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1

THE IMPACT OF HOUSE-STREET INTERFACES
ON THE MORPHOLOGY OF DOMESTIC FLOOR PLANS
Abstract: A house requires access to a more complex street network to provide inhabitants
with functions not obtainable inside their own dwelling. Spatially, this requirement manifests
itself in a geometric adjacency between a house and a street – referred to in this paper as
a house-street interface (following the naming convention in Palaiologou et al, 2016). The
functional one to one interface between a house and a street network does not exclude,
however, the possibility of more adjacency-based connections. In this paper, we explore the
impact that the number of interfaces has on the morphology of domestic floor plans in
Gosforth, a district of Newcastle upon Tyne, England. An empirical analysis was conducted
based on a sample of 1096 floor plans distributed between three major British housing
typologies – terraced, semi-detached and detached houses. The topological structure of floor
plans with a single house-street interface is compared to those with multiple interfaces using
syntactic measures. We observed two approaches in the morphology of houses with more than
one interface. Either the configuration of the floor plan was adjusted to accommodate the
additional interface or, in 63% of cases, the floor plan followed the morphology common
to the housing type without addressing additional interfaces. However, the majority of houses
that did not accommodate additional interface(s) in their floor plan had to introduce further
measures to mitigate the impact of multiple interfaces, such as erecting a high boundary
to separate the house from the additional street. We found that some of the measures
introduced while improving the condition of the plot had a negative impact on the street. Our
conclusions suggest that the number of interfaces between two urban domains has an impact
on either their morphology or state. Not addressing the interface is more likely to deteriorate
the condition of one or both spaces.
Keywords: house-street interface, domestic floor plans, housing typology, urban morphology,
graph theory.

Introduction
The city can be understood as a spatial system of aggregated enclosed elements situated in an
open continuous carrier (Hillier and Hanson, 1984). Each element (e.g. building) is placed in
relation to: the other buildings and to the open space – a combination of streets, squares and other
public spaces in between. The relationships can have a different nature; however, in this paper we
focus exclusively on the spatial relation of adjacency and accessibility between the elements. The
importance of adjacency stems from the way the buildings are organised in space. The process of
placing boundaries in the open continuous space, in order to enclose it and take control over parts
of it, establishes the adjacency-based relationship between the created buildings and the outside.
Cities are an aggregation of many such buildings, which result in a complex patchwork of two
types of adjacencies: between buildings, and between buildings and the open space. The nature of
the buildings and the open space differs fundamentally. The continuous open space is a dynamic
domain of movement, probabilistic encounters and interaction, while buildings are static elements
focused on cultural and social knowledge and control of the encounters, rather than their
generation (Hillier and Hanson, 1984). This differentiation is important to the organisation of the
city. While the buildings can relate to each other based on adjacency only, the relationship
between a building and the outside has to be permeable in at least one point. Without the access
between the enclosed spaces and the carrier, the buildings could not be inhabited or used. On the
© Wir-Konas A., Seo K.W., 2019
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other hand, without the constant flow of the people from one building to the other, through the
open space, the streets would lose their main purpose – transportation of people and goods.
Therefore, the simplest relationship between a house and the street system consists of one
permeable interface. The interface describes a space1 where a house and a street meet and where
a possibility exists for an access point enabling transition between those domains. In a more
general way, the interface between a house and the street can be defined as a space where the
private domestic domain and the public street meet with a possibility to interact. Despite the
importance of the relationship between a house and the street network, the quantitative methods
to analyse and represent architectural layouts rarely include comprehensive information on the
relationship of the house to the plot or to the outside world. In some graph-theoretic
representations, the external space is simplified to just one vertex which in some cases describes a
combination of immediate outdoor spaces and multiple street segments adjacent to the building.
While in some cases only sketching out the relationship between a house and the outside can be
beneficial to the analysis, it omits information that might be important to our full understanding
of the way the morphology of a house is shaped and changes.
In this paper we aim to introduce the typical and atypical relationships between a house and
the street system in every major British housing typology and to provide a categorisation based
on the number of house-street interfaces. This categorisation is then used to explore the impact
of the number of interfaces on the morphology of the domestic floor plan. The structure of the
paper is as follows. Firstly, we describe the typical and atypical relationship between a house and
street system in each British major housing type in speculative housing estates in Gosforth, a
district of Newcastle upon Tyne. Secondly, using graph-theoretic methods we compare the
morphology of the floor plans of houses with typical and atypical number of the interfaces.
Lastly, based on the observational study we discuss the impact of the treatment of the atypical to
each housing type interfaces on the characteristics of the street, the plot and the house.
The typical and atypical relationship between a house and the street system
The case study is based on seven speculative housing estates2 in Gosforth, a suburban district
of Newcastle upon Tyne, UK. In Gosforth, the majority of the housing stock was built between
1880 and 2015 and follows the general British housing typology with three major types: terraced,
semi-detached and detached houses. The terraced houses were built in Gosforth as speculative
estates between the 1880s and the 1940s to provide accommodation for working-class miners in
the nearby collieries and mines. The houses were organised in rows, where each house (apart
from the end terrace) is adjacent to two neighbouring units and two street segments. The house
has two permeable interfaces, a front façade connected to the residential street and the back
façade to the back alley. Those two polar interfaces correspond with a social division between the
front and the back. The front emphasised the public side of the family, presenting their social
status and position in society through the neatly kept front gardens and the lounge (or parlour),
the best room in the house where the visitors were received (Hanson, 1998, Ozaki, 2003). The
back was dedicated to everyday functions with the kitchen connected through the back yard to the
back alley. The permeable interface with a back alley allowed for more service-orientated
activities. Nowadays, the social division between the front and back is not as pronounced in the
floor plan that has been adapted over the years (Hanson, 1998). However, the service focused role
of the back alley is evident with bins lined up for collection. The semi-detached speculative
estates can be dated to the time period between the 1940s and the 1980s, which coincides with the
decline in the mining industry and emergence of the middle class. The main morphological
difference between the terraced and the semi-detached houses lies in the spatial aggregation
1

It can be a line if the house directly meets the street or a polygon if there is a secondary space between the domains
e.g. front garden or yard.
2
The sample size in this study was 1096 houses spread between seven housing estates with houses ranging from 60
to 254 per estate, with 503 terraced houses in two estates, 305 semi-detached houses in two estates, and 288 detached
houses in three estates.
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of houses and, as a result, the position of the house on the plot. While the terraced houses were
arranged as a continuous row of houses, the semi-detached were designed as a pair which shared
only one wall with the neighbouring unit. Therefore, the house accommodated only a part of the
width of the plot, leaving a space on the side of the house that allowed for a direct connection
between the front and the back yard. In the majority of cases, however, the house was further
extended to the side to occupy the whole width of the plot. The external space providing a direct
connection between the front and back yard was converted into a garage. The semi-detached
houses were spatially organised to have each house (apart from the end property) adjacent to
three neighbouring units and one street segment. Therefore, the typical relation between a semidetached house and the street system consists of one permeable interface. The polar division
between the front and back, emphasised in the terraced interfaces, disappeared in the semidetached house. All the functions, previously split between the front and the back, were meant to
be performed at the front of the house. The back yard changed from a service-orientated space
into a private external room dedicated to leisure. The detached houses are currently the most
popular typology in speculative housing in England with estates built since the 1980s. The
detached house, as the name suggests, is ‘detached’ from any neighbouring buildings and is
positioned in the middle of the plot with a space on each side. The width of the side yards varies
and it is not unusual for the spaces to be too narrow to expand and just wide enough to allow for
pedestrian access between the front and the back. Similarly to the semi-detached house, a typical
detached house is adjacent to three neighbouring units and one street segment. The typical
relationship between a detached house and the street system consists of one permeable interface.

Figure 1. The diagrams represent different types of relationship between a house
and the plot. On the left, the house occupies the whole width of the plot – terraced
house. In the middle, the house occupies only a part of the width of the plot.
The space to the side of the house allows for a direct connection between front and
back – semi-detached house. On the right, the house is situated in the middle of
the plot – detached house

A typical relationship between a house and the street system is not achievable in all
scenarios. In Gosforth, 80 per cent of all houses have a typical relationship while the remaining
20 per cent establish an atypical relationship, which involves an additional interface(s) (see
Figure 2). The reason for the atypical relationship stems from the spatial organisation of the
whole estate. The position within the urban block determines how many interfaces the house can
establish with the surrounding street system. In terraced and semi-detached the percentage of
houses with an atypical relationship to the street system is 11 per cent. This is wholly due to the
position of the house within the block. Because of this inherently urban reason, the end property
establishes an additional interface with the street system which in the case of the terrace house
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results in three interfaces, instead of two, and in semi-detached house two interface, instead
of one. The case of the detached houses is curious. On average 45 per cent of all houses establish
an atypical relationship with the street system. In comparison to the other housing typologies the
number of atypical relationships quadrupled. The main reason for this increase is a change in the
design of the estate as a whole. While terraced and semi-detached estates were designed to
integrate with and extend the existing urban structure, the detached estates were designed as an
introverted islands with an emphasis on the separation from the surrounding system. Even
though, the detached estate emphasised privacy and separation, the houses on the edges of the
estates ended up with additional interfaces. Although the interfaces are impermeable and
accentuated with a tall opaque wall on the plot boundary, they are still adjacent to, in most cases
busy and noisy, streets.

Housing types

Number of houses

Typical relationship

Atypical relationship

503 (1.00)

448 (0.89)

55 (0.11)

Estate 1

254 (1.00)

225 (0.89)

29 (0.11)

Estate 2

249 (1.00)

223 (0.90)

26 (0.10)

305 (1.00)

270 (0.89)

35 (0.11)

Estate 3

135 (1.00)

124 (0.92)

11 (0.08)

Estate 4

170 (1.00)

146 (0.86)

24 (0.14)

288 (1.00)

159 (0.55)

129 (0.45)

Estate 5

165 (1.00)

92 (0.56)

73 (0.44)

Estate 6

63 (1.00)

30 (0.48)

33 (0.52)

Estate 7

60 (1.00)

37 (0.62)

23 (0.38)

Terraced houses

Semi-detached houses

Detached houses

Figure 2. The distribution of the typical and atypical relationships between
a house and the street system in three major British housing typology. Each
housing typology has a typical relationship between a house and a street:
terraced – two house-street interfaces, semi-detached – one, and detached –
one

Graph-theoretic analysis of the floor plan
In this paper, the focus lies on the topological relationships of adjacency and accessibility
between internal rooms in the house, external spaces and adjacent street segments. In the analyses
of topological relationships in architectural studies a well-known and heavily utilised method is
graph theory. Graphs are used as an abstract representation of a set of relationships between given
elements. In the case of a floor plan, those relationships are mainly spatial, but they do not have
to be (Steadman, 1983). Every graph consists of set of vertices which are connected if a certain
relationship between two vertices is met. The connection is represented by a line and called an
edge. In the analysis of the building floor plan, the most common use of graphs is to represent
and analyse the relationship between rooms. When it comes to the graph representation of the
building floor plan, there are two comprehensive approaches: adjacency graphs widely discussed
by Philip Steadman in his book Architectural Morphology (Steadman, 1983) and justified access
graphs introduced by Hillier and Hanson in the book The Social Logic of Space (Hillier and
Hanson, 1984). The main difference between those two approaches is in the definition of the
edges. In Steadman’s work the edges represent adjacencies between the rooms. The vertices are
connected when the requirement for adjacency between two rooms is met. Hillier and Hanson
emphasise permeability between the rooms, in order to determine which room is the most and
least integrated. Both approaches utilize graph theory in order to determine if a certain
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relationship between two rooms exists or not, because the graphs are by definition dimensionless
it allows for comparison between houses that might differ in dimension but not in a topological
structure. As graphs are an abstract and dimensionless representation of the floor plan, they do
not have to retain information on the form and geometry of the plan.

Figure 3. The transformation of the access-adjacency graph into a dimensionless
representation with preserved information on the simplified outline of the building
and the plot. In (a) the vertices are placed in the centre of each room. In (b) the
vertices are aligned to the outline of the building and the plot. In (c) the graph is
converted into a dimensionless representation. (FS – front street, FY – front yard, P
– porch, L – lounge or living room, H – hallway, D – dining room, K – kitchen,
BY – back yard, and BS – back street or back alley)

The dichotomy between topology and shape is acceptable in research, however, as Boast
(1987) stresses the architectural floor plan in the real life scenario and in the design process
should be understood as an integration of both approaches. Seo (2007) tackled this dichotomy
between space and form and introduced a graph representation that presents the topological
relationships while still retaining the information on the outline of the building. Similar
representation was discussed by Steadman (1983), four external regions, north, east, south and
west were introduced as an indication of the situation of the building in relation to the cardinal
directions. Additionally, Seo combined the information on adjacency and permeability by varying
the line type of the edge, with the solid black line representing access, solid white line
representing open access and the dotted line – adjacency. Open access is a special case of
permeability between two rooms which are not separated by a physical boundary (e.g. a wall) but
they are functionally different. In the end, the graph contains not only information on the
relationship between rooms in terms of adjacency and access but also preserves the simplified
outline of the geometry of the house.
In this paper, we build on the graph representation proposed by Seo (2016). When searching
for the shaping rules of the building in context to its plot and the outside, we found that
preserving the outline of the building in the graph representation was particularly helpful. As the
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majority of the floor plans and plots of speculatively built houses can be simplified to a rectangle,
the alignment of the graph to the rectangular outline helps to emphasise the difference between
four sides. In our analysis, this property allows for a clear representation of the interface (or lack
of). Moreover, the combined representation of adjacency and permeability allows for a
comprehensive description of the relationship that a house can have with an adjacent street
segment. Focusing the analysis on the permeable interfaces, as in the justified access graphs,
omits information on the impermeable interfaces which might be of the same importance to the
structure and use of the house. In his work, Seo (2007, 2016) studied modern multi-unit housing
in South Korea and Malaysia with a focus on internal configuration of apartment units. The
situation of the flat in a bigger context was only indicated by the rectangular outline of the graph.
There is no additional information in the graph that helps us understand how each flat is
connected to a bigger network. One of the aims of this paper is to extend Seo’s graph
representation to include information on the configuration of the internal and external spaces of
the building in relation to the street network.
As in the traditional graph-theoretic representation of the architectural layout, the vertices are
symbols of each room in the layout (cupboards and closets are omitted). We distinguished two types
of rooms, internal and external, with the solid white points describing internal rooms and the solid
black external rooms (see Figure 3). As we are interested in the relationship of the rooms to the
possible adjacent streets, we introduced a third type of a vertex. A grey point with a cross inside,
which in a traditional representation describes the ‘outside world’, is used to represent every street
adjacent to the house. The vertices are connected when a relationship of either adjacency or
permeability is met. In this analysis we were only interested in the relationships between rooms and
between rooms and the adjacent streets, the information on the connectivity between street segments
was purposefully omitted, as it diverts from the purpose of the graph. In the figure 3(a) the vertices
were situated in the centre of each (internal and external) room with additional vertices indicating
adjacent street segments. In the figure 3(b) the internal vertices were aligned to the rectangular outline
of the building and the external vertices were aligned to the outline of the plot. In the last step (figure
3(c)) the graph was converted into a dimensionless representation and colour was introduced to
indicate the difference between internal and external rooms, with interior indicated as a dark grey and
exterior as a light grey square.
The relationship between the morphology of the floor plan and the house-street
interface(s)
In order to compare similarities and differences in the morphology of the floor plans between
houses with typical and atypical relationship with a street system, we drew graphs based on 243
floor plans, evenly distributed between all speculative estates and building typologies. In each
housing typology we determined the most common graph of a floor plan with a typical
relationship with a street system and compared it to the graphs of floor plans with atypical
relationships (see Figure 4). The typical floor plan in the terraced house can be described as bipolar. There is a strong hierarchy and a social difference between front and back of the house,
which is visible in the configuration of the floor plan. The rooms at the front of the house, e.g.
front yard, porch, and lounge, have a more ‘public’ character and are facing the front residential
street. The rooms at the back of the house, e.g. kitchen, dining room and back yard, are serviceorientated and connected to the back alley. The terraced houses with atypical relationship to the
street system, in most cases end terraces, were designed in three different fashions. In the first
and most popular approach, the layout of the end terrace was structured in the same way as the
typical terraced floor plan (see Figure 4(A1)). The hierarchy and social division between front
and back were still dominant and the additional side interface was not acknowledged in the
design. As Muthesius mentioned during the construction of the speculative terraced houses the
builders did not know how to address the blank wall of the end terrace (Muthesius, 1982).
However, even though the side street was omitted during the design, the house retained the
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adjacency to the street. The lounge and dining room were adjacent to the street segment and
although not permeable or visible, the rooms were exposed. On the other hand, the street segment
was adjacent to a blank impermeable wall which did not generate any possibility for encounter or
co-presence. The second approach was similar to the first, in the way the additional interface with
a side street was not acknowledged (see Figure 4(A2). However, in these cases designers
introduced a side yard which separated the house from the street. As the side yard was accessible
only from the front and largely disconnected from the house itself, the main use was as a lawn
with small trees and shrubbery. The potential of the space between a house and the street was
reduced to a more ‘visually pleasant’ blank wall. The last approach to the atypical interface was
to adjust the configuration of the floor plan to integrate the additional interface (see Figure 4(A3).
When we look at the internal configuration only, there was not much change in the structure of
the floor plan. The position of the porch (P) changed to address the entrance from the side, rather
than the front. However, if we include the plot and adjacent street in the analysis, we can observe
a fundamental change to the configuration. The internal configuration is disconnected from the
front yard and the front residential street. Additionally, the hierarchical structure of the layout,
that emphasised transition from the public front to the private back changed to a more
interconnected and ring-like configuration.
The typical layout in the semi-detached house was originally similar to that of the terraced
house with the addition of the space to the side of the house which directly connected the front
and the back. With time, the type changed and majority of semi-detached houses were extended
to include a garage and a utility room in place of the side yard. However, the ‘original’ layout
was preserved in the majority of end semi-detached houses (see Figure 4(B1)). The end semidetached house interfaced with two, instead of one, street segments, which meant that there was a
choice to the placement of the garage. In the majority of cases, the garage was disconnected from
the house and accessible from the side street, not the front.
This was not the only way to address the additional interface. Similar to the terraced house,
the configuration of the house and the plot was adjusted to incorporate the additional interface;
however, it is not visible if we study the internal configuration only (see Figure 4(B2)). The
internal structure was preserved to follow the typical semi-detached floor plan, however, it was
rotated by 90 degrees in relation to plot. That means, where previously garage and lounge were
adjacent to the front yard, in the atypical example, their position changed to face the side yard.
The dining room in the typical semi-detached house is adjacent and accessible from the back
yard, however, in this case, the position of the dining room changed to face the front yard. The
front yard, previously an important part of the configuration of the semi-detached layout, was
disconnected from the house.
The typical detached house was situated in the middle of the plot to isolate the house from
the neighbouring unit with one permeable front interface connected to a residential street.
However, not many of the houses in the estates followed this ‘ideal’ layout because of the design
of the estate as a whole. Estate layout designed to promote privacy, isolation and separation from
the existing urban structure, generated additional interfaces between detached houses and the
street network that did not follow the typical configuration. As a result of urban decisions,
detached houses have the most numerous and complex relationship with the street system (see
Figure 4 (C1)). However, it is not addressed in the design of the floor plan. Even though, there
are three different types of a relationship that a detached house can establish with a street system,
in every case the configuration of the floor plan is designed as if the house was adjacent only to
one street segment. This can be problematic for both the quality of the space in house and the
street. For example, in many cases the back yard, designed as the private exterior room dedicated
to leisure and assumed to be adjacent only to neighbouring units, is adjacent to a busy and noisy
street, which may deter from the use of the space. Additionally, the main streets which should
have been adjacent to the front façades of the houses face a tall opaque wall on the back edge of
the property, which may affect use and liveability of this street.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

18

FRINGE BELTS, DEVELOPMENT WITHIN THE NEWEST DEMANDS

Figure 4. The morphology of the floor plans with typical (A, B, and C) and atypical relationships between
a house and the street system. The first row presents the typical relationship in terraced housing (A)
and three different approaches to the atypical relationship: (A1) to not integrate the additional interface
in the floor plan, (A2) to acknowledge but not integrate the additional interface, and (A3) to integrate the
additional interface in the floor plan. The second row illustrates the typical relationship in semi-detached
houses (B) and two different approaches to the atypical relationship: (B1) to acknowledge but not integrate
the additional interface, and (B2) to integrate the additional interface in the floor plan. The last row
describes the typical relationship for the detached house (C) and one approach to the atypical
relationship, which does not acknowledge the additional interface (C1-1 to C1-3) (FS – front street, FY –
front yard, P – porch, L – lounge or living room, H – hallway, D – dining room, K – kitchen, U – utility room,
SY – side yard, SS – side street, BY – back yard, and BS – back street or back alley)

Conclusion
In this work, we have examined the impact of the relationship between a house and the street
system, measured by the number of house-street interfaces, on the morphology of the plan. We
observed two approaches in the treatment of the morphology of houses with atypical relationship
with the street system. Either the configuration of the floor plan was adjusted to accommodate the
additional interface or, as in 63% of cases, the floor plan followed the morphology common to the
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housing type without addressing additional interfaces. When the house layout was adjusted to
accommodate the additional interfaces the most important change was the disconnection of the
front yard from the house, which is interesting given the importance of the front interface in each
housing typology. The change in the house layout rarely affected the relationship between the
internal rooms and in most cases changed the relationship between the internal and external spaces.
The majority of houses that did not accommodate additional interface(s) in their floor plan had to
introduce further measures to mitigate the impact of multiple interfaces, such as erecting a high
boundary to separate the house from the additional street. We found that some of the measures
introduced while improving the condition of the plot could had a negative impact on the liveability
in the street. Our conclusions suggest that the number of interfaces between these two urban
domains has an impact on either their morphology or state. Not addressing the interface during the
design process is more likely to deteriorate the condition of one or both spaces.

Figure 5. An impermeable interface of the end terraced house. The impermeable blank wall
could affect the liveability of the adjacent street as the interface does not generate any
possibility for encounter or co-presence in this space
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ROAMING ON THE LANE OF THE CITY WALL
Abstract: Xi'an’s City Wall, also known as the City Wall of Ming Dynasty, is the largest and
the most complete preservation of the ancient city wall existing in China. The City Wall, as
a kind of element of architectural mega-structure, defines the urban form of Xi'an's main
urban area. The inner circumferential district of the City Wall also forms a typical type
of architectural space and derives various social behaviors. This paper will proceed from the
continuity point of view, focusing on the historic architecture’s evolution under the established
form of urban space, in order to match modern people’s necessity of needs in material and
cultural. Taking the investigation and study of "The inner circumferential district of the City
Wall" (the Lane of the City Wall) as a core case, the author analyzes the incommensurability
of the old space types in modern society and studies how to awaken, transform, stimulate the
old space types and give new types and forms Block vitality. The conclusion part will use
supplementary cases to explain that the mode of influence of architecture on urban
morphology is a common organization that is coordinated by a specific space type and multipoint space. This paper is subsidized by NSFC project which is named as <Research on
Technical System of “Downtown Factory” Community-oriented Regeneration in Yangtze
River Delta Region> (Grant No.51678412).
Keywords: morphogenesis, residential planning units, market colonization, adaptive
redevelopment.

1. History-Prototype
1.1. Boundary (wall) is the form of binary relationship
Lines are now prototypes of (human) forms. However, originally, we should say that "points"
are the origins and prototypes of all forms, but we cannot trace back to the "initial points". They
are not related to human beings. They are totally based on everything that nature has endowed.
We can only base on them above observation and creation, so we focus on the "line".
The line is the first set of points, which implies synergy, which itself serves as a set boundary,
and at the same time defines a binary relationship, showing a binary relationship. Heaven and
earth gather at the front line, and people are above the earth, below the sky, and walk among the
gods and are able to discern. It is the most stable set of points. "When we point out that there is a
dead person, we have already thought about the other three parties together, but we have not
considered the pure nature of the Quartet". Whenever we construct a "line", we also seek
attribution, identify directions, and understand pluralism.
Lines are the geometric forms of human abstract things. We have been trying to find the core
of the so-called things. However, the boundary allows us to clearly recognize the existence of the
core, which itself can be used as a kind of core aggregation. It also means that we have to
converge, point out the binary, divide away from chaos, give at both ends of the boundary,
explore the core possibilities. Today, however, when we explore the core, we are infinitely far
apart (escape) from the border, as if we already knew that the form of the content we are paying
attention to is like a huge, closed, perfect circle (or other perfect centripetal geometry). The more
you get away from the border, the more you can point to the essence. Architecture was also
discussed as such.
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1.2. Attachment is the form of agglomeration
The wall is the boundary of humanity. Mountains, rivers, clouds, including the trajectory of
the wind, etc., are the forms of the natural midline, defining both ends, and at the same time being
a kind of aggregation, that is, whether you are a thing or a thing and separate one of the two
circles; use nature to build walls. People attach themselves to one of the two boundaries of the
wall, so as to obtain their own independence, mark the body, and also gather in class.
In the early construction, people had three basic relationships with the earth. The first one: At
first, people were living in caves, relying on Yamagata and seeking shelter on the ground. The
form of the wall is entirely dependent on nature. Individuals adhere to their boundaries;
distinguish between inside and outside, and between black and white, moving and static.
However, agglomeration is still a scattered form, because human resources are paralyzed and
mountains and seas are not moving. The second is connected with those who lived in caves for a
long time went out to hunt for work and accumulated experience. They began to be good at using
tools to upgrade their ability to build and build opportunities. Gradually, people are aware of the
inconvenience of relying on the line of nature, but they are jealous of dangers, so they attach
themselves to it and expand outwards to build a structure. The third is the separation (parallel), an
autonomous construction, so that people do not rely on the natural line. People autonomously
choose to live in a place that is close to natural resources, where they can better survive, and use
their building capabilities to acquire materials from nature and build boundaries that suit their
ideals. When people can build, they can independently choose the direction of agglomeration and
obtain the form.
Through the evolution of these three methods, people find the meaning of building a
dwelling, complete their marks, and gradually gather.
1.3. Encirclement is the form of intelligence
In the first kind of aggregation of human beings, although the wall lines were constructed to
mark their own forms, they still rely on nature to mark the collective, and naturally follow the
trend of mountains and rivers to nurture culture. However, natural forms are different and it is
difficult to control, even if the freedom is flexible. However, it is impossible to re-create it
through inquiry. Therefore, human beings model themselves and surround the wall world, and
build a pattern of intellectual rules. Fangcheng is one of the most typical enclosures.

Figure 1. Prototype

Xi'an City Wall is a type of battlement with the most geometrical features in world history. It
is not only large-scale, but also retains the most complete system of city walls. From the natural
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pattern, it marks itself with the outside world in an absolutely clear and logical way, and shapes
agglomeration in it. Xi'an's wall pattern has experienced three important historical changes:
1) Structure laid – Sui and Tang Dynasties: The earliest description of the rule system of the
Wangcheng was at the beginning of the Western Zhou Dynasty when the "Zhou Kaogongji
Tradesman": "The craftsman camp, Fang Jiuli, and the next three gates. After the nine tracks
were painted, Zu Zu Zuo Club, facing the market, the city and the government" which outlines
the original form of the early King City. But wait until the urban form pattern shape and reach the
peak, in fact, it is also the Chang'an City of the Sui and Tang dynasties, presided over by Yu
Wenyu, and continued to build expansion in the Tang Dynasty, the established position of the
king city and the city and the basic chessboard pattern in the city.

Figure 2. Xi’an in Tang Dynasty

2) Skeletal heterotopia – Ming and Qing Dynasty: After the Tang Dynasty, the capital was
not set in Chang'an. The war allowed the capital to continue to migrate. It finally stabilized in the
Ming and Qing dynasties. At this time, the core of Chang'an gradually reduced with the decline
of political status. Only the palaces of the Ming and Qing dynasties were left. The center of the
city was also shifted from the imperial city to the geographical core. The checkerboard shape of
the urban muscles was not strictly controlled. As the function demand continued to distort, the
remaining four main streets and the core clock tower remained. Form clear four quadrants.
3) Blending textures – Modern: During the period of the Republic of China, under the
impetus of capitalism, the functions of the city were constantly plentiful, the original block was
continuously cut and divided, the road network structure began to be dense, and the connection
with the main street was changed: obscure, showing different urban textures in the four
quadrants, breaking the pattern of the mean.
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Figure 3. Transforming of the Sturcture

2. Development-typology
2.1. Type extraction
Square City was the most perfect type of the solution, but as the population continues
to accumulate, the geometric types will eventually become saturated. The outside world and
the inner world will begin to oppose each other, making us once again focus on the type
of boundary – the Lane of the City Wall.
Xi'an Lane of the City Wall is not a single architectural geometric space. For a long time,
people have attached themselves to the boundary of the city wall, which has led to new types
of spatial regions and living patterns, showing obvious edge morphological features:
1) Fishbone-Road network structure: As a whole, the road network structure of the new
urban area in the northeast is the texture of the fine grid pattern formed by the use of modern
planning methods after the dismantlement of the city in the period of the Republic of China. The
area of the land is small and can be avoided. With large-scale urban development, the streets and
lanes have a rich atmosphere. The Hui District and the Southern Road Network inherited the
structure of the road network during the Ming and Qing Dynasties, showing a tortuous and
freestyle texture structure. The space is very compact and gives people a rich experience. The
northbound road network was mainly developed in the 1980s and penetrated the fishbone
structure into the community.
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2) Density-Physical Space: From the inner boundary, it can be seen that the space is constantly
being compressed in a state of saturated storage. When the center of the inner boundary is built up,
human settlements are driven up to the border. After the Republic of China, shanty houses and
sporadic factories built around the city occupied most of the sections of the Lane of the City Wall.
With the renovation project of the Lane of the City Wall, it gradually became a gathering place for
the citizens' traditional life and formed a certain cultural atmosphere.
3) Surrounding-virtual space: With the saturation of the inner boundary, the barrier effect of
the city wall becomes more obvious, and a gap-like clearance space appears outside the boundary,
forming a stark contrast. Due to historical military construction, the exterior of the city wall has
become an environmental barrier and surrounds the boundary. It has been used up to now. The
population is constantly “spilled” from within the city, and on the periphery of the disengaged
boundary, a free-running urban form has formed.

Figure 4. Urban Fabric

2.2. Type Translation and Compounding
The siege of the siege was more intensified at the border. The construction of Xi'an City
Wall is the most rapid and typical of the south. At the two ends of the border with the South Gate,
there are a large number of residential areas on the west side, and a commercial street marked by
the calligraphy culture on the east side. As a result, not only the city wall is the boundary between
the inside and the outside, but the South Gate has become the dynamic and static boundary of this
boundary. The South Gate itself has become an independent focal point with its unique city and
exquisite historical wood architecture. In this internal and external contradiction between
movement and silence, privacy and openness, and residents, businessmen, and citizens have
appealed to this space to claim their own spatial field.
1) Integration of types
Among the urban behaviors associated with the boundary, we first summarized 20 basic
prototypes, marked out the spatial interfaces related to their behavior, and abstracted them into
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units (CUBE). Then classifying these units, in the unit of the same genus, we strengthen the
shaping of the spatial shape of the associated points, and then give new possibility activities, so
that they can be connected, and expand each other, and enhance the degree of morphological and
perceptual relevance.

Figure 5. The Yongning Gate

2) Types of translation and compounding
In the next operation, we choose to superimpose the two methods. One is the functional
overlap of similar spaces. The second is the dissimilar spatial superposition of similar functions.
The overlap of these two opposites must first complete overlapping nodes of different time and
space. In the first mode, the space can be expanded to make the functions coexist, or the functions
can be dismantled, and the different time periods are alternated. In the second way, space has to
be accumulated in multiple dimensions, integrated with each other, or it can be wrapped and
coexist. In short, we must regulate the spatial form, form a new spatial compound form, and leave
room for the surrounding organization. In this design, rooftops and walkways were used.
3) Type of implant
We described all idle and vacant sites on the site and selected houses with a homogeneous
interval between them for type insertion. Afterwards, they investigated the spatial structure of
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adjacent houses, considered the unity of connectivity and materials in the future, and realized
interaction and echoing of similar public activities in the external space. After that, in the new
placement type node, a new structure is added. Through the connection of the roof platform and
the laneway, a chronic walking system is set up to connect the entire area in series.

Figure 6. Typology

Figure 7. Transform

Urban Form and Social Context: from Traditions to Newest Demands. 2018

27

FRINGE BELTS, DEVELOPMENT WITHIN THE NEWEST DEMANDS

Figure 8. Maximization

Figure 9. Street Revolution

2.3. Type Convergence and Radiation
As a derivative structure of the enclosed urban space type, the Lane of the City Wall proves
that the boundary is not a simple and logical geometric element like a line. If we break away from
the scales of human beings and take the extreme convergence from the perspective of heaven and
gods, then we will destroy the pureness of the whole of the Quartet.
However, in the type design of this border, we never involved the city center. The boundary
and center have become disjointed structures, and there is no echo in space. The boundary
occupies a space with its own architectural form, and in order to be the center, the center must be
wrapped by other forms of space and connected with its own radiating street. From this point of
view, the borders are more explored.
3. Tendencies-deformation
As the urban structure becomes closer to perfection, the more stable it is, the more necessary
it is to think. There is a biological relationship between "ecosystem diversity" and "structural
stability". Under the theory of "community succession," when the system is rich in biological
diversity, the more complex the ecological relationship is, the faster the succession rate of the
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community in this life. Generally speaking, the stability of the biological structure is stronger;
however, from the original performance. On the other hand, non-same time vector is needed, and
the stability is very low. Then for the city, the relationship between the form structure and the
integrity of the system and the impact it receives is comparable.
Then there are three questions:
1) What are the impact factors that affect the stability of the urban structure?
2) Under conditions of urban saturation, what kind of crisis is implied by the proximity of
urban forms to criticality?
3) When the existing urban stock overflows, how will the original urban form change?
In the first question, it can also be called "backlog of shackles". The essential factor that
affects the degree and the rate of the urban development is always the population. It laid a city
scale style. The more the population or the faster the growth rate, the larger the scale of the city
will always be in the state of expansion and growth. At this time, the single closed urban structure
will not be able to appear, and the urban form will not appear to be perfect, and it is not necessary
to care about those Topological relations. Otherwise, it will take considerable momentum and
opportunity to break through self-determination over and over again. Technology used to help
people break through this layer of borders, so no one built a wall today.

Figure 10. Conflict

Figure 11. Contradiction & Common Claims
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The second question discusses the "expanded boundary". We have already discussed the
wisdom of "encirclement". The early people, out of the principle of security and marking, have
made the wall itself beyond the scope of the function. Prior to the critical period, the city wall
was a massive construction in the city. However, today it has been submerged in tall buildings.
Unless it is perceived by people's own scale, it will be difficult to return to reality. In the
renovation of the Lane of the City Wall, the squeezing of the boundary resulted in the continuous
sorting and compounding of the type. In fact, it is also the reverse of the pressing boundary on the
building. After all, the boundary itself cannot expand. Compared with the limited space in the
inner world, the outside world can be more relaxed on the land. Therefore, at both ends of the
boundary, it can be a green space, but the other is a composite multi-layer.

Figure 12. Section

The third issue is concerned with "breakthroughs of spillovers". Looking from the
perspective of time, on the basis of the constant shape of “Besieged Fortress”, the pattern in the
city has evolved from regulation to scattered. Today, we can still see the clear context. The core,
but the core value is constantly condensed, from the ancient King City to a single historical and
wooden building. The areas presented in the four quadrants are dense and messy textures. Next, it
is the shape of the outside world. If the city is compared to a pool at this time, when the water is
full of surplus, it will ripple into the surrounding, which will become the pattern of today. What is
most interesting, however, is that the spillover boundary morphology will not be completely
modelled on the main city. Although it will still respond, it ends up pointing to the radial
radiation.
Conclusion
Finally, the most characteristic place in the urban form is the border itself. The boundary is
always neutral and has no inclination. It is above the earth. It is under the sky. It is between gods.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

30

FRINGE BELTS, DEVELOPMENT WITHIN THE NEWEST DEMANDS

At this time, when a person walks on the siege, the two sections of the boundary show up due to
the convergence of time and space. Really, the appearance at this time enables people to return to
the "finished one".
The shape of the city reflects the relationship between the human and the natural gods. It is a
self-labeled, intellectual thinking structure. From the initial dependence on nature, to selfprotection, and confrontation with nature, until the end because of their own limitations had to
break through their fortress and return to the natural pattern. However, from the people’s initial
learning to build houses, self-aggregation, ancient times without constructing borders, to the
current boundary breakthroughs that radiate to the surrounding area, or regular extensions, from
the results, it seems that they are all facing the heart, metaphorical boundaries, future cities. The
form may return to a similar base point after a certain spiral, but even if it lasts for a thousand
years, there will be essential differences even if it is similar.

Figure 13. Structure of Conclusion

Figure 14. Urban Centre & Radiation
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STUDY ON THE INHERITANCE OF CHINESE
TRADITIONAL SPACE STRUCTURE IN SHUIANSHANJU
RECEPTION CENTER IN HANGZHOU, CHINA
Abstract: There are many kinds of spatial structures in traditional Chinese space, such as the
courtyard which is commonly used in residential buildings, the spatial layout of Suzhou
gardens, the traditional village layout, etc. These spatial structures are being applied in
physical practices more and more frequently in the last 20 years. Many Chinese architects are
trying to translate the traditional Chinese space structure into architectural language and add
the traditional space to their own architectural works.
Chinese architect Wang Shu received the Pritzker Architecture Award in 2012 and he became
the first Chinese to win this award. In most of his architectural practices, the native intention
of Chinese architecture is often adopted. This article will take Wang Shu's architectural work
– SHUIANSHANJU reception center in Hangzhou, China as an example to introduce the
contemporary inheritance of Chinese traditional space structure. The paper analyzes the types
of spatial structure of traditional Chinese gardens and traditional villages through the method
of correlation analysis. From the three aspects of entrance space organization, internal space
organization and plan space structure, this article analyzes the inheritance of traditional
structure in Wang Shu's work, SHUIANSHANJU. The article also analyzes the concrete
manifestation of Wang Shu's design concept in SHUIANSHANJU from a critical perspective
and examines the rationality of the traditional spatial structure inheritance.
It is pointed in the article that SHUIANSHANJU reception center lacks objectivity in
inheriting the growth randomness of traditional space-based villages and functional
rationality should not be sacrificed to realize the inheritance of traditional space structures.
This paper is subsidized by NSFC project which is named as <Research on Technical System
of “Downtown Factory” Community-oriented Regeneration in Yangtze River Delta Region>,
NO.51678412.
Keywords: inheritance, Chinese traditional structure of space, SHUIANSHANJU, traditional
village.

Wang Shu received the Pritzker Prize in 2012. As the first Chinese person to win the award,
Wang Shu pushes Chinese traditional architecture to the public view. Chinese scholar Wang Xin
and Jin Qiuye believed that Wang Shu subverted the preference of modern aesthetics – clear and
unadorned abstract forms, and developed a unique style from Chinese traditional landscape
painting and traditional architecture. However, in Wang Shu’s own opinion, his design languages
mostly come from ancient Chinese landscape paintings, traditional gardens and courtyard
structures.
The SHUIANSHANJU Expert Reception Center at the Xiangshan Campus of the China
Academy of Art is one of Wang Shu’s award-winning representative works. It clearly reflects
Wang’s interpretation of inheriting Chinese traditional spatial structure. His ideas mainly
manifested in the Chinese traditional spatial structure of villages, the space structure of classical
gardens, and the spatial structure of traditional courtyards. However, at the same time, the
methods applied in this work to represent traditional spatial structures also lack rationality and
objectivity to some extent.

© Wang Haoyu, 2019
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1. The inheritance of Chinese traditional spatial structure
1.1. Entrance space structure – line
The entrance space of Chinese classical gardens has a variety of changes. Take the most
prestigious Suzhou gardens as an example. In order to make some changes as much as possible in
a limited space, Suzhou garden usually represses the space first and then enlarges the space to
organize the route. The entrance is often compressed into linear spaces with several times of
changing, twisting and turning. The fun is manifested in three aspects: sequence guidance,
tortuous path, and spatial rhythm.
Taking the entrance space of the Liu Garden (Fig. 1) as an example, from the entrance hall to
the ancient wood and cross-coast, which is one of the most famous attractions in the garden, the
visitor must go through the linear space, from narrow to wide, from dark to bright, from tense to
gentle, which is full of spatial interests.

Figure 1. Liu Garden entrance space

Figure 2. SHUIANSHANJU entrance space

Figure 3. Entrance space of SHUIANSHANJU

The entrance space of SHUIANSHANJU (Fig. 2 and 3) introduces people into the waterfront
corridors with highly guidable trails, and then creates a changing space in the entrance corridors
with similar linear techniques as the Chinese traditional gardens. A continuous path connects the
openings holes below the transverse walls (Fig. 4). Each hole is followed by a small-scale
riverfront rest platform, creating a linear, continuously changing sequence of spaces, which has
similarities with the methods of BUYIJINGYI, which refers to varying scenery with changing
view-points.
However, there are still differences between Liu Garden and SHUI. There is an ancient
Chinese poem says, a winding path leads to a hidden spot and a meditation chamber deep
flowering trees. It describes the spiritual atmosphere that an ancient Chinese literary aspires to
and it is used in the design of Liu Garden, which has a central spiritual space. What is different is
that SHUI has parallel functional spaces. Therefore, SHUI does not have a single central space.
The entrance space takes a straight-forward parallel structure (Fig. 5), connecting different
functional zones in linear space.
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Figure 4. Frame and Scene

Figure 6. Traditional form of Chinese courtyard

Figure 5. Spatial Organization Analysis

1.2. Internal space structure – courtyard
The courtyard space is one of the most commonly used spatial structure forms of traditional
Chinese residential buildings, like the Harbin Laodaowai Buildings in the northeast, the Yunnan
traditional building Yikeyin in the southwest, the Tulou in Fujian Province in the southeast, and
the Ayiwang traditional residence in the northwestern Xinjiang. The courtyard spatial structure is
extremely wide, which also reflects that the courtyard-style space structure has strong plasticity,
adaptability and livability (Fig. 6)
The interior of the SHUIANSHANJU also uses the layout of courtyards. The main shape is
four-sided and four-cornered enclosures, which are similar to most of the residential buildings in
China. However, the sense of encirclement of the various courtyards was broken by complicated
traffic flow lines and disorderly architectural space. Wang Shu did this deliberately and
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intentionally and intended to introduce the so-called "intention of landscape painting", combining
the architecture and nature.
As can be clearly seen from the plan of SHUIANSHANJU (Fig. 7), from the ground floor to
the top floor, the courtyard is gradually weakened. Some areas are set up on the ground floor but
are cancelled on the top floor. Some courtyards are converted from four-sided enclosures into
four-cornered courtyards. The two long sides were interrupted therefore the sense of courtyard
was weakened. The mobility and permeability of the space were strengthened.
Among the overlapping courtyards, the most distinctive parts are the two relatively complete
courtyards in the middle. The spatial image is tall and narrow with the first floor tiled and
decorated with a pair of rattan tables and chairs and an altar of water. The atmosphere of the
space is quite smooth and peaceful. However, the inadequacy lies in the fact that space is too
narrow (Fig.8). Visitors can feel lonely when being in it and it feels just like in a patio.

Figure 7. Spatial Organization Analysis
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Figure 8. Courtyard

1.3. Plane Spatial Structure – Village
The geographical conditions of “Waterside Mountain Home” are similar to that of traditional
Chinese villages and its plane spatial structure also draws on the shape of traditional villages to
some extent.
When reviewing the field surveys, the author constantly recalls the dwelling villages in
Southern Fujian in 2015 (Fig. 9). The spatial structure of SHUIANSHANJU is similar to the local
dwellings. The main points are as follows:
1) External Space – Back to Mountain and Facing Water
Building a house on the north side of the mountain is a habit that has been practiced by
human beings for thousands of years in China. It is conducive to water intake and food
acquisition. It also helps to shield people from the north wind and avoid flooding. The SHUI
reception center is also built facing the water and back to the Xiang Mount. However, in most of
today's architecture projects, river is usually regarded as architectural advantages. From a bird'seye view, SHUI is well integrated into the surrounding environment under the shelter of Xiang
Mount behind it.
2) Internal Structure – "Street-Alley-Courtyard"
Traditional waterfront villages often fall along a river, and the alley extends from the gap
between the buildings inwards and upwards. The residential courtyards sit on both sides of the
roadway, thus forming a planar spatial structure of the entire village.
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Wang Shu inherited this traditional spatial structure feature in the works of
SHUIANSHANJU. Water Street is translated as a linear corridor on both sides of the north and
south; the roadway is translated as a narrow corridor between the roughly parallel walls: the
courtyard is relatively completely inherited, and further developed and changed. (Fig 7).

Figure 9. Houses in Southern Fujian

Figure 10. Perspective of SHUIANSHANJU

Different from the traditional village spatial structure, SHUIANSHANJU uses a huge sloping
roof to connect adjacent courtyards. This method can be seen as the transformation from the
“village” to the “building” volume. Wang Shu operates on the fifth facade, the “roof” element,
and transforms the group relationship into a single body mass, thus completing the inheritance
and development of the traditional spatial structure.
3) Traffic Flow – Wingding and Zigzagging
One of the most significant characteristics of the overall spatial structure created by
traditional villages is spontaneity and randomness. The construction of villagers is often based on
the needs of each village, and is adapted to local conditions. It grows organically according to the
characteristics of the site itself. The transportation space brought about by this organic nature is
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often staggered, but because the space it connects to has a distinctive character from the point of
view of life, it is a lost experience while walking through it.
SHUI inherits the complicated and tortuous transportation system of traditional villages in a
certain sense, especially the vertical transportation system. Different levels are built up with
complicated stairs, and you can reach the roof from the ground. This gives people a rich sense of
space, but because of its large differences in spatial attributes and content from traditional
villages, spatial orientation and interest are greatly lost. From the floor plan (Fig. 11), it can be
seen that within the entire volume of the building, the architect has set a large number of stairs,
with different angles, scales, and forms. Therefore, the author thinks that the transportation
system of SHUI has only get traditional shape, but did not spread its meaning.

Figure 11. Stairs in SHUIANSHANJU

2. Irrationality from a critical perspective
Based on the foregoing analysis, it can be said that this piece of work by Wang Shu reflects
his architectural design concept to a certain extent, but there are still many contradictions worthy
of discussion in the design, mainly in the following two points:
2.1. Contradiction between Subjective Consciousness and Random Growth
The concept of natural and indigenous that Wang Shu emphasized in his design has one thing
in common: the randomness of its occurrence. For example, when the expression inherits the
structure of village flat space, Wang Wei sets the angle between adjacent courtyards to 6°, which
is intended to create a natural growth of randomness. However, the designer’s spatial shaping is
inevitably accompanied by architects. The subjective sense of the subject, regardless of how it
stresses the randomness and flexibility of the creation, is still in stark contrast to the spontaneous
construction of the villagers and cannot be convincing. The inheritance and development of
spatial structure do not require the purpose of connecting abstract thinking and perceptual world.
It cannot be denied that Wang Shu's interpretation of native architecture is to a certain extent
inherited from the traditional spatial structure, but this only gives an alternative answer. The
existence of modern architecture cannot escape the subjective consciousness of the architect
itself. Therefore, when overemphasizing the nature in the architecture, the contradiction becomes
apparent.
2.2. Contradictions between reference intention and architectural function
From the perspective of an architectural student, to observe this architectural work, often
with a certain degree of non-objectivity – commonly used "visit the museum's perspective" to
visit all architectural works, so when its function is also examined too deliberately, that is to refer
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to the contradiction between the intention and the visit to the building. However, Wang Shu’s
intention of placing traditional villages in hotel buildings is somewhat reasonable and worthy of
judgment and reflection.
It can be said that Wang Shu’s subversion of “a clear and unadorned preference of modern
aesthetics” is, to a certain extent, an inheritance of the traditional spatial structure. However, this
subversion is sacrificed with functional rationality. The spatial structure complexity is much more
than the traditional village, but the space is not as interesting. Therefore, the design concept of
"subversion of modern aesthetics" has provided new answers to the inheritance of traditional
space. However, what kind of answer is the best solution is still worth continuing research and
discussion.
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EXPLORING THE TYPOLOGICAL PROCESS
OF RESIDENTIAL UNIT IN LILONG HOUSING
IN TIANJIN, CHINA
Abstract: Lilong housing in Tianjin was derived from the Chinese traditional courtyard
housing. From mid-19th century to first half of 20th century, Lilong housing was constructed
in large quantities and varied in type. It was the most representative dwelling house in modern
cities. Researches on the classification of Lilong housing were mainly based on the graph of
an overall layout and a single building. The influence of culture background on the type and
the continuity of typological process was neglected. Based on the method of Italian typology,
this paper divides the typological process into four continuous phases and analyses the
inheritage and development of residential units in a typological process. In conclusion, the
residential unit is much easier to combine in the form and include more specialized rooms in
function, which reflect the trend of more intensivist and complexity in Lilong house. It is the
first time to apply Italian typology to the study of Lilong housing in this paper. Many questions
still need to be answered. But it provides a new perspective for the future research on Lilong
housing in Tianjin.
Keywords: Lilong housing, Tianjin, typological process, residential unit.

Introduction
From the mid-19th century, Lilong housing appeared and developmented under the
background of culture expansion from western coutries. Lilong housing was the most important
modern dwelling house type in China. It formed a unique urban fabric due to the large amount of
construction during a period less than 100 years. Lilong in Shanghai was the earliest in China
(Yang, 1983), becoming the mainest dwelling house type gradully (Non, 2009). Many studies of
Lilong Housing are focused on Shanghai.
At the same time, there were also a great number of Lilong housing built in Tianjin, which
took up more than half of the total number of dwelling houses at one time. It was a typical
architectural style, which is thought to be the combination of traditional Chinese courtyard
housing and western row houses (Wang and Chen, 1987). Compared to Shanghai, Lilong housing
in Tianjin had a different development process due to the different geographical environment,
climate, and social background. But the research on Tianjin is still not enough.
Research on the classification of Lilong housing
Since 1960s, a great many reserches have been carried out by the Wang, Yin, Qu, which become
the firm foundation of subsequent study. The most basic research was on the classification of Lilong
housing mainly in two aspects: an overall layout and a single building. In an overall layout, two main
categories were an architecture layout and a lane structure (Wang and Chen, 1987; Shen, 1993).
Differnt classifications were put forward (Figure 1, and b).
In a single building, two classifications were reconginized widely. First, according to the
historical development, Lilong housing is classified into four types: Old-type Lilong, New-type
Lilong, Garden-type Lilong and Apartment-type Lilong (Xu, 1979). Secondly, according to the
prototype, Lilong housing is classified into old-type Lilong and new-type Lilong (Yang, 1981).
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Figure 1. The classifications on an overall layout

This paper adapts the first classification to a single building and analysizes it further by the
typological methods.
Typological method
Typological method is one of the effective methods that can be referred when studying the
transformation of buildings. However, this method has not been applied in Lilong housing due to
the limitation of language.
Three definitions
There are three important definitions related to this paper in typology: phase, elementary
matrix and residential unit.
The first definition is PHASE. In typology, phase refers to a sufficiently long time
interval for changes to be clear enough (Canigga, 2001). Each phase has unique feature under
its cultural background. Meanwhile, the later phase inherits some character from previous
phases more or less.
Lilong housing in Tianjin developed from local traditional courtyard house (Jin, 2002), and
has undergone a series of typological phases. From the viewpoint of the function, numerous
subsequent development stages can be read in the process between the Lilong housing and
traditional courtyard housing. The rooms in the former were highly specialized, while in the latter
had less differentiation. In Lilong housing, rooms were of different function: bedrooms, kitchens,
living rooms, a corridor, a front yard and a backyard, and so on. These specialized rooms did not
always exist in courtyard housing. This paper is focused on the process from traditional courtyard
housing to New-type Lilong. As in Old-type Lilong the most representative form is Courtyard-
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type Lilong. Four phases will be verified in this paper: traditional courtyard housing, early
Courtyard-type Lilong housing, late Courtyard-type Lilong housing and New-type Lilong
housing. Since early Courtyard-type Lilong housing showed obvious differences from the late
Courtyard-type Lilong housing, this paper divides Courtyard-type Lilong housing into two
phases.
The second one is ELEMENTARY MATRIX. In the human structures there is no limit to
historical backdating which cannot in turn be derived from former phases; rather an in-between
period of a process, by virtue of its being recognized as an indispensable passing moment in the
formation of all subsequent types (Canigga, 2001). This is what we regard as an elementary
matrix. The elementary matrix contains the logic of the components of the subsequent phases.
Therefore, identifying elementary matrix becomes very important.
Till mid-19th century, the traditional courtyard housing has existed stably for a long time,
which is indispensable to the formation of Lilong housing. Therefore, we regard the courtyard
housing as the elementary matrix of Lilong housing.
The third one is RESIDENTIAL UNIT. We use a residential unit in the interpretation of a
building unit (Canigga, 2001). In the dwelling house, we define a residential unit referring to a
group of rooms that a family accommodates and can satisfy basic function of daily life. The
residential unit is showed differently in four phases. Through the separation of a residential unit,
we can distinguish between a basic form and variants.
Two viewpoints
Besides, there are two important points related to this paper: first, the cultural background is
closely related to the type (Canigga, 2001); second, the development of the type is considered to
be continuous (Canigga, 2001).
Building is the historic (spatial and temporal) individuation of a typological process. Once the
type is asserted, the building is defined by the uniqueness of particular time and space that inevitably
distinguishes it from others (Canigga, 2001). The building conception has already existed in the brain
of the builder before the construction. This conception depends on the cultural background (Canigga,
2001). The cultural background determines what the building is and how it is built, instead of the
individual choice of builders. In other words, cultural background determines the type.
Secondly, the type of building undergoes both a diachronic change and a diatopic change.
The diachronic change refers to the continuity of the type in the same cultural area (Canigga,
2001). That is to say, the continuity in the typological process is important.
Taking the influence of cultural background on the type into account, this paper is focusd on
the continuous typological process of New-type Lilong, and regards the traditonal courtyard
housing as an elementary matrix of subsequent phases. Through seperating the residential unit
from Lilong housing and the analysis of its developing process, the transformation of Lilong
housing can be verified in this paper.
Analysis based on phase
Traditional courtyard housing
Influenced by feudal tradition of China, the form of traditional courtyard housing reflected
the patriarchal structure of the family. In Tianjin, the layout of local courtyard housing featured
axial symmetry and a clear order (Wang, 1987). Four-sided houses enclosed a central courtyard
forming a highly private space (Figure 2, a). Rooms had an obvious grade. One courtyard can
accommodate a large family that usually contains several small families in China.
In this phase, the residential unit can be read as a set of connected rooms (Figure 2, b). In a
courtyard, there was a principal unit on the axis and a sideward wing unit. The principal unit was
inhabited by the elder family, the wing unit was occupied by younger generations and their
families. The residential unit included rooms of daily function. The living room was located in
the middle, on its both sides were the bedrooms, next were ear rooms used as a study room. The
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principal room in the principal unit was sometimes used as an activity area for the whole family
(Guo, 2015). Besides, the auxiliary space like a kitchen, a toilet were shared by multiple
residential units in a courtyard.
In form, the residential unit in courtyard housing was also seen as the basis of subsequent
phases. First, the total width of the residential unit was greater than depth in scale. Secondly, the
rooms were arranged horizontally. Just like the layout of the whole courtyard, the unit also
emphasized the axial symmetry, insisting the form of bedroom-living room-bedroom. Thirdly,
doors were set up only in a living room and ear rooms. Entering into a bedroom must go through
a living room. The form of the wing unit is basically the same as the principle unit, but the width
and the depth are smaller. Generally, there is only one ear room in wing unit.

Figure 2. The phase of traditional courtyard housing

Early Courtyard-type Lilong housing
In Tianjin, the urbanization was accelerated in the process of modernization from the mid19th century. The urban population increased. Capitalism economy promoted the
commercialization of dwelling houses. Meanwhile, with the disintegration of the family
patriarchal structure (Wang, 1987), the Courtyard-type Lilong housing emerged and developed
rapidly from mid-19th century to early 20th century.
The layout of the early Courtyard-type Lilong housing shows rather similarly to traditional
courtyard housing (Figure 3, a). The form of axial symmetry and houses enclosing a courtyard
were continued (Wang, 1987). On the other hand, two main changes can be seen in this period.
The scale was smaller. In addition to a four-sided courtyard, there were also a three-sided style
and a two-sided style of Lilong housing (Wang, 1987).
In the residential unit, the early Courtyard-type Lilong housing also inherited a great many
characteristics from the traditional courtyard housing (Figure 3, b). The similarity was mainly
showen in two aspects. First, early Courtyard-type Lilong housing maintained the form of a
horizontal room arrangement and the way of entry through a long side. Secondly, the form of
bedroom-living room-bedroom was basically preserved. On the other hand, due to the increase of
population, the traditional courtyard housing that originally serves a large single family had to
meet the needs of multiple families. As a result, the hierarchy among units got weaken and
gradually disappeared. The width and depth of each unit were equal. In addition, the traditional
courtyard housing was one-floor, but some Courtyard-type Lilong housing began to build the
second floor, the rooms on which were connected by a corridor (Wang, 1987).
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Figure 3. The phase of early Courtyard-type Lilong housing

In this phase, some different features began to appear. The number of families
accommodated in a courtyard has changed from single-family to multi-family. The hierarchy has
disappeared. The residential unit has progressed toward multilayer.
Late Courtyard-type Lilong housing
Compared with early Courtyard-type Lilong housing, the late Courtyard-type Lilong housing
appeared slightly later than the former. After the 20th century, the urban development in Tianjin
entered into a rapid stage, the construction of the concession was busy. Due to the severe shortage
of land, the scale of Lilong housing decreased further. On the other hand, with the continuous
expansion of western culture, the late Courtyard-type Lilong housing has not yet completely freed
themselves from the constraints of traditional living styles, but has already absorbed some new
forms. It was seen as an important phase of a typological process from the traditional courtyard
housings to New-type Lilong housing.
The layout of late Courtyard-type Lilong housing was more varied. Some of them followed
previous axial symmetry (Figure 4, a); while the others were free (Figure 4, b). On the other
hand, in order to increase the land utilization rate, the area proportion of buildings increased and
the courtyard decreased in this period compared with the early Courtyard-type Lilong.

Figure 4. The phase of late Courtyard-type Lilong housing

A huge change happened in residential unit this moment. In previous phases, there were
multiple residential units built separately in one courtyard. In the late Courtyard-type Lilong
housing, however, separated buildings began to connect to each other. The whole courtyard turn
into one new residential unit for a single-family.
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Figure 5. The transformation of residential unit in late Courtyard-type Lilong housing

The residential units had a modular relationship in the three plans (Figure 5, c). Plan B is
basically cut from plan A along the central axis. Plan B adds room in depth to get plan C.
Functionally, due to the decrease in width, the residential units did not adapt to the horizontal
form of a bedroom-living room-bedroom any longer, but rather apt to arrange room in depth. The
change from A to B to C showed the tendency from width to depth, expressing the characteristics
of New-type Lilong housing.
New-type Lilong housing
Around the 1920s and 1930s, the capitalist economy had further development. The
residential needs of middle and small-sized capitalists and pelagic staff were greatly enhanced.
Increasing land utilization rate was crucial for the urbanization. With the advancement of
building technology, New-type Lilong housing that was considered to be more influenced by the
western row houses came into being (Wang, 1987).
The residential unit in this phase was a building entity of two or three layers with similar
characteristics, which was repeatedly arranged (Figure 6, a). Each residential unit can
accommodate a single family. Besides the basic function, auxiliary rooms were also added into
the unit.
In form, the unit was smaller on width, larger in depth, and had more layers. The previous
room arrangement of the bedroom-living room-bedroom was completely abandoned. The entry
way was by short side. Rooms were arranged in depth. Generally, the unit can be roughly divided
into two parts in depth (Figure 6, b). The front part was living space such as living room, which
was adjacent to the front yard; the back was auxiliary space such as a kitchen, connected to the
backyard; stairs were located in between.

Figure 6. The phase of New-type Lilong housing
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Summary
The evolution of the residential unit
Under the influence of cultural expansion and urbanization, the dwelling house tended to be
more complex and intensive. The variation of the residential unit was one reflection (Figure 7).
1.The hierarchy disappeared. The unit was more and more suitable for a single family living.
2.In form, the residential unit was narrower on width, larger in depth and had more layers.
3. The way of room arrangement changed from width to depth.
In function, more specialized rooms were added into the unit. The organization of rooms was
more compact.

Figure 7. The typological process of the residential unit
from traditional courtyard housing to New-type Lilong housing

Functional Complexity and Differentiation
In the phases of the traditional courtyard housing and early Courtyard-type Lilong housing,
the residential unit was only used as living space, and was separated from the auxiliary space. In
the late Courtyard-type Lilong housing, with the whole courtyard developing as a new residential
unit, a more complex function was included in the unit. This was more evident in the New-type
Lilong housing.
At the same time, in the New-type Lilong housing, the concentrated central yard was turned
into a front yard and a back yard. The function of the courtyard began to differentiate. The front
yard was an extension of the living space in the front part of the unit, which was more open. It is
usually used for entertainment. The backyard was connected with the auxiliary space in the back,
which was more private and often used for handling chores (Wang, 1987).
Discussion
This paper is based on the Italian typological process methods. It is the first try to interpret
Lilong housing by some key points of the typological process. Lilong housing was the most
important buildings in modern China during the period from mid-19th century to the early 20th
century. It is worth deep analysis by the viewpoint of the typological process methods, which is a
blank for the moment.
Besides, many of issues still require much further discussion. For example, issue on organic
levels and functional specialization. We can easily put forward questions in these aspects: how
the organic level changes in the process of the type, how to measure the scalar of functional
specialization. Apparently, more questions need to be answered in future.
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PRESERVING THE WOODEN HOUSING ESTATE
AS AN IMPORTANT PART OF YENISEISK HISTORICAL
AND ARCHITECTURAL ENVIRONMENT
IN XIX–XX CENTURIES
Abstract: Yeniseisk is a historic Siberian city having kept the wooden housing estate dated
from 18 – 19 centuries. In present time the wooden farmstead estate dominates in the historic
part of Yeniseisk built in 19 – early 20 centuries. Most of the houses are the historical
environment objects. There are a lot of old low engineering improvement houses to be
inevitably replaced. Whereas new construction objects will be located in the preserved area of
monuments and in the zones of housing estate regulation, their design must be controlled.
Keywords: architectural legacy, cultural heritage, a monument of architecture, wooden
housing estate, variety, preservation.

Introduction
Yeniseisk is an ancient Siberian city one of 115 historical cities with Russian monuments.
In 2000 the historic center of the city was included in the preliminary list of the World heritage
of UNESCO. The central part of the city with more than 120 buildings being cultural heritage has
been preserved without essential changes. Ancient stone cathedrals, stone and wooden civil
buildings include their number.
During preparation for the four hundred-anniversary of Yeniseisk the program of complex
restoration of a historical part of Yeniseisk has been developed. Within this program cult and
civil stone buildings are being restored. There is quite a different situation with wooden
architecture objects (Gevel, 2016).
Yeniseisk is a unique city still keeping traditional quarter planning structure of the historical
center and the farmstead type of hosing estate developed in 18-19 centuries. At the same time
Yeniseisk is a typical historical Siberian city with the problems similar to many historical cities
of Russia having kept ordinary wooden housing estate of the 19th and early 20th century.
These problems are the following: a large number of the emergency wooden dwelling; the
territories of the wooden housing estate deprived of the engineering facilities (water supply and
the sewerage) and a large number of the wooden houses which are not the architectural
monuments protected by the law.
The historic city center main dwelling stock consists of one or two-storey wooden houses
built in the second part of XIX – in the beginning of XX century (Fig. 1)
About 60 houses having historical and art value are recognized as objects of cultural heritage
(Perechen…, 2018).
The most part of houses are ordinary objects of the historical environment. Officially these
houses are not of value but nevertheless together with the recognized objects of cultural heritage
they largely determine the originality of the historical part of Yeniseisk.
One of the problems of ordinary wooden housing estate in the historical part of Yeniseisk is
its gradual degradation. Many old houses with low level of engineering improvement need
repairing.
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Figure 1. Wooden houses in the historical center of Yeniseisk

Some of the units are classified as dilapidated and emergency housing. Due to the
considerable physical and moral wearing they are subject to neither reconstruction nor capital
repairs. It is reasonable to construct new buildings in their place (Gevel, 2016, Merkulova, 2015).
It should be noted that the problems of historical wooden buildings preservation exist in
many Russian cities – Arkhangelsk, Vologda, Tomsk, Irkutsk, and some others (Ivanov, 2007).
Tomsk and Irkutsk have adopted and partially implemented municipal programs for the wooden
architecture preservation. The similar program has not been developed for Yeniseisk.
In this regard, according to K. Shumov, the head of control servicing in the town-planning
activity field of Krasnoyarsk region, serious research work on studying the historical environment
quality in Yeniseisk is necessary (Shumov, 2015).
Development of the main requirements to the new or reconstructed objects of architecture
and their fixation in regulative documents have to become researches result (protection zones
project and town-planning regulations of cultural heritage objects areas protection).
Methodology
This study is aimed at finding ways to preserve the “genetic code” of the Yeniseisk historical
residential environment.
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The study suggests:
studying the experience in preserving historical and cultural heritage wooden housing
estate in the cities of Russia and abroad;
studying typological, architectural and artistic aspects of the Yeniseisk historical wooden
residential housing estate which can become the basis for the development of “The
recommendations for the residential buildings design in the Yeniseisk historical part”.
This document has to include the architectural and construction requirements being
obligatory for builders concerning the physical sizes, a large-scale and proportional system of
houses, the composition of facades principles that is the parameters and usage will allow to
introduce new buildings to historically developed environment harmoniously.
Requirements for the architectural appearance of newly built buildings should be normative
and based on an objective analysis of the historical environment existing characteristics in which
reconstruction activities will be carried out.
Measurement and analysis
Research of typological and architectural and art aspects of the Yeniseisk historical wooden
housing estate is carried out at architectural design department at SFU School of architecture and
design.
The following aspects are studied: the architectural and spatial organization of historically
developed wooden housing estate, planning and functional types of inhabited wooden houses,
features of their architectural décor. For some years in summer, the first year students of the
architecture faculty studied old wooden houses in Yeniseisk, performing their architectural
measurements.
With the assistance of students and teachers of architectural design department work over
illustrated catalog "Wooden architecture of Yeniseisk. Objects of cultural heritage" is conducted.
The main information about historical wooden houses will be concentrated in the catalog
(historical reference, description, dimensional drawings of plans, facades, details of facade
decoration, photos).
The description of constructively-planning and volumetric-spatial characteristics of wooden
houses of Yeniseisk is made on the basis of systematization and analysis of the materials
collected during the practice period. Their facade characteristics, features of architectural
decoration have been revealed.
The tables, which present the typical scheme of houses, variants of the composition of street
facades, proportions of windows and articulation of window crosses have been composed.
A number of log structure load bearing walls, an entrance lobby position or the first floor
stair were traditionally put into the basis of layout characteristics. The urban houses having the
complex layout were selected into a separate group. The volume and spatial characteristics
include the shape of the roof and the number of storeys. The number of roof slopes and their
direction referring to the main façade were taken as the type definition basis: gable roof
(longitudinal and cross section), hipped (longitudinal and cross section) and with mezzanine.
The studying of wooden houses of Yeniseisk has shown that the main types of houses
closely connected with traditions of wooden national architecture were created in the course
of adaptation to a city way of life of the traditional peasant dwelling. It is a rectangular timber
structure with a number of internal bearing walls (from one to three). Internal bearing walls are
absent in the simplest option.
The number of storeys, the shape of the roof, the presence of a mezzanine, veranda, attached
parts, etc. are referred to the volume and spatial characteristics of wooden houses.
As a rule, the main volume of the house is supplemented by extensions that allows improving
functional qualities of the dwelling to create more favorable conditions for accommodation in the house.
Entrance lobby and storerooms were built to the main number of one-storey houses.The
staircase leading to the first floor was built in to the separate annexe in two-storey houses.The
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glazed verandah location in the first floor is common for two-storey houses. Houses in Yeniseisk
have a hipped or gable roof.
The window is the basic modular element playing an important role in composition of
Yeniseisk houses facades. A compositional scheme of the facades is based on a clear and quite
repeated rhythm of window openings. The ground and first floors windows are located on a
common vertical axis. The uniform rhythm of the facade windows is sometimes interrupted by
the introduction of greater width windows.
Double or three-part windows were placed in a middle part of a facade or in its side parts.
Windows in Yeniseisk wooden houses vary in size, window openings shape completion, window
covers articulation and window frames decor (Figure 2).
The size of the window openings depends on purpose of the floor on which they are located
(residential or utility). In two-storey houses the first residential floor windows always have bigger
sizes than the ground floor windows where were not only residential rooms but housewifely ones.
The main element in the facades composition of Yeniseisk old wooden houses is window
casings (Fig. 2).
Therefore, it is necessary to keep window casings (in modern interpretation) and window
opening decoration of the houses being designed for the historical part of the city.

Figure 2. Windows in Yeniseisk wooden houses vary in size,
shape completion window openings, articulation of window covers,
decor window frames

The results of the study have been used in educational design. A program-specification was
developed for design residential houses of the historical city center.
One of the main requirements was the need to take into account local building traditions
when developing the project. At the same time, projects should meet the modern needs of
residents, have all the necessary amenities and be energy efficient.
The main parameters for the design were set in the task: the location on the site (along the
existing building line); dimensions in terms of the main volume, number of floors and height of
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the designed buildings. The recommendations were provided for the proportions of the windows,
the articulation of window covers, the form and material of roofs.
One of the student projects performed according to established requirements and
recommendations is given in Fig. 3.

Figure 3. The wooden residential house design
for building in Yeniseisk. Author А. Emashkina

Conclusion
When developing a typology of the houses intended for construction in a historical part of
Yeniseisk it has been considered that there is a problem of employment of the population in the
city.
Therefore, development of travel and private business can become an important factor of the
city progress, the solution to its social problems.
In addition to the traditional 1-2 apartment houses (single-family house, duplex house) it is
possible to design houses combining residential and guest functions, houses with premises
intended for professional or individual work activities of the owners.
In the ground floor you can organize a bakery, a small diner craft shop, selling souvenirs etc.
In the composition of the residential homestead it is possible to design a small detached house for
tourists.
The typological diversity of housing projects will expand the possibilities to fill the lost
fragments in the blocks of the Yeniseisk traditional wooden housing estate. Residential houses
with additional functions can contribute to the employment of the population.
Conceptual designs worked out by the students can become the first step towards the
development of a series of typical residential house designs for construction both in the historical
part of the city and beyond its boundaries.
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The next step towards the preservation of the wooden housing estate could be the
construction of several "model" wooden houses instead of lost ones, as well as the production
development of wooden building structures and materials to be used not only in the historical
center but also in other districts of the city.
The wooden houses relating to housing stock form the most extensive and at the same time
most problem part of Yeniseisk historical wooden building. For elaboration of the keeping
strategy it is necessary to make the list of all wooden architecture objects within preservation
zones. This list has to include not only objects of cultural heritage of federal or regional
importance and the revealed objects of cultural heritage, but also ordinary objects of the historical
environment. It is necessary to inspect an ordinary wooden housing estate, identify the share of
the objects which are in satisfactory condition, demand capital repairs or restoration of facades,
the shabby buildings which are subjected to demolition.
By results of inspection development of the program for routine maintenance and capital
repairs of the buildings which are both in municipal and in a private property is possible.
Historically, as a rule, people with low incomes living in wooden houses do not have the
funds for their current and capital repair.
In this regard, it is necessary to develop a mechanism to implement assistance to houses owners being
in need of repair or reconstruction, as well as motivate them to use authentic technologies and materials.
While designing and constructing new buildings on the sites having been exempted from the old and
unsuitable for further operation buildings it is necessary to follow preliminary developed
recommendations for design of residential buildings in the historical part of Yeniseisk.
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COMPACTION OF SPACE IN CONTEMPORARY
JAPANESE MEGALOPOLISES
Abstract: Japan is one of these countries where the problem of urban overconsolidation and,
correspondingly, the lack of vacant space, has been present and acute for a long time. If it is
impossible to eliminate the population density and the construction boom of large cities,
Japan has developed a compensatory mechanism capable of making the negative sides of high
density less evident. Reduction of space manifests itself in many elements of urban
development: miniature residential buildings have proliferated, capsule-type hotels, gardens
and tea houses have shrunk to extremely small sizes.
Keywords: high density of Japanese megacities, micro-houses, capsule hotels, modern types
of tea houses.

Since ancient times, the Japanese have learned to accept things that cannot be changed, and
find forms of the most comfortable and productive coexistence with this or that inevitable factor.
The problem of high density was not an exception. Reduction of space manifests itself in many
elements of urban development: miniature residential buildings have proliferated, capsule-type
hotels, gardens and tea houses have shrunk to extremely small sizes.
Miniature residential buildings
Housing construction in big cities of modern Japan continues to follow the path of increasing
density. The individual dwelling house has firmly taken its place in the space of Japanese cities.
A small apartment house has become one of the leading types of projected residential architecture
in Japan in recent years. Even in a very small house, architects find almost limitless use for space.
“Sora-no katachi” house (Fig.1). Its name can be translated from Japanese as a “shape of
sky”. Such lyricism is reasonable enough because the view to the sky is opened from each room
of the building. Division of space and multiple ways of moving inside are elaborated very
unusually. The architect used the unique combination of passages inside the building. Each space
has got multiple entrances and exits so even in a building this small there are lots of them.
Continuous changes of direction during transitions from one room to another are also designed by
the architect. This way of movement perfectly match the sense of traditional Japanese buildings:
in which we open new views and perspectives when looking from different corners.
Another example is an “Ambi-flux house” (Fig.2). Introduction of this house had a lot of
different goals: it had to be compact enough to be placed on the small piece of ground and it had
to accommodate the function of street trade. In fact, the future owner of the house had to make a
serious choice: relocate to suburbs or live in a house where the two first floors would be occupied
by office areas (that part of the city became entirely commercial). Dense housing dictated the
shape of a building making it very narrow and very tall.

© Konovalova N.A., 2019
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Figure 1. “Sora-no katachi” house.
Fragment of the interior

Figure 2. “Ambi-flux house”.
Fragment of the interior

The name of the building can be explained by its functions. There are two types of rooms in
the building: offices (they occupy two first floors) and living rooms (on the three other floors).
Offices and living rooms do not have a shared stairwell, as there are two separate stairs designed.
It marks two different designations of space. Stairs on one side of the building allows moving
around the shop, while the other – around the living area. Middle floor serves as a transition
space.
The living area of the house is a little larger than 36 m², almost 30 m² of which occupies the
first floor, while the rest of the floors are actually stairwells, equipped for housing. Most of the
day the family spends on the ground floor and only at night parents go up to the bedroom.
Children, apart from playing in their rooms and in the garden on the roof, got the opportunity to
run endlessly through the floors, up and down, to expand the space for their exciting games to the
staircase, which is equipped with a protective mesh.
In the design of the Natural Wedge House, spaces of two types have been created: one that is
to change over time (or perform other functions), and a permanent one that should remain its
function throughout the life of the house. A dining room, a kitchen, and a bathroom were planned
as permanent. And all living rooms are able to change over time – to merge one into another to
form a larger space, or vice-versa, to be divided into smaller rooms.
Small gardens
Japanese gardens have not been spared an acute lack of space too. The Japanese who can
perfectly implement their artistic genius in small spaces, in recent decades have been put in the
conditions of almost complete lack of space for new gardens. By the beginning of XXI century
new types of Japanese gardens have appeared according to the demands of the times.
The main negative factor of modern civilization – the high city density and the fact that the
modern urban environment only increases the man’s alienation from nature, led to the
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introduction of unusual architectural and landscape
structures: the creation of vertical, multi-tiered gardensas
well as roof gardens.
Nowadays, roof gardens are already very common in
Japan; they are being arranged on the roofs of office
buildings, residential buildings, and even garages.
Roof gardens are the only form of a modern Japanese
garden that can be quite large. Gardens placed on the roofs
or facades of modern buildings are designed to compensate
the reduction of parks, as well as other green areas and
recreational spaces in cities. The roof garden of the
international reception Hall in Fukuoka Prefecture
(ACROS Fukuoka) is almost twice the size of the
building's footprint. This green oasis on the roof is one of
a kind. Its concept is the unique combination of urban and
park spaces. It contains 15 stepped terraces, by which you
Figure 3. Garden of the “Ambi-flux
house”
can climb the green cascade to the top.
The ACROS Fukuoka building is located next to the
Park. That was the main concern in the discussion of the
new building. It would seem that the new administrative building would reduce the area of the
Park. But with the emergence of a new facility, the size of the Park visually even doubled. On
each tier of the green terrace there are gardens for meditation and relaxation. The upper terrace
serves as a large Belvedere: it offers incomparable views of the Bay and the surrounding
mountains. Waterfalls and swimming pools are created on the terraces to minimize the noise
coming from the business areas of the city.
Functions of the Japanese roof gardens extend far beyond the recreational areas. They are
created not only for relaxation and quiet walks, but also for the active involvement of residents in
collective events, holidays and other activities. A vivid example is the roof garden of one of the
high-rise buildings of the Roppongi Hills complex in Tokyo. Since 2003, the rice planting festival
has been held here. This is an absolutely special example of a public space. A small garden and a
rice field are located on the roof of the 45-meter tower. The garden is called "the garden with rice
fields" and provides a unique opportunity to experience nature in its life cycles and even become
a participant in annual activities of planting and harvesting rice, as well as the preparation of rice
cakes.
The reconsolidation of cities in modern Japan has led to the widespread use of very small
gardens. Such microgardens, despite their long history, have been reintroduced in the 20th
century. Tsuboniwa is a small garden located within a residential building (Fig.3). Tsuboniwa is
in a Zen Buddhist temple, but for many centuries, the garden was an integral part of the area of
residential complex. Tsuboniwa garden is a small universe. It embodies the philosophy of life and
the deep desire of the Japanese to live in unity with nature even in cramped urban conditions.
Contemporary tea house
It is impossible to overestimate the role those teahouses (chashitsu) and the cult of tea in the
history of Japanese culture. The shape and size of the tea house, which is now considered a
classic, appeared in the middle of the 16th century. A Buddhist monk and the master of San no
Rikyu (1522-1591), formulated the basic aesthetic principles of the tea house, based on those
forms that have already existed in Japanese architecture. The tea house is a space specially
created for tea ceremonies. However, according to expert Masao Nakamura, “simply following
the rules is not enough to create a real tea house.
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The house should not only comply with the formal
requirements for the ceremony, but also have the
appropriate atmosphere” (An image of…, 1998).
The architects of Japan praise such types of
buildings as tea houses with great respect and interest,
experimenting with construction, building materials, and
their location. The tendency of decrease of space
manifests itself there as well. At the turn of 20–21
centuries, tea houses attract architects’ ability to conduct
bold experiments to go beyond the established
morphological traditions. Nevertheless, the tea house is
always an artistically meaningful, symbolically designed
space for tea ceremonies. Of course, architects are still
attracted to the paradox of using something extremely
small to connect to the inexpressibly large.
In their search for new aesthetics and artistic
imagery for such building, which is associated with a
particularly revered in the culture of tradition, modern
architects of Japan are trying to preserve the spirit of the
Figure 4. K. Kuma.
traditional chashitsu with its chamber, simplicity and
Tea house “Fu-an”
conciseness. At the same time, preference is given to
absolutely miniature sizes.
Tea house “Ku-an” of architect Terunobu Fujimori has a total area of only 5.38 m². Its
interior follows the tradition: the empty space of the tea house has only one conditional
decoration – a symbolic niche of the tokonoma. All symbolic components of its construction are
visible: a curved path made of stone slabs of varying steps, and a difficulty to pass entrance.
Traditionally, difficulties at the entrance of the tea house were caused by the insufficient
height of the entrance opening. In the Fujimori tea houses the difficulty of getting inside is
increased by the hardships of the path: one needs to climb the stairs and literally "squeeze"
himself through a small hole in the floor. The path to a tea house traditionally symbolizes
humility and spiritual preparation for a tea ceremony.
The tea house of architect Kengo Kuma – "Fu-an" is a conditional boundary between the
inner space and the outer environment (Fig.4). Fu-an was supposed to convey the feeling of a
weightless body. To do so, a large ball filled with helium, was covered with the finest cloth,
referring to the heavenly clothes of angels from Japanese legends. Fu-an is, of course, more of a
symbolic, conceptual project.
Capsule hotels
The research of modern Japanese architects, of the optimal relation of the space size and the
amount of time that a person spends in it, led to the emergence of capsule hotels. A fair
assumption about the absolute minimum of personal time, which a business man needs, staying
for the night in a hotel, entailed a reduction of a personal space.
The first capsule hotel in Japan – Nakagin Capsule tower, built by Kisho Kurokawa is the
famous work of Japanese metabolism in architecture (Fig.5). The size of each capsule, 2.5 x 4 m,
was chosen by the architect deliberately. It corresponds to the usual size of the Japanese tea room
in six tatamis. The ceiling height is also small – 2.5 meters. To maintain privacy, capsules are
attached facing different directions to avoid the eye contact with other inhabitants. According to
the tradition going back in centuries, before entering the capsule you need to take off your shoes,
as well as in a traditional Japanese hotel, and in a traditional Japanese house.
The Nakagin Capsule tower was the first step in the series of micro-space related
experiments conducted in Japan. With its introduction Capsule hotel "Nakagin" not only
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manifested the triumph of metabolism, but also reflected the search of Japanese architects in
determining the optimal ratio of the space size to the amount of time that a person spends in it. In
fact, the result of such searches was the appearance of capsule hotels – a perfect new type of
hotels, which design went against the European ideas of comfort. The starting point in the
creation of the concept for the new type of hotel was the fair assumption of the absolute
minimum of personal time, which a constantly busy business person has to spend. Therefore, his
requirements for the hotel are quite simple and modest, because they all are business related.
In the last 25-30 years, capsule hotels have spread across all major cities in Japan. They are
located in the business districts of major cities and are very convenient for those who are late for
a train or stay late at work, and also for visitors short of money to spend.
These capsule hotels offer guests much smaller personal space. The capsule size in all of
these hotels is constant and equal to 1 × 2 m at height of 1 m (Fig.6) which means you can only
sit or lie in your “room”. That's why they got their name "sleeping capsules". Indeed, the personal
space in capsule hotels is extremely small – which is fully correlated with the minimum time that
guest spends in a capsule using its direct function.

Figure 5. K. Kurokawa. Nakagin
Capsule tower

Figure 6. Capsule hotel (Tokyo). Interior

The creation and layout of Japanese capsule hotels brings the problem of "space — time" to a
new level of discussion. The reasoning of how to make the most functional hotel room, in which
a person spends a minimum of time, has led to a dramatic reduction in personal space. The
absolute combination of minimum time with minimum space is the basis of the concept of
capsule-type hotels.
Conclusion
When creating even a very small residential building, modern Japanese architects find
numerous options for spaceusage. Even a small house can help a person to create a rich, diverse
life, can adapt to changing needs or a lifestyle of the owner. A small house is first of all created to
become a comfortable home. A finished project does not limit a person, but, on the contrary,
having an inexhaustible potential, opens a world of opportunities for him.
Contemporary Japanese gardens, created in extremely small spaces continue to perform their
symbolic functions. The size of a garden is not crucial. As many centuries ago, a contemporary
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Japanese garden regardless its size helps a person to find harmony – with nature, with the world,
with himself.
In modern tea houses architects can use unusual material or unusual building location. But
they always put all necessary symbolic components in a project. The focus of architectural search
must be set on aesthetic and philosophical categories.
Capsule hotels appeared as a reaction to the needs of their time, clearly characterize a current
trend of the reduction of space.
However, all examples that are presented in the article prove that even the most daring
experiments that Japanese architects are performing creating micro-spaces do not go against
traditions of this culture. Japanese architects show that it is possible to create something new only
with the respect to the existing cultural values.
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ARCHITECTURAL AND PLANNING FEATURES
OF EDUCATIONAL INSTITUTIONS OF THE LATE 19 –
EARLY 20 CENTURY AS A CHARACTERISTIC
OF IDENTITY OF THE HISTORIC TOWN CENTER*2
Abstract: The problems of underestimation of the role of historical continuity in the
redevelopment of the Central part of cities in order to preserve the identity of the environment
are analyzed. Architectural and planning features of educational institutions of the second
half of 19 – the beginning of 20 century as characteristic of identity of the historical center of
the small city on the example of the city of Grayvoron of the Belgorod region are considered.
The article highlights the system of education in Russia, the creation of progymnasiums and
male and female high schools for the education of children of all classes. The architectural
styles and typological features of gymnasium buildings are analyzed. The paper emphasises
the practical importance of the study of objects with signs of cultural heritage due to the
subsequent development of design documentation for their restoration and adaptation for
modern use, as well as the development of protection zones. Identification of originality and
attractiveness of the urban environment will contribute to the creation of multifunctional
cultural centers of the regional level and the maintenance of genetic (viable) functions of the
historic city.
Keywords: historical and cultural heritage, architectural monument, reconstruction and
restoration of architectural heritage, history of architecture.

Introduction
Relevance of studying the historical and cultural heritage of small towns both in Russia and
abroad is really high. First of all, it is connected with the threat of disappearance of a number of
objects and the historical and cultural environment as an integral formation under the growing
influence of the urbanization process of the historic town centers. Urbanization as a global
process in each region has its own characteristics, stages and trends. Often, economic interests on
the territory go ahead of the cultural ones. Preservation of cultural and historical heritage, saving
monuments from destruction as a result of construction, should be among the priority tasks in
order to preserve the identity of the environment. Researches have shown that the problem of
underestimation of the role of historical continuity in the re-planning of the central part of towns
and cities, which leads to the violation of the historically formed planning structure of urban
centers, has become especially urgent in recent decades. Today we live in the era of globalization
and search for a unique national culture is not only justified, but absolutely necessary [6,7].
The problems of preserving the historical and cultural heritage in historical towns and
settlements are inseparable from the problems connected with their reconstruction, revalorization
and fully-fledged use. Effectiveness of these activities aimed at preserving the individual
© Perkova M.V., Kolesnikova L.I., Tribuntseva K.M., Sementsov S.V., 2019
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appearance of the settlement, is largely determined by the preliminary scientific works on a
comprehensive study of the historical and cultural heritage of the historic settlement. Nowadays
scientists are engaged in applied aspects of reconstruction and restoration of the heritage. They
are G.Grube, G.Muller-Menckens, A.Kuchmar, K.Schmidt-Thompson, D.Shuling – in Germany,
G.Jovannoni, V.Frodl, A.Barbacci, G.Lichiardi – in Italy, S.Kantakyusino , S. Brandt, S. Ede, D.
Battler, D. Barry Kallinwos, P. Najcamp, E. Brien, M. Binney, R. Sharpli and P. Hall – in the
UK, H. Miklos, D. Dercheni in Hungary , J.Svabova and T.Rigl – in the Czech Republic,
E.Valebrok and T.Tees-Evensen – in Norway, P.Leon – in France, E.Grushka – in Slovakia,
B.Ramyshevsky, V.Borusevich – in Poland, B.Filden, P.Linstroom, D.Rodvell, D.Bonhem,
C.Platt, A.Rovan, A.Rountry, P.Muik – in the USA, G.Raggers in the Netherlands, F.Lazin –
Israel A.DariOmari – in Syria, H.H.Munir – in Lebanon, ET. Cherkasova – in Ukraine.
The principle of continuity, which determines the fundamental laws of development in
architecture and urban planning, is fundamental in studying the process of preserving,
accumulating and rehabilitating a valuable historical heritage for the purpose of strategic and
operational planning. In the international Charter for the Protection of Historical towns adopted in
Washington in 1987, in UNESCO's recommendations – historical and traditional ensembles and
their role in modern life (Warsaw-Nairobi, 1976), in the declaration on the preservation of
historical urban landscapes (Vienna, Austria, 2005), in the resolution of the ICOMOS
Symposium on the Preservation of Small Historic Towns (Rothenburg, 1975), in the Declaration
on the Preservation of the Environment of Heritage Buildings, Sights and Territories (Xian,
China, 2005), and in other international documents, protection of historical towns and "the
measures necessary for their protection, preservation and restoration, as well as their continuous
development and harmonious adaptation to modern life" is priority [5].
The main points
In the Belgorod region preservation of the identity of historical settlements is also one of the
significant problems of the territorial planning. The historical and cultural heritage of historical
settlements is experiencing a new stage of reassessment, based on understanding the importance
of preserving the heritage as a spiritual and material environment for human life. Preservation of
the cultural heritage is synonymous with the preservation of the national identity. The principles
of heritage preservation are considered in the context of formation of the concept of a
humanitarian cultural landscape, the content and meaning of which is to consider and recognize it
as a complex and integral object of the cultural and natural heritage [5].
In connection with the abovementioned, the aim of the study is to identify the regional and
national features of the preserved cultural heritage objects in small towns in the second half of the
19th – early 20th centuries in order to form an identity of the environment both in the territorial
and strategic, planning.
Educational institutions of the second half of the 19th early 20th centuries are the objects
under study.
Qualitative changes in the planning of historical urban centers reflect the cyclical nature of
the development of the planning structure. Therefore, in order to preserve an individual
appearance of the town, it is necessary that each stage of the planning process would develop the
basic ideas and principles on a new level, laid down on the previous one. Comparative
characteristics of historical small towns reflect the dynamics of the development of the cityforming base and the development of human potential in the towns under study. The small towns
of the Belgorod region, which in most cases were built as fortresses of the Belgorod line with a
multifunctional town-planning base, preserved historical continuity in the sectoral structure of the
economy, developing not only production but also human potential [4].
Objects of cultural heritage, surrounded by traditional buildings of historical urban centers,
which in a complex make up the historical and cultural potential of the inherited environment
of historical inhabited places, possess town-forming features that determine the system of
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regulation of the planning and architectural and design activities. Protection of objects of the
urban development and planning is the most vulnerable part in monuments protection activities
because of inadequate elaboration of the regulations in their preservation and restoration.
Let us consider the architectural and planning features of the objects of cultural heritage on
the example of Graivoron, a small town in the Belgorod region. As a result of the study of the
buildings and structures in the historical center of Graivoron, it is revealed that 33.5% of the
survived historic landmarks are educational institutions (Fig. 1).

The layout of the historical town center

Percentage of the preserved objects acc.to
their typological feature, %

GRAIVORON

Town

Churches – 3, 7 %
Public and educational buildings – 33, 5 %
Residential houses – 62, 8 %

Graivoron gymnasium
for boys

Gymnasium for girls

Gymnasium for boys

Figure 1. Location of historical and architectural landmarks on the territory
of the historic center of Graivoron [4]

Let us consider the architectural and planning features of the preserved educational buildings
that are monuments of the cultural heritage as a characteristic of the identity of the historic town
center (Table 2).
Let us consider the architectural and planning features of educational institutions of the
second half of the 19th – early 20th centuries in the historic town center of Graivoron (fig.1).
Abolition of serfdom by Alexander II, progress of the industrial production and the
establishment of capitalism in Russia in the second half of the 20th century caused profound
changes in all areas of culture. Postreform Russia was characterized by an increase in literacy of
the population, the development of various forms of education. In 1864 it was published "The
Statutes for Gymnasiums" and "The regulations on Public Colleges", that regulate primary and
secondary education. It was introduced a comprehensive education. Along with the state schools
there were Zemsky, parish, Sunday and private schools (Table 2). Gymnasiums were divided into
grammar schools and secondary schools teaching no classics. Children of all classes who were
able to pay for their education attended those schools.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

63

FRINGE BELTS, DEVELOPMENT WITHIN THE NEWEST DEMANDS

No

Objects,
Objects’
building year

Style features

Location

Churches

Eclecticism

Graivoron
19, Mira
street

2

The building
of the former
gymnasium
for boys №1,
the year of 1877

New Russian
style

Graivoron,
2а, Gorky
str.

3

The building
of the former
gymnasium
for boys № 2,
the year of 1910

In a Gothic
style with the
use of
classicism

Graivoron,
2, Gorky
str.

1

Parish schools.
The 2-d half
of XIX century

Public and educational structures

4

Gymnasium
for girls.
The year
of 1875

External
decorative
ornamentation
in a pseudoRussian style
with the use
of the
components
of the
Byzantine
architecture

Graivoron,
32 Lenina
str.

Figure 2. The educational institutions are the historic and architectural landmarks
on the territory of the historic center of Graivoron of the Belgorod region

The parish school, which was opened in 1834, started public education in Graivoron.
Opening the progymnasiums for boys and for girls (a progymnasium is a secondary school in the
Russian Empire with a curriculum for the first four junior classes of the gymnasium, which was
established in 1864.They were opened in towns where there were no gymnasiums) figured
prominently in the development of education in the county in pre-revolutionary years. According
to the "Regulations for gymnasiums for girls and progymnasiums", the gymnasium for girls in
Graivoron was opened in about 1870 (the archival documents of the gymnasium for girls dated of
January 17, 1870) with seven classes and the number of school-girls – 587. Before that there were
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140 pupils in the gymnasium. They were children of well-off parents from all over the county.
A new building of the gymnasium for girls was built in 1875. The building is located in the town
centre at the intersection of the present-day Lenin and Zhukov streets. The building has got two
floors; it is made of stone. The rectangular space-planning structure is complicated by the
attached small building to the lateral eastern facade. In the spacious structure the centres on the
main, lateral and western facades are accentuated by shallow rizalits. The corners of the building
on these facades are fixed at the level of the first floor by square decorative brickworks
(shirinka), at the level of the second floor – by the exedras with flowerpots. The facades are
decorated with the architectural components:
1) a pediment, going beyond because of its greater thickness;
2) a breast belt, bounded on the top by profiled shelves with window-sills, which are
decorated with two perspective niches;
3) inter-floor belt, bounded from below by profiled shelves with a crenellated belt and
window-sills with overlaid boards;
4) a crenated frieze and a profiled cornice as the ending of the facade;
5) rhizalits with attics;
6) angular pilasters fixed by the corbel arches (kokoshnick);
7) the main entrance into the building along the axis of the central rizalit;
8) large arched windows of the first floor;
9) narrow, grouped by two windows on the second floor, which are framed by archivolts,
supported by reins.
The planning structure of the building that has survived up to this day reflects the original
layout of the educational building. There were classrooms and a small school hall in the
gymnasium. In the centre of the plan there was a transverse corridor opposite the main entrance,
from which they can enter all the classrooms of the gymnasium. The three flight stair closes the
axis of the main entrance. The stucco decor survived in the interior of the building. Currently, the
local authorities of the town of Graivoron occupy the building. The building of the former
gymnasium for girls is an element of the building of the historic centre of Graivoron. The
architecture of the building is typical for a "New Russian style" with domination of the RussianByzantine elements in the design of the facades [3].
The final stage in the development of the educational institutions at the beginning of the 20th
century in Graivoron was opening of the gymnasium for boys in 1907 (before that there was a
progymnasium for boys), built on the money of the landowners and merchants of the town, by the
initiative of the head of the Graivoronsky Zemsky Council, landlord Chekhov A. I, who became
its first Principle. First, the gymnasium was situated in a small building (now it is a music
school), and in 1910 it moved in a specially built building (now it is gymnasium No. 1). The
gymnasium provided a classical eight-year education. Its leavers had the right to enter university
without exams.
The original building of the gymnasium for boys in Graivoron was built in 1877. It is located
on the corner of Gorky and Mira streets. The main façade faces Gorky street. The layout of the
building is "P" – shaped. It is a brick one-storey structure. Until now, the space and planning
concept of the building has remained unchanged. The rooms were partially re-planned. The main
entrance, located on the side facade, faces a new building of the gymnasium building, which was
built 20 meters from it. The original building of the gymnasium for boys is a vivid example of a
public building built in a New Russian style, typical for the end of the 19th century. The elegant
decor of the building includes rusticated bands between the windows, window perches, paneled
pilasters and niches under the windows and on the frieze.
In 1910, according to the project of architect Kornienko, a new two-storey building of the
gymnasium for boys was erected. The town council had to borrow funds for its construction from
the town Treasury, the Kharkov land- bank and from the wealthy townspeople. The configuration
of the layout of the gymnasium is "T"-shaped and it has two "wings" – the western (yard) and the
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east ones. The main eastern facade of the building of the gymnasium faces the central square and
the House of Culture. It is a two-storey brick building with plastered walls which was erected on
a high basement. The construction of the main facade represents a picturesque symmetrical
composition, reinforced by an elevated central rizalit. The facade of the building has some
rizalits: a central one, divided by pilasters into five strands and flat lateral ones. The main
entrance, located in the center of the facade, is accentuated by a high attic, cut with vertical
dormer windows in a triangular fronton.
In the stylized Gothic decor, there is the influence of classicism and modernism, especially in
the towers that finish the pilasters, and in a high pyramidal roof with a cut top over a group of the
lobby rooms. The rizalit of the main entrance has a step wide attic with five windows, which
illuminates the school hall on the second floor. The paneled niches are used in the elegant facade
decoration – the window sill ones and in the risalits, fan-shaped tops of the large arched openings,
the edges above the paired narrow windows, triangular figures, dentils and rustication in the
pillars. The western wing of the gymnasium is cut by uniaxial large windows with arched
crosspieces; there are cornices under the windows. The stairway, located at the end of the western
wing, is emphasized by the pilasters. The entrance to the building located on the main facade
leads to a spacious lobby with two rows of pillars dividing the lobby into three parts. The lobby is
planned in two levels with a difference of one and a half meter. There are offices on both sides of
the lobby. On the axis of the main entrance there is a corridor going to the west. The classrooms
are located along the north side of the corridor. On the south side between the eastern and western
wings there is a front three-flight stair, at the end of the west wing there is a two-flight stair.
Molded rosettes, cornices, decorative design of the stage's portal, corbels, ceramic tiles
manufactured by the "Bergenheim Partnership" in Kharkov, stairs with a metal rail fence with
rapports of a strict geometric pattern [2] survived in the interior of the school hall. After the
revolution of 1917, the gymnasium was reorganized into a comprehensive secondary school, and
in 1920 it was given the name of F. Engels. In the second half of the XX century a new school
building was attached to the end of the western wing. At present, Graivoronskaya secondary
school with advanced curriculum in some subjects is in the buildings of the former gymnasium
for boys. The building of the gymnasium for boys represents an original sample of architecture in
the spirit of imitation of Gothic with the use of classic techniques. It is distinguished by a
picturesque three-dimensional composition and style wholeness.
Conclusion
The formation of an identical urban environment takes place over a long period of time,
being the work of many generations. Each century leaves its mark on the town appearance, on the
peculiarities of the buildings styles, fills with new architectural masterpieces, forming the unique
environment of towns and cities. Therefore, one of the primary tasks associated with the
development of urban space is the preservation of historic streets, buildings and structures.
Historic streets are being formed over many years or even centuries. They combine a variety of
architectural styles and schools. The architectural style in one form or another reflect the features
of the social and economic system, characteristic for this era of understanding the functional tasks
of architecture, the prevailing system of ideological and artistic views, the level of development
of construction equipment. The main part of historic and architectural landmarks on the territory
of the historical settlements, preserved up to present days, was built in the period from the 19th
century to the beginning of the 20th century.
In the XVIII century in Russia education was a privilege of the highest nobility, but already
in the first quarter of the 19th century. it became widespread among the gentry, and in the postreform period (after 1861) and among the merchants, lower middle classes, craftsmen. In the
decree of 1803 on the "Provisional regulations of public education" education became a state
task. In 1864 it was issued the "Statutes of Gymnasiums" and the "Regulations on National
Colleges", regulating primary and secondary education. Children of all classes who could pay for
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their education were admitted to these gymnasiums and colleges. In 1869, the first women's
educational institutions, "Higher Women's Courses" with university programs, were established.
The "Statutes on Gymnasiums" and the "Regulations on National Colleges" gave a powerful
impetus to the construction of educational buildings throughout Russia. Gymnasiums were built
not only in provincial towns, but also in small (district) centres. As a rule, gymnasium buildings
in the urban planning acted as architectural accents. Integration of cultural heritage sites into the
modern urban environment allows preserving the "spirit of the place" and will allow to
implement the following principles:
1. The centrality and coherence of the spatial composition of the historic town.
2. The natural evolution of the composition of the layout of the historic town.
3. Stability of functional and spatial relationships.
4. Typological continuity.
Spatial adaptation of architectural landmarks and urban planning and the choice of targeted
use of heritage objects on the territory of historical areas should be determined by monitoring the
state of the historical urban environment and architectural and planning analysis that clarifies the
design situation in relation to the prospects of town development.
The practical importance of studying cultural heritage sites and objects with cultural heritage
is due to the subsequent development of the project documentation for their restoration and
adaptation for modern use, as well as the development of protection areas. Identification of the
specificity and attractiveness of the urban environment will promote the creation of
multifunctional cultural regional centres and maintenance of the genetic (viable) functions of the
historic town (Cherkasova, Sementsov).
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NATIONAL MENTALITY AS A FACTOR
IN THE MORPHOGENESIS OF THE CITY SUBURBS
(ОN THE EXAMPLE OF KRASNOYARSK)
Abstract. Mentality is a relatively stable set of vital installations of the individual or society.
The originality of the mentality of Siberian inhabitants has been determined by a number
of factors (historical, climatic, political). A set of economic and political processes has led to
an uncontrolled growth of the city suburbs at the expense of private zones, including
unauthorised construction. Residential outskirts of Krasnoyarsk have low aesthetic quality,
which is explained by the peculiarities of the mentality of the inhabitants of Siberia. Over time,
the outskirts of the territory become marginalised sections of society. In the dormitory districts
in the periphery of the city boxed-type garages and basements in residential backyards
appear. Growth of the city of Krasnoyarsk has led to margin entered by the main urban fabric.
The structure of these territories has acquired a number of characteristics. Russian society is
currently experiencing a transition from the old social order to the new one. The
administration of the urban development process is not aimed at solving existing problems.
Registration of property rights to illegally constructed buildings will only aggravate the
situation. The solution of many problems of the city does not refer to the professional
competence of an architect, but to a greater extent to the administrative and legal sphere.
Keywords: national mentality, urban outskirts, unauthorised construction, administration.

Introduction
Morphogenesis approach is one of the main research approaches to urban spaces morphology
studying. This approach “intends to record the process of emerging of separate objects and
detached urban structures modifications during the time which is believed to provide an
opportunity to study the open space in two directions: evolutionary and dynamic” (Petunina
T.Yu. Shipitsina O.A., 2015). Morphogenesis includes the study of internal and external
environment factors influencing the city space territories. The aim of this work is to determine
the peculiarities of local Siberian mentality as a factor influencing the city structure and its
suburbs development.
Interconditionality of construction and social processes allows to claim that a city is a form
of spatial organization of society. The dependence of the considered processes often has a
complex, non-linear character. Society is a multilevel system which is characterised as dynamic,
non-linear and open. Society viability depends on its relationships with certain environment both
natural and the one created by human beings.
Mentality is one of the most important social characteristics. Generally, it can be defined as a
relatively sustainable set of life principles of an individual or society. The origin of this term
connects it with such notions as world understanding, the way of thinking, spirit (Kolmakova
E.A., Solomina N.V., 2017). Mentality, to some extent, defines national self-consciousness, and
is a political culture component. “Mentality functional nature consists of fundamental thinking
matrix formation and social activity of a man” (Baglieva A.Z., 2008). One can talk about both
national and local mentality, which follows from the notion determination.
© Batalova N.S., 2019
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The mentality problem can be considered in various aspects: geological, landscape, ethnic,
cultural, political, psychological, etc. Different factors interaction provides the mental evolution
which (similar to the society one) can be represented as progressive periods and alternation of the
bifurcation point. More stable feature with relative inaction are being formed during progressive
periods. Periods of radical public relations that break and change the society development
paradigm become the bifurcation points.
Typical features of local mentality
Nature and geography of the Krasnoyarsk Territory are unique. There are a lot of areas
undeveloped by construction and natural recourses’ abundance (among them cheap building
materials), which enabled the formation of a peculiar feature of mentality such as inclination to
extensive area development. This peculiarity reveals itself at governmental level. Nice houses
are being actively built in the suburban areas with decrepit urban development and non-exploited
constructions in central city districts.
Local mentality is defined by ethnic and national peculiarities. The Krasnoyarsk Territory
population is multinational. The indigenous peoples are represented by the Evenks, the Khakass,
the Nenets, the Yakuts, the Buryats, the Kets and other minor nations. Traditionally, the main
activities of native people was nomadic cattle breeding. Indigenous people compile the smallest
part of regional population.
Siberia was developed by migrants from the central part of Russia. The Krasnoyarsk
Territory was the place where repressed people, political prisoners and criminals had been exiled
since old times. In the 1930s-40s the dekulakization policy caused the elimination of prosperous
peasants. Those processes contributed to appearance of such mental peculiarity as the feeling of
not being an owner. “Feeling not being an owner” notion means assiduous man attitude to his
property, reasonable economy and thrift. It results in low construction culture and insufficient
development of suburbs.
The situation has become more acute since the 1990s when outskirt population considerably
increased as a result of migration processes when the representatives of Eastern republics (former
USSR) came to Siberia. As a rule, migrants buy or rent cheap and tumbledown houses in the
outskirts. Those who have enough money open cafés, small shops and car services. Such
constructions are bright examples of grossly and vulgar ones in architecture. Other group is
represented by temporal migrants attracted by the opportunity to find a job. Their life principles
are directed to survive in alien natural and mental environment and they do not care about
preservation of their temporal place of living.
A considerable number of Germans live in the Krasnoyarsk Territory as a result of the Soviet
repressive policy. Demonstrative dependence on the quality of living conditions and residents’
mentality is illustrated by the fact that despite the repressions, representatives of the German
ethnos were able to preserve the features of their national mentality. i.e. love for order and
thoroughness in household. Such feature was considered to be negative by marginal
representatives of suburbs.
The process of marginal territories formation is inevitable and is a typical feature of modern
cities. In the 20th century such territories in Krasnoyarsk were formed by single-storey wooden
buildings having extremely low technical and aesthetic characteristics.
Currently modern multi-storey buildings consisting of compact flats are being constructed in
the outskirts. High population density in combination with undeveloped infrastructure leads to
marginal underclass’s concentration in such districts.
The process of the modern dormitory districts formation looks like the peripheral building
estate with ordinary panel building appearance. The difference with such building estates
constructed in the1960s-70s is that there were all necessary objects of social infrastructure
located within a walking distance. People were considered to be lucky to have a flat in those
building estates.
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In 1978 the students of architectural department surveyed Krasnoyarsk residents. There was
a question among others: “Where would you like to live: in a cottage or in a block of flats?
“Almost all respondents rejected the idea of living in a cottage as they were tired to live in a
house without facilities. This means that in the middle of the 20th century there was no such type
of a building as a cottage in provincial Russian cities.
National mentality is interconnected with legal consciousness. Undeveloped legal
consciousness is characterised by negative attitude to law, tendency to break it, confidence of
impunity. During the Soviet period it was manifested in spontaneous construction of cellars in
residential yards of building estates. Illegal construction of low-rise buildings had been occurring
since the 1990s.
Undeveloped legal consciousness can be expressed in deviant behaviour as well. One of its
manifestations is appearance of rubbish piles in the city outskirts. They are getting so large that
can be rated as autonomous territorial formation.
Solving many city problems to a certain extent refers not to professional competence of an
architect, but to administrative and legal sphere (Gontar N.V., 2017). There are both regulatory
acts imperfection and insufficient monitoring of their fulfillment by executive authorities in the
sphere of architecture and urban development. This problem becomes the most urgent in terms of
low-rise building estate formation in the city suburbs.
Acts 48, 49 and 50.1 of “The Russian Federation City Planning Code” No. 190-FZ dated
December 29, 2004, stipulate the development and expertise of project papers corresponding the
technical regulations requirements.
The development of architectural and planning tasks for buildings up to 3 storeys can be
specified only by a client order. Architectural and building supervision is not performed in the
process of low-rise structures building. Only the most important architectural and planning
decisions are considered by the urban development council. The adopted by the council decisions
have the role of recommendations.
This situation occurred due to the absence of exact criteria of architectural correspondence to
modern requirements in law regulations. That is why suburbs area development does not
correspond to modern aesthetic and, due to the absence of proper supervision, technical
requirements (Fig.1).

Figure 1. Buildings that do not meet regulatory requirements

The architecture of low-rise residential houses is inhomogeneous in style (Fig.2). While
constructing a new building, the opinion of citizens living nearby is not taken into account.
Perhaps, the architectural decision agreement with residents would allow to create harmonic
environment of a separate territorial formation.
This situation is eased by the simplified way of rights registration for unauthorised buildings
construction. The Federal Law No. 93-FZ “About introduction of changes to some Russian

Urban Form and Social Context: from Traditions to Newest Demands. 2018

71

FRINGE BELTS, DEVELOPMENT WITHIN THE NEWEST DEMANDS

Federation law regulations to the question of citizen’s right to have simplified registration of
detached objects of real estate” dated June 30, 2006, stipulates ownership recognition for
unauthorised buildings construction. It is enough to provide a document certifying the ownership
of a land lot and its cadastral passport. The right to unauthorised buildings construction and
ownership of a land lot, which does not belong to a person can be recognised by the court
provided that this land lot would be given to this person for constructed building in established
order.
The construction of buildings too close to surrounding houses at development sites free from
buildings has been happening quite often since the 1990s. As a result, the outskirts development
has become more inhomogeneous. In some cases the City Planning Code was formally observed.
In fact, sanitary conditions of buildings were deteriorated and infrastructure suffered. It would
complicate reconstructive activities and make it impossible to make many architectural and
planning decisions specified by the main plan of the city development in perspective.
Low financial literacy in addition to undeveloped legal conscience is the typical feature of
national mentality. This feature was formed in the Soviet period when the majority of citizens
were not house owners. The mentality of social community representatives was formed in
conditions of economic stability based on centralised planning and means of production
distribution. Due to the absence of high incomes, citizens lacked economic knowledge and
economic activity skills. Incorrect evaluation of financial possibilities led to the appearance of a
great number of unfinished buildings during the period from the 1990s up to 2010. Both low-rise
buildings in the city outskirts constructed by individuals and blocks of flats are referred to them.

Figure 2. Examples of cottages (Novomlinskaya street)
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The Krasnoyarsk tube, which was decided to be constructed without taking into account
economic situation, is quite a bright example.
The number of redundant buildings in the outskirts was widened due to unfinished structures,
the construction of which began in the Soviet period. Large industrial enterprises were evacuated
to Krasnoyarsk during World War II. After the War Krasnoyarsk became a great industrial centre.
The USSR defensive organisations, research and educational institutions were located in the
suburbs and it could be explained by their proximity to natural wood areas.
Many industrial enterprises and research centres stopped their work in the 1990s. As a result,
the number of redundant buildings was replenished due to the structures belonging to them.
Abandoned and unfinished buildings were among them (Batalova, 2014).
Mentality defines professional thinking and administrative government peculiarities. The
characteristic feature of local mentality is absence of leadership qualities and inactivity in
making strategically important decisions both in social sphere and in the sphere of urban
development and architecture. Historically there was a situation when provincial architects’
activity was strictly regulated. Architectural styles formation and new tendencies appearance
were lagging behind in comparison with Russian central regions. In the Soviet period, large
architectural objects design and solution of significant urban development tasks were performed
centrally by leading capital institutes. Consequently, compilation thinking of an architect was
created.
As it was outlined, the content of the definition “mentality” is historically mobile. Important
moments are the points of bifurcation, e.g. turning historical points identifying new tendencies of
basic ideological society development.
Morphogenesis stages of Krasnoyarsk city outskirts
Figure 3 presents the process of formation and modification of urban structure elements in
suburban areas depending on historical process (Fig.3). It shows the stages of morphogenesis of
Krasnoyarsk city outskirts during the period of100 years.

Figure 3. Morphogenesis stages of Krasnoyarsk city outskirts
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The period of the 1917-30s is characterised by the destruction of old economic relations and
formation of a new type of consciousness. At that time, the notion “outskirts” characterised not
qualitative but geometrical features of urban space. There were no distinct boundaries between
the central part of the city and outskirts because wooden buildings without facilities compiled a
considerable part of the city centre development. Then some large residential and administrative
objects were designed and constructed in historical city centre.
As noted above, large strategic significant enterprises were evacuated to Krasnoyarsk from
central part of Russia during World War II (1941-1945). Heavy industry development was
accompanying by building working residential areas and utility warehouses zones formation in
the suburbs.
The 1950s were marked by great scope of residential houses construction. Central city
ensembles were built. There was a sharp contrast between the central and peripheral architectural
environments.
The 1960s are characterised by ordinary panel building construction. Suburban microdistricts
were intended to solve the social problem of providing families with separate well-furnished flats.
The structure of suburban areas was gaining heterogeneity at that period.
Residents’ mentality formed in conditions of low living standards and having subsidiary
farms, which enabled formation of suburban areas. Such land lots were bought not for recreation,
but with the aim to have cheap healthy food. As a result, numerous basements were built without
authority permission along roads, natural hills and in the valleys.
Citizens got permission to build dovecots for carrier pigeons selection and breeding in the
Soviet period. This situation was used to organize a basement under the building. There were
dovecots in every yard in dormitory districts (Fig. 4).
Vast territories along railways and transmission lines were built up with box garages with
basements. Meanwhile only some garage owners had cars (Fig. 5).
Krasnoyarsk growth as a large industrial centre enabled the expansion of industrial and
communal warehouse areas. Consequently, the urban structure of outskirts was getting
complicated and obtained its heterogeneity.
In Russia, the 1990s are characterised by radical destruction of political, economic and
ideological society bases. Many people with their mentality formed during some generations’ life
were not ready to new social and economic relations. There happened sharp negation of former
values. Democracy was considered to be permissive.

Figure 4. Cellars and a dovecote. (2nd Khabarovskaya Street)
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Figure 5. Garage arrays (Svobodny Prospekt)

Many industrial enterprises and state institutions stopped working at that period. The number
of redundant buildings extremely increased (Fig.6). Sites were sold to private persons. The
majority of citizens were aimed at gaining profit and enrichment. Krasnoyarsk unique natural
landscape was destroyed. Multi-storey housing estate deprived of any services and transport
linking to the city centre was built in the places of cut down suburban forests. Public gardens
were destroyed and commercial buildings were constructed instead.

Figure 6. Redundant architectural structures (Svobodny Prospekt)

Areas with cottage estate of extremely low aesthetic quality started to appear. Microdistricts
allocated for future kindergartens were developed with blocks of flats located too close to each
other. City boundaries expanded because of population growth, which had gradually resulted in
including garden plots into the structure of building development.
City outskirts morphology became more complicated. Building development structure was
too non-uniform and mosaic.
Conclusion
Comparing morphogenesis processes of suburban areas in Russian and foreign practice one
can find out similar and specific features which analyses is not included in the tasks of this
research. The presence of some general regularity acts of urban processes allows using foreign
countries experience in solving discussed problems and that was outlined several times in
publications (Kukina, 2013).
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Any management activity of the society life is impossible if it does not correspond to the
models of human thinking and social activity that is their mentality. The formation of the
mentality of modern man in Russian conditions should be based on harmonic combination of
freedom and choice of lifestyle and living environment with understanding their own
responsibility and necessity to follow legal regulations.
The formation of the new consciousness type should be started with the creation of the
regulation bases to monitor urban development process according to modern reality and
perspectives of society development.
To produce urban building design in the suburban areas is more difficult than in the city core
environment. Design solutions fulfilled in the outskirts can determine future model of city
development.
Multisided analysis of landscape, functional, social and mental characteristics of a separate
area must be taken into account in building decisions. Such area boundaries are determined by the
characteristics mentioned above.
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URBAN FRINGE BELTS AND SUBURBAN AREAS:
SIMILARITIES AND DIFFERENCES
Abstract: The paper analyzes the developed approaches to the definition of a suburban area
in the Russian urban planning theory and practice and the concept of urban fringe belts that
was investigated in detail in the English-speaking world. Similarities and differences of these
concepts, the internal structure of their land use and their role in urban development are
emphasized.
Keywords: urban fringe belts, suburban areas, urban morphology, land use

Introduction
Areas around the cities have always played a significant role throughout their history. The
adaptation of city peripheries to various economic and domestic needs occurred at the early
stages of the emergence of different cities. In each cultural context, distinctive concepts and
definitions were used to designate the edge of cities and suburban areas. Generally, the
developments of suburbs were unplanned with a lack of perspective view of the further city
development. Subsequently, urban fabric “leapfrogged” these areas, which were characterized by
distinctive road network, variety of land-use units and large areas of green spaces. Thus,
peripheral territories were embedded in the city boundaries preserving their functional
characteristics and structure. In the theory of urban morphology such areas are defined as an
urban fringe belts, which are a specific part of the internal structure of the city.
At the present time, the concept of urban fringe belts has not been recognized in urban
planning practice. Nevertheless, the existing suburban areas are in the focus of urban planning
and design practice and continue to play a special role in the city life. A comprehensive land use
plans of suburb areas are developed as part of strategic spatial planning and regional
development, especially in Russian urban planning theory and practice.
Methodology
The study was conducted on the example of the Russian theory and practice of urban
planning. The domestic planning standards and rules (1932, 1933, 1940, 1945, 1998, 2001) and
theoretical works of researchers of the suburban areas of the 20th -21st centuries were studied.
The fundamental investigations of M.R.G Conzen, J.W.R Whitehand and M. Barke surved as
the basis for the study of the urban fringe belts.
Measurement and analysis
The development of new research approaches in order to improve and develop suburban
areas was considered necessary in 1920s. It was found out that metropolises may influence their
suburban areas in the aftermath of urbanization and enlargement of cities’ footprint. The matter
of squatter and unstructured settlements in suburbs caused the necessity to find new planning
concept, as these areas needed to be developed not only systematically but holistically as well.
Thus, the development planning of the suburban areas was considered crucial in the city planning
since the beginning of the 20th century. New city planning regulations appeared alongside, where
the matter of suburban planning was important as well.
© Logunova E.1, 2019

Urban Form and Social Context: from Traditions to Newest Demands. 2018

77

FRINGE BELTS, DEVELOPMENT WITHIN THE NEWEST DEMANDS

The first state law regarding urban planning was established by All-Russian Central
Executive Committee and Council of People's Commissars of the Russian Soviet Federative
Socialist Republic (RSFSR) dated August 1st, 1932 “Concerning improvement of the RSFSR
communities”. Furthermore, that was the first official paper where the demand of suburban
designing was considered. The definition of the suburban areas also was specified: protective
green zones and rural areas around the community, which are meant to provide dwellers with
food resources.
The site plan of Moscow, approved by the Council of People’s Commissars of the USSR and
Central Committee of the All-Union Communist Party of the Bolsheviks on July 10th, 1935, was
the first site plan that corresponded to all the regulations and statutes. The project provided for
the development of the green belt around the city.
In the middle of the 20th century, during the postwar period, the concept of suburban area
planning also underwent changes. The temporary guide was made by Committee for Architecture
of the USSR Cabinet dated May 26th, 1945 “Concerning scope and content of project and
planning works on reconstructing cities and city-like communities”. The paper documented the
change of the suburban area concept; earlier it was understood as a rural area that pertains to a
certain part of the city. The temporary “Guide for planning projects and city building” was a part
of the official paper established by the Council of People’s Commissars of the RSFSR dated
August 9th, 1945 “Concerning planning projects of cities and villages of the RSFSR” that was
approved on May 21st, 1956 by the USSR State Committee for Construction. The inadequacy of
the proposed regulations was revealed when applied. It turned out that having functional
information about the area was not enough for suburbs’ planning and regulation. The
requirements for using the area were not taken into account while placing specified objects and
dimensioning suburbs themselves.
The development of project standards for suburban areas took place in 1950s-1960s. The key
message in the new concept was that suburban areas were places where the interests of the city
and suburbs themselves interlaced. That was the reason to consider suburbs not as a rural area
only. Thus, during that period there appeared a new definition of a suburban area, i.e. surrounding
city area that is used for meeting multiple requirements of urban citizenry, and household.
The goal while planning suburban areas now was “to replace disorderly used suburban areas
by systematic and interrelated ones in accordance with economic objectives and design ideas.
Suburban planning involves placing basic constituents in the right order, their interrelation, and
developing of communities” (Conzen, 2012). The adequate management of the suburbs was the
key to their right functioning.
Therefore, the conceptualization of the suburban areas was based on the necessity to create
essential comforts for living and to develop the given city.
The question of the method for determining the boundaries of suburban territory became
quite problematic. Various indicators were proposed for determining the boundaries of the
suburban zone: the size of the settlement zone for the suburban population employed at the
enterprises of the main city; the time required for their commuting; the remoteness of mass
recreation facilities for the urban population in the suburbs. As practice showed, these indicators
were not stable. They could not be standardized and are individual for each locality.
According to the subsequently approved rules and norms for city planning and construction,
the boundaries of the suburban area are established depending on the size of the city, local
conditions, the development of transport links, the actual and anticipated placement of places for
mass recreation. The proposal that the boundaries of the suburbs should coincide with the
administrative boundaries of the districts became essential in addressing this issue for domestic
practice. Consequently, the degree of distribution of a large city functional impact on the adjacent
territory was not taken into account.
Greater attention was paid to defining internal boundaries of a suburban zone. Internal
boundary meant the existing border of urban development (residential, industrial, warehouse) and
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reserve areas intended for urban construction under the design plan. It included the territories on
the border of urban and suburban development that were perceived as the most complex ones in
organization and design. Special attention is paid to the direct contact belt-like zone between a
city and a suburban area. This zone, according to research, is subject to particularly frequent and
dramatic changes.
The idea of a conditional division of the city and the suburban area, which form a single
whole – a new form of development of a major city, was one of the important conclusions in the
process of development of the suburban area concept in the middle of the 20th century.
Nevertheless, the suburban zone was not a stage in the development of the city and not a reserve
for its growth, but “organically expedient and relatively stable state of the territory if proper
planning is in order” (Khauke, 1960). There are few reasons to consider suburbs as a reserve area,
which the city can occupy if it lacks space for development.
At the turn of the 20th and 21st centuries, the lack of a concept for the development of
suburban areas, the unorganized use of land to accommodate various functional areas, the
expansion of the territory of suburban settlements have complicated its planning.
In 1998, the Town Planning Code of the Russian Federation was approved. Chapter 9 was
devoted to the regulation of the use of the territories of suburban areas in the implementation of
urban development and contained a number of important provisions. The establishment of the
boundaries of suburban areas was carried out on the basis of town planning documentation in
accordance with this Code and the land legislation of the Russian Federation.
The concept of “suburban area” was fixed in the Land Code of the Russian Federation,
adopted in 2001, after the repeal of the City Planning Code.
According to the Chapter 86 of this document, “suburban areas … may include land outside
the boundaries of urban settlements, which make up a single social, natural and economic
territory with the city and are not part of the land of other settlements” (The Land Code…, 2001).
Suburban areas include the territory of agricultural production, recreation areas for the population
and reserve land for the development of the city.
In 2015, Chapter 86 lost its relevance. Thus, the sphere of legislation has gone beyond the
notion of a “suburban area”.
At the beginning of the 21st century, the concept of a suburban zone stops circulating in
theory and practice of urban planning. The territories adjoining a city are not regulated during the
design stage and develop in accordance with their own laws. Since there is no interest in the
concept of urban fringe belts in the domestic theory and practice of urban planning, it may
adversely affect the further development of cities and lead to the emergence of concentric
territories with specific types of land use in their structure.
The concept of urban fringe belts
The concept of urban fringe belts proves the stages and processes of forming the existing
plan for former peripheral territories. The urban fringe belt is the territory formerly located on the
edge of the city, but in the period of its development and increase in area it entered into its
structure and retained its original characteristics (Khauke, 1951).
Urban fringe belt is characterized by peripheral land use: warehousing, production and
transportation facilities, cemeteries, green spaces, educational institutions and health care
institutions, as well as low-rise buildings.
A specific feature of the urban fringe belts is their chaotic and unplanned development, a
complicated street-road network, a large number of open spaces and a low density of construction [4].
From the end of the 18th to the middle of the 20th century, in the process of urban growth,
urban development “leapfrogged” urban fringe belts, which later clearly appears in the city plan
for many centuries.
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Conclusion
The results of the study and the revealed common features and differences between urban
fringe belts and suburban areas and the example of the Russian theory and practice of urban
planning are given in Table 1.
Table 1
Suburban areas

Urban fringe belts

an object of planning

arise spontaneously

has a number of independent functional land uses

a functional composition of land use depends on the
needs of the city

the boundary is established in
the planning process

the borders are unplanned

develop during economic boom

occur during economic slump

a suburban area and a fringe belt are specific territories that are not considered as reserve areas for city development
unplanned parts of outer fringe belts are able to arise spontaneously
in a suburban area, contrary to the plans for its development

Theoretical studies and domestic practice of urban planning do not exclude the possibility of
the existence of spontaneously developed, unplanned areas within a suburban zone that at the
same time structure and separate city’s development and natural environment in this transitional
territory. The researchers emphasize the complexity and significance of the territory on the border
between a city and its suburbs.
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ACTIVE BORDERS, POLYCENTRIC CITIES,
MISCELLANEOUS MAKERS
Abstract: This article presents the results of research conducted on selected emerging
polycentric spatial structuring processes, in Rio de Janeiro, Brazil, based on changes of land
use and users observed on the border zones of selected centralities. Borders have been
conventionally regarded passive frontiers between different areas, or, as ‘urban frames’ to a
main attraction that defined a centrality. The research revealed different urban roles that
inner border zones performed, when and where informal urban change processes were
accepted. From the inherited notion of fringe belt, the study focuses on how inner borders
have multiplied and were reinvented to serve the purposes of city-making and support the
livelihood of a variety of miscellaneous makers. A brief revision of the concepts of urban
fringe belts, evolutionary perspective, multicultural space in contemporary cities and moving
relational spaces are presented. The methodological procedure adopted addresses the issue of
cumulative temporal aggregation of uses, users and meanings, changing urban form
bordering contemporary urban interventions. The active border idea was associated with
singular attributes in one or more qualitative dimensions, visually perceived but not
necessarily spatial, surrounding a given centrality, that aggregated cumulative multiple
individual initiatives with collective repercussions. It usually contained routes of access which
margins have also benefitted from the same attractiveness. This paper argues that permission
to new usages was the major asset. Active permissive borders can help to enhance the
attractiveness of the centrality it surrounds and, in some cases, overlap with neighbour
boroughs borders, strengthening connections between different centralities and defining new
networks.
Keywords: active borders, polycentric cities, urban morphology, multiple morphogenetic
processes.

Introduction
"If boundaries are in focus at all, they are always flexible and in motion”,
Martina Löw, 2016
Based on the inherited concept of fringe belt, as developed by Conzen, relating borders to
different time periods, this study focuses on how borders were reinvented.
A brief revision of the concept is presented. It starts with the evolutive perspective adopted
by Conzen, and the three categories he identifies, the inner, the middle and the outer belts,
considering different time periods and length of duration. They signalised a process of change
going on. The accelerating rhythm that distinguishes recent urban evolution, under pressure of
larger scales of economic interest, shaping new large scaled spaces, has generated different
spatial patterns, new borders and new road networks, often disconnected to older urban fabric.
Polycentric cities, with polycentric social groups and their inherited practices of land use, with
some genetic capital to lend them both character, are forced to adapt.
This paper deals with those ‘adaptations’. It explores the question how multiple processes of
appropriation of those new borders, regular and informal, respond to different purposes and
© Carvalho Thereza, 2019
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forces of attraction and repulsion. Fieldwork was conducted in 2016 and 2017, with assistance of
postgraduate student Wandilson Almeida and undergraduate student Thiago Amorim. In order to
attain it also aims to contribute to the discussion on how those new and old forms of
appropriation occur in the small scaled borders of everyday routes and public spaces. Fran
Tonkiss’ perspective on informal and deregulated processes of urban change in city-making is
examined in the light of both Doreen Massey and Martina Low definitions of space – as moving
relational spaces (Massey, 2006) and space as atmosphere (Löw, 2016).
Context
Accelerated large scale urban transformation process observed in Rio de Janeiro, Brazil, has
motivated this work. It was designed to serve larger economic scales of business with a
corresponding larger scale of urban and land use change. It denies or reduces connections with
older urban fabric, otherwise contiguous. It is also indifferent to older border zones. Their
designers and decision makers are not interested in the past, they conceived a differently ordered
future and whoever threatens this perspective will be treated as a menace.
The social, economic, cultural value of the organic is often denied, associated with
‘spontaneous' informality, and thus, transgressions to be banned with no permission to change.
Urban vitality sometimes survives in the older border, organically configured and active, that
managed to escape market intervention.
This paper argues that in fringe belts, as space of transition, permission is one major
attractive key factor for its occupation. It also proposes that, in those circumstances, active
boundaries are major assets for urban vitality renewal. Existing concentrated wealth as well as
concentrated inequalities will affect, though, their shapes, forms and contents.
Unlike established and regulated urban fabrics, the permissive nature of the fringe belt offers
possible uses and occupation that are considered informal, which, in some cases, acquire an
individuality that attracts, aggregates and stimulates the rapid consolidation of new urban fabrics.
It also applies to the starting process of appropriation of new inner borders (or boundaries)
recently introduced in the urban fabric that separate one large scale urban project from the preexisting city – as in the downtown port area in Rio.
Although the infrastructure of those sites is still precarious, it is in most cases produced and
installed ‘informally’, that is without the involvement of the public sector. The prevailing features
are self-provision of housing and urban services, with an emerging centrality, vital for the new
inhabitants, all together providing the basic conditions of spatial appropriation and livelihood for
their miscellaneous makers. They result from the accumulation of spatial appropriations that,
once aggregated, tend to consolidate, acquiring identity and value, for the makers and, in some
cases, recognition from other social groups. New central areas have thus emerged, with various
degrees of vitality, connected to pre-existing ones and a new fringe belt is formed further away,
open to other possibilities of accumulation of individual appropriation with collective impacts.
Self-regulation is negotiated as a local social agreement in the subsequent stages of consolidation.
This paper argues that boundaries turned active through the process described above, reduce
social and economic inequalities and to acknowledge and support them in that role would be a
matter of spatial justice.
Relevant literature
Jeremy Whitehand, in “Urban Morphology, Architectural Typology and cities in transition”
(2001), indicated three trends in the Conzenian School of Urban Morphology. The first one,
micro morphology, deals with spatial relationships between physical changes to ordinary
housing, how the building of a house extension influences similar doings in the immediate
neighbourhood. It relates the scale of those changes to the size of the plot and density of the
housing development, and all those “changes are clustered over time and space according to
various studies of spatial diffusion”. Some studies associate the creation of fringe belts to slumps
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in housebuilding and decrease in land value, defining the boundaries between different
morphological regions. The second trend identified by Whitehand focuses on the relationship
between morphological periods and typological processes. It highlights and explores the genetic
approach in Conzen’s evolutionary perspective.
Last but not least, the third trend studies the links between decision-taking and urban form
and addresses how numerous separate decisions combine to create “regularities” or emerging
spatial patterns in the urban fabric. Whitehand emphasizes that in Conzen’s original work the
people who created the townscape were rarely ever mentioned. He focused on the process and not
the ‘makers’.
Fran Tonkiss’ (2013) approach to “City by design: the social life of urban form” illustrates
the third trend pointed out by Whitehand. The author defines contemporary design “as a matter
not only of iconic architecture, flagship projects or ambitious masterplans, but also of formal and
informal practices that shape urban environments, produce and address urban problems, organize
people as well as organize space” (p.1). She denounces how current processes of urbanization and
practices of city-making “tend too often to intensify environmental problems and compound
social and economic inequalities” (p.2). Defining urban form in a multidimensional way, where
“material structures and physical spaces” interact with social, economic, legal and political modes
of organization, she relies on the assumption that space is equally relational and moving, almost
fluid as in Martina Löw’s perspective where space is regarded as “atmosphere constituted by the
subjective experience of material things”. Also Doreen Massey (2006, p.29) proposes to
acknowledge space as product of inter-relationships, to understand space as the sphere of
possibilities of plural contemporary narratives (ours) where multiple historical perspectives
coexist and to acknowledge space as unfinished, always in construction. As she emphasizes the
living character of space and the moving attribute of emerging spatial patterns, she highlights
the social and economic practices that turn fringe belts into active boundaries and, in some
cases, into linear centralities.
The observed gap
What motivates, and who makes, under what conditions, fringe belts into active borders and,
in some circumstances, into linear centralities? What forces are at play?
Tonkiss points out that the informality of the urban processes should not be seen “simply as
an index of abandonment or disempowerment; not only because informal practices are a
productive sphere of operations for the urban poor, but because elective informality is frequently
an index of power and privilege for urban economic elites”. Presenting the subject of
informality in this widened perspective Tonkiss reveals the close relationship between
deregulatory processes, applied by the elites, when it suits them, and the informal practices
of the poor, as their only ‘option’ of no choice.
This paper understands that active fringe borders are not planned. Most times they are
informally produced as result of multiple separate decisions made by different persons, often
unknown to each other. Conzen highlighted that the evolutionary perspective cannot address only
the outward expansion and neglect the rich variety of phenomena that happens inside.
Polycentric space structures, produced by aggregation of informally created local centralities
that emerged and consolidated gradually, under different circumstances, are essential to
livelihood. They generate their own multiple shifting active boundaries in the place of fringe
belts often condemned as deviant transgressions to the established order.
How the paper proposes to contribute to the observed gap
The relative inertia of the physical structures that characterise a city is constantly overcome
by the speed of change that distinguishes contemporary urban areas and society. Innovations
occur more quickly, with greater intensity and impact in the city and these impacts have spatial
consequences. They sometimes attract aggregate, sometimes expand and sometimes retract in
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different rhythms of change, at different periods of time and with equally different shapes and
urban forms.
This paper examines the boundaries turned active subsequent to multiple initiatives of
appropriation, in different physical scales, accumulating in the same space and consolidated over
different periods, undertaken by a variety of individual and collective decision makers.
The relations between urban form and decision making – focusing on the way in which many
initiatives taken at different times but in the same space – combine to create recurring spatial
patterns in the urban fabric. This consideration appears in the original formulations of the English
School of morphology, particularly in the formation known as the fringe belt. Conzen
understands the fringe belt as a ‘frame’ that spatially marks out one morphological region from
another. As such, it connects the identities of different historical zones of the city through the
visible separation of different morphological periods.
This research identified the fringe belt as a space of transition in which permission is the
highly attractive key factor that attracts socio economic uses, reducing segregation. The ring of
satellite-towns around the master-planned city of Brasilia illustrate the point.
Unlike established and regulated urban fabrics, the permissive nature of the fringe belt
offered possible uses and occupation, considered informal. Its singularity gradually attracted,
aggregates and stimulated the rapid consolidation of new urban fabrics. This applies not just to
‘favelas’ turned into boroughs but also to the significant transformations of state sponsored social
housing developments constructed on the edges of the city. Devoid of almost everything, initially
mono-functional, some of those housing estates have been transformed and absorbed by the city
as neighbourhoods with their own central areas based on the accumulation of individual changes
in space and time.
The study draws on Martina Löw’s approach to the subject to address multiple aspects of the
active border concept. She highlights one special attribute which is that “boundaries are a special
space case of space constitution in as much as they cannot be understood solely in terms of the
arrangement of social goods ... they always involve the constitution of two spaces and several
places….” (p.xviii). Those various places have, in some circumstances, acquired important social,
economic, and cultural meanings, strengthening identities otherwise invisible.
Hypothesis, objectives and methodological procedure
The hypothesis is that shifting active boundaries are associated with multiple individual
initiatives of space appropriation, city-making in different physical scales, accumulated in the
same space and consolidated over different periods of time, with collective social, economic,
cultural and spatial consequences.
Methodology: genetic dimensions and process of change in the borders of public spaces
“... space as a simultaneity of stories so far.” (Doreen Massey, 2009, p. 33)
This paper understands that Conzenian evolutionary approach supports the ‘genetic’
metaphor and the methodological assumptions built into the analytical procedure adopted. It
emerges from studies done in Rio de Janeiro, of urban re-configuration of large-scale low-income
housing projects and of squatter settlements, from 1970’s to 1990’s. Later and gradually, it
developed into a research project geared to identify visually perceived interrelationships between
public space and the public, applied to pre-existing urban fabrics subject to the impacts of large
scale contemporary urban projects for multiple purposes. Successive fieldworks carried out
during the last ten years (2007, 2009, 2010, 2011, 2012, 2013, 2014), focused on the visible
traces of individual cumulative space appropriations. The analytical results showed how the
forces of – attraction triggered by some visually perceived singularity, and forces of aggregation
triggered by envisaged space fruition – are interwoven. In the cases studied, they have built urban
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fabrics attracting other ‘space producers’ and enhanced consolidation and positive identity
building stages. Apparently, the visually perceived spatial or non-spatial attractive singularities,
in different dimensions, triggered the improvements identified in the studied urban fabrics. Those
forces of configuration, and attributes in various qualitative dimensions, defined forms and
functions of street level stores that bordered the squares and streets. Together, at the same time
and space, and in sequence, the ripple effects of those perceived singularities showed signs of
consolidation with prospects of permanence, and of building identity and appreciation of
belonging. They have also helped defining different levels of centralities and enhanced vitality.
Other public agents and the public sector have encouraged, permitted, condoned or rejected those
ripple effects, according to different prevalent cultural models.
Encouraged or rejected the urban changes and changing forces reaffirm the affinity of the
concept of vitality with the public space as sphere of multiple possibilities, of plurality, where
distinct trajectories coexist in permanent interrelation.
Therefore, this paper understands that the active borders are neither a repository of different
inherited identities, already incorporated and legitimised by the dominant narrative, nor a
palimpsest of ordered layers. It is rather the building site of old and new belongings, on the
making.
The perception of these multiple perspectives materialised in distinct spatial practices, in
different times, based on different but interrelated dimensions, and scales, favours the recognition
of distinct configurational processes. These multiple processes correspond to different views
about beauty, pleasure and enjoyment that public spaces of various natures, with distinct
qualities, under certain conditions, can offer.
The case study
The field work was carried out by my Master student, and supervisee, Wandilson G. Almeida
Jr. The segment of the port area of Rio de Janeiro, analysed herewith, called Porto Maravilha, is
undergoing an intense process of transformation currently the focus of attention, intentions and
intervention by the Civic Authorities and the private sector. They are in different phases of
development, some building sites contain pre-existing elements from different periods, with
distinct uses and forms of occupation, a mix of contemporary and those remaining from other
periods – forms and functions which coexist in the present1.
The focus on the genetic capital of individual public spaces – and on the networks of
relationships and connection established between them – seeks to identify traces and reflections
of the constitutive spatial characteristics and their effects on vitality, use and the forms of
occupation in an urban fabric produced by different agents at different periods.
The analytical perspective adopted considers the powers of attraction, aggregation and
consolidation of urban and architectural interventions in the space. These interventions occur on
different scales. The accumulation of individual spatial appropriations on a micro-scale often
has collective aggregative repercussions, ‘ripple effects’, with a tendency towards consolidation
on both the form of urban configuration known as organic and on the form of planned property
developments2. Acting together, they tend to attract and aggregate an accumulation of multiple
uses and complementary activities associated with urban vitality in the time and spaces involved,
as sources of activity that stimulate growth and reinforce the urban fabric. Consolidation of these
1

The territory, particularly the space we inhabit, is the plane of confluence of natural and social processes of
coexistence and configuration of the surroundings one lives in. Under certain conditions these processes appear as
links in the same chain, through the convergence of discourse, events and powers that cannot be reduced to each
other, but perceived as forming a network of multiple meanings. When those conditions coexist and persist, city,
landscape and society come together to weave affective relationships, acquiring common meanings and tending to be
consolidated with prestige and enhanced identity.
2
In my pos-doctoral research (2008-9) I developed a ‘zooming in’ approach to study urban transformations in
Lisbon along a six hundred years old street, axis. I found support on bacon (1968), Whitehand about Conzen’ microscale urban morphology, (2001), on Caniggia (1976).
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forms of occupation reinforces and enhances the attractiveness of those exceptional attributes or
spaces, expanding their area of influence. The consolidation is gradual and cumulative and tends
towards enhancement of the group and a strengthening of its identity. Under certain conditions a
tendency towards perpetuation can often be seen; the generation of attraction leads to new
investments which will in turn reinforce the individual features and their power of attraction, and
so on, successively in different timescales expressed in the architectural and urban form.
Throughout the 20th century the central area undergoes a series of highly visible large-scale
urban interventions. Major road infrastructure works are outlined in successive urban plans:
Agache, Doxiadis, Pub-Rio and the 1992 Plano Diretor planning regulations. The regeneration
project, 'Porto Maravilha’ (2009), is currently in the construction phase.
Its 2015 version dismantles the elevated section of the Perimetral ring-road, but maintains the
capacity of the road network by expanding the construction of roads and tunnels and installing a
tram system. A new structure of land ownership and subdivisions along some stretches has been
generated and allows considerable expansion of building patterns.
This expansion, however, does not seem to consider the criteria that have marked the
configuration of the original fabric – streets for people, walkable roots in the shade, edged by
buildings with balconies that allow users to look at the visual and functional diversity of the flow
of people and trade of various different origins. This period of transition, when several large-scale
interventions are taking place simultaneously at different points in the region, is a good time to
focus the work on axes and routes. The process under way still allows identification of the
configurations and uses of earlier urban fabrics and consideration of how these relate to the
alterations resulting from the various projects in progress.

Figure 1. Location map of axes and public spaces analysed
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Figure 2. Part of the map of the city of Rio de Janeiro in 1914, after major urban interventions by Mayor
Pereira Passos, such as the Quayside and Avenida Rio Branco. Source: Biblioteca Nacional

A section of the Port Area in Rio de Janeiro
Definition of the area of study is focused on the public space, the borders shaped by multiple
uses of neighbouring streets and the connection routes to other complementary public spaces. The
choice of public spaces, with the multiple uses they attract and their interconnection network,
took place through a series of preparatory recognition visits coinciding with the initial studies
about the urban history of Rio de Janeiro's port region.
Two perpendicular axes were defined, the first named the Sacadura Cabral, running from Praça
Mauá to Praça da Harmonia. The second is the Camerinos axis, which connects the quayside with Av.
Presidente Vargas. These axes meet at the Praça do Jornal do Comércio, whose origins are the
Valongo Quay and later the Imperatriz Quay. Definition of the axes and spaces for analysis enabled
the establishment of three scales of work: 1:10,000, 1 : 5,000 and 1:1,000.
The 1:10,000 scale allows the observer to contextualise the axes within the fabric of the city.
The 1:5,000 scale covers the demarcation of axis extremities and allows the observer to
interrelate the spaces identified on the routes. Finally, the 1 : 1,000 scale breaks down the axes
into small segments and offers a closer view for richer identification of the multiple uses
provided by the public spaces. Definition of the axes, the categories of analysis and the scales of
reading, together with the study of the urban records, provided the basis to explore the hypotheses
of configurational forces at play in shaping the public spaces presented in the table below.
The photo illustrates a particular morphological configuration where Avenida Rio Branco
meets Rua do Acre and Avenida Venezuela meets Rua Sacadura Cabral. In both cases the spatial
convergence of streets originated in the earlier occupation of the region and the new grid
conceived in the early 20th century. The architectural typology displays three different time
frames, with the traditional occupation of houses on the edges of Morro da Conceição on one side
of Rua Sacadura Cabral, the two-storey 19th century trade houses and the 50’s and 60’s buildings
on the southern side of Praça Mauá.
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SACADURA
CABRAL
AXIS: MAUÁ
–
HARMONIA

CAMERINOS
AXIS :
QUAYSIDE –
AV
PRESIDENTE
VARGAS

CONFIGURATION RATIONALE

HYOPOTHESES OF
CONFIGURATION FORCES

SACADURA
Route between the sea and the hill,
CABRAL AXIS connecting the three beaches of the
region (16th and 17th centuries)

The three beaches formed the city’s
secondary bays, facilitating port
activity

PRAÇA MAUÁ Port activity develops on the old
Prainha (17th century)

Part of the city’s secondary bays,
facilitating port activity

PEDRA DO
SAL

Rocky seaside outcrop separating
Prainha from Valongo (17th and 18th
centuries)

The shortest route between Prainha
and Valongo, and access to
occupation of the Morro da
Conceição.

ADRO DE SÃO Shoreline promontory (17th century)
FRANCISCO

Territorial demarcation of Morro da
Conceição

LARGO DE
SÃO
FRANCISCO

Shoreline sand area (17th century)

Flat area in port activity region

PRAÇA
JOURNAL DO
COMÉRCIO

Bay for port activity (17th century)

Bay in secondary location and direct
route to more downmarket areas of
the city, favouring informal activities
in the main port.

PRAÇA DA
HARMONIA

Seaside market in port activity area
(19th century)

Flat area in port activity region with
access to the region’s main road
route.

CAMERINOS
AXIS

Connection route between the city’s
secondary bays and the heart of the
town through a valley (18th century)

The route is outside the city, beyond
the walls and connects an alternative
port with the heart of the town. It
probably developed with slave trade
and related activities in the main port
at Praça XV.

QUAYSIDE

Area suitable for expansion and the
establishment of major warehousing
and transport infrastructures (20th
century)

Landfill changing the original coastal
line changing the Bay area into a
more downmarket area of the city.

PRAÇA DOS
Midway between the port and
ESTIVADORES connection to the city (18th Century)

Natural broadening of the valley
route, suitable for stopping the mules
and gradually aggregates another
settlement

JARDIM DO
VALONGO

Edge of Morro da Conceição, near the
Valongo route (19th century)

Construction of a garden to erase
traces of activities connected to the
slave trade.

LARGO DE
SÃO
DOMINGOS

Urban space around the church (17th
century)

Older square with trade uses around
the Church. It was later completely
altered, extremely reduced, with the
opening of Avenida Presidente
Vargas.

Figure 3. Synoptic table of urban configuration hypotheses
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Figure 4. Photograph of where Rua Sacadura Cabral meets Avenida Venezuela.
A point of convergence of different morphological regions and time frames

The attractive features of the urban fabric of the past have aggregated different
investments which have in turn attracted new contributions in the present. The original function
of Rua Sacadura Cabral was to connect the various bays along the shoreline between two squares,
the current Praça Mauá and the Praça da Harmonia. As the route consolidated, the edge facing the
bay was occupied by wharfs which were later removed to make room for urban expansion
provided by the landfill forming the Quayside. That is when Prainha bay is transformed into
Praça Mauá, connecting Avenida Central with the Quayside, Rua Sacadura Cabral is singled out
along the route and also receives investments at the Praça Municipal (now the Praça Jornal do
Comércio) and the Praça da Harmonia.
Rua Sacadura Cabral retains the function of connecting Praça Mauá and Praça Harmonia, and its
history illustrates the power of its heritage in attracting and aggregating investments such as the
Hospital dos Servidores, the premises of the Companhia de Desenvolvimento do Porto Maravilha, the
Museu de Arte do Rio, and a number of local bars (pubs), nightclubs, bistro s and restaurants.
The analyses identifies, in a specific block, a few mono-function buildings that discourages other
possible uses and users, with the exception of a tower block whose base has a series of shops facing
the street. Buildings of the older fabric contain a diversity of ground-floor uses that feed the street’s
attraction as a pedestrian route. These are mixed-use buildings with a variety of trading activities,
such as restaurants, snack-bars, hotels, bank and domestic appliance shops. The route itself contains
complementary activities, such as newsstands, shoe repairers and street traders.
The active borders have moved into wider spaces according to changes in the rhythm and
nature of expansion of the main centrality. They have also moved according to the work of time,
here understood as the stage of consolidation of the main closer centrality to which the border
related spatially. They have reinvented themselves, along everyday routes to work pools, tuning
in with emergent attractive singularities.
As a space of transition one major attribute of the active border, more visible, though, in the
small-scale space and time, was the powerful attractiveness of the delicate balance between
permit and control that distinguishes it.
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Conclusions
The new projects defined for the port area present no affinities with the pre-existing
typologies. The large physical scale that distinguishes the new communal facilities, such as
museums, aquarium and open public spaces such as the ‘promenade’ and the Praça Mauá itself,
allied to the singular nature of the architectural forms of the Museu do Amanhã and the AquaRio
are different from the morphology of the organically shaped surrounding landscape. It seems
geared to meet a new social scale in terms of quantity and diversity. These are large spaces in the
port area intended for larger holiday public, and also for the eyes of foreigners attracted by the
world image of the “Wonderful city”, which some hope will attract and legitimise the
“Wonderful Port”.
While some attention is being paid to the historical heritage, particularly in relation to the
traces related to the slave period, the new permitted patterns announced by businesses on a
guided visit during the fieldwork period point to significant changes in the planning parameters
for the area, where property development appears to be the desired scenario for the future. The
question arises, who is desiring it? New typologies of buildings and land division, recognised as
prestigious by society, with the symbolic value once confirmed by market value, will certainly
have an effect on the surroundings. If the so-called “neighbour effect” identified by Conzen is
given free rein, it could put some pre-existing urban and architectural forms at risk, along with all
their symbolic content and identity.
The simultaneity and rhythm of all these changes transform the relationships between
society, territory and the civic authorities, replacing ancient certainties with uncertainty,
insecurity and confusion. Some authors have attributed the growing trend for self-preserving
conservatism to these uncertainties and insecurities.
This growing spiral of actions and reactions to the “closure of fields”, whether they are rural,
as in the distant past, or urban like now, have not historically had a happy ending. Segregations,
split the territory and penalised thousands of people in the past. In those days there was the ‘new
world’ as a ‘retro-area’ for housing the surplus population- but now? Where are we going?
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MICRO-REGENERATION FOR TRADITIONAL
RESIDENTIAL AREAS: THE CASE OF NANHU
COMMUNITY IN NANJING, CHINA
Abstract: The article discusses the characteristics and evolution of historical urban fabric
based on historical review and plan analysis, and studies the issue how to inherit its spatial
features into the regeneration process to enhance the urban identity during the progression
of globalization. “City Betterment and Ecological Restoration” is the latest concept in China
under the background of urban regeneration. The article takes Nanhu Community, which is
one of pilot implementations in city betterment and ecological restoration programs in
Nanjing, China, as an example to investigate its characteristics and evolution of urban form.
Some strategies are proposed to alleviate the spatial issues and try to create a new mode
of continuation of the historical context in regeneration of traditional residential areas.
Keywords: city betterment and ecological restoration programs, urban micro-regeneration,
traditional residential areas, historical fabric, evolution of urban form.

Introduction
One of the easiest ways to cognize a city’s identity is through spatial experience, which could
be epitomized in the urban fabric rationally. Urban fabric is the physical expression from results
of the historical trend of the times, city’s features and objective demands. It reflects social values
at the particular historical background. Under rapid urbanization, urban renewal appears all over
the world to relieve development pressure caused by rapid population growth and poor social
infrastructure.
However, at the same time, homogeneity becomes a controversial issue in the regeneration
process during the progression of globalization, which leads to the chaos of urban characters and
the absence of urban identity. Thus, nowadays, how to inherit the historical urban fabric into the
newest demands is a popular discussion topic.
“City Betterment and Ecological Restoration”is the latest concept in China to deal with that
kind of challenge. “Ecological Restoration” aims to reactivate the self-regulating function of the
ecosystem by repairing bared mountains and polluted rivers. “City betterment”, or could be easy
to understand as “patchwork urbanism”, proposes to remedy and upgrade various urban
functional space through improving social infrastructure and public services, while retaining the
local history, culture and social network at the same time.
Most of time, with a rich history, diversified tradition and cultural deposit; historical districts
gain more consideration than other general districts. It is ignored that places that almost seem
ordinary except for the extraordinary amount of life that takes place in them. Nanhu Community
is a typical traditional residential area, which was constructed in 1982 to solve the housing issue
of the back of the educated youth who went and work in the countryside during the Culture
Revolution. It was the one that of the most famous communities at that time. In addition, it plays
a significant role in the history of residential development. With the unique urban fabric, which
represents the special background, Nanhu Community is one of pilot implementations in city
betterment and ecological restoration programs in Nanjing, China.This article, with the Nanhu
Community as an example, studies the characteristics and evolution of historical urban fabric
© Ying Jiang, 2019
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based on historical review and plan analysis, and attempts to create a new mode of continuing the
historical context in regeneration of traditional residential areas.
The case of Nanhu Community
In the late 1970s, the back of the educated youth who went and work in the countryside
during the Culture Revolution leaded the acute housing shortage in Nanjing. Nanhu Community,
located in the outside the west gate of Nanjing historical district, was constructed as a
resettlement by the local government in 1982 to alleviate this housing crisis (Nanjing Local
Chronicle Compilation Committee, 2008). Nanhu Community got its name from Nanhu (south
lake in English) which locates on the south of the most popular attraction in Nanjing, Mochou
Lake (it was referred to as the north lake at that time). It is the first construction out of the
western part of the city wall and represents the new stage of city development in Nanjing.
Before the construction of Nanhu Community, here was farm land or pond, and only few
houses and factories located on both sides of Shuiximen Road. Dark green in the Nanjing Map
1976 below represents the construction land (Fig. 1). Began in December 1984, the first phase of
Nanhu Community was completed at the end of 1985, covering 9322 households (Fig. 2). The
first phase of Nanhu Community is divided into 20 neighborhoods and the layout conforms to the
sequence of the row of buildings with building interval from 1:1 to 1:1.1. It is mainly composed
of four to six-story residential buildings. Public buildings are marked as dark color, including a
cinema, a hospital, a swimming pool, a cultural center, a stadium, two secondary schools, three
primary schools, four kindergartens and several bus stops and commercial buildings along the
street. (Nanjing Local Chronicle Compilation Committee, 2008)

Figure 1. The site in Nanjing Map, 1976
(Source: blog.sina.com.cn/kcj)

Figure 2. Master Plan of Nanhu Community Phase I
(Source: History of Nanjing Urban Planning, 2008)

Grid-like roads was categorized into five grades: arterial road (20 meters), collector road
(12 meter), road between neighborhoods (7 meters), road in neighborhoods (3.5 meter) and
sidewalk (2 meter), named from No.1 to No.12 (Fig. 3). Besides, as the typical feature, a raised
circular area where three roads join locates on the intersection of No.1 Road and No.2 Road,
formed by Nanhu Square.
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Figure 3. Category and name of roads in Nanhu Community (Source: drawing by the author)

Nanhu Square was located in the center of Nanhu Community, with a sculpture and a
fountain (Fig. 4, 5). And each neighborhood has centralized green land where near the public
center to allow playing fields, playgrounds and recreation centers to be used by residents.

Figure 4. Location of Nanhu Square
(Source: drawing by the author)

Figure 5. Photo of Nanhu Square
(Xihui Zhang, 2011)

Then following the Nanhu Community Phase II had been built near the Phase I during 1985
to 1990, with the similar layout and architectural styles, covering 9622 households in total
(Nanjing Local Chronicle Compilation Committee, 2008). Nanhu Community was the first largescale residential project in Nanjing, with well-equipped facilities. It was called “newly-built small
city” and has caused widespread concern.
With great changes of social and economy environment, Nanhu Community has undergone
many formal and informal renovations. At first, there were no walls to separate different
neighborhoods in Nanhu Community. However, the trend of wall building became popular after
the reforms of housing system. Almost all the newly built communities were enclosed by walls.
At the same time, the old community also appeared the trend of building walls. Thus the
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government built out walls for Nanhu Community during 1995 to 1996 (Xihui Zhang, 2011)
which continues to this today (Fig. 6, 7). As we see now, different neighborhoods are separated
by walls, rivers, or commercial buildings.

Figure 6. Before (left) and after (right) the construction of wall in Nanhu Community
(Source: Xihui Zhang, 2011; Google street view)

Figure 7. Construction of walls in Nanhu Community (Source: drawing by the author)

Growing dissatisfaction with the lag of infrastructure over the time is driving demand for
infrastructure improvement. Thus, the government is launching a series of infrastructure
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improvements for Nanhu Community after 2001, including improvements of road, building and
environment.
In the first two years, there were only few roads improvements launched in Nanhu
Community. The most impressive are the south extension and widening of No.1 Road (Nanhu
Road today) in 2001 (Nanjing Jianye District local chronicles compilation committee, 2002), and
the widening of Shuiximen Road in 2002 (Nanjing Jianye District local chronicles compilation
committee, 2003). A massive of road improvements began with roads renamed in 2003 (Xihui
Zhang, 2011). When Nanhu Community has just completed, roads had been termed as a series of
number. During the improvement process, roads were renamed and names are related to the
surrounding neighborhoods (Fig. 8): Nanhu Road refers to No.1 Road, East Nanhu Road refers to
No.2 Road, Yanhe road refers to No.3 and No.4 roads, Beilei road refers to No.5 and No.12
Roads, Wenti road refers to No.6 road, West Wenti road refers to No.7 roads, East Yutang road
refers to No.8 and No.9 roads, Yutang road refers to No.10 road and Yuyin road refers to No.11
Road.

Figure 8. Rename of roads in Nanhu Community (Source: drawing by the author)

In the following, almost all roads in Nanhu Community had been widened and extended to
satisfy the growing traffic demands and become part of the urban road system. The main projects
include (Fig. 9): Beilei Road and West Wenti Road in 2004 (Nanjing Jianye District local
chronicles compilation committee, 2005), Wenti Road in 2006 (Nanjing Jianye District local
chronicles compilation committee, 2007), Jiqingmen Road in 2008 (Nanjing Jianye District local
chronicles compilation committee, 2009), and East Nanhu Road in 2010 (Nanjing Jianye District
local chronicles compilation committee, 2011). And road improvements had an inevitable
influence upon near-road buildings. Several residential buildings and public buildings were
demolished because of road widening.
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Figure 9. Roads improvement, 2001-2010 (Source: drawing by the author)

Besides, residential buildings were also improved at the same time which mainly focuses on
the transformation from flat roofs to slope roofs and facades refresh (Nanjing Jianye District local
chronicles compilation committee, 2004). Most transformation from flat roofs to slope roofs were
processed during 2003 to 2005, then this phenomenon is gradually disappearing after 2009 (Xihui
Zhang, 2011). Thus this is what we can see nowadays that both slop roofs and flat roofs are
existing in Nanhu Community (Fig. 10). Moreover, sidewalks, flower-beds, and walls have also
been renovated (Fig. 11).

Figure 4. Aerial View in Nanhu Community
(Source: photographed by the author)

Figure 5. Sidewalk improvement
(Source: photographed by the author)

Furthermore, some new public facilities were built after some were dismantled (Fig. 12). For
example, Nanhu Gymnasium and Ground were established in 2005 for the 6th sports meeting of
Jianye District and serve community (Nanjing Jianye District local chronicles compilation
committee). Nanhu commercial street and Yunhe commercial street opened in 2006 to provide a
variety of leisure activity options (Nanjing Jianye District local chronicles compilation
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committee, 2007). Nanhu Community service center, replaced the original Nanhu post office, is
constructing since 2013 (Nanjing Jianye District local chronicles compilation committee, 2014).
Most dramatic, perhaps, was the construction of Nanhu Park in 2003 (Nanjing Jianye District
local chronicles compilation committee,2004). Nanhu Park used to be a pond which crowded
with humbles for a long time and it had not been opened to the public. Nowadays, Nanhu Park is
a multi-functional and fully-equipped city park and it is a most popular open space in Nanhu
Community.

Figure 12. New construction of public facilities (Source: drawing by the author)

Nowadays, with the rapid city development, the boundary of Nanhu Community cannot
easily be recognized in urban fabric (Fig. 13). The Nanhu Community, called newly-built small
city originally, has gradually becomes a part of main city Nanjing. With the same time, Since the
wall construction for neighborhood aggravates the separation of Nanhu Community, and several
symbolic characteristics of Nanhu Community disappears, most residents usually recognize the
urban space by individual neighborhoods, instead of Nanhu Community. They have been unable
to distinguish the specific boundaries of Nanhu Community.

Figure 13. Evolution of Nanjing Urban Form (Source: drawing by the author)
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Since Nanhu Community constructed in 1985, Nanjing comprehensive plan experienced
three adjustments: Nanjing Comprehensive Plan 1983 (for 1981-2000), Nanjing Comprehensive
Plan 1995 (for 1991-2010) and Nanjing Comprehensive Plan 2001(for 1991-2010).
Nanjing Comprehensive Plan 1983 (for 1981-2000) was the first legislated document for
urban planning in Nanjing approved by the State Council. It put forward an urban spatial
structure with five concentric zones, including urban, suburban, satellite city, rural area and small
town in outskirts. In Nanjing Comprehensive Plan 1983, Nanhu Community locates between
urban area and suburban area. It was supposed to be a mix use land which includes industry,
agriculture and residential. Then, land use of Nanhu Community turned to unproductive land in
Nanjing Comprehensive Plan 1995 which advocated to expand toward southwest. In Nanjing
Comprehensive Plan 2001, Hexi New Town, which is considered a significant new town to
supply residential function for main city, was proposed to alleviate the contradiction of historical
perseveration and modernization construction in Nanjing.
And Nanhu Community was positioned a regular residential area in Hexi New Town.

Figure 14. Roads in Nanhu Community (left 1989; right 2017)
(Source: drawing by the author)

However, with the increasing modern expansion of Hexi New Town, the urban fabric is
changing and unique historical features of Nanhu Community is getting fading. First of all, roads
in Nanhu Community, which used to be the inner road to separate different neighborhoods, have
been integrated into urban road system. Compared with the maps of Nanhu Community in 1989
and 2017 (Fig. 14), the connectivity and accessibility of roads have increased significantly.
However, Nanhu Square, as one of the landmark of Nanhu Community, was demolished during
the improvement process of Nanhu Road.Just a signboard with “Nanhu New Area”, which is
located at the intersection of Shuiximen Road and Wenti Road, might be considered as a new
landmark.
Second, the change of urban fabric in Nanhu Community is also reflected the category and
distribution of public infrastructures. In the master plan of Nanhu Community 1985 (Fig.15 left),
public buildings were centrally arranged and mainly served for the local residents. Commercial
shops were located on the west side of No.1 Road (Nanhu Road today) and the both sides of No.2
Road (East Nanhu Road today).
Various public buildings such as market, canteen, publicbathrooms were located on the main
road intersections. And schools were separated into neighborhoods. However, nowadays, the
variety of public infrastructures has increased and distributed, providing public services for larger
areas (Fig. 15 right & Table).

Urban Form and Social Context: from Traditions to Newest Demands. 2018

99

HISTORICAL URBAN FABRIC

Figure 15. Public infrastructures in Nanhu Community (left 1985; right 2017)
(Source: drawing by the author)
Table
Category and account of public facilities in Nanhu Community, 2017 (Source: baidu POI)
Function

Number

Service (bank, maintenance, logistics, etc.)

118

Utility (kiosks, restroom, etc.)

66

Resturant

163

Health (pharmacy, health center, elderly apartment, etc.)

18

Entertainment (Club, Internet Cafe, etc.)

67

Hotel

34

Retail commerical

448

At the same time, with the residents moved in, their daily life activities have a dramatic
impact on the urban fabric which represented as the transformation of living space and
occupation of public space. The most obvious phenomenon is building unauthorized
constructions on original residential buildings (Fig. 16). The original space cannotsatisfy to
residents needs due to the high speeding of urban development. Thus public space is affected by
invasion of personal daily experiences. For example, the household of the first floor possessed
parts of publicsidewalk. And river was crowded with humble houses.
Besides, because most neighborhoods were constructed in 1980s and parking is one of the
issues that was not considered. A large number of vehicle occupied both sides of city roads is one
typical characteristic in Nanhu Community, which may influence the traffic flows and pedestrian
walkability.
Furthermore, night fair and gourmet are the attractive cultural characteristics in Nanhu
Community. According to the research on the social perception of Nanhu Community, the
traditional life style and delicious food are the general impression from public. When night falls,
many people from different places would like to go there and enjoy the local food. And Nanhu
Community holds a food festival each year since 2006. Night fair appears after the construction
of Nanhu Park, with pleasing illumination, clean road, fresh air and a large group of people. The
transformation of physical space stimulates collective interaction, and the activity also feeds back
to physical space.
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Figure16. Unauthorized authorized constructions in Nanhu Community
(Source: drawing by the author)

Figure 17. Rendering of renovation of industrial area
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Strategies
First, the project rehabilitates residential function in Nanhu Community through land use
adjustment. Residential neighborhoods, with typical characteristic of scale, contribute to the
unique urban fabric which conflicts with huge scale buildings such as factory or warehouse.
Thus, the project enhances the land use with residential, commercial and service functions by
replacing industrial land. For example, No.26 and No.34 areas, which was a shoes factory earlier,
is supposed to transformed into a commercial complex. The basic form of business operation is
set to be catering business based upon the existing sound atmosphere. More important, the social
identity is recognized by preserving parts of structures and red brick walls of the factory.
Furthermore, public infrastructure is improved, such as the increasing of parking lots.
Second, the project strengthens scale and functionality of city road through road
optimization. City roads are classified as two categories: one is vehicle priority and the other is
pedestrian priority. Vehicle priority roads look good and maintain the status quo. Pedestrian
priority roads are proposed to allow smooth traffic flow and pedestrian walkability through the
extension of roads, delineation of parking lots and upgrading of sidewalks. It ensures a pleasant
and accessible public experience.
Moreover, as for neighbor roads, a uniform and connective network is created to relieve the
traffic pressure and it responds to the place by retaining the existing roads, plants, and trees. The
uniform road network allows the traffic to be evenly distributed, rather than concentrated at
several certain roads. Thus the road usage and access rates are raised. There are four optimized
options based on the different distances between two parallel residential buildings (Fig. 18). It
puts forward some methods and the reflections of thought on how to settle problems of the
traditional residential area.

Figure 18. Four optimized options for neighbor’s roads (Source: drawing by the author)

At the same time, with the upgrading process of neighbor roads, the project has the purpose
to provide the residents with great community experiences via the demolish of unauthorized
constructions. Specially, green corridors along rivers are based on the ecological restoration and
public infrastructure improvement. In the view of the collective of re-appropriation of rivers,
there is re-activation of the waterway and the pedestrian promenades along its banks. People can
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walk alongside the water. Inverted images of people on the uneven surface of water create
beautiful and comfortable natural scene. Child dip their feet in the shallow water, which is a
calmer, more passive alternative to running through the fountains.
Third, the most important, non-motorized traffic network is constructed based on the original
urban fabric (Fig. 19). It provides an indelible opportunity to reconnect isolated neighborhoods.
Various public facilities are located near non-motorized ways, such as daycare centers, health
centers, kindergartens and other recreational and sports facilities. It creates profound social
infrastructure framework and enables better care of these disadvantageous groups which are main
demographic composition in Nanhu Community. Beside, several pocket parks are created with
the non-motorized traffic network including parks, plazas, squares, linear parks and open space
formats that have been instrumental in promoting healthy, sustainable, and equitable outcomes in
Nanhu Community. And there are multiple ways including stairs of bluestone and stepped
planters to enter the public spaces.

Figure 19. Non-motorized traffic network (Source: drawing by the author)

Conclusion
Values of urban fabric mainly reflect its history and development of urban construction.
A series of structure and spatial system are built through various combination of buildings, under
the influences of different backgrounds and lifestyles. These historical urban fabrics, with the
collective memory and unique traditional features, are irreplaceable assets and important
foundation for urban future development. Thus, not only values of urban fabric inhistorical
districts, but also values in any other common districts are easily ignored. Such as Nanhu
Community, a typical traditional residential area, would easily flung into chaos of urban character
and lose identity due to the convergence of urban fabric on the basis of globalization, urban highspeed development and urban blindly construction. The paper aims at creating a new mode of
continue the historical context in regeneration of traditional residential areas through
investigation of evolution and characteristics of historical urban fabric. It heals the physical and
mental harms done to the local community, who has suffered the degraded environment for
decades.
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VISUAL IMPACT ANALYSIS IN URBAN MORPHOLOGY:
THE CASE OF THE GOLDEN HORN, ISTANBUL
Abstract: This research seeks to find scenic attributes of the Historical Peninsula within its
environment. By morphological understanding of its structure and space, the study will help to
increase recognition for urban plazas and pedestrians with the management of visual impacts.
It is a fact that Istanbul has been hosting some of the world’s historically significant structures
and predominantly, they located in the Historical Peninsula. The Historical Peninsula was the
former capital of the Byzantine and Ottoman empires therefore in present day it carries the
culture and historical assets that overlapped on top of each other. The Bosphorus and the hilly
topography of Istanbul together serve as a strong bounding element between the historical
assets and it creates broad prospect among them. Those views carry a potential to capture
and decode the spatial configurations and reveal the embedded patterns within the urban
form. This paper will be an empirical study to designate the views from Ayvansaray district
which is located on the sixth hill of the historical peninsula, along with the Golden Horn.
Designated views seek for building defined corridors and plazas referencing the viewing point
and landmark connections. These connections will be supported by enhanced public and
pedestrian accessibility. The purpose is to strengthen the strategic views by highlighting
Historical City Walls, revealing embedded patterns and designate corridors among them to
clarify visual integrity and ease the management of visual impacts. Benefiting from the
silhouette of the Historical Peninsula and protecting it, carries significant importance
therefore seek to deeper understand the city structure. To be able to accomplish the purpose,
the study firstly will fallow a method to understand and protect the characteristics in the
historical background and designate plazas considering foreground, middle ground and
background of the views. These provided inputs will be integrated with each other regarding
to physical and visual aspects; in a manner of historically important structures, urban plazas
and linear, panoramic views along with the Golden Horn prospect. Therefore, visual impact
analysis will act as a supporter instrument.
Keywords: urban morphology, visual impact assessment, city view management, decoding
urban form, city walls, pedestrian accessibility.

1. Introduction
Design factors of aesthetic and visual organization value in urban design is one of the main
concerns for urban designers to integrate urban form and people who are experiencing it,
therefore it is challenging to associate urban aesthetics and urban design on a common ground. In
fact, the underlying reason for this is that the perception of aesthetics and design takes place in
the subjective context. Whittick (1974) argues that; “what constitutes the aesthetic values of an
urban environment are essentially the patterns, shape, color, and light and shadow, irrespective of
the purpose of the building (whether it is a house, church, office block or school)”. When the user
of the urban environment is become a part of these values, the question of ‘how they perceive the
aesthetic values?’ derives. Indeed, visual perception of user answers that tricky question and also
it provides such a holistic approach to form and guide user’s perception of space.
To be able to contribute the integration of urban form and user, assessing visual connection
among them carries vital importance. However, various definitions and views of the aesthetic
principles according to which the built environment is visually perceived, such places must be
taken into consideration in order to create coherent and visually integrated urban environment. In
fact, perception of visuals is a key to manage visual integration. In this context, there should be a
© Ayşe Sema Kubat, Ela Akdoğan, Mert Akay, 2019
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very well defined relational network between user and urban form in order to link the concepts of
perception and impact in the visual environment setting because visual perception of users also
creates a visual impact. As a methodology of a presented study, visual impacts utilized to
contribute ‘view management’ process as a fractional system that aims to integrate visual impacts
of urban forms and topography and the users whom perceive these impacts. The understanding of
the visual impacts in urban forms and space is essential to develop view management guidelines
towards a morphology-based practice of urbanism. In this sense, visual impacts can’t be
evaluated without involving urban morphology and morphology itself indeed they work mutually
from creating to perceiving the space. Additively, the inherent of a topography of the hilly city
can be caught through visual integrity. In fact, Istanbul with its hilly topography of Historical
Peninsula provides broader opportunity to accomplish this integrity. Compared with the existing
urban forms and visual experience, this paper also puts forward the development tendency of
hilly urban morphological visual impact values.
The user that would experience the visual integrity of urban forms with view management,
defined as pedestrians, thus the integration of objective visuals and spatial data with subjective
responses will be experienced by pedestrians at street level. Walking in the city affects the
sensory realm of the pedestrian so that streets and squares in spatial sequences form an orienting
mechanism that controls the experiences of pedestrians and their movement.
Understanding the connection between the spatial orienting mechanism and the act of
walking and the perception of views in urban environment raise awareness to city walls of the
Historical Peninsula and its historical assets. Study also analyses the urban morphology of spaces
and the way pedestrians perceive their environment through a series of designated walks paths
decided with view management tool. This methodology has been tested on one of the cores and
the sixth hill of the historical peninsula which is Ayvansaray.
At this discourse, descriptions about urban spatial form will serve as a qualitative perspective
of urban planning and it will give comparative studies on urban spatial form and propose some
optimized suggestions for establish connection with user’s visual perception. The deeper
understanding of visual perceptions will be analyzed and guided by visual impacts and the main
objective of the study will reveal the relationship with visual impacts and urban morphology.
1.1. The Historical Peninsula History
The historical peninsula holds the oldest settlements of Istanbul, and one of the oldest in the
world, dating more than 8000 years back. As recent findings have dated a settling to the Neolithic
period in the 7th millennium BC. In the 7th century the city began with Greek settling, which is
BC Byzantine. Then the city was colonized by the Romans in the 4th century AD, and founded as
a port city and the second eastern capital of the Roman Empire (Çelik, 1986). In 1453 the city
was conquered by the Ottomans, and until the beginning of the 20th century home to the Ottoman
Empire thus the study area represents a vital part of Istanbul’s historical and cultural legacy. The
way culture and characteristics of multiple civilizations overlapped on the Historical Peninsula
formed the rich social and physical pattern at the present time.
With its strategic location on the Bosphorus, between the Balkans and Anatolia, the Black
Sea and the Mediterranean Sea, Istanbul has been associated with major political, religious and
artistic events for more than 2,000 years. Its masterpieces include the ancient Hippodrome of
Constantine, the 6th-century Hagia Sophia and the 16th-century Süleymaniye Mosque.
The Historical Peninsula hosts various cultural assets within it, including historical structures
which mainly consist of churches from the Byzantine period, mosques from the Ottoman period
and many plazas. Some of them have lost their characteristic through time and period changes
and some are still in use, additively there are historical routes that have lost their use by time such
as Via Egnatia. Topkapı area and historical city walls are included in the UNESCO World
Heritage list. Throughout the history many defensive walls have constructed (such as walls
of Theodosius, Walls of Constantine, Sea Walls, Walls of Byzantium) in the Historical Peninsula.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

106

HISTORICAL URBAN FABRIC

But among those only the City Walls have survived, some walls are ruins and some walls were
demolished. The study area targeting the Walls of Theodosius that managed to preserve its
condition until today. During the Byzantine period, the urban fabric represented by Theodosian
Walls which stop its growing after the 5th century, thus gained a new characteristic which include
monuments, commercial and residential buildings. In fact Theodosian Walls kept less populated
comparing to the rest of the city except of the regions where famous altar of Blacharne and the
Palace of Blacharne or Tekfursaray were located (Çelik, 1986).

Figure 1. The Historical Peninsula location
Source: Gehl Architects, 2013

Figure 2. The Walls of the Historical Peninsula
Source: Gehl Architects, 2013

1.2. The Historical Peninsula Assets and Topography
The historical attractions of the studied area can be divided into two categories: one type ‘to
look at’, for example The Basilica Cistern and the Bozdoğan Aqueduct, and one type ‘to act in’,
for example the Bazaars and the grand mosques. Both types holding great potentials to frame and
enrich the urban life. Still some of the moments are situated in a distance combined with linkages
that call for a strong network to connect them to the central city areas. These attractions are
creating the main nodes of the Historical Peninsula. The main roads of the Historical Peninsula
consist of Vatan and Millet streets and surrounding road through the Golden Gate and Marmara
Sea Shore.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

107

HISTORICAL URBAN FABRIC

The geographical basis of the peninsula entails both blessings and challenges. The contours
of the landscape provide the city with magnificent views, and even from the inner part of the
peninsula it is possible to catch a view of the sea. The topography has seven hills and these hills
are providing potential views which are dominant for the city, thus creates great visual impact. In
Istanbul during different timelines this dominant impact utilized by locating some important
structures on it. For instance in the Byzantine period Churches and then in the Ottoman period
mosques constructed on top of hills to show their importance with the help of topography. In this
context, it is very obvious that there is always correlation between visual impacts and
morphology relation and the history revealing it.

Figure 3. The Historical Peninsula Hills

Figure 4. The Historical Peninsula Nodes and Plazas

1.2.1. The Golden Horn and Ayvansaray District in History
There are many districts exist and distributed along the Istanbul Historical Peninsula and
Galata. In the early nineteenth century the Ottoman capital was still keeping its distance to give a
mark to the modern era and the city was unaffected from contemporary Western developments in
urban design and architecture. The city was protecting its Turkish-Islamic character. Back in
1838, the city was geographically defined by the border of water as; Istanbul, Galata and
Üsküdar. From the Golden Horn prospect where it met the Bosphorus, Istanbul stood on western
part representing the main city, covering the largest area and being marked with many landmarks
and monuments which create the well-known skyline of domes and minarets. The Marmara shore
had the Greek and Armenian neighborhoods, on the other hand the Golden Horn was surrounded
with Greek and Jewish population. The city was showing tendency to get less dense towards the
city walls and this resulted with largest open spaces appear close to Thiodosian Walls. The
orchards and vegetable gardens that occurred close to the walls and in current time they still
manage to keep their existence inside of the walls. In 1861, a devastating fire occurred on one of
the Golden Horn neighborhood; Ayvansaray. As a result of this change rearrangement occurred
with a new geometric scheme and small blocks along a narrow street fabric having various ends
(Çelik, 1986).
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2. Literature Review
2.1. Visual Impact Analysis
Visual analysis is the primary method for detecting the presence of treatment effects in
graphically displayed single-case data and it often refers to the perception of a receiver. When a
receiver is the concern, the effects derived from the presence of visual data need to be assessed.
According to the visual assessment definition of Landscape Institute, I.E.M.A. (2013): “An
assessment of visual effects deals with the effects of change and development on the views
available to people and their visual amenity”. The concern here is to understand the relationship
between the surroundings of perceiver whom may be individuals or groups of people and views
that create the effect on perception. The approach to the effects could be in several ways,
however, the way a pedestrian perceives the views is crucial to maximize the perceived data on
urban environment. If the attitude of pedestrian examined, the sensory realm derives as a result of
views and topography on street level. Those senses have an inherence feature that could create
orienting mechanism that directs perception. Orienting mechanism both concerns with the area
that is implemented and the perceiver that follows the mechanism. If the assessment implements
on a certain area, it must be assured that the area need to be checked whether covered area assess
the range of people whom may be affected by these effects and the related viewpoints,
furthermore the basis of the study must be built on the area that development may sense by
visuals, the various groups of people whom experience views of development, the viewpoints
where people get effected and characteristics of these views at those locations (Landscape
Institute, I.E.M.A., 2013). While assuring all the factors on the study area, they need to be
accomplished in an integrated way rather than separate steps.
The integration could be managed by the contributions of urban aesthetics, physical and
natural environment within experienced cultural heritage and natural heritage, and the sense of
perception of individuals or groups of people whom experiencing it. To begin with the term of
aesthetic, the definition derives from the Greek language and means ‘the sense of perception’ that
leads directly to human’s visual experience. According to Rahman (1991), Smith indicates that;
– Aesthetics means the tendency of the mind to organize data in a binary way.
– It is important to judge the visual impact of a new development, as variety and repetition to
contribute to a sympathetic relationship of a development to its surrounding.
Secondly, physical and natural environment has an impact on the evaluation of visuals which
directly provides an input to the perception of people’s experiences. Those inputs could also
derive from heritage assets that could firm to an important view and from those assets
development proposals could be described within its surrounding that heritage is experienced
(English Heritage, 2011). Where there are heritage assets in the urban development proposal their
existence should be considered when mapping visuals and defining important perspectives that
might be modified by the proposal. In the urban environment, there might be specific enthusiasm
for key strategic views identifying with heritage assets, landmarks and other key views and vistas
that may have been characterized by cultural heritage experts. Some townscape assessment can
likewise help with this (Landscape Institute, I.E.M.A., 2013).
2.2. London City View Management Framework
Visual impacts have been a subject to many researches, in fact, Landscape and Visual Impact
Assessment and London City View Management Framework such examples that come forward.
However, the scope and the way of London City View Management Framework examine the
visual impacts and how they comment on it building a close relationship to the concern of the
research. That is why the plan put forward by London City View Management Framework will
be examined to guide assessment of the study.
The plan published in July 2011 and put forward by the City Hall aiming at revealing and
appreciating London’s greatest buildings and urban spaces through an achievement of viewpoints
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regarding to protect the heritage within it. The management plan raises awareness to the strategic
views which also have potential to grow economy by its own development scheme but also
providing clarity among those views. Additively, Boris Johnson who is a mayor of London
indicates that “It also strengthened the policies related to World Heritage Sites, and is more much
explicit about the importance of the settings of World Heritage Sites and their relationship to the
outstanding universal value of each, this is particularly important in relation to the visual integrity
of the World Heritage Sites”.
 The main guidance and the aim of the plan represented at the framework as,
 Seeking to designate views and landmarks
 Protecting and managing the views
 Evaluating characteristics of views at the strategic level
 Reference to geometrically defined corridors between the viewing place and strategically
important landmarks in designated views
 Managing Landmark Viewing Corridor
 Give guidance on evert aspect of visual impact assessment
 Finalizing with View Management Guideline
The strategic views that seen from places should be publicly accessible and they include
significant structures or landscapes. Categorizing the views according to their strategic
importance such as; panoramas that defines London, linear views that defines townscape setting
and the river prospect. While designating those views, strategically important landmarks and
ability of viewers to recognize the environment taken into consideration. Moreover, attracting
attention to the aspects of the vistas that contributes viewer’s recognition carry significance. Also,
the management of designated views provides a recommendation to embrace and emphasize the
background of each view. The main objective by designation of the potential views that identifies
landmarks which creates the aesthetic and cultural assets in the city aim to develop viewer’s
understanding and enhanced the enjoyment of the view.
2.3. Morphological Understanding of Views and Visual Impact
Although cities are complicated systems works in a holistic way, they include many different
sub-components that shape and form it. Those components which may reveal in various scales
can be defined as; plots, urban blocks, streets, enclaves, neighborhoods etc. Even they have a
hierarchical order in the context of space that defined between each other, those components are
organized relevantly and in the fullest extend aim to reveal character of the city. Within this
context, the physical dimension of space which the components present also defines one of the
most essential characteristic of the city – urban morphology. In that point, it wouldn’t be
appropriate to evaluate the urban morphology apart from those sub-components. As stated above,
those sub-components carry a hierarchical order between each other, also support the hierarchy
by the means of features of the space they created for instance the facades of the buildings which
are defined by plots define directly the street. As an outcome of this complicated and coherence
structure, spatial connection network also defines the urban areas that the essential users of the
city experience and their daily activities occur. Correspondingly, it is a fact that there is a direct
relationship between human sense of space and all the spatial integrity created through the
perception of space. If the city components are considered as the creator of spatial network as
well, it would be possible to define direct and indirect relationships between the perception of
space, city components and urban morphology. In fact “Space embraces our presence
continuously, we move through volume of space, observe forms and objects, hear voices, feel the
breeze and smell the blooms in the garden, however, its inherent doesn’t include a form” (Ching,
2015). Space finds its definition as it comprehended and framed and organized by morphological
elements. Furthermore, definition of a space is not sufficient all the time, understanding the
relationships of space with the other spaces provide the ability to comment on the whole urban
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environment, thus person can be oriented and move, experience whole environment, even change
and shape the environment by interacting with it.
In this context, those morphological elements totally refer to the sub-components of the city
and carry out holistic characters by the means of visual aspect. The visual perception which is
one step ahead from the other senses by the means of perceiving the space and it is the most
effective tool for understanding, feeling, experiencing the spatial fiction desired to create. In
relation to this, in many foremost studies the relation between visual perception is been
emphasized. For instance, in ‘Image of the City’ (1973), Lynch defines the city and its related
sub-part through the visual element such as landmarks, edges etc. He also puts forward the
relation between such elements and urban morphology. The visual impact created by the space
forms relevantly within the urban components that creates it. The impact and integrity which can
be evaluated and edited on a wider perspective starting from a façade of a single building to a
main axis holds whole city together, can be utilized as an important tool to make the space
readable and functional. Furthermore, visual impact concern for generating the space carries
importance to provide more coherence and integrated urban environment. Indeed, the impact of
visuals has a direct relationship with any subtopic that involves urban morphology and
morphology itself, from creating to perceiving the urban space. The relation that can caught in
different scales in the city, has a critical importance for managing sustainable and qualified cities.
3. Methodology
The methodology which is conducted in this paper requires to begin with defining of a
relatively wider field of study, because in order to explain all such visual relations explicitly there
is requirement of areas which different characteristics. A clear understanding of the selected site
must be accessed through; deeper analyzing the character of the site, aesthetic values, landscape
setting, historical and architectural values, cultural assets, open spaces and the views from visual
receptors. Additively, there has to be holistic and comprehensive relational network set up among
these existing values on the selected site to make the process controllable. Following steps, the
user who experience the site must be identified and the way of experiencing need to be clarified.
An assessment on the visual impacts that the values of the site created need to be established
considering the perceiver of the impacts. The relationship of aesthetic and visual organization
will be integrated to the urban form and moreover, simulation and visualization of the forms and
development proposal in the site must be considered. Within the accomplishment of the
integrated evaluation, view management guidelines need to be assigned for the development
proposal. Views from various receptors must be designated regarding the characteristics of the
area. The orienting mechanism revealed from visual impacts that affect the perception of user
must be analyzed to manage designating corridors. Those corridors should serve the integration
of objective visual and spatial data with subjective responses by users. The visual guideline built
on the site regarding various groups of people whom experience the designated views, the space
where users will be affected and the characteristics of the views and visual amenity at designated
viewpoints (Waterman, 2016). An overview of the visual guideline base results from townscape
and visual impact analysis. The townscape consisting of elements and such as; topography, open
space, plazas, landmarks, pedestrian routes, cycle ways, footpaths, heritage features, protected
buildings. Visual impact analysis acts as a component part to townscape and the user of the space.
Designated viewpoints establish through fieldwork and photographs processed from each key
points to measure the impacts they created. Whilst the impacts evaluated the result should
incorporate with sensory realm of the people whom experiencing it. In other words, the realm
represents the visual perception of perceived environment.
The final contributor to the assessment is the landscape quality assessment. Landscape
quality assessment has a different perspective about which indicators are utilized which in this
case the visual perception as the landscape represent the perceived environment. Measuring the
perception on landscape contains various theories, thus the perception theory may be considered
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subjective. Landscape quality considered important because of its consideration as a resource
used by people. Contrary to other raw materials, landscape may be evaluated to provide the best
service for people which would be formed according to people’s need. For deeper understanding,
public perception required to be balanced within other elements on urban environment such as;
urban landscape perception, natural green areas, parks and recreational needs and urban natural
landscape preferences (Gavrilidis, Maria, 2016). Accomplishment of the landscape quality
assessment help to design the landscape arrangement on the site area. Terminally, the aim of this
paper should raise awareness of the special characteristics of the site by creating a very-well
defined relation between visual impact and urban morphology taking into considerations of all
the values of the area. On the following topic, how those methodology steps applied to the study
area, Ayvansaray, will be discussed.
4. Measurement and Analysis
4.1. Visual Impact Analysis in Ayvansaray
Visual impacts result from the interactions between
the elements discussed in the previous stage. For
Ayvansaray case, the site analysis of the elements
presents; strong hilly topography within close relationship
with the Golden Horn and Galata Tower, historical city
walls that is the key cultural presence for Istanbul,
heritage features including various churches and palace
from the Byzantine period, urban plazas and dungeons.
Thanks to site analysis in Ayvansaray district the
existing historical and architectural, cultural, landscape
and aesthetic values designated as; the Galata Tower,
the City Walls, Fethiye Mosque, Phanar Greek
Orthodox College, Chora Museum, Yavuz Sultan
Figure 5. Views from Palace
Selim Mosque, Mihrimah Sultan Mosque, Anemos
of
Blacharne
towards the Golden Horn
Prisons, Ahmet Paşa Mosque, St. Mary of Mongols, St.
Mary of Blacharne, Hz. Cabir Atik Mosque (old
Byzantium church), the Golden Horn Bridge and the Galata Bridge. Those values calculated
regarding the angle and normal field of user vision, the approximate visibility, visual influences
and the influence of the values that is outside of the visual perception of user but presence within
the knowledge of it, such as Hagia Sophia located on the first hill of the Historical Peninsula. All
those elements whether user perceives by vision field or sense the existence of its location creates
an orienting mechanism whilst experiencing the space. The visual amenities that are on the
normal field of vision evaluated from the designated viewpoints (figure 1.6). For Ayvansaray
case, the user who experiences the effects of values described as pedestrian and analysis
evaluated on street level.
To manage the deeper understanding of views and the connection among them, fractional
grouping method followed;
1. Panoramas (hills, nodes)
Galata Tower
Walls
Fethiye Mosque
2. Linear Views (historical structures)
Phanar Greek Orthodox College
Chora Museum
Yavuz Sultan Selim Mosque
Anemos Prisons

Urban Form and Social Context: from Traditions to Newest Demands. 2018

112

HISTORICAL URBAN FABRIC

Ahmet Paşa Mosque
St. Mary of Mongols
St. Mary of Blacharne
Hz. Cabir Atik Mosque (old Byzantium church)
3. Bridges
Golden Horn Bridge
Galata Bridge
When such an in-depth analysis and classification were made, some important criteria were
taken into consideration. One of the most important of these criteria is the concept of scale. The
structural elements that can produce visual values in the study area are classified according to the
scale of their visual impact. This provides a suitable basis for a controllable and coherent analysis
process. In addition, it is also understood that the concept of visual impact can be edited in which
areas of the city by using which structural elements. Finally, there is a need to prepare different
types of intervention typologies on different scales and an operational framework for them in the
implementation process.

The Golden Horn

Figure 6. Designated View Point
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4.2. View Management in Ayvansaray
The view management in Ayvansaray seeks to manage integrated pedestrian network, raise
awareness to the vista points of Istanbul within its important plazas and landmarks, additionally,
revealing embedded values, giving opportunity to user to perceive urban environment by
discovering. It is aiming to create greater sensory realm during experiencing connections and
building an orienting mechanism with space and urban form. It must be assured that the views of
the site point out to a definition. In Ayvansaray the definition of the views come forward on space
by designating corridors. Referencing to designated corridors between the viewing point and
strategically important values carry vital importance to manage pedestrian movement on site.
These corridors comprised of panoramic views, linear views and the Golden Horn prospect. The
visual impact analysis on the designated views lead to design corridors orienting to the
historically important assets; city walls, plazas and landmarks. Those assets evaluated for the site
area and ultimately three landmarks have chosen as distinctive elements dominate on visual field,
which are; Anemos Prisons, St. Mary of Blacharne and Chora Museum.Viewer’s ability to
recognize and raise awareness to those values is taken into consideration.

Anemos Prisons

Palaca of Blacharne

Chora Museum

Figure 7. Corridor Map

Urban Form and Social Context: from Traditions to Newest Demands. 2018

114

HISTORICAL URBAN FABRIC

The assessment of visual guideline in Ayvansaray managed through mapping the corridors
designated by the normal visual field observed from the viewpoints (figure 1.7). On the next
stage of the analysis, those corridors targeted to shape connection between urban plazas,
historically important assets and city walls.
4.3. Morphological Understandings of Urban Plazas

Plaza of Palace of Blacharne

Plaza of Chora Museum

In this context, morphological understanding of visual impacts must be included to the site
analysis to ease the understanding, feeling and experiencing of the spatial data from the
perspective of user. This adjustment must be achieved in a strong relationship with view
guideline prepared through visual impact analysis.
In the Ayvansaray case as morphological element, streets are evaluated to bound visual
impact and perceiver of these impacts. In morphological terms, from the perspective of an
ephemeral view, streets are the most stable component of urban form, whilst the physical
procedure of creating city is something that ‘requires time’ including perpetual change – it has a
past, a present and a future – the street system of a city is the one that offers more resilience to
the procedure of urban change, accomplishing a temporal stability, in fact the plots framework
has a lesser strength than the street system, and the structures framework has a lower stability
(Dempsey, Brown, 2009.

Figure 8. Pedestrian Connection among the City
Walls, Plaza of Palace Blacharne

Figure 9. Connection of Plazas

The streets of Ayvansaray utilized to maximize pedestrian use, and to connect historically
important assets designated with the help of visual impact analysis and view guideline. The assets
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on the site area; Anemos Prisons, St. Mary of Blacharne and Chora Museum aimed to integrated
through these steps. (figure 1.9) Following procedure focused on the urban plazas of St. Mary of
Blacharne and Chora Museum. The visual orienting mechanism and pedestrian perception taken
into consideration regarding the raising awareness to the city walls and historical, cultural assets.
Assuring the same methodology followed the urban plazas to build connection among them.
(Figure 1.8)
As a final step, existing plaza of Chora Museum is chosen to finalize guideline by enhancing
the plaza accessibility profiting from the steps of methodology which followed as; designating
view points and evaluating corridors on top of them, forming an orienting mechanism by utilizing
the vision angle of pedestrian and managing landscape arrangement that integrates all. By this
development scheme, the aim is to raise awareness to the historical city walls and the surrounding
cultural and historical assets within the spatial integration of all assets on the site area holistically.

Figure 10. Chora Museum Plaza Relation with City Walls

View management assessment on Chora Museum Plaza
____________________________________________________________________________________

Designated
corridors& views

Orienting Mechanism
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Conclusion
It is significance to identify the relation between unique location within its assets and the
users of the location during the evaluation of a development scheme. In this study, the plan
concept for the development was in the process regarding some certain concerns. These concerns
started with the questioning of aesthetics in urban environment, followed with evaluating how
human eye observes and perceive those aesthetic values. The critical approach to these subjects
led questioning the way aesthetic exist in the city and the way it attracts with human eye. The
presence of the aesthetic in urban environment formed and changed through history, the primary
values that we come across everyday life can be listed as; physical and natural environment
within experienced cultural heritage and natural heritage. All of it has a visual value indeed that
value also has an impact on the eye that observes it. That is why visual impact and perceiver has a
strong bound which also embraces urban morphology itself. The bound formed by the integration
of visual impact and the perceiver has power to define, change, manipulate, direct, orient or
decode the value of urban form. To manage the development a holistic assessment requires to
integrate all elements to provide benefit to all.
It is severe that any assessment embraces an informed and well contemplated judgment,
supported through a reasonable justification with respect to how the decisions about essentials
taken for each impact. If the principal essentials determined with regard to visual receptors that is
whether on the normal field of vision, the faster proceed would be observed however the
assessment process must aim to be objective and to quantify impacts and its effects as far as
possible. The development scheme managed through assessment of visual impacts and urban
form relations offers the city better recognisability, better connections, better integration and life
quality. It is also severe to accomplish the scheme to raise awareness to the collective experience
or memory which derives from communal value of a place for people who relate to it, or whom it
figures in their collective experience (Waterman, 2016).
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THE IMPACT OF ISLAND CITY
IN THE POST-APARTHEID SOUTH AFRICA:
FOCUS ON BANTUSTANS 1
Abstract. The apartheid doctrine of racial segregation has been inextricably bound up with
urbanization. The creation of so-called ‘Homelands’ or ‘Bantustans’ for the African majority
population, was largely an attempt to constrain urbanization, with the notorious ‘pass laws’
controlling entry to the cities in a manner consistent with demands for labour. The South
African cities were therefore subjected to unnatural growth patterns; brought through
apartheid planning that legitimised exclusionary practices in cities and which created and
maintained racal, social and class differences between people. More than two decades after
the end of apartheid, urban settlement planning in a democratic South Africa has created
secluded settlements with fragmented public services delivery. These settlements are isolated
in any terms from mainstream city development and also reflect a mismatch to development
trajectory of the country’s economy. From the very essence of this mismatch or misfit, sprouts
the concept of an Island City. From the backdrop of apartheid city, this paper interrogates the
perpetuation of spatial inequality in former Bantustan urban centres, which in this context
continue existing as “islands”. The argument stems from a concerning challenge confronting
the post-apartheid government to eradicate legacies associated with the apartheid regime.
Keywords: Apartheid City, Island City, Bantustans, townships, rent seeking, service delivery,
post-apartheid.

1. Introduction
The end of the apartheid regime has unleashed powerful transformative forces in South
Africa. Thus, South Africa embarked on its ambitious democratic transition in 1994 and
there was great anticipation that under the behest of a radical-democratic majority
government, ways would be found to undo the paradigm of urban division—the apartheid
city (Pieterse, 2009).
A number of progressive policies are in place to promote the provision of public housing,
access to basic services, local economic development inputs and opportunities for popular
participation, with hugely disappointing results. From the recent empirical studies on the spatialeconomic situation of South Africa and its major metropolitan regions, the evidence is
unambiguous: South African cities have remained profoundly divided, segregated and unequal
despite over two decades of concerted government efforts to extend development opportunities to
the urban poor (Charlton and Kihato, 2006), especially in the townships, in which most of them
are former ‘Bantustans’.
It should be highlighted from the start that this paper does not seek to rewrite and discuss the
history of apartheid city, but when it does, it is discussing the concept of an Island City from the
backdrop of an Apartheid City. Instead, the thrust is to interrogate the perpetuation of spatial
inequality in former Bantustan urban centres, now renowned as townships, which in this context
continue existing as “islands”. The paper notes with concern the failure of the post-apartheid
government to eradicate legacies associated with the apartheid regime. In this regards,
Tohoyondou was rightfully chosen as one of the former Bantustan, which presents an important
and uniquely powerful lens for examining these dynamic.
© Hangwelani Hope Magidimisha, Lovemore Chipungu., 2019
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The data used in this paper to assess the continued existence of apartheid legacies in former
Bantustan area and failure of the post-apartheid government to eradicate these legacies, is drawn
from two major sources – primary and secondary sources. The paper uses empirical data, which
was acquired through household surveys, interviews with key informants and observations
carried out in some Bantustans.
2. Framework of Analysis
In interpreting the position of the post- apartheid urban dynamics, the South African
literature has often borrowed from the analytical frame of the apartheid city. At this juncture it is
from the backdrop of an apartheid city model, that the concept of ‘island city’ is coined and
discussed. Post-apartheid South Africa cities continue to be a deeply stratified space that is
marked by hierarchical access to service delivery and general development (Motala and
Pampallis, 2002), with the former Bantustans areas being at the worst end, as far as service
delivery as concerned. The effects of apartheid remain tightly woven in the mosaic of black South
African communities that it threatens to remain a serious challenge to the possibilities of creating
an equitable society across the urban setting and country at large.
The effects of concentrated poverty include inferior basic service, enhanced vulnerability to
risks including crime, disease and the drastic shock of fire, the limited reach of social networks,
particularly in labour market access, and the impacts of negative peer pressures and lack of role
models. This translate into poverty and inequality traps characterised by a lack of upward
mobility which easily becomes inter-generational (Philips et al., 2014) or a vicious cycle of
poverty. The spatial disadvantages of these places act as a stumbling block on economic
opportunity for those who live there, with separations continuing to be a visible and material part
of people’s experience of inequality in their day to day lives. This undermines a sense of social
inclusion and equity.
The over-riding feature of South African urban setting is unsurprisingly economic. Economic
inequality which precipitates into spatial divisions have grown dramatically over the past two
decades and it is essential to understand the urban remaking of South Africa in this context.
Ironically, some of the dynamics behind these economic and spatial disparities were compounded
by home-grown redistributive social policies such as the government’s housing redistributive
policy programme (Zack, 2008). The persistent construction of affordable housing on cheap but
poor located land may have respond to short-term budget constraints affecting municipalities
under pressure to deliver, but these decisions had longer-term social and economic costs in a
range of ways. First, the establishment of housing settlement far from existing infrastructure has
raised the upfront and ongoing costs of delivering basic service such as water, sanitation,
electricity and roads. Secondly, the distance from the economic opportunities create upward wage
pressure in the economy, the high cost of transport erode the reservation wage. Thirdly, the
transport costs are often cited as constraint on work-seeking for unemployed people with limited
incomes. Fourthly, the time spent travelling to work has social costs, raising stress and limiting
time for recreation and parenting.
The Island City concept emanated from the position of isolation and separation of these
former Bantustans / townships from the mainstream urban development and in terms of relatively
inadequate provision of basic services and other municipal services. In a bid to unravel the
concept of Island City in the context of the present perpetual spatial inequalities, the paper uses
the rent seeking school of thought.
2.1. Rend Seeking Theory
In Fischer’s terms, “rent-seeking is an activity, usually implying the expenditure of scarce
resources, to cause and capture artificially-created (and usually politically contestable) rents as
well as transfers which are not part of society’s intended income redistribution” (2007). “Rentseeking activity” and “rent-seeking behaviour” are both treated as synonyms, and from the very
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definition, it is refers to a negative conduct in its consequences for the public welfare
traditionally.
Rent seeking is also common as a form of preferential treatment given to individuals,
resulting in some individuals having advantages over others. This is so despite the presence of
constitutional powers, policies & legislations that are put in place to guide service delivery.
Bureaucratic inefficiency also curtail service delivery due to principal-agent problems, which are
part of the control agenda by government managers. Since rent-seekers are often an integral part
of an ailing economy and resist the adoption of reforms, understanding and anticipating rentseeking behaviour is crucial for designing more adequate and effective policy reforms.
Public goods and services are fundamentals whose provision cannot generate adequate profit
in order to attract private provision. The government therefore is seen as an instrument capable of
providing such goods and services. This is simply because the conventional pricing system
cannot provide adequate and affordable goods and services using the market standards. Hence,
through voting, local politics becomes the ‘market place’ through which politicians respond to
public demands in the form of promises which in many cases, they fail to deliver upon.
3. Insight into Apartheid South Africa 1950-1985
To most casual observers, apartheid era shaped the country’s peculiar forms of urbanism.
With industrialization, the economy expanded, industry absorbed more and more black workers,
but racial categories defined the primary social cleavages (Thompson, 2001). The apartheid
system was predicated on the control of internal migration by black South Africans. While most
black people had to travel long distances from their homelands to get to their places of work
because of apartheid spatial patterns, the state did not provide safe, reliable, adequate and
affordable means of transport (Tevera and Zinyama, 2002).
3.1. Bantustans or homelands in apartheid South Africa
During the 1960s this system maintained its stability partly through growth of the
characteristic ‘townships’ of urban South Africa—where local authorities built much of the
housing, or, just across Bantustan boundaries, the Bantu Trust as well as neighbouring white local
authorities did the same. The government also removed African squatters from unauthorized
camps near the cities, placing those who were employed in segregated townships, and sending the
rest either to the Homelands or to farms where the white owners required their labour. The
“surplus” Africans were expelled from the white rural areas, and, because they could not enter the
towns, most were obliged to resettle in the Homelands, even if they had never been there before.
In several cases, the government started new townships alongside existing urban complexes and
treated them as parts of Homelands, as in Mdantsane in the Ciskei outside East London and
Umlazi in KwaZulu outside Durban. In other cases, displaced people were congregated so
densely in homelands, far from the existing urban complexes, that they formed new townships. In
1967, through the Department of Bantu Administration and Development, the government tried
to herd into the Homelands nearly all Africans, except those whom white employers needed as
labourers (Savage, 1984). The removals resulted in a great intensification of the overpopulation
problem in the Homelands (Van Onselen, 1972).
The condition of the homelands continued to deteriorate. Consequently, the economic
incentives for Africans to leave the Homelands grew more powerful than ever. The African
people relied on wage labour in the great industrial complexes of the southern Transvaal and the
Durban, Port Elizabeth, and Cape Town areas. Moreover, no foreign country recognized the
sovereignty of the “independent” Homelands (Bantu, 1929).
In the cities outside the Homelands, the government transferred large numbers of Coloureds
and Indians, as well as Africans, from land they had previously occupied to new segregated
satellite townships. Under the Group Areas Act (1950) and its many subsequent amendments, the
government divided urban areas into zones where members of one specified race alone could live
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and work. In many cases, areas that had previously been occupied by Blacks were zoned for
exclusive white occupation (Thompson, 2001).

Figure 1. Showing Bantustan territories (also known as black homelands or black states)
in South Africa during the apartheid era. Source: Google image

3.2. The Apartheid City South Africa
The Apartheid City was created as a response to the urban crises of the 1940s. In order to
protect and enhance the interests of its white constituency the National Party government drew on
past policies of racial segregation and spatial management to restructure and entrench more
deeply the racial city form. The processes of African urbanisation were blocked and racial groups
channelled into clearly defined spatial zones within the city or, in the case of illegal entrants,
forced to return to their rural homesteads or relocated into resettlement camps in the homelands,
often after periods of forced prison labour on white farms (Hindson, 1996).
According to Hindson (1996), the concentration of socio-economic resources in the white
suburbs and expelling of black city dwellers to the marginal and poorly resourced urban periphery
produced a particular racial and class map of the city by the early 1970s. The accelerating processes
of rapid urbanisation and class differentiation from the 1980s frayed the tight fabric of the apartheid
city and spilled over its constraining boundaries. New social and economic forces in urban life
emerged as Africans began to struggle for access to the core areas of the city or for increased
resources to make urban life on the metropolitan margins more tolerable.
It became clear that the problems of the black residential areas, the need for housing,
resources, infrastructure, better communications and other resources could not be solved by
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development plans and processes which restricted themselves to the black areas alone. What was
needed, and is still needed, was reconstruction of the whole city. It is only through a restructuring of the apartheid city as a whole that a durable and large scale solution could be
worked out to deal with conflict in the black residential areas.

Figure 2. Showing Apartheid City model. Source: Google image

3.3. Service Delivery in the Apartheid City for the Majority.
Service Delivery in the Apartheid City, just like some cases today, was a tale of two cities.
The White population lived in substantial houses or apartments in segregated suburbs, with black
servants. The state provided them with excellent public services: schools and hospitals; parks and
playing fields; buses and trains; roads, water, electricity, telephones, drainage, and sewerage. On
the other side, public services for Blacks were characteristically inadequate or non-existent. In the
Homelands, women walked miles every day to fetch water and firewood; in the towns, people
crowded into single-sex compounds, leaky houses, or improvised shacks. Schools, hospitals, and
public transport for Blacks were sharply inferior. Electricity, running water, public telephones,
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sewage systems, parks, and playing fields were rare in not almost an impossible luxury(Cox and
Hemson, 2008). The uneven distribution of human and financial resources was, on the one hand,
reflected in a high concentration of resources and services in urban areas, where there were well
functional municipal and health services, and on the other side of the fence, in an under provision
of services in rural and pre-urban areas and informal settlements.
With regards to education, under the Bantu Education Act (1953) the central government
thus assumed control of public African education and substantial differences in the quality of
education were seen. White children had excellent school buildings and equipment; black
children, distinctly inferior facilities and scant regards was paid to them(Thompson, 2001).
Health wise, White South African had a low infant mortality rate and a long life expectancy. A
large portion of the medical budget was consumed by white patients.
The veracity of the matter is that service delivery was a challenge during the Apartheid
regime especially in homelands where black people resided and this was supported by the
constitution. It was most unfortunate that their voices and dissatisfaction about poor service
delivery fell on deaf ears. The hope for the majority was that the collapse of apartheid will bring a
new dispensation in which everyone enjoys full rights and privileges in the same country.
3.4. The Post-Apartheid South Africa from 1994 – Present
On 27 April 1994 the country held its first democratic election and for the first time in
history all South Africans stood tall and proud as equal citizens in a common home. The victors
were African National Congress (ANC), party. Enshrined in their 1994 National Elections
manifesto, was a promise to a “better life for all” as opposed to a ‘better life for some’ and the
principles of the manifesto, were solidly grounded on the Freedom Charter (Suttner, 2006).
Precisely, that was the birth of a ‘Rainbow Nation’, ushering with it hopes of a new era of racial,
ethnical and political tolerance in South Africa (Klaaren and Ramji, 2001).
Over two decades after the collapse of the oppressive apartheid system, over 70% of
Africans, totalling nearly half the population of the city, remain in urban townships that are
poorly serviced, economically disarticulated and plagued by high levels of unemployment and
crime. The vast majority of township residents do not have the resources to leave what are, in
effect, ghettos. Because of their peripheral location, most of these areas have few prospects of
being productively integrated into the city’s future growth patterns. The persistence of these
racialized areas is a testament to the profound, durable and compounded spatial inequalities
bequeathed by apartheid. Yet for all their durability, even these areas are experiencing some
change. Most notably, local state investments in infrastructure and services have started to make a
measurable difference to the built environment (Schensul, 2009).
Nonetheless, the calamity today is the high expectation of a speedy delivery of services for a
better life for those that have waited far too long for equitable living conditions. This expectation
may have led to the increasing outcries from communities either where the pace of delivery of
services has not marched their expected outcome or communities where there is still a general
feeling of relative and unacceptable inequity in access to basic services despite the claims of
accelerated service delivery by the concerned authorities. Consequently, the rise of social
movements and protest actions could be noted as one of the common phenomena of postapartheid South Africa (Alexander, 2010). Those that are excluded do not see much of a
difference between the current political dispensation and the previous one. This argument creates
a loophole for the credence of the current governance system from citizens' point of view who
consider themselves ignored by the government (Hart, 2008).
4. Former Bantustans and Service Delivery: Focus on Thohoyondou
Thohoyandou is a town in the Limpopo Province of South Africa, which is the administrative
centre of Vhembe District Municipality and is under Thulamela Local Municipality. It is also
known for being the former capital of the Bantustan of Venda. It is situated in the south of
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Vhembe District, on the main road between Louis Trichardt and the Kruger National Park.
Thohoyandou’s economic base depends on the surrounding farming communities, with banana
plantations, subtropical fruit, tobacco and maize lands. Thohoyandou is surrounded by numerous
rural settlements situated on the outskirts of the built-up area, such as Ngovhela, Vondwe,
Phiphidi, Muledane, Shayandima, Makwarela, and Maniini (Selepe, 2017).
Today, Thohoyandou is the second largest town in Venda after Makhado (Louis Trichardt),
situated 79 km from Makhado and 53 km from Dzanani. It is one of the fastest growing towns in
Limpopo but just a mere service centre accommodating various government departments. The
Venda communities was dominated by the European influence as far as the 1960s, it is in the
1980s, when various government buildings, hospitals and a University were built in the main
district of Thohoyandou (Wilson, 1999).

Figure 3. Showing the position of Thohoyandou and the surrounding Venda villages
in relation to the South African Map. Source: L'Abbé and Steyn, 2007

4.1. Housing Typology per Urban Area
Many households relay on traditional housing. Mainly built of use of wood, thatch and mud
or sun-baked bricks.
Source: (Research’s Survey Results, 2013)
76% of the people use their own resources to build houses e.g. from remittances, borrowing
from friends, personal loans and loans sharks.
4.2. Water Sources per Urban Area
Infrastructure for water not well developed. Public and communal water points are common.
For those with water taps in the yard, some do have direct water access in their houses. Some
depend on shallow water wells within their areas.
The quality of water is also poor with 46% arguing that it’s not safe for drinking since it
smells. Only 18% have direct tap water in their yards, while 26% use public tap, which are placed
for the whole community to use.
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Figure 4. Statistics of housing typology in Urban Areas.
Source: Researcher’s Survey Results, 2013

Figure 5. Water sources per urban area

Figure 6. Graphical presentation of sanitation types in urban areas.
Source: Researcher’s Survey Results, 2013
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4.3. Type of Sanitation in Urban Areas
Given poor water supply, most people rely on pit latrines. Only the few with direct water
access in their houses have flush toilets. There is sizable section of the population that has no
access to proper sanitation.
4.4. Service delivery rating
Most people are not happy with the level of service delivery, though the level of satisfaction
and dissatisfaction differs. They have no hope that their services will improve in the near future.
Most of them harbour negative attitude towards the government, which emanates from a feeling
of being betrayed by politicians who raised peoples’ expectation for better services, which never
materialised over a very long period of waiting.

Figure 7: Graphical presentation of service Delivery satisfactory rating.
Source: Researcher’s Survey Results, 2013

5. Discussion
The poor economic base with no opportunities for employment has resulted in poor income
levels due to lack of job opportunities for the people who stay in Tohoyandou. With low income
base, paying for municipal services become an uphill task residents. In this case, lack of water is
a manifestation of poverty and has serious consequences for the livelihood of communities. As a
multiplier effect, poor drinking water and poor sanitation lead to major outbreaks of waterborne
diseases, which are prevalent in most former Bantustans communities.
Corruption and nepotism can influence service delivery. If the municipality offers tender to
people who do not qualify, poor services will be provided. The employment of people without
proper skills because they are relatives of employers is also conducive to poor service delivery.
Qualified people should be placed in relevant positions for efficient service delivery. Corruption
and nepotism fall under rent seeking activities or behaviours as a form of preferential treatment
given to individuals, resulting in some individuals having advantages over others not on the basis
of merit and competence.
The government has been the sole provider with less participation from the private sector and
households. Recently, the government has put in place initiatives such as the Municipal Service
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Partnerships (MSPs) in order to enhance services delivery. These services assist the municipality
in addressing backlogs. The Thulamela municipality has also outsourced certain services to
private organizations such as water boards for efficient service delivery. Contracting out services
also influences public participation because communities get jobs, when tenders are issued.
Contracting out also reduces administrative costs. This means administrators can then concentrate
on other management issues. Maintenance and staff costs can also be reduced because their duties
are shifted to contractors. This has and will easy the lack of funding at municipal level which in
essence is dependent on government. On lack of funding, service delivery is being funded by
Vhembe District Municipality. In order to meet the National target, the National and Provincial
government need to intervene.
Lack of capacity to provide services since some professionals (such as engineers) are not
willing to stay in rural environments like former Bantustans, hence this precipitate into poor
service delivery because the available staff has too much to handle and leaves some important
tasks unattended. The lack of capacity is also caused by residents’ default of payments for a
service which makes it difficult for municipal to provide services adequately as the money used
for developments is derived from payment of services. Service backlogs, therefore, cannot be met
because of restricted budgets.
The right to adequate housing enshrined in Constitution Act 108 of 1996 and states that
everyone has the right to have access to adequate housing and the state must take reasonable
legislative and other measures within its available resources to achieve the progressive realization
of this right. The main challenges are backlog of RDP houses and poor quality houses.
The overall impression on water and sanitation is that the municipality is addressing the
backlog of sanitation as it has allocated a reasonable number of water taps and toilets. The
maintenance of existing infrastructure is important to avoid remedial maintenance as it exposes
communities to unhealthy situations. Many people expressed levels of dissatisfaction with service
delivery and they maintain that the municipality can do more in the provision of water and
sanitation. This dissatisfaction has in many times culminated into sporadic service delivery
protests around the country, particularly in the former Bantustans. In some cases these service
delivery protest become very violent. Communities feel that politicians are using them to get
votes by making vain promises before elections.
6. Concluding Remarks and Recommendations
A new political dispensation of a democratic South Africa brought greater hopes for the
majority in the country. People anticipated that ways would be found to undo the paradigm of
urban division created by the apartheid regime. Numerous progressive policies were adopted to
this cause, with main focus on addressing the challenges in the former Bantustans areas.
Nonetheless, it became clear that, this transition was not a panacea in itself as evidence pointed
out the continuation of spatial and socio-economic inequality. In other terms, the post-apartheid
South Africa has inherited the apartheid legacy.
Like many other former Bantustans in South Africa, Tohoyandou, has backlog challenges in
housing, water and sanitation service provision, amongst other services. The constraints
envisaged is lack of funds to ensure that there is service provision. The lack of funding is being
exacerbated by issues of corruption and rent seeking behaviours. Despite the backlog within the
municipality, achievements can also be identified. These include the provision of running tap
water, toilets and housing among others.
Former Bantustans will remain “poor island cities” unless concerted effort is done to
improve the status quo. This would require:
Political will on the part of the leadership to deal with conspicuous challenges such as
corruption. Nepotism and corrupt tendencies in offering tenders should be avoided because it
causes affects the quality of services, which might lead to violent protests.
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Change people’s attitude to participate in service delivery as opposed to being mere passive
recipients. Public participation must be given priority because municipalities have been created in
order to serve the public. People know their rights and may revolt if they are neglected. Given a
chance to participate in decision-making, they become cooperative and support the activities of the
municipality. Non – participation by users has been singled out as a major cause of project failure.
New growth point strategies are required in order to invest in former Bantustans so that they
can also become drivers of development. The main objective of these growth points is to ensure
that services are delivered in a way that is sustainable, equitable, efficient, effective and
affordable, and consistent with the principles of service delivery.
Privatization can be an option for sustainable service delivery. However, as a former
Bantustan, Tohoyandou is mostly comprised of poor communities who cannot afford to pay for
privatized services. Consequently, development in the municipal water and sanitation services is
also hindered by non-payment of service bills.
Unsafe water and poor sanitation expose the lives of people to risk factors which might lead
to poor health. Proper health and hygiene education should be given to communities, especially
those who use water from public taps, or maybe from boreholes and unpurified water sources.
Safe drinking water and sanitation is of crucial importance to the preservation of human health.
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Abstract: This article selects Hankou old town in Wuhan as the research object, summarizing
the current situation of the historical urban texture. Then the author analyses the historical
development and transformation mechanism of the urban texture from the traditional model to
model of Chinese-Western integration, due to the intervention of western culture. And it will
provide references to the future research on historical urban fabric. The historical analysis
of the historical urban area of Hankou is the background of the whole study. This part
analyzes the main historical events in the process of urban development in Hankou, and
focuses on the historical and cultural elements related to the formation of urban fabric. Then
based on the historical development of the area and the intervention of western culture, the
transformation mechanism is revealed. Hankou can be seen as the ‘Chinese and Western
Collage City’, so it has gradually formed a mixture of traditional Chinese urban fabric and
Western fabric. The fabric of ancient urban area is irregular, and the fabric of modern urban
area is regular geometry. These two kinds of urban fabric combined together, very
harmonious and permeated each other. And finally it formed the present situation of the urban
fabric in Hankou historical urban area. Therefore, the overall analysis of the characteristic
of Hankou’s urban texture and transformation mechanism research of it can provide
references for the related research and the repairing strategy of the texture in some old towns.
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Introduction
The definition of urban texture
Urban texture is an important aspect of the deep structure of the city and is an element of the
city. It is a way of expressing the characteristics of urban space. （Figure 1）Urban texture is a
symbol of urban civilization. It was formed through long-term historical years. It coexists with
the emergence and development of cities. Whether a city has attractive features depends largely
on the exquisiteness and richness of urban texture.
Urban texture is directly related to the details of the city, touching human vision and various
perceptions. The city is a whole. Buildings, roads, courtyard plots, and greenery are the elements
that make up the whole. Urban texture is composed of superposition of urban elements, which is
characterized by integrity, continuity, and collage. Different regions and cultures have their own
unique manifestations in urban texture.
“Four main features” of the urban texture
Feature 1: urban texture is the material carrier that records the historical information of the
city. In the urban form, the style and style of the building is comparatively superficial. Its change
© Mei Qing., 2019
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is influenced by the ideological trend of the times (Figure 2). The urban texture, such as the road
shape, the scale of the street, the surface texture, and the social, cultural, and economic contents,
are more closely related. Relationships are gradually evolved during the long-term historical
development of the city. Therefore, in the urban form, the urban texture is relatively more stable
and continuous.

Figure 1．The urban texture of triangle, square and rectangle

Figure 2．The texture change of a block in Beijing carries historical information

Feature 2: urban texture is an important basis for guiding urban development. Urban texture
can help us to interpret the potential laws in the process of urban development and guide a new
round of urban development and construction. Urban development, in a sense, selectively retains
existing textures, or excavates primitive textures, or replaces textures that lose vitality with new
textures, or uses new functions to awaken the process of troubled textures.
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Feature 3: urban texture reflects the characteristics of a city. For example, Wuhan's texture's
conformity with the roads and neighborhoods formed by the trend of the Yangtze River is a
unique charm that differentiates Wuhan from other cities, and it also adds competitiveness and
vitality to its current fierce regional competition (Figure 3). At the same time, the urban texture
retains the characteristics that are compatible with the lifestyle of residents and demonstrates the
unique culture of a city.

Figure 3．The texture of fishbone streets and alleys in Hanzheng Street,
Wuhan reflects the characteristics of the city

Feature 4: urban texture is an important link between citizens and cities. Whether it is a city
road or a street courtyard, it is directly related to the daily life of the citizens. The urban texture
reflects the citizen’s activities. The inheritance of such activities and culture of people are related
to the pattern of the street and courtyard. Therefore, to protect the urban texture is to allow the
activities of citizens to be continued and inherited, which enhances the public's sense of pride and
belonging.

Methodology
Graph-bottom relationship theory
The theory of map-bottom relations shows that the relationship between maps and the bottom
is one of the important means of judging the success or failure of urban external space. Roger.
Trancik said in the book “Lost Space for Lost”: “The theory of graph-bottom relationship studies
the relative proportions between ground-based building entities and open-bodied bodies. In every
urban environment, there is an established mode of entity and virtual entity.
The use of the map-bottom method in spatial design can be used to determine the
relationship between the bottom and the bottom of the graph by adding or subtracting changes
from the actual shape of the manipulation pattern. The purpose of controlling the relationship
between maps is to establish different spatial levels and to clarify the spatial structure within the
metropolis or region. Individually, the sizes of these spaces are different, but they are all closed,
and they still maintain a certain order relationship between them. At the same time, the use of
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graph-to-bottom relationship analysis can, on the one hand, directly reflect the space in urban
areas. The “texture” and structural organization formed in the time span of the pattern, and
through the comparison of maps and bottom graphs at different historical periods in the same
location, the existing problems in the urban sector and the frequency and direction of its
construction can be analyzed. It provides guidance for the shaping of follow-up urban spatial
forms. On the other hand, in the integrated design process of “urban debris”, the graph-to-bottom
relationship diagram can also be used to test whether the design is in harmony with the
environment structure relationship in terms of scale, morphology, structure, and organization, so
as to obtain a good overall city. The pattern table of the graph bottom relationship analysis is
shown in Table 1.
Table 1
The pattern table of the graph bottom relationship analysis
Buildings as backdrop,
highlighting space

Space as background, highlighting the buildings

Shape object

Shape space. Surrounding spaces
with architectural shapes. Space
places are the design goals.

Shape body mass. Surrounding buildings with open
space, with individualized and prominent masses is
the goal of design

Field of application

Traditional design methods
aiming at creating positive space.

Modern urban design under the globalization theory
with the purpose of building positive building mass.

Morphological features

Uniform texture, image of a
unified regional image. Regional
signs and node images are
relatively weak.

The regional image is rather messy and lacks a
unified image of the neighborhood. Regional signs
and nodes are well-defined and have strong
imagery

Measurement and analysis
An Analysis of the transitional stage of Hankou City's texture
The formation of the texture of historical cities in Hankou is a kind of thing formed by the
collision and blending of traditional culture and foreign culture. During various periods of urban
development in Hankou, various urban planning cultures affected the urban texture of Hankou,
experienced many urban planning practices, and were partially implemented. This has had a
direct impact on the urban fabric of Hankou, or it has never changed. It can be implemented, but
it also reflects a trend of urban cultural development.
1. The first stage – the legacy of the nature and traditional buildings, laid the foundation
for texture. At this stage, the city's texture structure is represented by the natural city derived
from the traditional “courtyard style” in southern China and the “front shop and back home” style
mixed in commercial markets. Due to the early commercialization of the town of Hankou, the
“boat house” of the floating people, the “hanging house” along the river bank, and the “shelf
house” near the Luhan Railway have become the parts of Hankou since the late Qing Dynasty.
The "Chinese community" is an important factor in the form of living, and it has a strong sense of
place.In the late Qing Dynasty, the old urban district of Hankou, China has already formed three
sections: “Hejie” (now Yanhe Avenue), “District Street” (now Changdi Street), and “Zhengjie”
(now Hanzheng Street). The three streets are roughly parallel to the streets of Hanshui (Figure 4).
At the same time, they also form the north-south to the secondary street, which is basically
perpendicular to the Han River, leading to the riverbanks. The spatial texture of urban space is
very different from the strict ritual system of ancient Chinese cities. It belongs to the commercial
and social spatial characteristics of the sprouting state of capitalism under the conditions of
endogenous and semi-natural economic and social conditions, thus forming a traditional business
and trade town with the distribution of goods as the trigger point.
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Figure 4．Texture of the old city of Hankou

In the “self-organizing process”, the spatial pattern of urban space is formed. Residents tend
not to stick to the strict north-south orientation relationship, and there is no obvious urban axis
relationship. The layout of the streets and lanes looks more like a random formation, with great
life scenes and vitality; such as Hanzheng Street, Changdi Street in the Old City of Hankou, and
the oriental traditional streets. Itcombines numerous and complex ecological behaviors that breed
what we now call “streets”. “Culture” is a derivative of urban space. It is the result of the
continuous accumulation of citizen life in the urban public space. Therefore, it can be said that
the first stage is the derivation of the remains of the nature and traditional buildings, which laid
the foundation for the texture of the urban historical city of Hankou.
2. The second stage – the establishment of the concession, refinement of texture. In 1861,
when Hankow was opened and the modernization of the city of Hankow was entered in the early
stages of Western culture, the construction of the concession began passively. Western countries
also brought advanced urban planning ideas while building the concession. In the first year, the
British first opened up a lease in Hankou, and specifically designed a plan for the concession. In
the following year, Germany, Russia, France, and Japan successively established a concession in
Hankou, and the five countries’ concessions followed the Yangtze River. Countries are building
in their respective concessions, including the development of streets, the construction of
embankments and docks.
The early importation of Western urban culture is represented by the large-scale construction
of the road under the guidance of streetism. The road morphology is more regular, and the layout
of roads is mostly in the form of square grids. The architecture is mostly Western classical style.
In addition to the British Concession, no detailed planning has been carried out in the other
concessions, and the questions asked by the concessions have been established independently of
each other. There is no unified planning. Therefore, there are a large number of irregular plots
similar to triangles in the modern urban area of Hankou. However, in order to maintain a unified
setting of the municipal facilities in the concession and maintain the continuity of water supply
and power supply, the road between the concessions is basically maintained. This has caused the
phenomenon of the roads in the modern urban area of Hankou to be broken and crooked.
Western urban culture is full of antithetical relations. Compared with the pureness of Chinese
culture, it is full of logic and symbolizes efficiency and fairness. Through rent and urban planning
in the border areas, the urban texture is also generally in geometric form. With the establishment
of the Hankou British Concession in 1861 and the formation of an urban space pattern that was
very different from the “Chinese community” in Hankou, the urban morphology began to change
greatly, making the rapid development of Hankou from the township of a feudal agricultural
society in the past to the prosperity of modern China. Take the British Concession as an example,
five roads that are basically parallel to the Yangtze River and six roads that lead to the Yangtze
River at an angle of 72° with the Yangtze River constitute a diamond-shaped road network with a
similar grid pattern; these five vertical The streets laid the foundation of the road networks for the
concessions in the following countries (Figure 5).
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Figure 5．The basic pattern of the British concession road network

In terms of planning, the concession is based on blocks as the basic land-use unit and ordered
grid space texture characteristics; specific to each concession is still different, such as Russia and
the French Concession, with strong neo-classical urban planning techniques, more emphasis on
the artistry of the urban space; while the German concession and the Japanese concession, the
space is the most simple chessboard block pattern. In the concession, the strict planning makes it
necessary to build houses according to certain rules.
As shown in Figure 6, other concessions have begun to follow the example of the small street
profile and began to build their respective concessions. The Russian Concession and the French
Concession refer to the British Concession as the standard in the direction of the road network,
and adjust it. As for the German and Japanese concessions, the vertical road has finally been
adjusted to the vertical state of the Yangtze River, forming a regular grid layout. After the year,
with the opening of the Beijing-Hanyang Railway, in order to better communicate the concession
and the railways, the concessions began to build roads leading to the railways, and at the same
time paved the railroads that lead to the Jing-Han Railway. Such roads or railways are often used
as transportation. Because of the use, most of them have not gone through detailed planning, but
are only isolated constructions. At the same time, they have not considered the relationship with
the terrain, resulting in the irregular shape of many street profiles in modern urban areas of
Hankou.

Figure 6．Small street profile model in other concessions

3. The third stage – the construction of the new district, blending old and new textures.
After the opening ceremony, with the construction of the concession area, western culture
represented by advanced urban planning concepts and building techniques was introduced into
Hankou. In the past, the land on the beach in Hankou became a new type of city. Straight roads,
tall buildings, neat streets contrasted with crowded streets, low buildings, and intertwined street
space. Through the new and modernized urban space in the concession, the Hankou people in the
Chinese mainland have first encountered foreign advanced culture.
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The ancient Hankow period was a traditional Chinese small-scale industrial and commercial
city. Under the guidance of secular culture, urban construction was a spontaneous bottom-up
process. It was classified according to the type of urban texture. Hankou was a typical
spontaneously formed Chinese traditional type. city. After the construction of the concession,
Chinese people began to carry out preliminary planning exercises for the city. The
implementation of urban planning has a huge impact on the urban fabric of Hankou. Using the
Hankou Concession as a template, a large area between the north of the concession and the
Beijing-Hanshan Railway has become an experimental field for early urban planning and
construction. On the one hand, it emulates the foreign city planning management system and has
specifically established the Hankou Architecture Office, on the other hand, Hankou 's streets are
planned in a unified way, and they follow the scale of Paris and London. They plan roads in the
town of Hankou and draw ‘Street map of the whole town of Hankou’ (Figure 7).

Figure 7．Street map of the whole town of Hankou

Figure 8．The grid texture in the model area

Finally, the parts of the figure are implemented, called the “model area” (Figure 8). By
comparing the urban texture of the “modern area” in the modern new district with that of the
concession area, the road network formed in the new district is more regular than the concession
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area, and the scale of the plot is smaller. This illustrates the grid layout has been widely
recognized and accepted by the people. This model is more suitable for the linear growth model
of the development of the Yangtze River along the Hankou, and is conducive to improving the
value of the land.
Conclusion
According to the three transitional stages of the textures in Hankou, the transformation
mechanism of the cities can be outlined.
Influence of the geographical environment
Geographical environment is the foundation of human society’s dependence and the most
basic material condition for the formation and development of cities. The influence of natural
factors on urban development is the most significant and has always been accompanied by the
entire process of urban formation and development. Differences in natural factors make different
cities have urban texture with local characteristics.
As the basic unit of urban texture, architectural texture influences the sense of space of the
city. In the process of city formation, it follows the climatic characteristics and changing rules.
Hankou, for example, is located in the middle reaches of the Yangtze River and belongs to the
north subtropical monsoon humid climate. Its climate characteristics are cold in winter, hot in
summer, high in humidity and heat. Based on the existing environmental characteristics,
ventilation and heat insulation are the main considerations in urban planning and architectural
design in Hankou. Therefore, the main building of Hankou is oriented toward the North-South
direction. The building direction of the ancient city is generally parallel to the north-south
direction of the Han River. There are no north-south roads in the concession area, and the
buildings are arranged along the streets, so as to make better use of the value of the land along the
river. The building is generally perpendicular to the direction of the Yangtze River. After the
construction of the new area in modern times, the main direction of the building was adjusted in a
direction parallel to the Yangtze River, which is conducive to accepting the airflow from the river
surface and forming a good ventilation effect.
The construction of Hankou is a process of constantly adapting and renovating the
environment. Through continuous adjustment of the building’s orientation, good ventilation is
achieved. At the same time, through the construction of technical means, and constantly
transform their own building environment, the final formation of urban texture based on climate
characteristics.
Development of social and economic spheres
Urban texture, as a two-dimensional representation of urban space, is a product of the
materialization of complex human social economic activities in the historical development
process, and is a representation of the physical space of urban functional organization. The
intrinsic mechanism of its formation, development, and evolution essentially comes from the
requirements that the urban form constantly adapts to the socio-economic background and
changes in urban functions.
In modern times, the main function of the city changed from the rule of the residents in the
ancient period to the plunder of the capitalism by foreign capitalist countries and the revival of
national capitalism in the latter part of modern times. Therefore, modern society and economy
have played a huge role in promoting the development of the city.
The promotion of socio-economic development is mainly reflected in the maximization of
land use value. During the construction of the concession in the historical district of Hankou, the
city used a refined layout of square grid roads to extend the road network density, reduce the size
of the plots, and increase the length along the street, ultimately maximizing land use efficiency.
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Such an approach will present various types of diversified spaces, prompting the appearance of
various characteristics such as street buildings, arcades, etc. in modern urban space.
Input of cultural awareness
The city is a material manifestation that people accumulate for a long period of time in
accepting cultural input. Whether it is a spontaneously formed city or a planned city, it relies on
the will of groups or individuals to shape the urban form.
In the modern period of the city, with the introduction of Western urban planning ideas,
various modern cities began to draw up plans and plans for text production. As a direct predictive
control method for urban development, they played animportant role in the development of
modern cities. They emphasize urban function and efficiency, and lay out the overall layout of
the city through a grid-style road network system and a regular street profile. Under the influence
of Western culture, the urban structure of modern Chinese cities has undergone tremendous
changes, but the urban space still maintains the inwardness and unity of local culture.
Under the influence of China’s cohesive culture, urban space is cut from the building entity
and is an active, enclosed urban space. It is the influence of this traditional cohesive culture that
has essentially led to the special urban space texture of modern cities. The texture of modern
cities is an external manifestation of the extension and development of local Chinese cultural
concepts under the influence of Western culture.
In all, through the analysis of Hankou City's texture, the overall characteristics of the city's
urban fabric in the historical district of Hankou are summed up by integrating Chinese and
Western cities and architectural concepts, and through urban two-dimensional. The urban texture
of Hankou historical urban area is a certain universal character, and there are some subtle
differences between individuals. Therefore, the urban texture of the city has been characterized
by collage, openness, and regionality.
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HISTORICAL EDIFICES OF RAMNA:
A PROSPECTIVE HERITAGE ROUTE
IN URBAN DHAKA
Abstract: For a city that started at the bank of a river, Dhaka shows a unique characteristic
in its urban development pattern. The 400 years old city in its historical timeline shifted
from the river towards the land giving preference to a certain area that is known as Ramna.
The history of Ramna began in 1608 with the Mughal. It comprised two residential areas
of the high officials of the Mughals. It once placed Mughal garden, green open spaces,
garden houses etc. The British cleared the jungle of Ramna and built racecourse, boulevard
for the elites to stroll in the evening. The planning of this area as the civil station of the
newly formed province of East Bengal and Assam in 1905 saw construction of several
edifices. It also witnessed the building of the first modern architecture by Architect
Mazharul Islam of Bangladesh. A walk started from the mosque of Musa Khan tucked in
between Curzon Hall and Shahidullah Hall towards the Institute of Fine Arts of Dhaka
University would take us from Mughal to Modern Dhaka. The collections of buildings
of Ramna from different historical phases tell the story of the past in a synchronized
manner. The study reveals a diverse historical route of different timeline within the
contemporary urban form of Dhaka. Hence, the objective of this paper is to explore how the
embedded connectivity of a historical urban segment can be traced down with the help of
space syntax analysis to define a unique heritage route for future planning of the city.
Keywords: historical edifices, Ramna, heritage route, urban Dhaka, space syntax.

Introduction: Urban Growth of Dhaka & Significance of Ramna
The 400 years old city Dhaka is centrally located, almost in the midmost segment of the
country. The geographical location of Dhaka was always favored by the invaders, settlers from
the very existence of the city. Dhaka in times was lost but again rose from its own ruins. The city
enjoyed being the provincial capital of the Mughal and Colonial period. It experienced the
adornment of being military, administrative and trading center in times. The first settlers set foot
on its ground from boats. The forgotten fact is that, Dhaka is almost like an island framed by
three rivers, Buriganga, Turag, and Balu. Even until 1950’s, with its spacious green spaces,
crisscrossing canals, boats plying through the heart of the city, Dhaka promised to be a place by
the water. (Mamun, 2000). The urban development history of Dhaka shows two major reasons for
its growth pattern: the administrative decisions of the rulers and the economic factor (Islam,
1996). The Mughal city concentrated along the river Buriganga. They choose the site for defense
strategy. The colonial Dhaka stretched more towards north. The introduction of steam engine,
railway for commerce and transportation of raw materials (i.e. jute, tea etc.) benefited the
inhabitants’ direct & indirect way and also initiated urban development to the city. After the
creation of the independent state of Bangladesh in 1971 Dhaka became the capital of a sovereign
country. This led to Dhaka’s phenomenal growth since then (Fig.1).
Here, in this study the area Ramna and the architectural edifices within it were chosen for the
following reasons; firstly, the planning of Ramna as the civil line of Bengal province reflects the
concept of Colonial Township. Secondly, Ramna, act as a breathing space for the city since the
© Farzana Mir, Fahmida Nusrat., 2019
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Mughal. Mughal garden, “Bag e Padshahi” (Garden of Emperors) was in this area. The Nawabs
garden house, zoo was also in Ramna. The British built racecourse, boulevards for the elites
(Mamun, 2000). The first urban landscape planning of Dhaka initiated planting trees in Ramna.
Still today, Ramna is vibrant with cultural activities taking place within and around it. Finally and
most importantly, the change in land use pattern from residential to administrative enclave to
institutional zone, the area did not face drastic changes in terms of diminishing its authenticity as
a royal landmark. Rather it evolved with the city keeping its innate age old vibe refreshing with
modern ramifications. Part of it even now considered as the vibrant “Cultural Corridor”
(Samayeenand Imon, 2017) of Dhaka. This gives us the opportunity to study the urban history
of the zone as it was and as it is now.

Figure 1. Area of Dhaka in different period shown in the DAP map with reference
to Ramna racecourse (in yellow mark), Source: Modified by the author

Emphasizing on some representational buildings of various timeline, the study is particularly
focused on understanding the prospect of heritage route in this zone with an analytical overview
of both historic perspective and syntactic properties of the segmented urban form of Ramna.
Methodology
To find a prospective route for generating heritage walk while observing historical edifices in
Ramna, the study has been conducted on the basis of extensive literature followed by Syntactic
Analysis developed by Space Syntax Laboratory. Maps of the selected time period have been
collected from secondary sources, followed by a detail land use survey and in depth observation
to select the buildings from basic inventory of Ramna by understanding their historical
significance. Later on the syntactic analysis has been carried on to find out a “Heritage Walk
Route” by exploring various syntactic measures of the selected buildings’ frontal or approached
road segment in past and present.
For the purpose of this research, six maps of Dhaka City of different time periods; preMughal, Mughal, Map of 1859, Map of 1905-1911, Map of 1952 and Dhaka city map of 2007
have been studied to understand how the city shifted from the river to the land along with its
shifting core from Babubazar to Ramna to more northwards. Axial maps of all those periods have
enabled generating global and local integration maps and their integration values have been
checked for error; there were no negative values found. From the table generated by the graph
analysis, connectivity, intelligibility was plotted for different time periods.
Scope remains in further study of this built heritage by formulation of specific urban
conservation policy for future development in the area. The limitation lies within the limited selection
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of heritage buildings from the basic inventory of Ramna. There are also several measures in space
syntax to judge (i.e. convex space, isovist space) the relation of the edifice with its surroundings. Only
axial map, connectivity and integration have been analyzed. Scope remains also in the inclusion of
every edifice for detail analysis of them and relate to the city context.
Urban Morphology, Conservation and Heritage Walk
Urban morphology is the study of the form of human settlements and the process of their
formation and transformation. It emphasizes the importance of explaining and identifying
structural elements and their development sequences therefore, it is very helpful in historic
preservation research. (Whitehand et al., 2011). The principles of urban morphology are, firstly,
urban form is defined by three fundamental physical elements: buildings and their related open
spaces, plots or lots, and streets. Secondly, urban form can be understood at four levels of
resolution corresponding to the building/lot, the street/block, the city, and the region. And finally,
urban form can only be understood historically since the elements of which it is comprised
undergo continuous transformation and replacement.
The contributions of urban morphology to the research of historical preservation are embodied in
two perspectives. First, the premise for the study of urban morphology is based on the understanding
that the basic quality of urban landscape is subject to historic changes. This understanding also forms
the base of historical preservation practice today since the historical preservation and urban
conservation always involves the varying physical and spatial context. Second, the methods urban
morphology uses can be applied to the research of historical preservation. The specific
implementation of morphological analysis to demonstrate the relationship between different elements
of the built environment, for instance the relationship between plots and buildings can be an effective
way to study the historical and modern urban fabrics. Concept of Urban Heritage and Built
Environment Conservation is how the historical cities reflect different periods and planning ideas in
both the overall town plan, public open spaces and the buildings. It is what the building, the historical
area, the landscape has to tell us about the way people lived and thought in the past.
The CRUTA (Conservation and Research of Urban Traditional Architecture) Foundation
invited the novel idea of Heritage walk in 1988 in North Kolkata, which renews the heritage of
education, enlightenment, public service, and reform that the city traditionally stood for. Heritage
walk, by putting a number of the heritage buildings into a tour serving the tourists can brought a
positive change in the land use pattern of the area (Rahman and Nayak, 2008). The revenue
earned through the walk may positively influence the area’s economy.
History and Timeline of Ramna: A Brief Narrative
Ramna, the name, at present verbally and spatially directly linked to the green park which is in
bengali named as “Ramna Uddyan” (Ramna Garden). But the historical Ramna was more than a
garden. It began with the Mughals from 1608. Ramna was first developed as Mughal high officials’
residential area. The prominent two localities are “Sujatpur” & “Chistia”. When Mughal rule was
weakening, the ascent of the British rule reduced the status of the city to a mere district headquarter.
During the Mughal time the Fort formed the administrative nucleus. It was turned into a jail by the
British. The new administrative district grew up near the Victoria Park (Mamun, 2000, Islam,1996).
The Europeans gradually moved from the riverside to the new residential area in Ramna
(Fig. 2). The residential houses in Ramna had the best available contemporary living facilities.
The architecture of these buildings of two types: one was built in pure Renaissance styles or
European style and other was a hybrid style of Mughal and the colonials. After 1905, the centre
of principal administration of the capital city was located in Ramna. The present Medical College
Hospital housed the provincial Secretariat. Government administrative control was updated,
forming two units located at Ramna and near Victoria Park.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

140

HISTORICAL URBAN FABRIC

а

b
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Figure 2. (a) Ramna Racecourse, (b) Ishrat Manjil,
(c) Durbar Hall (Source: Sekaler Dhaka, Mamun,2000)

The Civil Lines were not only the administrative centre but also the official residences of the
administrative heads. Centre of educational institutions was also established in Ramna at this
time. The Ahsanullah Engineering School was built around Ramna. Construction of Dhaka
College began in 1904, Lord Curzon himself laid the foundation of it. The landscaping work of
Ramna began in 1908 by R.L Proudlock, a staff of London’s famous Kew garden who carefully
chose the trees suitable for hot humid environment of Dhaka. He left in 1918 but his associates
completed his incomplete work in 1928. Most of the buildings erected before the annulment of
partition were handed over to Dhaka University when it was established in 1921. Majority of the
colonial architecture that remains erect till this day are within the Ramna area lie in the custody
of the Dhaka University authorities and the rest are the concern of the Public Works Department
(PWD). This is one of the reasons that they are still standing. (Mamun, 2000).
Its spatial enclave was never clearly demarked (Forier et al., 2011-2012) and even at present,
apart from the park, the locational significance is behold by manifesting the name onto some
administrative building of that zone like; Ramna Thana. This study considered the historical
Ramna manifested generally (shown in the map at Fig.3) and its significant edifices of various
time line. When Ramna was in the building process; most of the buildings of this zone might be
more integrated with its surroundings than now as the city perimeter was not too large and
complex then. This paper attempts to find out how they were related to the city in past and what
is the situation at present by analyzing the axial maps of different time periods.
Timeline of Ramna
The chronological events related to the built environment revamping around Ramna shows
its significance as a continuous urban priority of various timeline. The following are the glimpses
of some historical built environment alteration and initiation that taken place in this area:
1610
History of Ramna begins with the building of two residential areas for the high
officials of the Mughals.
1679
Building of Hazi Shahbaz Mosque 17thcentury Mosque of Musa Khan
1717
After shifting of capital from Rajmahal, Ramna became barren
1765
Nimtoli Dewri
1777
Greek memorial 18thcentury Sikh temple
1825
Charles Dawes cleared the jungle of Ramna
1840
Development process continued with Moreland Skinner
1840
Construction of garden houses was led by Armenianlandlord
1844
Nawab’s garden house “Eshrat Manjil” was in the place of Dhaka university arts
faculty building
1857
Sepahi mutiny and formal British rule in India
1859
In the map of Dhaka Ramnawas shown in two parts: Ramna racecourse &
Ramna Plains
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1864
1870
1904
1904
1905
1908
1911
1911
1917
1921
1921
1929
1955
1962
1971

Municipality built a road for elephant from pilkhana to Ramna, which is now
known as “elephant road”.
Another rebuilding of Ramna occurred. 1885
Railway station in Phulbaria
Construction of Dhaka College started.
Lord Curzon laid the foundation stone of Curzon Hall 1905
Partition of Bengal was announced
Construction of Governor’s House, secretariat, Fazlul Haque hall
Landscape Planning of Dhaka started by Quei garden with the super vision
of R.L. Prondlock
Annulment of partition of Bengal
Construction of Bardhaman House, Chummery House
Pattrick Geddes offered an outlined for development of the old town area with
colonial offices and residential buildings around Ramnagreen.
Establishment of Dhaka University
Different buildings built during partition of Bengal in Ramnawere handed
over to Dhaka University
Salimullah MuslimHall
Art college
PublicLibrary
After independence. Ramna green was named “Shuhrawardi Uddan”.
(Source: Mamun, 2000)

Architectural Inventory of Ramna
The following architectural inventory has been compiled from various significant time period
as representational buildings of Ramna. The study is intended to observe whether the scope of
heritage route can be further elaborated, hence initial phase of investigation is limited within a
small number of representational buildings from different historical time periods. The segmented
map showing Ramna enclave (in black dotted line in Fig. 3) and its surrounding has been marked
up with some important historic buildings of Mughal, Colonial and Modern era.
For the purpose of this study, the buildings highlighted in the list has been selected to
observe if they fit in a heritage walk route as representing major edifices of various era. The
buildings are marked with color code showing specific period (shown in Table. 1) and their
location in map (Fig. 4). The analysis of axial maps are later associated with the location of these
buildings into the urban fabric to understand whether the approach road to this structures are well
integrated to propose a heritage walk for this glorious segment of Dhaka.
Table 1
Buildings of various periods with color coding selected for detail analysis (Source: Modified by the author)
Edifices

Color code

Time Line

Khaza Shahbaz Mosque&
Khaza Shahbaz Tomb

●

Mughal period

Greek Mousoleum
Curzon Hall
High Court
Chummery House
Bardhaman House
Art College
Dhaka University Library
TSC (Teachers Students Center)

●
●
●
●
●
●
●
●
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Syntactic Analysis of Ramna Area

Since morphological studies can help us to identify the present-day values of historical
elements, they often act as an important analytical device for urban conservation practices (Liu,
2011). The quality of the descriptions and analysis for the historical urban patterns designate the
quality of the plan decisions. Syntactic analysis of urban form developed by Space syntax
laboratory is a widely used method. It helps to understand the spatial clues which have
importanceinplanningdecisionsforurbanconservationareaandit’saround. Space syntax is a model

Urban Form and Social Context: from Traditions to Newest Demands. 2018

143

HISTORICAL URBAN FABRIC

for representation, analysis, and interpretation of urban form regarding how towns work, and the
relation between patterns of use and movement (Hillier et al.,1987).

Figure 4. The location and image of selected edifices around Ramna

The Integration maps from various timeline of Dhaka city, show the most integrated roads in
red to the least integrated ones in blue visible with the then existing urban integration core for
both global and local conditions (Figure.5 to 10). The first order syntactic measures; Global (Rn)
and Local integration (R3) and Connectivity (CN) are followed by second order measures of
“Intelligibility”(Rn^CN) and “Interface of Potential”(Rn^R3) of the urban gridare compiled
accordingly along with the timeline maps of Dhaka (Table.2).
Pre-Mughal era has no existence of Ramna as an area. But Mughal map of Dhaka first
identified the area that pop up the name Ramna. As the city grows in a complex web, Ramna, till
date holds the image of greenery and acts as “Urban Lung” of Dhaka.
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Fig. 5(a): Pre-Mughal Dhaka Source:
http://en.banglapedia.org/

Fig. 5(b): Global Integration (Rn)
of pre-Mughal Dhaka

Fig. 5(c): Local Integration
(R3) of pre-Mughal Dhaka

Source: the author

Fig. 6(a): Mughal Dhaka
Source: http://en.banglapedia.org/

Fig.6(b): Global Integration (Rn)
of Mughal Dhaka

Fig. 6(c): Local Integration
(R3) of Mughal Dhaka

Source: the author

Fig. 7(a): Colonial Dhaka, 1859
Source: http://en.banglapedia.org/

Fig. 7(b): Global Integration (Rn)
of Colonial Period (1859)

Fig. 7(c): Local Integration (R3)
of Colonial Period (1859)

Source: the author
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Fig. 8(a): Dhaka, 1905-1911
Source: http://en.banglapedia.org/

Fig. 8(b): Global Integration (Rn)
of Dhaka in 1905-1911

Fig. 8(c): Local Integration (R3)
of Dhaka in 1905-1911

Source: The author

Fig. 9(a): Map of Dhaka, 1952
Source: collected by the author

Fig. 10(a): Dhaka, 2007
Source: the author

Fig. 9(b): Global Integration
(Rn) of Dhaka in 1952
Source: the author

Fig. 10(b): Global Integration (Rn)
of Dhaka in 2007

Urban Form and Social Context: from Traditions to Newest Demands. 2018
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of Dhaka in1952

Fig.10(c): Local Integration (R3)
of Dhaka in2007
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The comparative analysis of maps of various time periods (Table.2) shows that the maximum
global integration (Rn) value gradually reduced with a very moderate differentiation from
0.869532 of pre-Mughal period to 0.837922 of 2007.Though the city expanded a lot after the preMughal period and its complexity of spatial arrangements has increased the road networks with
more connected segments, the overall character of intelligibly of the city has been reduced from
0.533224 of pre-Mughal period to 0.1842045 of 2007.
Table 2
Comparison of Integration values (Global-Rn and Local-R3), Connectivity (CN), Interface of Potential
of Urban Grid (Rn^R3) and Intelligibility (Rn^CN) values of vaious time period of Dhaka City
Time
Period
PreMughal

Rn

R3

CN

Max

.869532

2.26085

7

Min
Average

.351765
.651985

.333333
1.22033

1
2.48485

Max

.722528

2.12493

6

Min
Average

.320412
.557642

.333333
1.25649

1
2.58621

Dhaka in
1859

Max
Min
Average

.775545
.344398
.591538

2.37946
.333333
1.2971

8
1
2.625

Dhaka in
1905

Max

.771755

2.43877

8

Min
Average

.345556
.591164

.333333
1.32155

1
2.65294

1952

Max
Min
Average

.78096
.306188
.541517

2.55362
.333333
1.28156

9
1
2.60188

Mughal

Max
.837922
3.34391
43
Min
.209755
.351994
1
Average
.539467
1.45619
3.12943
*As for 2007 map, the local integration has been considered with R=4

R of
Rn^R3

Intelligibility
R of Rn^CN

0.779207

0.533224

0.6805086

0.4709607

0.642909

0.4573423

0.6169546

0.4276914

0.5544438

0.3390648

0.4744797

0.1842045

2007*

The main integration core of the city has also been gradually shifted. Bur the Ramna zone in
all cases remains to a closer contact to the city integration core though apparently the extended
city size make it seem chaotic to identify. The buildings in and around Ramna are identified
easily considering the local network.
In table.03, all 5 maps, excluding pre-Mughal Period (as the road network was in a too
elementary level & no edifices were erected in that era) are combined according to time line to
have a comparative understanding of the syntactic measures of the approach/ frontal road
segments of the selected edifices of the Ramna area. Though all buildings were not erected at the
same time; rather phase by phase, the existence of the road segments were apparently evident
from the early phase of map, might be in a deformed lay out. Roads were reshaped, added time
by time; hence the values for all road segments approaching the edifices are considered for
analytical understanding of how the individual segments with their locations (both in local and
global integration maps) can be significant and can form a define route that could be easily
considered as a heritage spine. The approach road segments of various buildings are analysed in
terms of their various syntactic measures in different time periods were mostly all of them show
higher or nearer values of Rn & R3 in comparison to respective periods‟ average Rn and R3.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

147

HISTORICAL URBAN FABRIC

Table 3

Greek Mousoleum

Curzon Hall

High Court

Chummery House

Bardhaman House

Art College

DhakaUniversity
Library

TSC

Rn
R3
CN
Rn^R3

KhazaShahbaz Mosque
&KhazaShahbaz Tomb

Mughal
Dhaka

Syntactic Measures

Time lime of various maps

Selected buildings in the Ramna Area
(Along with Syntactic Measures of the approach/ Frontal road segment of the edifices in various time periods)

.615598
1.31797
3

.660337
1.41359
2

.664383
1.48036
3

.653439
1.19815
2

.601483
1.38734
3

.615598
1.31797
3

.544314
1.46661
3

.568476
1.17688
2

.660337
1.41359
2

1859

.647186
1.31797
3

.612899
1.13657
2

.687223
1.55172
3

.66479
1.32722
2

1905

.648214
1.31797
3

.613728
1.13657
2

.689431
1.55172
3

.667625
1.32722
2

1952

.727196
1.42553
3

.698941
1.50724
3

.715815
1.52269
3

.715815
1.52269
3

2007

Rn^CN

.565889
1.34439
2

.593548
1.09529
2

.612899
1.13657
2

.591538
1.2971

.613918
1.23882
2

.648214
1.31797
3

.568371
1.34439
2

.595493
1.09529
2

.613728
1.13657
2

.591164
1.32155

.67982
1.56883
4

.727196
1.42553
3

.774209
2.25422
6

.774209
2.25422
6

.698941
1.50724
3

.541517
1.28718

.675075
1.2938
3

.724404
1.66484
5

.724404
1.66484
5

.690074
1.25483
3

.539467
1.45619

0.5544438
0.3390648

Rn^CN
Rn
R4
CN
Rn^R4

.647186
1.31797
3

0.6169546
0.4276914

Rn^CN
Rn
R3
CN
Rn^R3

.610984
1.23882
2

0.642909
0.457342

Rn^CN
Rn
R3
CN
Rn^R3

.557642
1.25649

0.6805086
0.4709607

Rn^CN
Rn
R3
CN
Rn^R3

Average Rn &R3 for variousperiod

Comparing all syntactic values for selected historic buildings in various time periods.

.675075
1.2938
3

.690074
1.25483
3

.665882
1.45307
4

.665882
1.45307
4

.725272
2.65904
14

0.4744797
0.1842045

It is noticeable that the values are changing for the road segments individually as well as for
the whole urban system in a gradual manner of time mostly to higher ones. The global integration
values with the specific building segments‟ value might differ considerably, but those roads are
more locally integrated and it helps to consider the understand the future prospects of a heritage
route along the selected historical buildings.
But the value reduction of intelligibility in macro level doesn’t show that the selected
heritage buildings of the specific zone have become less identifiable. Rather the increased values
of local integration are showing strong possibilities of connecting the heritage buildings within a
heritage walk. The maximum local integration (R3) of the same maps of pre-Mughal (2.26085)
has been increased to a value of 3.34391 in 2007. Even the road (Segment No.2398) in recent
map (2007) showing highest global integration value (Rn-max) of 0.837922 is also nearer to
Ramna zone and in selected area, four roads share two historic buildings each (2407, 2608, 2421
and 2408) thus making the rationality of an effective heritage route within this premise.
From the Table. 4, it is evident that, the current integration values of specific segments
approaching selected buildings are higher than the average Rn (0.539467). Same is applicable to
local integration. Even the identified segments are interconnected from one to any other with a
highest turning of four steps. And most buildings are one step away from others. The axial map
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of 2007 (Fig: 11) shows the approximate location of the buildings with reference to the main
integration core of the city.
Table 4
Comparing the integration value of specific segment with over all
Global Integration and Local Integration of 2007 map.

TSC
2608

0.665882

0.690074

2408

1.25483

Dhaka University
Library

2408

0.724404

Art College

2407

1.66484

Bardhaman House

2415

0.724404

Chummery House

2421

0.675075

High Court

2421

0.725272

Curzon Hall

2608

0.665882

Greek Mousoleum

2407

0.690074

Segment
No.
Global
Integration
(Rn) of
2007

KhazaShahbaz
Mosque
&KhazaShahbaz
Tomb

Syntactic
measure

0.675075

Buildings

1.66484

1.2938

2.65904

1.45307

1.45307

1.25483

Local
Integration
(R4) 0f 2007

1.2938

Run (max)- 0.837922 (Segment no. 2398)
Rn (Average)- 0.539467

R4 (max)- 3.34391(Segment no. 1125)
R4 (Average)- 1.45619

Figure 11. Selected heritage structures located in axial map of 2007
(Source: Modified by the author)
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Conclusion
The case for conservation of building and surroundings of colonial Ramna has become an
important issue as it is showcasing a unique built environment various historical timeline in
Dhaka. Heritage walk can be an efficient tool and based on our analysis of the historical buildings
of Ramna of various periods, as well as the syntactic analysis of the regenerated axial maps, we
can state the scope of a significant heritage walk is evident within the area.
The area Ramna witnessed a rigorous urban place making process around it. From Mughal
historic buildings to contemporary architectural intervention has retained the multifaceted vibe of
this area. According to Forier et al. (2011-2012), “It is hard to say what characterizes Ramna area
but when walking around in this neighbourhood one can somehow ‘feel’ the difference with the
rest of the city”.
Good planning starts with what the existing resources are; material resources, economic
resources, human or cultural resources. When we have a clear concept of what we have then we
can decide what to do with them. In this light, urban heritage is the starting point for sustainable
planning and development process. Once delightful, Dhaka is now one of the fastest growing
mega cities of the world. The consequence of this rapid, unplanned urbanization has been the
destruction of the reminiscences of the past to make way for new development. Urbanization is
not a problem as long as we include preservation of the urban environment of ordinary town
dwellers in the cultural heritage program and conservation policy justifying the unique historic
environments on its merit. By studying the changes of town plan, building fabric and land use and
relating them to the historic events and policies along with change of time, it is possible to
identify the place of conservation and determine suitable functional land and building use around
them, thus initiating the foundation for future planning work.
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COMPARISON STUDY OF TYPICAL HISTORICAL
STREET SPACE BETWEEN CHINA AND GERMANY:
FRIEDRICHSTRASSE IN BERLIN AND CENTRAL
STREET IN HARBIN AS EXAMPLES1
Abstract: The article analyses the similarities and the differences of typical historical street
space and urban fabric in China and Germany, taking Friedrichstrasse in Berlin and Central
Street in Harbin as examples. The analysis mainly starts from four aspects: geographical
environment, developing history, urban space fabric and building style. The two cities have
similar geographical latitudes but different climate. Both of the two cities have a long history
of development. As historical streets, both of the two streets are the main shopping street in
the two cities respectively. The Berlin one is a famous luxury-shopping street while the Harbin
one is a famous shopping destination for both citizens and tourists. As for the urban fabric,
both streets have fishbone-like spatial structure but with different densities; both streets are
pedestrian-friendly but with different scales; both have courtyards space structure but in
different forms. Friedrichstrasse was divided into two parts during the World War II and it
was partly ruined. It was rebuilt in IBA in the 1980s and many architectural masterpieces
were designed by such world-known architects like O.M. Ungers, Aldo Rossi, Rem Koolhaas,
Jean Nouvel and I.M. Pei. However, Harbin was once occupied by Russian as the colonial
area, so the buildings on Central Street are mostly of Russian style. The article tries to explore
the relationship between the historical and geographical environment and the urban
commercial street space and urban space texture through this comparison. The comparison is
to play a reference role in the regeneration of the historical street in China. This paper is
subsidized by NSFC project which is named as <Research on Technical System of
“Downtown Factory” Community-oriented Regeneration in Yangtze River Delta Region>,
NO.51678412.
Keywords: comparison, historical street space, urban fabric, China and Germany,
Friedrichstrasse, the Central Street

Introduction
Harbin and Berlin are two metropolises from a global perspective and these two cities has a
lot of things in common with each other, no matter about the history or about the geographic
factors, etc. The article tries to analyse the similarities and differences between two main
shopping streets, Friedrichstrasse in Berlin and the Central Street in Harbin, from the perspective
of geographic factors, historical factors, urban space factors and architectural factors. One of the
purposes is to explore how do external environmental factors and internal historical factors infect
the form of urban texture.
Methodology
The research goal is to do a comparative study of two streets so it is mainly based on the
methodology of analysing the similarities as well as the differences of the two streets. However,
different methods of analysis would be adopted when doing different influencing factors
analysing.

© Wang Haoyu, Li Zhenyu., 2019
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Figure 1. Friedrichstrasse plan (left) & the Central Street plan (right)

Measurement and analysis
1. Geographic Analysis
Berlin and Harbin have a similar latitude around 50 degrees the north. Nevertheless, the
weather is quite different. Berlin is one of the largest cities in the central Europe. It has a mild
continental climate with hot summers and cold winters. However, Harbin is the northernmost
capital city in China. The four seasons are distinct, the winter is long and cold, and the summer is
short and cool.
This influences the buildings and the space quite a lot.
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From the city plan view, Friedrichstrasse is closer to the centre of the city (Fig.2), while the
Central Street is located on the north side of the city centre (Fig.3), on the bank of the Songhua
River. However, both of these two streets can attract a large number of visitors each year.

Figure 2. Friedrichstrasse position in city

Figure 3. The Central Street position in city

Friedrichstrasse is much longer than the Central Street. The former is about 3.5km long while
the latter is about 1.4km long. Friedrichstrasse starts from north of old Mitte and ends in
Hallesches Tor in Kreuzberg in the south. As the road is north-south trend, it crosses several eastwest trend roads like the Leipzig Street and Unter den Linden with subway U6 line running
underground. During the WWII, it was divided into two parts by the Checkpoint Charlie on the
Berlin Wall.
The Central Street starts from the Youyi Road in the north and ends at the Tongjiang Street
in the south. It is 1,450 meters long and 21.34 meters wide. The Central Street district covers an
area of 94.05 hectares, about one square kilometre. The most distinctive feature is that the entire
street is paved with square stones.
2. Historical Analysis
Both of the two cities have a long history of development. Berlin experienced the World War
II and was divided into two parts – the West Berlin and the East Berlin. The Friedrichstrasse was
divided by the Berlin Wall (Fig.4), being badly damaged during the period.
Checkpoint Charlie was where Friedrichstrasse was divided apart. The upper part is the East
Berlin while the lower part is the West Berlin.
After the World War II, Friedrichstrasse was rebuilt in quite different ways between West
and East Berlin. However, after the fall of the Berlin wall, it is rebuilt integrally. Berlin hold the
IBA, inviting outstanding architect from all over the world to do projects in the whole Berlin. The
appearance of Friedrichstrasse has changed dramatically after the World War II. However, in the
process of redevelopment of the block, there are still some rules for reconstruction to be complied
with, so the entire block looks similar to that before the reconstruction (Fig.5). The
Friedrichstrasse experienced once extreme damage and twice reconstruction, and finally it
became one of the main shopping streets in Berlin.
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Figure 4. A section of the Berlin Wall and the check point Charlie

Figure 5. Friedrichstrasse in 1900s & 2007
Source: https://commons.wikimedia.org/wiki/Friedrichstraße

The construction of the Central Street started in 1898 and it was called “China Street” at that
time because it is the place where Chinese people gathering. What is interesting is that the
Central Street’s name changed many times during the past 100 years like “China Street”, “Antirevisionism Street” and so on. After the commercial rebuilt, it has become the most attractive
shopping area in Harbin now.
As for the comparison. The most important one is that the Friedrichstrasse experience
extreme damage while the Central Street is more about renovation rather than rebuild.
3. Urban Space Analysis
3.1. Space of city
It can be easily noticed from the plan (Fig.1) that though Friedrichstrasse is much longer than
the central street, its blocks are bigger as well. Therefore, it has over 30 blocks along the street
while the central street has about 26 blocks. The amount of blocks is similar.
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Using the method of Figure-ground relationship analysis, once the colour is reversed, the
context of the street can be easily recognized. Both of the two streets have a structure of fish bone
and look quite similar to each other (Fig.7). Both of the two streets have a round square at the end.
The Friedrichstrasse’s square is in the south end, while the Central Street’s is in the north.

Figure 6. The Central Street in 1920 & 2012

Figure 7. Fish Bone Structure

Compare the city space structure. The Friedrichstrasse is average in the scale of different
blocks, but the central street has a density change between the left part and the right part.
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Figure 8. Street Section Analysis

3.2. Space of street
There is a scale difference between Friedrichstrasse and the central street. German Architect
Josef Paul Kleinhues set several principles during the rebuilt of Berlin City. One of the principles
is about the buildings’ height. The cornice height should be restricted to 22 meters and the roof
height should be no more than 30 meters. This principle is also applied on Friedrichstrasse.
According to the book written by Aihara Yoshinobu ‘The Aesthetics of Town Space’ the ratio of
D to H is 0.9, which is a comfortable scale of street.
In addition, for the central street in Harbin, the ratio is 1.78. It is a little bit wider but the
average height of the buildings is 12 meters, which is much lower than that in Berlin.
The scale of the two streets also fit for the usage. The left one is used by both pedestrian and
vehicles, but the right one is only used by pedestrian.
3.3. Space of blocks
As is shown in the plan, both of the two streets are consisted of city blocks with courtyards.
The difference can be easily recognized that the Berlin courtyards look like points while the
Harbin courtyards are more like bars or lines (Fig 9&10).

Figure 9. Courtyards of Friedrichstrasse

Figure 10. Courtyards of the Central Street
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4. Architectural Analysis
IBA started in 1980s, and many famous architects were invited to Berlin to rebuild the city.
Some of the projects are located on Friedrichstrasse and most of them are of mixed usage. The
government were tried to activate this area by the combination of different functions.
German architect Ungers, who was a professor in TU Berlin who used his cube forms here
again, and the shape of the buildings responded to the principle of building height very well. Aldo
Rossi provided a new way to respond to the history. His idea came from the Diversification in
architecture caused by Land privatization. Therefore, he exaggerated the facade, using different
colours, which is quite attractive. The project of Koolhass has a very cool roof stretching out
from the building. In addition to the architects mentioned above, there are still many famous
architects evolved in the project, like Zaha Hadid, Jean Nouvel, Hans F.Kollhoff, I.M. Pei, Arata
Isozaki, etc.
Compared to Friedrichstrasse, there is no buildings designed by worldwide famous architect
in the central street in Harbin, but the historical buildings here are also of great significance. The
first example is the Modern Hotel. It is the most important building along the whole street. Same
as the street itself, the name of the hotel changed many times as well. It even has a Russian name
and a French name for the reason of owner change. The second one is the education bookstore. It
is a Baroque style building, and it was a food shop at first, and then became a bookstore. In 2013,
it is transformed into a tourist center. The final one is the Flood Control Memorial Tower. It is
built to memorize the success of flood control in 1957. It is in the end of the central street, facing
Songhua River.
Conclusion
Based on the analysis above, the differences and similarities between the two streets can be
clearly summarized in the following table.

Figure 11. Comparison as Conclusion
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The most important part is about the space. The central street has a better ratio of D to H, but
it seems like Friedrichstrasse is much more abundant in most aspects.
Both of the two streets have very important reference value for the study of urban
commercial space. The generation of urban space and urban fabric has a more or less relationship
with the environment of the city, local culture, and historical factors.
References
1. Li Shuo (2017). ‘The Symbiosis of Berlin’s Urban Buildings and Historical Environment’: dissertation
for the degree of Master of Architecture of Zhengzhou University.
2. Li Zhenyu, Liu Zhiwei (2004). ‘Revelation on the Design of IBA's New Inner-city Residence: Review
of Berlin International Architecture Exhibition from 1984 to 1987’, The Architect 1, 29-33.
3. Liu Qianying (2015). ‘Berlin: Democracy and Vitality of City Streets’, Urban Planning International
30(S1), 116-119.
4. Yu Chao (2012). ‘Historical Block Reconstruction Plan: Taking Harbin Central Avenue Historic Block
Renovation Plan as an Example’, Value Engineering 14, 74-75.
5. N.A. (2011) ‘Northeast Office Reception Site – Modern Hotel’, Bridge of Century 20, 37.
6. Zhong Lei (2010) ‘Talking about Baroque Architecture from Harbin Education Bookstore’, Journal of
Changchun Normal University Natural Science 6, 150-151.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

158

HISTORICAL URBAN FABRIC

UDC 711

Zhang Yidan, Li Zhenyu1
College of Architecture and Urban Planning, Tongji University, China
e-mail: 460361405@qq.com

THE SPATIAL FABRIC ANALYSIS OF HARBIN JINGYU
HISTORICAL BLOCK BASED ON THE RELATIONSHIP
BETWEEN CULTURE AND MORPHOLOGY
Abstract: A city, being an organism, takes the urban fabric as the external manifestation,
which contains a lot of historical and cultural information. And in this organism, JingYu
Block is a typical representative of Chinese and Western cultures in Harbin, a historical block
integrating the baroque style and the traditional street lifestyle, also the core of “reengineering” strategy. This paper mainly analyzes JingYu historical district in Harbin, China.
Firstly, it is a historical study of JingYu Block. Summarizing and analyzing the important
events in the history and culture we can have a deep research on the historical and cultural
elements related to the urban texture morphology. Secondly, we analyze the historical
background, of the urban texture morphology of JingYu Historical Block, including macro
and micro analysis – urban structure and urban space, in this process, the urban elements
such as road, street, profile, open space, urban space pattern, architectural fabric are
analyzed respectively and sometimes we also compare it with other historical city texture.
Finally, on the basis of morphological analysis, we continue to analyze the related urban
culture, aiming to summarize the influence that urban plan has in different phases of historical
development of Harbin city, to analyze how the plan goes, and then to show the development
of urban texture of JingYu Historical Block on the timeline. This paper is subsidized by NSFC
project which is named as <Research on Technical System of “Downtown Factory”
Community- oriented Regeneration in Yangtze River Delta Region>, NO.51678412.
Keywords: Harbin Jingyu block, urban fabric, historical study, morphology.

Introduction
I. Historical Research on Old Daowai Historical block -- Living + Business + Foreign
Culture
Since the 19th century, with the rise of the Eastern railway, a group of Russians has been
brought to Harbin. The influence of foreign culture on the city of Harbin is enormous. From
“clothing” – wearing Russian dresses and fur hats; to “food” – drinking Russian beers, eating
Russian breads; then “live”, “travel” – shuttling on urban streets planning based on the theory of
urban pastoralism, praying in the Orthodox churches built by the Russians and living in the twostory Western-styled buildings left behind by the Russians. All aspects of Harbin people are
deeply influenced by foreign cultures. But when the buildings of Baroque, Gothic and eclectic
styles emerged on the streets of Harbin, a different block appeared in the out-of-town area.
This is the old Daowai district, Jingyu block. The slogan of “rejuvenating the Chinese area
and decentralizing the forces of the concession” rang here. In the 19th century, the Qing
government built such a place where much wisdom of the Chinese people was gathered. The
Chinese Baroque came into being here. There are no experienced European architects or classical
buildings here. There is and not only is the Chinese Baroque. There once were life, exuberant
scene and people who came and went away. The innovative spirits of the Chinese people were
here. Both the shape of the block and the buildings make contributions to the China’s
architectural history.

© Zhang Yidan, Li Zhenyu, 2019
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1. The floorboards of the fabric of the old Daowai historical block – courtyard house
The space form of the Jingyu District continues the style and texture of the traditional
Chinese neighborhoods. It coexists in the form of courtyards and lanes. This type of space is the
main place for people to live. The residential building is a wooden structure with a veranda-style
ground floor housing. The surrounding corridor is a scene space in a residential building outside
the old road. The traditional cooking stove extends along the corridor, and the unforgettable
fragrance of the food floats in the corridor during every meal. The herringbone staircase, which is
the main transportation hub for people from top to bottom, connects the courtyard with the floors,
and is surrounded by people on every side. The wooden railings serve as the boundaries of the
enclosed corridor space. The family lives in harmony with each other. Not only is the atmosphere
of the neighborhood filled, but the private and quiet veranda has also become a space for the
family to rest after dinners or drinks. People in the district habitually name this four- story
courtyard as “circle house”. It connects activities in and out of the building via the outer veranda
and provides places and spaces for residents’ activities. This living habit is affected by the
enclosed space and it continues at present.
At the same time, Harbin is located in a severely cold area with strong cold winds in winter.
The enclosed, inward-facing type of building can withstand cold winds and improve the
microclimate inside the building. This type of enclosing house has had some influence on and
continued the forms of residential texture buildings in Harbin in the 1990s.

Figure 1. Real estate photos of the courtyard house.

Figure 2. The different forms of courtyard house
(http://imharbin.com/blog/)

2. The white space of texture of the old Daowai historical block – business in the streets and
alleys
The JingYu Block is one of the areas of Harbin’s early opening up to business. According to
historical records, a group of industrial and commercial investors from all corners of the country
took the lead in opening shops in the early 20th century, leading a group of people to do
industrial, retail and wholesale activities, and spurred economic and industrial development in the
neighborhood. The mansions of the bottom shop are generally of two to three floors. Commercial
and living buildings are used together with “front shop and back factory” mode, which became
the classics of the commercial district of Harbin. The service target of the block is various social
strata. The scale of the shop is relatively flexible. It is a busy place where people coming and
going in the streets and lanes. In the early years, there are many kinds of commercial shops, old
brands and the time honored brands can be seen everywhere. The economy of the district has
reached an unprecedented prosperous level. The old Dingfeng, Tongji Mall, Hengdeli, Zhang
Baopu, Zhang Fei Grilled Meat, and other old brands has witnessed the ancient history of the city
and the history of the commercial city and the prosperity of the business. The architectural form
and space form of traditional commercial and commercial features are rare material cultures for
Harbin. Many ordinary people and folk artists make a living here. There are performances such as
storytelling, two-person turnaround, singing drums, pinching sugar, dancing knives, performing
shadow puppets, monkeys. It is a peaceful business street and alley way atmosphere.
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Figure 3. The streets of the19th century.

Figure 4. The streets of the 20th century
(http://imharbin.com/blog/)

3. The formation background of the texture of the old Daowai historical block – integration
of Chinese and Western cultures
Harbin has been greatly influenced by foreign culture from the life to the city construction
under the long-term colonial rule. The urban construction of Harbin draws on the construction of
foreign cities and towns. The new architectural styles are mainly divided into two types, which
embody a multicultural culture. The primary task of Tsarist Russia’s planning is to support the
railway function. The purpose of the Japanese plan is to establish trade relations. The original
intention of the design affected the distribution of streets, street scales, architectural forms, etc.,
“A block of flats in the south second and south third street, vertical linear continuity of Baroque
style buildings and the typical Chinese small western-style mansions”.
The layout of the building is very compact, the style along the entire street is unified, and the
Chinese units, which make people feel the breath of traditional Chinese life. The coexistence of
the two cultures is the diversification of Harbin’s urban image, which is influenced by both
capitalism and feudal culture. This imprint is deeply rooted in Harbin, and thus the JingYu
District has a combination of Chinese and Western cultures.
II. Research Value of Urban Texture in Historical Districts
In the constant development of the city, due to the continuous development of the new city,
the development of the old district is often stagnant. In recent years, investigations of old roads
and other historical urban areas have found that, especially in some of China’s economically
backward regions, the measures taken to renovate old streets are inadequate and unreasonable.
Our renewal and protection of historic blocks should be synchronized with urban construction
and must be based on the development of the city. As F. Gibbard said, “urban history protects not
just for the past but for the sake of the present and respect the past”.
Therefore, it is imperative to coordinate the relationship between the construction of new
cities and the protection of historical neighborhoods.
Harbin’s attitudes towards the renovation of the JingYu area are different. The sociologists
concerned criticize it from a humanistic perspective. First of all, they criticize that the
reservations for the old buildings are not complete. The old buildings are demolished and new
fake antiques are dismantled; second, they criticize large-scale commercial development, as well
as the government’s error positioning of historical blocks and the changes in the people’s attitude
to dismantling historical buildings from heartaches to indifferent ones, all these have caused
Harbin’s historical district to loose its original glory.
Here I think of the famous Chinese scholar Professor Wu Liangyong, who said: ‘The city is
an organism. Its rectification and transformation should conform to the original urban texture
and create a living environment that can adapt to today’s environment of living. You must not
brutally demolish or change it. Otherwise, the city has lost its historical site, as if people have
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lost their memory and made historical and cultural cities that have lost historical relics. The
residents’ mentality cannot escape the influence.”
Every piece of urban texture is a mark left by history in this city. It records the space that
people used to live in the city. Each piece of urban texture is a clue for people to read the city in
the future, as small as a change in the shape of a house and as large as the change in the shape of
the entire city are all telling the changes of history.
Measurement and analysis
III. Spatial texture analysis of old Daowai historical district
1. The present situation of urban spatial texture
Take the JingYu Street as the main axis, the roads in JingYu block old Daowai district
extend in the shape of “fishbone” (fig.5), the fishbone-shaped street system forms the texture
skeleton of old the Daowai district. In the early planning period, according to the records, the
Daowai district was not classified into the scope of the town planning at that time, so the texture
of the block showed the trend of growing from the bottom to the top, and along with the terrain.
The JingYu Street is the main vein, and roads extend to direction of northwest and southeast,
therefore, most of the streets in old Daowai district are in northwest-southeast direction (fig. 6).
The enclosed courtyard texture is the main element of the texture of the the JingYu Historical
Block. Almost all of the important historical buildings in the block are in the form of the
courtyard, courtyard texture is common in the historical blocks in China, such as Broad and
Narrow Alley in Chengdu and Quadrangle in Beijing. There are not so many existing historical
blocks with courtyard texture in China that are reserved relatively complete. The JingYu Block
has great value of reconstructing and renewing, however, the problems now it is facing are quite
severe, for example, the buildings in the block are in disrepair and illegal buildings are built in
the courtyard, which destroys the original texture of the block. At (fig. 7) the same time, most of
the buildings here are wooden structures, so fire has also caused some of the historical buildings
cannot be repaired anymore, just leaving the building with brick facade, the original texture of the
block was destroyed partly (fig. 8).

Figure 5. The Jingyu Street as a trunk road and
roads develop in the shape of fishbone

Figure 6. Area indication of the JingYu Block old
Daowai district

2. Analysis of spatial
2.1. Alley pattern
The alley pattern is the traditional urban space model in China, it is a city space developed on
the basis of a transportation line, all of production, life, commerce and service facilities are
located near the main street. Alley, the secondary traffic space, also attached to the main road,
forming the basic form of the city. Alley pattern is the main spatial pattern of traditional Chinese
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cities, such as the main urban space model of ancient commercial towns, which depends on a
main trunk road to expand urban space and this is suitable for the settlement that depends on
waterway wharf.

Figure 7. Illegal construction

Figure 8. Only the old facade was left after thefire

Harbin was a town based on the Songhua River, the Russians did not divide old Daowai
district into urban planning at that time, so the whole block took on a free growth pattern and did
not have a clear center. As a result, streets carry most of the city's functions and different
buildings with different functions are attached to the main street, neatly lined up on both sides
like fish bones, thus forming a street space (fig. 9).

Figure 9. Actual picture of street and alley system
which takes the North third street as the main street
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2.2. Block pattern
Under the influence of the modern western urban planning method, the block model has been
gradually put into practice in China. The main characteristic of this mode is high efficiency, using
the building volume as much as possible to solve the traffic problems outside the road, while the
drawback is the lack of internal traffic and poor connectivity between blocks. In modern society,
in order to achieve the goal of rapid development, this model has been widely used in the
development of modern urban commercial district.
Taking the area of the Xiajiashu Street in Nangang District as an example (fig.10), the
planning layout design combined with Baroque technique, four main roads are of the radial
extension with Center Square as the center, making the outer space passes more efficiently, but
the interior is disorder and chaotic.
Harbin has further applied the functional zoning principle from< Charter of Athens > in its
urban planning since 1930’s. At this time, urban planning of Northeastern part of China has been
fully integrated into the European and American functionalism planning trend. The efficient grid
layout and the radiation layout are applied to the early urban planning of Harbin. The block space
pattern occupies which were long-time colonized by European cities in China, have the similar
urban pattern with Harbin (fig.11).

Figure 10. Block pattern of the Xiajiashu Street
in Nangang District

Figure 11. Block pattern in Qingdao

Figure 12. Harbin urban Planning Map (1917): a collage of different texture in a city
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2.3. Block + Alley pattern
From the aspect of block texture, the pattern of the JingYu Block is not a simple street or
alley, but is a combination of the two planning form, the advantage of this planning method is
that it not only ensures efficient external traffic, but also connects the enclosed courtyard with
smaller inner streets and lanes (fig.13, 14).
This not only liberates the outer streets, but also increases the accessibility of the courtyard
space, enhances the external defense forms, separates the residential functions from the outside,
organizes traffic inside the alley, and it is suitable to function combination model of the JingYu
Block, which is famous for foreign domestic residence, front shop and back factory. While
maintaining the traditional space model of alley in the West, the traditional street and lane
elements of China have been adopted, and the high practice and integration of Chinese and
western culture have been achieved, it is also a kind development and recreation for traditional
commercial-living space model in Harbin.
From the aspect of urban texture, the urban texture combination of block+alley model is
more delicate than that of surrounding buildings, and its texture levels are richer than the other
two patterns. In Harbin, where the main pattern is block, the existence of block+alley texture is of
great significance and is the real crystallization of the wisdom of Harbin people. Therefore, it is
worth repairing and preserving.

Figure 13. BLOCK

Figure 14. ALLEY

IV. Renovation of the JingYu historical district.
4.1. Status of the Reformation of the JingYu Historical District
Now JingYu Historical District has been gradually developed into commercial and
residential area. (fig.15) As the largest existing and preserved Baroque-style neighborhood in
China, the Harbin city government hopes that the historical block can be repaired and activate the
site and transfer into the urban living room for Harbin citizens. The government hopes that the
block can be repaired from two aspects:
1) Building restoration
During the process of renovation, it is in accordance with the principle of not changing the
original appearance to restore the architectures which have certain historical value, scientific
value and artistic value. For the “Chinese baroque” style architectures, but some architectures
have been identified as a dangerous house and cannot be repaired anymore, it will be rebuilt
according to the original appearance; for the buildings with complete facade, but situation of
internal structure is bad, exterior appearance will do some protective maintenance and for the
internal structure will do some renewal; the illegal buildings in this area will be demolished
directly (fig.17).
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Figure 15. Block renovation completion area

Figure 16. Aerial view of the area

Figure 17. The restored building and facade

2) Cultural restoration
Besides the architectural culture, the “snack culture” of the Daowai District is very uinque.
During the renovation of the block, due to the old buildings were under repairing, many snack
shops that have operated for decades had to leave (fig.18), resulting in a great loss of
culture. After the completion of the first phase of the renovation, the relevant government
departments allowed some old and famous restaurant to keep operating. But it still leaves
hundreds of shops out. Nowadays, authentic Harbin snacks are occupied by tourist attractions
(fig. 19).

Figure 18. A notice for a restaurant to move away

Figure 19. The restored street

4.2. The influence of renovation of JingYu historical block on urban texture.
In the old city reconstruction of the historic district, the historic buildings in many areas were
demolished, which was replaced by plate multi-storey buildings (fig. 20). Historic buildings in
the south of the Nanxun street and the north side of the Diling street have been changed into 7 or
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eight-storey residential buildings, and some of the areas that are not rebuilt now are basically
incorporated into the reconstruction plan in recent year. Many of the courtyards houses in the
south of the JingYu street are also on the verge of being converted to multi-storey buildings. To a
large extent, to the historic district it is the destruction of the urban texture.

Figure 20. New residential buildings

Conclusion
Through the analysis of the texture of the JingYu Historical District and other blocks in
Harbin modern urban planning theory was based on Western urban planning theory. But the final
urban texture was formed by combining the urban and Western urban fabrics. This kind of
situation must arouse our reflection. We only make use of Western city theory to study and guide
the texture of Chinese cities. It will inevitably lead to the disappearance of urban features. We
should start with the urban culture in light of the characteristics of China’s cities, and summarize
the urban texture research methods suitable for Chinese cities. This is the fundamental means for
the continuation of urban texture. Instead of not analyzing it and merely plagiarizing the urban
fabric of the past to achieves the purpose of historical and cultural renewal.
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MORPHOLOGICAL STUDY OF LINEAR MARKETPLACES
UPON FIXATION LINE OF SHANGHAI
Abstract: In Shanghai, over 60 marketplaces have been built upon the fixation lines such as
deserted railways, covered rivers, boundary of planned future parks over the last three
decades. These markets squeeze resources out of the linear and irregular strips of land,
generating new places that are strongly connected to their surrounding neighborhoods.
From the perspective of individual building, fixation line is a linear space with a considerable
width to contain a large marketplace over 5000m2, serving more than sixty thousand residents’
daily lives. Although the building pattern of the marketplace shows clearly of the impact the
fixation line, the research reveals that the actual network on site is on the other hand breaking
down the pattern from the inside, making the maximum usage of the resources created by
these former barriers of the city. The influences of both previous systems that form the fixation
line and the current building pattern on site are affecting these linear market places
simultaneously, which would bring about possible reflections to both policymakers and
architects dealing with urban regeneration projects.
Keywords: fixation line, marketplace, street system, building pattern, network on site, urban
regeneration

Introduction
The development of Shanghai is strongly influenced by several strong fringe belts in the last
century. There are natural belts such as the Huangpu River, and artificial belts such as Huning
Railway to the north, Huhang Railway (inner ring) to the west and Huhang Railway (outer ring)
to the south. The demolishment of the west belt in 1990s removed one of the strongest barriers of
the urban development, with clear traces left behind.
A series of unique buildings have been built along or even upon the line, among which, some
marketplaces are the most typical ones, supplying the daily lives of millions of residences with
their deep spaces and complicated networks. Their peculiar linear plans bring about lots of
reflections to architects both in their designs and researches.
In Shanghai, marketplaces are one of the most frequently visited public spaces for local
citizens, whose layout shows clearly of the network of the plot. Hence, the morphological study
of these market places, taking the Hongzhu Market (Fig. 1) for example, helps to reveal the
mechanisms of the transformation of the fixation line in Shanghai, a city that has been growing so
rapidly over the last century, swallowing and flattening barriers of all kinds.
Since 2016, the Shanghai government initiated several projects to propel gradually the
regeneration of series of leftover urban spaces, including the majority of these marketplaces,
which could eventually lead to their demolishment. Hence, the studies to these unique forms of
urban space in Shanghai are necessary in both retrospect and prospective dimensions.
Hidden paths on site
Before taking a study of these linear marketplaces, some important background of the city of
Shanghai should be clarified: in current downtown of Shanghai, each plot is surrounded by solid
walls, with very limited gates (usually with two entrances for the vehicles and one or two more
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for pedestrian) to the main street, many of which are strictly controlled and supervised. Hence,
certain elements of a plot become essential when taking a research of the site.

Figure 1. Aerial photography of the Hongzhu Market & Metro Line 3 near Hongqiao Rd. Station

For instance, the internal paths of the plot contribute as hidden path that cut through each
large street block. Whenever it occurs, the path that connects the two separate gates of the
enclosed plot, is always producing strong connection from one side of the block to the other.
Hence, if there were any flow attracting spots on site, such as a metro station, the entire hidden
path would be more visible. These hidden paths, sometimes not even noticed yet by the modern
navigation system, secretly help to build up the internal structure of the city.
Certainly, it would be difficult to portrait all the internal paths because once walks through a
gate, one enjoys great freedom to wander around buildings, making a rather ambiguous structure
of each residential blocks. The only thing that is clear about a plot, is its walls and gates, besides
that, no matter how physically close one building is to the main street, it should still be
considered as hidden deep inside the plot (Fig. 2).
Hence, the layout of the walls of each plot is of the same importance, if not more important
than the building patterns. Most of the time, the wall functions as a dominating element of the
structure in the plot. The combination of wall and building forms the solid boundary of the site.
Sometimes, when a building becomes part of the wall, the building starts to inherit some very
interesting characters of the wall, such as blocking the path, and containing controlled gates
(Fig. 3).
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Only when we fully notice the relationship between buildings, walls and gates, can we start
to notice the structure hidden on site, and the linear marketplaces that is built upon the fixation
lines could be studied.

Figure 2. A building that is physically close to the street is block by the wall

Figure 3. A building as a wall with a gate, Meidong Marketplace, Shanghai
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Temporal buildings on the fixation line
The barriers that Shanghai had endured during the last century had deeply influence its
developments. These barriers, like what had happened to other cities, left clear traces in the
layout of the city. When almost every piece of land has been planned and built, the traces of the
barriers, the former fixation line, became the most important playground for temporal buildings.
The width of the fixation line, at the scale of urban morphology, a fixation line is merely a
line, separating two plots. However, when talking about the architectural issue, the line, which is
usually at the width of 10m~30m (railway, waterbody, park), appears to become a linear site that
can contain a large marketplace of more than 5000 square meters.
The buildings on fixation line are of several types: parking place, warehouse, sports utility,
park and marketplace. Marketplace is the one with maximum public accessibility among the list.
Most of them are temporal, using very limited resources while enjoying great benefits of the site.
A line is rich in its gross area, but poor in its interface. In many cases, their sites have only
less than 20 meters of façade on the street, with spaces trapped deep inside, blocked by the walls
of the neighboring plots. To some extent, these linear marketplaces could be considered as walls
with hidden paths, which secretly transform the structure of the urban network. Their linear plot
has multiple “heads” and usually no “tails”, rebuilding the flows of the site, and hence the tiny
shops deep inside the 300m long market could find their ways to survive.
After a throughout survey of the linear market in Shanghai, 54 cases have been discovered.
Their sites have several origins: railways, water body, roads and planned green belts. Their
locations are scattered around Shanghai, where the former fixation lines were (Fig. 4). The size of
these marketplaces is varied, from less than 1000 square meters to over 5000 square meters, with
a length from 50m up to 400m. The width of the market places is from 10m to 30 m.

Figure 4. Location and origin of the 54 markets’ sites
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A study of the Hongzhu Market
The Hongzhu Market is a case that is very close to the center of Xujiahui District. Its curved shape
makes it easy to be noticed from satellite images. When we look back to the development of the
railway system in Shanghai, The Hongzhu Marketplace is built upon a very special railway.
Basically, the network of the site is redefined several times by the building and demolishing
of two railways, Huhang Line (inner ring) and Xuhong Branch Line, in the last 70 years. The
Huhang Line (inner ring), going from north to south, which had been acting as one of the most
powerful barrier of Shanghai’s development, was an important line to connect the former north
station and south station, taking a long way around the then French Concession. The Xuhong
Branch Line, going from west to east, controlled by Shanghai Civil Aviation Administration
(other lines with the ownership of Railroad Bureau), was specially built to deliver chemical
substances and petrol to the Hongqiao Airport (Fig. 5).

Figure 5. A map that shows the location and the formation
of the railway system around the Market in the city level

Both lines were fully abundant and demolished in 1997, with the Huhang Line transformed
into part of the elevated Metro Line 3 while the site of the Xuhong Branch Line remains
undeveloped. Along the line, many temporal structures had been built, including the Hongzhu
Market.
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Late in 1948, the site was still mainly shaped by the Huhang Line that goes from north to south.
This barrier made the texture of the city quite different on both sides, to the east of this line; enclosed
plots and large villages had already taken up more than 60% of the land. On the other hand, to the
west, there were merely scattered villages and standalone villas in the farmland (Fig. 6).
After the Xuhong Line was built in 1950, the city also pushes its developments to the west. In
the General Planning of Shanghai of 1960, the land to the west of the line was planned with mainly
residential and public facilities. The satellite map of 1979 shows that, while the land to the east is still
getting denser, the land to the north of the branch line is also filled with enclosed plots. The separation
between the north and south on site start to appear. Due to the turning radius of the trains, a piece of
triangular land emerged, trapped by three railways from all directions (Fig. 7).
In 1994, the enclosed plots had taken up majority of the land, leaving merely several shanty
towns trapped within. The triangular land had also been fully developed. At that period of time,
although the railway was still there, there was already much less trains on the way since a new
railway line had been built to the far west of the city. Hence, the actual effect of the railway to the
normal traffic had been decreasing, comparing to what had happened two decades ago. That is
making the street system rather close to the nowadays situation, and the plots on both of the
railway, especially north and south, is not strictly separated than it used to be (Fig. 8).
Since the transformation of the Huhang Line into the elevated Metro Line 3 and the
demolishment of the Xuhong Branch Line in 1997, a series of temporal buildings were built on
along. In the Map of 2017, the enclosed plots had already taken up almost every pieces of land.
The Hongzhu Market situated between the Changning District and Xuhui District, which makes
the market survive during the latest demolishment movements, in which the Wuzhong Market to
the south has already been regenerated into a linear park (Fig. 9).
From the development of the site, one can clearly see how the railway delivered its
influences to its successors, however, if we keep in mind of the time scale of this dramatic
transformation, and compare it to that of the western cities, it is clear that the railway was almost
swallowed and digested. In the research of Alnwick by Mr. M. R. G. Cozen, for instance, the time
scale of the site development is around 180 years (1774-1956), but for the case of the Hangzhou
Market, the transformation from rural to downtown only takes around 60 years.
The differences of the time scale, helps us to understand the fact that, although there were
also very strong from of fixation line left on site, the plots shaped by the line were actually built
around similar period of time, which provide a strong base for the latter development of the
markets on site, in this rather homogeneous urban medium.
When zoomed in to the scale of the building, it is not easy to distinguish the orientation of
“in” and “out” of the city, leaving only the shape of the plot that keeps affecting the site. As for
the Hongzhu market, the main task of the building is now how to fully unitize the curvature of the
site that was designed for the train to pass through. The curve shifted the position of two
entrances, utilizing the urban short cut that could once only be used by train (Fig. 10). The linear
space for the train to deliver the passengers and cargos is now utilized by the market to deliver
consumers deep in to the buildings (Fig. 11).
The market is not satisfied with the limited two main entrances on both sides. A tinny gate
was built in the middle of the market to the enclosed living plot to the north in the name of
“Emergency Door”. This tiny connection secretly builds up a link between the public space and
the common space inside the wall. Regardless of its size, the gate soon became almost as
important as the main gate of the plot. The two photos taken in 2011 (Fig. 11) and 2018 (Fig. 12)
show how the market has been gradually blocked by its neighbor, first through supervision, and
then through solid panel.
Although the envelope of the market remains the same for the last decades, the content has
been revising all the time. In 2015, the south part of the market is half arranged as bicycle parking
lot (Fig. 13), while in 2018, these parking spaces had been removed, rebuilt with new shops (Fig.
14). In the market like this, there is a direct feedback system between the program and space.
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Figure 6. Site map, 1948

Figure 7. Site map, 1979
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Figure 8. Site map, 1994

Figure 9. Site map, 2017
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Figure 10. Interior of the market, 2018

Figure 11. A field sketch of the Hongzhu market, 2016
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Figure 12. A lady watching the side entrance from the ouside, 2011

Figure 13. The side entrance being blocked, 2018
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Figure 14. The bicycle parking lot in the market, 2015

Figure 15. The bicycle parking lot being transformed into new shops, 2018
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Reflections & Conclusions
1. Reversed “building” & “demolishing” (of networks)
In such a city fenced by walls, the distinction between the act of building and demolishing is
sometimes reversed. When the government plans to demolish a building, they actually write a big
red Chinese character of “CHAI（拆）” on the wall, which is temporally built to block the door
of the building. Hence, by building a wall, people are demolishing the network. On the other
hand, as for the Hongzhu Market, demolishing parts of the wall is making a new opening to the
neighborhood, building up a new network that helps the marketplace to survive better.
2. Walls and gates are the dominating elements of the network on site.
The maps, which mainly concern about the building patterns, do not represent the actual
structure of the site in Shanghai. Meanwhile, a map with merely walls and gates of each plot is
more useful in field investigation and site analysis, which helps to demonstrate both the clear and
ambiguous part of the site network. One can easily imagine the street and the hidden path in
different levels through these maps.
3. Geometrical twisting provides both spaces and connections.
The fixation line, inheriting its original logic of the line, for instance, railway system,
provides a very unique piece of land, with strong irregular or twisted shape. Hence, when
studying the form of these buildings, the very topic turns to the fact of how they are using the
twisted shape to provide both spaces and connections. Otherwise, the peculiar shape is almost
meaningless to these marketplaces. Buildings such as Wukang Mansion, with also a very unique
piece of land, is presenting its strong presence on the street corner of the road, while this quality
is completely ignored in these marketplaces.
4. The over-flow & shrinkage of the program.
The Marketplaces are temporally built on the given pieces of lands, which means, the
original plot is not designed specifically for the program of the market. Actually, they are either
too large or too small. Here, the flexibility of the program is fully demonstrated, not only does the
over-flow or shrinkage happen when the site is too small or too big, it can even switch, which
means, it can overflow on one side of the site, while shrink on the other side of one building, as if
the content and its container do not even need to match each other at any sense.
5. “Permanent” & “temporal” structures are equally building the environment.
No matter how temporal, these markets are still solid buildings with structures. Due to the
unique origins of their sites, usually strong physical structures or hidden building rules are left on
site. On the other hand, due to the shifting of the program within the building, the actual need of
the space would never match the previous structure, meaning that a secondary or even a third
level of sub-structures are to be built to follow the need of the program. In these marketplaces,
one can easily distinguish the differences of the temporal and permanent structures. However, in
the final built environment, these different levels of structures are treated evenly, equally used or,
ignored.
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RESISTANCE OF PLANNED OLD TOWN:
A CASE STUDY OF TAINAN, TAIWAN
Abstract: According to Growth Pole Theory, the development dynamics in the urban area is
much larger than rural. Practically, an urban plan is expected for the development with
growth as well. However, in large cities, especially in the old town, a modernised urban
planning does not usually lead to the overall development but cause the deformed land, leads
to the difficulties of constructions. As study case, Tainan, the oldest city in Taiwan, is observed
in four periods. Firstly, since the building of the city wall in 1725, Tainan had been the former
capital and the most important of trading ports in Taiwan. In this period the urban tissue was
based on the narrow alleyways connected to the city gates, high streets, ports and officials’
offices. Secondly, since 1920, the wall has been demolished, and alleyways were transformed
into the “boulevards” with orthogonal intersection and traffic circles, which were
reconstructed for hygiene and military reasons. Thirdly, since 1938, urban planning with the
concept of a combination of land-use planning, land subdivision and construction
management was implemented. In this period, new buildings such as shophouses with arcades,
markets and galleries were planned as leading types (but only on the street side). The city hall,
the fire stations, the police stations and the weather observatory were established for public
services. Lastly, in the period of post-war modernism, the zoning system as one of the
important planning instruments was expected for not only clean-sweep planning but also for
the urban renewal. Nevertheless, only less than one thousand building sites for the new
construction can be found in the past 20 years and the most of them are shophouses. The more
than 400-year development in Tainan shows the persistence of urban formation, regardless of
planning technologies. Although redundant conditions were forcedly added onto the original
tissue directly and the urban blocks were subdivided, the historical stratification can be
systematically observed and formed as the urban landscape for the old town regeneration.
Keywords: urban formation resistance, historical stratification, urban landscape, old town,
Tainan.

Introduction
A modern urban plan is a tool for development with growth. According to growth pole
theory, the development dynamics in the urban area is much larger than rural. However, a
contradiction shows in an old town. Except for land price and ownership, a modernised urban
planning does usually not lead to the overall development but cause the deformed land make an
old town cannot grow as expected.
One of the axioms of micro-scale morphology tells the updated status to contain the
structural phenomenon of earlier status (Raith, 2000). Urban forms will continue to exist,
accumulate or adapt without giving some particular methods to remove the building lot
conditions. In addition, planning instruments and methodologies change dramatically, and
different instruments implement without coordination and cooperation will obstruct the urban
development systematically. These cause the persistence of the old town and difficult to achieve
the vision of the urban plan. This study focuses on blocks and aims to clarify and understand how
the historical stratification affects the urban redevelopment under the current mechanism of
“urban architecture” in Taiwan.
Taiwan, formerly known as Formosa, is located in the East Asian Route in the Age of
Discovery (See figure 1). European countries established several trade positions from the Indian
subcontinent to Japan, such as Jakarta, Java, Luzon, Macau and Nagasaki. These cities started
© Chih-Hung Chen, Yi-Ting Lee, 2019
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forming a city based on the colonial trading and governing; Tainan was one of these colonies. In
the mid-16th century, Verenigde Oost-Indische Compagnie established Fort Zeelandia and Fort
Provintia beside Former Taijiang Inland Sea, and build the first planned high street connected the
trading port and Fort Provintia.
Although cities and settlements on Taiwan exist almost thousands years, the official ordered
walled city established not until 1725. Kangxi Emperor of China attacked and obtained Taiwan in
1683, so the walled city of Tainan was built up as a port city with ancient Chinese Style. Taijiang
Inland Sea was no longer existed but remained a trading port and several canals for Shanpan boat.
We can say that this is the foundation city (German: Grundungstadt) of Tainan.

Figure 1. Location of Tainan as a colony in the age of discovery
Source: authors draw refer to Lithographic Taiwan (1623), JOSH tw (2010), Vingboons, J. (1640)

Since the end of the 19th century, Japanese Empire and the Republic of China governed
Taiwan and modernised the cities by the most advanced planning instruments rapidly at that time.
These two governing authorities’ cultural backgrounds are not in the same stream, so the conflicts
of the instruments merely significantly and become the typical issue of old town redevelopment.
This study takes the oldest city Tainan as a case, observes the urban blocks to discuss the
resistance of planned old town caused by the conditions forcedly added on the original tissue. By
understanding the reason for these phenomena, we look forward to facing this problem and try to
react wisely in the future.
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Methodology
This study expounds the “morphological frame” of Taiwan on the aspect of urban
redevelopment. The constraints of urban development conclude in natural and humanmade
structure, such as topographic, plot and street patterns (Conzen, 1960; Tarbatt, 2012). According
to Conzen’s approach, an urban block as an element of the town-plan can be considered as a
humanmade physical structure and restrict the urban development, especially in an old town
(Niković, Đokić, & Marić, 2014). Since Tainan locates on the seaside of a flooding plain and its
terrain drop less than 20 meters by 2 kilometres away, we focus only on its built environment.
The mechanism of “urban architecture” in Taiwan can be categorised into three parts (see
figure 2). One is “urban planning” considering the urban activities as a system and its built
environment on a relatively large scale. The second is “construction management” mainly
considering the living quality and fire safety of each building lot. The third is “land management”
which considering only the land ownership and registration in the urban area. These three-part
frames the built environment together but authorised by different agencies. This study clarifies
how historical stratification acts on each of them by town-plan analysis and shows the forms of
urban blocks.
Urban Planning:
Blocks

land-use plan
planned roads
zoning
urban design guidelines

Street

Construction Management:
Building lots
building lot
existing alleyway assignments
fire safety design and equipment
evacuation space

Building
Fabric

Townscape

Plot

Land Management:
Plots

land ownership
real estate registration
land use affairs

plan element

land property affairs

instructive in the mechanism
historical stratification affects on plan elements
affects by land rights

Figure 2. Mechanism of “urban architecture” in Taiwan
Source: authors draw refer to Building Act and Urban Planning Law

Measurement and analysis
Case Study of Tainan Old Town
Tainan is the most typical old town in Taiwan, and it ultimately ran through all the
morphological periods. Many port cities located on the west coast of the island such as Tamshui,
Lukang, Yenshui and Beidou, but only Tainan owned the official permit to build the city wall. As
the formal capital until the 19th century and without a high pressure of development, the
morphological frame of Tainan made up of four morphological periods is still observable. These
four periods mention as the foundation of the city and the change of planning instruments in
current 300 years.
Phase 1: “Prefecture City” – an ancient Chinese port city during 1725 to the 1920s
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Taiwan was a part of Qing dynasty of China during 1683 to 1895, so the foundation of the
city of Tainan was a port city in a Chinese style. The high streets formed in the Dutch Formosan
Era. Since the land transport was inefficient without motor vehicles and bridges, shipping played
an important role even the domestic transportation. However, Taijiang Inland Sea silted partly,
the merchant ship cannot sail to Fort Provintia anymore while the city wall was built. Therefore,
the merchant had to transfer their goods by shanpan boats and sail into the high street through
“old five channels”.
Tainan was the capital city of Taiwan before 1887 Fukien-Taiwan Province Established, so
there was not the only trading port, high street but also lots of bureaucrat offices, academies of
classical learning and military facilities inside or nearby the city wall. See Figure 3a. The city
wall built along the former coastline and the topography. The city in the wall was mainly
structured by the high streets, mainly the east-west high street connected the east gate and the
former trading port and another two shorter high streets connected to administration offices and
military facilities. Military facilities, academies of classical learning were mainly built up in the
undeveloped edges, some of them were on the west side of the wall near the coast, and most of
them were naval base or arsenal. The standard transport was the horse- or ox-drawn wagons and
sampan boat, so the streets remained narrow and turned in an organic shape.
Phase 2: “shikukaisei” in the 1920s – paradigm form travaux haussmanniens
Taiwan was ceded to Japanese Empire according to Treaty of Shimonoseki signed after First
Sino-Japanese War in 1895. Japan tried to learn everything from western countries, including
industries and town planning. The governing authority that time learnt form travaux
haussmanniens in Paris and implement “shikukaisei” project in Tainan. This project demolished
most of the city walls and gates and transformed the narrow alleyways into “boulevards” with
orthogonal intersections and traffic circles for hygiene and military reasons; also set up the train
station and other public facilities.
The “shikukaisei” engineering remains three key points. First, as Le Corbusier mentioned in
Urbanisme (1924), this project was a surgery, aim to provide the mobility of Tainan. See figure
3b. Five main roads and five traffic circles were built and cut through the centre of the city. These
new roads wide up to 15 to 22 meters, in the early 20th century, they are vast roads. Second, this
project adds the “modernised public facilities”, like prefecture hall, city hall, fire stations,
hospital, weather observatory, water and sewer system for public services; also police stations,
prison, military bases and arsenals for the governing needs. The third one is the reforming of the
street façade and marketplace. The house nearby the new roads was rebuilt as the townhouses,
and their width is usually less than 5 meter to struggle the most space for the store. Modern
marketplaces with better drainage system also can find behind those townhouses.
This surgery drastically transformed Tainan forms an ancient Chinese city to a modernised
city in the 20th century. However, even if the authoritarian government actively promotes the
project, the resistance of Tainan was shown on the plan. The model of “shikukaisei” was to open
up the broad and straight main road with orthogonal intersections, but the new roads in Tainan
were not that straight. The project still had to fit in the original high street and city walls, and the
facilities were mostly located on the edge of the old town or the former sites of bureaucrat
offices.
Phase 3: Taiwan Urban Planning Order in 1938 – the era of land use plan
Since the governing authority announced “Taiwan Urban Planning Order” in 1938, the
planning instrument renewed again. This instrument combines the concept of land-use planning,
land subdivision and construction management, and can understand as a combination of
“deciding the limitation of construction” and “improving the site conditions”. In this period,
many new towns like Kaohsiung, Taichung, Huwei, were established. Those new towns usually
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contain urban blocks with small grids, neatly arranged rectangle plots and several green parks for
citizens. New buildings such as shophouses with arcades, markets and galleries were planned as
leading types.
However, Tainan, as a historical town, the effect of this new instrument was not very
significant. See figure 3c. The inner city structure was defined in the previous period and just
added to the land-use plan and construction regulations on the inner city blocks. The most
significant changes are the parkway system around the city, and the new area was planned to
develop. Without improving the site conditions in the old town, people built their buildings in the
most convenient way follow the original tissue made the townscape inconsistent.

Figure 3. Morphological Periods of Tainan City
Source: authors draw refer to Center for GIS, RCHSS, Academia Sinica (1941), Giquel, M.M.P.,
Dunoyer de Segonzac, L., The students of the Fou-tchéou dockyard. (cartographer) (18741875), Tainan Prefecture, Taiwan, Japan. (cartographer) (1911)

Phase 4: post-war modernism since the 1970s
The Republic of China occupied and governing Taiwan since the end of Second World War
in 1945. The Republic of China is a member of Western Bloc, so the construction and planning
methods tent to plan for the automobile after WWII. Since the Chinese governing system was
incompatible with the Japanese one, especially the land management and planning instrument,
most of the order or law still used until the 1970s. In the late 1960s, the governing authority
applied advisory group from UN for the help of urban and housing development. The advisors
mainly came from western countries helped and taught Taiwanese people formulating “the most
advanced” urban plan, established a faculty in college and suggested to modify Urban Planning
Act and Building Act (Schinz, 1989).
After amended of Building Act and Urban Planning Act in 1973, the planning instrument
fully enters “the era of automobile”. In this period, each building site required at least one road
connection. If a site connected to a narrow existing alleyway, the site shall setback four to six
meters (see Table 1) to broaden it. This mechanism is set for emergency and firefighting but also
cause much more deformed land that cannot construct any building.
In this period, the planning instrument expects the clean-sweep renewal, planned-unit
development or overall development, however, it does not work as well. Only less than one
thousand building sites for the new construction can be found in the past 20 years, and the most
of them are shophouses. It entirely runs counter to the purposes of urban planning.
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Table 1
Setback regulations for the site connected to existing alleyways
setback width
conditions
equally setback to 4 meters dead end road shorter than 40 meters or the other shorter than 80 meters
equally setback to 6 meters dead end road longer than 40 meters or the other longer than 80 meters
keep the original width
the existing alleyway wider than the above conditions
Source: authors collect refer to Construction Management Regulations of Tainan City

Conceptual Types of Urban Blocks in Tainan
Figure 4 is the identified urban blocks follow the current laws and regulations. The
boundaries are the restrictions of size and shape to a building site, also indicates the difficulties of
overall development. Comparing to 192 blocks drawn on land-use plan, the count of urban is up
to 678, and the block form is much more fragmentary. Only 5.6% of blocks match to the land-use
plan, and up to 593 blocks (87.46%) contains existing alleyway in their side (see Table 2).
Then, this study describes urban blocks by “size”, “shape” and “plot subdivision”. Size is
measured by area (unit: square meter); the shape is measured by “shape index (SHI) 1 ”; plot
subdivision is measure by “plot counts per square meter”. The bigger, simpler shape and less plot
subdivided blocks have much more trend to overall construction, vice versa.
After that, this study establishes the eight conceptual types of urban blocks using Weber’s
(1949) and Udy’s (1958) Methods by dichotomising three concepts according to their median. Of
all these 678 blocks are categorised into eight types (see Table 3). Type I means the blocks have
loose restrictions on overall development and much easy to have new constructions. Type II
means the plot of the blocks are over subdivided, but they still have potential to consolidate due
to the larger size and simple shape. Type III means the smaller blocks with the simple shape and
less plot subdivided. They may tend to renewal but difficult to construct the large building
volume. Type IV means the shape is much more complicated and might influence the site
planning although having a large size and less plot subdivision. Type V means the blocks with a
simple shape and easy to overall development but do not tend to renewal due to their small size
and complex plot subdivision. Type VI means the block with less plot subdivision only and
simply to accumulate in the recent form. Type VII means the block with large size and tends to
consolidate and construct the large building volume while facing the developing pressure. Type
VIII means all the conditions are severed and have difficulties to overall development.
According to Table 3, almost 70% area of blocks contains at least one condition that may
meet difficulties while developing and about 21.48% area of blocks contain two or more
unfavourable conditions. The most quantities blocks by area are type IV, it contains complex
shapes and probably affect the site planning. This type of blocks is usually concaved polygons
caused by the in-deep existing alleyways. Type VII blocks also contain this attribution, but their
plots are much more subdivided, remaining 11.46% of the total area.
Table 2
The boundary types of blocks in Tainan
Boundary
Type
A
B
C

Explanation

surrounded all by planned road / plaza
surrounded all by existing alleyway
surrounded by both planned road / plaza and existing alleyways
Total
Source: authors collect

1

Count
38
47
593
678

Percentage
(by count)
5.60%
6.93%
87.46%
100.00%

SHI = FP/[2sqrt(Aπ)], FP = perimeter (unit: meter), A = area (unit: square meter)
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Table 3
The conceptual typologies of blocks map in Tainan
block
type

Attributes

shape: simple
area: big
plot subdivided: less
shape: simple
II
area: big
plot subdivided: more
shape: simple
III
area: small
plot subdivided: more
shape: complex
IV
area: big
plot subdivided: less
shape: simple
V
area: small
plot subdivided: more
shape: complex
VI
area: small
plot subdivided: less
shape: complex
VII
area: big
plot subdivided: more
shape: complex
VIII
area: small
plot subdivided: more
Source: authors collect
I

Percentage
(by count)

Percentage
(by area)

130

19.17%

30.79%

36

5.31%

7.01%

63

9.29%

3.41%

113

16.67%

37.30%

110

16.22%

4.24%

33

4.87%

1.45%

60

8.85%

11.46%

113

19.63%

4.33%

count

Boundary
Type
A:
B:
C:
A:
B:
C:
A:
B:
C:
A:
B:
C:
A:
B:
C:
A:
B:
C:
A:
B:
C:
A:
B:
C:

23
3
104
2
2
32
4
8
51
5
2
106
2
14
94
0
3
30
2
5
53
0
10
123

Planned road
perimeters
percentage
57.07%
48.02%
41.59%
45.92%
39.50%
32.84%
43.98%
38.85%

Figure 4. Conceptual typologies of blocks map in Tainan
Source: authors draw refer to Tainan City Government (2006) (2010) (2017), Dept. of Land
Administration, M.O.I. (2017), Construction Management Regulations of Tainan City
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Figure 5. Details of urban blocks in Tainan
Source: authors draw refer to Tainan City Government (2006) (2010) (2017), Dept. of Land
Administration, M.O.I. (2017), Construction Management Regulations of Tainan City

By observing the form of these blocks, the effect of each planning instrument is easy to carry
out. Figure 5 shows the specific area of Figure 6. Figure 5a shows the broad and straight road
planned in the second phase forcedly added onto the original tissue made the blocks deformed
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over subdivide. The existing alleys with an organic shape overlapped with “boulevard” made the
urban blocks small and broken. The plots are also over subdivided and remain the uncompleted
building lots on the planned reads site. Figure 5b shows form framed by a building lots setback
for road accessibility form existing alleyways. Since an existing alleyway is a kind of road and
cannot be a part of a building lot, urban blocks will be cut through and formed a concave
polygon. Since the original building lots are relatively small, the shape of urban block seems to
be more complex under the calculation of SHI index. Figure 5c and 5d show the opportunities to
construct a high-rise building. In phase 2 and 3, plot on the side of planned road trend to
replotting or exchange into the neat form to reduce the restriction of construction, so they are
much easier to construct a high-rise building under the post-war land-use plan with a high floor
area ratio (FAR). The difference between these cases is the size and the plot subdivision. We can
see that 5d is a department 13-story department store and the 5d contains 10-story office building.
Figure 5e and 5f show the contradiction between the planning instrument of phase 3 and phase 4.
Both of them are the “new town” in phase 3. The third phase replotting some area without leaving
a road to each plot by the pre-automobile era’s regulations also become trouble after the 1970s.
With these two leading conflicts, the blocks are over subdivided and difficult to build a building.
Figure 5e is the replotted under the regulations of Taiwan Urban Planning Order before WWII.
Since a building lot does not require a “road” to satisfy its accessibility, the replotting area will
not equip with a road. Therefore, those building lots require many existing alleyways for road
access and make the block in a very broken shape and merely unable to construction under the
current regulations. Figure 5f had not replotted and construct any buildings before WWII. These
blocks are easy for overall development because their block size is smaller and become a hot spot
of development in Tainan old town.
Conclusion
The old town Tainan completely ran through the all morphological periods on Taiwan, and
its form of blocks shows the resistance of a planned old town. Since more and more people
started to focus on and to try to preserve the historical townscape, we do not aspect an old town
should develop all into the modernised shape but shall understand its unique spatial context. To
preserve an old town is not to keep the current buildings as monuments but to ride on the driving
force of urban redevelopment and to continue its townscape.
In summary, this study carries out the morphological frame of Tainan by observing the urban
blocks. Urban land-use plan and zoning, building lots and plots are the structural elements of
townscape and restricted by historical stratification separately but make systematical obstacles for
old town redevelopment under the current “urban architecture” mechanism. The more than 400year development in Tainan shows the persistence of urban formation, regardless of planning
technologies. The most advanced planning instruments in each period were forcedly added onto
the original tissue directly and became the redundant conditions today, made the urban blocks
over subdivided and constrain the urban development (Rossi, 1966). Somehow this phenomenon
helps the historical townscape remains today, it still not a good idea for preserving the old town.
It is better to have some other positive actions to strike a balance between the urban
redevelopment and historical townscape preservations.
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STREETWALL AND PLOT PATTERN:
CASE STUDIES IN NANJING, CHINA
Abstract: Streetwall is composed of street buildings, which form is the result of three aspects
such as city regulations, land use indicators and plot pattern (Talen, 2012). As plot is the
basic unit that city regulation and land use play their roles, it is proved that plots with its size,
shape and quantity do affect the shape of the streetwall (Tang, 2017). But specific to the
detailed mathematic relationships between plot pattern and the streetwall continuity index
such as interface density, the study needs to be continued to ensure that the results can be used
to control the streetwall in urban design process, especially in modern cities. Therefore, based
on certain settings of city regulations and land use indicators, the paper tries to find the
mathematical relations between plot size, quantity and indicators and the streetwall
continuity. Firstly, several street samples are built based on the statistics of block size, plot
size, plot quantities, plot orientation and land use indicators in Nanjing City, China. The
samples correspond to several types of size combination, types of land-use combination, and
types of land use indicators. Secondly, based on the existing urban regulations since 2007,
numerous designs on the plots of different type are experimented; the intervals of the length
and the distance between buildings are calculated. Finally, interface density of the streetwall
samples is calculated and the mathematics relationships between them and sub-road and plot
size, quantity are established. The paper concludes in several mathematical formulas
considering different types of street, and concludes the minimum and maximum of the plot size
and quantity, which correspond to the most discontinuous and most continuous streetwalls.
Keywords: streetwall, streetwall continuity, plot pattern, street buildings.

Introduction
Urban design plays an important role in controlling the physical form of urban space, in the
process of urban regeneration and urban space optimization in Chinese cities. By controlling the
buildings’ forms along the street, urban design reshapes the street space, optimizes the quality of
space, which is related to the streetscape, comfortability and activity that people experience in the
city. In the control method, urban design guidelines carry out quantitative indicators such as
build-to-line ratio, interface density to control the buildings’ form. However, because of the
complexity of the plots in the city center, the indistinct between the effects of existing city rules,
and the multiple standard of space quality, the indicators are difficult to implement in many
actual situations. Therefore, in order to control the urban form more effectively in the urban
design, the corresponding basic researches need to be carried out based on the basic theory of
urban morphology (Ding, 2013). The study on the influence of the plots pattern combined with
the construction regulations on the streetwall is one of the important ones.
Streetwall is composed of street buildings, which form is the result of three aspects such as
city regulations (Talen, 2012; Marshall, 2011), land use indicators and plot pattern. Different
from the city rules of cities in Europe and the United States, which are made considering safety,
health, economy as well as beauty and people’s perception (Barnett, 2011; Green, 2011; Kropf,
2011; Talen, 2012), the city rules in China are mainly based on the requirement of security and
health. As a result of the high construction speed, the regulations were updated also very fast, in
Nanjing, for example, from 1995 to 2007, the setting back rules were updated in four times.
Meanwhile, as plot is the basic unit that city regulation and land use play their roles, it is proved
© Lian Tang, Wowo Ding, 2019
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that plots with its size, shape and quantity do affect the shape of the streetwall (Tang, 2017). The
plot pattern in Chinese cites is the result of historical and cultural development (Zhang, 2018).
Due to historical factors, the shape of the plots is irregular, the size is varied, and the density of
plots along one street is dense or loose. Under the influence of the changing urban construction
regulations, the complex features of the plots make the streetwall more disordered in the process
of urban regenerations.
Therefore, based on the newest city regulations, the paper tries to find the mathematical
relations between plot size, quantity and the streetwall continuity，by casing Nanjing city, China.
Firstly, based on the physical features of streets in Nanjing City, the paper constructs an ideal
model of streetwall and sets series of parameters to express various sizes and relations. The
thresholds of these parameters are set based on the present urban morphological features, and the
mathematical relationship between the parameters and evaluation index of streetwall is
established. Secondly, according to the interval of threshold value, the paper studies the
mathematics relationships between the quantity of branches and the plots along the street and
interface density value, under the precondition of different street widths and building heights.
Methodology
1. Parameter Setting
The construction of the ideal model needs to conform to the characteristics of Chinese urban
form. It has been shown that compared with European cities, the scale of Chinese urban blocks
varies greatly, and it is more suitable to be expressed in two levels. Lin (2015) proposed that it is
necessary to define block and sub-block to distinguish the blocks enclosed by freeway, main road
and secondary road, with the blocks enclosed by branch road and others. It means that block may
include several sub-blocks. Therefore, the length of the streetwall model is set to the one-sided
length of a block. In this section of the street, the quantity of branch roads determines the one of
the sub-blocks, in which the quantity, size, and land use of the plot all determine the form of the
streetwall.
Thus, many related parameters need to be set and describe its exact meaning (Fig. 1). These
parameters include several layers: the parameters that describe the feature of a block – length of
block, branch road quantity, plots quantity and so on; the parameters that describe the
characteristics and capacity of the plots – length of plot, land use, FAR and so on; and the
parameters that describe the features of the buildings – building quantity, length of buildings
along the street, distance between the buildings. In addition, there are some parameters to express
the setback of the buildings.
2. Measurement settlement
2.1. Urban rules affecting the form of streetwall
Streetwall was not built in a day. The street buildings were built in different periods, and the
form was influenced by the construction regulations at the time, the planning index and the plot form.
The study of historical urban rules on streetwall helps us understand the emergence of urban forms,
but future urban construction is based on current and future rules. Therefore, the study is based on the
current rules that affect the form of streetwalls directly or indirectly (Fig.2).
Regulations with direct influences on forms of buildings along streets include a minimum
setback line, minimum building setback boundary, minimum building spacing, height control in
planned indices, etc. In accordance to the existing Implementing Rules for Urban Planning of Nanjing
(2007), different setbacks are specified for buildings with a height of less than 24m, buildings within
a height range of 24-100m and buildings with a height of over 100m on two sides of roads which are
over 30m and less than 30m wide; aiming at residential buildings with a height of 24m, buildings
within a height range of 24-35m, and buildings with a height of over 24m, different setbacks to
boundaries are specified according to the face widths of the buildings (Fig.3).
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Figure 1. Parameter setting
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Figure 2. Urban rules affecting the form of streetwall
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Figure 3. Current setback regulations of Nanjing City (2007)

Regulations with indirect influences on the forms of buildings along streets include
regulations for the minimum area/maximum plot ratio/maximum building density of lands,
minimum distances from lands to urban roads, minimum distances from automobile exits in
blocks to road boundaries, minimum plot ratio/road width/spacing between entrance and
exit/minimum building setback line, radius of road turns/triangular stadia for driving at road
crossings. Technical Regulation on Urban Planning Management in Jiangsu Province specifies
the building base control index, besides regulating the minimum area of building base of
residential building and non-residential building of different heights; it also regulates the
maximum value of building density and plot ratio. To the building of some type, the plot ratio
and building density are restricted. For example, the maximum value of base area of multi-storey
residence is 1000m2, the building density cannot be more than 28% in new area, cannot be more
than 30% in the old area, the plot ratio in new area cannot be 1.7, and cannot be more than 1.8 in
the old area.
Other factors include the widths of adjacent roads (determining different setbacks), the width
of sub-roades (determining different setbacks), building design codes, etc. Besides the regulation
on building setback, capacity control, etc., fire protection, daylighting spacing, etc also regulate
the position of frontage building. For example, according to the regulation of firefighting law,
“when the length of frontage building is more than 160m, no less than 4m*4m fire lane shall be
set. The pedestrian exit spacing should not be more than 80m, when the building length is more
than 80m, pedestrian passage shall be added on the base floor;” the building length is restricted
by this regulation. For another example, to residential building, daylighting spacing is especially
strict, when the frontage building is residential building, the position setting shall also consider
the shielding from the existing building in the south.
2.2. Values interval of blocks, branch roads, and plots
Block and sub-block length：The model is established on the basis of the urban form of
Nanjing. Set parameter thresholds should meet the characteristics of the urban form of Nanjing,
specifically including the length of streets, the quantity of sub-roades in a street block, the
quantity of lands along a street, land widths, etc. For this purpose, this research statistically
studied the values of those parameters in the old urban area and new urban area of Nanjing, and
their maximum values, minimum values, average values, statistical quantities and average
variances of those parameters on each of the two sides of each one of the roads such as east-west
and south-north main roads and secondary roads, and finally obtained the value intervals
according to the distribution intervals of those values (Fig. 4). For example, for the south-north
main roads, the road width is usually 80m, the street block width is usually 200-700m, and the
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width of secondary street blocks is usually within a range of 100-400m. In the old urban area, the
road width of the east-west secondary roads is usually within a range of 28-33m; the street block
width is usually within the range of 55 -700m; and the width of secondary street blocks is usually
within the range of 31-400m.

Figure 4. Values Interval of blocks, branch roads, and plots

In addition, this research also statistically calculated the quantity of sub-roades in each street
block. There are fewer sub-roades in the new urban area, usually in a number of 0-4. There are
more sub-roades in the old urban area, usually in a number of 0-9. For the quantity of lands in
each segment of secondary street blocks, usually 1-4, 5 and 7 pieces of lands are distributed along
a street in the new urban area and 1-10 pieces of lands along a street in the old urban area.
According to statistics, the number of branches in the urban district takes 0-4, and the old
Town is 0-9. The number of plots in each sub block is 1-4, 5, 7; the old Town takes 1-10.
3. Establish a relationship between parameters and evaluation indices
3.1. Quantitative indices
In order to ensure visual "continuity and orderliness" and in order to ensure continuity of
activities along a street, a series of evaluation indices for describing and controlling street wall
forms are put forward, not only in the research but also in practice. Those evaluation indices
include interface density, build-to-line ratio, rate of convergence, average rate, etc (Zhou, 2012).
Among those indices, the most frequently used index is the build-to-line ratio which can be
obtained by different methods.
For this research, a common easy calculation method is selected to describe the relationship
between streetwalls and roads, which is similar to the interface density calculation method. Such
calculation method mainly describes the ratio of the total projection length of a building to the
total length of a street where the building is located, and a main factor affecting the value is the
spacing between buildings along the street. The unevenness of the building interfaces caused by
different setbacks is not described at present. This is because the subject of this research is to
describe the influences of sub-road quantity and land division on the street wall form. The
influences of those two factors are mainly reflected on the spacing between buildings.
3.2. Indexes and calculation methods used in this paper
For this reason, the calculation method adopted in this text employs the above mentioned
parameters (Fig.5). The following formula can be used to express the relationship. The
denominator in the formula is uniformly the total length of a single side of a primary street block.
The spacing between buildings varies with the following situations: total building setbacks from
main and secondary roads; if there are sub-roades, the spacing is equal to the sum of the widths of
the sub-roades and the building setbacks from the corresponding sub-roades; due to the
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boundaries among lands, the spacing is equal to the sum of the setbacks of the buildings in each
land from the corresponding boundaries; the total spacing between buildings generated by
firefighting, design., etc. Finally, the total length of the building projection is divided by the total
length of a single side of a street block to obtain the value of the interface density required in this
text.

Figure 5. Calculation methods used in the paper

Statistics and analysis
Then, the sub-road quantity and plot quantity, etc. are used as variables in this research to
specifically analyze changes in the interface density along with the changes in those variables.
1. Sub-road quantity and interface density
Obviously, more sub-roades lead to smaller interface density values in the street block.
Specifically, the average street block length is set at 400m, and the sub-road width is set at 16m
in the new urban area. When the sub-road quantity increases from 0 to 4, the interface density
decreases progressively from 0.97 to 0.73; when the sub-road width is 33m, the interface density
is progressively decreased to 0.52. This is to say that when a street block with a length of 400m
has four 33m long sub-roades, the ratio of the projection length of the building elevation to the
total length of the street is at most approximately 0.5. Channels and plazas reserved according to
the building design are not included. In the new urban area, the shortest length of a street is less
than 100m. When there are three 16m long sub-roades within the 100m range, the maximum
building interface density is 0.16. This means that for shorter street blocks, the building interface
density within the street block can be greatly affected each time a sub-road is added.
For the old urban area, statistically, at most nine sub-roades are distributed within the range
of a street block. For street blocks with an average length of 500m, the interface density can only
reach 0.4 when there are nine sub-roades. The shortest street block in the old urban area is only
55m long. When there are two sub-roades in the street block and the road width is 12m, the
calculated value of the interface density is only 0.05. Compared with the new urban area, the subroad in the old urea area is relatively shorter, but more sub-roades are distributed on a single side
of a street block. If setbacks are set according to the existing regulations, it is impossible to
construct some buildings or the face widths of buildings may be very small. For example, when a
street is 200m long and there are six 24m long sub-roades, the calculated value of the interface
density is -0.02, so construction is impossible. (Fig. 6).
2. Plot quantity and interface density
An increase in plot quantity forces buildings to be set back from more land boundaries. As
the plot quantity increases, the interface density correspondingly decreases. The side length of a
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street block, the widths of adjacent roads, the building sizes, and building heights may all
influence the interface density. Under the same conditions, the setback is minimum and the
interface density is relatively large if the building height is less than 24m. For common secondary
street blocks with a length of 200m, the interface density value is only 0.4 when the plot quantity
is 10; for secondary street blocks with a length of 400m, the interface density decreases from 0.97
to 0.7 as the plot quantity changes from 1 to 10.
For primary street blocks, in conjunction with the influences of the sub-road quantity, the
interface density within the length range of a primary street block also progressively decreases as
the plot quantity increases. For example, when the sub-road quantity is 1, the interface density of
a 400m long primary street progressively decreases from 0.905 to 0.665 as the plot quantity
increases from 2 to 10. (Fig. 7 left)
3. Street block length/building height and interface density
In addition, when other conditions are unchanged, the progressive decrease amplitude of the
interface density gradually becomes smaller as the calculating denominator value of a primary
street becomes larger. For example, when the length of a primary street is 100m, the plot quantity
has a larger influence than that in the case when the street length is 500m.
Building height influences in a way that a higher building leads to a larger setback from a
road or a land boundary within a certain range. For example, when a building has a height of less
than 24m, the setback from a sub-road with a length of less than 30m is 4m, and the setback from
a land boundary is 4m or 6m upon the face width of the building; when a building has a height
within a range of 24-100m, the setback from a sub-road is 12m; when a building is with a height
of over 100m, the setback from a sub-road is 18m, and the setback from a land boundary is 8m,
10m or 15m upon the function type and face width of the building. This influences the calculated
value of the building density greatly. For example, under the conditions of a 500m long primary
street, 3 sub-roades, 6 pieces of lands, and over 25m building face width, the interface density
value is, respectively, 0.772, 0.604, 0.532 when the building height is, respectively, 24m, within
the range of 24-100, and over 100m (Fig. 7 Right). The interface continuity of the street is greatly
influenced. For this reason, multi-story or high-rise buildings are usually configured with podium
buildings in real.

Figure 6. Interface density (Di) and sub-road quantity
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Figure 7. Interface density (Di) and plot quantity

Conclusion and discussion
Based on the analysis of the existing planning regulations which has influence on the form of
the streetwall and on the statistics of the features of street/block/plot of Nanjing City, the
Numerical characteristics of plot pattern in Nanjing old city and new city has been calculated and
analyzed. Based on the statistics of the plot pattern along streets, the ideal model is made and the
formulas of interface density are built. The accurate mathematics relationship between the
quantity of sub-roads, plots, building height, etc. and Di are tabled, which will support the further
urban design. The goal of changing the form of the streetwall is possible to be achieved only by
changing the setback regulations according to the quantity of branches and plots.
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Abstract: Numerous concepts and theories have been developed concerning the conservation
of architectural historical heritage. Given the recognition that the concept of “view of the
world” is changing, the scientific community is recognizing that the “view of values” concept
is also changing. This means the process of historical architectural heritage conservation
itself is undergoing transformations. The issue of architectural heritage conservation should
now be considered on various levels: whole world, country, region, city, borough, and
neighborhood. Moreover, the issue of historical architectural heritage conservation should be
consistent with the latest globalization concepts.
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Numerous concepts and theories have been developed concerning the conservation of
historical architectural environments. Given the recognition that the concept of “view of the
world” is changing, the scientific community is recognizing that the “view of values” concept is
also changing. This means that the process of historical architectural heritage conservation itself
is undergoing transformations. Whereas previously cities identified separate heritage
conservation sites and listed objects as monuments of architecture, which could not be
reconstructed or, sometimes, even repaired, a new strategy of architectural heritage conservation
is now emerging based on a socially oriented methodology involving comprehensive study of the
historical architectural environment. This methodology should be a “live” and democratic one
(Baranova, 2006).
The issue of architectural heritage conservation should now be considered on various levels.
There are sites which present value for the whole world, being important milestones in the
evolution of the humankind and its culture. I argue that the famous Acropolis in Athens is a
monument of world value, and it is the whole world that should be responsible for its
conservation rather than Greece alone.
The conservation of architectural andhistorical sites belongs to the priorities of sustainable
development for any residential formation. Architectural memory is one of the most important
ingredients of city’s or country’s identity. The majority of major human settlements are
experiencing the problem of strained relationships between the “old” and the “new”. Historical
sites are typically found in central areas of the cities. Their reconstruction may become a vital
issue. Combination of historical buildings with new structures is a normal thing in contemporary
architectural design practice. The problem is that often doubts arise concerning the conservation
of a building and decision to demolish it for erecting a functionally justified facility which may
be more important for the functioning of the city. This is an objective problem rather than being
the malicious intent of a local authority or agency. Let me try and provide some support to this
statement.
The world keeps reconsidering its values. Sometimes a listed site may be found to be of
secondary value when, for example, its original has been discovered and this listed site is
recognized as being a copy of the project located in another geographic locality. The value of the
© Kholodova L.P., 2019
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site thus decreases, as would a copy of a famous painting do. We put value to architecture sites by
rank: world, Russia, region, city, and locality. At any specific moment, the significance of a site
may be reviewed, its value reconsidered, the originality challenged, etc. This is normal because
the “view of the values” may change. Each of us may recall how our view of historical
architecture changes when we come back from Rome to our native city only to see its heritage in
a very different light. The globalisation processes that are commonly recognized to be under way
enable us to judge objectively about the significance of individual architectural and cultural sites.
The very philosophy of “view of values” has changed. The world has catastrophically shrunk in
our minds due to the highly mobile lifestyle not only in Russia but around the world as well.
Using information systems we can visit any site in the world and compare and identify the merits
of a historical building or a whole site. However, the procedure for establishing the value of a
heritage site seems rather complex.
Let me illustrate it with examples. Figure 1 shows the famous leaning tower in Pisa, Italy. It
is well known that the tower tilted due to the sinking of the foundation (it was strengthened to
prevent the tilt from increasing). Tourists from around the world come to see this miracle.
It so happened that this miracle came into the sight of the Russian merchant A. Demidov
who then started building the Nevyansk Iron-Making Works in the Urals following Peter the
Great’s order. So this merchant took fancy in building a similar miracle. However, A. Demidov
was building an iron-making facility, whose brutality prompted that the “miracle” had to be
convincing and pithy. It is still puzzling whether or not the tower of the Nevyansk Works was
built tilted intentionally. There is a certain degree of absurdity in this. However, the horizontal
floors of the levels and in the basement and a varying number of brick rows on the opposite
bearing walls suggest that the tower was designed to be with a tilt. One should be aware
of A. Demidov’s personality to believe this to be true. Desire to be famous andcreate something
grand was inherent in this Russian man of “big soul”. It is akin to “shoeing a flea”. There is no
common sense in this. The tower did materialize however (Fig. 2).
The above is just one of the complex problems in architectural heritage evaluation. Both
buildings are unique. It is likely they are equivalent considering all factors. But it is just the
choice of factors that presents an important scholarly research challenge in the preparation of a
listing register against which heritage would be classified.
Let us consider another example. Iron and still making mills are unique architectural objects.
In the world, there are several historical iron and steel making centers: in Germany (Ruhr),
France (Paris, Bordeaux), the USA (Johnstown, Detroit, Philadelphia), etc. Russia has had four
such sites over its history, including one in the Urals, which may be regarded is the country’s
third metallurgy site. These industrial sites may be different in terms of historical value
(technologies, power generation, quality of architecture, etc.) when compared with one another
against various criteria for determining their value for the world.
Figure 3 showsthe iron-making works in Nizhny Tagil in the Urals (Russia), and Figure 4 a
steel mill in Ohio (USA) – these are historical industrial heritage sites. Preserving such heritage is
a very difficult challenge, primarily because this implies major funding problems, particularly for
protecting their metal structures against corrosion.
Typically, the metal structures at such historical metallurgical sites are simply re-melted in
furnaces and, thus, no problem of their conservation arises. However, it is essential to keep the
heritage of the industrial era. This means answering such questions as how to compare these
monuments, which objects are worthy of conservation, which objects could be recognized as
symbols of that era at global or country level, etc.
There are international organizations, such as ICOMOS andTICCIH, which deal with these
problems. However, we need a new theory which could serve as a framework for developinga
vision how heritage should be classified by priority. Itshould be different, first of all, in that it
should be based on a globalistic view of the cultural processes. This theory could help the abovementioned and other organizations in their work of cultural heritage conservation.
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Figure 1. The Tower of Pisa

Figure 2. Nevyansk Tower. Nizhny Tagil. Photo 2017
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Any new theory should correspond (according to K. Popper) to three rules (Popper, 2008). It
should meet the requirements of simplicity, independent verifiability and testability.
In relation to the issue of developing a new theory of architectural, cultural and industrial
heritage conservation, the idea of globalization should be key. Each city has listed heritage which
the municipal authorities are supposed to upkeep. However, people should not live in a reserve. It
is inevitable that the need for renovating the environment would arise in the course of time. Itis
there for eessential to compile a list of the heritage that has played an important role in the history
of the civilization. The new theory should be based on undoubted evidence and documented
characteristics of the heritage and its condition. Something similar is currently to be done when
nominating a national heritagesite for inclusion into the UNESCO’s World Heritage List.
Theoretically, however, thislooksrathersubjective, since thereareonly compulsory conditions to be
met with notheoreticalfoundations to be based on.
The simplicity of the new theory is ensured by the fact that historical heritage sites are
already there and have passed the test of time. It is now important to select criteria which would
help answer the question of their importance in the shaping of the environment in the course of
the evolution. We should not forget that there is another position in relation to the idea of urban
heritage conservation, which is the theory of ‘Manhattanism’, which emerged almost three
centuries ago. This theory does not imply conservation of any buildings within the Manhattan
grid. Within one block in Manhattan, any building may be demolished for constructing a new
one. Whether we like it or not, this philosophy is penetrating into the architects’ minds, although
the majority of professionals recognize that the absence of any architectural memory
impoverishes the living environment.
The issue of historical architectural heritage conservation should therefore be agreed with the
latest globalization concepts.
The currently available possibilities for preserving architectural reminiscences with the help
of information technologies suggest a different approach to the process of heritage conservation.
Conservation may exist in two classes: natural and virtual. Each class may have several
categories or levels in it. Moreover, there is a technique of “augmented reality” which enables us
to use an ordinary smart phone to “see” the buildings that once existed in a particular site but then
were taken down. However, we are very slow to take advantage of this technology for
architectural, cultural and historical heritage conservation.

Figure 3. Iron-Making Works in Nizhny Tagil. Industrial Heritage. Photo 2014.yandex.ru/images/search
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Figure 4. Still mill in Stuebenville, Ohio. Dobrijhomjachok.livejoumal.com/29304html

Thus, the current context suggests the possibility of essential changes in the historical
heritage conservation process. Let me suggest a few statements.
1. Physically, it is essential to preserve such architectural heritage that signifies a turning
point or milestone in the evolution of the civilization.
2. The possibilities of architectural and historical heritage conservation should be consistent
with the latest globalization advances in the international community. Each historical and cultural
heritage site should be compared with similar sites not only in the country but also around the
world.
3. Whereas previously it is the material value that was the basic conservation premise, the
modern-day concept of architectural historical heritage conservation is enhanced by mental value,
social value, identity and changeability.
4. The entire range of heritage conservation options should be used rather than just physical
conservation, which often comes into contradiction with development and renewal needs.
Conservation may be both physical and virtual.
References
1. Baranova, T.V., Kosenkova, N.A. (2006). ‘Synthetic Image of Orthodox Architecture in the Middle
Volga’, Sacred architecture in identity of place. Politechnika Lubelska. Lublin, 149-157.
2. Popper, К.R. (2008). Conjectures and Refutations: The Growth of Scientific Knowledge: Translated
from English. М.: AST: ASTMOSKVA.
3. Kholodova, L.P. Uralskiye goroda v sisteme gradostroitelnykh kontseptsiy (Ural Cities in the System
of Urban Planning Concepts)// L.P. Kholodova. Architecton: Izvestia Vuzov. No.3 (11).2005.
4. Kolhaas, R. Delirious New York. A Retroactive Manifesto of Manhattan / Translated from English. М:
Strelka Press, 2013. 326 p., il.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

204

HISTORICAL URBAN FABRIC

Urban Form and Social Context: from Traditions to Newest Demands. 2018

205

PSUF

POST SOCIALIST URBAN FORM

UDC 711

G.A. Ptichnikova
1

Scientific Research Institute of Theory and History of Architecture and Urban Planning,
branch of the Central Institute for Research and Design of the Ministry of Construction
and Housing and Communal Services of the Russian Federation, Russian Federation, Moscow,
Dushinskaya st., 9, 111024
e-mail: ptichnikova_g@mail.ru

A COMPREHENSIVE VIEW ON THE EVOLUTION
OF URBAN SPATIAL STRUCTURE
OF THE LARGEST POST-SOVIET CITIES IN RUSSIA
Abstract: The article describes the development trends of urban spatial structure of the
largest Russian cities since the 1990s to the present. The author considers the urban density
as a key concept in the description of a city’s urban spatial structure. Other three key
characteristics of cities are population size, the total area of the city and urban morphology.
This paper discusses the analytical opportunities that recent data offer in regard to an
objective and transparent measurement of urban density patterns of largest cities in Russia.
The author applies this approach to 10 cities to demonstrate the analytical capacity
of spatially-refined density indicators for the purposes of comparative urban research. In so
doing, the article examines the features of the change in the morphology of post-Soviet cities.
Transformation of urban morphology is the performance parameters of the spatial
organization of buildings, vertical functional zoning, changing the ratio of built-up and open
spaces in the existing planning units of the urban fabric, and new configurations of inter
planning. The author has identified the factors influencing the change in the morphology
of cities. Detailed study of urban development at the level of morphological units allowed us to
formulate the following conclusions. First, the return to the use of historical traditional
morphotypes in the projects of new residential development; secondly, the transformation
of traditional historical morphotypes; thirdly, the invasion of new morphotypes, urban blocks
that were previously not peculiar to Soviet cities. The study contributes to a more
comprehensive understanding of the concept of urban density in the analysis of urban spatial
structure and urban morphology of post-soviet cities. The results of the morphological
analysis of the development of contemporary Russian cities can be used for the prediction
of the urban structure future development.
Keywords: urban spatial structure, urban morphology, morphotype, urban blocks, density
measures, built density, post-soviet city.

Introduction
In the early 21st century in many large cities of Russia urban transformations had become
noticeable, which determined the different directions of changes in urban morphology. Due to
socio-economic restructuring caused by the processes of globalization, the development of urban
space increasingly takes on such forms, which not only remove the acuteness of previous
problems, but, on the contrary, they are aggravated and increased, due to the emergence of the
new ones (Lyubovny, 2013). The transition to the market economy and development in the
context of globalization necessarily leads to some standardization of spatial development trends,
convergence of the morphology of Russian and foreign cities, originally formed under market
conditions (Kozhaeva, 2011).
In this regard, the study of occurring transformations of urban spaces, identification of trends
in changing of a physical form and architectural skyline of the largest Russian cities, analysis of
the transformations of the historical structures and identification of new morphotypes has become
particularly relevant.
© Ptichnikova G.A., 2019

Urban Form and Social Context: from Traditions to Newest Demands. 2018

206

PSUF

POST SOCIALIST URBAN FORM

Methodology
Ten major cities – regional centers of Russia (“megapolis”) as well as cities, which at various
times have been the platforms for major international events (Sochi, Kazan, Vladivostok), are
chosen as the objects of survey. The study is based on a comparative analysis of basic
characteristics such as planning structure, territory, density, and number of stories in a building
(height).
Measurement and analysis
At the first stage of our research, we will consider the spatial relationships within the selected
cities in more detail. It would be hard to think of any significant question or judgment of urban
science, without affecting the space, the dynamics of territorial growth or the population, as
fundamental problems. Our intention in this part is to expose some essential aspects of the spatial
structure of cities. In this way, it will be possible to affirm some new characteristics of this
process, which are especially relevant and useful for understanding the development of cities and
their problems.
The study has shown variation of urban parameters (Table 1).
Table 1
Comparison of the urban characteristics of the largest Russian cities 1

City
Novosibirsk
Yekaterinburg
N. Novgorod
Kazan
Chelyabinsk
Omsk
Samara
Rostov-on-Don
Ufa
Krasnoyarsk
Volgograd
Voronezh
Krasnodar
Vladivostok
Sochi

Population size (2017)

Total area
km2

1602,9
1455,5
1261, 7
1231,9
1198,9
1178,4
1169,7
1125,3
115,6
1082,9
1015,6
1039,8

505,62
491
410,68
425,3
500,9
572,9
541,4
348,5
707,9
359,3
859,4
596,5

805,7
603,2
399,7

190,2
331
176,8

Density
of population
person /km2
3061
2900
3077
1915
2334
1968
2164
3184
1549
2765
1184
1701
4192
1822
2261

Number
of districts
10
7
8
7
7
5
9
8
7
7
8
6
4
5
4

Volgograd and Ufa have the largest metropolitan area. Rostov-on-Don and Krasnoyarsk are
the smallest by area. Other cities have median value of about 500 sq.km.
Consequently, differences in population density can be clearly seen (Fig. 1). The most densely
populated cities are Krasnodar (4192 persons/sq. km), Rostov-on-Don (3184 persons/sq. km),
Nizhniy Novgorod (3077 persons/sq. km) and Novosibirsk (3061 persons/sq. km). The less densely
populated cities are Volgograd (1184 persons/sq. km) and Voronezh (1701 persons/sq. km).
The area of most Russian cities with more than 1 million inhabitants is comparable with the
territories of the European largest cities such as Vienna, Budapest, Munich, Warsaw, and Prague.
However, the comparison of the density indicators shows that the density in European cities is
much higher and it is about 5000 persons/sq. km averagely. That is roughly twice the density
figure of the Russian cities (2000-2500 persons/sq. km).
The indicator of the volume of new residential development gives the opportunity to
indirectly assess the activity of urban infrastructural development (Fig. 2).

1

According to Federal State Statistics Service: http://www.gks.ru/.
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Figure 1. Population density in the largest cities of Russia

Figure 2. Apartment construction at in the largest cities of Russia (sq.m/ person)

In accordance with the data of 2012-2016, the most actively developed cities are Sochi and
Krasnodar, Kazan, Rostov, Voronezh and Krasnoyarsk are in the middle. In these particular cities
the restructuring of the morphological structure is very active. Slow growth is evident in
Volgograd, Nizhniy Novgorod and Vladivostok.
Thus, analysis of the changes in the planning structure showed that during the period of the
early 2000s, when master plans of the cities had been developed, increase of the spatial borders of
municipal entities had taken place. The growth was often justified by the maintenance of a high
population level due to inclusion of suburbs (Volgograd, Voronezh, Ufa). Thus, for instance,
Volgograd increased its area from 400 sq.km to 859, 4 sq.km, accordingly the population density
was decreased from 2579 persons/sq. km to 1184 persons/sq. km (Fig. 3).

Urban Form and Social Context: from Traditions to Newest Demands. 2018

208

PSUF

POST SOCIALIST URBAN FORM

Figure 3. The territorial changes of the cities of Volgograd, Voronezh and Ufa, km2

It is necessary to note, that the process of the urban compaction of the country, which took
place in the Soviet period (1970-1980s), had been stopped in the 1990s, long before the moment
when actual need for territorial growth became evident. Reforming of the social and economic
foundations of the State dramatically slowed urban development processes.
However, the following period – the beginning of the twenty-first century (2000-2007) did
not become a time for structural changes. Rather, it can be described as a period of “spatial
expansion” of cities (Table 2).
The matter is that when, in accordance with the changed urban planning legislation, new
urban master plans of cities were being developed, urban municipalities tried to increase their
spatial boundaries. This growth was often justified by the desire to support high population level
by dormitory suburbs which were included to keep the figures and join the ranks of the largest
cities with the population over 1 million people. The conclusion can be made that in many cities
the urban fabric/structure had become less dense and large spatial “gaps” appeared. In the same
period, in parallel with the overall territorial growth, urban compaction becomes noticeable
within the boundaries of the historical centers of cities.
The second part of our study is devoted to changes in the morphological structure of cities,
the identification of new morphotypes and urban parameters.
One of the most popular techniques, such as incorporation of new buildings in historical
districts appeared, and the occurrence of such concepts as “infill” became popular. High-rise
building parameters have been changed: a building with a height of more than 30 floors appeared
within the boundaries of historic centers, for example, complex “Volga Sails” in Volgograd, “The
Alexandrian Pillar” in Sochi and residential complex “Olympic” in Yekaterinburg (Fig. 4).
During this period, active construction of the first in history of the local urban “islands of
skyscrapers” – Business Center in Moscow – took place. Following the Moscow Business Center,
numerous projects of skyscrapers in all major cities of Russia appeared, that radically changed
the urban morphology. However, these projects have been implemented so far in only two cities
Yekaterinburg and Grozny.
Analysis of the current situation enables to state that the territorial growth phase in all the
surveyed cities and towns comes to an end. Within the fixed borders in building master plans, the
development of the territories acquires on the one hand, a more rigidly structured state; on the
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other hand, urban morphology acquires more heterogeneity. The urban fabric is compacted with
varying degrees of intensity, creating a variety of development types from discharged low-density
development to relatively high-density development with a sufficient degree of fixity. Urbanized
frame is developed along the streets and roads and it to a little extent changes the lay-out for a
long period of time. However, the development of territories close to the main arteries is
constantly compacted and modernized. Territories close to the main arteries acquire the
properties of a magnet, attracting public functions and residential development as well.
Table 2
Changes in the spatial planning structure of the cities Volgograd, Voronezh, Ufa

1990

2017

Volgograd

Voronezh

Ufa

Figure 4. Groups of high-rise buildings as a new morphotype
in the urban development of Yekaterinburg. Residential complex “Olympic”. Project
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A more detailed study of urban development at the level of morphological units led to the
following conclusions:
1. Return to using historical traditional morphotypes in new residential projects. In particular,
it is expressed by widespread use of urban quarter as the main city planning structural unit (from
house-quarter to enlarged quarter) (Fig. 5). Neighborhood (micro-district) as a structural unit has
been atrophied (Kukina, 2005).

Figure 5. Using historical morphotypes in urban development projects:
1 – European embankment, St. Petersburg; 2 – Berezhkovskaya embankment, Moscow;
3 – Garden Quarters, Moscow

2. Transformation of traditional historical morphotypes. Historical morphotypes are
understood as elements of urban blocks (patterns) representing the historical and cultural value of
the types of city development that existed until the mid-twentieth century, each of which is
characterized by its own spatial planning, architectural and compositional forms of planning and
development. Morphotypes determine the historically formed uniqueness of the plots of the urban
development environment. In each city, researchers identify specific historical morphotypes. For
example, in Kazan, there are 10 main morphotypes, in Moscow – 6, in Novosibirsk – 4
(Ptichnikova, 2014).
These processes happen in the following way:
infill of new development to the existing urban blocks by the method known as “filling”
of the urban fabric (Paskhina, 2012);
achievement of maximum parameters in the number of floors and built-up density and
increase in the degree of the land development (Kozhaeva, 2011) (Fig. 6);
implementation of new functions within formed monolithic structural units
(Krashennikov, 2012; Talen,1999).
As a result, low-rise and middle-rise urban blocks are converted to various-rise, due to the
growth of the degree of development, number of stories and density.

Figure 6. New condensed morphotypes inside the historic urban structure:
1 – Development of the territory in Saratov. Scheme of quarter division;
2 – Residential complex “Spanish quarters”. New Moscow
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3. Invasion of new morphotypes and elements into the urban structure, which were not
previously peculiar to Russian cities (Table 3).
These kinds of transformation are similar to modern urban patterns of Asian cities –
compounds. The term “compound house” has been used to describe a traditional form of Chinese
housing that accommodates the extended family in several dwellings within the same walled
habitat (Greive, 2005). Currently, the compound can be called the quarter when applied to a
human habitat, refers to a cluster of buildings in an enclosure having a shared or associated
purpose.
In Russia “compound” may refer to a much larger collection of dwellings, as a synonym for
an autonomous multi-apartment residential complex with a large set of infrastructure and fenced
walls, as well as security systems. As for examples we can mention the “Zhivago Compound” or
“Sun City” in Perm, “Dominant” in Volgograd, “Olympic” in Yekaterinburg, etc. (Fig.7).

Figure 7. Residential complex “Sun City”, Perm

The most common characteristics of such compounds are socio-spatial apartness from
outside environment, inaccessibility to outside penetration; height (from 20-35 floors and above),
high development degree, private infrastructure service. The towers are the main tools in creating
the architectural image of the compounds, ranging from single buildings (“February revolution”,
Yekaterinburg) to clusters (residential complex “Jamaica”, Sochi).
Table 3
Examples of new morphotypes of residential complexes
Characteristics and parameters
Residential complex
“Actor Galaxy”, Sochi
1 building
26 floors
Land plot area
2.04 hectares

Morphological structure

Architectural Image

Single building
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Residential complex
“First
Nikolaevsky”,
Yekaterinburg
4 buildings
26 and 14 floors
Land plot area
3.6 hectares
Two towers
Residential complex
“Dominant”, Volgograd
3 buildings
24 floors
Land plot area
1.24 hectares

Three towers
Residential complex
“Admiralteysky”, Volgograd
4 buildings
21 floors
Land plot area
2.0 hectares
Group

In addition to compounds, we can refer to the new morphological types – line houses,
duplexes and villettes. Currently, these varieties of townhouses are actively being introduced into
the suburban development of Russian megacities.
Conclusion
Detailed study of urban development at the level of morphological units allowed us to
formulate the following conclusions. First, the return to the use of historical traditional
morphotypes in the projects of new residential development; secondly, the transformation of
traditional historical morphotypes; thirdly, the invasion of new morphotypes, urban blocks that
were previously not peculiar to Soviet cities. The study contributes to a more comprehensive
understanding of the concept of urban density in the analysis of urban spatial structure and urban
morphology of post-soviet cities. The results of the morphological analysis of the development of
contemporary Russian cities can be used for the prediction of the urban structure future
development.
Thus, the study identified some general trends in the development morphology of the largest
Russian cities. The following structural transformations became evident for most cities: changing
parameters of spatial organization of the developed territory; emergence of a vertical functional
zoning not only in capital cities, but in regional centers as well; changes in the ratio of open and
built-up spaces under the planning units of urban structure; functional and structural changes of
public urban spaces; new configurations of development morphotypes.
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SPATIAL IMBALANCE OF URBAN DEVELOPMENT
OF SETTLEMENTS AND WAYS OF ITS SOLUTION
IN MODERN CONDITIONS
Abstract: The article discusses the issues of regulation of urban development as a part of
resettlement systems in order to form a balanced socio-economic and territorial organization
of resettlement in the country and its individual regions. The concept of overcoming
significant differences in the conditions and way of life of urban and rural population,
resolution of regional socio-economic imbalances, inconsistency and incompleteness of
development of resettlement facilities, lagging social, transport and engineering
infrastructure. The socio-spatial trends in the development of resettlement systems are
conditioned by new principles of social planning based on the achievement of greater social
equality for the population living in cities and rural settlements. The task of urban
development is to find new ways to form dynamically stable spatial systems, to develop new
approaches to architectural and spatial support of modern post-industrial social processes,
and the continuous development of cultural heritage.
Keywords: spatial imbalance, urban development, settlement system, territorial organization
of cities, regulation of social and spatial development

For millennia, people have been experimenting with ways of spatial concentration of people
and the resources they need in different forms. Cities appeared simultaneously with the advent of
modern civilization and are closely related to the basic laws of civilizational development of
society. These were cities, where at all times ideas, institutions, forms of social organization,
inventions and achievements of culture were developed. As civilization developed, the number of
cities grew, cities became larger and more complex in their layout and construction, united in
territorial systems, which are now represented by agglomerations and conurbations. At the same
time, in the process of development each city and its surroundings acquire their individual
features, differing in size and configuration of territories, population structure, nature of planning
and development, architecture and models of urban and rural behavior. The city, even being
surrounded by walls, never lost its connections with its environment, receiving all the missing
resources from the outside, providing protection, goods, and developed social institutions. Today,
this external resource dependence of cities on the external environment has greatly increased and
is expressed in the formation of complex relationships of all the components of urban systems.
Discussion of the development of urban systems under conditions of the current global
changes in social development should be carried out taking into account the main modern
problems faced by society today and the ones that do not have clear solutions, but which are
connected with the fate of the future spatial structure of states. Such problems can be correlated
with different conditions of life environment development and external influences on it.
The development of modern town-planning activity is determined by the emergence of new
problems of social development, such as a significant increase in the scope and nature of the
location of industries and services, the formation of new forms of settlement in the intensively
urbanized areas, a significant complication of communication systems (transport, energy,
information, migration, etc.), increasing consumption of non-renewable natural resources,
exacerbating conflicts between anthropogenic and natural environments. These problems require
© Shubenkov Mikhail, 2019
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elaboration of special urban development strategies, taking into account the full range of social,
economic, technological, environmental, architectural and other conditions.
The practice of theoretical description of the mechanisms of urban and agglomeration
systems functioning began in the early 19th century with the appearance of the work of the
German economist Johann Heinrich von Thünen called “The Isolated State in Relation to
Agriculture and Political Economy” in 1826. Thus, from the very beginning, inter-universe
spatial interactions were modeled exclusively in the economic category. The first von Thünen’s
postulate determined that “... the price of each product at any point in space differs from its price
in the city by the amount of transport costs, which are taken directly proportional to the weight of
the cargo and the distance of transportation” [Thünen J.H., 1826]. I.G. Thünen was the first who
proposed to introduce statistical analysis of the spatial equilibrium on the basis of calculations of
economic indicators of resource allocation and the possibility of their achievement in space. This
first model of spatial distribution of human resources was based on the fact that spatial
irregularity in the settlement of people and the location of their economic activity will take place
almost always.
Currently, in many studies descriptive models of mechanisms of urban systems formation
have become more complicated and already extended groups of economic indicators related to
population density, optimization of transport systems, land rent, spatial objects connectivity and
many others are taken into account.
Modern urban development systems have grown to a large scale, and the processes of
globalization of economic and spatial development are becoming supranational and
transcontinental. Despite the fact that urban planning systems are of artificial origin and were
formed by people exclusively to solve their own problems, their real spatial and functional
development occurs in addition to the will of people, since the level of complexity and
involvement of urban planning systems in natural systems is such that it is more correct to talk
about the conditionality of the processes. In this sense, urban systems are rather a product of the
natural development of the material and spatial environment and the regulation of its change is
not so much the will and objectives of social development as natural laws that people have not
discovered yet or learned how to use them. In this regard, the attempts of some urban plannersmanagers to determine the solution of problems of spatial optimization of cities and their
interactions with each other on the basis of economic, demographic, legal and other regulators,
are doomed to failure, as they are not supported by the necessary knowledge about the nature of
the processes.
The discussion of modern urban systems involves the use of such concepts as agglomeration,
conurbation, metropolis, cluster, group of settlements, urban area, etc. that reflect the different
nature of inter-human interaction. The disadvantage of using these concepts to describe the state
of urban systems is that they are associated with the models of interaction that are too different in
nature of cities and small settlements and are not able to fully reflect the geographical, climatic,
biosphere and other conditions of these systems organization.
The economy is more productive in places where population, finance, resources, technology,
culture and science are concentrated. According to the American urbanist E. Glaeser (E. Glaeser,
2009), the main tool for solving modern urban problems is the search for a certain spatial balance,
i.e. a balanced alignment of the level of comfortable stay of people in urban space. The model of
such spatial equilibrium is designed to provide understanding of the reasons for the spatial
concentration of people and their activity in certain places.
In most publications devoted to the problems of urban development and their
agglomerations, explanatory theories are based on economic categories (Batten D.F.,2000,
Shubenkov M., 2015). However, the practice of historical formation of cities proves that their
foundation is not necessarily determined by economic reasons. Cities can emerge, revive and
develop for different reasons. In some cases, the formation of cities and agglomerations is
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determined by the circumstances of the protection of the boundaries of territories or special
conditions of natural comfort of the environment, which predispose to living in a particular place.
In the process of developing spatial equilibrium models in the framework of urban planning
and development projects, it is necessary to take into account the entire range of consumer
qualities of the urban environment, including the assessment of the level of comfort of the
population, which becomes the leading factor in the regulation of urban concentration of all other
resources. Building this kind of priorities defines a new approach in urban planning and design,
called “human development” (A. Piorr, J. Ravetz, 2011).
The current approaches to the measurement of real estate capitalization do not take into
account the rate and extent of depletion and degradation of natural resources, which are still
considered to be unlimited. Today, the need to radically change the traditional paradigm of the
formation and development of cities is obvious. On the one hand, modern cities can no longer
exist within the closed systems with their environment and are built into complex group systems
(agglomerations, conurbations), involving the economic turnover of large areas, and, on the other
hand, the dictate of urban areas over natural can not continue indefinitely, because it threatens the
existence of cities themselves as consumers of natural resources depend on them. It is necessary
to search for symbiosis, and co-evolution of the artificial and natural environment.
What is the resource that can help to overcome the transition to sustainable development?
Many scientists argue that this is determined by to the need for a number of reforms that should
change the existing society in terms of interaction with the natural environment. The most
significant reforms include the reform of changing public consciousness associated with the
transition from the policy of stimulating the growth of consumption to the policy of symbiotic
coexistence of artificial and natural biosphere, and the information society reform.
The first reform provides for significant changes in the legislation, state programs of
priorities for economic, scientific, technical and social development. It is about developing a new
code of ethics, proclaiming the principle of intergenerational and intergenerational justice,
defining the forms of a viable way of life of both the individual and the global community,
common moral and ethical foundations, respect and care for all living beings.
The second reform of information society is based on the dematerialization of economic
activity, a new type of economy of intangible flows of finance, information and intellectual
property. The real economy is increasingly shifting to the growth and dissemination of
information resources and knowledge, which open up new opportunities for reformatting the
economy as a whole. Specific energy intensity in some branches of modern economic activity is
reduced.
At present, we are witnessing another socio-economic revolution, which is associated with a
fundamental change in the culture of consumption, namely, not goods and their production
become an economic priority, but services of all kinds, provided by people and aimed at people.
Klaus Schwab, Swiss economist, the founder and President of the world economic forum in
Davos, in his book “The Fourth Industrial Revolution” argues that such Internet platforms as
Airbnb, Uber, Alibaba, WhatsApp, Instagram, and Telegram have covered the whole world
today. The role of capital and the scale of business required for their successful development are
changing. They are already less related to the nature of business and the size of the investment,
and are more focused on the quality of work, knowledge and skills, knowledge intensity,
environmental friendliness, innovation and complexity. At the same time, Klaus Schwab warns
about the opposite effects of the ongoing changes in social development, about the negative
effects of the development of modern IT technologies, such as violation of private life through
anonymous tracking, theft of personal data through the Internet and hacking, various illegal
actions in online environments (cyberterrorism, flash mobs, virus attacks, etc.), artificial
polarization of opinions in society (media propaganda), distribution of false information in the
Internet environment, etc. (Gutnov A., 1984).
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The current approaches to the measurement of real estate capitalization do not take into
account the rate and extent of depletion and degradation of natural resources, which are still
considered to be unlimited. Today, the need to radically change the traditional paradigm of the
formation and development of cities is obvious. On the one hand, modern cities can no longer
exist within the closed systems with their environment and are built into complex group systems
(agglomerations, conurbations), involving in the economic turnover of large areas, and, on the
other hand, the dictate of urban areas over natural can not continue indefinitely, since it threatens
the existence of cities themselves as the consumers of natural resources depend on them. It is
necessary to search for symbiosis, co-evolution of the artificial and natural environment.
What is the resource that can help to overcome the transition to sustainable development?
Many scientists argue that this is determined by to the need for a number of reforms that should
change the existing society in terms of interaction with the natural environment. The most
significant reforms include the reform of the public consciousness change associated with the
transition from the policy of stimulating the growth of consumption to the policy of symbiotic
coexistence of artificial and natural biosphere, and the information society reform.
The first reform provides for significant changes in the legislation, state programs of
priorities for economic, scientific, technical and social development. It is about developing a new
code of ethics, proclaiming the principle of intergenerational justice, defining the forms of a
viable way of life for both an individual and the global community, common moral and ethical
foundations, respect and care for all living beings.
The second reform of information society is based on the dematerialization of economic
activity, a new type of economy of intangible flows of Finance, information and intellectual
property. The real economy is increasingly shifting to the growth and dissemination of
information resources and knowledge, which open up new opportunities for reformatting the
economy as a whole. Specific energy intensity in some branches of modern economic activity is
reduced.
At present, we are witnessing another socio-economic revolution, which is associated with a
fundamental change in the culture of consumption, namely, not goods and their production
becomes an economic priority, and services of all kinds, provided by people and aimed at people.
Klaus Schwab, Swiss economist, founder and President of the world economic forum in Davos,
in his book "the Fourth industrial revolution" argues that such Internet platforms as Airbnb, Uber,
Alibaba, WhatsApp, Instagram, Telegram today have covered the whole world. The role of
capital and the scale of business required for their successful development are changing. They are
already less related to the nature of the business and the size of the investment, and more focused
on the quality of work, knowledge and skills, knowledge intensity, environmental friendliness,
innovation and complexity. At the same time, Klaus Schwab warns about the opposite effects of
the ongoing changes in social development, about the negative effects of the development of
modern IT technologies, such as violation of private life through anonymous tracking, theft of
personal data through the Internet and hacking, various illegal actions in online environments
(cyberterrorism, flash mobs, virus attacks, etc.), artificial polarization of opinions in society
(media propaganda), distribution of false information in the Internet environment and others
(Trubina E., 2011).
Google technical Director Raymond Kurzweil (2015) made a forecast in 2009 for 10 years
ahead and today we are approaching this date. Much of what seemed improbable then, really has
come true today or is close to it. In particular, he predicted that computers will be built in
everywhere and into anything – into clothes, furniture, household appliances, communication
with the computer will be without a keyboard, the computer will perceive not only the human
voice, but also gestures, there will be computers implanted in people, computer interpreters,
unmanned aircraft and cars. R. Kurzweil sees the future of mankind in the symbiosis of man and
artificial intelligence. Nanorobots and artificial intelligence systems will be incorporated into the
human body at the molecular level. Human and machine consciousness will become common.
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Planet Earth will become a supercomputer and by the end of the 21st century the colonization of
space will begin. Not material values, but creative ideas become important for society.
We need a new model of social and economic development of the state and society, which is
dictated by the global introduction of digital technologies. In this case, we are not talking about
“digitalization” of processes, but about setting fundamentally new tasks for the society, the
solution of which is possible only on the basis of new technologies of collection, accumulation,
processing and exchange of large amounts of structured and unstructured data in order to develop
more reasonable and effective solutions.
All of the above is directly related to the development of our environment. The nature and
quality of the environment itself is expected to change inevitably, what will require the formation
of new settlement systems and new urban components. Already today, new technologies are
actively introduced into our lives, ranging from industry BIM, cybernetic systems of industrial
robotics CPS, construction of Smart-city, IT-city, Digital-city, Big Data and Blockchain
technologies, smart-system intelligent systems and completing the Internet of things IoT.
An example of mass modern informatization of society in relation to the space of life is the
spread of geospatial platforms on the Internet. Free online traffic of geospatial platforms
Microsoft Bing Maps, Oracle Spatial, Bentley Map, QGIS, gvSIG, Google Earth/Maps,
MicroStation Geographics is widespread. In conjunction with GPS resources and other onpremises technologies, mobile devices are becoming easier, faster and cheaper to provide and
manipulate data on maps and in space. Today, interactive maps are the most powerful means of
visualization and local access to assets, resources, service in urban communities and
neighborhoods. These new opportunities are becoming an invaluable tool for engaging citizens in
planning dialogues with authorities and professionals.
Modern cities are losing their traditional role as technological centers of industrial
production. Their development is increasingly associated with science, education, production of a
variety of information of innovation, service, expert, managerial and organizational nature. The
main place in the economy of cities today is the transfer of knowledge, the development of
decisions and recommendations.
Knowledge, as a basic economic product, changes the structure of urban employment and
ultimately the way of life, as there is an inextricable link between the nature of knowledge
accumulation and transfer, and the communities where it is developed. The production and
distribution of knowledge, where information technologies play a key role, starts functioning
within local urban communities and to take specific forms. Today, there are conditions for the
formation of a new generation of cities and their systems focused on the integrated maintenance
of information processes, i.e. a kind of “information” urban systems of different levels of
organization.
At the same time, new forms of urban identity in modern conditions are determined by the
nature of socio-cultural space, which is associated with social heterogeneity, socio-cultural
dynamics, social and cultural segregation and stochastic nature of urban events. At the same time,
it is still unclear what properties of urban space determine its quality. Information and computer
technologies occupy a major position in solving the problems of optimization of urban
development processes related to planning, design, construction and management of cities.
In connection with the above, it is possible to identify two main directions in solving the
problems of urban development systems based on information technology.
The first relates to the development of new types of strategies that take into account the
active participation of society, administration, investors and designers in the development of the
most effective urban infrastructure and services. The new strategies will be based on modern
network infrastructure resources (Internet protocols), e-government programmes, digitalization of
processes and systems of planning, transport, public services and construction. In conjunction
with GPS and other local technologies, mobile devices are becoming easier, faster and cheaper to
provide and manipulate data on maps and in space. Interactive maps are the most powerful means
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of visualization and local access to assets, resources, service in local communities and
neighborhoods. They are an invaluable tool for engaging citizens in planning dialogues.
The second area is related to the strengthening of the role of social initiatives, the
development of civil society, with the increase of social capital by urban communities. Today, in
developed countries, these innovations have already become widespread. Today, various urban
forums, services and social support funds, social networking platforms such as Viber, WhatsApp,
Pinterest, Telegram, Facebook, Twitter, Google, LinkedIn have been created and are successfully
working, contributing to the formation of urban communities on various grounds and mobilizing
them for active civil action.
Modern urban development owes its development to the complex interrelations of processes
that take place in culture, society, environment and economy. New social models constantly
appear and are implemented in society, and they encourage spatial structures to change. This is
the evolutionary nature of urban systems. In this sense, each society forms its own spatial
practice, develops its own recognizable architectural and spatial patterns, through which it
manages the feedback of social changes. In a sense, modern information and communication
technologies open up new opportunities for managing the development of artificial environments
and opens up prospects for the beginning of a new era of urban Renaissance.
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UTOPIA AND CRISIS OF THE POST-SOCIALIST CITY:
HISTORICAL TRANSFORMATIONS
OF THE 19th AND 20th CENTURY MOSCOW
Abstract: The urban history of Moscow, as well as the history of its masterplans, has been
thoroughly described in many studies, not least in relation to the political processes of the
20th century that had an immense influence on the formation of cities in the post-socialist
block. In this paper, the logic behind the historical evolution of Moscow in the 19th and 20th
century will be discussed; the aim here is to introduce another perspective of looking at
Moscow’s urban transformations. It is proposed, that the evolution of the city is the constant
alternative process between the state of utopia and the state of crises. The state of utopia is
usually featured by new visions intending to solve the existing urban problems of that time.
The state of crisis that often follows, is marked by the externality effects of realized visions and
usually results in urban problems on a different level of scale: again, marking the necessity of
new visions. Technological developments are integral to these processes; they are used as
instruments to solve urban problems, but at the same time, they cause unexpected outcomes
that have to be dealt with. To demonstrate this concept, three key periods of Moscow urban
evolution in the 19th and 20th century will be studied, including the General Plan of 1935.
Keywords: Moscow, urban evolution, technological space, scalar transformations
“If modernism ever managed to throw off its
scarps and tatters and the uneasy joints that
bind it to the past, it would lose all its weight
and depth, and the maelstrom of modern life
would carry it helplessly away. It is only by
keeping alive the bonds that tie it to the
modernists of the past – bonds at once intimate
and antagonistic – that it can help the moderns
of the present and the future to be free”
Berman, 1982, p. 346

Introduction: the hidden logic behind planning failures of the past
The urban history of Moscow and its masterplans have been widely discussed in many urban
studies (Taylor & Kukina, 2017; French, 1995), not least in relation to the history of political
processes which had an immense influence on the formation of cities in the post-socialist block.
In this paper, the logic behind the historical evolution of Moscow in the 19th and 20th
century will be discussed. The aim is to introduce another perspective of looking at Moscow’s
urban transformations. The planning decisions of the past are often criticized and regarded as
solely shaped by political and ideological considerations. While fully recognizing the importance
of the political dimension, in this paper other reasons behind these decisions will be explored and
analyzed from the perspective of the spatio-technological processes that shaped it.
During the 20th century Moscow was subjected to many large-scale transformations that had
their roots in the complex dynamics of political and technological space. Moscow was the center
of a socialist totalitarian state for seventy years, and political will was to a large extent directed at
accumulating all the power in the capital city at the expense of the rest of the country (Heller &
Nekrich, 1986). However, the technological-spatial processes that shaped the city are discussed
less frequently.
© Bobkova E.A., 2019

Urban Form and Social Context: from Traditions to Newest Demands. 2018

221

PSUF

POST SOCIALIST URBAN FORM

Several interesting questions arise that are crucial to understanding the logic of the urban
transformations of the past. First, while the history of the post-socialist city is well-known, it
remains unclear what exactly makes it so distinctive. And secondly, the question, mostly
methodological, is, how do we unveil the constructive logic behind the urban evolution of cities
without being biased by our own criticism? The problem is that while we are quite aware of
planning failures in the past (for example, large-scale post-war housing projects or radical
attempts to redesign the city as the manifestation of political power), we often are so concerned
with our criticism that we fail to see the reasons behind those planning decisions and, as a result,
repeatedly fail to plan our contemporary cities.
The main focus of this paper is to introduce the method of historical analysis of Moscow
urban evolution; drawing from the concepts of Harvey (2003) and Read (2009), it is proposed
that the evolution of a city is a constant alterative process of a state of utopia and a state of crisis.
The states of utopia are formed by new visions aimed at solving urban problems of that time, and
the states of crises that follow usually deal with the externality effects of those visions, usually
resulting in new urban problems which in turn call for new visions. Technological developments
in infrastructures and modes of production are integral to these processes and are often used as
instruments to solve urban problems, however, they are often contradictory and cause unexpected
outcomes that have to be addressed in the next step of urban development.
In the next part of the paper, an overview of methodological approaches and related concepts
will be presented. In the section that follows, several periods in Moscow’s urban evolution in the
19th and 20th century will be discussed in order to demonstrate the method, namely, the
policentric supervillage, the 19th century industrial city and the first socialist capital. In the
discussion, the potentials of the method will be summarised as well as its relevancy for urban
study of our contemporary cities.
Theoretical underpinnings and methodology
The idea of modernity in the context of radical transformations of the past
he urban history of the 20th century Moscow is the history of radical transformations of the
city, often described as aiming at introducing a completely new spatial, social or political order in
relation to what already existed in the city of that time. In an earlier study (Bobkova, 2014), it
was discussed in relation to Harvey’s idea of modernity (Harvey, 2003). David Harvey (2003)
argued that the idea of modernity as a radical break with the past was a myth, and he proposed
instead, following Saint-Simon and Marx, that “no social order can achieve changes that are not
already latent within existing conditions” (Harvey, 2003, p.1). This idea sheds a different light on
the common belief of modernists of the last century that “modern technology and social order
could create a world without ashes” (Berman, 1982). It is important to make a distinction here
between the narrower idea of modernism as a particular historical period and the wider idea of
modernity that can be referred to any step of urban evolution. Put differently, Harvey states that it
is necessary to study modernities of the past not only as acts of ‘creative destruction’, but hopes,
dreams and fears that were always motivating people for action (Harvey, 2003). This concept is
used as a starting point for understanding the rationalities of planning failures of the past and will
serve as a backbone for a methodology of historical analysis.
Utopia and crisis of contemporary cities: evolution of technology
Based on the concepts described above, it is proposed to study urban evolution through the
lens of alternating states of utopia and crises. The state of utopia is often featured by a new vision
of the city, aiming at solving the problems of that particular period, be it overpopulation, road
congestion or social segregation. The instruments that are used to implement new visions are
usually related to technological developments of that time, based on the belief that only
technological improvements are capable of dealing with any kind of urban problems. The
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difficulty that arises is that planners are usually unable to predict all the side effects that new
technologies could cause, thus facing unexpected outcomes of realised visions, which are
described here as states of crises.
The idea of “technology” is critical here and is described by Hard and Misa as “the humanmade materialities designed with the needs of the urban population and urban commerce in mind”
(Hard & Misa, 2008, p. 6) 1 . Newly introduced modes of transportation (whether it be tram
networks, underground lines or highways) had always the goal of not only improved
accessibility, but of re-formation of the city (Read, 2009). They were a response to the crisis of
previous modernity. And, as also noted by David Harvey (2003), the result of the improvement in
infrastructure was often not the solution to the problem of congestion, but the recreation of it, on
another scale and with different speed (Harvey, 2003). Therefore, despite the fact that technology
is frequently understood as a modernising and integrating force (Hard & Misa, 2008), its effects
on other levels are often ambiguous, and resulting in a new state of urban crisis. Put differently,
the newly introduced technologies could work at integrating the city at one level, but could also
result into fragmentation on another, often more local scale. This idea draws back to ‘The
Production of Space’ by Lefebvre, where he pointed out that even most technologically
developed system ‘cannot produce a space with a perfectly clear understanding of cause and
effect, motive and implication’ (Stanek, 2011).
Scalar transformations
Transformations in scale are integral to the technological evolution of cities. Changes in
technology are usually marked by expansion of spaces where people and commodities can move
(Harvey, 2003). They allow for movement at greater distances and speed, meaning a radical jump
to another scale. Changes of modes of transportation also involve changing patterns of production
and inhabitancy (Smith, 1984). Jumps in scale can result in a series of problems such as an
uneven distribution of jobs and housing, or urban sprawl. Over-extension of urban limits (towards
a more global scale) results in fragmentation on a local level and an imbalance between patterns
of production and inhabitancy; when urban limits are too constrained geographically (too
localised and globally disconnected), the urban labour force also becomes comparatively limited,
and there is a threat of stagnation of productive forces (Smith, 1984). In other words, networks of
relations between production and inhabitancy only operate effectively if they are meaningful
across several scale levels (Read, 2009).
These concepts are critical when we aim to understand the rationalities behind the urban
plans of the past in a more constructive way, and so, in the next section, several periods of
Moscow urban transformations will be studied from this perspective. As discussed above, the
evolution of infrastructures (also referred to as ‘mobility’) is central to technological
development, but related to this is the evolution of patterns of production and inhabitancy.
Therefore, the changing conditions over time of these three layers of urban space (mobility,
production and inhabitancy) will be presented further.
The evolution of Moscow as the evolution of politico-technological space
Logic of integration vs. logic of fragmentation
Radical planning actions of the past are often critised and described as the cause of
fragmentation in our contemporary cities. In the case of Moscow, this critique often addresses the
consequences of the Masterplan of 1935, when Moscow was redesigned as a manifestation of
political power, the General plan of 1957 that triggered large-scale construction of postwar
dormitory districts, or the post-socialist neo-liberal development of the city. Planning failures of
the past always served particular rationalities to achieve particular goals, and never meant to
Here and further: text of the paper is based on earlier master thesis research project “Productive landscapes of
Moscow: binding modernities” (Bobkova, 2014).
1
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cause spatial fragmentation of the city, social segregation or the like. They followed the logic of
integration between particular functions and particular kinds of infrastructures. The fragmentation
of the urban fabric, in turn, was caused by the side effects of these actions, but not by the
planning actions themselves (Read, 2009).
A more detailed demonstration of this logic is presented below with a description of the
continuous set of Moscow transformations through history. The analysis is built mainly on the
interpretation of historical maps, redrawn and deconstructed by the author of this paper.
Polycentric supervillage
By the beginning of the nineteenth century Moscow was functioning mainly as a trading city
and was growing in a self-organised way. Local neighbourhoods of artisans and tradesmen grew
naturally along the main radial roads, and main roads used to connect the city with other cities
and neighbouring countries (Sitin, 1958). Global networks of trade were naturally integrated into
local neighbourhoods of craftsmen which were, in turn, connected by the irregular local networks
of public spaces (Figure 1). The ‘medieval’ organisation of Moscow can be described as
‘polycentric supervillage’ where local and global infrastructures were organically integrated
across several scale levels, representing a state of ‘utopia’.
Nevertheless, with the need for industrial upgrade as well as the problem of overpopulation,
by the end of the nineteenth century the city faced the need for radical improvements.

Figure 1. Moscow as a polycentric supervillage. Irregular local network of public spaces (on the left)
and global trading routes with local quarters of artisans distributed across the city (on the right).
Source: Moscow map 1880, 1852 http://www.etomesto.ru

Moscow as a 19th century industrial city1
The next state of ‘utopia’ was marked by the response to a rapid industrial modernization
of the country at the end of the 19th century. Nine railway stations were constructed around the
inner city, later connected to a ring railroad to shape the largest transport and logistic hub in the
country. Newly constructed dense networks of tramlines were integrated into the network
Though transformation of this period is partly related to the early 20th century, we call it “a 19th century industrial
city” because it was following the pattern of transformations in European cities several decades earlier/
1
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of railways and formed a new mobility system at higher speed, that connected local pedestrian
infrastructures with global movement networks or railways.
Railway stations were a crucial part of this project of modernisation: they represented a new
type of centralities, providing a smooth shift from one scale to another. According to Lefebvre,
the centralities or monuments are both multitemporal and interscalar, in a sense that they work
both as political manifestations of space through time, but also establish the link between various
scales and mediate between them (Stanek, 2011). Hence, they could also be described as the
‘lure’ of urban transformation of that time: they became the new symbols of the globalised city.
Interestingly, in the ‘medieval’ supervillage churches represented major centralities in the city
and also shaped public spaces around it, while later in the 20th century, the role of this kind of
global centralities was partly inherited by shopping malls connected to highways. Hence the
idea of continuous ‘upscale’ can be also observed in the evolution of urban centralities
themselves and is often coupled to a gradual ‘interiorisation’ of these types of spaces.
In the 19th century industrial city, new mobility systems served not only to connect different
hubs, but, as a public space of higher speed, offered ‘explorability’ of the city through movement.
Modernization of infrastructure was also a response to the new scale of production emerging in
the city (factories). Heavy industries were located in the eastern part of the city (due to the wind
direction) and downstream from the Moscow River, while textile manufacturing was located
close to the river and mainly upstream (Figure 2).

Figure 2. The 19th century industrial city. New tram networks integrated in the railway system
(on the left) and the new ring of factories (on the right, dark grey).
Source: Moscow map 1915, 1913 http://www.etomesto.ru

The state of ‘crisis’ that followed was characteristic for the most industrial cities of that time.
Industrialisation was followed by overpopulation, while built fabric still had the archaic character of
‘supervillage’. Most buildings were low-rise and made from wood, and engineering systems of water
and sewerage were extremely limited (Kharin, 2007). The urban conditions as well as the economic
devastation after the political events of 1917 called for a radical modernization of the city.
Moscow as the first socialist capital (General plan of 1935)
After the 1917 Revolution and the following Civil War (1917-1923), when industrial
production fell into decline, a radical transformation of the city took place. This period is
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commonly described as a project to redesign the city as the manifestation of the totalitarian
power, but usually less attention is paid to the equally important fact that during this time
Moscow was reconstructed as the biggest hub of heavy industries in the USSR, following the
goal of radical industrial upgrade at the expense of other types of production and the housing
sector (Becker, et al., 2012), – spatial transformation that had a huge influence on the later urban
developments of the city throughout the 20th century.
The transformations involved expansion of the industrial belt, the creation of new housing
blocks along wide thoroughfares, and the introduction of the underground network. New
infrastructure connected the city centre, where most people lived, to the new belt of heavy
industries. In the context of a complete lack of private space (approx. 4-5m2 per person between
the 1920s and 1950s, Heller & Nekrich, 1986), most attention was given to the development of
new road and public transport infrastructures that connected the city centre where most people
lived in communal apartments with the surrounding belt of heavy industries. It is important to
describe the transformations of this period not only as the new monumental ensembles that
fragmented urban fabric locally, but also as the utopian project of integration between the space
of inhabitancy in the centre and space of production in the new belt of industries (see Figure 3).

Figure 3. First socialist capital as the project of integration. Underground network (red dashed
line) connecting existing residential fabric (in light red) and new belt of heavy industries (in grey.
Source: Archaeology of the Periphery (2013) pp.256-257, 284-285; Metromap 1957 http://www.
metro.ru/map/1957/
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The extreme focus on industrial upscale and monumental projects, coupled with housing
shortage and an even larger inflow of people from the villages caused by the collectivisation, put
the city in a new stage of deep crisis and required a radical set of actions from the next generation
of planners.
The urban projects that followed (massive postwar housing construction, modernist plans
from 1971 and the neo-liberal development of the city after the 1990s) had to deal with the
effects and contradictions of previous plans and followed the logic of utopia-crisis cycle
described above. Each of the next steps of urban evolution was featured by the constant jumps in
scale with the means of introducing faster infrastructures and more globalised centralities and
public spaces. The new investments into global-scale infrastructures were based on the same
beliefs that ever new technologies of higher speed and scale would be able to solve the problems
inherited from the previous periods, and also accommodate the needs of constantly modernising
the city, that included, for instance, the need to deal with a massive population inflow and
changing modes of production, as well as with the need to provide an effective mobility system
for the rapidly growing city.
Discussion
In previous section a general overview of Moscow’s urban transformations has been
presented. It was not the intention to retell its already well-known story, but to reveal the logic
that connected these transformations through time and rationalities of particular planning
decisions. Each step of urban evolution is a story in itself, and the discussion of three
representative periods presented here did not aim at revealing the whole complexity of each, but
worked as a demonstration of the theory.
The particular planning decisions of the past, so often criticised nowadays, were issued as
pragmatic responses to the crisis of the previous ‘modernity’ of the city. They were based on the
common belief of the planners that newly introduced technologies would work as the integrating
force for the fragmented urban fabric, but their possible side effects would often be overlooked
(see Figure 5).

Figure 4. Urban evolution of Moscow as the alternative process
of changing states of utopia and crises
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Read (2009) points out that the relations between the space of production and the space of
inhabitancy are articulated through infrastructures, and the significance of places is formulated by
the overlapping infrastructures of different scales and speeds, where the nested hierarchy of
scales is the critical condition which makes the places operative through all levels (Read, 2009).
The phenomena of overlapping scales are observed in the medieval structure of Moscow
(polycentric supervillage) and in the 19th century industrial city where infrastructures of local or
neighbourhood scale were organically integrated into more global networks of intercity trade
networks or logistic hubs. What happened later was marked by the loss of this interscalar
relationship between global and local networks. It was partly due to the ‘one-sided’ approach of
the planners who had to respond to the particular urgencies of that time at the expense of the rest;
and partly due to the speed of technological advances that triggered high-speed urban expansions
on global scale at the expense of the local.
Another additional point can be made here regarding the question what is it that is so
distinctive about post-socialist cities that makes them so different from, for example, cities in
western Europe. The political dimension is indeed extremely important, but, as demonstrated
earlier, the evolution of Moscow was also to a large extent conditioned by pragmatic and
technological processes. As French (1995) pointed out, all cities must carry the same functions
regardless of the planning system, and here the evolution of Moscow followed almost the same
route as western capitalist cities, but with a substantial time lag between them (French, 1995).
Indeed, we cannot state that the processes that shaped the post-socialist cities were so distinctive,
but the scale and the pace of these processes is what made them different.
It is proposed that the presented method is mostly relevant for understanding the logic of
urban transformation of the past and also establishing the methods for constructing our future
cities. Most importantly, reformulating Lefebvre (Stanek, 2011), it demonstrates how urban space
is both a product of social practices and their facilitator, it is both ‘produced and productive’. Our
approach to understanding contemporary cities is only instrumental when they are perceived not
as a collection of fragments, but as a complex interrelation of several spatio-temporal layers and
across several scale levels. Reformulating Read (2009), our contemporary city is not a medieval
village with pedestrian streets and small businesses, it is not the city of trams with shopping
streets, neither is it a city of highways and malls nor a 24/7 metropolitan city, but it is everything
at the same time, and it only becomes operative if urban planners are able to comprehend its
complex space-time choreography without being ‘lured’ by another utopian visions or
technologies.
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DEPARTMENT STORE’S ROLE IN MODERNIZATION AND
“DEMODERNIZATION” OF CITY CENTERS
IN EX-YUGOSLAVIA
Abstract: The period between 1966 and 1995 is characterized by a constant need for the
modernization of society and cities. Department store, introduced as a Western economic
model of consumer culture, was established in Yugoslavia after the 1960’s economic reform.
This typology had great influence on the market and consumer society in Yugoslavia but had
also changed the image and the way central areas in the former Yugoslavia functioned. This
paper has two goals. On one hand, it should examine the influence of consumerism in the
socialist society of Yugoslavia on the positioning, function, design and construction of the
“Belgrade” Department Stores buildings. On the other hand, we believe that the politics of
consumer society, mass production and consumerism, integrated into the objects of
department stores, significantly influenced the planning and design of city development which
can be followed through morphogenic approach. Today, “Belgrade” department stores, built
in more than 30 cities with 44 buildings in total, cannot satisfy newest demands in shopping
and trade, remain as such in central positions, but with marginalized function. They cannot be
perceived only as an economic model, as it was done during the 2009 reconstruction, since
this approach cannot provide an adequate solution for reuse, nor can their meaning be
understood in the history of city development. These buildings have been printed on postcards,
and as such presented a symbol of modernization and tradition, as well as a hallmark of a
time and ideology that is still insufficiently known. Research on department store’s previous
role in modernization and today’s unfortunate contribution to demodernization of city centers
can not only help establish a different approach in a contemporary design and reconstruction
but can also address the need to bring them back the significance that they had for society and
city or give them new one.
Keywords: department stores, Yugoslavia, morphogenesis, modernization, demodernization

Introduction
The golden age of the consumer society, which reached its peak in the fifties and sixties of
the past century, was the time of the formation and shaping of a mass consumer society in Europe
through jazz, rock’n’roll, film, and spaces of everyday life such as convenience and department
stores. The cathedrals of the modern age were no longer the temples of spiritual and ideological
restoration, nor the power and administration facilities, but the places occupied by department
stores – sanctuaries of the created generations of consumers (Turato, 2015). These changes have
left significant traces to the architecture and urbanism of the former Yugoslavia as well.
With strong social and cultural influences from the West and with the economic reform
introduced in 1964, the Department Stores “Belgrade” (DS “Beograd”) were established. This
enterprise was founded on January 1, 1966, by joining companies “Belgrade”, “Nama”,
“Gramag” and “Fashion House”. Enterprise was shaped according to the business model of DS
“Kaufkof” from Germany and “Turiz” from Sweden (Anđelić, 2003). DS “Belgrade” were
planned and built at central places on city squares across the former SFRY generating a new
place of meeting, culture and consumption enabled by the increased standard of living. The basic
© Vladan Djokic, Aleksandra Djordjevic, Ana Zoric, 2019
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principle of commercial activity of DS “Beograd” was the freedom of choice and self-service,
which was seen as a powerful driver to boost purchase since it enabled every consumer to
evaluate goods and to spend as much time as he wants without disturbance and the mediation of
the seller (Andjelic, 2003).
DS “Beograd” started with 9 facilities and 22 235 m2 of office space, reaching a number of
43 buildings in 32 cities and more than 300,000 m2 of office space with daily servicing of over
400,000 consumers in 1992. There were 37 facilities in Serbia, 4 in Bosnia and Herzegovina and
2 in Montenegro. In the capital cities, beside the main department stores built on the central
square, they had the function of decentralization and bringing commercial activities to all
peripheral urban municipalities. Accordingly, in small and medium-sized cities they were built in
the main town squares, with the role of establishing the centrality, directing the further
development of the city center and representing the modernity and prosperity of the society.
The successful management of the Belgrade Department stores lasted until the 1990s. Breakup of Yugoslavia, inflation and sanctions imposed by the international community directly
affected supply and demand, which greatly influenced the total turnover of DS “Belgrade”. Till
August 20, 2003, all of the DS “Beograd” facilities were half-empty due to the proclamation of
the pre-bankruptcy in 1995 and final bankruptcy in 2002 (Archive documentation of the
association of shareholders of RK Belgrade, 2007). The Company was sold to Verano motors in
2007 and from that time department stores have been partially opened and reconstructed. Their
impact on modernization and today’s unfortunate contribution to demodernization of city centers
have not been researched yet, and our work presents a step towards understanding those impacts.
Methodology
This study aims to discover the general rules of positioning, design and influence of Belgrade
Department stores to the modernization and “demodernization” of city centers in ex-Yugoslavia. The
study will be conducted through the research of morphological transformation of the city center
structure. The research is based on the premise that the politics of consumer society, mass production
and consumerism integrated into the objects of department stores significantly influenced the planning
and design of city development in given time and those changes are evident today.
The conceptual framework is based on theoretical research of the issues of consumerism,
consumer culture and the socialist regime in Serbia and the research of audiovisual advertising
material created while DS “Beograd” were running a business successfully. This research served
for perceiving ideals of consumerism through architecture and urban design. In the study, the case
study method was used for the analysis of Serbian examples where the aforementioned
relationship was observed. The case studies have been selected in relation to the territorial
distribution in Serbia and different historical and cultural influence (South – Vranje – Ottoman
empire, Central Serbia – Jagodina – Ottoman empire, north – Sombor – Austro Hungarian)
(Figure 1). Preserved material from City archives was used as a basis for the research, as well as
the documentation of former members of the Association of stockholders of the DS “Belgrade”.
Additionally, interviews conducted with employees from local urban institutes and architectural
offices that followed the process of construction, reconstruction and “decay” of DS “Beograd”,
were significant for the research. Case studies will serve to draw out general rules that can be
observed in other cities in ex-Yugoslavia, using the previous morphological research conducted
by Djokić in 2009 (Djokić, 2009).
Measurement and analysis
The impact of DS “Belgrade” to the modernization and demodernization of the city center
will be accomplished by linking the ideals of consumer culture with the issues of modernity,
universality and functionality in the architecture of department stores in three selected cities. In
order to understand the morphological transformation and impact of the department stores to city
centers from 1960 onwards, we will briefly overview the issue of mass culture and modernity,
supply and demand as well as the freedom of choice in the time of socialism.
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Figure 1. Spatial distribution of DS “Belgrade” in ex-Yugoslavia and position
of three selected case studies

Mass culture as a system of organized behavior was promoted through products which
served to fulfill and shape work and leisure time while entertaining the working class so as not to
rebel (Adorno, 1944). At the same time, mass culture was itself the product of the time and
regime. The starting point was that all individuals have the same needs, resulting in mass
production of the same products. This was seen as a suitable context for economic progress
through the development of accelerated mass production (Adorno, 1944).
Modernization in time of socialist Yugoslavia implied changes in society, economy and
politics, while constantly creating new and better living conditions, as it was presented by the
ruling regime. Major changes came with the establishment of economic reform in 1964. This
reform enabled the greatest industrial growth in Yugoslavia and new forms of market economy,
which reduced the role of the state in the economy and introduced market socialism, which did
not happen in the communist world until 1989 (J. R. Lampe in Vučetić, 2015). Established on
those bases, the department stores presented a socio-economic product in the function of
ideology, aiming to offer people at one place everything they need, regardless of their material
status. We can follow this phenomenon in the slogan of the DS “Belgrade” – “All the nice things
are purchased in the Department stores “Belgrade”.
In the DS “Belgrade, products were offered at the most favorable prices and conditions of
sale and a very wide range of goods of over 100,000 articles that nobody managed to reach in this
region, not even in our modern days (Archive documentation of the association of shareholders of
RK “Beograd” 2007). The biggest part of the offer consisted of clothing, footwear and leather
goods, while sales of toys, perfumes, sports and camping equipment were in constant increase
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due to a reduction of working hours to five working days and an increase in leisure time. The
sales of furniture and floor coverings were constantly decreasing (Archive documentation of the
association of shareholders of RK “Belgrade”, 2007), which can be related to the 1980s decrease
of massive construction of apartments that were previously designed and constructed on the
premise of egalitarianism and classless society.
After the understanding of the socio-economic context in which DS “Belgrade” were
established, we can explore their impact on modernization and demodernization of city space.
Case study 1 – Vranje
Vranje is a medium sized city in the South of Serbia, developed as a settlement of the
Oriental type. Vranje was a part of the Ottoman Empire until 1878, when the town was liberated.
Although in many cities in Serbia after the liberation from the Osman empire, complete
demolition of buildings and old irregular streets and plots was carried out, this was not the case in
Vranje. The 1878 Plan, designed by Rinek and Mihalek, prescribed a slight straightening of
streets, retaining the street matrix and preserving most of the housing stock (Đokić, 2009). DS
“Belgrade” in Vranje was built in Marshal Tito street, on the site of the former National
Warehouse facility (NAMA), which was one of founders of the company. Additionally, it had left
great effects to the urban structure, since it directly resulted in demolition of 11 buildings, while
17 more buildings were demolished in order to straighten up the street that goes by the
department store. This intervention affected in disappearance of triangular shaped square in front
of the Church. After the construction of the department store, new facilities for business, service
and residential purposes were built. Functionally and formally different, with their floor and
materialization, contrasted with the existing physical structure of the city, with the aim of
emphasizing the modernity and prosperity of the socialist state, as well as directing every further
development of the city. Accordingly, the Director of Urban Planning and Communal
Construction of the Municipality of Vranje demanded from the investor of DS “Beograd” and the
investor of Housing High rise buildings simultaneous document submission and harmonization of
general projects in terms of materialization and use of natural concrete and bricks as final
processing (Vranje Archive, 1978). On figure 2, we can notice that the object of DS “Beograd”
does not fit in the character of the space in which it was built, by its size and mass. Additionally,
street around department store was transformed into pedestrian one (Arhiv Vranja, 1979), thus
redirecting people from the traditional and historical main square to new area. Today, DS
“Belgrade” is occasionally visited by customers due to the limited offer – Chinese market store,
Sports equipment and drogerie store.

Figure 2. Morphological transformation of Vranje city centre
(in gray – state in 1951, in red – state in 1971)
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Case study 2 – Jagodina
The building of the Department store in Jagodina was built on the square which surroundings
consisted of buildings built in the late 19th and early 20th century. One of the buildings is St.
Peter and Paul Church, the renowned work of the famous architect Svetozar Ivačković. In 1940,
elementary school, designed by the famous modern architect Milan Zloković, replaced the
building of the Municipality. Department store was built in 1972/1973, on one of the squares
facing the street Marshal Tito. Construction caused the demolition of 17 buildings, 5 of which
were demolished for the construction of a parking lot (Jagodina Archive, 1971). Main facades of
the department store are turned to the other side of the square, while economic facade was the one
facing the square (Djokic, 2009).
This treatment showed the lack of understanding of the importance and character of the
public space. After construction of DS “Beograd”, hotel Jagodina was built in the same block in
1978, which completely changed the morphological characteristics of the square – it became
divided into two parts due to the position and dimensions of the facilities of the department store
and the hotel. The first part is characterized by harmonious objects and the other one is
characterized by free-forming forms of large dimensions (Djokic, 2009). Marshal Tito Street
represented one of the major roads, and it was closed for car traffic partly, from the Regional
Museum to the Department Store, during the summer period of the year (Tasić, 2015). Today, DS
“Belgrade” is not anymore the central area for shopping, since new shopping mall was built on
the edge of the city center, equipped by a large number of parking lots and modern shopping
facilities. Area around DS “Belgrade” is abandoned and without any function in these modern
days.

Figure 3. Morphological transformation of Jagodina city centre
(in gray – state in 1936, in red – state in 2008 (Djokić, 2009))

Case study 3 – Sombor
Department Store “Belgrade” in Sombor was built in the context of the 18th-century
buildings (St. George’s Church and the Church of the Holy Trinity) and the 19th century
(residential buildings and public service buildings) that are listed. Although all these buildings are
built in different styles – Baroque, Neoclassicism and Neo-Renaissance, they represent a strong
Austro Hungarian heritage and architectural context, in which a department store was built. The
building of DS “Belgrade” in Sombor was built on the site of the former palace “In Foro”, built in
early 1804, listed by the Institute for the Protection of Cultural Heritage of Vojvodina, and which
was demolished after the decision to build a department store. This decision was made even
though there was the free building site, only 100 meters down the road (Vrcelj, 2015).
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Figure 4. Morphological transformation of Sombor city centre
(in gray – state in 1961, in red – state in 2016)

It is important to emphasize that the building of the department store in Sombor is the only
object of such form in the central city area, designed and materialized in natural concrete, which
was the reason for its protection by the Institute for the Protection of Cultural Heritage. The
arcades on the ground floor and gentle retracting of facade canvas may be perceived as the only
attempt to communicate with an existing built structure. The conceptual design project for the DS
“Belgrade” in Sombor also included the construction of a five-floor administrative part of the
building for which the permit was not obtained (Archive of the city of Sombor, 1961). The same
answer was received for the extension application. Today, DS “Belgrade” in Sombor is
abandoned without any function.
Discussion
Department store’s impact on modernization will be discussed through following criteria: (1)
location principles, (2) connection with a further transformation of the city center, (3) the
universality of space, (4) construction and materialization and (5) the carrier of modern identity.
1. Location principles. Based on the analysis, we can recognize that all of the facilities of DS
“Beograd”, as the most modern facilities at the time when they were built, were positioned in the
streets bearing the name of Marshal Tito, with the aim of showing the state of modernity and
progress of the state, but also importance of the Tito’s regime in general. DS “Belgrade” implied
a break with the history of the city in which they were created. Acontextuality can be observed
through the front discontinuity, incompatibility with the city matrix and distinction in typology,
design, construction and materialization in relation to tradition and the local context (influenced
by Oriental architecture or Austro-Hungarian heritage).
2. Connection with a further transformation of the city center. As we previously noticed, on
the one hand, DS “Belgrade” presented a break with the history, while on the other hand, they
were initiators of some further “modern” development in the cities (the construction of housing
high rise buildings and hotels). In addition, along with the modern buildings, DS “Belgrade” had
great influence in pedestrianization of city area, due to the premises of everyday life, need for
citizens gathering. These streets retained their pedestrian function to date.
3. Universality required big open space area, usually a square-shaped floor plan. Flor area
ranged from 1150m2 in Vranje (32x36m), 1400 m2 in Jagodina (35x40m) and up to 1600m2 in
Sombor (40 x 40m). The program task for modern shopping space required open space with as
few columns as possible and with a small number of openings on facade walls. Additionally, the
need for the creation of a universal supply space influenced the construction of ceilings that can
receive enormous loads.
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4. Construction and materialization. All of the buildings that were subject of our analysis
were built in reinforced concrete construction system, marked as an innovative and modern
technology in civil engineering and architecture of that time. If we compare construction load
with the Yugoslav standards that were valid during that period, this load corresponds to a load of
railway platforms and theater’s stages. We can relate this fact to the TV commercials that
promoted the space of DS “Belgrade” as the space designed to withstand everything from “a
needle to the locomotive”. Additionally, all of the analyzed buildings are characterized by the use
of natural concrete and bricks as final processing materials, that can be recognized in surrounding
buildings constructed afterward.
5. Carriers of modern identity. The buildings of DS “Belgrade” have been printed on
postcards, and as such presented a symbol of modernization and tradition as well as a hallmark of
a time and ideology of socialism (Figure 5).

Figure 5. Postcards from Jagodina (ex Svetozarevo)
http://www.jagodina.autentik.net/slike_grada/stare_slike/2/stare_slike1.php and postcard from Sombor

The same criteria were used to follow department store’s impact on demodernization of city
centers, noticeable in the contemporary context.
1. We primarily recognize the break with the historic character of the city in which they were
created. It can be observed through the incompatibility with the city matrix as well as the
distinction in typology and design, different than the existing local character. This problem is
more noticeable now, when they lost their primar function and when their position can no longer
be justified.
2. Although the buildings of DS “Belgrade” were once the initiators of modernization and
transformation of the central areas, today they prevent almost any transformation of these areas.
With their position and volume that vary from city to city, they are seen as an obstacle to the flow
of central activities in the city. The degree of protection of certain buildings of the DS “Belgrade”
as a sort of historical heritage, as well as the fact that it is a part of private property often
contributes to the stated problem.
3. In the contemporary context, the idea of the spatial universality of DS “Belgrade” can be
perceived in negative terms due to the impossibility of the division of space and adaptation to the
specific needs of modern trade. Companies of the same scale as DS “Belgrade” was, are not
interested in locating in small and medium-sized cities, so it becomes very hard to find any
suitable use, and companies interested in renting the place.
4. Construction system in which department stores were built allows adding elements to the
given structure, but not deductions – it is not possible to create any opening on facade walls. It is
also difficult and irrational to demolish them, especially considering the fact that the facilities of
DS “Beograd” are located in the central city zones. Additionally, the hard concrete facade
prevents any major reconstruction. The best indicator of this problem is numerous examples of
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alternative facade dressing solutions that some of the DS “Beograd” went through in order to
create a more attractive image within the city.
5. In today’s conditions, individual stores that are freely distributed in the city centers and
shopping on the city peripheries have main role in trade activities, to whom DS “Belgrade”
cannot compete. Not so long ago, influential symbols of modernity became spatial historic
features, testifying to the success and failure of one regime.
Using the previous morphological studies of city squares in Serbia conducted by Vladan
Djokic (Djokic, 2009), we can further examine presence and absence of the identified criteria
how DS “Belgrade” led to both modernization and demodernization.

Figure 6. Morphogenesis of other small and medium-sized cities in Serbia (Djokić, 2009)
Table
Analysis of the criteria of modernization and demodernization
in 6 medium and small towns in Serbia (( ) – yes, (X) – no, (–) – neutral)
Cities:
Criteria for Modernization
Positioning on main city squares or
streets bearing the name of Marshal
1 Tito
Break with the history by mass and
2 volume
DS caused the demolition of
3 numerous buildings
DS affected regulation of streets
4 and public spaces

Niš

Zaječar

Kragujevac

Knjaževac

B. Bašta

Kraljevo

X

X

X
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5
6

Universality of space
Reinforced concrete construction
and concrete finishing of the facade

7

Carriers of modern identity
Cities:

1
2
3

Criteria of demodernization
Acontextuality, incompatibility
with city matrix
Obstacles to the flow of central
activities

6

Impossibility of space division
Impossibility to attract big
companies to rent the space
The impossibility for new openings
on the facade and interior
reconstruction
Living the facade in the same
condition or “dressing” the façade
walls

7

Marginalized place in city trade

4

5
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X

Niš

Zaječar

_

X

Knjaževac

B. Bašta

Kraljevo

_

_

X

X

X

X

X

Kragujevac

X

_

X

_
_

Conclusion
Based on the case study analysis of three completely different cities, and after the discussion
that examined six more cities, we can conclude that the department store was a model, developed
as a product of the culture of consumerism and the ideology of socialism. With its design, visual
character and locational strategy, it was a manifestation of modernity, a desire for modern society
and prosperity, a tendency of freedom, of access and use. DS “Beograd” were by the rule
positioned on the main city squares or on the streets bearing the name of Marshal Tito causing the
demolition of numerous buildings but not always affecting the regulation of streets. Concrete
façade, volume and brand name served as carriers of modern identity. They can also be observed
as main initiators of radical changes in historical cities.
However, all the analyzed objects experienced a similar fate, because now, at the time of a
pluralistic postmodern society, with a completely different concept of freedom, culture, choices
of behavior and life, they remain victims of unpredictable future changes. In case when DS
“Beograd” was built in existing urban structure respecting the front continuity, they don’t have
negative affect to the flow of central activities but neither they have contributed. They remain in
central positions, but with marginalized functions. As such, the structures of department stores
are a hallmark of a time and ideology that, similar to the socialism itself appeared and had a
major role in society and city space and disappeared leaving behind material and immaterial
memories of the time that no longer exists. Further research of department stores can not only
help in creating a different approach in a contemporary context but can enable examination of the
possibility of transformation in order to return them old significance to society and a city or to
find a new one.
References
1. Adorno, T., Horkheimer, M. (1944) ‘The Culture Industry: Enlightenment as Mass Deception in
Dialectic of Enlightenment’, Media and Cultural Studies – Keyworks. Ed. Meenakashi Gigi Durham,
Douglas M. Kellner (Blackwell Publishing), 2006, 41-72.
2. Anđelić, L. (2003) ‘Uspon I pad giganta’ (Beograd: Mrlješ).
3. ‘The Archive Documents of the Association of Stockholders of the Department Stores “Belgrade”
(2007). Ed. by Bojan Mitrović.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

238

PSUF

POST SOCIALIST URBAN FORM

4. Archive of the Institute for Urbanism and Communal Activities of Sombor (1968). ‘Proposal for the
Location of a New Department Dtore – “Belgrade”.
5. Historical Archive „31 januar“Vranje (1978) ‘General Project of the Department Store “Belgrade”
in Vranje’.
6. Historical Archive „31 januar“Vranje (1979) ‘General Project of Department Store “Belgrade”
Extension - in Vranje’.
7. Historical Archive Sombor (1961) ‘Conceptual Design Project’ 321/61, 323/61.
8. Historical Archive Sombor (1961) Elevations of New Department Store “Belgrade” in Sombor
769/62.
9. Historical Archive Jagodina (1971) General Project of the Department Store “Belgrade” in
Jagodina.
10. Markovic, I., Pesic, M. (2013) ‘Architecture Representation of the Socialist Consumerist Society:
“Department Store Belgrade” in the Self Governing Socialism’, AE..Revista Lusofona de
Arquitecturea e Educacao 8-9, 265-279.
11. Djokić, V. (2009) ‘Urban typology: city square in Serbia’. Belgrade: Faculty of Architecture,
University of Belgrade
12. Vrcelj, A. (2015, avgust 20) ‘Intervju u Javnom preduzeću za prostorno i urbanističko planiranje i
zaštitu spomenika kulture’ (A. Zorić, & A. Đorđević, Interviewers).
13. Vučetić, R. (2015) ‘Koka-kola socijalizam’ (3rd edition) (Beograd: Službeni glasnik).
14. Đorđević, D. (2015) ‘Reconstruction of the Vranje’s Central Area’ (A. Zorić, & A. Đorđević,
Interviewers).
15. Turato, I. (2015) ‘Grad, Luka, Shopping. Korišćeno 16.09.2015 sa’ Available at:
http://www.idisturato.com/ 2015/03/15/grad-luka-shopping/

Urban Form and Social Context: from Traditions to Newest Demands. 2018

239

PSUF

POST SOCIALIST URBAN FORM

UDC 711

A.A. Gorsha, I.V. Kukina, Y.V. Chui
Siberian Federal University, Russian Federation, Krasnoyarsk, Svobodny, 79
e-mail: nastya_2793@mail.ru, ikukina@inbox.ru, yanachuy@mail.ru1

EXPERIENCE OF TRANSFORMING PUBLIC SPACES
OF RESIDENTIAL AREAS IN THE SECOND HALF
OF THE 20th CENTURY IN GERMANY
Abstract. The article reveals the results of field studies of transformations made to public
spaces in residential areas of prefabricated buildings in the second half of the 20th century in
the cities of Germany (Berlin−Fennpfuhl, Marzahn, Dresden−Prohlis, Gorbitz,
Halle−Silberhöhe, Neustadt). Based on the increasing needs of the population’s quality of life
to prevent degradation of spaces and outflow of residents, there was a need in these cities to
transform residential areas. The article analyzes methods and approaches to the
transformation of public spaces in the areas of the post-socialist period, based on the
renovation of the existing areas of prefabricated building in the 1960-80s in Germany.
Keywords. areas of prefabricated buildings, public spaces, transformation of architectural
environment

Introduction
The unsatisfactory state of the domestic housing stock of prefabricated building, erected in
1960-80s, shows the overdue modernization to extend the terms of its reliable and sustainable
operation. Moreover, public spaces in residential areas of prefabricated construction are actively
used by the residents, despite the poor architectural and environmental quality of the areas as a
whole. The state Duma of the Russian Federation passed the bill on the renovation of the housing
stock in the city of Federal importance, Moscow, on 20 April 2017. In connection with the passed
documents, first of all, it is planned to demolish and build new housing, modernization is
considered extremely rarely. In this regard, the experience in reconstruction of residential areas of
prefabricated housing construction of the socialist period in the cities of East Germany, including
public spaces: Stadtumbau Ost renovation program (urban Restructuring of the East) for Gorbitz
residential area in Dresden − 2002, for Fennpfuhl residential area in Berlin − 2004; SSP program
(Soziale Stadt Program) for residential area of Gorbitz in Dresden − 2005, for residential Prohlis
area in Dresden − 2000; IHK (Integriertes Handlungskonzept − a comprehensive concept of
operations) for residential area of Gorbitz in Dresden − 2010; INSEK (Concept for Integrated
Urban Development) for Prohlis residential area in Dresden − 2011, for residential area
Silberhöhe in Halle − 2007, residential district Marzahn-Hellersdorf − 2007, 2011/12; NOK
program (Neuordnungskonzept − the Concept of Reorganization) for Silberhöhe residential area
in Halle − 2001; the Umbau Ost program (Conversion East), EFRE (European Fonds for
Regional Development), overall investments 37 mil. euros for the residential area of Neustadt in
Halle, is considered.
In these programs for the renovation of the prefabricated buildings areas the opposite task was set.
The task was to carry out not total demolition of buildings, but its modernization, with a sharp increase
in living comfort in residential buildings and comfort of open public spaces. Thus, not only the way of
life of the population is preserved, but also the functions of open public spaces are expanded. Public
spaces are an important part of residential areas in terms of social, economic and functional relations.
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With the development of public spaces in the residential areas of prefabricated construction of the
socialist period, it is possible to create the most comfortable environment for people.
Methodology
The methodology of the study is in-situ examination of the reanimated residential areas of
prefabricated housing construction of the socialist period in the cities of East Germany (Berlin–
Fennpfuhl, Marzahn; Dresden–Prohlis, Gorbitz; Halle–Silberhöhe, Neustadt). International
research project was carried out in September 2016 by a group of universities in the field of
architecture and urban planning of the three countries: Germany (Karlsruhe Institute of
Technology), Ukraine (Odessa State Academy of Civil Engineering and Architecture; Kharkiv
National University of Civil Engineering and Architecture) and Russia (Irkutsk State University;
Siberian Federal University in Krasnoyarsk) with the support of the Volkswagen Foundation.
The analysis of management activities was carried out through the meetings with the
representatives of public associations and offices, project groups, Management Department,
through studying the material provided (presentations, project materials (maps, charts), oral
reports), through the sequence of decision-making of the renovation programs implementation.
Self-study and analysis of project materials. The legal documents of Germany (Federal
Building Code 1960 (Bundesbaugesetz, 1960); Urban Development Act 1971 (1971
Städtebauförderungsgesetz); Federal Building Code (Baugesetzbuch (BauGB)); websites and
brochures of the renovation programs for each area, as well as websites of the software
developers have been reviewed.
Research and analysis
The renovation program of the prefabricated areas in 1960-80s in Germany is based on three
methodologies: research, design and implementation.
The methodology of the study includes analysis of statistical data on the areas of renovation
with the following indicators:
− demographic: population size, age structure, natural population growth;
− migration: the number of internal and external migrations; the rate of migration intensity;
the direction and structure of migration flows; the absolute number of arrivals, departures,
migration balance, including by territory and nationality (migration country). Migration
indicators have a great impact on demographic changes;
− social: size and type of families (marital status, distribution of families by the number of
cohabiting family members); level of education of the population by qualification criteria (higher;
secondary; primary (including vocational); basic general (incomplete secondary); number of
people with limited mobility; indicators of providing the population with availability to attend
schools and kindergartens; access to social benefits (kindergartens, schools, public places, clinics,
supermarkets and shopping centers);
− economic: the level and dynamics of unemployment, composition, structure and dynamics
of economically active population; the level of employment and income of the population; the
structure of employment by ownership and economic activities; indicator of the ability to run
their own business;
− statistical data for the design: the number of buildings and their wear, including apartments
and empty apartments; the number and equipment of schools, kindergartens, public service
facilities and the number and availability of public recreational improvement spaces; the number
and availability of public recreational spaces improvement; the number of empty unused spaces,
the activity of territories use; the number and availability of landscaped parking lots and garbage
bins; presence of outpaces in front of public facilities, presence of security systems; routes, types
and stops of public transport; number of green areas and areas with hard surface.
With the help of the same methodology of statistical studies, it is possible to assess the
project implementation and dynamics of changes in the area.
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In addition to statistical data, the analysis of districts includes all the traditional studies
adopted in urban planning, namely location in the city, transport communications, infrastructure
facilities. The main purpose of the research method is to determine problems of the territory.
The peculiarity of the design technique is division of the project process into two
development stages: a renovation program and a renovation project. At the same time, a
renovation program is not a cited document, it is constantly updated upon a joint decision of
residents, municipality, investors, government agencies, and designers. Therefore, a renovation
project is repeatedly amended.
A municipality determines the areas for renovating residential areas at a stage of program
development and introduces them to a development Charter. The explanatory note should provide
justification for criteria, parameters and boundaries of areas in need of development. The local
district development Charusat is published and becomes legally binding. The municipality
informs the land cadastre service about the need to change the status of the land plots selected to
development. According to the German law, the areas of renovation upon a decision on
modernization are provided with centralized funding.
Development of the program is based on the identified problems and meetings with residents,
city administration and designers, during which a joint statement of goals and objectives for the
development of the residential area is made, the process is coordinated by a public organization
of local government.
The Department of Urban Planning provides budget funds, and is responsible for decisions of
the city council, tenders and grants in the field of renovating living environment. The main task
of the Department of Urban Planning is to develop concepts of integrated actions with the
continuous inclusion of ideas to the project initiated by the participants in the area at all the levels
of design. It is in constant contact with other departments of a city and participates in the
implementation of the program goals.
Work on the project is made in the following order:
1) a public organization within local government elaborates a plan for a district development
with participation of the most competent groups of residents on a voluntary basis and a
professional architect;
2) the public organization within local government submits the plan of an area development
for discussion to the Department of Urban Planning;
3) the Department of Urban Planning makes (if necessary) additions and adjustments to take
into account the interests of the city (municipality) or wider areas (country, region);
4) The amended plans are sent back to the public organizations within local government
where new hearings are held for their final approval.
The result of the first stage of design is the development strategy for the district, presented in
the form of a catalog of programs aimed at renovating residential area.
At the stage of embodiment, the individual events are implemented from the catalog of
program directory, the development of key projects starts and priorities are established in
accordance with the areas of action. The implementation phase is long-term and is supported by
the urban development funds of a Federal program.
The concept of integrated action includes informing citizens through:
1) advertising and raising awareness about the campaign to involve public into active actions
to support jointly developed project.
2) Publication on websites, distribution of programs, exhibitions, brochures:
− strategic development plans;
− detailed justification plans;
− program for the landscape organization;
− licensing activities, etc.
All published documents and projects have a spatial and temporal reference.
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The areas of prefabricated construction, built in the 1960-80s in the GDR, after the
unification of Germany are outdated and are physically and morally deteriorated. A large number
of houses are not used. Residents start leaving these areas, including due to the insecurity and
insignificance of open public spaces, lack of different types of recreational areas, children’s
playgrounds and sports facilities. The emergence of these problems initiated development and
adoption of programs for renovating of prefabricated housing of the socialist period by federal
and municipal authorities of Germany. The programs are aimed at improving living conditions,
increasing the use of the territory, search for optimal modernization concepts for the areas of the
post-socialist period, taking into account modern needs of the population. The concepts consider
social, architectural, environmental and economic principles of territorial organization that
constantly interact and are inextricably linked. The concept of districts renovation is focused on
formation of multifunctional spaces and renovation of housing to develop eco-oriented district
and a commercially active centre; to involve all social groups in the design process and to
improve the economy in the districts.
In accordance with the renovation programs, public spaces are arranged hierarchically based
on the social behavior and needs of the district residents, the possibility of individual and
multifunctional use. Planning of public spaces is also organized depending on the type of borders
(accessibility), the concentration of service facilities and functional content, a system of green
spaces:
1) adjacent areas to houses – visually viewed, closed;
2) visually viewable private spaces;
3) local area of common use;
4) the total space within residential groups (park, playground);
5) system of continuous green spaces (green corridor, boulevard, alley);
6) neighborhood centre within the district (the area with landscape beautification, youth
center with sports fields and a skate park, space areas of schools, community center);
7) centers of regional significance – areas, local centers, commercial axis with active
transportation hub.
Differentiation of open public spaces contributes to the establishment of spatial relations,
increase of population activity, increase of control over the territory, overcoming social
segregation. For example, yard areas and common spaces of residential groups belong to small
communities; private areas are used by the residents of the first floors (family); visually viewable
private spaces belong to the residents of the house; the territory inside the district is used by the
residents of the neighborhood; public spaces of district importance are common area. So, the
more the territory used as a social space, the higher its development and security. With this
approach to the design, open public spaces are transformed into new types that are focused on
consumers (people living in the area). An important part of modernization of open public spaces
is self-identification of residents with the territory of their district, yard, etc. Recognition of the
territories is formed by the visual environment through the application of art objects, fountains,
placing mosaic blocks on walls, and individual landscape organization of the territory.
Between the open spaces, there are visible borders on which regulations, for instance, in
height, width, type of fencing and landscaping are imposed, i.e. you can see the inhabitants of the
first floors, but you can not enter their territory. These boundaries are a kind of transition zone
that provides interpenetration of adjacent spaces.
Due to their own small plot of land residents of the first floors received private spaces
(Fig.1), the possibility to enter into the apartment directly from the street. This increased the
demand for apartments on the first floors and reduced the costs of the management company to
maintain the local area. But, at the same time, the residents increase their personal responsibility
for the territory and financial costs for the land maintenance. In such areas the level of usage
activity is increased, the feelings of ownership and responsibility are formed. People constantly
supervise what happens, which increases control over the surrounding space. It should be noted
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that the formed house territory in residential areas of Germany partially embodied the idea of a
garden city – for those who live on the first floor of their own land. The same applies to the
residents with terraces on the upper floors. This space is a link between private and public space,
which provides proximity between the internal structure of the building and public spaces of the
city.
The quality of improvement of visible private spaces has increased due to the making
spacious lawns, solution for water disposal and parking spaces.
With regard to the common areas near a house, different principles and approaches have
been used in each area to organize them. So, in some residential areas residents are involved into
the design of the yard spaces and they develop areas using small architectural forms or art
objects. In the process of its design, the territory of the interior space is tried to be adapted to
different age groups. The number and quality of landscaping and functional saturation of local
areas form a convenient place to stay in the area.
The total space within residential groups in different areas is formed individually. For
example, these spaces are most pronounced in the areas of Gorbitz in Dresden and MarzahnHellersdorf area in Berlin. Common spaces within residential groups in the Marzahn-Hellersdorf
area in Berlin ceased to be in the interests of the residents. In addition, there were significant
signs of wear of small architectural forms. Sport playgrounds remained unused. Pedestrian roads
were damaged. The program has given the opportunity to update children’s playgrounds, to make
sidewalks, to establish small architectural forms. Internal passages through the residential groups
connect separate courtyards with each other (Fig. 2).
In all residential areas, the number of stores in buildings was reduced to the optimal ratio of
the height of the building and space for comfortable perception of the environment by a person,
to reduce the number of empty apartments. To create or increase the area of open public spaces,
empty buildings and houses were demolished. But the demolition of residential buildings not
always has a positive result, as it leads to the formation of empty unused spaces that does not
belong to residential groups.
The creation of continuous systems of green spaces leads to the fact that the natural
landscape is smoothly introduced into the structure of the areas, for example, as in the residential
area of Silberhöhe in Halle. There are measures of recultivation, aimed at restoring a waterway,
as well as management and retention of rainwater to optimize the functions of the received water
and to improve the planning of open space. The restoration of water systems was carried out in
residential areas of Gorbitz in Dresden and in Galle (Fig. 3).
The fact that many people lost their jobs after the closure of many industrial enterprises and
that retail trade and small businesses were unable to develop, led to disappearance of services,
reduced use of public spaces and devastated areas. When there are active commercial spaces
during the residential structure, a heavily used pedestrian street or local space are formed. They
form the centers of public life and are located near the public rail transport lines. The linear
structure of the public center ensures connection of the system to open public spaces (street,
square, park, alley, avan-space, recreation area) with the placement of trade enterprises, consumer
and cultural services, the mobility of residents increases due to the border location with the
transportation hub. Regional centers are markets, weekend fairs, events, festivals. The space and
the whole structure of the service is focused on pedestrians and is scaled to them. The centers of
regional importance improve the image of the district and affect the development of small and
medium-sized businesses, i.e. increase investment attractiveness, including due to the fact that
taxes from doing business go to the budget of the district for its development. The emergence of
the district center is an incentive for the development of the adjacent residential area (Fig. 4).
Inside the district centers, the spaces to meet the needs of different social groups and solve
common problems are used as places for events and joint pastime (events, training, meetings,
club, leisure activities, etc.), they allow strangers to create local communities. An example of
such a space can be seen in the Neustad district in Galle. Along the street Galerie im Grünen
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Tulpenbrunnen a square with a fountain, playground and infrastructure was formed. The area is
the center of the nördliche Neustadt (North) residential area (Fig. 5). A park (RegineHildebrandt-Park) with stairs and children’s playgrounds was built in the residential area of
Marzán-Hellersdorf in Berlin, as well as an open public space for recreation in the new residential
development. Public objects can also be attributed to the inside of the district centers. They
contribute to the social activity of residents, such facilities are public centers (in Neustadt, in
Prohlis, Morzan-Hellesdorf, Gorbitz), schools (Gorbitz in Dresden), youth centers, playgrounds
and skate parks. Positive functioning of such a space can be observed in the area of Prohlis in
Dresden. On the street Gamigstraße a BMX platform, which is built on the basis of user interests,
was created. A playground, located near the youth P. E. P. center has also been organized. This
space is actively used.
In the process of renovating the areas of the prefabricated building of the socialist period of
construction, the differentiation of public spaces significantly affects the changes in their
structures. These changes are based on emergence of new forms of private and public relations in
the open spaces of residential areas.

Figure 1. Gorbitz in Dresden. Private space. Open
personal space makes a unique and strong
connection with the apartment

Figure 2. Marzahn-Hellersdorf in Berlin. The total
space inside the residential groups. Playground
for children

Figure 3. Prohlis in Dresden. Reclamation of the
river Eberbach flowing in the structure of district
The formation of a green frame

Figure 4. Gorbitz in Dresden. The linear center
of the district value along the rail transport
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Figure 5. Neustadt in Halle. Inside the district center.
The recreation area with commercial service

Conclusion
In connection with the upcoming reconstruction of residential areas of prefabricated
construction during the socialist period of construction in the Russian Federation, it is very useful
to study the experience of modernization of the structure of open public spaces in Eastern cities
of Germany. In the Russian Federation, public spaces in residential panel areas are actively used
by the residents, despite their poor architectural and environmental quality. Public spaces are the
subject to a large number of obligations, such as collective use, individual use, etc.
The objectives of regeneration are: the formation of a commercial-active zone of cultural and
consumer services; a clear division of residential and public spaces with an ordered system of
land use; the formation of a unified system of green spaces; the identification of the main
pedestrian intra-district relations; the arrangement of school areas; tram net arrangement (with the
possibility of connection to the urban transport system).
Flexible management and creation of conditions for the coexistence of different interests in
one territory is based on establishment of partnerships for the purpose of coordinated long-term
development of residential areas.
Thus, by means of internal structuring, differentiation of public spaces depending on social
impacts and the conditions of sustainable development of the residential area are formed.
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PROBLEMS OF EFFECTIVE LAND USE
AND ENVIRONMENTAL PLANNING IN CITIES:
THE CASE-STUDY OF BAKU
Abstract: Urban environment is a dynamic system of interrelated elements which is adabtable
to the evolution of human needs and aspirations. It includes natural and man-made factors,
which should provide ecological balance and determine the living conditions. Urban
development implies the use of significant areas and thereby it affects the transformation
of the environment. This paper focuses on research of methods of effective land use control
through urban planning to increase longetivety and life quality in cities and suburbs.
Understanding environmental problems is key to effective planning of land use. Urban
growth leads to increasing of technogeneous loading on areas and land degradation. As a
result, the quality and longetivity of life falls down. On the other hand, the increase in number
of people in cities and the reduction of lands require a more intensive land use. Where is the
red line? This paper will highlight some of key findings in recent researches, which show how
economic and social aspects are connected to effective land use control through urban
planning to increase life quality in cities and suburbs. The paper will then suggest how urban
development of Baku and its suburbs can be adapted to adress the research findings. The
method allows determining an optimal strategy of effective land-use and environmental
planning in cities. These findings can be applied in design process of Baku development, as
well as other cities of Azerbaijan.
Keywords: effective land use, environmental planning, Baku, urban planning, economic and
social aspects, life quality.

Introduction
The urban environment includes natural and man-made factors that have to ensure ecological
balance and to determine the life conditions. The main natural factors of the urban environment
affecting the life quality of individuals are air, soil and subsoil, water, flora, fauna, and nature
monuments.
Man-made environmental factors can be grouped into two broad categories: elements of the
superstructure, including all buildings for various purposes and elements of infrastructure,
including mainly engineering network of municipal improvement, transport and
telecommunication network.
The component elements of the environment are mutually conditioned: natural conditions
with artificial ones, and infrastructure elements with elements of superstructure. Hereupon, the
impact on one of the main elements of urban environment can lead to changes in the other
component elements.
Land-use planning is a significant factor in land-use and environmental planning through
consensual spatial allocation and solution of specific city functions. Effective land-use planning
is based on the differentiated use of land and natural conditions in order to meet different
categories of human activities, in optimal conditions of functionality, economy and comfort; at
the same time, it aims to create the most suitable living conditions for the development of social
relations, as well as the growth of the cultural and aesthetic level of individuals. Therefore, when
© Nagiyev N.H., Gahramanova Sh. Sh., İsbatov İ.A., 2019

Urban Form and Social Context: from Traditions to Newest Demands. 2018

248

PSUF

POST SOCIALIST URBAN FORM

organizing the urban environment, it is necessary to take into account trends and new urban
elements that contribute to improving the life quality in modern society.
The most important urban factors generating profound changes in urban environment are:
enhanced development of productive forces as a result of scientific and technical progress
and efficient use of natural resources;
continuous growth of the cultural level of residents of populated areas;
increase in urbanization degree as a result of development of productive forces and
population growth;
improvement of urban comfort;
increase in mobility of the population;
development of functions related to the rational use of free time.
Urban development presupposes the use of large areas and strongly affects the
transformation of the environment. This makes it necessary to constantly monitor factors that can
change the relatively stable ecological balance.
In these conditions, a rational economic use of urban and suburban areas is a major part of
activities for protection of the environment and use of natural resources for vital needs of
individuals and society. These issues are particularly relevant for the capital of Azerbaijan – the
city of Baku, where there are almost no vacant territories for the city growth. Environmental
problems associated with high rates of urbanization have also exacerbated here during last years.
About 40% of the total population of Azerbaijan is concentrated here (Gahramanova Sh.,
Babayev Sh., 2017). The city with surrounding landscapes is one of the hot spots in the Caspian
region. (Gahramanova, 2012; Gahramanova, 2011)
Avoidance of inefficient land use in the framework of urban development has a great value
from many points of view: economic, functional and social (Nagiyev, 2012). Thus, the
preservation of agricultural plots and, in particular, high-quality plots, as well as the preservation
of forest resources is an economic objective of the first importance. At the same time, the
concentration of urban functions in a rational range allows to make significant savings
particularly in connection with urban engineering accomplishment of territory, from the point of
view of investment and operating costs.
From a functional point of view, economical use of the territory for different urban zones is
the undeniable advantage (Jianguo Wu, 2014). For example, reducing the distance between the
components of the city, combining and cooperating different zones contribute to the improvement
of some economic functions and functions of cultural and consumer services, etc.
The above-mentioned benefits of rational use of urban and suburban areas are combined with
other social considerations, such as those relating to the protection of the environment and the
conservation of natural resources for future generations.
Methodology
This paper focuses on research of the methods for effective land use control through urban
planning to increase longetivety and life quality in cities and suburbs.
The method consists of theoretical assumption and methods of investigation. Methodology
involves theoretical questions that guide the directions of collecting and analyzing
literature/data/information and quality perspectives at different stages of the Azerbaijan cities
urbanization.
It includes:
analysis of key findings in recent researches, which show how economic and social
aspects are connected to effective land use control through urban planning to increase life
quality in cities and suburbs;
investigation of some archive materials (old photos, documentary films, articles in
newspapers, etc.) to understand the construction and evolution of Azerbaijan cities,
especially the city of Baku since 1870s;
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collecting and analyzing master plans and urban development documents of the cities and
towns of Azerbaijan (Baku, Ganja, Sumgait, etc.), consultations with Baku State Design
Institute and Azerbaijan State Design institute to perceive the structure and dynamics of
the cities (and to understand the impact of social, economic and functional aspects on
effective land use and environmental planning in urban and suburban areas;
studying relevant literature (articles, books), which represent a process of city growth and
ecological problems, economic and social aspects of urban development in Azerbaijan
cities;
analysis of National Urban Design Regulations (since 1960s) and their implementation in
planning structure of the cities in Azerbaijan;
Measurement and analysis
Depending on the last experience, methods of solving urban development problems should
be periodically reviewed in accordance with the new requirements of economic, social, scientific
and technological progress.
In this regard, some activities have been implemented in the Republic of Azerbaijan since
2000, while others are currently being implemented. The urban planning measures carried out in
Baku have a special place in this regards. The most important among these activities are:
the urban planning law;
the draw law focused on protection of the environment;
the draft regulation focused on building density in residential areas;
the industrial zones development Design standards & Guidelines;
the draft urban transport development regulation;
guidelines of the Ministry of Health related to maximum permissible concentration of
harmful substances.
These materials are based on scientific papers and studies related to the main aspects that
have been carried out within the framework of specialized research and design organizations.
Other similar materials are also being reviewed (Jennifer R. Wolch, Jason Byrne, Joshua P.
Newell, 2014). The researches on various urban issues are carried out (Batty, 2010; Manson, S &
O’Sullivan, D, 2006).
1. Economic and functional aspects, related to land use and organization of urban
environment
On the basis of these researches, as well as the analysis of experience in the field of design
and implementation of urban development programs in the big cities Azerbaijan, including Baku
(Fig.1), Sumgait and Ganja, it is possible to draw some conclusions about the method of land use
and improvement of the environment in the cities and suburbs. In this way three types of links
should be considered:
links within urban functional zones;
links between separate functional zones;
links between city and its suburban area.
1.1. The links within the functional zones and elements. Allocation of the city area into
zones refers to the predominant feature, as in most cases urban areas have the integrated
structure, which includes a lot of complementary functions. Baku is a multifunctional city, it is
the administrative, cultural, educational, financial and transport center of the country, that is
undoubtedly reflected in the complexity of the planning structure (Fig.2).
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Figure 1. Image caption

Figure 2. Current land use plan of Baku

Regarding the organization of residential areas, it can be argued that the principle of
integrated housing units with a hierarchy in several levels is the most appropriate in many

Urban Form and Social Context: from Traditions to Newest Demands. 2018

251

PSUF

POST SOCIALIST URBAN FORM

respects. In this sense, it is necessary to note the effective land use and the possibility of
acceptable living condition organization, which is directly related to the topic we are addressing.
The implementation of urban ensembles on the basis of the principle of integrated residential
units allows the application of appropriate functional and economic solutions, as well as
realization of a significant diversity of spatial composition. The authors think that the negative
aspects observed in some cases are the consequence of design or construction errors.
The positive results obtained due to the residential zone organization based on the principle of integrated
urban development units can be explained by the system flexibility, as well as the possibility to combine
areas intended for different functions: concentration of green spaces and sports grounds, increasing the
capacity of cultural and household buildings, etc.

The placement of some harmless production facilities within residential complexes can
contribute to the economic efficiency and effectiveness of the territory. Examples include
confectionery and biscuit factories, carpet workshops, garment factories, wineries, craft shops,
printing, packaging and newspaper industry buildings in the planning structure of Baku.
A significant territorial reserve within the city border is a zone with a low building density or
rural areas, the restructuring of which can significantly contribute to the economy of agricultural
lands. A detailed analysis of these zones should be carried out and the feasibility of their
restructuring should be determined in the context of high economic and social efficiency. In this
regard, one would to separately emphasize the pilot projects currently being developed to
transform low-rise low-density home-stead type of houses in Sabail, Narimanov, Khatai, Nizami,
Surakhani and Yasamal districts of Baku. As a result, 1094 houses (893 thousand m2, 15857
apartments) will be demolished and 254 tower residential buildings for 49614 residents will be
built.
Grouping of industrial production and warehouses in the form of compact industrial zones
and technoparks presents significant functional and economic advantages and makes it possible to
effectively use the lands. Likewise the residential zone, grouping of industrial zones are provided
by a well-organized cooperation of industries, the appropriate placement of industrial enterprises,
the elimination of harmful effects, etc. Over the recent years, there has been a reorganization of
industrial zones in the city of Baku, where old oil refineries and other industrial enterprises are
removed outside the city to Alat settlement. In other cities of Azerbaijan (Sumgait, Neftchala,
Mingachevir) technological parks are being created with new industrial infrastructure.
Despite this, there are many examples of inappropriate land use in industrial zones due to
non-compliance with the above conditions or for other reasons, such as: the introduction of
inappropriate technologies, improper storage of waste, etc.
To avoid the inefficient land use in industrial zones, special attention should be paid to the
study of industrial development at subsequent stages. At each stage, it is necessary to monitor the
land use in order to avoid agricultural land uptake.
The disadvantages of environmental management and operation of industrial zones, leading
to inefficient land use and land uptake, are usually the result of the incorrect concept of the
developed projects. Thus, the poor environmental situation around Sumgait for many years was
due to the incorrect location of industrial and residential areas in relation to the prevailing winds,
as well as imperfection of technological equipment and inconsistency of production.
In this regard, it is often overlooked that industrial zones should be holistic bodies and their
component elements should be integrated into a common ensemble in view of the concentration
and co-operation of some functions. In other words, these zones should not just be attached
production units or independent storage areas. To implement this provision, it is necessary to
develop a General concept of the industrial profile of each city or each settlement system
separately, that will serve as the basis of the industrial zones organization. Urban development
projects at the territorial level, as well as planning of housing estates, should include different
variants of industries placing depending on local characteristics and on the General Development
Concept. That is why the organization of the environment and the effective land use of the
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territory within industrial zones should be analyzed at all planning stages and levels, especially at
territorial and urban planning levels.
Planning projects create preconditions for the appropriate distribution of all industrial
production in the territory of cities for their grouping within industrial zones depending on the
degree and nature of their hazards, technological process, needs for various uses, stages of
implementation, etc. The organization of production units within the industrial zones will allow
to observe environmental protection conditions and to realize considerable savings by combining
in the limited territory and joint use of constructions and urban networks.
Motorized traffic is one of the main sources of pollution in contemporary cities. The main
harmful effects of motorized traffic are toxic emissions and noise. The analysis of statistical data
revealed that the share of motor transport in Baku atmospheric pollution increased by 7 times
from 2000 to 2016. Increase in the number of vehicles by 1.2 million cars over the period had
contributed to this. 94.7% of all vehicles in Absheron peninsula is concentrated in Baku.
Transport environment creates a significant share of noise in Baku.
In addition to these harmful effects, motorized traffic also contributes to the disruption of the
function of the city central zones.
The another very important aspect from the point of view of our research topic is that the
continuous development of motorized traffic leads to the occupation of large areas for the
development of highways and road network, car parking and garages.
These problems certainly do not deplete the various aspects of traffic and its impact on the
urban environment. Based on the statement of the negative effects of motorized traffic on the
environment quality and the occupation of large areas, we will further consider some urban
development opportunities to limit or partially correct these harmful effects. These urban
development methods are based on the experience gained in the Republic of Azerbaijan.
The first set of measures relates to the limitation of vehicular traffic within the framework of
the Master Plan of the city in various ways: by the most uniform distribution of the traffic within
the city and, thus, by avoiding concentration of polarizing movement of objects; by
implementation of the most direct links between the functional areas (Fig.3).

Figure 3. Organization of the transportation system in the city of Baku

The second set of measures addresses the differentiation and strict classification of highways
by traffic intensity and movement character and the appropriate improvement of these highways.
Taking into account this differentiation will allow the uniform organization of movement and
implementation of actions for environment protection. This category of activities also includes
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the setbacks of the building line, appropriate improvement of intersections and traffic junctions,
separation of highways from pedestrian traffic (especially in housing estates), as well as the full
removal of traffic from some urban districts (especially from central zone and shopping areas,
etc.).
The third set of measures refers to the organization of an effective public transport system
that is able to take up a large part of the population movement. It will reduce a passenger car
movement and will result in the dispersion of traffic on the main highways and traffic junctions.
The current national regulations provide for different areas for construction of car parking
and garages depending on the city size, specific features of functional areas, distances to the
institutions, etc. There are also the minimal setbacks of residential and cultural buildings from the
building line here, depending on the capacity of car parking or garages.
At maximum possible rate of motorization, it is impractical and burdensome to reserve
territories for the placement of car parking on the ground. In excess of normative indexes of
motorization, it is possible to arrange car parking places above or underground.
The above-mentioned urban measures do not fully resolve the issues related to the harmful
effects of transport. They need to be supplemented by numerous, specific conditions, as well as
various by non-urban development activities (car design improvement, traffic regulation, etc.).
All these measures in general can significantly contribute to the reduction of pollution,
improvement of the environment, the implementation of effective land use. These steps also
present an opportunity to enhance the sustainability of urban areas and to increase benefits to
individuals, among others, reduced costs, increased living comfort and improved health.
One of the effective ways to improve the urban environment is the enhancement of green
spaces, ponds, sports fields and playgrounds. The current national regulations generally provide
for the expansion of these improvements, depending on current and future needs and taking into
account the profile and size of the settlement. Green spaces, sports grounds and playgrounds
intended for entertainment in city districts, in addition to functional and aesthetic role, greatly
contribute to improving the climate and hence the increase in such areas is highly desirable.
It was revealed that initially the absence of large forest park zones on the Absheron
Peninsula was caused by unfavorable natural and climatic factors (arid climate, strong north
winds, primitive eroded gray-earth and salty soils, etc.). As a result of fruitful efforts, the green
areas were increased more than 5,000 times and reached 15,000 hectares in 1880-1992. In the
subsequent period, the area of parks and squares was halved as a result of the intensive
construction and the implementation of large-scale infrastructure projects in Baku. Over the
recent years, landscaping work to restore the green cover of Baku has been carried out (Fig.4).
However, there is a need to create large forested areas here.

Figure 4. Project of the green cover restoration in the central part of Baku
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At the same time, it is necessary to take into account the possibility of appropriate
accomplishment and maintenance of plantings and subsistence farms (greenhouses, seed plots,
experimental stations for acclimatization of some plants, etc.), as well as the increased cost of
these works.
Consequently, when determining the size of the areas necessary for green spaces, sports
grounds and entertainment in general, it is necessary to comply with regulatory limits, so that it is
possible to perform qualitative works which, in turn, contributes to improving the urban
environment.
It is also necessary note some urban planning techniques that can increase the effectiveness
of green spaces: concentration of green spaces in small areas, coordination of the system of green
spaces with the city master plan, inclusion of green spaces into the local landscape, linkage of a
planting system and with the conditions of microclimate, etc. In view of this, it is necessary to
make effective land use in slopes, basins, areas with a high level of groundwater and other
unsuitable for urban development lands, which, due to the improvement of green spaces or water
basins, can contribute to improving the urban environment.
Summing up the above, it should be emphasized that improving the urban environment
quality by accomplishment of green spaces, sports and playgrounds, contradicts the economy in
general and the rational land use in particular. In fact, these factors are interlinked at the level of
each locality.
1.2. Links between separate functional areas
From the point of view of the research topic, the linkages between residential and industrial
areas are of particular importance. In the following, we will limit ourselves to this major task,
given that some aspects of the linkages between functional urban areas derive from the joint
analysis of the other elements we have discussed above.
Activities under the process of material goods production and especially the industrial
activity is the most important polluting factor. The harmful effects of these activities affect all
components of the environment and particularly the environment of human settlements. The
actions taken so far to prevent and eliminate these impacts have produced only partial results. The
technical means to neutralize the hazards near the source have proved largely ineffective and are
too expensive in relation to the total amount of production costs.
Referring to the situation, the planning activity provides for protective distance between
residential and industrial areas depending on the area of harmful substances spread. This action
has a passive character and has led to agricultural land uptake, or even degradation of large areas
and, in some cases, it does not provide complete elimination of harmful impacts on residential
areas.
In addition to the considerable losses caused to agriculture, the increase in distances between
residential and industrial areas leads to extending the motorways, urban networks and, thereby,
and results in increased costs of capital investment and maintenance.
There are also some indirect, additional costs caused by the difficulties of cooperative
arrangements between industry and city. Comparing the two methods used to protect the
environment of cities, the superiority of the method for elimination of hazards near the source has
become evident. Currently, the technical capacities for the complete elimination of pollutions
were not sufficiently developed for all industries, and their cost is high. We still believe that this
task has not been given attention corresponding to the importance of the issue of environmental
protection. Calculations of complex economic efficiency, produced for some industries, have
demonstrated the feasibility of using the advanced technical methods of environmental protection
and, thereby, their usefulness for effective lands use and even the recovery of some products.
We are confident that the priority measures undertaken over the past few years to protect the
environment, which are planned to be implemented in the Republic of Azerbaijan, will lead to the
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development of researches and to the improvement of the necessary technical means in rational
economic conditions.
It is necessary to develop special researches to determine the degree of pollutions
concentration and establishment of science-based protection measures for the environment
protection. In this regard, the overall effect of various harmful factors should be taken into
account, bearing in mind the geographical conditions, microclimate, etc.
Therefore, the development of scientific research and introduction of advanced technology
for the environmental protection will lead to the improvement of the living conditions in the cities
as well as to the rational use of the territory.
1.3. Links between cities and suburbs
The correct organization of the urban environment cannot be allowed without appropriate
coordination with the urban development of suburbs. There are numerous urban functions in this
area, which are deeply intertwined and connected with the specific functions of adjacent
settlements.
In view of this, areas for development of urban functions in the suburbs should be reserved
and functional cooperation within the settling system must be organized. In this context, we deem
it is necessary to accord special priority to the following matters:
organization of industrial zones at the territorial level;
location of the labour force;
food products supply;
improvement of recreation territories;
traffic and public transportation management in human settlements system.
In 2017, the Regional Plan for the Development of Greater Baku was completed. It includes
three administrative units (Baku, Sumgait, Khirdalan) with surrounding settlements and actually
covers the all Absheron Peninsula. This document allows to organize planning decisions at a
larger territorial level, taking into account suburban areas (Fig.5).

Figure 5. Greater Baku Regional Development Plan (2017)
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Economic and functional aspects, concerning the land use and environmental protection in
the territories and functions mentioned above, are similar to the aspects of urban area and,
therefore, are not needed anymore. We should also note some negative issues arising from the
inconsistency of these tasks in suburbs. For example, placing some harmful objects in suburban
areas without adequate measures to reduce their harmfulness and to protect the environment, after
a while can lead to the same negative consequences of functional and economic nature, as with
the urban environment or even more.
The similar negative phenomena may occur in organizing residential areas in suburbs. Thus,
for example, in some cases single-storey houses, surrounded by large plots, with an inadequate
level of technical equipment, in close proximity to the city are built. This leads to large land
uptake from natural and semi-natural land, to worsening of inter-urban traffic, as well as to the
disruption of other functions of semi-urban areas.
Coordination of specific functions in peri-urban area, establishment of effective control over
the land use and compliance with measures to control pollution create prerequisites for the
development of recreation and tourism zones.
2. Social aspects concerning the relationship between environmental quality and
effective urban land use
It follows from the above that from a functional and economic point of view, the effective
land use is not contrary to the requirements for the urban environment improvement. Moreover, it
can be argued that the appropriate land use in urban and suburban areas is a prerequisite for the
environmental protection and, at the same time, meets the functional and economic requirements
for modern urban planning.
Nevertheless, the special social importance of the rational land use for urban environment
protection should be emphasized.
The enhanced development of productive forces in modern conditions in many countries and,
in particular, the development of industrial production and the continuous growth of urbanization
determines the rapid transformation of the environment and affect the living conditions. The
effects of this transformation are being felt in the environment of cities that populations have to
adapt to these changes constantly. In this context, urban planners will have to organize the urban
environment within the limits of human adaptability.
The spatial organization of the urban environment should simultaneously ensure the
development of community life. This includes ongoing growth of the material and spiritual life of
the people.
Improvement the life comfort, provided in the various stages of forecasting, the
comprehensive development of the urban life quality should be provided for all residents of cities
and regions of the country.
Urban planners should pay special attention to the most intensive land use to promote the
integrated provision of urban infrastructure and to protect the urban environment for the present
and future generations. In this context, there is a need to improve practical measures and to
promote scientific research in this area, as well as to establish strict mechanism for urban
planning solutions at all levels and to continue legislative measures in the area of urban and rural
planning.
Conclusion
To return to the research problem, what is the ways of effective land use and environmental
planning in cities? On the basis of the key findings in the recent researches, collecting and
analyzing literature/data/information, as well as urban development documents concerning cities
and towns of Azerbaijan, we can note three main aspects (economic, functional and social),
related to land-use and organization of environment. The analysis of some urban development
activities in big cities of Azerbaijan confirmed the correctness of the implemented land use and
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environmental planning methods. These findings can be applied in design process of
development of the city of Baku and other cities of Azerbaijan.
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THE SOVIET LEGACY IN THE URBAN MORPHOLOGY OF
MAJOR RUSSIAN CITIES
Abstract: All post-Soviet cities look similar. They also demonstrate similar development
trends, have similar issues and like no other illustrate the concept of ‘path-dependency’. As a
consequence of very specific political and economic conditions for their development, these
cities have acquired distinctive features and elements of urban structure, and today’s planners
have to deal with the imprint left by the Soviet era. Due to the longest history of ‘socialist
experiment’ Russia became the main ground for the implementation of the Soviet urbanplanning model and today its cities present a rich empirical base for studying the
consequences of the systemic impact of the administrative-command system as a substitute
to the market one. The study draws attention to the Russian cities with a population of over
1 million people since the typical problems and the need for the effective urban form are more
pronounced there. The author consistently discusses a range of the urban form characteristics
of the major Russian cities looking for the similar traits in their morphology. The aspects
considered include settlement size and general density along with the spatial distribution
of population evaluated by means of three indicators: density profile, density gradient and
dispersion index, and also the structural form and the network configuration.
Key Words: post-Soviet, major Russian cities, quantitative indicators of urban form.

Introduction
With the end of the communist era all major constituents of old socio-economic and political
order such as single-party system, command economy, state ownership and control over all kinds
of resources have ceased existing. The change in politics and economics was relatively sharp and
the results of this transition became visible soon after the collapse of the socialist system. The
urban space has transformed as well, but in a more evolutionary manner. In his study of postcommunist Prague, Sykora (1999:79) noted that “the political change took only a few weeks and
the core institutional transformations of economic system were accomplished within a few years,
however, the change of settlement structures will take many years or decades”.
Due to the longest history of ‘socialist experiment’ Russia (along with the few other postSoviet states) became the main ground for the implementation of the Soviet urban-planning
model and today its cities present a rich empirical base for studying the consequences of the
systemic impact of the administrative-command system as a substitute to the market one.
The Soviet-period legacies adversely affect the development patterns across the post-Soviet
cities and create distinctive urban structures. Despite possible regional variations the similarity in
general urbanisation trends is often striking.
In the following part of this paper the author will consistently consider a range of the urban
form characteristics of the major Russian cities looking for the similar traits in their morphology.
A lot of research has been and is now being conducted in Moscow and, to a lesser extent, in St
Petersburg, and although these two capitals are definitely important on their own terms, they are
more likely to stand out among other cities and cannot serve as prototypes of the post-Soviet city.
In this study, the author draws attention to the Russian cities with a population of over 1 million
people (excluding Moscow and St Petersburg) since, due to the larger average settlement radius,
the need for the effective urban form is more pronounced in major cities.
© Saveleva E., 2019
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Measuring the post-Soviet urban form
Settlement size and density (general)
The simplest measure of the urban form is the size of the city comprising its population and
area. In terms of population, there are 15 Russian cities that may be considered as major (over
1 million inhabitants) including metropolitan cities Moscow and Saint Petersburg. Figure 1
denotes their location.

Figure 1. Location and population of the studied major cities

Before the Soviet ‘urban explosion’, that was before 1929, urbanisation in Russia, similarly
to many other spheres, was taking place with a great delay (Vishnevsky, 1998). While in Europe
and the USA the proportion of the urban population had already exceeded the share of rural
residents by 1920 or was close to it, in Russia it accounted for about 15,3%. The 1929 became a
turning point and in just 8 years of accelerated industrialization and concomitant, forced and
hasty urbanisation, the urban population of Russia more than doubled. Cities were founded and
developed to become, in fact, only an appendage of industrial production and today, almost thirty
years after the end of the Soviet era, this low-quality environment formed by the means of
planned economy is still a home to a large part of the population. Figure 2 shows that similar
trend can be observed in the growth of the cities that became the object of interest in this study. In
all the large cities, excluding Moscow and St. Petersburg, there is a visible leap in urbanisation
between 1930 and 1990.
It is worth noting that during the Soviet period the urban population was not only (often
artificially) increased, but also irrationally located. Hill and Gaddy (2003) present a detailed
account of the flaws of the Soviet population distribution policy, which resulted in geographical
remoteness and severe climatic conditions for the unprecedented share of population.
Consider, for example, Perm, the city with the population just above 1 million people and one of
the Russia’s “frozen dinosaurs” (Hill and Gaddy, 2003:56). By the early 20th century, Perm was
Russia’s thirty-first largest city with a population of 67,000. In only 10 years, the city’s population
more than tripled due to the rapid industrialisation and its area was expanded by including the suburbs
into the city limits. Administrative boundaries have been shifted, so that a number of the surrounding
villages became the city’s new remote areas while the space between them and the old centre
remained vacant and often not developed. Noteworthy that such a “leapfrog’ fashion of the urban
growth was not exclusive for Perm, and many other Russian cities employed the same methods in
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their climb to the million people milestone1 . At that period the city adapted its current linear shape,
stretching along the river for 60-70 km. One can see in the Figure 3 that most of the city’s
development took place during the Soviet era or rather after the 1940s.

Figure 2. Population change in some of the major Russian cities
during the 20th century. Source: Census data

In 1929-1937 (the first and the second five-year plans) the rate of housing construction
slowed down sharply, which, coupled with the ongoing labour-intensive industrialization,
resulted in the prolonged housing crisis. The problem of housing shortage was overcome only in
the 1960s due to the mass construction of “Khrushchyovkas” – standard residential buildings
constructed of low-cost panels or bricks under the rule of Khrushchev (hence the name).
Proceeding to the consideration of the city size on the basis of its territory, it makes sense to
take into account the size of the built-up area (and not the area within the administrative
boundaries), since, along with the population, it determines the most important indicator of the
urban form – density. Generally, city’s average density is calculated simply as the ratio of the
total population of the city to its total land area. Yet these figures appear to be practically
meaningless seeing the unknown amount of rural and any other kind of undevelopable land
included into the city limits. The built-up area hereby is a better denominator for calculating
density than the total land area (Galster et al, 2001).
In this study the built-up area does not include extensive recreational areas (occupied by
urban forests or large parks), physical obstacles to land use such as rivers or ponds, agricultural
lands and any undeveloped territories. At the same time, adjacent territories outside the
1

During the USSR, the status of a city with a million inhabitants allowed to qualify for the construction of the metro
and a privileged position in the allocation of centrally distributed resources. In the post-Soviet period “million-plus
cities” are also distinguished by a special attitude from the authorities and the population.
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administrative boundary of the city that, in fact, function as a part of it, are included. The general
densities were calculated for all the major cities studied, Figure 4 shows the position of the major
Russian cities relative to other cities in the international sample. The data are derived from land
use maps, territorial planning documents, satellite imagery, etc.

Figure 3. Perm growth during the 20th century

Figure 4. Comparative population densities in built-up areas (people/hectare)
of major Russian cities and selected cities around the world. Source of the data
for non-Russian cities: Bertaud, 2003
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Although general density is a useful characteristic for some basic analysis of the urban form,
since it is the most widely used indicator of sprawl, much greater interest lies in how this density
is distributed across the city. For instance, Moscow’s reasonably high population density does not
make it compact in the ordinary sense. Given Moscow’s centralized pattern of employment
location, the concentration of population on the periphery puts enormous demands on commuting
(Bertaud and Malpezzi, 2003). The following part of the paper looks at the ways the population
density is distributed within the built-up areas of the major Russian cities.
Population distribution
The spatial distribution of the population is another primary urban form characteristic. There
are three indicators of population distribution widely used in the urban planning field: density
profile, density gradient and dispersion index.
The graphs in Figure 5 show the density distribution in the four large cities around the world,
three of them follow approximately the same pattern. The most common type of density profile
includes a ‘density crater’ in the centre with a peak density immediately after it and the gradual
decrease towards the periphery. These empirical observations appear to be in line with the
theoretical approach developed by urban economists Alonso, Muth and Mills, which predicts the
fall of the density from the CBD to the fringe with the rise of commuting costs. One striking
exception from the relatively uniform picture of spatial distribution of densities observed in most
of the world cities is the case of Moscow: its density profile is a rising graph with a considerable
leap upwards outside the central areas.

Figure 5. Density profiles of selected cities. Source: Bertaud, 2001
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Although Moscow is rather an extreme case, the density profiles of the other major Russian
cities also digress from the ‘normal’ one. Figure 6 shows the density profiles of Perm,
Ekaterinburg and Samara.

Figure 6. Density profiles of some major Russian cities

Although the basic visual analysis of these graphs already allows making some general
conclusions on the pattern of the population distribution in the post-Soviet cities, it is possible to
go further and to estimate it quantitatively with the help of such characteristic as a density
gradient.
The term is believed to be introduced into a wide circulation by urban geographer Colin
Clark (1951), who studied twenty cities to prove that the density distribution generally presents a
negatively sloped exponential curve. Mathematically the relation between the residential density
and the distance from the city centre may be expressed in the following function:
D(r) = D0e-br
where D0 is density in the city centre; r is the distance from the city centre; b is an
exponential decay parameter called Population Density Gradient.
Using simple regression methods, it is possible to interpret the variation of population
density with the distance from the city centre by estimating the parameters of the negative
exponential function. Transforming the above equation into the linear form by taking the log of
both sides leads to the following expression:
ln(D) = lnD0-bx
While most of the research dedicated to the density gradient was carried out in the USA,
various cities around the world were studied in a series of comprehensive studies by Alain
Bertaud and his colleagues (Bertaud and Renaud, 1997, Bertaud, 2001, Bertaud and Malpezzi,
2003) based on the data collected during his work as an adviser to municipalities. The findings of
these studies show that the population density gradients (PDG) of a large number of cities around
the world do follow the standard model of negative exponential decline with high values of the
coefficient of determination R² (see Figure 7). The relationship between the PDG values and
transportation costs, noted by Bertaud and Malpezzi (2003), becomes apparent when comparing
the data from around the world: the population gradients tend to flatten with the rise of the
transportation costs.
As for major Russian cities, some of them, like Ekaterinburg, fit the ‘classic’ model quite
well while others, like Perm or Novosibirsk, digress substantially or even have an inverted
gradient, like Rostov-on-Don (see Figure 8). In general, the current values of the Russian cities’
PDG are at the level of European cities, that is between typical Asian cities, where prevalent
mode choice is walking and cycling and the gradients are usually the steepest, and automobile
dependent American cities with flatter gradients. In order to obtain the quantitatively expressed
sprawl trend of the post-Soviet development in the major Russian cities it would be useful to
analyse these graphs in time, which constitutes a wide field for further research, provided that the
data from the Soviet period are available.
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Figure 7. Density gradients of selected cities. Adapted from Bertaud and Malpezzi, 2003

Figure 8. Density gradients of selected major Russian cities
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Another way of measuring the population distribution is the dispersion index – the ratio
between the median distance to the centre per person and the average distance to the centre of
gravity of a cylindrical city with the area equal to the built-up area:
 d i wi

2
А
3

where di is the distance of the ith tract/circle from the CBD, weighted by the share of the
population in this tract/circle wi, A is the built-up area (Bertaud and Malpezzi, 2003).
Dispersion index is a useful spatial indicator for comparative purposes since regardless of the
size of the city it shows the effectiveness of the established distribution of population across the
territory of the city i.e. the effectiveness of ‘shape performance’.
The threshold between compactness and dispersion is considered to be the value of 1. Most
major Russian cities have the dispersion index greater than 1, which indicates reduced
concentration of population around the city centre (see Figure 9). Such situation is not favourable
since higher concentration of the population reduces the distance between the objects of departure
and arrival, reduces the average range of travel and reduces the workload of transport and the
associated investment.

Figure 9. Comparative dispersion indexes of selected major Russian cities and cities
around the world. Source of the data for world cities including Moscow: Bertaud, 2001

Thus, density profile, density gradient and dispersion index of Russian cities present a
general image of a sprawling city with relatively dispersed population and sudden peaks of
population concentrations on the periphery. Figure 10 offers a clear representation of this type of
spatial structure in 3D form.

Figure 10. The spatial structure of three major Russian cities

Urban Form and Social Context: from Traditions to Newest Demands. 2018

266

PSUF

POST SOCIALIST URBAN FORM

In 1997 work Bertaud and Renaud conducted an empirical analysis of the ‘spatial anomalies
and urban inefficiencies’ typical for cities with the socialist past based on findings from Russia,
Poland and China. The typical Russian city structure according to Bertaud and Renaud (1997)
represents four distinct concentric zones:
The pre-socialist historical core with high population densities.
The industrial belt, giving a sudden drop in the density of residential development in close
proximity to the city centre.
The “socialist” residential belt.
Fringe suburban areas with the mix of individual housing, dachas and low-rise apartment
blocks.
Of all the Russian cities only Ekaterinburg does follow this concentric circles model, other
cities do not show this model distinctively. Yet the belt of manufactures (often perishing) can be
found in every industrialised city in Russia. Plots in prime locations are occupied with
unattractive buildings which, in addition, are often inefficient in terms of employment creation.
The ratio of jobs per unit of land in these industrial zones is relatively low.
The “socialist” residential ring, although often distorted, is also an indispensable part of any
post-Soviet city. It mostly consists of microrayons – high-density residential settlements, each
housing about ten thousand people. According to Stanilov (2007a), over half of the population in
post-socialist cities lives in these large housing estates of poor and rapidly degrading quality.
According to the survey by Brade et al (2009), these socialist prefabricated dwellings are ranked
very low in the desired housing preferences of the post-socialist cities’ population. However, the
current residents of such housing have little intention to move, which means this type still shows
a wide acceptance among its in-dwellers. Moreover, in large Russian cities the newly built multistoried housing on the outskirts is very popular both among developers and among customers. In
the absence of a proper regulation by the authorities, the real estate market tends to develop
following the path of least resistance. In order to avoid difficulties associated with construction in
the existing urban environment, developers opt for green-field development at the outskirts with
cheaper land. Maintaining the Soviet tradition of multi-storey residential development on the
periphery, the cities take the path of further extensive growth or sprawl.
Structural form
Another important urban form-related phenomenon that may be assessed at the macro-scale
(city) level is the degree of jobs concentration in the city centre, i.e. monocentricity. Many cities
in the world demonstrate predominantly monocentric model, others are predominantly
polycentric, and a lot are in between, either having a composite structure with different parts of
the city tending to one side or another or being in the process of transition from monocentric to
polycentric model. Factors contributing to this transition process may include both circumstances
characteristic of the whole country (or even of the region) like high private car ownership,
affordable land prices and city-specific conditions like the low range of employment options,
attractions and facilities in the city centre, flat topography and grid street layout. In such
circumstances, the historically formed CBD starts losing its primary importance and its functions are
partially picked up by the newly formed suburban subcentres.
That was the case with the former socialist cities in Central and Eastern Europe. Most efforts
of post-1990s developers in CEE cities were directed towards the urban fringe with new
residential (single-family houses) and commercial (shopping, offices and warehouses)
construction (Sykora, 2007) and previously high-density and monocentric settlements rapidly
mutated into sprawling and multi-nodal metropolitan areas (Stanilov, 2007b). The dynamism of
the suburbanisation allowed Stanilov and Sykora (2014) to call this process “the post-socialist
suburban revolution”. Yet, in Russia similar trends in the development of suburbs are visible
mostly in Moscow (and to the much lesser extent in St Petersburg), where the number of private
low-rise residential development on the periphery has been growing in the last 10-15 years with
simultaneous formation of peripheral subcentres through private business megaprojects of high-
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density residential development (Makhrova, 2013). New centres of commercial activity
(warehousing and trading complexes) have also appeared in the territories adjacent to the
Moscow Ring Road and arterial roads contributing to the partial shift of business activity to the
outskirts of the agglomeration. Compared to Moscow other major cities continue to be highly
monocentric and often lack any significant suburbs or satellite cities (Becker et al, 2012). What
remains common for all the cities in Russia is its specific ‘seasonal’ suburbanization expressed in
the growth of population in cottage settlements (‘dachas’) during spring and summer.
Although many cities in Russia, like St. Petersburg (Government of St. Petersburg, 2017) or
Kazan (Hadiullina, Ivanov, 2017), consider polycentric development as a way out of the
transportation issues, their current urban structure is far from polycentric, but close to ‘dismembered’
or fragmented. While polycentric structure implies that many trip-generating activities are spread in
clusters within the built-up area, in the Russian cities the strong centre still attracts most of the
population during the daytime and most of the subcentres are presented by the old industrial
enterprises survived from the Soviet period. These subcentres, however, continue to provide jobs only
for the population within a relatively short radius, for those living in the housing purposely built for
the industry workers at the time.
For instance, Perm, due to the above-mentioned historical reasons and difficult topography
preventing communication between peripheral areas, still in many ways presents several
autonomous settlements. In some areas subcentres of business activity were initially not formed,
in others they ceased existing as the Soviet large enterprises lost their importance or even
collapsed in the new economic conditions (see Figure 11). Thus, the historically fragmented
urban structure is now coupled by the high degree of monocentricity, which creates considerable
transportation problems.

Figure 11. Main labour migration flows and 3D job density in Perm

Transportation network
To measure the network density two indicators were calculated and analysed: the road
network density per capita and the road network density per urbanised (built-up) area, the result is
displayed in Figure 12. At first sight, it becomes apparent that overall values of densities per
built-up area in the major Russian cities are significantly lower in comparison with their
‘western’ counterparts (see Figure 13). This indicator evaluates the degree of the city’s
permeability and implicitly the accessibility enjoyed by its inhabitants. Low values of road
density in Russian cities indicate excessive, unreasonably big urbanised areas, which simply
cannot be sustained by cities’ budgets given the low average densities. Less road length per
person, on the contrary, is usually a sign of more sustainable urban form, subject to the
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prevalence of non-motorized modes of transport or public transport. Thus, dense Asian cities (for
instance, Hong Kong, Seoul, Jakarta, Singapore) generally show high levels of road length per
built-up areas with low levels of road length per capita relative to cities in other regions (Barter,
2000). Otherwise, in case of reliance on private modes, low values of road density per capita only
enhance congestion levels. To sum up, preferable combination of these two indictors consists of
higher network density per hectare of urbanised area and lower network density per capita. In this
respect, such cities as Krasnoyarsk, Samara, Chelyabinsk and Novosibirsk seem to perform
slightly better among other major Russian cities.

Figure 12. Network density for major Russian cities.
Data source: Census 2010

Figure 13. Network density for selected world cities.
Data source: Sorensen and Hess, 2007

Yet the high network density does not automatically make it effective and convenient. In
order to assess the efficiency of the network configuration a coefficient of network indirectness
may be calculated (Sosnovskih, Rusakova, 2006):
nl
 i n    i i i
 i ni di
where li is the distance measured along the roads of the kilometre zone i from the CBD, weighted
by the share of the population in this zone ni, and di is the aerial beeline (shortest) distance of the
ith circle from the CBD, weighted by the share of the population in this circle ni.
Various constraints of topography, rivers and railways coupled with low number of bridges
and overpasses often do not allow forming a solid system of streets. The network indirectness
affects not only the accessibility of the remote areas, but also the amount of unproductive urban
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transportation associated with reruns. High coefficient of indirectness indicates that the places of
residence are not rationally distributed across the territory. While a considerable share of the
built-up area outside the core is occupied by low-density residential development or industrial
sites, there are often remote densely populated areas with an unsatisfactory level of
communication with the city centre.

Figure 14. Transportation network of selected major Russian cities

Conclusion
Based on the analysis carried out in this study it may be concluded that Soviet-period
legacies continue to determine Russian cities’ current development patterns in many respects.
Most of the development in the major cities took place during the 20th century in accordance
with the principles adopted in Soviet planning. Today’s cities, unreasonably stretched or
fragmented, are the product of the long-standing tradition of expansive development and focus on
urban growth.
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The communist ‘big-is-beautiful’ mentality’ combined with the rejection of private property
and land market, that left Soviet planners ‘without market benchmarks’ for urban investment
decisions, resulted in the deficient urban structure. Thus, most major cities presently have the
population density gradients that are distorted or even inverse, and the dispersion indexes that are
not even close to those of the compact cities.
One debasing element of the post-Soviet urban form is the array of extensive industrial sites
scattered over the cities’ core. The two options available here is the relocation of the existing
enterprises from the city core or the reconstruction and modernisation of them on the existing
sites with simultaneous integration into the urban environment. The first option is less preferable
as it is fraught with further extensive territorial growth of the city. Another Soviet legacy left to
age is the belt of high-density housing generated over the years of intensive housing construction
in the peripheral areas. Such housing constitutes a significant share of the housing stock and,
therefore, needs to be preserved and somehow maintained. The experience of the Baltic countries,
East Germany, Poland and other countries, which faced the post-war housing crisis and, just like
the Soviet Union, solved this problem via large-scale residential development of low quality,
suggests many ways of renovation in accordance with modern demands: from facade
reconstruction or various extensions, depending on the design system of the building to placing
commercial premises on the ground floor. The gigantic renovation project currently taking place
in Moscow cannot be accomplished by any of the other Russian cities with much more modest
budgets and, besides, loses its credibility against the background of ongoing perverse practice of
the green-field development on the Moscow periphery.
There is a pronounced need to mitigate the deficiencies of the post-Soviet urban form in the
major Russian cities since it leads to the unnecessary increase in distances between people and
places, in time spent on commuting, in the length of the city infrastructure network and therefore
in its capital and operating costs. Urban form cannot be changed in a blinking of an eye but better
understanding of the spatial organization of the major Russian cities will allow influencing it in a
way consistent with city’s long-term development aims. The combined effect of municipalities’
instruments at hand – land use regulations and infrastructure investments – can shape the spatial
development trends making post-Soviet urban structure more efficient and, in the long term, may
support solving many of the pressing problems, and above all, the ones related to the urban
transportation.
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RETHINKING EVOLUTION OF SPATIAL
STRUCTURE OF RUSSIAN MICRODISTRICT
IN THE POST-SOVIET SPACE
Abstract: Residential planning units of a large city are indivisible in their overall structure
and morphologically identical, as a medieval city. Self-sufficiency and viability of their
structure is confirmed by the presence of planning boundaries, a social institution represented
by schools and kindergartens, as well as the presence of an open public core – a market or a
square, and division into residential groups – formations of lower order (Lawhon, 2009,
Patricios, 2002). Colonization of public spaces by the market was the first step in the
morphological post-socialist evolution of residential units. This process led to the formation of
a pedestrian network connecting the community center, public utilities, recreational and
educational institutions. The next step was a change in the land use of the territory, followed
by extension of the architectural typology of residential buildings (Kukina, Posdniakova
2011). Morphogenesis of modern residential planning units is a combination of the basic
models of their planning. This study is aimed at finding general mechanisms of functional,
morphological, as well as social and administrative transformations in the microdistrict
structures in the post-Soviet space.

Introduction
The patterns of historical development of settlements lead to reassessment of their content
and changes in the morphological structure of the residential environment. Microdistricts were
conceived as self-sufficient planning units of a city, inseparable in their general structure and
morphologically identical, as a medieval city. In the late 20th century the crisis of urban planning
activity in the Russian Federation led to the suspension of the holistic design, construction of new
and reconstruction of the existing microdistricts – large and self-sufficient residential planning
units. The self-sufficiency and viability of their structure is confirmed by the presence of
planning boundaries, a social institution in the form of schools and kindergartens, as well as the
presence of an open public core – a market or a square, and the division into the lower-order
entities – residential groups (Lawhon, 2009, Patricios, 2002). The concept of the Soviet
microdistrict was adopted in the USSR, the CIS countries, as well as in a number of CMEA
countries and China.
In the period of global conversion, redistribution of employment in various sectors of the
economy, rethinking cities functioning, increase in the mobility and informatization of the
population, as well as increase in social stratification, microdistricts structure is transformed: the
typology of construction and open public spaces change; multifunctional areas are formed due to
the integration of labor activity into the residential environment and introduction of small and
medium-sized businesses.
The peculiarities of the cities’ development in the post-Soviet space (the former USSR and
the countries of Eastern Europe) is the adaptation of the Soviet design experience to the
deformations that took place in the conditions of a new socio-economic paradigm emergence.
© Kukina I.V., Fedchenko I.G., 2019
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Post-socialist changes in the residential environment became the subject of interest for both
domestic and foreign researchers. The study of democratization establishment in Russian cities,
which includes a set of issues related to the development of new life styles, management
mechanisms, and the development of other methods for residential environment objects design is
fundamentally important in the context of post-socialist transformations. In this regard, it
becomes relevant to summarize the main social and planning changes that have taken place in the
residential environment since perestroika. Microdistricts in Russia have undergone significant
rethinking of both functional and social nature. According to the studies there is a symbiosis of
traditional morphotypes of residential planning units, which leads to the emergence and
development of their new forms. Radical concepts require comprehensive analysis and balanced
assessment.
This study is aimed at finding general patterns of functional, morphological, as well as social
and administrative transformations in the microdistrict structures in the post-Soviet space.
Materials and methods
The study is based on the materials of the results of a comprehensive on-site survey of
Krasnoyarsk microdistricts, carried out by the Chair of Urban Development of School of
Architecture and Design of SibFU, under supervision of I.V. Kukina and I.G. Fedchenko within
the framework of students’ course design of “Urban Planning” direction. A systematic survey
gave an opportunity to reveal the dynamics and nature of adding new functions in the territory of
microdistricts of the 1960-1990s; the analysis showed that over the past decades commercially
active areas of employment, maintenance and recreation have been formed within them.
The research methodology includes the analysis of the experimental modeling results of the
plans for the reconstruction of Krasnoyarsk microdistricts constructed in 1960-1980. The
approaches to the modernization of the industrial construction residential areas of the Soviet
period of the 1960-1980s are studied based on the systematization of the methods for planning,
architectural and landscape renovation of residential areas of the specified construction period.
Research methods include the analysis and systematization of Russian and foreign theoretical
studies in the field of urban planning of residential planning units; the analysis of their
construction and reconstruction experience; engineering survey and the study of design and
regulatory documentation. Categories of mobility and accessibility in the spatial organization
of residential construction are identified in the studies by N.P. Krainyaya. The landscape and
ecological principles for modeling and residential areas forecasting were studied by
E.М. Mikulina, B.T. Tobilevich, V.I. Gutsalenko and I.V. Kukina. The socio-ecological basis of
the landscape vision in the residential environment objects formation is defined in the works by
V.А. Nefedova, N.A. Unagaeva, E.E. Krasil’nikova et al. The methods for applied social research
of the residential environment are developed in the group of studies by A.E. Gutnov,
B.A. Portnov and K.V. Kiyanenko. The method for residential space modeling, depending on the
type of interpersonal relations, taking into account social and psychological environment
parameters are proposed in the studies by A.V. Krasheninnikov and L.V. Anisimova. The
architectural and town planning legacy of the socialist period of construction and adaptation of
residential urban development of cities to new social and economic conditions were studied in the
works by K. Stanilov, I. Medvedkova, D. Smidt and B. Engel. Methods of organizing the
“participation” of the population in making decisions on the design and reconstruction of
residential planning units were studied by K.V. Kiyanenko, G.A. Ptichnikova, E.V. Yeshchina
and I.V. Kukina. The mechanisms of residential planning units’ self-management are studied in
the works by T.V. Filanova. The socio-demographic mechanisms of “self-organization” of the
residential environment of a foreign city in the 20th century were studied by J. Symonds, J. Jacobs,
R. Grats, B.D. Taylor, G. Sanoff et al on the basis of empirical and social studies. The methods
of urban planning regulation of residential construction under conditions of market economy
in Russia and other countries are studied in the works by A.G. Vysokovsky, E.K. Trutnev,
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Yu.V. Alekseev and A.V. Krasheninnikov. The methods of borrowing and combining various
concepts of residential planning units are studied in a number of works (Duanfang Lu (China),
Dayane Plate Zuberg (the USA), etc.
“Microdistrict” concept in the USSR
Like American neighborhoods and European urban communities, the theory of microdistricts
in Russia draws on urban history of the 20th century. The microdistrict scheme is a residential
complex – a basic structural element of residential area construction in Russia and the republics
of the former Soviet Union. Microdistricts were built and are still constructed in accordance with
this concept. This model provides formation of residential communities with specific
recommendations for the spatial arrangement of houses, streets and services. The microdistrict
was internally linked by pedestrian walkways that gave access to such services as facilities,
nurseries, health services, cultural amenities, etc., with the intent that its residents could easily
and conveniently access the majority of their daily needs. The microdistrict was defined as a selfcontained residential district with an area of 75–125 acres and the population ranging from 5,000
to 15,000 people. Four to five microdistricts, each with a service radius of 300-400 metres,
formed a residential area.

Figure 1. Elementary planning unit concept: a) “Neighborhood Unit Concept”; b) Microdistrict

Unlike Clarence Perry’s “Neighborhood” concept, the microdistrict is a territory with
multistorey apartment buildings (most of them) bounded by arterial streets (Fig. 1).
There were few firmly established design principles for the microdistrict:
housing and facilities should be integrated;
through traffic should be discouraged;
green space should be created in a “microdistrict garden” (percentage for each resident);
the residential grouping should be determined by the ‘service radius’, the optimum
distances between houses and services;
the levels of hierarchy and the optimum number of community facilities should be based
on the number of residents they serve.
Planners envisioned that all urban residential districts could be designed and constructed
based on the microdistrict scheme.
The vast majority of housing in Russia consists of houses built in accordance with this
concept of “Microdistrict” in the late 20th century, the period of the country industrialization.
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Evolution of “Micodistrict” concept in the early 21st century
The invasion of capital (in the late 20th – early 21st centuries) into the Soviet cities space
became the main driving force in the residential environment transformation. From the late 20th
century, market concretion in the open spaces became the first step towards changing the
structure of microdistricts. This process led to the formation of commercially active streets along
pedestrian paths in the open spaces of the microdistrict. Later, there were changes in the territory
use around commercially active zones and the expansion of the architectural typology of
residential buildings due to the occupation of the first floors of residential buildings by small and
medium-sized business (Kukina, Pozdnyakova, 2011).
According to the analysis of the existing microdistricts, as well as their newest plans, by the
late 20th – early 21st centuries their morphological structure became more complex; rethinking of
the essence and content of public spaces, as well as the development of social and administrative,
as well as microeconomic elements of the city took place.
This period is characterized by the deviation from the functionalist modernism in the urban
planning of the mid-20th century, focused on a rigid model of “work-daily routine-rest” due to the
fact that such unforeseen processes as the destruction of a staged service system and the
formation of unusual for residential environments professional activities, social activity and
territories use were generally spreading in residential areas. The study demonstrated that
functioning of the minimalist spatial structure of the microdistrict led to the development of
previously unforeseen functions: trading enterprises and small and medium-sized businesses
services. Microdistrict becomes a multifunctional organism, independent of large-scale
production. Mixed multi-valued functioning of the residential environment, where the lower floor
of a residential building is treated as a structural segment forming a new quality of social,
economic and functional relations was formed. Striving to efficient land use leads to the chaotic
development of spaces with high commercial turnover in the residential environment. The
problem of connecting the territories of different functional affiliations, the ratio of open public
spaces and privacy, the closeness of small residential groups and the permeability of internal
residential spaces in the residential planning unit structure became more acute (Fig. 2).

Figure 2. Market concretions – vision within the frame of urban morphology
and contemporary situation within the microdistricts of the city of Krasnoyarsk
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Changes in private and public relations in residential areas became fundamentally important
for the microdistrict transformation in the post-Soviet space due to various types of landowning
and land use. Since the introduction of the Town Planning Code of the Russian Federation, urban
areas are subjected to compulsory surveying, and after that put up to the city auction. Land
diversion, according to the rules of land surveying and easements, as well as sale or distribution
of long-term leases by lots, fragmented the holistic perception of the microdistrict both in the plan
and in reality. According to the on-site survey of Russian microdistricts, a patchwork
demarcation of territories on a property basis into private ownership spaces (groups of residential
buildings, less commonly quarters) and public spaces takes place in the residential environment.
The policy of land surveying significantly reduces the percentage of public and green spaces.
Thus, for instance, in the plan of the Innokentievsky microdistrict in Krasnoyarsk, according to
the land survey plan, the territory of the microdistrict is divided into residential areas, a large
multifunctional complex, territories of two office centers, the territory of a mosque, the territory
of a hospital complex and a number of utility facilities. As a result, with all the multifunctional
nature of the microdistrict, the territory is deprived of accessible open spaces that can combine
public institutions compositionally and functionally, and please the residents visually. Residential
groups are fenced, restricting access to outsiders and forming their own microspace. The multistorey residential environment has lost the ability to keep social and residential spaces in
psychologically comfortable proportions. Extensive, amorphous building-to-building territories
belong to all houses and, at the same time, to none of them, let alone a family or an individual. A
person is unable to correlate and visually identify any part of this poorly differentiated inert space
with his/her own place of residence (Fig. 3).

Figure 3. Draft planning and land survey of the 3rd microdistrict
of the Innokentievsky residential area

In the early 21st century social communities were formed in the territory of microdistricts with
the aim of coordinated management of the adjacent territories’ collective property development.
Hierarchy of self-government institutions is developing, creating the possibility to coordinate the
activities of a lot of subjects and adaptively control the processes occurring at the same time, with the
aim to coordinate the diverse interests of the public spaces and functions development in the
residential environment. In the planning sphere, there is a trend of open information policy of
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microdistricts’ planning and development. An important role is played by the timely public
coordination of actions related to the development of residential environment objects.
The projects of reconstruction and new microdistricts construction are characterized by the
emergence of new morphological types of microdistricts. Since the early 21st century there has
been a search for ideas to combine discrete and perimeter forms of the post-Soviet microdistrict
in a number of scientific articles and projects:
combined type of microdistrict-quarter. Fine-meshed pattern of the plan becomes popular in
the residential districts’ projects of the last decade due to the introduction of quarters into the
residential planning unit structure. Due to the increase in the rates of social stratification and
social and territorial segregation of modern cities, separate residential complexes are being
formed on social and economic basis – divided by the market value of residential property.
Isolation is expressed in the formation of physical barriers to residential complexes in
microdistricts, that differentiate residential environment into external, “alien” environment
and internal, fenced (as a rule, the access to the internal environment is limited) one.
Combining the idea of the microdistrict and planning of quarters leads to the territory division
by internal roads that form quarters, an increase in the density of the transportation network,
loss of the principle of pedestrian traffic continuity and a network of green recreational
spaces, as well as physical access violation to social security facilities. The territory of the
microdistrict loses the criteria of safety and accessibility of its environment for people with
limited mobility and younger generations, as well as aggravates the problem of private cars
parking. This is evidenced by a number of projects in Moscow and regions. A number of
similar projects, for instance, have recently appeared in Krasnoyarsk: Microdistrict City,
Malye Kvartaly, Preobrazhensky, Novoostrovsky, etc. (Fig.4).
discrete type of combining various morphological types of development within the
microdistrict plan. In the planning of the modern microdistrict Evropeisky Bereg in
Novosibirsk and microdistrict on Sverdlovskaya street in Krasnoyarsk, the idea of freely
located residential groups with a combination of different areas of residential
development was proposed: a closed cell, high-density infill, free layout and grouped into
residential groups mid-rise buildings (Fig. 5).

Figure 4. Planning design of Novoostrovsky microdistrict in Krasnoyarsk
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Figure 5. Planning design of Evropeisky Bereg microdistrict in Novosibirsk

Figure 6. Typical fringes of microdistricts in Siberia

The researchers are especially interested in studying the components that form the
microdistricts borders, which makes them self-sufficient planning elements, indivisible in their
structure. A field study of the 1970–80s microdistricts spaces demonstrated that binary
boundaries are formed along the perimeter: more often these are dense multifunctional public
spaces working for various kinds of small enterprises that captured the first floors of residential
buildings, or economic use areas, mainly occupied by the individual families’ basements. The
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latter phenomenon became possible at the height of the economic crisis in the late 20th century
and cannot be controlled either in operation or building quality so far, often posing a threat due to
the structures’ dilapidation. Similar fringe phenomena were studied by the morphologists based
on the historical cities’ development, when zones of mixed housing, interspersed with the
territories of economic and recreational use were formed, which confirms microdistricts selfsufficiency.
Conclusion
Based on the analysis of the dynamics and types of labour activity, functional use of public
spaces and the lower level of residential buildings in the microdistrict, forms and methods of
public participation in the development process, as well as the experience of landscape and
ecological reconstruction of residential areas, the following trends of microdistricts development
have been revealed: deviation from the functionalist modernism of the 20thcentury; the
morphological structure complication; rethinking of the essence and content of public spaces; its
development as a social and administrative, as well as microeconomic element of the city.
In the post-Soviet space, the microdistrict changes its original concept, ceases to be a
residential area with primary needs near the employment places. With the development of the
mixed nature of the local economy, integration of labour activities into the residential
environment, spatial localization of the “community-neighborhood”, as well as the increase in
democratization of the design process, a residential unit becomes an element of the flexible
development of a city, able to react to the changing needs of society, while remaining the most
optimal and rational model for comfortable living.
The results of the morphological analysis of elementary residential planning units of a
modern city can be used to forecast their future development.
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STREETS WITHOUT DOORS;
A TWENTIETH CENTURY PHENOMENON?
Abstract: Urban design practice over the last half-century has been dominated by the
destruction of the street and the perimeter block followed by more recent efforts to
resurrect them as the main elements of urban form. This process was clearly set out
by Panerai et al in 1977 followed by its updated English translation of 2004 which
documented the return to the street. Recent work on Nowa Huta has suggested that
this was a simplification and that this New Town, where the first stage was built in the
1950s, represents an example of a type neglected in the literature. However, it was
pointed out that in this interpretation of the neighbourhood unit, while there are
streets, the apartments were all entered from inside the urban block – which raises
the question as to whether they are really streets (in spite of the praise of New
Urbanists) since there is no direct connection from the private realm of the dwelling
to the city wide public realm of the street. Subsequent work noted similar forms in
Austria, England, France and Italy. This paper discusses these experiences and the
extent to which these designs relate to the social and political contexts that shaped
them, contemporary gated communities in liberal market societies and historic forms
such as monasteries and walled cities.
Key Words: housing, urban block, street, neighbourhood unit, urban form in interwar
and post war Austria, England, France, Italy, Poland

1. Introduction
For the last half century, arguably since the publication of Jane Jacobs seminal book, urban
designers have been preoccupied with the recovery of the street as the basis for making towns.
This was a reaction against the modernist paradigm emphatically advocated by Le Corbusier in
his exhortation to kill the corridor street. In this desire to reclaim the street, those projects which
went against the predominant grain by retaining streets are celebrated. In particular those which
dated from post World War II when the predominant model for large scale housing was that of
blocks set in landscape. An example is Nowa Huta New Town, built in the 1950s, based on an
almost Baroque system of streets which is admired today by New Urbanists.
This paper is developed from a study presented at ISUF 2017 (Kantarek, Samuels, 2017)
which examined Nowa Huta in the light of recent praise for its conformity with the precepts of
New Urbanism. It focused on the configuration of the block system development and in particular
it was noted that that there were no entrances to the apartment buildings leading directly off the
streets. In a triangular block approximately 250 metres along its longest side almost all the
entrances were on the inside i.e. the backs, of the buildings flanking the streets, towards the
central shared space of the block. These were considered to be the private side of the building in
most urban perimeter blocks in Europe until the twentieth century when it was replaced by a
modernist form of development of free standing blocks in landscape. At Nowa Huta, within this
© Ivor Samuels, Anna Agata Kantarek, 2019
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internal space, in addition to other apartment buildings, there were communal facilities such as
schools or kindergartens. Each of the superblocks accommodated as many as a few thousand
people so they are often referred to as a neighbourhoods thus inviting comparison with the
Neighbourhood Unit as evolved in the United States and subsequently developed elsewhere,
especially in the British New Towns.

Figure 1. Nowa Huta location in Krakow [Kantarek, Samuels, 2017]

Figure 2. Neighbourhoods in the central part of Nowa Huta [Google Earth]

Subsequent to the presentation of the 2017 paper the authors became aware that this
configuration is not peculiar to Nowa Huta but can be found in a number of earlier and
contemporaneous projects in several European countries. Some points arose from these
observations which will be examined under a number of themes in this paper.
First, the progression from urban perimeter block to separate building block so clearly set out
in the 1977 book by Panerai et al, which includes Ernst May’s iconic graphic representation of
the stages of this evolution, is a simplification of the paradigmatic changes to urban form over the
last hundred years and in practice that sequence is much more complex. Second, the extent to
which this configuration is a form of social control which relates to certain socio-political
contexts. Third, the historic origins of this form of urban development and finally how does it
relate to current urban forms in particular the gated community.
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Figure 3. Ernst May interpretation of the dissolution of the perimeter block
(Panerai et al, 2004, 92)

2. Typological antecedents of Nowa Huta housing
These developments will be considered in approximately chronological order, with most of them
dating from the period between the two World Wars. Many of them have a considerable bibliography
and it is not the intention of this paper to repeat this material where it deals with the individual
planning of the dwellings or their structural systems but only to set out the configurational
characteristics of the examples and in particular their relationship to the surrounding streets. It is
suggested that this aspect is neglected in the extensive writings on the topic. For example a book by
Stieber (1998) chooses to discuss the Amsterdam Spaardamerburt in terms of dwelling plans and
facades but does not mention the configuration of the entrances. More recently Poretto (2017)
examines and compares the plans for housing in Vienna and Frankfurt in terms of the internal
dwelling layout but only makes a passing reference to their relation to the street.
Although Nowa Huta dates from the Post World War II period of communist domination of
Poland there are a number of strikingly similar housing projects in a wide range of European
locations most of which were built between the Two World Wars in response to an acute housing
shortage. A very brief overview revealed how often that courtyard type was used as a model for
urban developments in a surprisingly wide variety of contexts. A few of these are discussed
below but first some older antecedents of this inward-looking type of urban development are
briefly described.
2.1. Monasteries, colleges and others
Tafuri notes that the Viennese Hofe were based on “the model of the barracks, the convent
and cite ouvriere” (1980, p. 29). These institutions are built around a closed courtyard or a
connected series of courtyards which are accessed through one or more controlled entrances.
Accommodation and shared facilities such as chapels or refectories are grouped around these
courtyards or cloisters in the case of monasteries, quadrangles in colleges, derived from
monasteries. Where they are inserted or have been incorporated by surrounding organic growth
into urban areas they usually present blank walls to the surrounding streets, even though these
walls may have windows or be decorated, as in the case of Queen’s College Oxford. The Belgian
and Dutch Beguinages (whc.unesco. org./en/documents/ 129 145) often consist of urban row
houses surrounding a landscaped garden where a chapel, shared by all the members of the
community, is located.
2.2. European interwar social housing
The post World War I housing shortage combined with municipal government reforms and
the election of social democratic councils led to extensive social housing projects in several
European countries. Many of these followed existing or planned street layouts and were
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configured as perimeter blocks. It has been suggested that, with a few notable exceptions, they
have been neglected in the urban design literature because they do not have “the imprint of
CIAM” (Panerai et al., 2004, p. 36). Schemes in Amsterdam and Vienna are among these
exceptions and this paper will only examine these and other less well known representative
examples to the extent that they will help illuminate the theme of this paper.

Figure 4. Amsterdam Beguinage . The house are all entered from the courtyard but have windows
overlooking the adjacent street [Google Earth]

2.2.1. Interwar Vienna - the Hofe
The Viennese experience from 1919 until 1934 was undoubtedly a major influence on
housing in Europe (see below for some of the UK cities which used it as a model). In the 1920’s
the newly established Province of Vienna, dominated by a social democratic government, was to
become a showpiece for new social housing. Until the fascist coup d’etat in 1934 the city built
400 projects which accommodated 64,000 dwellings. Of the projects built to resolve the critical
shortage of housing and replace the cramped and unhygienic private housing stock, the Karl
Marx Hof is undoubtedly the most spectacular and iconic but the other projects also used
variously sized perimeter blocks which were adapted to the existing street networks even if, in
some locations, existing streets have been suppressed in order to obtain a larger development
block (Förster, n.d.).
The apartments are accommodated in blocks up to six storeys high enclosing an open space
which, in the larger schemes, accommodates communal facilities such kindergartens, laundries,
medical services etc. which compensated for the relatively small size of the flats. In all the Hofe
the staircases which give access to a maximum of four flats on each floor are entered from the
court, which is open to everyone. It therefore becomes an intermediate space between the street
and the staircases. On main streets commercial units are sometimes located on the ground floor
opening off the streets, which is the same arrangement as some of the blocks at Nowa Huta.
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These blocks represent a new form of socialised urban living which offers living conditions
which liberate their tenants from the clutches of private landlords and the poor housing conditions
of the old city but in return impose a degree of uniformity and control.

Figure 5. Interwar housing developments along the Margaretengurtel (Outer Ring) shows how
the perimeter blocks have been used to both adapt to the existing street network and create
a variety of different sized Hofe, [Google Earth]

2.2.2. Interwar Italy - Villa Riccio
This lesser known Italian example is located between Via Stern and Via Donatello near the
river Tiber. It was built in 1919 by the architect Negri for the Postelgrafonici Cooperative and
covers the same area as three or four of the surrounding blocks (Corsini, 2018). The apartment
buildings are three storeys high around the edge of the block which is 250 metres long by 150
metres wide approximately the same size as the blocks in Nowa Huta. However, there is no
extensive open space because the centre of the block is occupied by lower apartment blocks
which are laid out on an informal private route. It is clear from the intensity of development that
the amount of building is far more than could be accommodated on blocks with streets. Is this a
gated community avant le mot?
2.2.3 Interwar France - Square de l’Avre
To demonstrate the ubiquity of this type one French example is illustrated. The Square de
l’Arve built in 1932 was rehabilitated between 1992 – 97 when blocks in the centre of the courts
were demolished and two floors added to the existing structure. The entries from the courtyard
have been retained so the perimeter block continues to present only windows and no doors to the
surrounding streets. It was not considered necessary to revise this arrangement (Joffroy, 1999).
2.2.4. Interwar English Estates - Peabody Estates
The Peabody Trust was founded as a charity in 1862 and now owns 55,000 dwellings in London
and the south east of England. Its Cleverley Estate built in 1928 and extended since then, partly as a
result of World War II bomb damage is one example of the many constructed by the Trust. It clearly
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demonstrates a control of movement by the elimination of all front doors onto the street with the
access stairs to the flats reached from the central courts. This control was exerted until recent times by
the use of gates which were closed at night. The much bigger Dalgarno Estate of 24 blocks is another
interwar project which demonstrates a mixture of access from a private street, still clearly marked by
gateposts and from the inner courts now used for car parking but not from the public street on the
southern edge of the site (https://www.peabody.org.uk).

Figure 7. Villa Ricci, Rome, [Google Earth]
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Figure 7. Square de l’Avre Housing Estate, Boulogne-Billancourt, Paris
a – plan [Joffroy, 1999]; b – street view [Google Earth]

Figure 8. Dalgarno Estates, London [Google Earth]

Urban Form and Social Context: from Traditions to Newest Demands. 2018

287

PSUF

POST SOCIALIST URBAN FORM

3. Quarry Hill, Leeds
Building started in 1938 on this project of 900 flats near the city centre. At the time it was the
largest social housing complex in Britain. It clearly owes its design concept to the Karl Marx Hof
and it followed a visit by a Leeds delegation to Vienna in 1932. It was in direct contrast to the
then predominant British housing model of the Garden City with low rise family houses. Quarry
Hill also received criticism from another side because it rejected the parallel blocks of the then
architectural avant garde, the zeilenbau orientated exclusively for maximum sunlight while
ignoring the configuration of their urban context, which were being built in Weimar Germany at
the time.
Quarry Hill was demolished in 1978 because the advanced (at the time) Mopin steel frame
structure demanded too much maintenance and the Garchey system of waste disposal had ceased
to function properly. It was replaced by a complex accommodating the offices of different public
agencies.
With a low site coverage of 14% the site was laid out as a system of perimeter blocks which
backed onto and followed the line of the surrounding streets. There were some parallel blocks in
the interior. All the apartments were accessed from staircases which opened off courtyards which
had a limited number of entry points from the surrounding streets. The range of facilities planned
for these courtyards – playgrounds, nurseries, a swimming pool, medical facilities, were never
built although a handful of shops eventually opened. Vehicle access was allowed into the courts
and this was to prove another point of dissatisfaction since these were eventually used by non –
residents as a car park for the city centre.
Ravetz (1974) has carefully documented the design and implementation of the project, and
suggests that it demonstrates “a belief in community and that a fragmented society could be made
whole through architecture alone” (Ravetz, 1974, p. IX).
4. Current Models – Residenze Hadid and Liebeskind, Milan
Current models known as gated communities are not only problem of suburban tissue. The
Milanese example of two adjacent developments designed by star architects whose names are
used as part of a marketing strategy, ignore the surrounding existing nineteenth century urban
tissue. They are entered by gates and enclosed by steel fences which also enclose the pedestrian
routes which traverse each scheme. Although these are transparent, because of the disposition the
buildings they offer little if any surveillance of these pedestrian routes or of the surrounding
streets.
5. Rzeźnicza Street, Krakow – a hybrid reality
The area of Rzeźnicza Street in Krakow has a very interesting history of urban development
and presents today a remarkable example of hybrid urban form. The role of the street in shaping
the urban structure of this part of the city is important since it leads from the main street of the
district (Grzegórzecka Street) towards the municipal slaughterhouse built in 1878 and follows an
even earlier route. It became the basis for the subdivision of the surrounding areas by cross streets
and plot subdivisions for further development and became a link between Grzegórzecka Street
and the railway station located next to the River Vistula. The railway station square was created
at the junction between Rzeźnicza and Podgórska Streets with entrances to the railway station
buildings and in the proximity of entrances to the slaughterhouse and the market square. Thus
Rzeźnicza Street along its length had active building fronts to the plots of land on its northern
side with the blank walls of the separate functions of the slaughterhouse and marketplace.
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Figure 10. Quarry Hill Housing Estate, Leeds [https://municipaldreams.wordpress.com/2013/02/]: a –
model [https://fet.uwe.ac.uk/conweb/house_ages/ch_QuarryHillModel.jpg]; b – view [https://en.wikipedia.
org/wiki/Quarry_Hill,_Leeds]; c – plan [https://fet.uwe.ac.uk/conweb/house_ages/ch_QuarryHillPlan.jpg]

In the post-war period, further changes took place. The course of the street together with the
areas located on its eastern part was developed as a social realist style housing estate. While these
buildings lined the street in a similar way to the other buildings which completed Grzegórzecka
Street, as residential buildings they prioritized their basic residential connections within the
separate large urban blocks. The entrances to most of the residential buildings are not from the
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street but from the block interior. The number of ground floor non residential functions on streets,
with entrances and car access located either between buildings or through gates leading under the
buildings. Furthermore, the buildings located on the eastern side of the area, and today’s
Kotlarska Street have only windows on the eastern elevations and no entrances. Some infill of the
street structure was carried out in the 1970s and 1980s – at the corner with Masarska Street and in
the interior between Grzegórzecka Street and Prochowa Street.

Fig. 10. Residenze Hadid and Liebeskind, Milan: a – general view [Google Earth];
b – Residenze Hadid [photo by I. Samuels]; c – Residenze Hadid [photo by I. Samuels]
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With the filling in of the old Vistula riverbed in the 1920s, and the demarcation of the
transportation artery along the line of the former river to connect with Podgórska Street, the
gradual removal of the station and railway line which was completed in 1980, and enlargement of
the slaughterhouse area by the adjacent marketplace, Rzeźnicza Street took on a local, less
important character.
The Municipal Slaughterhouse operated until 2003 and in its place the Kazimierz shopping
center was established. At the beginning of the 21st century, further areas between the former
slaughterhouse, Rzeźnicza Street and Kotlarska Street have been the subject of transformation.
On the plot divisions resulting from the historical subdivisions the land was built up mainly for
residential uses with some office and hotels.
An analysis of the current situation indicates, within a relatively small area, a variety of
different ways of shaping the relation of private and public space with different degrees of
frontage activity, entries into buildings and the internal spaces of plots and blocks, as well as
accessibility and views into these interior spaces.

Figure 11. The Municipal Slaughterhouse area; a – before 1878, b –1958
[The National Archives in Krakow, Dep. V]

Figure 12
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Figure 12. Rzeźnicza Street and The Municipal Slaughterhouse area (fragments of maps): a – 1912,
[Atlas historyczny miast polskich. Kraków. Society of Friends of History and Monuments of Cracow,
Cracow, 2007, (V.1.2007) 1.27]; b – 1934 [http://przypadkiadama.com/mapy/1934d.png]; c – 1939,
Project of Plan of Regulations, http://planowanie.um.krakow.pl/bppzoom/index.php?ID=245]; d – 1947
[http://przypadkiadama.com/mapy/1947b.png]

Figure 13. The Municipal Slaughterhouse area in transformations.
Google Earth views – 2003, 2007, 2013, 2017
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Figure 14. Rzeźnicza Street, 1947: red dots – entrances and entries (market,
slaughterhouse); red line – built-up street and plot line with entrances; yellow line –
blind street elevations of market and slaughterhouse; blue line – street crossed
to Rzeźnicza St. [A.A. Kantarek on map from 1947]
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Figure 15. Plan of the area showing the variety of uses and entry arrangements:
brown – buildings built before II WW; ore – socialist buildings; orange – buildings
from 60s, 70s, 80s and 90s of the 20th century; yellow – new buildings (21st
century); grey – garages, temporary buildings or buildings with an undetermined
date of construction; white – buildings out of range [A. A. Kantarek on map from
http://obserwatorium.um.krakow.pl/obserwatorium/kompozycje/?config=config.json]
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6. Street without doors tissue. Notes for discussion
The neglect of this type of urban form prevalent in so many versions is striking. Its absence
from the widely quoted Ernst May diagram of the dissolution of the urban block has already been
noted, but there is also a neglect of this type in the general literature on modern post World War I
architecture. When they are mentioned it is generally the aesthetics of the architecture and
perhaps the planning of the individual dwellings which is discussed and rarely if at all the
configuration of the blocks, their relation with the street, the access arrangements and the
disposition of the public realm in relation to private spaces – i.e. the urban design aspects.
It is notable that the detailed studies of these projects virtually ignore what to urban designers
today seem to be a very negative aspect of their design – the restriction to a small number of the
entrances from the surrounding streets. Ravetz (1974) does not mention this at all and Blau
(1999) celebrates what she terms the ambiguity and richness of the progression from public street
to semi private yet widely accessible court, to private stair and finally the apartment. This form is
clearly capable of regulating the life of the community. Gruber (1991, p. 58) notes that in the
Vienna projects the housing management issued directives controlling many aspects of daily life
e.g. when rugs could be beaten and when and where children could play – families were
disciplined for allowing their children to play on grassed areas. He also ventures a questioning
note by stating that the inward turning configuration is both protecting and excluding.
At Quarry Hill the individual dwellings were liked while it was the public space and access
arrangements which were criticised. As one tenant observed:
I remember walking through the Quarry Hill development in the mid-70s. It felt deserted and
barren. I was nervous about walking through it, because it had a bad reputation. It seems to
me that it failed – not because of the buildings themselves – but because architects fail to
realise that you cannot cage people and expect them to like being cut off from the rest of the
city by their own dwellings, which acted as walls.
David Edge, Municipal Dreams (2013) Municipaldreams .wordpress .com

As architecture the Viennese social housing, the Gemeindebauten, received much criticism
from the start of the programme, in particular from the German avant garde. These were the
architects of the Zeilenbauten, those parallel blocks which, unlike the Hofe, ignored the street
pattern and following May’s diagram, were orientated for maximum sunlight in parallel rows.
They were also criticised for their load bearing wall construction, as opposed to modern systems
of prefabrication, and the way they were detailed with sculpture and painted decoration (Blau,
1999). In other words, they did not accord with the tenets of the emerging International Style.
They were considered to be:
an eclectic architecture of compromise, heterodox, self- reflexive (sic), cut off from, and
seemingly unaware of, the larger discourse of modernism in European architectural culture.
(Blau, 1999, p. 8)

Yet it has been noted above how influential they were as a model – at least in Britain.
Perhaps different eras ask different questions. Today when we are trying to reconstruct
streets after two generations have done their best to follow le Corbusier’s dictum, we are
questioning that aspect of this type of urban tissue. Of course the type has to be understood in its
socio/historical context. The monasteries, beguinages and colleges are communities which were,
and in some cases still are, shut off to a more or less degree from the societies and urban areas
which surround them. This form therefore has its origins as a type of control mechanism. In the
case of the interwar housing and Nowa Huta the intention seems to have been to create a
proletarian community with a distinct image which shared basic facilities located inside the
block. But this also implies a degree of control of movement into the common courtyard through
a limited number of entrances. This type also contradicts the century old progression in European
urban housing from public street to private internal space.
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Although they are often referred to as neighbourhood units these blocks also contradict the
configuration of the original neighbourhood unit where commercial facilities were intended to be
shared by being located between neighbourhoods. This centralisation of all facilities within the
courtyards in fact renders the viability of commercial units difficult, as happened in Quarry Hill.
At Nowa Huta this problem is recognised by locating commercial activities along the street
frontages.
In housing most day to day informal contacts take place between neighbours and these would
take place to the same extent through the staircase entrances facing the courtyard. However wider
informal contacts outside the community would not take place as has been noted at Quarry Hill.
Finally the contemporary gated community, of which only one example has been cited,
seems to be devised to construct a community for the sole purpose of marketing the development
and controlling access by non-residents. They are not necessarily constructed to form an
identifiable community except for limited leisure facilities such as a swimming pool or saunas.
Not only do they shut off the residents from the rest of the city by the use of a gate, but the
disposition of the dwellings inside the block often does not allow any informal surveillance of the
surrounding streets – thus exacerbating problems of urban security which is presumably the main
justification for a gated community. It is the twenty first century equivalent of the medieval
monastery or contemporary Oxford college – worse than these because colleges are open to
visitors for part of the day.
If gated communities are to be built then they should be buried inside blocks and surrounded
by outward facing units as in the Turnhout Beguinage above. A less ambitious modification
would be to copy those Beguinages or the Peabody buildings described above where, although
there are limited and controlled street entrances, there are also windows overlooking the public
spaces. Streets without doors are certainly not a twentieth century invention but its current
manifestation as the gated community is hardly a model for the twenty first century with its
diverse societies which must become more inclusive if they are to survive.
Urban designers have to recognise that incorporating streets into their projects is not enough!

Figure 16. The Turnhout Beguinage hidden in the urban block,
[http://whc.unesco.org/fr/documents/101181]
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UFA PLANNING STRUCTURE TRANSFORMATION
Abstract: This article is devoted to the study of the cycles of city development in the context
of the world and all-Russian processes. This approach allows us to determine the place of the
city in a general trend, to see possible ways of its development and to choose adequate townplanning measures that promote sustainable development. Involvement of interdisciplinary
knowledge in the research area makes it possible to determine the factors that led to
morphological changes in the city structure, and to assume possible functional-structural
transformations.
Keywords: city, morphology, structure, transformation, period, cycle.

Introduction
Currently, urban science is experiencing a process of rethinking and expanding the
boundaries in the study of the city. Town-planning theory, which was formed by the middle of
the last century, described the city as a system of clearly differentiated in space territories that
corresponded to the paradigm of the industrial period. However, as the physical dimensions
increase and the internal structure of the city becomes more complex, the fundamental
inadequacy of the classical approach becomes more and more obvious.
Complex morphological changes in the city structure, the presence of many different
uncontrolled processes, obliges urban planning to enter an interdisciplinary level. More often in
the theory of urban planning there are non-traditional directions: synergetic approaches, cycle
theories, parametrism, etc.
A huge amount of diverse empirical knowledge of the city has been accumulated and
continues to grow. And although it allows to get general information about the city, there are still
no answers to simple questions about what the structure of the city is and how it develops in
space and time. Currently, the rapidly developing process of urban structure transformation has
not been sufficiently studied due to the lack of theory of scientific knowledge of the city.
Accordingly, this process is heavily regulated by modern normative documents.
Meanwhile, the city entered the orbit of the research interests of other scientific disciplines,
despite the undoubted successes, the city’s study is still conducted in isolation and practically
beyond any connection with urban planning. The absence of a universal scientific language and a
unified theoretical and methodological basis prevents mutual enrichment of different approaches
and a constructive exchange of ideas and results.
Despite this, modern research, carried out at the intersection of different sciences form a
new, uncharacteristic for urban planning view of the city as a complex, continuously developing
facility. This research orientation allowed to connect the physical space of the city with its
processes.
For effective solutions, we need a forecast, a vision of the contours of the desired and
possible future for several decades ahead. This clearly shows the sharply increased interest in
strategic planning of cities in Russia and around the world. The city of Ufa is not an exception.
For several years the work to develop a strategy for the city’s development is underway,
however, there is still no clear vision of what the city should be and where to strive. For a more
© Baymuratova S.Kh., Baymuratov R.F., Sabitov I.N., 2019
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complete understanding of the current situation in urban planning, it is necessary to identify how
the current trends have developed. It is important to understand the mechanisms and processes
taking place in the city in the context of the entire world development (Wall, 2013).
Methodology
The theoretical basis of the work was formed by a number of studies in various fields
devoted to cyclical processes, civilization waves and waves of innovation. It was important to
consider how the theoretical data in such areas as sociology and economics is correlated with the
issues of urban morphology.
In the development of any city, periods with characteristic features of the structural and
functional organization of the system are traced. Each period includes a series of cycles
associated with growth and structural reorganization. The duration of each epoch and its inherent
structural and functional organization is determined by the possibilities of mastering space by the
means characteristic of the level of development of a given society. The beginning of a new era
arises in the bowels of the current, the transition to a new stage of development is due to the
limited resources and finiteness of spatial reserves. Such a logical model fully agrees with the
empirical data and theories of urban growth (Baymuratova, Nizamova, 2014).
Measurement and analysis
Cyclic interrelations in the development of economic systems are described back in the 20s
of the last century by Nikolai Kondratiev and later developed by different researchers. His wave
graphs clearly show the life cycle of the system from its inception to decay and subsequent
rebirth. These cycles are linked with the waves of innovation.
Cyclic processes in town planning are based on the stages of social development. In a
number of concepts of Western sociologists and political scientists – D. Bella, O. Toffler, J.
Furaste, A. Turena, etc., there is an idea of the stages of the progressive development of society
(Toffler, 2010).
Criteria for establishing the stages of social development in the works of these theorists are
the level of development of technology, the degree of development of social ties.
An analysis of the historical development of urban planning allows us to correlate the stadial
development of society with the periods of development of the city. The morphology of the city
changes with the changing needs and opportunities of society.
Analysis of the factors affecting the spatial organization of the city, allowed them to be
merged into main groups: administrative-political, economic and socio-cultural. With the passage
of time, the content and the significance of these groups varies, but they are not changed.
Administrative and political factors include factors related to the management of the city, the
form of government in the country, the political status of the city, etc.
Economic factors are among the leading for the development of the city. The economy of the
city was originally based on trade relations occurring in the city, manufacturing, business, etc. At
the same time, the nature of production and the ratio of the various economic components of the
city are changing not only with the development of technology, but also for each city separately.
The economy of a single city is sharply responding to global economic processes.
Sociocultural factors are more pronounced at the present time. The needs of modern people
in a better environment present the city with demands related to the organization of the city
space. They reflect the quality of life, the image of the city, the attractiveness of the city for
residents, as well as its socio-cultural potential. In addition, such factors include the level of
social relations in the city. The most important indicator of the quality of the city is the comfort
of the urban environment.
In order to determine the main factors affecting the morphological changes of the city, more
than fifty cities of different size, status and time of occurrence were analyzed. The study included
global, metropolitan and innovative cities, as well as industrial cities with positive and negative
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dynamics of development. Stages of development of each city were synchronized in accordance
with the generally accepted stages of social development, economic cycles and waves of
innovation. This made it possible to define groups of cities as developing in accordance with the
cycles described above and lagging, and to understand their position in the global system, as well
as to understand the place of the city of Ufa in the system of global processes (Naisbitt, 1982)
(Fig.1).

Figure 1. Ufa in the system of cities

Global cities usually have great significance for large regions of the Earth and have a serious
political, economic or cultural impact on them. The spatial organization of global cities is
characterized by a pronounced influence of socio-cultural factors in the presence of all three
groups, this creates the necessary balance for the further sustainable development of the city.
Global cities are developing gradually, and due to a diversified economy world economic crises
are less painful for them than for the cities with a smaller range of diversification (Sassen, 1991).
An important component of the innovative city is the scientific base. Innovative cities, more
than all others, satisfy the needs of a post-industrial society, what attracts a huge number of
residents. Unlike global cities, innovative cities, as a rule, have an abrupt nature of development,
and are not always stable. An important element is a clearly expressed “growth factor”, which
determines a sharp economic growth and, as a consequence, a change in the sociocultural
background. Such a factor can be administrative and political transformation, such as in
Singapore, which brought about the phenomenon of the “Asian miracle.”
In the capital cities, the factor of the political center determines all their development. They
were less dependent on the development of the industry than other cities. Their economy is
initially diversified. In addition, such cities have a rich historical experience, which, undoubtedly,
is reflected on their spatial structure. This provides a milder continuity of their development.
Industrial cities are currently developing according to two scenarios: prosperous industrial
cities and cities in decline. Analysis of successfully developing industrial cities shows that they
diversify the industrial sector only partially, paying more attention to improving the quality of the
urban environment and the socio-cultural background. Most industrial cities of a new type have a
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sufficient historical basis and try to preserve and use it fully for the development of tourism and
services. Another part of the cities could not overcome the industrial crisis and move to a new
path of post-industrial development.
Analysis of Russian cities shows that most of them belong to a group of industrial cities. The
process of transition to a new stage occurs with some lag behind the world progress. In addition,
there is a discrepancy between social development and urban spatial structure. In some cities the
attempts to diversify the industrial sector are being made by administrative and economic
methods. Monotowns and small cities, whose economies were initially based on industry, today
are experiencing great difficulties.
An analysis of the set of factors that influenced the development of the city of Ufa in each of
the periods made it possible to reveal the dependence between its functional organization, status
and spatial organization. The change of the main factors led to a change in status and reflected on
the functional and planning structure of the city. The city is consistently experiencing a change of
status from a fortified city with defensive functions, degenerating into an administrative center
becoming a provincial city, then becomes an industrial city during the development of industry,
maintaining this status and, to date, a delay from the main global processes of 30-50 years. This
delay is typical for many Russian cities, which is due to inertial processes in the domestic urban
planning (Gutnov, 1985).
The whole development of the city of Ufa can be divided into several periods due to the
overcoming of a certain threshold by the city structure: functional, structural, physical and
technological. Each period is marked by structural changes. The radical nature of these changes
and a sharp spasmodic transformation of the structure are most closely connected with global
external causes of the state or global scale. Internal factors of growth determine sequential,
smoother and less noticeable changes. In addition, in support of the above-described theories, the
whole development of the city is cyclical. The cycle includes three phases: extensive
development, equilibrium and intensive development. The impulse to the transition to an
extensive development path is the global external factor. This is the period of morphogenesis, the
appearance of new structural elements beyond the existing boundaries of urban planning and the
transition to new territories. In the phase of equilibrium, stabilization and delineation of the
borders begins. In the period of intensive development, under the influence of internal factors,
active development of the territory within the new borders, accumulation of “energy”, and then
“fading” before a new surge take place (Baymuratova, 2005) (Fig.2).

Figure 2. Leading function

The analysis of the territorial development of the city of Ufa shows the nature of the change
in cycles and periods.
The first cycle. The appearance of city in 1754 is partly due to the political situation of that
time. In connection with the expansion of the borders of the Russian state to the east, as well as to
protect the territory and the population from the claims of the Siberian Khanate, an outpost was
needed on these lands. In addition to strategic reasons, the development of the city was facilitated
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by the favorable position at the intersection of four roads: Kazan, Siberian, Nogai and Osinsk.
Subsequently, these roads became streets and formed the basis of the radial-semicircular structure
of the city plan. Ufa is becoming an important link between Kazan and Siberia. From the time of
the city-fortress and until the beginning of the 19th century the city developed according to the
morphotype of the ancient Russian city. In the construction of fortifications, there are clear
patterns in the use of the relief. At the initial stage of development Ufa, like the vast majority of
cities in this period, in a compact relief situation had a compact plan with the location of the
initial core of the city at a high level. Structural changes more reflect the nature of the city’s
internal life and the consistent growth caused by a change in factors. The cycle includes two
periods of correspondingly extensive and intensive development. The boundary of the periods is
the change in the status of the city: administrative functions and trade have replaced the lost
defense functions. The city turned into a large market with strong economic ties, both with the
central regions of the country, and with its southeastern outskirts. He attracted to himself both the
internal resources of the region, as well as the external nonresident capital. Ufa was a
transshipment point for products supplied from various parts of Bashkiria, as well as for salt,
brought from the south and under Ufa overloaded to large river vessels.
The second cycle. Further development of the city is associated with profound
administrative, political and sociocultural changes in Russia. The disintegration of the feudal-serf
system of the economy and the growth of non-state land ownership, changes the economic
situation of cities. With the division of the lands of the Russian Empire into 50 provinces along
1015 uyezds in each province, the Ufa viceroyalty is renamed Orenburg Province. In 1802 Ufa
became an administrative center. This event served as an impetus for the beginning of design and
planning works. Established in the 18th century, the ideas of classicism are embodied in the Ufa
planning in the form of a new city plan. The area of the city increases exponentially, completely
changing the nature of the layout from the conditioned relief to the regular. The extensive nature
of development leads to a shift of the city center to a new territory, revealing a new composition
axis. Since the middle of the 19th century there is a process of stabilization, structural changes
have the nature of compaction and crushing. The approval of the capitalist mode of production in
the country accelerated the development of the economy. The opening of the steamship and, most
importantly, the railway movement, turned Ufa into a major transport hub in the Southern Urals,
contributed to the rapid development of the Ufa industry, as well as to the growth of trade
between Ufa and the regions of the Urals, Siberia, the Volga region, Central Asia, Central Russia
and the capitals. All this caused migration of people to Ufa which, in turn, affected the population
growth in this period, however, the development of the city was of a succession nature, therefore,
the planning structure of the city remained compact. The city mainly mastered the territory within
the borders.
The third cycle. After the October Revolution, up to the 30s, the city structure continued to
be formed by inertia. Taking the country’s course towards industrialization and moving to the
planned economy launched a new development cycle with subsequent changes in the structure of
the city. In 1933, under the guidance of the well-known architect M. Ya. Ginzburg, the scheme of
the district planning of the “Big Ufa” and the outline design of the Chernikov industrial area were
implemented. The city was divided into four main parts: Old Ufa, North, South-West and
Southern regions. In fact, this scheme was the first town-planning document covering large areas
and, most importantly, taking into account the location of the city in the settlement system. Work
on the district planning was reduced to the development of the “Scheme of Regionalization of
Ufa.” The transition from the scheme to a specific draft settlement project was carried out only
for the northern part of the Chernikov industrial district and the Old Ufa. 80 villages entered the
sphere of Big Ufa influence. The direct connection between Ufa and the Chernikovsky industrial
area was proposed to be implemented through suburban railway communication with
intermediate stations, as well as the introduction of a new mode of transport – a tram with access
to Shaksha. In the industrial zone of Chernikov area it was decided to build a highway connecting
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all production facilities and having exits to the main road. These highways have determined the
planning framework of the Chernikov industrial area. The planning network of the Chernikov
industrial region as a whole had a characteristic “secondary-linear” form.
Separate ideas on the planning and development of the Chernikov industrial region of 1933
were subsequently realized. However, the residential nucleus of this district in the 40s-50s was
built up on the basis of the principles of compactness, ensemble and development of the classical
heritage. During the five-year plans, the Chernikov industrial-residential district complex with a
population of 50,000 people included fifteen settlements of the Ufa rural district in the “Big Ufa”.
The construction of the central electric systems near the village Chernikovka predetermined the
area and direction of the location of the major enterprises of the city for the next decades. The
city went to the extensive development path, breaking once again the structural threshold.
The large territorial reserves that arose as a result of structural reorganization from a compact
city to an extended linear one, began to be built up at the time of the war, it could not be
envisaged and accounted for by the plans and projects developed earlier. With the outbreak of the
Great Patriotic War, more than 40 industrial enterprises were evacuated to Ufa. 104 thousand
evacuees arrived from the western regions of the country. The new general layouts of 1958 and
then 1971 took into account the existing areas, proceeded from the new town planning principles
and the practice of planning large centers. Rational use of urban areas was solved by increasing
the number of storeys in buildings. The main vector of development of the city was determined
from the north to the south along the center of the peninsula.
The fourth cycle. The city’s transition to a new development cycle predetermined the city’s
exit to the left-bank territories, a similar scenario was envisaged by the general plan adopted in
1995, which is indicated by the trend of development of the territories adjacent to the city.
Currently, the city is undergoing a new restructuring, with a new level of suburbanization. This
process completely fits into the system of global processes of post-industrial space (Fig. 3).

Figure 3. Stages of development and transformation of the planning structure

Conclusion
Analysis of Russian and foreign cities allowed to determine the cycles of their development
in the context of global processes, as well as to determine the place of Ufa in this system. Factors
that led to morphological changes in urban structures in different periods were identified. The
historical analysis of the dynamics of the territorial development of Ufa has shown that the
development of the planning structure, as well as in other cities, is cyclical. Each two periods
regularly replace each other, encompassing, including periods of extensive and intensive
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development. The completion of the previous and the beginning of the next period is
characterized by a state of equilibrium. The period of extensive development of the city is
characterized by the effects of morphogenesis, that is, there is a radical structural transformation
and exponential growth of the city’s area. During this period, the city acquires territorial reserves,
the development of which takes place at the next intensive stage of development. The end of the
period is characterized by the termination of the next level of the territory, the state of
equilibrium occurs, at which a new level and transition to a new stage take place. In the period of
intensive development, the city begins to build up the remaining undeveloped territories within
the borders, the density of development in the center increases and the city’s altitude rises. Again,
the state of equilibrium or “fading” occurs when the potential of the urban area is exhausted, and
the city is not able to develop more intensively. There is a glut of functions, problems of
transport, comfort of living. And under the current situation, the trend begins to move the city to a
new, extensive period of development, driven by external global factors.
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URBOECOLOGICAL ZONING
OF THE KRASNOYARSK CITY
Abstract. As an urban area, Krasnoyarsk is a multi-component system with environmental,
social, economic and architectural planning problems like other industrial centres. Analyzing
the principles of ecological zoning of the urban environment, the authors took into account
several aspects, the main of which was to consider a city as a system of social and functional
settlement. The paper highlights the main critical factors of development and proposes
easures to improve the quality and comfort of the living environment in the city on t he basis
of the regression model of panel data with deterministic effects.
Keywords: urbanized area, zoning, regression model.

Introduction
Krasnoyarsk is the administrative city of the Krasnoyarsk Territory and one of the largest
industrial centers of the Siberian Federal District. If earlier the growth of industry in cities gave
additional effect to development, now more often its negative moments come to the fore: city
transport collapse, water supply and other ecological problems. The attractiveness of an area is
related to its comfort, therefore along with balanced development of the territory, the interests of
its residents should become paramount. Recently in cities the development vector has shifted
from the economic to the social direction. The transition to a "green economy" implies reducing
an ecological burden, supporting economic growth, which requires thinking over the strategies of
cities planning and forecasting, adjusting its target functions and limitations, taking into account
recent wishes of the population. In the literature there are many approaches to assessing the
degree of urbanisation of city areas (Vershinin, 2002, Sheveleva, 2015, Khusnutdinova, 2015).
Krasnoyarsk is a multi-component system with environmental, social, economic and
architectural planning problems similar to industrial centres. In accordance with the concept of
sustainable development of urban areas town planning should be aimed at creating an optimal
environment.
There is no doubt that the largest cities are the biggest threats to the environment in terms of
ecological safety. When developing a city, it is necessary to take into account the problem of
preserving landscapes, as well as the existing anthropogenic load on residential, recreational and
industrial zones. The main pressure points of urban ecosystems throughout the period of their
existence were pollution, high population density, high crime rate, high morbidity, a greater
degree of risk in case of natural disasters. The development of society, unfortunately, did not help
to solve these problems, and some of them were even aggravated.
For a modern citizen, the comfort of living today is connected not only with the high
economic potential of the territory, but also its environmental performance and the quality of
architectural and planning design. In modern conditions of urban management and planning, it is
necessary to solve a multidimensional multicriteria problem with a complex system of restrictions
(a multivariate paths and various types of risks), which primarily should take into account the
interests of the population.
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Methodology
The following social, economic and environmental indicators were chosen to evaluate the
territory and to construct a regression model of panel data with deterministic effects:
economic indicators - industrial output, investments in fixed assets, fixed capital, financial
outcomes of enterprises, gross revenue, transport and infrastructure development;
social-demographic indicators - migration, level of services and trade development,
quality of education, health indicators;
environmental indicators - atmospheric air pollution rate, discharge and withdrawal of
water, the rate of waste, recreation areas, disturbed landscapes.
When analyzing the principles of ecological zoning of the urban environment, we took into
account several aspects, the main of which was the consideration of a city as a system of social
and functional settlement. Cluster analysis was carried out on these indicators. For calculation of
air pollution rate from mobile sources the standard GOST R 56162-2014 technology was used.
Data processing was carried out by the statistic analysis programs "Statistics Version 10" and "STATA".

Measurement and analysis
69 factors were used to create the model: 12 ecological ones, characterizing the impact on the
environment; 25 social ones (education, healthcare); 11 economic ones (investments, loaded
output); 21 infrastructure ones (architectural and planning). All figures were taken for the period
from 2007 to 2016. Correlation analysis identified the collinear and non-significant indicators,
which reduced the total number of data significantly. For Krasnoyarsk city, as well as for other
cities of the region, (link) analysis of end-to-end regression and the one with deterministic and
random effects showed a stable correlation of the permanent population on the indicators that
determine the quality of life. Thus, the end-to-end regression throughout the entire time period
without taking into account the panel data structure, which was made using a simple least squares
method, determines the "local budget costs" through the indicators: "total living area",
"population", "sports facilities", "education", "healthcare", "ecology factors", "year". The results
of equation coefficient and their value are shown in Table 1 and 2. Thus, we can say that the
regression model of the city confirmed social orientation focus in its development.
Table 1
The results of equation coefficient of multiple regression
Multiple Regression Results
Dependent: Local budget costs Multiple R = ,99939606 F = 236,3291
R?= ,99879249 df = 7,2
No. of cases: 10
adjusted R?= ,99456621 p = ,004220
Standard error of estimate:284834,82995
Intercept: 30391210672, Std.Error: 316027E4 t( 2) = 9,6167 p = ,0106
Year b*=-12,
environmental factors, b*=1,14 population b*=11,6
sports facilities b*=-,96 total living area b*=2,50 education b*=2,23
healthcare b*=1,26
(significant b* are highlighted in red)

Regression Summary for Dependent Variable: local budget costs, executed, thousand rubles
R= ,99939606 R?= ,99879249 Adjusted R?= ,99456621
F(7,2)=236,33 p<,00422 Std.Error of estimate: 2848E2
Since the year of the study is one of the significant indicators in the model, all indicators
were analyzed by year. To determine the stability of the city development, the following
indicators were analyzed:
Economic indicators: the shipped output of various industres, investment, revenue, trade
turnover.
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Social indicators: health, education, morbidity, availability of doctors, the number of
students, the number of pensioners.
Infrastructure indicators: street lighting, highways, dilapidated and emergency housing,
construction output, social, cultural and leisure facilities.
Ecological indicators: amount of air pollutants, water intake, discharge of polluted
waters, waste volume, parks, squares, protected areas.
Table 2
The significance of the regression coefficients
Std.Err.
of b*

b*

b

Intercept
Population
Year

3,039121E+10

Std.Err. of b
3,160266E+09

t(2)
9,61666

p-value
0,010641

11,5777

1,133620

8,865486E+02

8,680555E+01

10,21304

0,009451

-12,2128

1,267386

-1,558665E+07

1,617502E+06

-9,63624

0,010598

Ecology

1,1410

0,140606

4,136901E+04

5,098046E+03

8,11468

0,014849

Healthcare

1,2622

0,087824

4,619748E+00

3,214407E-01

14,37201

0,004806

-0,9643

0,183156

-2,610057E+04

4,957672E+03

-5,26468

0,034237

Education

2,2323

0,198407

1,912945E+00

1,700255E-01

11,25093

0,007808

Total living area

2,5012

0,403579

4,312049E+03

6,957542E+02

6,19766

0,025060

Sports facilities

In the calculations, all indicators are inverted into specific ones (per person, per km. of the
territory). The obtained figures were compared with the average ones, taking into account their
specific weight.
21

К=∑
1

Р𝐾𝑟
Р𝑅𝑢𝑠.

If the urban impact indicators (air pollution, waste generation, discharge of polluted waters,
the number of diseases per 1,000 people, the area of dilapidated and emergency housing)
exceeded the average figures for Russia, they were taken into account in the overall development
index with a "minus". The sustainable positive dynamics of Krasnoyarsk city development was
revealed (Fig. 1).
Stable development
15
10
5
0
2011

2012

2013

2014

2015

2016

Figure 1. Dynamics of the index of development of Krasnoyarsk with logarithmic trend

For evaluating temporal dynamics of changes in factors related to different spheres, average
figures were calculated for each of them and for all factors the values above the average were
considered to be positive and those below to be negative, except for ecological factors which
have negative effect on the environment and the population of the city(Fig.2).
The outcomes of the research characterize the city as a whole, but Krasnoyarsk is divided
into seven administrative districts which differ in many aspects. The greatest problem of the city
in recent decades is air pollution, which leads to an increase in days with adverse weather
conditions. Temperature stratification, reduction of wind mixing due to high-rise buildings is a
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common problem of urban areas. Research of employees of the Institute of Thermophysics of
Russian Academy of Science, Delft University and Novosibirsk University proved that severe
environmental conditions (accumulation of harmful impurities in the atmosphere of Krasnoyarsk)
are due to the influence of the Krasnoyarsk hydroelectric power station (resulting in non-freezing
river and a significant temperature difference). At the same time, the time interval of adverse
weather conditions (so called "Black sky mode") takes from 50% to 67% of the total time
(Hanjalić, Hrebtov, 2016,2017).
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Figure 2. The dynamics of the indicators

The air pollutants in the atmosphere of the city consists of two almost comparable
components: air pollution from stationary and mobile sources. Flow traffic at main highways of
the city was analyzed during the week in the morning, afternoon and evening to calculate the
volume of air pollution from mobile sources. The air pollution was calculated according to state
standard GOST R 56162-2014 and visualized on the city map. It can be seen that Zentralniy and
Zneleznodorozhniy districts of Krasnoyarsk are the most polluted areas. (Fig.3).

Figure 3. Air pollution from mobile sources

A cluster analysis was carried out to assess the development of the city in a long-term series
of observations taking into account an urban zoning. Due to the fact that the indicators differ
significantly, the data were normalized (Fig.4). Clustering by the "Euclidean distances" method
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allowed to allocate three stable clusters for the whole observation period, the significance of the
outcomes is visualized in the table.
Table 3
The significance of the cluster analysis outcomes
F
5,88529
70,33025
6,84311
5,43750
70,33019
70,33031
70,33038

Area, sq. km.
Population, thous.
Green area/total area
Industrial area/total area
Waste, t/person
Pollution, t / km2
Recreation zone/total area

signif.,p
0,046498
0,000765
0,017158
0,047324
0,000765
0,000765
0,000765

In the first cluster there is the Sovietsky District, one of the largest, rapidly developing, with
high economic potential. The second cluster includes 2 districts – Sverdlovsky and Oktyabrsky,
as they have the largest ecological capacity in their development. In the third cluster there are
Railway, Kirovsky, Leninsky and Central Districts, because they are similar on the economic
and ecological indicators.
3,0
2,5
2,0
1,5
1,0
0,5
0,0
-0,5
-1,0

investments, r / p

emissions, t

territory of factories/total sq.

sq.recreation areas/total sq.

population

square

-2,0

waste, t

-1,5

cluster 1
cluster 2
cluster 3

Figure 4. Splitting the districts into clusters

Analyzing the outcomes, all districts of the city can be compared by their suitability for
comfortable living and further development.
The charts show that the Octyabrskiy and Sverdlovskiy districts are the most favorable for
comfortable living. This is obvious due to major recreational areas located there: Natural Park
“Roev Ruchey”, nature reserve “Stolby” and Fun park “Bobroviy log” located in Sverdlovskiy
district, and a birch forest area, Arboretum, Winter sport complexes “Sopka” and “Vetluzhanka”
in Oktyabrskiy district. Unfreezing Yenisey river, high-rise buildings, district coal boilers, large
industrial enterprises are considered as unfavorable conditions for all the parts of the city.
Lay of land is one of the main natural factors that determine the nature of landscape as a spatial
factor. There is always a resource for improving ecological and hygienic factors of urban territories in
its structure. The scheme of generalization of urban topography is primary while selecting appropriate
structure of city landscape gardening, creating its "landscape-ecological frame" from point of view of
hygienic and compositional-aesthetic terms. The lay of land determines the planning structure of a
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city, direction of its space, sanitary and hygienic condition of various urban areas, possibility of their
self-cleaning. The Decision of the Krasnoyarsk city Council of deputies (The decision of the
Krasnoyarsk city Council of deputies, 2016), provides the priority direction of city development to the
North-West with the creation of a number of recreational and public zones. By 2033 it is planned to
reduce industrial areas by 25% and increase the volume of housing by 25%, and to increase the green
area by 80%. Free access to Yenisey on the right bank and on the left bank of the river should be
provided. At the same time, it is planned to move industrial facilities from coastal areas and
constructing leisure and sports complexes in their place.
Conclusion
Geographically, the administrative rating of urban areas showed their inhomogeneous
development, which must be taken into account when carrying out modern architectural and
planning activities aimed at the development of the city. Today city forests located mainly in
Sverdlovskiy and Oktyabrskiy districts make 80% (app. 8139 hectares) of the green plantings of
Krasnoyarsk. To improve the quality of urban areas it is necessary to allocate large areas for
landscaping, to increase the number of city boulevards, squares and parks.
While carrying out architectural planning, especially high-rise construction, it is necessary to
take into account the terrain of the city and the peculiarities of the air masses fluxes in the lower
layers of the atmosphere, since the current volume of pollutants exceeds the natural potential of
the environment and the level of ecological problem in the city is characterized as very high. The
development of architectural planning should be based on the effective use of urban areas for
both industries and housing, their functional zoning, a high level of comfort of living in urban
areas. In connection with the increase of polluting atmospheric air by mobile sources it is
necessary to revise traffic lines and improve the quality of roads, to consider a zone of intensive
pollution when planning streets.
As town-planning decisions have high constructability and complexity, considering the
offered model it is possible to carry out productive actions promoting environmental protection to
improve an ecological component of living standards of citizens in the city of Krasnoyarsk.
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CAMPUS AND CITY: THE ROLE OF PILOTIS
AS A SOCIAL INTEGRATOR AT THE CATHOLIC
UNIVERSITY OF PERNAMBUCO, RECIFE, BRAZIL
Abstract: This study aims to investigate space configuration factors that promote patterns
of pedestrian movement and social interactions in the campus of the Catholic University
of Pernambuco, located in Recife, in the Brazilian State of Pernambuco. The campus consists
of four large urban blocks and a number of modern buildings with pilotis, which configuration
facilitates not only pedestrian movement through the urban blocks, but also various other
types of activity. The methodology is based on the Social Logic of Space Theory, better known
as Space Syntax. The study is structured in three parts: (1) The urban campus, which presents
an overview of the evolution of universities and relations between campus and city; (2) Paths
of the urban campus, which presents a spatial analysis on two scales (global and local); and
(3) The role of pilotis as a social integrator, which discusses the socio-spatial role of pilotis.
Space Syntax techniques (axial maps of global and local integration) was used to shed light on
the nature of pedestrian movement and its social performance. The pilotis were found to play
a fundamental role in integrating the city and the campus and are responsible for attracting
urban rather than educationalactivities.
Keywords: public space, urban campus, space syntax, urban morphology.

Introduction
Founded in the 1950s, the campus of the Catholic University of Pernambuco (UNICAP) is
located in the city center of Recife, a city in the Brazilian State of Pernambuco. The campus acts
as an attractor of people, especially during working days. The intense flow includes students,
members of the staff and, particularly, vendors, who provide support services such as
photocopying, restaurants and stationery in the surrounding area. The campus, thus, serves to
promote commerce and services.
The area in which the urban campus is located is well served by public transport (especially
buses) as well as historic buildings dating back to the first centuries of the settlement of the city.
However, its drawbacks include issues related to urban walkability, mainly because it is difficult
to take enjoyable, safe, comfortable and interesting walks, which according toJ.Speck are
essential factors in a walkablecity (Speck, 2016).
In this context, it has been argued that the presence of the campus necessarily contributes to
the promotion of good patterns of walkability, in particular because of its functional and
morphological attributes. It is an open and permeable campus, providing pedestrian short cuts in
this part of the city. In fact, the campus helps to provide a more walkable urban fabric
byintegrating the local street network through an open ground floor, thereby helping to foster
urban life and various types of social and commercialinteraction.
As a way of helping to establish a more walkable urban fabric, this article, thus, investigates
space configuration factors that restrict or promote patterns of pedestrian movement through the
local urban fabric. Methods for observing pedestrian movement and techniques for describing
space were applied to understand the relationship between spatial configuration and patterns of
movement. The methodology is based on the Social Logic of Space Theory (Hillier et al, 1984),
© Canuto R., Nóbrega M.L.C., Sena A., 2019
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so-called Space Syntax. This theory presupposes that “a primary property of the form of the
urban grid is to privilege certain spaces over others for through movement”, which Hillier et al
(1993, p.9) call “natural movement”. According to B. Hillier, “retail land uses are then located to
take advantage of the opportunities offered by the passing trade and may well act as multipliers
on the basic pattern of 'natural movement' generated by the grid configuration” (Hillier, 1993:16).
Urban grids are thus structured to create a kind of probabilistic field of interpersonal encounters –
a "virtual community" that potentially exists, even though it has not actually been realized
(Hillier, 1989:29).
Space Syntax thus enables us to understand the spatial configuration of the campus, as well
as patterns of natural movement through its space. The article is structured in three parts: (1) The
urban campus, which presents an overview of the evolution of universities and the emergence of
the urban campus; (2) Paths of the urban campus, which presents spatial analyses of the
campus of the Catholic University of Pernambuco; and (3) The role of pilotisas an integrator of
space, which discusses pilotisas integrators of social and commercial practices.
Urban campus. From college to urban campus and the types of university spaces in
Brazil
Etymologically, the word university comes from the Latin universitas, which refers to the
association of students. Over the centuries, this expression came to refer to both students and
teachers. According to Kohlsdorf, “the earliest document in which the word appears with the
same meaning is the StudiumGeneralesigned by Pope Innocent III, in 1208, in Paris. Later, the
word university became commonly used to refer to educational institutions for higher education
in the highest sphere” (Rodriguez, 2007:8).
According to (Rodriguez, 2007), the first universities emerged in the 12th century and,
undoubtedly, Bologna (1158) and Oxford (1167) were the pioneers. Between the 13th and 14th
centuries, twenty-nine European universities were founded: Paris (1200), Valencia (1208),
Cambridge (1209), Salamanca (1219), Toulouse (1229), Lisbon (1288), Coimbra (1308), Rome
(1303) and Cologne (1389). Most of these universities merged into the urban fabric of their cities.
In this period, one of the most predominant archetypal forms of university spaces was college, a
court building composed of a cloister and a church built into the urban fabric. In the 19th century,
in the context of the Industrial Revolution and the development of science, the college archetype
was rejected in favour of isolated palatial buildings, which were better able to accommodate the
various sciences. This new structure is better known as a campus. The University of Virginia, in
the United States of America, designed by Thomas Jefferson, is considered a pioneer of this new
model of spatial organization of university institutions (Rodriguez, 2007: 8). In the twentieth
century, with the emergence of Modern Architecture, a new type of university space (the modern
campus) emerged. It is clearly inspired by Garden Cities and basically characterized by enclaves
of modern buildings (under pilotis) dispersed into large open green areas set apart from the city.
Infact, the modern campus was strongly influenced by the principles of modern urbanism
advocated in the Charter of Athens (1933) and gained particular ground in South American cities.
All three models of university spaces (college, campus and modern campus) are frequently
identified in the literature. For instance, Canella (1968) also recognized three main types of
organization according to the countries where it emerged: “(1) English universities, built under
the quadrangular pattern which expands itself and influences the life of academic community; (2)
American universities, that established the concept of an anti-urban campus with a self-sufficient
structure, a clear definition of public and private spaces, and a sectorization of activities in
specialized areas; (3) Latin American universities, which constructed the university space within
the scope of a socially segregated system and a mentality of isolation of the university population,
by locating their activities in areas of expansion of the city” (cit. Rodriguez, 2007).
In Brazil, the first institution dedicated to higher education was the Royal Military Academy,
founded in 1810 by D. João VI. Thereafter, various higher education institutions were established
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in existing buildings located in central areas, along important roads and public spaces of the city.
As H. Segawa notes, Brazilian universities were born "from the aggregation of isolated units,
each with functions usually adapted within buildings that were not properly designed to host
higher educational institutions”. However, between 1910 and 1930, Brazilian higher education
experienced successful reforms, which significantly contributed to the foundation, in the 1920s,
of the first university, the University of Rio de Janeiro, the campus of which was designed basing
on modernist principles. According to H. Segawa, “with the foundation of the University of Rio
de Janeiro other Brazilian universities emerged, such as the universities of Minas Gerais (1927),
São Paulo (1934), Pernambuco, Bahia (1940s), Rio Grande do Sul, Paraná, Pará and Paraíba
(1950s)”. Likewise, “private universities of religious origin also emerged in various Brazilian
capitals between 1940 and 1950” (Segawa, 2002: 174 – 175).
In fact, the spatial configuration of most Brazilian universities was heavily influenced by the
principles of the Garden City, especially those designed and built between 1940 and 1960.
According to Macêdo the modern campus in Brazil is fundamentally based on three types of
organization: “(1) the nuclear type, inspired by the Garden City scheme, such as Lúcio Costa’s
proposal for the University of Brasília (UNB); (2) the grid type, in which a cartesian network is a
fundamental reference for the territorial organization of the campus as a whole, as is the case with
the University of Amazonas; and (3) the linear type based on the linear city model, which
provides a central axis for circulation and support infrastructure, as proposed for the Federal
University of Rondônia: (cit. Rodriguez, 2007: 11 – 12).
The Catholic University of Pernambuco as an urban campus
The Catholic University of Pernambuco is a private university, with the campus established
in Recife in the 1950s, as the result of the policy of creating colleges and universities introduced
by the Catholic Church between 1940 and 1950. Initially, the university campus occupied
buildings belonging to the Nóbrega Lyceum and, then, urban blocks in the surrounding area. In
the 1960s, UNICAP received the Lyceum of Arts and Crafts and the Archdiocesan College,
which guided the direction of its expansion. Over the 1960s, 1970s and 1980s, the university
structure was constantly expanding and a number of improvements were introduced, such as the
construction of a central library, parking lot, sports facilities and restoration of colonial building –
a cultural center known as Casarão Rosado. (Cabral, 2013). Like the first European campuses,
UNICAP was, thus, integrated into the urban fabric of the citycenter. For this reason,
itadoptedtheslogan"OurCampusistheCity"(Cabral,2013).
The campus now occupies an area which corresponds to precisely 94,498m2 and houses a
number of different types of buildings, which coexist within its urban structure. These include
modern pavilions with pilotis, colonial buildings and churches.
The campus has in fact grown according to its functional demands, by occupying preexisting building or by adding new facilities to support academic, administrative and
infrastructure needs. This has resulted in a complex structure that occupies four large urban
blocks, composed of buildings, patios, gardens, parking lots, leisure spaces and passages and
pathways. These pathways connect different spaces of the campus and establish shortcuts through
the urban fabric. There is also an interior structure of formal and informal routes, which prioritize
access to numerous faculties and academic centers through internal patios and gardens, rather
than streets and other public spaces, as can be seen by comparing Nolli maps (Fig.1, 2 and3).
These observations and three models of the university (linear, mesh and nuclear) as defined
by Macêdo (cit. Rodriguez, 2007: 11 – 12) thus suggest that the campus of the Catholic
University of Pernambuco belongs to the fourth type of campus, a mixed type (or an urban
campus) – much more closely integrated into the urban fabric. The mixed type includes some of
the qualities of mesh type (because it takes advantage of the urban fabric to locate its spaces) and
some attributes of linear type (because it takes advantage of the axes available for location of its
buildings). It can also be said that the urban campus plays a fundamental role as an articulator of
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the urban fabric and as a facilitator of pedestrian movement through the urban fabric. As a further
way of shedding the light on the patterns of pedestrian movement, the present study sought to
develop a configurational analysis of the campus pathways divided into two parts: (a) configured
paths, which presents syntactic analysis of the spatial configuration based on Nolli maps of the
campus in 1970 (corresponding to the period of expansion of the university) and 2017 (its current
state); and (b) created paths, which provides an analysis of predominant pedestrians flows,
captured by localobservations.

Figures 1, 2 and 3. Nolli maps of the urban university blocks (1970 and 2017)
and satellite image (1970)

Paths inthe urban campus. Configured paths: spatial analysis of the campus (at global
and local levels)
At the global level, the UNICAP campus is located in Recife city center, on which public
transportation in the city converges. This area is characterized by a large number of bus routes
and itineraries for the Metropolitan Region of Recife Public Transport Service users. According
to the PelópidasSilveira City Institute, in 2011, nearly 75% of the total number of bus routes
inRecife directly accessed the city center. This produces a predominantly radial-concentric
system, with a low density of bus routes on the periphery and a high density in the citycenter.
In view of this, a large flow of people also converges in the city center. The area is constantly
full of people and is famous for this, particularly on working days (Monday to Saturday). People
come from different parts of the city (districts and metropolitan region) for many purposes:
working, studying, shopping or, simply, entertainment. The flow of pedestrians is intensive,
especially along public transport corridors, such as Conde da Boa Vista, Norte and Cruz
CabugáAvenues.
From a syntactic point of view, these corridors are the major integration routes and comprise
the integration core that contains 10% of the most integrated axial lines of the system (including
the districts of Recife, Santo Antônio and São José). This core is located roughly between Conde
da Boa Vista Avenue (whose integration value is 1.90934) and Miguel Arraes de Alencar North
Avenue (1.77901), where the mesh demonstrates a high degree of axiality. These routes are also
the main axes of articulation between the continental and insular portions of the city. The core
also contains Cruz Cabugá Avenue (1.74655); RuaGervásioPires (1,78789); Rua da Aurora
(1.88085); Rua Dr. José Mariano (1,75862); Rua da Imperatriz (1,69333); RuaPrincesa Isabel
(1,62804); Rua da Fundição (1, 66476); RuaJoão Lira (1,72567); Rua do Hospício (1,75161); and
MárioMelo Avenue (1,71983).
The Catholic University of Pernambuco is a part of the integrated core of the city center and
plays an important role in articulating the city’s urban fabric. This articulation can be seen from
the global integration map. (Fig. 4 and Fig. 5). The integration level of the city center varies from
a maximum of 1.9093 to a minimum of 0.6158, with a mean of 1.26025.
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Figures 4 and 5. Axial map and all-lines axial global integration map

Onthe local level, the Catholic University of Pernambuco plays an important role in
facilitating pedestrian movement through the urban fabric. Patios, squares and a wide range of
empty spaces between buildings, as well as spaces generated by the pilotisof many modernist
buildings in the urban blocks, promote internal pedestrian movement by students, university
employees and passers-by.
In order to identify patterns of pedestrian movement defined by the spatial configuration of
the campus, three all-lines axial maps were created using DepthmapX (Fig. 6, 7 and 8). The maps
correspond to the morphological features of the campus in 1950, 1970 and 2017. The first map
(1950) presents a configuration heavily dependent on the streets as agents for facilitating the
accessibility of various university faculties and departments.

Figures 6, 7 and 8. All-lines axial maps of the Campus in 1950, 1970 and 2017

In this configuration, the streets are protagonists, especially those with a high level of
integration: Rua do Príncipe, RuaAfonso Pena and Rua do Lazer (the streets marked red in the
map). The second map (1970) shows a significant change. Open gates located at various points in
the urban block allow pedestrians to cross it. Consequently, the role of streets declines in favour
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of internal paths (which become more integrated and red on the map). In this scheme, spaces
defined by the pilotisof various buildings facilitate the access to a larger number of internal
spaces, which become much more integrated (or red in the map), while the levels of integration of
the street diminish significantly (blue spaces in the map). The third map (2017) illustrates the
current configuration, which consolidates a system highly dependent on the internal structure as
the main agent for promoting access to the various spaces of the campus. In this scheme, the
integration axis (red spaces) traverses two blocks and interconnectsthem.
It is therefore clear that pilotishave promoted accessibility through the internal structure of
the campus rather than direct access from the street. To confirm this hypothesis, observations
have been made in loco by capturing and registering the movement and flow of people. The
purpose of this is to identify the paths created—informal paths spontaneously created by
pedestrians on the campus—and, then, to evaluate extent of the spatial analyses.
Created paths – observation of socio-spatial patterns
a) Observation and registration of pedestrian movement androutes: Eighteen strategic
points have been selected for observation and registration of routes. These points correspond to
the places that people use to walk through the campus. Most of them correspond to building
entrances or gates located at the edges of the existing urban blocks. An observation area
corresponding to the immediate surroundings of the UNICAP has then been drawn up. Eighteen
students have positioned themselves at the specific points on working days and followed four
people. People have randomly been chosen to be followed, regardless of whether they are
entering or leaving the campus. Their trajectories have been registered on the map as a way of
visualizing the chosen routes. (Fig. 9 and 10). The data has been recorded at 3:00 p.m. (a period
of moderate movement time) and at 6:00 p.m. (a period of intense movement) precisely. These
observations revealed that, on the UNICAP campus, during periods of both moderate and intense
movement, a significant number of people opt for internal routes to the detriment of the
peripheral ones, with the exception of a few passers-by who appeared unaware of the existence of
internal routes. These internal routes suggest a connection between Conde da Boa Vista and
Visconde de Suassuna Avenues, crossing the campus.
b) Observation of pedestrianflows: The observation of pedestrian flow has been based on
people counts. At the same periods of time, precisely 3:00 p.m. and 6:00 p.m., for five working
days, students and volunteers have been positioned on 18 strategic points (gates) to spend five
minutes counting the number of passers-by who are crossing these gates. These data have then
been converted into tables, charts and maps, which have revealed a huge flow of people at Rua do
Lazer, approximately 40 per minute at 3:00 p.m. and roughly 75 per minute at 6:00 p.m. In fact,
these figures reflect the intersection between peripheral and internal flows on Rua do Lazer. It is
noteworthy that, at 6:00 p.m., the gates with the largest flow of people corroborate the internal
logic of pedestrian movement. This is evidenced by the heavy flow circuit (more than 100 people
per minute) running from Rua da Soledade (171and 137), crossing Rua do Príncipe (152) and
Rua do Lazer (377), and Rua Almeida Cunha (110). (Fig. 11 and 12).
The heavy cross-flow found on Rua do Lazer and Rua Almeida Cunha attests to the high level of
integration of internal routes. This could, however, be improved further by strengthening the axiality
of these routes by the way of interventions such as removal of barriers. The existing barriers (such as
fences, walls, gates, parking lots and other types of obstacles) do not only restrict natural movement
but also slow it down, since people have to walk greater distances to reach their destination. Removal
of these obstacles could, thus, increase walkability and improve the city.
The role of pilotisas a space integrator
On the UNICAP campus, the pilotisprovide a space that not only facilitates pedestrian
movement through the blocks, but also integrates spaces for social, academic and commercial
activities. Students, teachers and members of the staff are protagonists of the pilotis.
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People are often seen talking, studying, shopping, eating or attending events such as
exhibitions, concerts, conferences and bazaars. In fact, commercial activities have gradually been
incorporated into the UNICAP campus, many of which are established near the pilotis. In recent
years, they have made the university slogan "Our Campus is the City" a reality.

Figures 9 and 10. Maps of pedestrian movement at 3 p.m. and at 6 p.m.
Figures 11 and 12. Maps of flow of people at 3:00 p.m. and at 6 p.m.

The presence of commercial activities shows that the functions of the city and the campus
merge completely in this space, making the campus much more economically dynamic and
integrated. The pilotismake social and commercial practices (meeting and exchanging) possible.
According to H. Vargas“for the establishment of commercial exchanges, meeting is necessary.
And commercial exchange will not only be of goods, but also ideas, words, experiences and
sensations. And this exchange… cannot be established without a physical space ...[...]...the need
of meeting for the materialization of exchange will lead commercial activity to look for places
that are more conducive to this encounter, which coincide with the crossing of flows of people or
with places where other social activities occur for various purposes: religion, politics,
entertainment and culture” (Vargas, 2001).
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Things are no different at UNICAP. Commercial exchange commonly occurs along the
routes promoted by the pilotisor near them, as can be seen from the emergence of various retail
outlets in these spaces, including bookstores, boutiques and a stationer’s, as well as various types
of services (restaurants, kiosks and photocopying services) (Fig. 14, 15, 16, 17 and 18). The
syntactic attributes of space, thus, help to establish commercial exchange and value is assigned
according to the logic of the flow of people and goods. Hence, the appropriateness of space is
also relevant to this process. In fact, it is a necessary precondition for it.

Figure 13. Aerial view of the campus and pathways

Figures 14, 15, 16, 17 and 18. Several types of commercial activity in the campus.
Photos: Maria de Lourdes da Cunha Nóbrega, Bárbara Campos and Marcos Vinícius
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Conclusions
Spatial analysis and observation of the social use of space has identified different patterns of
pedestrian movement within the campus and its relations with commercial uses. These patterns
demonstrate that various kinds of access through the existing gates promote the use of internal
pathways, which is a positive factor for the fluidity of pedestrian movement and the articulation
of the street network. This integrates the campus and city and could be improved further.
These findings may contribute to the future development of urban design guidelines for the
university space and its surroundings. One possible guideline is consolidation of more pedestrian
pathways within the urban blocks and one probable alternative is to expand routes through the
adjacent urban blocks, in order to establish more alternatives of movement between the campus
and public transportation corridors, such as Conde da Boa Vista Avenue. This will have a
positive impact in terms of the local urban spaceintegration, as many students and members of the
staff arrive via these corridors.
Based on the hypothesis that opening certain barriers can improve local walkability, the
routes have been simulated by removing existing barriers to the movement of people. Three
possible infiltrations of pedestrian pathways were proposed in the urban block of the Nóbrega
Lyceum. These aim to consolidate the pedestrian connections between Conde da Boa Vista
Avenue and UNICAP by internal routes. The results have indicated a slight improvement in
levels of local integration in all threesimulations.
It can be concluded that more alternative internal routes can be created to promote smoother
pedestrian flow through the urban space. This strategy would integrate blocks, where existing
walls, fences and other obstacles limit the movement of people. The infiltration through the
blocks will not only make the circuits more efficient, but also increase urban vitality and boost
local economy.
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THE RESEARCH ON TRANSFORMATION
OF THE CITY-LANDSCAPE BOUNDARY
AND ADJACENT URBAN FABRIC IN HUBIN AREA
Abstract: The article studies the transformation of the boundary type and adjacent urban
fabric in Hubin (lakeside) area of Hangzhou in the period from 1912 to 2018. Since the
ancient times, Hubin area has connected Hangzhou ancient city with the world heritage site
West Lake. As a special boundary between the nature and city since the ancient times, Hubin
area is also the most prosperous area in Hangzhou. The reconstructions based on different
needs of the time have influenced changes of the city-nature boundary. Relevant social factors
have significantly influenced this boundary area in many respects including its openness,
accessibility, density and enclosure degree of adjacent city and so on. As the bond of urban
area and landscape, Hubin area also changes with the boundary and fabric. The research on
evolution of Hubin area has demonstrated advantages and disadvantages in the evolution
process of open and closed, public and private, large-scale and medium and small-scale
buildings in city-landscape boundary and adjacent blocks. It has provided basic guides for
urban development in the future and also offered reference for the city-landscape boundary of
other cities in China.
Keywords: transformation, city-landscape boundary, urban fabric, social factors, openness,
accessibility.

Long-term closure of the city-landscape boundaries in history
The West Lake has been the main water source in Hangzhou for a long time in history. With
the development of economy and society, it has changed from a production-based lake to a
scenery-based lake. However, China’s classical cities have always served as “containers” with
clear physical boundaries. The West Lake and the city are bound by walls. Historically, the West
Lake act as the gardens occupied by the privileged classes. In the Qing dynasty, the rulers even
set up military camps in Hubin area between the West Lake and the city. Hubin area at that time
was surrounded by two walls, so the military camp in it was like a large castle that split the
connection between the city blocks and the West Lake. Visitors to the West Lake needed to
bypass the Qiantangmen and Yongjinmen in the distance to enter the West Lake. The West Lake
and the city blocks were separated from each other (Fig.1).
Gradual opening of the city-landscape boundaries
In 1912, Hangzhou ended the rule of the Qing Regime and began to demolish the city walls.
Hubin area of the West Lake was gradually transformed into a public park open for the citizens.
The military camps under the Qing Regime in Hubin area were dismantled. Parks, roads, private
houses and shops were built, and a series of city parks were set up along the narrow strip of the
West Lake. This was the first time that Hangzhou had opened the boundaries between its
neighbors and the West Lake since it was founded.
The city’s container was broken then, where naturally all kinds of elements of urban life
flocked to. Hubin area transformed from the edge of the city into the city’s commercial center
area where restaurants and hotels were everywhere. At that time, Hubin area was called “new
market”. Since the Republic of China, a large number of lanes have been built in Hubin area.
© Lin Zhehan, 2019
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Under the open boundary, the buildings along Hubin and rich road network realized the
accessibility of the traffic in Hubin area. At that time Hubin area of the city was narrow and
close, like a capillary system between the city and the West Lake. Only going west, people can
reach the West Lake from various areas of the city. The building groups near the West Lake
connected the city and the landscape in the form of arcade, open to the city’s various interfaces.
Citizens from the east side of the city can enter Hubin area through horizontal road, and carry out
business and leisure activities. At this time, the West Lake and the city are intertwined.
Later, this border area has also been constantly occupied by relevant units. After founding of
the People’s Republic of China, a large number of state-owned units have adopted hydrophily of
Hubin area and constructed many buildings not open to the outside world. By 1983, the units of
six parks and old buildings for the residents in Hubin area had been demolished. Then in 2002, in
order to achieve the government’s policy of “returning the lake to people”, six parks in Hubin
area removed the city wall so that the landscape of the West Lake was incorporated into the city
again. The whole West Lake became a circular large-scale open park, and Hubin area was a
junction area of the West Lake city’s landscape and the city.
Passive closure of publicity
After demolishing of the park walls in Hubin area, the development mode of commercial
buildings in the city began to change. Since the 1990s, traditional block-type business has
gradually faded, being replaced by large “square box” commercial system.

Figure 1. Urban fabric of Hubin Area

In the early urban planning of Hangzhou in the 21st century, the scale of block buildings
gradually increased and small branches were gradually closed, replaced by large commercial
facilities covering more than one block. This state affected Hubin area as well. For the originally
friendly Hubin Road, due to the underground lane, the whole road completely turned into a
walking lane, and formed a clear strip square. At the same time, a large hotel complex was under
construction, with huge volume between the city and the West Lake. Then, the land along Hubin
gradually developed into shopping malls.
Among them, for Hubin International Brands Street designed by Jerde Partnership (Fig.1),
the architects initially expected to continue the style of Hubin area, to create a block-type
business district, which was also one of the earliest modern block-type complexes in China.
However, developers wanted to build the plot in the form of a high-end mall. The block-type
business as well as brick paving could not provide consumers who wanted to buy luxury goods
with high-end consumer experience. Therefore, the space between block-type several small
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buildings were covered with a transparent roof, forming the enclosed place. Commercial
positioning was naturally no longer as friendly as before, and the buildings in Hubin area not only
expanded in the scale but also developed to be high-end, making people no longer enter the West
Lake from the city in the form of multiple parallel lines. The relationship between the originally
open boundaries and the city was destroyed then.
That the subway station of Hubin Station was opened in 2012 also brought lots of traffic problems.
The surrounding rich road network has almost disappeared in the previous transformation. Waking out
from the subway exit, tourists can only reach the lakeside of the West Lake through one of the main roads
– Pinghai Road – on both sides of the street are large-scale shopping malls. On major holidays, it may
easily cause safety problems. During the music fountain in the evening, rails are even needed at Pinghai
Road to ensure safety of the area. After the G20, with increasing number of tourists, limited access cannot
bear the burden of too many people, so the rails became permanent. The West Lake boundary, which was
originally opened, had to be closed again at this time, and the originally gained publicity further lost.

Restoration of publicity
At this time, the government has gradually realized the impacts of current large-scale blocks
on the organization of traffic and people in Hubin area. The buildings in Hubin area are needed to
be reorganized to become open to the public. Mall in 77, originally Area A and C were separated
from each other and the porch bridge was established between the second and the third floor, to
increase the connection between closed volumes. Besides, the entrances and exits were added to
the subway station, hoping to guide the people at Longxiangqiao Station to the surrounding
blocks.
In addition, the format of the mall itself has also began to adjust. The previous luxury stores
have been closed and replaced by the business more affectionate to people, such as theme
bookstores and coffee shops. As a result, the volume in Area A originally covered with the glass
dome will remove the roof, so that the entire mall will turn into open block again. Visitors from
Longxiangqiao can reach the lakeside of the West Lake through a new block types. In this
adjustment, the entrance mode of the West Lake restores the block type.
Although it is difficult to adjust some large-scale buildings in the near future, the Xinyuan
Plot that will be updated by the city in Hubin area as well as the lanes and alleys such as Quanye
Li that will be transformed according to the existing pattern, make the building in Hubin area
connected to the lakeside of the West Lake like capillaries, so that it really becomes the lakeside
large open commercial and leisure area.
Changes of the city-landscape boundary and adjacent urban fabric
Reviewing the development history of the boundary between the West Lake and Hubin area,
it can be seen that the boundary has gone through the process of closure-opening-passive closurere-opening. The process from closure to opening has been accompanied by change and
adjustment of the urban fabric near the West Lake (Fig.2).

Figure 2. Urban fabric of Hubin Area
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The reason for the process from closure to opening was the city’s need for landscape daily.
Open boundaries and the surrounding block business can support each other. The reason for the
process from opening to passive closure is that with the construction of large-volume complexes,
the architectural scale of Hubin area expanded and the secondary roads of the blocks have
disappeared so that organization of people has become more passive. Then the government had to
passively close the boundary of the West Lake. After the managers realized this problem, they
gradually carried out adjustment and restored the scale of urban fabric, making Hubin become an
area like capillaries again. With denser and more detailed
urban fabric, the city and landscape have been tied together.

Conclusion
Opening of the city-landscape boundary in Hubin and change of its surrounding urban fabric
are accompanied by the progress and development of commercial forms at the social level as well
as the urban managers’ re-understanding of the relationship between architectural texture and
boundaries. Similar urban and landscape boundaries are common in China. In Shanghai, the
North Bund is in the second state, losing vitality under the too large scale of riverside city texture.
Therefore, in the plot at the junction of the city-landscape, we should consider the influence of
urban fabric on publicity of the boundary, so as to achieve more appropriate relationship between
urban and landscape.
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THE EVOLUTION OF CHINESE DANWEI SYSTEM
AND ITS INFLUENCE ON PLOT DEVELOPMENT:
THE CASE OF NANJING
Abstract. Social and economic policy has a profound influence on urban form development,
besides urban planning, urban coding and site indicate. With different backgrounds of social
and economic policies, the managements of urban development are discrepant, thus the
outcomes of urban form are diverse. In New China after 1949, the state chose the Danwei
System as a social organization form, and at the same time, the land utilization planning
system was chosen as the land management policy. This made China’s urban construction
management and urban form development proceeded on a unique road: instead of plot
development, danwei actually acted as the carrier of urban development. Taking Workers’
Cultural Palace as a typical case, located in central district of Nanjing City, this paper
illustrated its nine stages of plot development from 1946 till 2017. The transformation
processes have revealed the intimacy with relevant social and economic managements in
China. The detailed analysis has interpreted unique relationship between the danwei
development and national guideline, national economic planning, land disposition system and
urban planning. Through a profound and overall investigation, specific way of social
influence on plot development in Nanjing can be proved. At the same time, this paper presents
meaning transformation of some important elements, such as plot, in the process of urban
form configuration in China, which eventually further deepen the understanding of present
tangible form.
Keywords: social organization, Chinese danwei system, land planning system, dawnei, plot
development, Nanjing.

Research background
After a long period of urban construction in modern city, people have gradually realized that
social and economic policy, urban planning, urban coding and site indicate, all these affected the
process of urban development and involved in determining the formation of physical form in each
plot. In these series of factors, social and economic policy is the part of superstructure in the
leading position. In nature, they have actualized the most fundamental and far-reaching influence
on urban transformation. However, it is a pity that, although social and economic policy is
recognized as an important factor, as early as the study of Conzen Alnwick (Conzen, 1960), the
presence of its force was less clearly demonstrated. Especially in term of its path and aspects, the
influence of social and economic policy on the process of plot development has seldom been
interpreted.
The literature review in morphological study shows that the study on the influence of
economic policy mainly stays in the relevant research of fringe belt. The research method of
fringe belt is to understand the diversity and development between the interregional physical
form by comparing their different economic policies or economic conditions. However, this
method is more focused on explaining ‘what does urban morphology have to offer the enrichment
of economic and society’ rather than explaining ‘what do these fields (economic and society)
have to offer toward the enrichment of urban morphology’ (Conzen, 2004). Additionally, this
method is limited in terms of the relationship between the physical form and its changes in each
plot and the relevant policies.
© Lina Zhang, Wowo Ding, 2019
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In the context of planned economy system (a specific political and economic environment),
the author has proved that the generation and transformation of plots has their own features in
planned economy system by the historical and morphological investigation on several blocks
(Zhang & Ding, 2017). However, in the published paper ‘Changing urban form in a planned
economy: the case of Nanjing’, the specific way of social and economic influence on plot
development has not been thoroughly interpreted. Based on the article mentioned above, this
article tries to make an in-depth discussion on this issue.
Since the beginning of 1950s, China has gone through the period of traditional planned
economy. Until the economic reform began in 1978, planned economy system started to be
displaced by the socialist market economy system gradually. Although it was clearly announced
in 1992 that the socialist market economy system was a goal, the impact of planned economy
system on urban development was attenuated by degrees. The impact of planned economy system
actually remained at least until the 21st century. This study focuses on the demonstrating the
influence and path of the related social and economic policy during and after planned economy
system on urban physical forms. This paper seeks to make breakthroughs in the following three
aspects. First, the completeness of the case study. The case should not only cover the traditional
planned economy period, but also the period when the socialist market economy dominates and
traditional planned economy declines. It makes it possible to explore the whole timelines of the
far-reaching factors of the policies and to make a comparative study before and after the policies.
Second, the clarity of policy implication. This paper will clearly explain the meaning of planned
economic policies which played the direct and important role affecting the transformation of
physical form. It helps to makes the research object specifically be defined. Third, logically
analysis on the path of influence. By comparing the case investigation with the relevant policies,
the interpretation about the impact and its path could be much clear.
Taking into account the integrity and details of the evidence, a typical case of Workers’
Culture Palace was selected in the scope of the previous article. The path of the full text is as
followings. Firstly, based on the former research, the policies that are directly related to urban
development in planned economy system will be expounded. Secondly, by tracing physical
changes of Workers’ Culture Palace from 1949 to 2017, the development process and background
situation of danwei can be clearly presented. Finally, interrelation of development process of
Workers’ Culture Palace with background situation and the process of policy changes could be
examined. Thus, specific routes of the policy influencing block development could be recognized.
Key policies affecting urban physical form in planned economy system
It is noteworthy that the Chinese planned economy system was not based on the highly
developed capitalism. Social background of the planned economy period endowed the main task
and goal of the Chinese planned economy system as realizing socialist industrialization, which
represents as the furthest mobilizing social resources in order to accelerate the pace of
industrialization and to realize the overtaking strategy. Thus, the core characteristics of traditional
planned economy system are unitary public ownership and administrative planned economic
management system. From an economic point of view, the essence of economic system is the
reaction of economic relationships. Due to the fact that all means of production were
concentrated in the hands of the state, in the process of social production, traditional planned
economy system in China has the following main characteristics: 1) emphasizing centralized and
unified leadership of the central government; 2) carrying out vertical management based on the
departments; 3) state assignment of the production task and construction tasks; 4) state monopoly
of the purchase and marketing of the products of all enterprises; 5) unified resettlement of the
labor force; 6) enterprises turning to be the appendage of the government and all its economic
activities and economic contact basically instructed by the government agencies at all levels,
mainly by the central government (Chen, 1999).
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In accordance with it, China has gradually established the danwei system after 1949, which is
a social regulation established to meet the need of China’s industrialization and overtaking
strategy. It is the core administrative system of planned economic system in the field of social life
organization. In the aspect of urban construction, the danwei system has implemented the state’s
land use plan and national economic plan. Therefore, from this point of view, the policies which
directly affect urban physical form of the block in the traditional planned economy system are
“danwei system” and “land planning system”.
Danwei system
Danwei system is an important national strategy and administrative tool for promoting
modernization and realizing industrialization. A feature of its structure is so called ‘umbrella
structure’ (Liu, 2000), which parallels the top-down control and the administrative field control
(Fig. 1). Traditional planned economy system depends on no other than danwei system to realize
effective allocation of urban resources by either the unified allocation or intensive delivery of
urban resources. Danwei system also plays the important role to putting across
government policies from top to bottom. Thus, in danwei system, the flow of economic power
from top to bottom can be clearly expressed. On the other hand, danwei system is an
organizational form for managing personnel (Zhou and Yang, 1999). In danwei system, a laborer
can only be combined with production materials through danwei; at the same time, an obligation
of danwei to individual has also led to that individual conversion. Not only individual's social
identity is given by danwei, but more importantly, all physical needs of danwei members are all
supported by danwei, such as kindergartens, schools, hospitals, old cadres and retired workers'
homes, trade unions, housing management departments, etc. All these functional configurations
within danwei are to meet the needs of danwei members. Consequently, danwei becomes a
contact point between the state and individual. The relationship between state, danwei and person
constitute a central axis of material allocation, which can be distinctly recognized in danwei.

Figure 1. The role of danwei system in the resources disposition. Source: Li, Z. (1983).
‘Jihua jingjixue’ (‘Planned economics’) (Renmin University of China Press, Beijing)
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Land planning system
Chinese land planning system consists of national economic planning, land utilization
planning, and urban planning.
1) As far as the national economic planning is concerned, the state formulates medium-term
development plan for ministries and bureaus every five years, and at the same time the state puts
forward corresponding tasks for ministries, bureaus every one year. In these economic plans, the
consideration of throughput improvement, promotion of social life service capacity, and development
of finance and indicators allocated by the state to various departments are ultimately required to be
implemented in a specific site.
2) As far as land utilization planning is concerned, land disposition system is mostly
interrelated with urban physical changes. Under the existing structure of government and
ownership in China, municipal governments are representative of the state-owned land, and
municipal governments assign their land management bureaus to carry out this function. But their
practice must be supervised by a higher level government and the people living in jurisdictions.
In planned economy, disposition of land resources is a social process to change the use or
physical conditions of the land. Before the reform of economic system, land disposition was a
highly administrative process. Actually, the entire urban land disposition process was only a
passive process under the influence of other socioeconomic policies of the government.
Governmental economic planning agencies possessed undisputable power of influence on the
urban land disposition. However, before making a plan for land disposition, planning agencies
never considered making a forecast for the land resources and demand. What they first
considered was an investment plan needed to reach a goal of increasing certain types of economic
growth. The allocation of land was only a by-product of the process of investment planning. This
mechanism of land disposition is shown in Fig. 2. In this process, an application for investment
and use of the land must first be submitted to the government planning agencies by the proposed
land user and its corresponding superior government agency. In such processing of applications
by the government planning agencies, the main considerations are the amount of investment of
the state economic plan of the central government for a year, priority order of the construction
project in the plan, and the amount of capital available for a fiscal year. Once the investigation
plan is approved, the application for the land use is also approved; the amount of land allocation
will be decided by some empirical ratio between the construction project and its land use acreage.
Therefore, if there had been any plan for land use before the reform in China, it would have
been only a unified plan based upon the balance bet ween the supply and demand for land.
3) As far as urban planning is concerned, the Soviet Union-style of urban planning has
produced broad and profound influence on China’s urban planning system. The Soviet Unionstyle of urban planning understands the city from the perspective of a carrier of stepping up
production and regard urban development as the organization of industrial productions.
Therefore, at that time, urban planning is emphasized to cooperate with the construction of
industrial project and it mainly focused on two aspects: firstly, setting up the factory sites, and
secondly planning for the factory area and living area concurrently. Accordingly, planning
principles are as following: a) the function and the scale of the factory are determined by the
superior economic plan; b) site with best water supply, the flattest place, most convenient area
was always selected for industrial land; c) location of the residential land should conveniently be
connected with the affiliated factory, that is to keep reasonable commuting distance but avoid
polluted environment by the factories; d) establishment of public facilities such as Workers'
Cultural Palace, schools, canteens and so on must strictly save the investment as far as possible
on the basis of meeting its standards. Under the guidance of these ideas, housing investment was
listed as a nonproductive investment and turned to be the supporting facilities. Thus, with the
influence of the Soviet Union's communal living concept, 'Danwei Compound space' pattern as a
distinctive Chinese urban space was formed in 60-70s.
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Figure 2. China's urban land distribution decision making process prior to the reform.
Source: Institute of Finance and Trade Economics Chinese Academy of Social
Sciences & Institute of Public Administration New York U.S.A. (eds). (1992) Urban
land use and management in China (Final report) (Economic Science Press, Beijing)

Transformation of Workers’ Cultural Palace
As a significant public service agency, Workers’ Cultural Palace is located in the most
important commercial and transportation center in Nanjing. The transformation of its tangible
form from 1951 to 2017 reflects the influence from two key policies in the planned economy
system and the process of their influence declining during the transition from the planned
economy system to the socialist market economy system, as following (Fig. 3, 4):
The predecessor of Workers’ Cultural Palace, Jieshou Hall, was built in 1946. It was a 400
seats hall originally purposed as a gift to celebrate Jiang Jieshi's sixty birthday. Some Previous
literature has shown that there was a hotel, auditorium, restaurant, conference room, library,

Urban Form and Social Context: from Traditions to Newest Demands. 2018

329

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

entertainment room and so on. But after its completion, it gradually transformed into a public
activity venue mainly for opera performances and celebrities' gatherings.
After the establishment of a new municipal Party in May of 1949, Jieshou Hall was used as
the office of the Nanjing Federation of Trade Unions. In 1951, the Nanjing Municipal
Government allocated the plot of Jieshou Hall to the Nanjing Federation of Trade Unions. Thus,
Nanjing Workers’ Cultural Palace was established by using original buildings and it even won a
larger land area for the future development. As a result, Workers’’ Culture Palace was a new
urban function, imbedded into the central area of the city with huge occupation in the early days
of New China. It is a symbol of the status of the working class and an important culture and
entertainment rallies.
Driven by the Nanjing Cultural Bureau's plan for the development of cultural facilities,
Nanjing Municipal Construction Committee approved Workers’ Culture Palace to expand their
land occupation to 13700 square meters until 1977, which directly brought a pressure on the old
street system and caused alteration of the branch road system.
From 1952 to 1988, the plot boundary to its west with its western neighbor of Xinhua News
Agency Jiangsu Branch changed a few times in order to create an official entrance of vehicle
access facing the Zhongshan East Blvd for Workers’' Cultural Palace. By 1988, the buildings in
Workers’’ Cultural Palace include a science and education building (the archives shows that it
was built in 1987), a cinema, a multi-functional stadium, two bookstores, a skating rink, and a
north gate building.
Until 1992, with the construction of the whole Hongwu North Road widen project, land
occupation of Workers’ Cultural Palace continued to be expand. The east side of 'Shoukang Li'
residential unit dominated by the old style single-store residence and the adjacent branch road had
been fitted into the scope of Workers’ Cultural Palace.
In 1996, Workers’ Cultural Palace expanded the scope of its land use again. The 'Juexing li'
residential unit with new style two-store house, on the southeast corner of block, and related
branch road had been fitted into the scope of Workers’ Cultural Palace. The 'Zengsheng li'
residential unit with new style two-store house, on the southwest corner of block, and other units
with the related branch road had been fitted into the scope of Workers’ Cultural Palace.
Consequently, all the land in the southern half of the block belongs to Workers’ Culture Palace.
In the late 20th century, with deepening of the Chinese economic reform, symbolic meaning
of Workers' Cultural Palace has gradually weakened and its centralized social service function
has transformed and been dispersed into other commercial buildings. The second round Hongwu
North Road widen project in 1998 drove the transformation of Zhenghongjie area toward the
commercial walking area. Thus, excepting preservation of the original north gate building and
expansion of science and education building to form a new Workers’ Culture Palace Complex,
the original Jie ShouHall and 'Shoukang Li' residential unit which was to its north side
transformed to a podium served as Workers’ Film City in 1998 and a 29-story building served as
Tiangfeng Hotel, which started the business in 2002 (the property right belong to the Nanjing
Federation of Trade Unions). At the same time, the original land was gradually split up.
Zhenghong Building has been constructed on the south-east corner of the original Workers’
Cultural Palace and the its original land along Zhenghong Street was used as the urban walking
system in the process of the General Reform of the Zhenghong Street Area.
In 2004, Workers’ Culture Palace was converted from self-supporting institution to
public welfare institution with balanced financial allocation. In 2006, the plots on the
northeast of this block has been reintegrated. The new formed plot amalgamated the site of a
new Workers’ Cultural Palace Complex with the land to its north side. The stakeholder of
this new plot is Nanjing Land Reserve Center. At this moment, the former Workers’ Culture
Palace is being shrunk to only Tianfeng Hotel, and, out of the ordinary, two other adjacent
units shared their passageway with the Tianfeng Hotel.
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Figure 3. In Xinjiekou district, the predecessor of Workers' Cultule Palace and danwei development
of Workers' Cultule Palace in 1952,1977,1988,1992,1996,2002,2006.
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Figure 4. New Nanjing Workers' Cultural Palace located
far away from city center is under construction
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In 2015, the Nanjing municipal government issued a conference summary on the
construction of New Nanjing Workers' Cultural Palace. It mentions that the site of former
Party School around Baixia road was allocated to the Nanjing Federation of Trade Unions
for the construction of new Nanjing Workers' Cultural Palace, and the real estate and
buildings' property of the old palace will be sold. The function of new version of Nanjing
Workers' Cultural Palace has also changed, which is mainly composed of three parts:
cultural center, sports center and homes of the workers. It is under construction and the new
building is expected to be put into use in 2019 (Fig. 4).
The impact of policies on urban physical form
When we try to explore the impact of policies on urban physical form, we need to answer the
following two questions. Firstly, what are the problems revealed in the facts of historicalmorphological transformation? Secondly, how do these problems relate to the policy level?
In case of Workers' Cultural Palace, when we understand the changes of urban physical form
through morphological evidences and literal descriptions, we could see the relationship between
urban physical form and social and economic policies. It includes three steps. First of all, what
facts (evidence) are presented in each stage of morphological changes? The second step, what is
the problem that these phenomena reflect. The third step, what are the policy factors that lead to
these problem? Therefore, we can see how the development processes of urban blocks are related
to the policy level.
The analysis shows that although the transformation of social and economic environment is
not a direct factor, it in nature affects morphological changes of danwei (Fig. 5). Special policies
under the social-economic environment, such as national guidelines, national economic planning,
land disposition system, and urban planning, implemented different strategies in different period
time. Those policies have gone through the process of changing rules. The transformation process
of Workers' Cultural Palace has revealed that specific policies ultimately acted on urban physical
forms through the function of danwei. Danwei is actually a social unit of policy implementation
and a carrier of urban form transformation.
Conclusion
The study in this paper is beneficial to prove the following three conclusions.
First, it is a complex system that affects the formation of block pattern. At the macro level,
the factors include social background, economic environment and cultural tradition. At the
middle level, the factors include national guidance, national economic planning management,
land disposition system, policy orientation of urban planning, cultural demand of urban
landscape. At the micro level, block pattern controlling factors include the construction rules on
consideration of the urban street landscape, city security, urban traffic, etc. It also includes the
site indicated on the implementation stage of urban planning, and cultural differences in
architectural types. These factors that influence physical form of the blocks actually form a
generative system composed of the main line of policy and culture (Fig. 6).
On a top-down perspective, these policies and cultural demands affect the decision making of
construction units and designers. In the process form the planned economy to the socialist market
economy, both the middle and micro policies have taken place important changes. In 1978, the
policy of reform and opening up was launched, and the state's economic planning management
system began to be gradually adjusted. In 1988, the urban land distribution system was formally
changed from government requisition or appropriation of the land to the land use right into the
market. From 1984, urban planning in Nanjing began to focus on the level of blocks. The case
study of Workers' Cultural Palace has proved that these specific policies together with social and
economic environment of the time affected the development of plots and the changes of their
physical form. The case study has also shown that the policy factors are very important on
understanding block pattern development and transformation.
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micro level
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national economic planning management
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policy orientation of urban planning
construction rules on urban street landscape
construction rules on city security
construction rules on urban traffic
site indicate on the implementation stage of urban
planning
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cultural demand
urban landscape

of

cultural differences in
architectural types

Figure 6. Factors that influence physical form of the blocks (those on gray are the factors
that have been discussed in this paper)

Secondly, danwei has played different roles at different stages of urban development. In
period the period of planned economy, national policies acted on urban physical forms through
danwei system. Danwei is actually a social unit of policy implementation and a carrier of urban
form transformation. In the socialist market economy period, with a gradual withdrawal of
danwei system, the development planning of the city could directly act on the plots. Thus, the
plots accessed to the market circulation one by one. In the case of Workers' Cultural Palace, due
to the nature of its public cultural facilities, its plot has gradually approached the market after the
end of the 20th century.
Thirdly, the land operation through danwei system in China since 1949 has brought a series
of differences between the meaning of morphological elements in the Chinese cities and the
meaning of morphological elements in former western studies. For instance, the plots have been
given a special meaning, characters and changing purpose for the Chinese urban development in
different stage of economic system. In the planned economy system, the ‘plot’ is a territory of
institution namely 'danwei' rather than the ownership of properties. In this system, transformation
of the plots, either expansion or contracting, were not all in the best interests of urban
development, but matched the internal requirements of ‘danwei’. However, in the subsequent
market economy system, any changes of plot size and plot pattern represented the market forces
and related with capital movement. Another example is that there are also differences in the
sequence of hierarchy leading. In the planned economy period, the block development was
realized by the development of danwei. Thus, the plot has become a leading element in the block
development, and even has broken through the limitation of its block-street. However, with an
increasing role of urban planning on the level of block development and gradual withdrawal of
danwei system, block-street has become a primary element for the development of control, which
turned to be an absolute limitation on the plot development. This shows that the meaning
transformation of morphological element is a profound significance on understanding urban
block transformations.
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MORPHOLOGICAL ANALYSIS OF SETTLEMENTS
IN THE ARCTIC: A COMPARATIVE ANALYSIS
OF FOUR SETTLEMENTS WITH DIVERGING
IDEOLOGIES ON SVALBARD
Abstract: The Norwegian archipelago of Svalbard contains the northernmost permanently
inhabited settlements in the Arctic region. In this inquiry, comprehensive morphological
analyses are made of the street network configuration, urban form and the functional
distribution pattern to reveal the differences in four settlements built under the influence
of two opposing political ideologies. The spatial tools used are Space Syntax and the MixedUse Index. The theory of the natural urban transformation process suggests that the spatial
configuration of the street network guides urban developments. Along well-integrated streets,
the building density and the mix of public functions tends to be higher than along segregated
streets, which tend to be more monofunctional. The analysis reveals that political ideology
influences the types and distribution pattern of building functions and types of artefacts.
In capitalistic/liberated economy types of settlements, public functions along well-integrated
streets consist of commercial facilities such as shops, bars, restaurants, Vinmonopolet
(alcohol sales point), offices, educational, governmental and cultural institutions. Since
commercial functions are lacking in (former) communistic/state-controlled economy types
of settlements, it is housing, cultural and social facilities and Lenin’s statue that are located
along the most highly integrated streets.
Keywords: Arctic settlements, political ideology, Mixed-Use Index, Space Syntax.

Introduction: Two divergent ideologies, two established research traditions
How does political ideology influence the physical form of settlements? During the last
century, the world was confronted and to some extent divided by two political ideologies:
communism and capitalism. Shortly described, the communist ideology strives for equal
ownership and the sharing of production (work, buildings, raw materials) and goods. As a counter
reaction to capitalism, the idea is that common ownership and removal of the capital class
reduces the social problems in a society. The state plays a major role in regulating the production
mode and how the land is used (Bukharin, 1920). Conversely, a capitalistic ideology implies that
facilitating the investment of money generates more working places, economic growth and more
valuables for the people. The idea is that the distribution of goods and prices are regulated
through a free market, and that it is private property owners who decide on investment and
production mode (Hyman and Baptist, 2014).
The challenge was to find ‘pure’ examples of settlements influenced by these two ideologies,
but not by any other outside influences. The opportunity to analyse four ‘preserved’ settlements
that were subject to two divergent ideologies was found on Spitsbergen.
The archipelago of Spitsbergen was first discovered by the Vikings. On their way to Iceland,
a Viking ship drifted away due to a heavy storm and ended up at Spitsbergen. The archipelago
was named Svalbardi. Spitsbergen was rediscovered in 1596 by the Dutch explorer Willem
Barentsz during an expedition to find a northern sea route to the Far East. Until the early
nineteenth century, a few temporary whaling settlements were established by Dutch, Danish,
English and French expeditions.
© de Koning R.E., van Nes A., 2019
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Russian expeditions, mainly for hunting walrus, whale and land mammals, commenced
around the late eighteenth century. From the late nineteenth century, Spitsbergen became a
destination for Arctic tourism, research and coalmining. With the Svalbard Treaty (Originally
called the Spitsbergen treaty), full sovereignty was granted to Norway in 1925. In addition, the
name of the archipelago was changed back to Svalbard.

Figure 1. (left) Longyearbyen; main shopping street in Longyearbyen; northernmost statue
of Lenin in front of the culture house in Pyramiden; (right) location of the four settlements
on the archipelago of Svalbard.

Spitsbergen offers four ‘preserved’ cases that can reveal how a communist and a capitalist
ideology affected the structure and pattern of the built environment. Two of these are Norwegian
settlements: the ‘capitol’ Longyearbyen was founded as a coalmining town and is now a
university town for Arctic research. Ny-Ålesund was a coalmining town and is today an
international research settlement. The other two, Pyramiden and Barentsburg, are Russian
coalmining towns, constructed during the former Soviet Union. In Pyramiden, the coalmining
activities are closed down. This ‘ghost town’ is now a museum for tourism. Barentsburg is still an
active coalmining town for the Russian Federation.
The four towns are separated from each other due to the extreme climate and political issues.
In addition, individual travel on skis or hiking between these towns is a risky affair due to
Svalbard’s 3000 polar bears ruling the nature just outside the towns. The limited possibilities to
interact with each other make that each town has its own local community. Therefore, these four
settlements represent unique cases for understanding the relationship between economic system,
two diverging political ideologies, daily life and built form.
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There are two well-established research traditions for analysing and understanding the
relationship between society and its physical form: urban morphology and Space Syntax. In the
urban morphology tradition, the main focus is on built form and meaning, i.e. the extrinsic
properties of space: what kind of collective memory or meaning various artefacts in built
environments have attached to them. Conversely, the Space Syntax tradition focuses on the
spatial configuration of the spaces between the physical objects, or the intrinsic properties of
space (van Nes, 2009). Whereas urban morphology has developed an understanding of how built
environments’ spatial patterns are shaped through changes in society (technical, social, political,
ideological), Space Syntax has advanced our understanding of how the spatial structure
influences the flow of movement and the location pattern of economic activities. This is also
known as the theory of the natural movement economic process. These two research traditions are
complementary. In an earlier research project on old towns and new towns, a quantification and
combination of these two methods was applied (Ye and van Nes, 2014).
The theory of the natural movement economic process suggests that the largest flow of
movement and the highest concentration of economic activities take place along the highest
spatially integrated streets. (Global) spatial integration can be obtained by calculating the amount
of direction changes needed to reach all other streets in a given network. The fewer direction
changes one needs to get from one street to another, the higher its orientability and accessibility.
Integration values are a numerical representation of this. In a free market society, shop owners
will always locate their premises where most people move in order to reach as many customers as
possible. These customers can be random through-travellers as well as the locals living in the
vicinity. Therefore, high orientability and accessibility on various scale levels in a built
environment are paramount (van Nes, 2005).
In a state-controlled economy, the incentive for shop owners to maximise their profits is
lacking. Thus, the economic activity component of the theory of the natural movement economic
process is distorted. Whereas in a free market economy, a market place generates capitalistic
activities, in the communist ideology of Carl Marx, a practice was to locate dwellings and
political institutions at the most integrated streets in city and town centres, for example in the
rebuilding or regenerating of East Block cities during the Iron Curtain (van Nes, 2002: 276). In
the physical division of Berlin between 1961 and 1989, housing and political institutions were
constructed along the spatially integrated streets in East Berlin. After the reunion of Berlin in
1989, the ground floor functions inside these buildings were transformed back to shops (van Nes,
2009).
Theory and methodology
Over the last decades, Space Syntax research results worldwide have shown that the spatial
configurational pattern of the street network guides the distribution of movement patterns as well
as the allocation of functions such as shops, businesses and other public attractors (Hillier et al.,
1993). Therefore, the Space Syntax method is useful to analyse street patterns and subsequently
predict patterns of movement and (economic) activity.
Various methods are used to analyse the building morphology of a built environment (See for
example: Berghauser Pont and Haupt, 2009, Carmona et al., 2010, Moudon, 1997, Rådberg, 1996,
van Nes, 2003). The Spacematrix method is suitable for quantifying and classifying urban blocks
according to the relationships between building density, height and land-use intensity
(Berghauser Pont and Haupt, 2009, Rådberg, 1996). Yet another recently developed quantitative
morphological method is Mixed-Use Index (MXI). This method is used to classify urban blocks
and districts according to their percent share of function mix. A distinction is made between
residential use, offices and amenities. The degree of blending of these three yields a classification
in mono-functional, bi-functional and multi-functional buildings or areas (van den Hoek, 2009).
During the last years, GIS has proven a useful platform to combine Space Syntax,
Spacematrix and MXI analyses of large regions. Based on a couple of examples from Europe and
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Asia,the theory of the natural urban transformation process suggests that the spatial
configuration of the street network guides urban developments. Along well-integrated streets, the
building density and the mix of public functions tends to be higher than along segregated streets,
which tend to be more mono-functional (Ye and van Nes, 2014). Hence, the spatial structure of
the street network influences building density, degree of diversity of functions and therewith the
degree of street life between buildings. How does this theory apply to isolated settlements under
extreme climate conditions in the Arctic?
Due to extreme weather conditions and permafrost in the ground, there is no clear correlation
between building density and degree of street network integration. Other factors, such as land
slide risks and flooding risk in rivers during snow melting in summer, affect how and where
buildings are located. Therefore, the main focus is on the relationship of the spatial integration of
the street network with the distribution of functions and the location of symbolic values of
artefacts, and not the relationship with building densities and form.
Longyearbyen
The largest permanently settled town and administrative centre of Svalbard, named after its
founder, American entrepreneur John Munro Longyear, started as a coal company town. It has a
permanent population of over two thousand inhabitants. The University Centre in Svalbard
(UNIS) has around 690 students. Coalmining activities have been reduced in the last decades, but
some traditions and artefacts connected to the coalmining are kept. Now, Arctic research and
tourism are the main economic driving forces of Longyearbyen. Most people travelling to
Svalbard arrive in the airport of Longyearbyen. Since there are no road connections from
Longyearbyen to the other three towns, most transport between them take place by boat in
summer, when the fjords are not frozen, or alternatively with helicopters or snow scooters.
Transfer to and from Ny-Ålesund can also be carried out with small airplanes.
Due to permafrost, all buildings and technical infrastructure of the town are constructed on
piles above the ground. The buildings are mostly wooden coloured in autumn leave colours such
as red, yellow, orange and moss green, mirroring the short season when these colours are visible
in the natural vegetation.
In the centre, there are some shops, an alcohol sales point (Vinmonopolet), tourist
information, two bars and three restaurants, cultural house with a cinema and library, hospital (8
beds), the municipality house and university. Outside the centre, there is a sports facility with
swimming pool, school, kindergarten, church, administrative buildings, community house (huset)
and some restaurants accommodated in hotels. Closer to the harbour, we find the university,
museums, and snow-scooter centre.
Fig. 2 shows a global integration analysis of Longyearbyen through the MXI analysis. In the
most integrated spaces, coloured in red, the supermarket with Vinmonopolet is located. In
general, a high degree of function mix is found along these most integrated streets. It is here
where students, coal miners, researchers and tourists mingle for social contact and doing their
shopping. The social life and leisure activities of Longyearbyen’s inhabitants consist of informal
visiting each other, going out to the pubs and arranged concerts, party in the common student
kitchen, and outdoor activities such as cross-country skiing, hunting, hiking and going on tours
with polar dogs. The locals are engaged in the local society. Some inhabitants have cottages
outside the settlements a few kilometres away from the town, just to escape the social
surveillance that follows from Longyearbyen’s transparent society. Ny-Ålesund
At 7855’ N latitude, Ny-Ålesund is the northernmost permanently inhabited functional
civilian settlement on Svalbard. Like Longyearbyen, it was founded as a coalmining settlement in
1917. With a permanent population of almost 30-35 and a summer population of 120, NyÅlesund functions today as a research settlement. It has been the starting point for several North
Pole expeditions, commemorated by the statue of polar explorer Roald Amundsen (1872-1928).

Urban Form and Social Context: from Traditions to Newest Demands. 2018

341

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

Due to its location close to the Atlantic Gulf stream, the surroundings of Ny-Ålesund’s have a
rich variety of Arctic species.
Ny-Ålesund’s buildings have the same colours and the same morphology as in
Longyearbyen, but everything is on a smaller scale. The centre has a post office with a small
souvenir shop and a kiosk (open once a week), and a small cafe located in the spatially most
integrated street. These activities are both metrically and topologically in the most central
position in this small settlement (Fig. 3). Ny-Ålesund furthermore has a small airport, museum
and a number of research centres.

Town centre
Vinmonopolet

Figure 2. Global integration map with the MXI of Longyearbyen
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Town centre

Statue Amundsen

.
Figure 3. Global integration map with the MXI of Ny-Ålesund.
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Since there are no daily shopping possibilities in Ny-Ålesund and all the food is prepared in
the ‘Messa’, the social life has many similarities with that in the Russian settlements. The only
shopping may consist of buying sweets, cigarettes and newspapers from the local kiosk once a
week or when the cruise ships arrive. The leisure activities are cross-country skiing, hunting and
hiking with the dogs. The pub is open one or two evenings per week. Inside the sports facility, the
locals can do various sports activities. The old coalmining company Store Norske Kompaniet
owns the ground and rents it out to the research institutes. This company also arranges tours to
and from Ny-Ålesund and supplies the food for both inhabitants and visitors.
Pyramiden
The name of the northernmost Russian settlement on Svalbard, Pyramiden (Пирамида), was
inspired by the distinctive shape of the mountain next to it. Founded in 1910, the Pyramiden
concession was sold to the Soviet Union in 1927 by Sweden. The population peaked at around
1200 inhabitants before it was closed down in 1998 after the dissolution of the Soviet Union.
Since the abandoned town was resettled for touristic purposes in 2007, Pyramiden has around
three to six inhabitants in winter and fifteen in summer. Pyramiden can be reached by boat during
summer or by a 120 km snow scooter trip from Longyearbyen in winter.
The buildings of Pyramiden and its content are left, representing a ‘pure’ example of a town
constructed according to the communist ideology during the Soviet Union. Interestingly enough,
the same colour palette is used on Pyramiden’s buildings as in the other settlements. However,
the architectural ornaments in the old cog-jointed timber houses built before the 1970s have
influences from traditional Russian wooden architecture. In the 1970s and 1980s, several brick
houses were built. The shape of these 2 – 4 floors blocks has the same architectural expression as
the modernist movement’s, which influenced the Soviet built environments after the 1960s.
In the past, the town offered luxurious leisure facilities to its inhabitants. It had a cinema,
swimming pool, sports and ballet facilities, music rooms and arts and crafts rooms. Fig. 4 shows
the spatial integration of Pyramiden’s street network combined with the functions of buildings. At
the most integrated space, a statue of Lenin is located, showcasing one of the leaders of the
Soviet communist ideology. Most of the administrative buildings, sports- and community
activities used to take place along the spatially most integrated streets. Likewise, the cantina is
located adjacent to the spatially integrated square. The rooms and apartments are not equipped
with a kitchen. All meals were made and eaten in the cantina. Therefore, Pyramiden had no
shops. Today, there is a small post office selling some souvenirs inside the (more recent) hotel.
The social life in Pyramiden consisted of art, dance, music, sports and community activities.
They kept some cows to make their own butter and milk. Apart from the arranged activities by
the state, the locals had informal private parties in their apartments.
Barentsburg
Founded in the 1920s by the Dutch, the Barentsburg (Баренцбург) coal concession was sold
to the Soviet Union in 1932. During the last decade, the population dropped from 1000 to 500
inhabitants. Due to political interests and its geographically strategic position, the Russians want
to keep the coalmining activities in Barentsburg, even though it is no longer profitable. Most
visitors to Barentsburg arrive to Longyearbyen by plane and take the 55 km boat trip along the
fjord in summer. In winter, Barentsburg can be reached from Longyearbyen by a snow scooter or
helicopter. Until the dissolution of the Soviet Union, there were no shops in Barentsburg. Free
food for the workers was transported to the cantina from the Soviet mainland. Today, there is one
souvenir shop for tourists located along the most integrated street. Like Pyramiden, Barentsburg
centre has the same types of buildings with the same spatio- functional organisation, as well as a
statue of Lenin at its most integrated space. Fig. 5 shows a spatial integration analysis with the
degree of function mix for Barentsburg. All community activities – the sports centre with a
swimming pool, the cantina and administration buildings – are located along the most integrated
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space. The relatively new souvenir shop is also located nearby, between the ferry mooring place
and the most integrated space. The daily life for Barentsburg’s inhabitants still has the same
structure as during the Soviet period. Informal parties take place inside the apartments, whereas
the arranged social, cultural, sports and community activities take place inside the buildings
provided by the state.

Central square
Statue Lenin

Figure 4. Global integration map with the MXI of Pyramiden

Currently, Barentsburg is the best preserved communist community that still exists, both in
terms of the way of living and in its spatial arrangement.
The relationship between urban space and political ideology
What is then the relationship between space and ideology? Both in the two Norwegian
settlements and the two Russian ones, the functional mix is high along highly integrated streets.
Buildings are monofunctional along the remaining segregated streets. However, whereas in the
Norwegian settlements Longyearbyen and Ny-Ålesund, the buildings along highly integrated
streets contain commercial functions (restaurants, bars, shops, and the alcohol sales point
Vinmonopolet), such commercial functions are lacking in the former Soviet settlements
Pyramiden and Barentsburg. Instead, political and cultural functions in line with the communist
ideology are located along the highest integrated streets, such as the community and culture
house, cantina, school, and the statue of Lenin. Perhaps the main issue for shop owners in the
Norwegian settlements is to generate income from selling alcohol, food, clothing, kitchenware
and outdoor equipment from the locals’ as well as tourists’ money. Conversely, regarding the
Russian settlements, the statue of Lenin stands as a reminder that the state takes care of its
members. The state provides the people with amenities, while the workers’ production generates
income for the state and the welfare of everyone.
Obviously, the theory of the natural urban transformation process suggests that the
configuration of the street network guides the distribution of functions and building densities. To
a large extent, the highest number of floors and the highest variation of non-residential functions
are found in buildings in the centre of these four Artic towns.
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Central square
Statue Lenin

Figure 5. Global integration map with the MXI of Barentsburg
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All four towns were originally planned as coalmining company towns. However, the coal
miners took their families with them. In the past, before the airport was built, travelling to and
from these towns could only take place in summer by boat when the fjords were not frozen.
Therefore, these settlements have been isolated from each other, and have been steered centrally
from two different nations with different ideologies. Human beings are social beings, and
therefore social activities were organised in each local community. Therefore, the division of
functions used in the MXI method turned out to be useful in all four towns. The method has been
criticised to be weak regarding the definition between shops and amenities. However, its broad
definition turned out to be useful in the comparison between settlements based on different
ideologies.
How then does ideology influence space use? Where free market ideology rules, the
mechanism of profit maximisation leads to searches for the optimal location to reach as many
customers as possible. The public leisure activities in the Norwegian settlements are shopping
and meeting people at the restaurants, bars and cafes. In particular, Longyearbyen has a high
number of outdoor equipment shops. That is what inhabitants spend their money on in their
leisure time. In settlements with a state-controlled economy, there is no incitement for profit
maximising. Coalmine workers and their families got free food supply from the main land and
free housing from the state, even though coalminer salaries were high. These as well as the spatial
conditions encouraged workers to participate in the locally organised sports and culture activities.
In general, political ideology influences what kinds of functions or artefacts are located along
the spatially most integrated streets. In a capitalistic society, shopping activities take place,
whereas in a communistic society, political and state-controlled community activities take place
along the town’s most spatially integrated streets. The comparative analysis of settlements in the
Arctic that was presented in this paper has demonstrated that the theory of the natural urban
transformation process can be corroborated irrespective of political ideology.
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TRANSFORMATION OF THE MORPHOLOGY
OF THIRTEEN FACTORIES HISTORICAL DISTRICT
IN GUANGZHOU
Abstract: This paper studies transformation of the morphology of Thirteen Factories
historical street block in Guangzhou from 1715 to 2018. The Thirteen Factories used to be the
single port of Qing empire for hundred years, which is a symbolic and commemorative
cultural landscape that records China's transformation from the ancient to modern society.
Today, with a lot of master pieces, it has become a valuable historic area. The morphology
of Thirteen Factories has gone through a significant transformation process from the suburb
commercial port wharf into the inner city commercial touristic district in different periods
of time, through several destructions and rebuilding. Through a diachronic study, the
morphology of Thirteen Factories in different periods can be presented in several diagrams.
Based on the comparison of the textures and background events of different stages, the author
tries to find social, cultural and technological factors behind the morphological evolution.
Different characteristics of the urban form and constituent elements in each period reflect the
changes of transportation mode from water transportation to land transportation as well as
the social condition from foreignization to localization and eventually to capitalization. The
research of Thirteen Factories presents the influence of social forces on the morphology,
which enlightens the policy making for urban regeneration and heritage preservation in
Guangzhou's historical districts.
Keywords: morphogenesis, transformation, historical district, Thirteen Factories, social force,
transportation mode.

Introduction
Strictly speaking, the “Guangzhou Thirteen Factories Historical District” is delimited by the
following areas: west of the West Moat, east of Kangwang Road, north to the area of Jianglan
Road and Guangfu Road, south to the bank of the Pearl River. The participating areas of Yihe
Street, Baoshun Street and Puan Street in Yuexiu District are linked together (Fig.1). This is the
Thirteen Factories Historical District that covers an area of about 40 hectares. The development
process in the area can be divided into the following five stages.
Stage 1: commercial port of the national level and factory area
Since the Ming and Qing Dynasties, there have been more and more traders from various
countries coming to China. Foreign businessmen needed to rent houses to solve their
accommodation problems and to use offices, trading posts, and warehouses (this kind of house
was called factory). This emerging industry, dubbed 'hong', was a commercial organization
licensed by the Qing government that specialized in hosting foreign businessmen as well as
import and export trade. Later, the 'hong ' gradually developed into a lucrative monopoly on the
foreign trade in exchange for various payments and obligations to the Qing state. It also had dual
duties of business and diplomacy, referring to a disguised form of official business.
The Thirteen Factories, also known as the Canton Factories, were a neighborhood along the
Pearl River in southwestern Guangzhou. Starting in 1757, the Emperor Qianlong announced the
national seclusion policy of guarding against foreigners and isolating foreigners from China, he
© Li Xin, 2019
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cancelled the customs of coastal provinces. The Guangdong Customs could retain due to its
distance from Beijing. Guangzhou's “Thirteen Factories” became the only legal foreign trade
zone of the Qing government.
The choice of the location for the “Thirteen Factories” involves important issues such as the
reign rule of the Qing Empire and diplomatic concepts, as well as certain historical and
geographical origins. The site of the thirteen factories took over the principle of selection of the
site of the Huaiyuanyi in the Ming dynasty, i.e. to put it outside the city, but with a close
connection with the wharf and the hong district (Fig.2).

Figure 1. The range of Thirteen Factories Historical Districts

Figure 2. The location of Thirteen Factories District in 1856
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Proximity to the hongs. The waterfronts on both banks of the West moat are hang district
and the west side of the Youlan gate of the New Town is the place where the hongs are located.
With the west moat as the boundary, there are Guangli hong, Tianbao hong and Tongshun hong
within 80 meters at the east side. There is still a tower in the east of Renji West Road, guarding
the east entrance to the commercial area. At the west side of the west moat, there are different
factories arranged in the order of first-to-last.
Separating from ordinary merchants and citizens. The Qing government consolidated its
rule and reduced the influence of foreign culture on the citizens. Therefore, it restricted the scope
of foreign businessmen's activities and only allowed them to stay in the Thirteen Factories district
outside the city walls. The Thirteenth Street opened in 1777 was designed to satisfy the needs of
foreigners and limit their activities. Small shops were built on both sides of the street during the
period of Lennon. All the products needed for life were sold there, so that foreigners could
purchase them nearby. Such measures could prevent foreigners from going out to cause trouble.
In this way, the urban form of Thirteen Factories region in the Qing Dynasty gradually
formed the scale. From the middle of the 18th century to the time of 1856, Thirteen Factory area
basically maintained the urban pattern of outer wharf, the open space and the Garden in the
middle, and the factory built inside (Fig.3). The factory buildings are facing the Pearl River. Each
site is long and narrow, and it is lined up along the river. What is certain is that there is no clear
plan from the top down on the beginning of the Thirteen Banks Business District. Because the
factory building was owned by various business operators, in order to facilitate trade and
cooperate with the Qing government’s management policy for foreign businessmen, the traders
rent out the building to the foreign businessman within the block to which they belonged.
Initially, all the factories chose to build in the riverside as much as possible, so they would form a
layout along the river. In 1777, Thirteen Factories Street was demarcated, and the business
district had a boundary on the north and a neat interface in the north. In the south area facing the
Pearl River, it became the main direction for the space expanding.
Having relocated the river bank to the south, the square area to the south of the commercial
area was increasing. In several versions of the Thirteen Factories area floor plan, Bate's measured
map has a scale, reflecting the actual size of the commercial area. The mapping time of the Pearl
River style map could be in the early 19th century, with only a distance about 200m from Thirteen
Factories Street to the waterfront. But in Bate’s map which was finished in 1856, the distance
became to 360m.
Before 1822, the square in front of the building was surrounded by railings and the Chinese
were prohibited from entering (Fig.4). After the fire in 1822, the railings were destroyed.
Although there are regulations prohibiting the entry of the Chinese people, there are still many
Chinese who come and go freely. The square is lively and the atmosphere is very strong.
According to Hunt, “Chinese people often regard the square as a thoroughfare, and some small
vendors selling along the street also like to gather here to do some small business.” After the
1841 fire, the front square of the factory building was enriched with American and British
gardens (Fig.5) The square was once again fenced up to form a space similar to that of 18th
century London houses. In terms of mophorlogical, the square in the late 19th century was about
200 meters wide, and the depth was nearly 150 meters. The north and west sides were buildings,
the east was the river, and the south was the Pearl River. The building had only two floors and the
square had a wide field of vision. Although the square on the waterfront of the factory district did
not have an important impact on the overall public space of Guangzhou, the spatial shape of the
square, the green landscape in the garden, and the church built in the American garden all
contributed to this small area. The square has become the first public open space with modern
significance in the history of Guangzhou and even China, bringing a new spatial experience to the
citizens.
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Figure 3. The layout of Thirteen Factories (1858) by Commander W. Thornton Bate R.N.

Figure 4. A reverse-glass export painting of the
Thirteen Factories
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In the beginning of the factory construction in the 17th century, the building was basically
built by the Chinese people and then rented to foreigners. Therefore, the architectural style is no
different from the building in Guangzhou. From the latter half of the 18th century to the middle of
the 19th century, Western forms were greatly developed in the Thirteen Factories. The situation at
that time was reflected in the oil painting; we can see that at that time, the building was basically
a western-style facade added to the local architectural shapes (Fig.6). As the factory building was
an industry owned by the hong merchants, the construction from the beginning had the character
of real estate development. Affected by the economic laws, merchants were definitely hoping to
win more floor space on limited land, so the factories were initially almost two floors. When the
land within the metropolitan area began to be tense, this approach provided a paradigm for the
surrounding areas development.
Stage 2: port terminal and mixed commercial and residential area
In October 1856, the British invaders provoked the Second Opium War. In December of the
same year, British troops gathered in the Thirteen Factories. In order to prevent the Chinese
military and civilians from attacking, the British occupied New Doulan Street leading to the
commercial area. They also demolished Chinese shops and houses in the north and east side of
the factories, then left an open area. In the midnight on December 14th, the remains of the
demolished Chinese shop suddenly caught fire. The fire spread to the factory region and burned
into the US, French and British factories. In the afternoon of the following day, all but one
factory were burned out. The fire was set by local military and civilians because of the hatred of
the invaders. After this fire, the Thirteen Factories area experienced another fire in 1858. Who
burned? Why burned? No one knows. At that time, the Qing government had already signed the
treaties with the Western powers. The number of China's trade ports increased from one to five,
that means Guangzhou was not the only leagal city for export and inport. The role of “Thirteen
Factories” monopoly on the foreign trade did no longer exist; many factories moved to Shanghai
or Hong Kong. In addition, Britain and France already forcibly rented Shamian as a concession in
Guangzhou, and were no longer interested in rebuilding the Thirteen Factories. The real estate of
Thirteen Factories was owned by hong merchants. Due to the war, the hong merchants were
bearing with the loss of property, so they could not afford the cost of reconstruction. Therefore, in
the early years of Guangxu, the houses were sparsely in the street. According to T. Marris's
survey of Guangzhou Port in May-August 1903, the ruins of Thirteen Factories still have no
streets (Fig.7).
Although the building was run down, the water transport terminal was highly valued. During
the period of the Republic of China, it was still the main transshipment port. This is related to the
residual influence of the Thirteen Factories, the rise of Shamian and it's unique geographical
conditions on water transport. In the period of the Republic of China, the Hong Kong-Macau
Ferry Terminal, the Old Township Ferry Terminal and the Guangsan Railway Terminal all
gathered there.
Stage 3: urban waterfront landscape belt with commercial function
The opportunity for another key transition in the Thirteen Factories area is the completion of
Changdi Road in 1914. Changdi Road starts from Chuan Longkou and ends to Huangsha (Fig.8).
The section of Changdi Road in the Thirteen Factories District is called the Xidi. Changdi Road
Project was actually started in 1886 by Zhang Zhidong, the Governor of Guangdong and
Gaungxi. The main purpose of Zhang Zhidong's construction was to repair the embankment of
the Pearl River to facilitate flood protection. However, with the in-depth preparations, Zhang
Zhidong gave Changdi Road a new meaning. He wanted to use the construction of the Changdi
Road to create a new urban appearance for Guangzhou City, which would flourish the business.
The final result was as expected. Changdi Road became the new trunk road in Guangzhou and
was selected by the modern enterprises to set up a stronghold.
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Figure 6. The layout of the factories

Figure 7. The ruins of the Thirteen Factories

Department stores such as Daxing and Xianshi have built high-rises here. The Southern
Building of Daxing is located in the former Thirteen Factories Port Area. It is the most
magnificent department store in southern China, attracting many people to visit and shop (Fig.9).
The urban construction along the riverside connects the Thirteen Factories area in the east-west
direction with the city, which also means that the role of the Pearl River has changed from a
small sea to the inland waterway.
In addition, in the early years of the Republic of China, the city’s internal traffic has
gradually changed from the water to the land, and the transportation function of the water
network has weakened. In Guangzhou, there is only one road that can drive, that is, Changdi
Road. Under this background, the demolition of the city wall and the construction of roads are
considered as important municipal projects. After the demolition of the city walls around Taiping
Gate and west moat in 1919, the bustling Taiping Road (now South Renmin Road) has been built,
and high-end commercial facilities such as hotels, finance, and retail have been also brought
together. A north-south commercial street extends from the waterfront to the interior city (Fig.8,
Fig.10).
Stage 4: commercial, cultural and recreational area
During the Anti-Japanese War, the Japanese aircraft carried out barbaric bombings at the
Thirteen Factories site. The commercial and residential houses formed during the Republic of
China ceased to exist. This historical district once again became a rubble field. Until 1951, the
Guangdong Provincial Government decided to build a venue for the South China Native Products
Exhibition on the ruins. The purpose of this exhibition was to restore the economy of southern
China as soon as possible, promote the exchange of goods between urban and rural areas, smash
the imperialist economic blockade and consolidate a new regime. In four months, a cottage
complex with ten exhibition halls, transaction service department, and cultural club were built
(Fig.11, Fig.12). The border trees were planted and the site was newly decorated. The ruins of the
past turned into a park venue in the blink of an eye. Since the opening of the exhibition, there was
a continuous stream of visitors. In just two and a half months, the number of visitors reached 1.53
million. After the exhibition, the original facilities were converted into a museum-style cultural
activity space – Lingnan Cultural Palace. In January 1956, it was renamed into “Guangzhou
Cultural Park”. The park has entertainment facilities such as dramas, skating rinks, center stage,
calligraphy and painting exhibition halls and fitness rooms. The cultural park has infused the
urban morphological elements of the green park and brought the functions of culture and
entertainment into the traditional commercial district.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

353

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

Figure 8. The city map of Guangzhou c.1928

Figure 9. The picture of Changdi Road c.1920

Figure 10. The picture of Taiping Road c.1930

Figure 11. The site plan of South China Native Products
Exhibition c.1951

Figure 12. The bird view of South China Native Products Exhibition c.1951

Stage 5: specific wholesale markets gathering area
After the reform and opening up, the land transport has completely replaced the water
transport in the area of intra-city traffic. In 1965, the West moat, which had lost its transportation
and defense function, was changed to underground culverts after being dredged several times.
The number of cars in the city was increasing day by day. At that time, the area around Xidi was
a pier where ecdemic ships arrived in Guangzhou. Tourists from all over the country landed here
and then went straight to the shopping malls of the Southern Building on the bank. Local
residents also loved to visit the cultural park across the road. In this context, the traffic on
Renmin Road began to become tense. In September 20th, 1987, the Renmin Road elevated
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platform was finished with a cost of more than
130 million yuan and a construction period of
only 10 months (Fig.13). After the completion
of the elevated road, the Guangzhou traffic
entered a three-dimensional era. After opening
to public, it also has an immediate effect on
easing traffic pressure.
However, the completion of the elevated
road cuts and destroys the overall layout of
Commercial Street. Not only has the natural
environment been adversely affected, but the
Figure 13. The high-rise building
business environment has also been
and elevated road, 2017
deteriorated. The noise source on the viaduct
can reach a height of more than three floors.
The exhaust from the vehicle under the bridge
cannot be discharged. The pollution is very
serious and can be described as “threedimensional pollution”. As a result, the
residents on both sides of the street can be
overwhelmed, and commercial institutions on
Arcade Street have been withdrawn (Fig.14).
In the past, walking on South Renmin Road,
you could see the sky, many well-known
restaurants, hotels, cinemas, and theaters.
However, the viaduct makes the commercial
Figure 14. South Renmin Road
environment deteriorate quickly. Even the
under the elevated road, 2017
department store, the South Building, is
gradually getting into trouble. Retail business
is gradually declining in the Thirteen
Factories area.
The 1990s coincided with the wave of
real estate development. High-rise buildings
such as the New China Tower have appeared
in this area (Fig.13). As the developers had
escaped after illegal fund-raising, the new
China building was in a quagmire, and the
small owners who had already fallen into it
with the lost of promised returned rent. They
had to start a clothing wholesale business and
rely on advantages of fast development of the
Figure 15. Specific wholesale markets, 2017
light industry (especially in textile and
clothing) in Guangzhou after the reform and
opening up. The Thirteen Factories clothing wholesale market gradually take its form with a
commercial circle centering Thirteen Factories Road and the New China Building, and radiating
to Guyi Street, Doulan Street, and Heping East Road. Today, there are thousand-tons of goods
imported and exported every day; hundreds of thousands of people visiting this area. The
commercial radiation reaches for all parts of this country, Russia and Southeast Asia. Nowadays,
apart from clothing wholesale market, electronic accessories wholesale markets have formed in
the vicinity of Second Xiti Road, Xinji Road and Dexing Road. These specific wholesale markets
cluster in high-rise buildings and have a clear target customer group. The demand for
environmental quality is relatively low in this kind of business model, and with the help of the

Urban Form and Social Context: from Traditions to Newest Demands. 2018

355

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

three-dimensional transportation network extending in all directions it is possible to achieve a
large amount of input and output in a short time.
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FROM MONOCENTRISM TO POLYCENTRISM
OF RUSSIAN CITY
Abstract: The article concerns the results of studying Krasnoyarsk structure planning as a
discrete entity. The urban territory is dismembered by large industrial zones, communal and
warehouse territories, railway exclusion zones, complex terrain and big rivers which caused
its “patchwork” character. There appeared the problem of discrepancy between the
monocentric idea of the general plan of the city development and the actual processes taking
place in the city. The separate territories of the city became the object of the research. These
urban territories due to their internal characteristics and easily detected boundaries are able
to exist as self-sufficient urban units. Allocation of such units, their description, analysis and
systematization have made it possible to identify the basis for developing the necessary
program for transforming each of these territories into a comfortable urban space. More than
30 urban units were identified and analyzed in accordance with a number of parameters:
function, planning, architectural and organizational concepts, economics, social sphere and
environment. It has been detected that the main characteristic of each unit is its
multicomponent plurality of subjects and objects, and natural and anthropogenic complexes.
Keywords: self-sufficient urban development unit, comfortable urban space, targeted
development scenario, polycentric model.

Introduction
Active processes of urban community development, such as forms and structure of
consumption, mobility of capital and population, intensification of information and cultural
exchanges, self-organization of residents and other phenomena today, determine the processes of
transformation of the Russian city. Against this background unevenness and heterogeneity of the
development of territories are intensified, urban fabric becomes more complicated, the needs of
population are modified, and communication flows are transformed. These phenomena have
peculiar characteristics in Siberian cities due to historical, political, economic and cultural factors.
This is manifested in the structural organization of Novosibirsk, Krasnoyarsk, Irkutsk, Chita, etc.
In this connection, traditional approaches to the study and formation of the urban environment
can not cover the whole spectrum of phenomena taking place in modern conditions and this raises
the need to consider the planning structure of the Siberian city on the basis of other
methodological principle.
Methodology
The solution for this problem is seen in dismemberment of the Siberian city structure into
separate planning elements – urban planning units – which are fixed by explicitly expressed
borders not described by the state regulatory documents. These borders can be of natural origin
(river, relief, forest) and of anthropogenic character (railway, industrial zones, motorway). The
urban structural elements should be more or less separate planning areas, differing in the degree
of isolation, number of external links, population, type and richness of infrastructure systems, etc.
It is interesting that these elements are so naturally manifested, e.g. in the urban structure of
Krasnoyarsk, that it leaves no doubt about the possibility (and, more often, the need) of urban
development through building autonomous and self-sufficient territories in terms of comfort of
© Gaykova L.V., Kiselyova O.V., 2019
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living of a certain level. The self-sufficiency of such territories – urban planning units –is a
requirement of comfort and rational organization; but not isolation. Self-sufficiency in this case is
understood as necessary characteristics for balanced functioning of a particular urban area on the
basis of flexible infrastructure, and a complex of social and cultural units.
Thus, today separate urban areas should be the object under consideration, the separate urban
areas convenient for living, work, recreation and creative activity. It is assumed that there will be
a decrease in commuting among the population, the notion “depressive” residential areas will
disappear, there will be a balanced demand for housing, public service facilities, transport,
targeted investment and construction. Taking into account the residents’ preferences (in terms of
the time spent in transport, convenience of locating objects and their compatibility, traffic
intensity, accommodation conditions, etc.), it will be possible to identify the capacity, main
directions of transportation, stability of consumer flows, and on this basis to build a system of
multifunctional urban nodes while individually modeling their content and structure. The number
of service centers and separate constructions of any profile is established as a result of a careful
analysis of urban development, consumer demand and analysis of competitive environment. In
this regard, ensuring the comfort of living in each territory should be based on flexible structuring
and a complex of social and cultural potential. Inside each self-sufficient urban planning unit
there should be comfortable housing, variety of workplaces, cultural objects and recreation areas.
The unity of the citywide structure will be provided by engineering and transport
communications and maintained by a system of green spaces. This is possible with the formation
of a city-wide multifunctional spatial model in which the main methodological principle will be
policentricity. Only in this case the urban structure will lose its total hierarchy and static
character, become branched out, will be freely combined with complex social, cultural and spatial
patterns of urban existence and development.
Measurement and analysis
The world practice has examples of solving similar problems. The famous Le Grand Pari(s)
programs, the principle of “point interventions” in Barcelona, “Lerner triangle” in Curitiba,
renovation phases of Lyon, comprehensive plan for the joint development of public space and
public transport in Strasbourg, the “many small steps” strategy in Copenhagen and many others
show a range of possibilities for transforming the urban environment. The concepts of New
Urbanism, Traditional Neighborhood Design, Enviromentalism, Smart Growth, Transit-Oriented
Development, Sustainable Development allow us to comprehend principles and find priorities for
the development of modern Russian cities. The review of Russian scientific publications devoted
to the problems of urban space reorganization emphasizes the timeliness and urgency of raising
the problem of transition from a monocentric urban structure to a polycentric one. One can
consider the ideas of A.E. Gutnov (“frame-cloth” binary model), L.B. Kogan (typology of social
spaces), G.A. Maloyan (urban planning module), V.L. Glazychev (units in the dictionary of urban
development), A.A. Pravotorova (algorithm of functional development of the urban area through
the “knot”, “line’ and “fabric” categories), etc. The study of the latest research results in the field
of architecture, sociology, cultural studies, urban studies shows a great interest of Russian
specialists in structuring the urban space in accordance with the new principles. The review of the
recent domestic scientific and practical developments shows that today there have appeared
interesting approaches and appropriate tools for working with urban areas in new conditions.
Thus, A.A. Vysokovsky, while developing the theory of “uneven regional” spatial urban
structure (Vysokovsky, 2007), states that the city consists of special complex units – nodal areas,
the presence of which determines existing unevenness and heterogeneity of urban fabric. This
approach provides opportunities for the targeted development of separate intensively used urban
areas with good locations within a citywide or district planning system.
T.V. Filanova (Filanova, 2008) believes that the basis for the differentiation of urban area
should be the unity of two components of the urban organism – social and spatial, with the
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leading role of the social principle. In this regard the author suggests that the environment of a
major city is differentiated into local social and territorial entities, the areas where the population
tends to concentrate nearer to the centers (social nodes) formed in the course of their natural
functioning. The boundaries of such formations are determined by identifying areas of social
activity within the everyday life of the population.
M. S. Kalmykov (Kalmykov, 2006) speaks about the urgency of introducing a new planning
unit into the scheme of functional zones of the urban general plan – a multifunctional urban
territory. The author suggests to accept the presence of a transport hub and existence of a clearly
defined social function as criteria for defining such territories. This approach provides an
opportunity for the development of a specific territory on the basis of interconnection of
communication, territorial, social and economic tasks with specific characteristics and
development forecasts.
S. Kolesnikov (Kolesnikov, 2006) believes that the current stage of major Russian city
functioning is the emergence of large architectural and urban planning entities capable of
accumulating a large number of functional processes, transport and communication flows, large
investments and solving major social and urban tasks. It is connected with the targeted formation
of special zones – highly urbanized multifunctional units of the urban structure of various
orientation. The author proposes an architectural typology of such nodes, methods for their
detection, methods of complex analysis and principles for an optimal structure formation.
A.E. Gashenko (Gashenko, 2012) considers an approach to the development of urban areas
based on the recognition of the intrinsic value of the urban environment of each part of the city,
regardless of the size, location, ideological, cultural and historical causes of its occurrence.
A detailed study of the peculiar features of the existing urban environment of particular territory
makes it possible to describe the city as a collection of different environments, each of which is
regarded as a value. The author puts forward the hypothesis of an integrated local urban
planning formation – an element of the urban structure, within the conditional boundaries of
which the urban planning properties and environmental characteristics are more uniformed and
revealed in a more concentrated manner than beyond its boundaries.
Thus, from the point of view of the “anatomy of urban organism”, the approaches considered
contain a conceptual basis grounded on the idea of structuring the urban tissue into separate urban
planning entities capable of supporting actively emerging polycentricity of Russian cities. From
this point of view, self-sufficient urban planning units are planning formations with
heterogeneous structure having definable boundaries and centers of consumer attraction. The
obtained theoretical database has been used in the research work which includes a number of East
Siberian cities involving Krasnoyarsk.
The planning structure of Krasnoyarsk was originally characterized by discreteness. This is
due to extensive methods of urban development prevailing in the past years. The housing
construction was carried out by using suburban land, and departmental approach that caused
disorderly urban development. The urban area has been dismembered by such inclusions as large
industrial zones, communal and warehouse territories, railway zones, pronounced terrain relief,
large rivers with tributaries. These factors have caused “patchwork” intersection of the urban
territorial organization. There was a “spreading” urban development; the distances from the city
center to peripheral areas increased, which, in combination with the traditional network of multiroute low-speed public transport, led to negative consequences. Today's Krasnoyarsk
development illustrates increasing decentralization process and strengthening of centrifugal
character of peripheral territories. In combination with the existing monocenter of the city core,
this situation is unstable and may lead to such threat as functional “separation” of the districts,
which in some cases has already occurred. This is a consequence of one major problem. There is
a contradiction between the dynamics of the city’s urban planning development and its
established infrastructure organization. These two systems have little correlation with each other.
The city’s infrastructural organization (public service, transport system, engineering support, etc.)
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is focused on a mono-center, it cannot “work” in terms of discreteness of the urban structure.
Attempts to bring these systems in line with the existing situation are only strengthening, and will
continue to intensify the service network fragmentation, transport problems of peripheral
territories, and technological complexity of urban engineering. The imbalance between the urban
systems of Krasnoyarsk, which now is manifesting itself, determines impossibility of its further
development as a monocentric structure. New approaches are needed that are focused on specific
features of existing territorial organization and of urban life as well. The discreteness of
Krasnoyarsk planning structure dictates the city to use the polycentric approach to its further
development (Fig. 1).
The undertaken research is aimed to structure the territory of Krasnoyarsk, to identify urban
areas, considered as self-sufficient urban planning units, to describe, analyze and systematize
them. The preliminary stage of the work has been devoted to the most important issue of
revealing the boundaries of such formations. In this study the boundaries of two categories are
applied: ‘insurmountable” and “surmountable”. Insurmountable borders are obstacles such as
railway, large industrial zone, motorway, river area, forest, and specially protected areas. The
category “surmountable borders” refers to physical possibility of crossing obstacles, but it
reflexes the residents’ mental reactions (“mine” and “not mine”/“owned by someone else”,
“convenient” and “uncomfortable”). We have managed to detect more than 30 urban planning
units.

Figure 1. Krasnoyarsk planning structure: the existing discrete character
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Figure 2. Detecting Krasnoyarsk urban planning units

The analysis of allocated territories (town-planning units), in accordance with the number of
basic parameters of functional, planning, and architectural spatial organization, has showed the
opportunities of preliminary systematization and classification. Thus, in accordance with the
planning structure, the following options are distinguished:
area: large (over 600 thousand sq. m.), medium (over 300 thousand sq. m.), small (from
70 thousand sq. m.);
configuration: compact, linear, complicated;
principles of development: introvert, extravert, polyvert;
time needed to reach to the core of the city center: remote districts (60-90 min.), middle
(35-40 min.), close to the core of the city (15-20 min.);
connectivity with other territories: isolated (minimum of communication links), relatively
isolated (sufficient communication connectivity), end-to-end connectivity;
ratio of residential and industrial areas: absence of industrial zones; industrial zone
adjoins the district and exists as a border; industrial zone occupies a small part; industrial
zone occupies a significant part;
configuration of public space: compact, linear, linear-nodal, linear-angular.
According to the functional structure the following models are distinguished:
availability of services: sufficient (sports, culture, trade, service), incomplete (trade and
sport, trade and culture), insufficient (local trade);
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location of service facilities: even placement of objects across the territory, uneven
placement of objects within the manifested concentration zones;
social and functional activity: high social activity (constant population flows, saturation of
the territory by universities, hospital centers, large entertainment or sports complexes),
high business activity (pulsating population flows, office areas, industrial and semiindustrial enterprises), periodic population flows (availability of dachas, recreation and
sports areas, boarding houses on the territory), minimum level of public activity (there is
no objects of the citywide importance within the area);
specialization of the districts in terms of social functions: explicit specialization (scientific
center, sports and recreation center, recreation area), mixed specialization (areas with
local recreation areas, hospital complexes, youth and children's centers);
construction values: historical and cultural monuments, memorial sites, modern art objects
and unusual buildings;
interaction with the landscape: clearly pronounced, easily detected on the city scale
natural landscape; the area has natural landscape elements of a local character; the area
has no elements of natural landscape character;
The accomplished research allows drawing a conclusion that the considered aspects are in a
complex and diverse interaction. Taking into consideration the main task of the study it is
necessary to identify the main criteria that allow us to focus while choosing the direction of
transformation of each territory in conditions of multifactor design.
The question of quality of the urban environment within each urban planning unit, its selfsufficiency, in our opinion, is related to the category of “accessibility”. It means:
 spatial accessibility, implying pedestrian reach of any point of attraction within the area;

functional accessibility, reflecting the neighborhood (housing, workplaces, social and
cultural facilities, and recreation areas);
availability over time and space, ensuring a simple and rapid movement from the center of
one area to the center of the other.
Since each territory is unique by definition, the challenge is to identify its “face” for each
urban planning unit. This is ensured by the targeted approach, both at the stage of assessing the
current situation, and at the stage of determining the necessary program for transforming each of
the territories into a comfortable and efficient urban space. The goal is to ensure self-sufficiency
of the territory on the basis of a balanced set of vital functions and revitalization of the compact
pedestrian urban environment. For the residents it means an opportunity to work, play sports,
meet friends next to their house, and have rest for the whole family in the fresh air without
leaving the limits of the metropolis. Interconnection of self-sufficient urban planning units with
each other by high-speed transport communications ensures the organization of urban territory
according to the polycentric model (system).
Consideration of self-sufficient urban planning units as unique planning formations requires
recognition of the value of the urban environment of each of the parts of the city, regardless of its
location, current state and prospects for development. Identification, mapping and studying of
such town-planning units changes the project attitude toward the urban planning environment and
makes it more substantial and meaningful. To study local phenomena a survey on the specific
territories of Krasnoyarsk has been undertaken, which makes it possible to identify environmental
features, the “spirit of the place” and values that are important to the residents. One of the
considered urban areas is located between Svobodny prospect, ulitsa Lado Ketskhovely, and
ulitsa Novosibirskaya (Fig. 3). These streets (ulitsa) are intense and busy city highways and are
defined as rigid borders. The territory, accordingly, does not have the resources of extensive
development.
The area is characterized by various constructions, which divide the territory into parts with
low-rise and medium-rise blocks. Each of the parts has service facilities of local significance,
well-marked courtyard spaces, and pedestrian passages. But at the same time, the number of
service facilities is estimated as insufficient, there are spontaneous parking spaces, and the
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absence of public areas is observed. The opinion poll of the residents showed that the residents
are positive about low-rise and medium-rise of the building (3-5 floors), the type of houses
(pitched roofs, bay windows, decorative elements), abundance of greenery (the park on the one
side, the square on the other side, trees all around); the territory is comfortable for pedestrians,
there are low-speed internal streets, and the territory is characterized by established close
neighbor ties (Fig. 4). Thus, the main value of the territory is intimacy of the environment,
friendliness of general atmosphere, proportionality of the environment elements to people. The
program of transformation should be based on principles that preserve and increase these
qualities of the environment.

Figure 3. Detecting the urban planning unit1

Figure 4. Krasnoyarsk: low-rise blocks within urban planning unit 1

As an urban planning unit, the right bank territory is allocated within Krasnoyarsky Rabochy
prospect, ulitsa Vavilova and ulitsa Kornetova, and Yakorny lane (Fig. 5.). Rigid borders are
determined by the intensity of highways and the railway. The territory has linear character – it is
located along the street with active traffic.
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The territory is characterized by stylistic, structural and spatial uniformity. The appearance of
residential buildings throughout the territory is the same (in architecture, form, and color) and
does not depend on the location (whether the building is inside the district or faces a busy city
street). In this regard, the perimeter character is detected, which is not provided by the original
architectural and urban planning concept of the residential area. The perimeter character is
manifested not by specific architectural elements of the buildings facing the streets, but by the
functional saturation of their first floors. This is confirmed by the abundance of service facilities
here for a variety of purposes. Inconsistency of architectural and design solutions (amateur
entrance spaces, bright signs, banners, etc.), lack of organized parking spaces, depleted
landscaping contribute to the organizational chaos and complexity of adjacent pedestrian areas.
The quality of the environment of interior parts in the residential area is assessed by residents
as favorable. They admit the openness of the space due to predominance of residential buildings
of medium height, some randomness of gardening (considered as natural), restrained color scale
(Fig. 6).

Figure 5. Detecting the urban planning unit 2

Figure 6. Krasnoyarsk: urban planning unit 2
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However, there is a general inconsistency of the areas, worn-out equipment, broken asphalt,
unauthorized parking in yards. Garages, communal storage facilities and yard gas storages are
randomly located inside courtyards and in dead-end alleys. The value of this district is spatial
openness, low building density, a combination of freedom for pedestrian movement in
combination with the absence of extraneous pedestrian flows. The program of transformation
should be based on overcoming the monotonous homogeneity of constructions and spatial
depletion that complicates the formation of the overall structural integrity of the district.
The territory in the central part of Krasnoyarsk has been defined and studied as an urban
planning unit. The territory limited by ulitsa Konstitutsii, ulitsa Lenina and ulitsa Parizhskoy
Kommuny is an example of recreational functions predominance (Fig.7).
The constructions facing ulitsa Lenina are characterized by small scale, monotony, general
deterioration of buildings and have no architectural features of citywide importance.
The closeness to the river and the coastal park zone on the northern side, the natural terracing
of the territory, the rational placement of groups of dwelling houses, the location of basic service
facilities in walking distance make it possible to assess the area as comfortable for living.
However, there is a problem with parking spaces, children's playing grounds in yards, pedestrian
sidewalks, and depleted landscaping (Fig.8 ).

Figure 7. Defining urban planning unit 3

Figure 8. Krasnoyarsk: urban planning unit 3
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The residents consider closed character and isolation of the territory from the manifestations
of a large city such as noise, gas pollution, high-speed traffic of the most significant streets of the
city the main value of their district. The basis for the transformation program should be the use of
relief, supporting internal pedestrian areas with links, preservation of exits to coastal recreation
areas, and functional convenience of public services.
The urban planning unit known as Solnechny district is one of the most rapidly developing
areas in Krasnoyarsk (Fig. 9).
The main feature of the area is its remoteness. This circumstance determines specific
character of its boundaries. From the southeast it is a transit regional highway, and from the
northwest there are open territories on which the district development is possible in the future.
The residents evaluate the distance factor in two ways. On the one hand, they like living outside
the metropolis (no noise, gas pollution, huge traffic, etc.); on the other hand, the distance makes a
large number of people to commute to work or school, theater or museum, to the city
administration, and etc.
The spatial axis of the district is the road that does not separate, but unites parts of the
territory into a single unit in the longitudinal direction. However, in the transverse direction, the
division into two parts by ulitsa Mikutskogo and ulitsa Slavy is evident (Fig. 10).

Figure 9. Defining urban planning unit 4
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Figure 10. Panoramic view of Solnechny district. Urban planning unit 3. Source:
http://images.esosedi.org/p_solnechnyiy_krasnoyarsk_obschiy_v/108547799/

The survey has revealed the sufficiency of public service objects within the territory, optimal
connection of residential groups and neighborhoods with the main street. A striking characteristic
is the location of the building on the terrain. From afar, the building array is perceived
holistically, because it is obvious that the erection of residential groups is carried out in
accordance with the adopted concept. This is manifested in plastic, color and spatial orientation
of residential buildings. However, a survey of the interior spaces of the territory reveals some
discontinuity and chaos of the building at the human scale. There is a lack of greenery, presence
of vacant spaces between residential groups, lack of organized parking lots and garages. There is
a fundamental contradiction in the scale: there is integrity at the level of residential area and
unsystematic character at the level of residential areas. The residents mention good ventilation of
the territories providing clean air, they describe their territory as prospective, and expect the
saturation of urban space with pavilions, areas for communication, areas for sports and active
leisure and amenities. The residents describe large courtyard spaces and free adjacent territories,
which are considered as a potential for locating leisure facilities for the community as main
value of the district. The program of transformation should be based on the general concept of
district development and contain targeted recommendations for specific territories, taking into
account the residents’ preferences.
Observation of the available materials allows us to conclude that allocation of urban planning
units and transformation of each of them by the means of flexible combining available resources
of particular territory (the service industries, servicing technologies, management tools,
management principles, financing methods, etc.) ensures shifting from the monocentric to
polycentric model of urban organization. At the same time, the formation of the urban planning
units self-sufficiency implies working out foresight development plans, which should be based on

Urban Form and Social Context: from Traditions to Newest Demands. 2018

367

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

the results of targeted consideration of naturally occurring conditions and problems in each
specific case.
Such self-sufficient urban planning units should become a specific architectural and planning
object. For specific areas of the city this approach ensures:
system urban regulation based on a comprehensive accounting of local specific features
and intensification of the territory use;
interactive multifunctionality, in which public spaces are transformed into multisectoral
complexes;
structural flexibility, indicating the ability to respond to changing environmental
conditions and the populations’ needs;
uniting the elements on the basis of a combination of centripetal and centrifugal
functional processes for the purpose of mutual exchange of resources;
informative integration, which allows obtaining fundamentally different qualities and
density of the cultural environment, which provides additional attractiveness;
stability of social development, in which different levels of interpersonal relationships and
the way of life of different communities reveal regularities and interdependence of
interaction;
preservation of ethno-cultural identity as the result of immersion in specific historical and
cultural experience of particular territory; the desire to preserve individuality and
independence of the elements;
innovation as a development strategy with the use of new technical and communicative
approaches and technologies in working with citizens, new forms of organizational and
financial activity, monitoring the needs and expectations of citizens to make lifecorrecting decisions, etc.;
competitiveness as a manifestation of a new organizational form, in which visible work,
competitiveness, cooperation of participants, external links and circulation of knowledge
is the basis of dynamic development;
priority of the quality of life indicators as the indicators of development (health and
welfare of the population, the quality of the social sphere, environmental quality,
readiness for change, etc.).
The reviewed theoretical studies and practical work have shown that polycentrism for the
modern city is an opportunity for a balanced development, due to the emergence of new
growth points and centers of attraction. This means that traditional criteria for quantitative
growth (population size, housing volumes, transport communications, introduction of
social infrastructure facilities, jobs, etc.) fall into the background, yielding their dominant
position to quality criteria. As the result, the growth paradigm will be complemented by
the development paradigm, the conditions of “survival” will become the conditions for a
“new quality of life”, the principle of competition will be replaced by the principle of
coordination.
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THE INFLUENCE OF THE UNIVERSIADE
ON THE CITY LIFE
Abstract: The article reveals the results of the research on the influence of such mega-events
as Universiade on the city life and citizens. Within one period mega-event may impact the city
in a different way. We have tried to find out what spheres of the city-life it can change and
when these changes are positive.
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Introduction
The world student sports games take place almost every year in different countries. It is
possible to see the dynamic of growth in the number of participating countries. It shows
popularity of the Students’ games and indicates the cities’ interest to become a host of the
Games.The first games were held in 1959 in Turin, Italy. That time 45 countries took part in the
Games. The most numerous Summer Universiade was in 2003 in Daegu, Republic of Korea. That
year 174 countries took part in the Summer Games. The first Winter Games were held in 1960 in
Chamonix France, when 16 countries took part in the Games. Most numerous Winter Universiade
was in 2011 Erzurum, Turkey with 58 countries. Over the years, the number of participating
countries has become more and more global (The Best Historical British Athletics Stat: Online
resource). The highest popularity of the Universiade was in the beginning of 2000s.There was a
slight decline to the Students games in our days, it can be explained by the global economic
situation, and by the fact that each country by submitting its application carefully estimates its
risks and possible benefits of hosting the Games. Such event requires thorough preparation and
rich financial investments. On the economic side, there is an important question of investment
and payback effectiveness. On the side of city development, it is rather important to assess and
understand the depth of influence and quality of the changes that the Universiade will bring.
Methodology
To be a host of the Universiade is a difficult task and hige opportunity in the same time.
Events of a global scale are known as mega-events. According to the resarch of Roche, Glasgow
Caledonian University Mega-events are defined as “large cultural (commercial, sport), dramatic,
internationally significant event” (Roche, 2000). From the point of view of the city as a living
organism, it is important to understand how much the heritage of this event will be useful and
effective. Through out the time mega-event can be divided as:
1. Preparation: the general vector of urban development and the scenary of holding is being
formed. The main urban and planning solutions are being laid and implemented, new objects are
being built, the road- transport network is changing, the function of certain elements of the city is
changing functionally. The construction sphere is at the peak of activity in this time. New
workplaces are being created, the intensity of the workforce is increasing. In the social sphere
there is an active volunteer training, which has a positive impact mainly on the youth. Citizens
may experience some discomfort associated with preparations to the mega-event.
It is the stage of creation.
© Grigorieva A., Fedan A., 2019
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2. Conducting the Universiade is the culmination, the most intense time for the cityorganizer. This is the stage when all the strengths and weaknesses of the city, organization and
behavioral relations are clearly visible. During this period, the citizens have euphoria, pride and
joy; they understand that all the inconveniences and protracted repair and construction work has
not been in vain, they clearly see the results of what everything has been started for. Guests and
participants of the event get acquainted and feel the city as it is prepared and shown by the
organizers. The citizens rethink and overestimate their city at this time.
Stage-consumption: the service sector and trade have maximum intensity.
3. Completion is results. The city remains alone with itself. Stage-comprehension. If
previously, the city was working for the mega-event, now the mega-event is working for the city:
constructs objects, infrastructure, volunteers, receives new experience and knowledge; citizens
are inspired by the past events; all this nourishes and develops the city in case of positive
experience.
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Figure 1. The number of countries participating in Summer Universiade (1959 – 2017).
Available at: https://ru.wikipedia.org/wiki
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Figure 2. The number of countries participating in Winter Universiade (1960 – 2017).
Available at: https://ru.wikipedia.org/wiki
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According to the research of D. Sivaev the results of mega-events could be long-term (such
as investment attraction, long-term grows opportunities for local city business) and short-term
(such as growth in consumer services and hotel sector) (Sivaev, 2015).
The Universiade affects almost all the areas of citizens’ life and the city life. It changes such
spheres as:
services sector,
society,
economy,
construction and architecture,
existing transport and engineering infrastructure,
tourism,
culture.
Measurement and analysis
Three major cities are taken for the analysis, two of which – Alma-Ata and Kazan – have
already hosted the Universiade and we can in fact evaluate the preparation, use and further
development of the environment after the Universiade. We also have a possibility to understand
how much this event helped the city revive, and opened new prospects. The third city is
Krasnoyarsk. At this moment preparing for the Universiade 2019 are at the top, and according to
the announced development strategy and the proposed construction, it is possible to make
assumptions about what impact on the urban environment will be provided by the Universiade
after its completion.
The following algorithm has been created for this research:
The declared number of participants, declared budget, the strategy of preparation and
conduct.
The influence of mega-events on the urban development.
The analysis of popularity of the event: tourist flows, number of participants, degree of
interest of citizens and their part in contribution to the Universiade; citizens’ visits to
sports and cultural events.
Completion: application and use of sports facilities and the Universiades heritage
influence on interest in sports, cultural life of the city, volunteer movement. What
impression the city has left in guests and participants, the assessment and impressions
from the citizens.
Kazan. In July 2013, the 27th World Summer Universiade took place in Kazan. The budget
of the Universiade in Kazan was amounted to 228 billion rubles, of which 67 billion was taken
from the federal funds, 81 – from the regional funds, and 80 – from the extra-budgetary sources
(Byudget Universiady v Kazani sostavil bolee 200 mln rublei: Online resource) about 40 billion
was spent on the construction and reconstruction of sports facilities.
64 objects were involved in the Universiade: 30 of them were built specifically for the
games, 28 sports facilities were reconstructed, and six – existing ones.
One of the most important objects of the Universiade is the Universiade Village. There was
spent 14.4 billion rubles on its building (Byudget Universiady-2013 sostavliaet 228 mlrd rublei:
Online resource); the total area of the Village is 274,000 sq. m.; 14500 people can live in the
campus. The village was built in the southern part of the city 9 km from the center, before and
after the games this object has been used as a campus of Kazan Federal University.
A lot of sports objects were built and restored, which made it possible to provide the city
with a high-level sports base. For example: the football stadium “Kazan Arena” with 45 000
seats, palace of water sports, tennis academy, palace of combats “Ak Bars”, volleyball center “St.
Petersburg”, center for boxing and table tennis, center for gymnastics and rowing channel.
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SUMMER UNIVERSIADE
2013BUDGE
Cost of works

A total of 8.16 billion dollars (268 billion rubles.)
Modernization of the underground station 0.37 billion
dollars (12.5 billion rubles)

0,37

Construction of objects of the Universiade 1.25 billion
dollars (40 billion rubles)

1,25

Preparation and organization of 6.90 billion dollars (228
billion rubles)
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Figure 3. Summer Universiade 2013: budget

Opening of the Emergency Medical Care Center was timed to the Universiade. It appeared
thanks to the reconstruction of hospital №7. In addition to the reconstruction and modernization
of existing buildings, a new surgery department was built with a total area of 41.5 thousand
square meters (Kazan 2013: Nasledie Universiady: Online resource). The center is featured with
all the necessary modern equipment, it is the main medical site of the Universiade and today it
serves for the residents and visitors of the city.
Much attention was paid to the development of the existing infrastructure of the city during
preparations to the Universiade; most of the budget allocated for the games was spent on it.
Reconstruction and extension of the international airport “Kazan” helped to increase the
capacity to 650 people per hour. There was build a new terminal with teletraps; the frequency of
flights and geography also has significantly increased.
According to the requirement of FISU, transport infrastructure of the city should allow
athletes to get to the airport from the Universiade Village in 20 minutes (Podgotovka k
Universiade: transport, den’gi i marketing: Online resource). To implement this requirement a
new aero express appeared. A large-scale reconstruction of the road and transport network was
carried out to improve the current transport situation. The total length of the modernized road and
transport network was about 200 kilometers. Also, 41 pedestrian crossings and 11 traffic
interchanges were built, which helped to redistribute the traffic through the streets in the city
center.
Much attention was paid to the development of subway. Tree new stations were opened
specially to the Universiade. There are ‘Yashlek’, ‘North Station and ‘Aviastroitelnaya’. The
construction of new stations has made it possible to provide a subway access to 30 sports sites of
the Universiade. Considering the importance of high-speed transport for a large city, the
development of the subway is being continued up to this day.
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Figure 4. The Universiade Village, Kazan.
Available at: https://sdelanounas.ru/blogs/36907/

Figure 5. Emergency medical care center (Hospital №7).
Available at: http://www.kazan2013.com/ru/emergency_hospital
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Figure 6. New terminal in “KAZAN” Airport. Available at: www.kazan.aero/

Figure 7. Subway station “Yashlek” in Kazan

The ecology of the city was not ignored. For the time of the Universiade 3 pollution control
stations were installed, they helped determine the air temperature, direction and wind speed,
monitored the concentration of harmful substances in the air (9).
The Universiade had a great influence on the city and citizens. For example almost all cafes
and restaurants now offer national dishes. Four thousand people participated in the opening and
closing ceremonies, and more than 45 thousand people attended. 1,7 thousand volunteers were
there as well. The games revived the life of the city, created additional jobs and introduced many
volunteers to the organization of the event. Twenty thousand volunteers took part in the
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Universiade: they were people not only from Kazan and all Russia, but also from 25 countries.
The volunteers received their work according to their specialization. For example, if you are a
journalist student, a preference is given to work in the press center, and if you are from a medical
institute, it is first suggested to become an accompanying team or work in a medical center. This
allowed the volunteers to not only actively participate in the life of the Games, but also to apply their
knowledge on practice, to be more useful to the society and gain experience in international relations
with different people. 11,759 athletes from 160 countries took part in these Games; 663 yang
sportsmen from Russia took part also (including 51 sportsmen from Tatarstan). During the
Universiade the event was visited by about 150 thousand guests – 3 – 5 times more than the number
of tourists in this month annually. The citizens noted that the Universiade has brought a large number
of work places to Kazan. According to Kuznetsova, 41% of the residents believe that the Universiade
has affected increasing of work places in the future [9]. Participation in the Universiade has given a
great experience for many specialists. The development of small business, thanks to the opening of
small restaurants, souvenir shops and cafes also should be noted.
When the Kazan citizens answered a question “Do you agree or disagree that the Universiade
influenced the number of people who go in for sports in your city?”, 27,6% of them has responded
that they agree, 24,2% - rather agree, 19% - could not say whether they agree or not, 16,6 % has
found it difficult to answer, and 5,4% disagree with this statement (Kyznetsova, 2013).
This statistics indicates that the Universiade has influenced the life of the city largely.
Improved transport infrastructure, reconstruction of roads and stations, the airport and the subway
have allowed making the life of citizens more comfortable and traveling around the city faster.
Constructed objects have passed under the influence of the universities of the capital of Tatarstan,
children's and youth sports schools and schools of the Olympic reserve. Of course, during the
preparations there were discontent on the part of citizens. According to how much their habitual
way of life changed, the roads were closed, many of the sites of city were rapidly built
up.Butcitizens felt pride for their city after they visited the Games and felt their atmosphere.
Sports began to develop actively and the city became more open and well known outside of
Russia.All this gave an additional chance for the development of the urban environment, public
relations and the sporting life of people.Having received so much opportunity for realization of
ambitions Kazan is still trying to develop the prospects that have opened before it, orienting sport
facilities to the needs of citizens and creating a more comfortable environment in the city with
multinational, unique heritage.
Alma-Аtа. Winter Universiade 2017 was held from January 29 to February 8, 2017. The
right to hold it was claimed by two cities: Alma-Ata, Kazakhstan and Trento, Italy. A week
before the announcement of the results, the Italian government decided not to hold the meeting.
So, it became known that Winter Universiade 2017 would be hosted by Alma-Ata. Over 1,600
athletes from 57 countries took part in the Games and over 3000 volunteers took part in the
organization (Winter Universiade 2017: Results: Online resource). 109 billion tenge ($327.64
million) were invested from the Republican budget for the building and development of
infrastructure for the Universiade. About 17 billion tenge ($51 million) was spent on preparation
and organization of Universiade. The cost of building of the ice palace “Almaty Arena” coasted
38.5 billion tenge ($115.9 million), the ice palace “Halyk Arena” 23.4 billion tenge ($70.5
million), a complex of buildings of the Athletic Village for living of participants 42.6 billion
tenge ($128.3 million). 30 billion tenge ($90 million) was necessary for lending communications
to the objects of the Universiade. It was the most budgetary Winter Universiade.
The main sports buildings necessary for competitions are already available in Kazakhstan.
New stadiums were built by 2011, when Asian Games took place in Astana and Almaty. In those
years, $1.4 billion was spent on the construction and reconstruction of sports and other
infrastructure. In particular, a sports palace, high-altitude sports complex, ski jumping complex
and others were built in Alma-Ata.
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Figure 8. “Almaty Arena”, Ice Palace. Available at: www.jegkorongblog.hu/

WINTER UNIVERSIADE 2017 BUDGET
Cost of works

Total 327 million dollars

Infrastructure and engineering 30 million dollars

27

Building objects of Universiade 249 million dollars

249

Preparation and organization 51 million dollars

51
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Figure 9. Budget Universiade 2017

The mayor of Almaty said “Building of Universiade objects has provided work-places for
more than 1,550 subjects of the small business with the creation of more than 30,000 work-places
in building sector and other industries”. Such statistics indicate a stimulation to the urban
development, an increased interest of employers in vacant specialists, of healthy rivalry in
different sectors [12].

Urban Form and Social Context: from Traditions to Newest Demands. 2018

376

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

STATISTICS OF ATTENDANCE AND PARTICIPATION
Factual data

Forecasts
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Figure 10. Statistics on attendance and participation

According to the forecasts, expected number of sportsmen participating in Winter
Universiade 2017 was more than 2000 – in fact, 1,600 people from 56 countries of the world. For
the period of the Universiade 3000 volunteers were involved, about 30,000 foreign tourists came.
The opening ceremony was attended by 12 000 spectators. The statistics of visit of
Kazakhstan convincingly demonstrates the growth of and attendance by tourists during the
Universiade.

Figure 11. Number of visitors served by type of tourism. Available at:
(http://finprom.kz/ru/article/kazahstan-stanovitsya-populyarnym-u-inostrannyh-turistov-za6-mesyacev-2017-goda-stranu-posetili-na-205-bolshe-chelovek-chem-god-nazad)

Particular attention should be paid to the Universiade Village, because the first time in the
history of the Students Winter Games was built Athletic Village.
5000 people can live in this village: it has 21.5 hectares area. Building has being continued
for 4 years and cost 42.6 billion tenge ($ 127 million)
All the buildings of the athletic village are located around the central block in the form of
letter U. It is the symbol of Universiade. There are 14 apartment blocks and 3 multifunctional
units.
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Figure 12. The Universiade Village in Alma-Ata. Available at: http://www.kazpravda.kz

In the residential blocks of the village there are 1,748 apartments. The Athletic Village will
turn into a new residential neighborhood. After the games, a part of the apartments has been
transferred to needy families under a program of preferential housing and part of which has been
put up for sale.
Krasnoyarsk. The student games in Krasnoyarsk will be held from March 2 to 12, 2019. In
the framework of the World Winter Universiade 2019 medals will be played in 8 compulsory
sports: skiing, biathlon, cross-country skiing, hockey, short track, snowboard, figure skating,
curling. Also, medal kits will be played in 2 types of additional sports program: freestyle and
orienteering. In addition, medals will be played in the demonstration tournament on hockey.
About 3,000 athletes from all over the world are expected. The city is preparing to host more than
10,000 guests. Games in Krasnoyarsk will be the first winter in Russia!
The total budget of the 2014 Winter Universiade will be 40.5 billion rubles. These costs include
not only the construction of new facilities, but also the reconstruction of old ones, the modernization
of transport infrastructure, the organization of the cultural program and the costs of training. Expenses
of the federal budget: sports facilities – about 14 billion rubles, transport infrastructure facilities – 3.6
billion rubles, medical facilities – 7 billion rubles, village facilities – 6 billion rubles (Byudget
Universiady-2019 v Krasnoyarske sostavit 40,5 mlrd rublei: Online resource).
It is planned that 3050 sports delegates from 50 countries, as well as 200,000 guests and
spectators and about 5000 volunteers from all countries will take part in the Universiade.
Currently, the construction of Universiade facilities is being actively carried out; some of
them have already been built and put into operation, for example, such as: the Sports and
Entertainment Complex “Platinum Arena Krasnoyarsk”, the Sport and Coaching Unit “Gornyi”.
The main objects for the Winter Universiade will be designed for a long-term perspective,
many of them are built on the popular ski resorts of the city, and next to the student campuses.
For example, the Universiade Village will be located on the campus of Siberian Federal
University. This location allows you to be in close proximity to the main ski facilities. Thanks to
the existing infrastructure of the University, the campus will be able to accommodate about 3000
beds for athletes and accredited individuals, unfortunately, the issue of accommodation of visiting
students for the time of the Universiade is still open.
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BUDGET UNIVERSIADE 2019
Cost of work

Medical facilities 121.044 million dollars (7 billion
rubles.)

121,044

Transport infrastructure 62.251 million dollars. (3.6
billion rubles.)

62,251

Sports facilities 242 million dollars (14 billion rubles.)
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Figure 13. Universiade 2019: budget

Figure 14. Siberian Federal University, Krasnoyarsk.
Available at: http://www.sfu-kras.ru/

Also, in this area there is active construction of a multifunctional center of Federal State
Educational Institution of Higher Education “Siberian Federal University”. According to the
project, the facility will include an educational and sports unit with a food factory, gymnastic,
training and training halls, with the possibility of transforming one sports hall into a dining room
for 700 seats.
Also, the already established ski resorts in the urban area have been actively developed.The main
burden was taken by Nikolaevskaya Sopka, on which the Regional Sports and Training Complex
“Academy of Winter Sports”, including many new ski trails for freestyle, high-pile complexand
administrative and training blocks. This place will hold competitions in freestyle, snowboarding,
skiing and orienteering. Snowboard competitions will be held in the existing All-Season Park of Sport
and Recreation Fun-park “Bobrovy Log”, today actively reconstruct the “Biathlon Academy”
complex and many other facilities of the existing infrastructure; the new sports buildings will be
presented – sports and entertainment complex “Platinum Arena Krasnoyarsk’, with the capacity of
7000 people, designed for ceremonies and competitions in figure skating.
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The ice arena on Partizana Zheleznyaka ulitsa, with the capacity of 3,500 people, where it is
planned to hold hockey competitions. The healthcare for Winter Universiade-2019 is not left
without attention. A new surgical building will be built in the regional clinical hospital, in the
same way in some hospitals reconstruction of diagnostic departments will be carried out, helipads
for sanitary air transport will be organized.
The transport infrastructure is also undergoing changes. The construction of intersection with
Nikolayevsky Bridge is actively underway, for a more convenient connection of remote parts of
the city, on the same time reconstruction of the central streets of the city and the communal
bridge. According to the information on the website of the Krasnoyarsk City Administration, in
order to finance the roads in 2018, 1.7 billion rubles will be allocated. Most of the roads offered
for reconstruction are those for which guests and participants of the Games 2019 will travel. As
part of the ongoing repairs, work is planned at 42 sites.
As for the whole year before Universiade 2019 is being held, it is very difficult to talk about what
will happen next with the new sports facilities and it's hard to predict how the Games will go and
what impression they will leave at the guests of the city. According to strategic plans of the city, new
objects are promised to be transferred to sports schools of the Olympic reserve; they will also be
available for the citizens. Also, new ski slopes at Nikolaivskaya Sopka will be designed for
international competitions, and the reconstruction of clinical hospital will allow taking up to 62,000
patients a year, which will positively affect the development of public health in the city.
Holding significant sports events allows the urban environment to develop not only in terms
of sport, but also in the whole infrastructure. This is a great chance to show oneself, to improve
the life of citizens and to develop new areas of the urban environment. By how much more the
budget goes exactly to the development of infrastructure, this is favorably shaped by the attitude
of the townspeople towards the upcoming event. After all, only this approach allows the Games
to contribute not only to the development of sports. After the Universiade ends, the city has all
the assets that it was possible to build and only the influence of mega events on the structure and
comfort of the environment depends on the development strategy.

Figure 15. “Platinum Arena Krasnoyarsk”: 3D model.
Available at: http://newslab.ru/info/dossier/platinum-arena-krasnoyarsk
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Figure 16. The Ice Arena on Partizana Zheleznyaka ulitsa. Available at:
https://ksonline.ru/230962/ledovuyu-arenu-v-krasnoyarske-za-3-mlrd-rub-postroyat-moskvichi/

Figure 17. Nikolayevsky Bridge, Krasnoyarsk. Available at: http://tvk6.ru/publications/news/33038/
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Conclusion
Cities are fighting for the right to hold cultural, sport or economic mega-events of
international significance. Universiade is an opportunity to attract tourists, invest, create and
strengthen business connections. It is also an opportunity to make a leap in development, improve
the ecological situation, transport communication, infrastructure, which will serve the city during
and after the mega-event.However,hostingsucheventisarisktoo: the budget of mega-event, the
investment to preparation, organization and hosting is significant risk. It is impossible to predict
with confidence the level of income and the successful functioning of new city-objects in the
future.
In the life of the city and its citizens preparations associated with the repair and building
works, hosting with increasing street eventful activity. Completion with the transition to the usual
rhythm of life and with close attention to the legacy of mega-event.
A sign of successful organization and hosting of mega-event is the rational distribution of the
financial flow, active investment in urban infrastructure and image of the city, attention to the
cultural life of the city. Such an event can give a real push to local small and medium-sized
businesses, the building industry, and the service sector. Social ties are also strengthening thanks
to the mega-event. Organization of volunteer movement, exchange of cultural values, high spirits
during the Universiade are helping every citizen and visitor feel unity and involvement in a
common event.
As a part of preparation for each city selected as the object of the research a special attention
has been paid to the roads, transport interchanges, and city-to-airport communications. This
works both for the Universiade and for the city. In all the cases, there has been modernization or
construction of medical facilities, and the City Hospital № 7 in Kazan is a striking example of
this. Creation of new urban area in Alma-Ata speaks of explicit contribution of the Universiade to
the development of the urban environment. Modernization and building of sports objects give the
city an opportunity to host competitions in the future, to educate new athletes and increase
interest in active lifestyle.
On the eve of the Universiade, hotel and restaurant business comes to life; there is a rise in
property prices. The attention of the citizens to their city, its history, culture is growing, and this
means that to the objects of culture – museums, exhibition spaces, theaters – it is increasing as
well. The volunteer movement arises and is strengthened-this is primarily the involvement of
young people; the interest is also growing in those sports that are included in the program, which
means that there is a growing interest in sports sections, local sports clubs and teams, in domestic
competitions and championships.
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THE INFLUENCE OF URBAN LIFE ON URBAN FORM
OF RESIDENTIAL UNITS
Abstract: The article reveals the results of the research on morphological development
of residential planning units (micro district, neighborhood, community) based on changes
of land use and plan analysis. Morphological processes of residential planning units’
transformation and creation of new morphotypes accompany the development of modern
cities. The article presents the newest versions of residential planning units based on
symbiosis of their original concepts
Keywords: morphogenesis, residential planning units, market colonization, adaptive
redevelopment.

Introduction
The urban life in certain way influences generating the urban form throughout the
development of mankind. Appearance of new activities, scientific and technical advances, and in
some cases fashion as well as emergence of new subcultures certainly affects the urban form. In
particular, they affect residential units. The hypothesis of Robert Park (Chicago School of Social
Ecology) is as relevant today as it was a hundred years ago. It says that the city is the result of
dynamic processes of human activity.
Physical degradation and social contradictions of the early 21st century challenge for
scholarly criticism, provoking the search for functional solutions, such as adaptation of the
residential environment in its planning to the modern dynamic processes of the population
activity.
Problems of social stratification, development of management systems in housing and
utilities services, integration of production activities in residential structures lead to the
development and emergence of new planning forms as well as modification of the morphology of
residential areas.
The latest planning structure types of the residential environment, different in content and
structure, penetrate in the world architecture and urban planning.
This article analyzes different categories of dynamic processes of urban life and their
reflection on the form of residential units. Three of them are distinguished:
socio-economic processes (“People and money”),
socio-demographic dynamic processes of the population activity (“People and function”)
сulturological phenomena reflecting the urban form (“Culture and territory”)
In this article considered the international experience in the development of residential
planning units, paying special attention to the social and spatial transformation of microdistricts
being the most widespread form of housing in Russian cities (Fig. 1).
Socio-economic processes
Certain residential units are formed in modern cities through economic and cultural criteria
because of growing social stratification and socio-territorial segregation of those cities. New
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residential units, such as “gated communities” and “precincts” are formed. They present closed,
and as a rule, controlled residential areas of a certain enclave.
The territory of residential unit is gated by several characteristics:
by spatial characteristics, it is divided into external and internal environment (as a rule,
the access to the internal environment is closed);
by socio-economic characteristics - it is divided by market value of housing.
G. Ptichnikova outlines that “gated communities” have new forms, nevertheless, they have
for long been known in the history of urban planning. Referring to a British sociologist Z.
Bauman, the points out that nowadays residents of "gated communities" demand social isolation:
“no neighbors” serves as a precondition for living in local isolation, by providing special security
to those people, their homes and “playgrounds”. As a result, practically every major Russian city
has the areas of this kind. But in fact “gated communities” integrated into the city (Fig.2,3).

Figure 1. The map of microdistrict of Krasnoyarsk

Figure 2. The map of “gated community”
inside the city

Figure 3. Close residential quarter “Gorodok”
in Krasnoyarsk
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For example the development of Krestovsky Ostrov in St. Petersburg shows an example of
such process – it is like “a city in the city”. Residential complexes “Four Horizons”, “Privilege”,
“House by the Sea”, “Parade Quarter” and others have clear characteristics of isolation and
gating. Privacy, privilege and enhanced comfort are the main characteristics of these residential
complexes.
The idea of socio-property mixing shows the modern approaches to the formation of socially
sustainable city. According to the studies of K. Kiyanenko, the idea of socio-property mixing was
first promoted and tested in the middle of the 19th century in the UK. In our country the idea of
“mixed housing” appeared in the late 1970s. There is a range of legislative, regulatory,
administrative, fiscal and other measures ensuring the development of different archetypes of
housing (within a microdistrict/neighbourhood/community) which lay behind mixing policy at
the present stage of social development. As a result, a mixed residential unit includes diverse
social stratum of society.
K. Kiyanenko notes that there are special laws, such as Housing Act of Canada or Fair
Housing Act of the USA, working almost all over Europe and North America. Mixing is fixed in
those laws as one of the principles of accommodating. The researcher also points out that the
“income-mixed” residential complex “Navy Green” has been built in New York since 2010.
Meanwhile, European architects develop such high quality standards of social housing that they
are attractive for many clients of free market. The author gives a number of examples of mixed
residential units (income-mixed residential units designed by R. Erskine in the UK, such as
“Millennium Village” (London), “Ballymun” (Dublin, 2013), the city of Almere and Kattenbrew
district in Holland). Socially integrated quarter was built in Moscow, combining municipal and
commercial housing under the same façade.
Functional-planning inversions due to the integration of production activity into the
living environment
Dynamic lifestyle of the early 21st century dictates new criteria for the formation of
residential areas in the modern city. Such categories as “mobility” and “accessibility” serve as the
main ones in ensuring the normal functioning of the city. The ideas of “mix-use development”,
urban villages’ concept, transit-oriented development, core of urban growth, etc. are developing
nowadays.
The main task of the development strategies of many residential units is “saturation” of those
units with multifunctional zones of providing diverse services and new workplaces. Previously
unified residential housing of the Soviet period is being filled with new workplaces, facilities of
small and medium businesses (Fig.4). Moreover, the ideas for the development of local economy
are implemented in the plans of the East Germany reconstruction. The idea is that the business
taxes form the local budget of the microdistrict, which fundamentally changes relations in the
territory and the form.
Foreign countries have started introducing the concept of combining commercial-active zone
with transportation hub since the early 21st century. The idea of Transit-Oriented Development
(TOD) is increasing the role of public transport by introducing it into the center of the
commercial-active zone of residential unit instead of satisfying utilitarian deficit of parking lots.
The transfer hub is filled with public service providers and recreational facilities. In the US, TOD
system is considered to be a concept diametrically opposed to Traditional Neighborhood
Development (TND), where public transport stops are located at the boundaries of planning unit.
In a transit-oriented area, the center is filled with relatively dense housing in a radius of 400-800
m in the pedestrian access zone. The density of housing decreases as the distance becomes
greater. Transit-Oriented Development (TOD) was introduced in many states of America (Fig. 5).
One of the stages of residential units’ evolution was market colonization of public spaces.
Pedestrian zones and public cores with various facilities of attraction start being formed in the
territory of residential units.
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Figure 4. Mixed residential unit

Figure 5. The chain of city centers of Krasnoyarsk

The existing Russian microdistricts are being filled with open space markets; meanwhile,
planning schemes start to include versatile public spaces. For example, naturally developed
commercial areas in Russian and German microdistricts caused redistribution of pedestrian and
traffic flows due to the changes in the system of transport regulations and pedestrian pathways
priority. The concentration of functions is formed along the highways of the city importance,
especially near public transport stops. The ideas of transit-oriented development of residential
areas gradually become a practice. Regional development strategies of Canada, the United States
and Sweden base on “strong and advanced community” with the development of multifunctional
centers – areas for activities of social communities, which are assigned with specific planning
boundaries. It is assumed that professional activity within residential areas, creation of additional
workplaces and personal identification of an active citizen will lead to economic and social
stabilization of society and improve the quality of the habitat.
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Culturological phenomena which impact the urban form (Culture and territory)
At the same time, cultural diversity of the city is understood as specific variations of different
“topics”, which is reflected in the formation of urban environment, in architecture and urban
planning. In the early 21st century the residential environment was affected by such fundamental
issues as joint bringing up of children, religious identity of the community and social events
holding.

Figure 6. Microdistrict “Aeroport”

The Russian microdistricts still preserve the status of the microdistrict as the space of social
guarantees. Almost every unit has its own school and kindergarten, which certainly connects the
community today.
Special attention should be given to the dynamics of urban gardening. Nowadays the
formation of urban gardening culture is noticed in the world’s major cities. It occurs within
residential planning units as one of the modern forms of dwellers’ recreational activity. There are
gardens, dachas. For instance, public gardens are created in the living environment; open public
spaces in major cities are rented out for action groups of citizens for gardening; territories of
municipal and commercial offices are improved not only for gardening but as well for
educational and commercial purposes.
Pubic gardening in open spaces becomes more and more popular and, say, “on-trend” among
the youth. The form of residential planning units is changing under the influence of this tendency
(Fig.7).
This study allows us to formulate the main trends in the development of residential planning
units. The trends are following: a shift from the functionalist modernism; complication of
morphological structure; redefining the nature and content of public spaces; the development of
residential planning units as a socio-administrative and microeconomic element of a city, forming
the planning development policy, both for residential planning units and settlements in general.
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Figure 7. The map of dacha areas of Krasnoyarsk
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INFLUENCE MECHANISM BETWEEN
LAND SYSTEM REFORM AND VILLAGE
PLAN TRANSFORMATION: TAKING VILLAGES
ON HANGJIAHU PLAIN AS AN EXAMPLE
Abstract: Taking villages on Hangjiahu Plain as examples, this article explores the influence
mechanism between the land system and the morphological evolution of villages from the
1940s to 2010s. The land system imbedded in Chinese villages and towns comprises two
dimensions: political and social, the interaction of which imposes a decisive impact on the
village’s planar morphology. In terms of political land systems, the research object witnesses
five periods: Land Tenancy, Land Reform, People's Commune, Land-Contract Responsibility
System, and New Rural Construction. Each period has burned a legible mark on the village's
spatial structure. On the other hand, pushed by densification of population, the social land
system specified by social relations is activated. It defines specific boundary between different
households and impacts tangible spatial feature of a village and typo-morphology of rural
houses. This research reveals forces of those two dimensions on village plan, political and
social. The crash of these two dimensions results in redundancy in land-use. Such redundancy
can only be assimilated through intangible, implicit boundaries defined by social relations
rather than explicit form-shaping policies.
Keywords: land system, village plan, social relations, land property, boundary.

Research area
This research is focused on a typical rural settlement on Hangjiahu Plain in Jiaxing, which
consists of several spontaneously formed villages, named Wanjiawei, Beishuidou, Hujiadou,
Xijiadou, Shijie, Guojiabang (Fig.1). This article studies the interactive mechanism between landproperty boundaries and village-plan. Household plot (involving house and courtyard),
subsistence farmland, contractual farmland, self-kept plot, grove, waters, and transportation space
consist of the land of rural settlement. Before Liberation, rice cultivation and sericulture were the
main income source of local settlers, while in 1980s, pig husbandry and fruit cultivation prevailed.
Having revealed that infected pigs were illegally discarded in river, pig husbandry in this area
was officially prohibited, along with dismantle of barns. The erection of pylons in 2006 resettled
some inhabitants in east Wanjiawei and south Xijiadou. Large quantities of the land were
exchanged for Hu-Hang highway (constructed in 1994, extended in 2005), and Hu-Hang high
speed rail (completed in 2010).
Research object
After establishment of PRC, the rural land management undergoes five periods: the Land
Reform (1949 – 1955), People's Commune (1956 – 1964), Land-Contract Responsibility System
(1981 – 1989), rural planning and construction control (1990 – 1995), protection of arable land
and land management (1996- ). On the one hand, national policies are tailored to suit local
conditions, so called local policies. On the other hand, there is already the land use pattern shaped
by the long-history small scale agriculture, and mature social conventions of land property
definition. All the above mentioned are collectively called land system.
© Dong Xiao, 2019
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In the following four sections, the author will elaborate on the mechanism between the
national policies, local policies, social conventions concerned with land property and their
impacts on the village plan.

Figure 1. General view of the researched area

Natural environment
Farming activities and natural deposition have shaped the form of Hangjiahu Plain filled with
water networks (Geng Ju, et al, 1980). A common feature of the farmland in eastern Jiaxing is the
low-lying paddy fields surrounded by embankments, so called Weitian system (“ 圩 ”Wei:
embankment, 田 Tian: farmland ) (Fig.2). The villages cultivating these fields are named after “
兜” (Dou), “斗” (Dou) (Beishui Dou, Hujia Dou, Xijia Dou), or “圩” (Wei) (Wanjia Wei); “浜”
(Bang) (Guojia Bang) is applied to the villages attached to dead-end-type river dug for dredging
in low-lying paddy fields (Qian Xiaoqin, 2016). Since Ming and Qing Dynasties, villagers on
Hangjiahu Plain have been relying mainly on rice cultivation and sericulture for a living (Yan
Zhongmin, 1959). According to Survey of Zhejiang Villages, the soil near river is mostly black
sandy soft soil containing sufficient fertility, which is suitable for cultivation. In other words, the
fields near the river are more convenient for irrigation and mud-filling (Military Commission
Committee on Land Reform of East China, 1952). The fields near the river were considered the
best at that time. When the fields were re-allotted during the Land Reform in the 1950s,
redistribution of farmland was mainly based on the formal rule perpendicular to the river, in order
to be fair in soil quality and convenience of farm work (Fig.3). Before the construction of the
water supply and drainage system, the river was the only source of water for subsistence and
production. Therefore, a “Tatongdi” (Fig.5-a)), similar to a small wharf, was needed for each
household to ensure private use of water. The direction of the river flow determined not only the
division of farmlands, but also the rural-house-arrangement along the river. Based on cultivation
of the wild nature, the natural environment set the basic rule of generating a village plan.
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Figure 2. The diagram
of Weitian System

Figure 3. Subdivision of farmlands in the studied area

Land system
1. Land Reform
According to Survey of Zhejiang Villages (short as Survey), in the periods of land tenancy, our
research area was scattered with spontaneously formed villages composed of 5-10 families (4-5 adults
per family) (Military Commission Committee on Land Reform of East China, 1952). Considered that
the water transportation prevails and transportation of large agricultural equipment is unneeded, those
rural families are connected by the paths between households and ridges between farm fields. Those
paths, as attachments of houses and courtyards, meander in form, building weak circulative relations
between the rural families. The villages mentioned in the Survey takes on a similar feature, namely,
complicated tenancy relations. Rich peasants rented out low quality farmlands to poor peasants in
urgent need, and in the meantime, rented in cheap high quality fields for more exploitation (Fig.5-b)).
Apart from that, tenancy relations were always village-cross, or even between urban and rural area.
For example, in Gaozhao Village (research object of Jiaxing in the Survey), farmlands owned by per
person was 2.05 acre, while utilized farmlands per person was 3.88 acre. This disparity comes from
non-local landlords. Some landlords already lived in the urban area and operated commercial
businesses. A small amount of land was possessed by factory workers, staff, peddlers and freelancers
(Military Commission Committee on Land Reform of East China, 1952). In Tanghui Village
(research object of Jiaxing in the Survey), an occupation called management landlord was mentioned,
which can be dated back to Ming dynasty according to Complement to Farm works (Zhang Luxiang,
Chen Henli, Wang Da, 1983), which was written by a management landlord. Such landlords hired
labors, took part in person in farm works, and gained profit through a series of farming related
industries, including cultivation, sericulture, fertilizer production, husbandry, tenancy and loan. Being
distinguished from enclosed relations in patriarchal-clan dominated villages, all above gives a birth to
a range of cross-village, cross-county open tenancy and employment relations. Social relations based
on a mixture of feudalism and capitalism is more commercial and free than traditional feudalism
consolidated by inherited land ownership. This social context among Jiaxing villages results in a
homogeneous, centerless, interlocked plan arrangements conforming to respective locations.
In Tenancy Period, the landlord called JIANG Wenrong, lived in a courtyard house located
in the middle of Xijiadou, Wanjiayu and Hujiadou, next to the bridge leading to Beishuidou.
Before the Land Reform was put into effect in Jiaxing, JIANG fled to Taiwan, leaving his
families behind. Thanks to the Land Reform, land properties came back from landlords to farmers
fairly and equally, benefiting especially poor peasants and hired labor without registration.
JIANG’s courtyard house was divided up by his left-behind family members and labors like
CHEN Sirong. Supposedly before the Land Reform, all the other non-local labors hired by
landlords were already settled around JIANG’s households, until today (Fig.5-c). Wanjiawei gets
its name from this social and spatial context, since “Wanjia” means many families.
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Figure 4. The cadastral map in 1982
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Figure 5. The cadastral map in 2015
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a). ZHOU Xueguang rented MAO Lizhong’s homestead as “Ta-Tong plot” since ZHOU’s household
isn’t next directly to the river.
b). Landlord’s courtyard house
c). MAO Baoyu is farmhand from Shaoxing, who married with daughter of local villager, named Qian
abao. Adopted son of farm laborer QIAN Gensheng lives east to the landlord, while his daughter get
married with CUI from Qinjian, and settled down north of Wanjiawei.
d).MAO Jianliang lives where his father lived, while his brother substitute his farmland with QIU, ZHU
and JIANG for a new household plot.
e). QIAN Mingfu’s household plot
f). WANG Guozhong, WANG Guofu and WANG Guorong’s household plot
g). Beishuidou’s public threshing ground occupied by QIU; Wanjiawei’s by XU; Xijiadou’s by WANG;
Shijie’s by YAO. Bamboo forest close to water is occupied by JIANG, XU and YAN.
h). JIANG and ZHU’s household plot is adjacent to their farmland, which lead to encroachment of
farmland.
i). Jump-mode expansion happened in ZHANG and WANG family. Among these, WANG Xingzhu
married into FENG in Xijiadou, together with WANG’s brother’s jump-mode expansion from Guojiabang to
Shijie.
j). Hujiadou’s public threshing ground
k). The public path west to JIANG’s household leading to ZHU is newly built, which required land from
JIANG Fujin, cutting his self-kept plot into two pieces.
l). Some households with south courtyard facing water is gradually turned north entered to make
yards more private. (ZHANG, MAO and JIANG)
m). Original paths leave a brand on land allotment.

2. People’ Commune
Original agricultural cooperatives (People’s Commune) began to appear in Jiaxing in 1952.
In addition to multiplying the cropping replenishment times, promoting electromechanical
irrigation and drainage construction, breeding of silkworms and development of husbandry like
raising pigs was officially encouraged (Jiaxing, 1997), considered that the actual rural population
exceeds the labor needed for corresponding quantity of farmland. Each natural village had a
public field for cereal sunning, threshing and a common sheltered space for breeding silkworms,
which left the room for the future expansions and constructions.
3. Land-Contract Responsibility System
Legality of the Land-Contract Responsibility System was confirmed in the National
Summary of Rural Work Conference in 1982. Paddy field was redistributed by 2 acres per person,
while the co-planted mulberry lands cultivated during the Production Team period (intermediate
stage of People’s Commune) were also re-allotted to each adult according to “guan”, a stripe of
field with rows of mulberry trees planted on both sides. The labor force turned from agriculture to
secondary and tertiary production because of the decline in agriculture. With the responsibility
falling onto individual families, collective farm work like breeding silkworms turned out to be
impractical. Those scattered pieces of mulberry land were gradually abandoned or turned into
bamboo grove, which required certain time and energy. Irregular fields on riversides or between
houses were contracted to households as private plots. Those small plots mentioned above were
not within the range of government’s management and statistical records, whose main focus was
on contractual arable farm land, formerly known as paddy fields. The exchange of these
unnoticed small plots was very common among farmers. In early 1980s, some even displaced
contractual land for building new houses (Fig.5-f).
4. Land Management
Rural land for construction was made up of two parts, collective and individual. In
management of collective rural land, there is no actual land utilization control before the revision
of Land Administration Law of PRC in 1998. In the 1990s, rural enterprises sprung like
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mushrooms on collective properties approved by the local governments, or even without official
permission. With the revision of the Land Law in 1998, the approval right of land occupation was
reclaimed by the provincial government, which to a large extent relieved the pressure of
deficiency of the arable land. In control of constructions on individual households, Land
Administration Law legislated in 1986 set the principles as “One-Family, One House”, with
detailed regulations of area per capita, penalty caused by surpassing the given standard and tax
induced by occupation of arable land. However, such control was designed mainly for the
farmland, leaving the household plots with courtyards, scattered land other than contractual
farmland a free space to build. Official incentives to self-employed households, rural families in a
special kind of production and economic associations exacerbated construction in uncontractual
farmlands, which redefined and materialized the land property border between rural households.

Figure.6. Materialization of the land-property boundaries

Exposure of discarding infected pigs into the river pulled down a dozen of such production
constructions. Although barns and sheds were dismantled, their footing of walls remained to
define the border (Fig.6). Before those constructions for husbandry or other productive activities,
the border was implicitly defined by marks like height differences, trees, stones, fences and
ditches. Building activities enforced people to explicate the boundary, and finally materialize it
with constructions, imposing constraints on further construction activities. On the other hand, the
boundary was not as concrete as the wall footing indicates, since the real boundary was located 11.5 meter offset from the footprint. This invisible boundary meant a defence against all kinds of
activities, involving pedestrian circulation, building activity and rainwater dripping from eaves.
From this angle, this intangible border could be maintained by the families from both sides,
which depended on social relations and needs, implying that it could not be accurate or invariant.
It could be inferred, those seemingly specific enclosure walls could be taken as one of the
landmarks defining the border, rather than the border itself.
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Demographical growth
Comparing cadastral maps of the 1980s and 2015, densification of settlement caused by
growing population is obvious, which gives a rise to a set of plots with width from 12 to 35
meters. An ordinary three-bay house can exactly be built within a 12 meter wide plot (Fig.5-e),
while a 35 meter wide plot can be shared by three brothers with individual houses (Fig.5-f). By
investigation into the change of the land property during this period, some rules of constructions
of houses for new families can be concluded.
(1). New households prefer public field left unused, shelved bamboo forest, and self-kept
land for growing vegetables. With the decline of agriculture, especially rice cultivation and
sericulture, public threshing ground and mulberry groves are gradually taking place by new
households (Fig.5-g).
(2). Encroachment of the land exacerbates when contractual land and household plot are
adjacent to each other. In early 1980s, farmer’s own arable land can be taken up by his children
as new household site, which contribute directly to abuse of limited land resources. Construction
is more easily evoked in settlements whose farmland and households are connected (Fig.5-h).
(3). Confines of the land-property boundaries and unpredictability of the demographical
increment lead to jump-mode expansion of rural households. In the periods of small-peasant
economy, when picking up new locations for houses, children firstly prefer public or unneeded
land next to the river, even though the new site bears a distance from his original families.
Sometimes they even tend to move to another village nearby, rather than exchange scattered land
with his neighbours. Lack of stationary rules renders the society immersed in the small-peasant
economy unaccustomed to commercial exchange. The exchange in such society is based more on
social relations than on general business rules, which promises no guarantee of the exchange and
lifts the cost of displacing land ownership (Fig.5-i).
Transformation of the road network
The influence of changes in the road network on the land division is reflected on two levels:
macro level – among the cities, and micro level – between the households.
The research area is located in the geometric center of Jiashan, Pinghu and Jiaxing (city).
Nowadays, apart from intercity roads between those three, there are also county roads connecting
Dayun and Buyun (town) and the village roads meandering between the rural settlements. Under
scrutiny, we can figure out that the way the research area is connected with the outside world has
been unchanged during these decades. Its location as a dead end determines its delay in
commercialization and urbanization (Fig.7).
In 1998, the construction of the four-lane Shanghai-Hangzhou Highway was completed. This
highway was widened to eight lanes in 2005. Comprehensive electrification of the rural areas was
conducted in 2006. The erection of pylons brought about the early land-requisition in that area.
Several houses in east Hujiadou and south Xijiadou were moved to make place for the electrical
pylons. The construction of Hu-Hang high-speed railway started in 2009. Contractual farmland in
south Xijiadou was reclaimed as the stockyard of railway construction. The farmers gave out
their land properties in exchange for money or social insurance. The provincial or national
construction of transportat infrastructure, such as high-speed railway, has had a tremendous
influence on rural landscapes due to change in land ownership. Once the originally decentralized
farmlands are uniformly contracted to the company or the government, traditional rural landscape
driven by small-scale family production will be replaced by a monotonous and industrialized
image.
In comparison with macro facets, great changes takes place at micro levels, namely within
the researched villages. From 1980s on, the originally scattered spontaneously generated villages
have gradually been linking themselves with each other, contributing largely to the accessibility
and convenience in the rural area (Fig.4, Fig.5.). This convenience can be explained in two
dimensions. On the one hand, the original road system is more like an attachment to individual

Urban Form and Social Context: from Traditions to Newest Demands. 2018

397

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

houses or complex, which form is based on the location of houses and the necessity of
interconnections. When the population and households are densified, such inefficient way of
circulation arrangements turns out to be infeasible. The villagers’ demands on privacy require
that one homestead’s optimal connection to the public transportation space is with one side or
with one short path, rather than two sides or crossed by public circulation. On the other hand,
roads are wider and straighter for the sake of reforms in transportation methods, namely, the
water circulation produced by motor vehicles. Some of those convenience benefited is fulfilled at
the cost of utilization of private plots. A close scrutiny reveals that, in order to cut down the cost
of negotiation with peasant, the government prioritizes the use of plots under the same certain
villager, rather than placing the public road in-between two separately owned plots (Fig.5-k). To
sum up, the motorization and straightening of roads intensified subdivision of land properties,
from which inefficiency in uncontractual land utilization can be predicted.

Figure 7. Transformation of road networks

Urban Form and Social Context: from Traditions to Newest Demands. 2018

398

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

In addition, there are three other types of changes in the rural space related to the road
network transformations which are worth mentioning:
Privatization of courtyards. (Fig.5-l)
In recent years, most of households facing south to the water have turned their main entrance
from south to north to guarantee their privacy.
b. The original road pattern leaves branding on the division of fields near homestead. (Fig.5-m)
c. The planar texture of Xijiadou is most neatly organized with the efficient plot-width
among these natural settlements. The straightness of river course and the original road direction
between these two rows of houses can account for this result. (Fig.4).
Conclusion
Transformation of the rural settlement on Hangjiahu Plain can be concluded into five phases
(Fig.8):
Phase
Land system
1
Tenancy
2

Land Reform

3

People’s Commune

4

Land-Contract
Responsibility
System
Land Management

5

Morphological features
Centered by landlords; households of ordinary peasants are
scattered; road is attached to the houses;
Land equally is redistributed, including the centered landlord’s
house; division of farmlands perpendicular to river
Public threshing ground and silkworm-breeding houses; roads
connect other villages
Most new households take place in unused public ground, selfkept fields, bamboo grove; barns and sheds built broadly within
homestead
Constructions are dismantled, leaving the boundaries behind.

Figure 8. Planar morphological change under changes in the land systems

Urban Form and Social Context: from Traditions to Newest Demands. 2018

399

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

Villages on Hangjiahu Plain undergo similar procedure swinging back and forth between the
status of being collectively owned and individually owned, between common needs and
individual demands. The crash in-between results in a series of redundant land pieces, which
could be integrated and turned arable or inhabitable. This article puts forward a viewpoint that,
boundary of rural land property is based on social context, and intangible rather than defined by
the enclosure of the walls like in crowded urban area. It triggers reflections on the land policies
which gives concrete and explicit boundaries to new rural constructions, lacking in changeability,
vagueness and intangibility.
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URBAN REGENERATION UNDER THE INFLUENCE
OF SOCIETY, CULTURE AND POLICY: COMPARISON OF
THREE HISTORICAL STREETS (AREAS)
IN THE FORMER FRENCH CONCESSION IN SHANGHAI
Abstract: With continuous development of globalization and urban regeneration
in contemporary China, comprehensive improvement becomes a common phenomenon. It has
also been widely noticed by the public, though, “large-scale demolition and reconstruction”
methods have been highly criticized at the same time. Three historical streets (areas),
Yongkang Road, Xintiandi Area and Tianzifang Area, in Shanghai's former French
Concession, have witnessed varying degrees of micro-renovation and comprehensive
improvement in the past 30 years and eventually show a completely different space status.
By analyzing and contrasting the diagrams between the histories of these three streets (areas),
the change of trade form, evolution of urban form, regeneration of street space and the users,
it shows that the social, cultural and policy have a significant effect on Yongkang Road which
is plebification, Xintiandi Area which is a classical gentrification area in Shanghai and
Tianzifang Area which is gradually coming from plebification to gentrification as well as
leading them into a different way. The author attempts to reveal the similarities and
differences of socio-cultural forces behind each street (areas) in order to explore different
spatial consequences and impacts of various reasons: features and advantages, challenges
and difficulties. The study of three historical streets (areas) in the former French Concession
shows the influence of social and cultural policy forces on the urban morphology in different
areas and inspired the formulation and improvement of street policies in the urban renewal
of Shanghai.
Keywords: comprehensive improvement, historical streets (areas), urban regeneration.

Research background
The wave of globalization continues booming, with increasing flows of people and
commodities, and the exchanges between the cultures and theories, making Shanghai quickly
become a veritable collage city. Like most cities in China, in order to quickly build a metropolis,
Shanghai has also adopted “large-scale demolition and construction” methods to relocate
residents, demolish old buildings, and create new modern urban spaces. However, when there
have been tremendous changes in urban forms and living spaces in Shanghai city, some streets
(regions) in Shanghai's former French Concession have only undergone minor changes within
decades at the same time, which has been well protected by the laws of Urban Conservation Area.
Xintiandi, Tianzifang and Yongkang Roads in Shanghai's former French Concession are
three typical examples of the changing streets (regions) in this complex background. The changes
in these three cases in recent decades are also influenced by Shanghai’s society, culture, and
policy. These three streets (areas) are also a representative case for the research. This article
attempts to explore the urban regeneration under the influence of society, culture and policy of
Xintiandi, Tianzifang and Yongkang Road streets (regions) by comparing their historical
evolution, urban form changes, trade form changes and the changes of users in recent decades.
The study of three historical streets (areas) in the former French Concession has also inspired
formulation and improvement of street policies in the urban renewal of Shanghai.
© Duan Xiaotian., Wei Xiaoyu, 2019
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Xin Tian Di, Tian Zi Fang, Yongkang Road Street (area)
Xin Tian Di
Xin Tian Di is located in the center of Shanghai city and represents a part of the old city
reconstruction project in the Taipingqiao area of Luwan District. In the 90s of the last century, it
used to be the old-style Shikumen Lane, a densely populated area. As it is impossible to meet the
needs of the city's commercial development in the central district of Shanghai, the government
decided to reconstruct this area and transform it into a dynamic district by not only providing
fashionable business activities, but also a well-made living environment. They also requested that
the project must be coordinated with the metropolitan structure of Shanghai city.

Figure 1. Xin Tian Di changes

Xin Tian Di has adopted a “Top-down” approach and the government and enterprise
cooperation methods in the process of regeneration. They have relocated the local residents and
made precise planning and selection of business types to ensure high-quality business. According
to the diagram (Fig.1), the urban form has changed after the transformation of Xin Tian Di: the
basic block is divided into south and north by Xingye Road, and about one-third of the broken
houses in the Shikumen Lane have been demolished to form a pedestrian street running through
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the north and south. At the same time, there are various squares of different sizes scattered nearby
the main sidewalks. Except for some Shikumen is preserved in the northern part of the area which
has made the area still maintaining an old space texture; most of the streets have been
transformed into modern urban spaces that are suitable for commercial purposes. The south part
of the area is also dominated by new commercial buildings. For the old residence that has been
preserved, the internal walls of the houses have been opened up for the commercial needs. The
building function has also changed from the original residential function to the restaurant
function and advanced consumption shops. The trade form of this area has evolved from an
intensive residential area in 1950 to 50% restaurant in 2015, 34% retail, 4% art shop and 12%
entertainment. Today, Xintiandi attracts a large number of tourists from all over the world by the
characteristics of its fake, but nostalgic bourgeoisie style.
Tian Zi Fang
In comparison with the “top-down”, large-scale and thorough transformation of Xin Tian Di,
Tian Zi Fang is the representative of a “bottom-up”, small-scale and gradual way (Sharon Zukin,
2016).Tian Zi Fang was originally Lilong built for a big number of French concession immigrants
which later, in 1950s, developed factories inside. Unlike other Lilong districts, it used to be a
gathering place of Shanghai artists with a deep creative art culture atmosphere, but full of mundane
life as well as of various kinds of inhabitants. Due to the industrial restructuring of Luwan district in
the year of 1994, a lot of factories in Lilong were closed. The government later intended to guide Tian
Zi Fang and transform it into an art district by transferring the property of factory architectures and,
thus, attracting famous artists. Because of the involvement of artists, Tian Zi Fang became a gathering
place of creative art industry with a growing bigger reputation. In the year of 2004, the government
tried to tear down the old Lilong architectures in Tian Zi Fang, which aroused a strong opposition of
experts and artists. Their appeals made a huge impact on the society and soon gained the support of
citizens. The popularity of Tian Zi Fang grew fast and called forth the reflection of urban memory.
During this small battle of protection, the social power which was made up of the experts, citizens
and artists overcame the government and changed the story. The government which used to show up
in the figure of authority started to get adapted with the involvement of various social forces by
making concessions. The social forces gained a chance to take part in the management and
development of Tian Zi Fang with the government supervising and business invitation. The attraction
and injection of commercial funding made Tian Zi Fang much more valuable. Original inhabitants
came to know the profit of renting. Many ground floors of old architectures, which are as much as
90% nowadays, were rent by altering the property of residence into non-residence. The industries in
Tian Zi Fang are now more than art and creation with things like restaurants, retailing shops and
tourism pouring in, somehow threatening the space for the art industry. Unlike the peace of cohabitation of artists and residents, various kinds of business have severely destroyed original living
atmosphere. Capital profits drive residents lifting up the rent. Meanwhile, due to the lack of efficient
supervision of authority, the contradiction between residents and shop owners are growing with the
artists leaving.
Yongkang Road Street (area)
If we say that Tian Xi Fang’s transformation was due to artists and residents, then Yongkang
Road’s is totally the party of grassroots.
Yongkang Road was previously called as Route Remi with a length of 600 meters full of
local mundanity and French concession style. Yongkang Road was a road-side market inside
residential district since the rear of 1928. Wasted water with a gross smell flooded everywhere. It
was always the alarm of the government. Up till the year of 2006, Xiangyang Road market near
Yongkang Toad was closed due to the planning and near a thousand merchants had nowhere to
go. Yongkang Road then tore down the market to accommodate these merchants and changed its
name into Yongkang Li (Li for Lilong).
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In 2009, with the help of city renovation, the government and the transformation project
party invited investment and tried to turn the open-air market into a distinguished fashion district.
Nevertheless due to a number of reasons, Yongkang Road was not that prosperous as hoped.
In 2012, with the project party inviting foreign bar and bistros, Yongkang Road gained a big
development. The rent grew up by huge amount, commercial atmosphere became better and
Yongkang Road has gradually turned out to be the enclave in downtown Shanghai for youngsters
from all over the world to gather. The vividness of Yongkang Road is not only popular among
youngsters in Shanghai, but also aroused many reports home and abroad (WangYun, 2016).
However, due to the lack of supervision, the conflict between merchants and local residents
turned up. Although they charged quite a high fee, noise, shake and dust everywhere severely
affected their daily life. Since 2015, Shanghai government started to promote the action of
cleaning illegal constructions. Xuhui District started to clean up Hengshan Road-Fuxing Road
future area by closing illegal shops and “break-wall” shops. Bars on Yongkang Road were closed
almost within one single night. The story burst out online with many reports lamenting the gone
street which all made the street even more famous. Nowadays, with the policy easing, some bars
have been “reborn” in the residential houses there.
Comparative study of influencing factors: Policy/Capital/Culture
The biggest factor which we can never avoid in the Chinese urban development is the effect
of authority institutions. The urban planning, urban development strategy, comprehensive control,
resource replacement set by the state authorities have a fundamental influence on the
development of the city which can be related to a force majeure. The transformation mode of Xin
Tian Di is mainly about the policy leading. The government and ventures cooperated with the
government offer preferential policies and fix the problems of demolition, fund attraction and
land; and the venture is in charge of practical construction. The policy first has brought clear
direction to Xin Tian Di and later a high-efficient comprehensive operation. In merely 3 years,
the first period of transformational construction of the whole block has been finished. Ever since
then, Xin Tian Di has turned into a popular commercial tourist site form a residential Lilong area.
Due to the special transformation mode, the user of the area has thoroughly changed from
residents to consumers. People who have been left have now little chance to come back and the
original life pattern is completely missing.
In the case of Xin Tian Di, the authority has showed its strength in the following aspects: the
ability of using large amount of money, high-efficient execution which can soon promote the
quality of facility and spatial environment with a better visual result; maximizing economic
benefits; effective regulation according to the market changes. Yet it has still been a bulldozerlike reconstruction with no old memories remained and no benefits for the original residents.
As a comparison, during the transformation of Tian Zi Fang, the earliest art creative industry
is also due to the policy involvement. But it is also a conscious let-go of the authority and more a
game of capital and culture. The residents, artists and experts have changed its destiny of being
torn down. Hence, there has been little change in the texture of the streets of other arts districts.
The involvement of the art industry brings new vitality to the block. The accumulation of industry
makes it gradually form the unique brand attraction of Tian Zi Fang. New types of commercial
capital are in place to promote gradual improvement of infrastructure and environmental quality.
Since the replacement was in the way of bottom-up, leading group didn't have an opportunity to
change the whole spatial environment. The texture and residents were thus more completely
preserved (Fig.2). Mixed population structure of artists, residents and merchants has made the
usage of the block more colorful.
The renovation through the market leading to provoke social group changing is for sure
somehow efficient and gentle, but it still has two weaknesses: (1) the short eyesight of profit; (2)
difficulties in collective behavior control. These two have already showed up in Tian Zi Fang. Many
people are unwillingly leaving this area due to the high rent, noise and new coming industry.
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Figure 2. Tian Zi Fang changes

Years ago, 52% of the shops were of art and design, with 25% for dining and a mere 7% of
retailing. Nowadays, the retailing has come up to 51% and 17% for dining and only 29% of art.
The percentage of rented ground floor has reached over 90% from the absolute zero in 2004. The
district largest population proportion is made up of merchants and tourists (Zukin, 2016)
A huge driving force of the capital makes this area increasingly distant from the original “art
and creative industries”. The lives of local residents and artists have been eliminated, and most of
them are just for the sake of melodrama. When groups of artists and local residents have
disappeared completely, the unique value of tianzifang has also vanished. Even with the
opportunity of transformation, it is very difficult for tianzifang to make the transformation in a
short time.
Yongkang road is a very ordinary street, which is different from the attention of Xin Tian Di
and Tian Zi Fang. It is more of a small change, light capital and accidental renewal. The urban
morphology has not changed significantly in this area (Fig.3).
After trying political and capital intervention and gaining no result, the street is lucky to fame
because of meeting the demand of contemporary young culture by imitation of their social pattern in
their country. Being compared with the gentrification-style consumption in Xin Tian Di, young
people prefer the local, affordable, casual and free living space. However it still faces some problems:
the messy street and low-quality infrastructure and space; immature rules and laws will lead to
conflicts in development, such as the noise made by bars which are open from 2 a.m. to 3a.m.
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Figure 3. Yongkang Road Street (area) changes

Nowadays, the governments and ventures are trying to promote the renovation of the district
merely by the policy – from the initial acquiescence to the “one-size-fits-all” comprehensive
improvement, to turn the street space into modernized and gentrificationized and thus, providing
higher space quality. Now that restaurants and bars have been closed, young mexicans living
nearby say in an interview that they are ready to move out of the area and that there is no place
for them to stay in the night. Just like Spiro Kostof said, this way will remove the traces that has
accumulated around the building and make the building stand in isolation (Kostof, 2005). But the
need of local residents and tourists still urge merchants to fight against the strong policy in a
gentle way of remaining their specialty and for now not stepping onto the same path as Xin Tian
Di and Tian Zi Fang.
According to Allan B. Jacobs, a good street should cover all types of people, not just one
social class, one color or one age, instead, it should encourage everyone to get involved.
Yongkang Road should be a typical update mode of Chinese cities – based on the local economy
and mundane need, without the intervention of huge amount of money, finding its own character
during development and promoting a step by step renovation and keeping itself “alive”( Jacobs,
2009)
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Conclusion
The urban renewal in China is not linear. There are unbalanced and incomplete development
contradictions, even huge gap in similar areas. In the face of complex urban space and streets, the
simple “one-size-fits-all” policy, the driving force of social capital and the spontaneity of cultural
demand cannot balance the problems of urban development. We can have “Disneylands” like Xin
Tian Di in the urban area, but for most of the streets, what is happening, there is real and unique
life. To form healthy and sustainable urban streets (area) space and make our city more dynamic,
we should balance the developing need of the city, capital benefits and space quality on the base
of preserving existing habits and urban memories, not excluding the street life and pursuit of
“high-end”, “clean” by combing a counter-weight to public life and thus promoting development
through multiple methods.
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TRANSFORMATION OF TYPO-MORPHOLOGY
OF COLUMBIA CIRCLE IN SHANGHAI
CHANGING DISTRICT
Abstract: This paper studies transformation of the typo-morphology of Columbia Circle in
Shanghai Changning District from 1931 to 2018. Columbia Circle was initiated as a real
estate project and became a valuable historic area with master pieces. The typo-morphology
of Columbia Circle has gone through a significant transformation process from a suburb to
the inner city during different periods of time. Through a diachronic study, the typomorphology of Columbia Circle in different periods can be presented in several diagrams,
which locate the specific variants of morphology in each period. Based on typological reading,
the authors aim to explore the rules of its transformation process which reveal social and
cultural forces behind. Some questions are raised in this research, i.e. what is the typomorphology transformation process of Columbia Circle? How to define different phases
according to the typo-morphological features? How is the current typo-morphology changing?
How does the physical transformation reflect on the changing of social conditions
of Columbia Circle? After a preliminary study, the authors conclude five transformation
periods: main construction period, second phase construction, plan lot subdivision, property
subdivision and property reunification. Specific character of urban morphology and building
types reflect the changing of social conditions in concession, from construction to localization
and eventually to gentrification. The research of Columbia Circle presents the influence
of social forces on typo-morphology, which enlightens the policy making for urban
regeneration and heritage preservation in Shanghai's historical districts.
Keywords: typo-morphology, historic area, urban regeneration, social influence.

Introduction
In 1930s, many garden villas were built in Shanghai, and Columbia Circle in Changning
District was one of them. It was initiated as a real estate project designed by a famous Hungarian
architect Hudec. Columbia Circle is located in Xinhua historic conservation area now. In
September of 1924, while the warlords fighting around Shanghai, the concession authorities took
advantage of the chance to build roads beyond the concession boundaries. The next year, 13 new
roads were built in the west Shanghai, including Avenue Amherest (now Xinhua Road). Political
activities occurred frequently then, which threatened the foreigners in the concessions. The Puyi
real estate company, which was founded by Raven, an American investor, acutely sensed the
business opportunities and bought hundreds acres of the land in this quiet area to build upscale
communities for foreign residents.
The project was located in west suburban area based on the map drawn in 1928 (Fig.1). The
estate company initially drew an aerial view rendering (Fig.2) for selling the villas, which
depicted the image of living in the suburban area in 1930s. Garden villas of low density were
seated in spacious green land, open to the surroundings.
These villas present homogeneous expressions towards the landscape in all directions,
responding to the wide view which has no specific limitations. Under the rendering picture there
was an advertising propaganda, saying “Puyi Ideal Neighborhood”. The Columbia Circle project
was built in different periods, which followed the initial land division. There were villas
constructing until 1940s.
© Qian Chen, Zhang Qin, 2019
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After more than 80 years, the external environment and physical conditions of the site both
have experienced apparent changes. The physical space transformation reveals social changes
rather than being an isolated evolutionary process. We can comb the history from four aspects:
urban fabric, plan lot division, building types and social process.
To begin with, the external environment of the house has changed from the countryside to
urban area. The site has been gradually brought into the urban core after decades of development,
so the urban fabric has changed apparently. Next, the land lot division of the villas has been
transformed. Moreover, except for the garden villas, each period has generated relevant new
building types. One final point is the social process which has influenced the properties of those
villas. These properties of the villas have undergone a complicated process of transformation,
starting as a unified property, then experiencing subdivision, and recently converging into one
property again. Based on the transformation from these 4 perspectives, we can divide the
historical transformation of Columbia Circle into 5 different periods. Since the periodic
transformation appeared so remarkably, Columbia Circle can be treated as a unique example to
show the transition of the garden residential blocks in Shanghai.

Figure 1. Plan of Shanghai in 1928. Source: Li Feng. Columbia Circle: Transformation of the Social
Fabric's of A Garden Residence in Shanghai [D]. Hong Kong: The University of Hong Kong, 2011:10

Transformation process
Main construction (1928-1932). In this period, Columbia Circle was considered as a suburb
area in the west of Shanghai. Fifteen single houses were built in 1930, and until 1932 this number
went up to approximately 30. The urban fabric was characterized by separated buildings and low
density of development, which cohered with the rural image of the propagating poster (Fig 2).
Every house had its own garden according to original planning of lot division. Single house was
the only building type, such as Xinhua Villa District in St. 211 (Fig 4). Each house was an
independent property, and most of them were owned by foreign nationals.
Second phase construction (1933-1949). This period stretches from the Second World War
to the foundation of PRC. The building type remained homogeneous. At least three more single
houses were added to Columbia Circle, some of them were designed in modern style. The lot
division remained mostly the same as the first period, except some small adjustments catering to
the clients' need. According to the city map in 1945, 56 houses located in lots planned by the
1930's planning, 10 more lots with houses were added to the area, and some other lots were still
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green space or farmlands. In year 1937, the Sino-Japanese War caused some of the foreign
nationals left their residences, which were later occupied by local immigrants. After 1941, the
residents were banished by the Japanese and then took control of those houses. Shortly before the
foundation of PRC, most inhabitants including foreign nationals left, and the property was
reclaimed by government or purchased by locals.

Figure 2. Aerial view rendering of Columbia Circle in 1930. Source: Li Feng. Columbia Circle:
Transformation of the Social Fabric's of A Garden Residence in Shanghai [D]. Hong Kong:
The University of Hong Kong, 2011:10

Figure 3. Aerial view photo of Columbia Circle in 2018. Source: photographed by authors
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Lot subdivision (1950-1970). This period began as the new China was founded, in which
the social conditions changed drastically. The people's commune movement caused the
subdivision of lots. Take Unit A, No. 32, St. 329 for example, two courtyards of two houses
were divided to four courtyards, and new building expansions were added. Along with the
increased density and more buildings aggregated, Columbia Circle was no more a suburb area
for garden villas, but a part of crowded urban district. The transformation of urban fabric
brought a demand for privacy, so that more walls were built to protect the privacy.
Furthermore, new building types were generated, such as the 17 social houses embedded in
Columbia Circle between 1970 and 1980.
Property Subdivision (1950-1999). The early phase of this period started together with
lot subdivision. As the lots subdivided, the properties of the houses changed. The main
characteristic of the change was subdivision. The phenomena occurred in most houses with
more than ten families living in one unit. What happened was a localization process, and its
background was the increasing housing need. In 1980s the population of Columbia Circle
peaked. For example, there were 327 households, totally 1400 inhabitants lived in St. 211 and
St. 327 in 1986. Thirteen families crowded in Unit B, No. 38, St. 329, which was one single
house (Fig. 6). The house No.15 across the alley was in the same situation until today (Fig.
5). In 1990s, some new villas and small office buildings were implanted into the open space
among existing ones. Eventually the originally planned plots of Columbia Circle were
gradually filled up, and with different building types: garden villa, social housing, modern
villa and small office building.
Property Reunification (2000-2018). The trend of property reunification developed
itself in 21 st century, which was mainly driven by gentrification force. The households in
single houses decreased. Many of the locals left Columbia Circle, and they were compensated
for relocation with money and new residences. After that, some of the empty rooms were
rented to new immigrants. Others were bought and reunified as a whole, and reused as private
clubs, luxury restaurants or villas again respectively. The case of unit B, No. 38, St. 329, the
property of which was divided into 13 households, and yet bought up by current owner, was
recovered as villa “Ni House” (Fig. 6, Fig. 7). The renewal was designed and guided by Atlier
Xuk. This kind of gentrification progress can be observed similarly in the surrounding area of
French Concession, and in a more extreme way, such as the house in No. 888, Julu Road.
When its property was bought up, the new owner totally demolished it and intended to rebuild
regardless of its value as historic heritage, despite the full rigor of the law.

Figure 4. Xinhua Villa District in St. 211.
Source: photographed by authors

Figure 5. House No.15, St. 329, several famalies
with their own vegetable gardens.
Source: photographed by authors
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Figure 6. Unit B, No. 38, St. 329 before its renovation. Source: photographed by Atelier Xuk

Figure 7. Unit B, No. 38, St. 329 renovated as "Ni House". Source: photographed by authors
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Table
Transformation process of Columbia Circle (1930-2018)
Period

Year

Main
Construction

1930

Second phase
construction

1949

Plan

1990
Lot subdivision
&
Property
Subdivision
1999

Property
Reunification

2018

Feature

Homogeneous type
Independent property
Foreign nationals
Suburb area

Homogeneous type
Households changed

Varied types
Subdivision of lots
Subdivision of property
Urban district
Increased density
Walls for privacy
Expansions of buildings
Localization of inhabitants

Varied types
Reunification of property
Reuse of buildings
Gentrification process
Compromise of historic
heritage

Conclusion
Based on the analysis of the transformation of the typo-morphology of Columbia Circle in
Shanghai Changning District from 1931 to 2018, we can conclude that this area has gone through
5 transformation periods from the initial real estate project to part of the valuable historic area
with master pieces. The five transformation periods are main construction period, second phase
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construction, plan lot subdivision, property subdivision and property reunification. Columbia
Circle, as a historic estate project, has an obvious typo-morphology transformation process as the
external environment of the house changing from countryside to urban area. This transformation
process is still significant in today’s context of Shanghai.
After decades of merging into the urban fabric, Columbia Circle has witnessed the mixture
of more building types, and increasing density and diversification of the area. Specific characters
of urban morphology, plan lot division and building types reflect the changing of social
conditions in concession, from construction to localization and eventually to gentrification. Due
to the raising land price in the downtown and increasing interest to the Shanghai' s modern
architecture heritage, Columbia Circle has again attracted the developers' eyes in recent years.
The private capital has been instilled into the historic residential buildings, which transforms the
buildings into private villas, clubs or company. How can the historic residential area responds to
the gentrification tendency? Perhaps, more refined policies and regulations should be enacted.
The research of Columbia Circle presents the influence of social forces on typo-morphology,
which enlightens the policy making for urban regeneration and heritage preservation in
Shanghai's historical districts.
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THE EVOLUTION OF URBAN PUBLIC SPACE UNDER
SOCIAL INFLUENCE: A CASE STUDY OF SAVANNAH
HISTORIC DISTRICT
Abstract: This article discusses the evolution of urban form and public space influenced by the
development of society based on the intensive research on the wards in Savannah Historic
District. Savannah Historic District consists of 22 wards, almost preserving the original
urban planning of James Oglethorpe, the founder of Savannah city. In the process of urban
development, new architectures and functions appeared, such as Jepson Center Arts Museum
and some big parking buildings. Gradual changes of the surrounding buildings and constantly
changing of people’s demand influenced the street scale and public space. Street is an
important form of urban public space, whose scales and structure are closely linked with cars
and pedestrian. In Savannah Historic District, each standard unit is approximately
205m*205m, with a pocket square in the center. Each ward consists of four Tything Blocks
and four Turst Lots. Eight street types and various public space forms are shown in and
between these wards. By analyzing the changing texture of blocks and streets of this district,
this article concerns the adaptability of the original planning layout. The results of the
analysis can be used for the renewal and development of the public space system in other
“small-unit” historical blocks.
Keywords: urban design, renewal, Savannah, ward, public space.

Savannah overview
Savannah is the oldest city in the southeastern Georgia State. It was founded in 1733 and
has become a major port in the United States since the early 19th Century. Savannah has
attracted visitors from all over the world for its unique urban architecture (especially a large
number of preserved colonial buildings) and historical blocks. This paper focuses on
Savannah Historic District, one of the largest national historic landmarks in the United States.
It retained the original urban planning elements and functionality designed by its founder
James Oglethorpe maximumly. Today, Savannah has become a vibrant downtown and a
regional hub of business, government, higher education, culture, and entertainment, which
probably proves that Oglethorpe plan has remarkably adaptability and can be well suited to
the demands of modern urban society.
Oglethorpe Plan
Planning process. In 1735, Oglethorpe’s planning for Savannah was six wards along the
river. Since then, despite the continuous expansion of Savannah, the planning of the historic
district has always followed this structure and gradually formed a set of order: the wards as units
were arranged to become a city. By 1851, the number of wards increased from 6 to 24. After that,
the city adopted a conventional urban grid as a template for new growth. The urban structure in
the old district is clear and the wards are repeated (Fig.1) The development of the city has
basically followed the historical structure. When it comes to the new urban area, the order
changes, which means wards are no longer repeated, but the structure of the city is still clear. It is
closely linked with the old district from the road organization to the block scale.

© Zifeng Sheng, Yuetong Zhao, 2019
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Figure 1. Layout of Savannah City

Figure 2. Multiple land types in a ward

Analysis of the ward. Each ward (group unit) in Savannah Historic District contains
multiple land types. The Savannah organization model has a high degree of subdivision. Specific
plots and streets have specific uses. At the same time, the uniformity of the ward design
contributes to the efficient provision of public services and infrastructure.
The scale of the ward in Savannah reflects the definition of a suitable urban design by
Oglethorpe. Each ward consists of blocks, streets and public space, with a scale of 205m*205m
roughly. There are four Tything Blocks and four Trust Lots in each ward (Fig.2). The size of one
Tything Block is approximately 91m*61.5m, and each row of buildings can be further subdivided
into about 5 units used for residential. The size of one Trust Lot is approximately 54.5m*18.5m,
and the function orientation is school, bank, church, hospital and so on. The streets vary in width
and type. The size of one public space (square) is 74m*60m (Different square have different
sizes, here is the average value) whose ratio is close to 1:1 and has a suitable scale.
The short side of Trust Lot faces the central square, and there is no entrance in the long side
direction generally. Similarly, each unit of Tything Block also faces the street with its short side.
This layout of Oglethorpe creates more small units inside the Tything Block, with the advantage
of enhancing the identifiability of block by creating multiple units facing the street. They are
combined together by attractive facade design or other ways to create little islands of
neighborliness and intimacy that are seldom found in a big city. This pattern of linked units
allows more storefronts on the main street, effectively encouraging local businesses investment
here.
Each Tything Block consists of two rows of buildings. The alley in the middle is the logistics
freight lane required by the bottom commercial shops in the Tything Block. At the same time, the
both ends of alley do not face the center square, which is more concealed, and effectively realizes
the separation of pedestrian, vehicular route and logistics route. With the development of the city,
the function of Tything Blocks and Trust Lots has been gradually changed. Today, some banks
enter the Tything Block and some large commercial volumes occupy the original Trust Lot
position, which reflects although the building volume of Oglethorpe's planning is relatively fixed,
it can support multiple functions. Under the control of the same FAR, Savannah Historic District
provides a variety of possible layouts (Fig.3).

Urban Form and Social Context: from Traditions to Newest Demands. 2018

416

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

Figure 3. The FAR of the Heathcote Ward

Analysis of the street. In each Savannah ward, there are eight street types (Fig.4). Different
types of the streets, from the main road to the alley, form a system, which are connected with the
whole city and divide the blocks and public space clearly. The wide sidewalks and street
landscape create a rich visual experience, and the small units in the ward counter the linear effect.
The main advantage of Oglethorpe’s planning about streets lies in its ability to create an ideal
environment for both pedestrian and motorized traffic. Streets within the ward form a connected
system, which disperses traffic by providing various pedestrian and vehicular routes to any
destination and allows continuous vehicular movement. In addition, the vehicular speed in each
ward is controlled by a combination of short travel segments and right-angle turns, which reduces
the speed to less than 20 miles per hour and creates an enlarged civic space while allowing the
continuous traffic flow. This is similar to what provided by roundabouts. The difference is that
roundabouts usually allow higher speed while requiring a slight angle of more than 90 degrees to
keep pedestrian safe. It’s an uncomfortable turn for the driver’s neck. As a consequence, the
roundabouts and traffic circles are often lack of pedestrian activities, while the squares of
Savannah can always be active.
Savannah historic district is a dimorphic system of spatial orientation, in which the visual
connectivity is maintained through the alignment of the squares. The identifiability of wards is
provided by the central square and streets: the square provides a landmark, and the linear pattern
of streets provides a grid system, a geographic orientation. Therefore, in a complex urban
environment, these two route-finding systems enable the orientation by people. In Savannah, each
ward is connected to other wards on the east and west at 5 points (including alleys) (Fig.5). The
wards are connected by a wide avenue on the north-south axis. Therefore, there are 12 connecting
points between each group and its four surrounding groups. Such street organization creates a
suitable environment for pedestrians. In the interior of each ward, the streets are relatively narrow
and the center square is shaded by rows of trees, which causes drivers to instinctively slow down.
At the same time, narrow streets with trees aside strengthen the visual experience, and form an
excellent environment case in which pedestrians share the same space with vehicles safely and
comfortably.
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Figure 4. Eight street types in the Heathcote Ward

Figure 5. Connections between wards

Analysis of the square. New Urbanism emphasizes the importance of a discernible center in
communities and towns. In Savannah, the most discernible center in the wards is the square.
Therefore, it becomes the core of a pedestrian-oriented community. The layout of the squares in
the Oglethorpe Plan is multi-centric, meeting the layout of an ideal town centre (Ideal centers of
towns should be no more than a half mile from any residential area. Smaller centers within
neighborhoods should be no more than a quarter-mile from any residential area): the one-arce
central square and eight approaching streets create a sense of place and produce a rich urban
texture within a larger spatial framework. The positive effect is to decentralize commercial and
civic activities without eliminating strong commercial cores or main streets.
The squares in Savannah are multifarious and vary in size, which are often directly related to
the residential uses. They are on the main axes of the overall city network, with the widest streets
of the city arriving at all four sides of each square. The strong continuity of the wide axial streets
links the squares which are the intervals between different wards. In Oglethorpe’s planning, the
wide but circuitous streets are displaced by the narrower but continuous ones for slow vehicular
circulation.
The surrounding architectural elements are important parts of a square. In Savannah
neighborhood, certain prominent sites in the center are used for civic buildings. These buildings
provide place for community meetings, education, religious or cultural activities. They create a
sense of place that represents the collective spirit of community residents, which makes the street
segments become a part of the community. Oglethorpe’s planning terminates all wide interior
street segments at the square and places the prominent buildings in a linear array between units in
order to enhance familiarity and identity.
Evolution of Savannah urban planning
In the initial planning of Savannah, the two-row wards along the river only formed an eastwest street, Broughton Street. In this case, only Broughton Street can provide alleys on both sides
of the street that pass through the back of Tything Blocks to provide logistics routes for streetlevel businesses. The layout can ensure the continuity of business, giving commercial layout the
potential for street extension, while reducing the commercial pressure on the square and the
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smaller streets, so that the residential and civic service buildings in the interior of the wards are
free from commercial interference. Therefore, the Broughton Street became the city center at that
time.
The 18 following-built wards basically kept the same configuration with the initial six ones.
However, since the middle of nineteenth century, the scale of the Trust Lots has changed. As
described in chapter 2.2, population growth and urban expansion divided the standard 60-foot
area in the planning into smaller areas. The residential plot was 20-foot, while the commercial
land or the collective housing was about 30-foot, which was a popular scale of commercial,
residential and main street at that time.
With the development of motorized transportation in the 20th century, many cities and towns
in the United States expanded extensively, leading to many cities that are not suitable for
walking. Similarly, in 1950s, in order to enhance the competitiveness of retail and entertainment
in the suburbs, Savannah built a large parking garage in the Ellis square of Decker Ward where
the historic city market complex was located (Fig.6). This was the first Savannah urban renewal
plan. In the 21st century, with the study of Oglethorpe plan and the demand for public space, the
restoration plan for Ellis square was completed in 2010. The parking garage was demolished and
a new parking facility was built under the square, which allowed Ellis Square to be the original
form in Oglethorpe plan (Fig.7).

Figure 6. Parking garage in the Ellis square

Figure 7. New Ellis Square after restoration

In the 20th century, many major-street plans in America failed. However, Savannah has
always maintained an active main street with a good environmental condition. Its generally
changing and mixed uses are impressive. The east-west main street parallel with Broughton Street
in the ward is undoubtedly one of the factors for urban vitality.
Conclusion
Oglethorpe plan is hailed as a high-quality model of modern urban design. From the
perspective of morphology, the wards in relation to the entire city structure create alternating
centripetal and centrifugal forces (inward to the center square and outward to the main streets at
the boundary of the ward). Translating this typology into the real planning, one of the two forces
may be easily dominated by the other, but Savannah plan enables the development of its inner
streets and neighborhoods grow closer to each other. Therefore, the centripetal and centrifugal
forces are in a tense equilibrium, which prevents Savannah from becoming a collection of
separated wards or an independent system with continuous units.
From the perspective of the street organization, Oglethorpe’s planning creates a linear
corridor-style main street, which may be more suitable for the slow expansion of the city, because
the main street can be organically extended under more intensive use. In the case of mixed use
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advocated by New Urbanism, the multi-center commercial pattern in Oglethorpe plan is highly
efficient.
From the perspective of the ward design, Oglethorpe’s planning focuses on the center of each
ward, while ensuring the external connectivity of the ward network, which enables the direct
interaction between residential, commercial areas and civic buildings. Central square in each
ward is the focus for those who live and work there or pass by. Such kind of design contributes to
a strong sense of neighborhood identity and creates a uniformed dot-grid pattern, which allows
the orientation by all people through landmarks and the geographic orientation. Each ward creates
a suitable micro-environment, while each central square can see the adjacent groups, forming a
coherent and intimate sense of community.
From the perspective of urban planning, compared with centralized grid plan, the noncentralized one in Savannah makes each node open. There is no definitive focus in the grid, but
the types of streets and blocks vary a lot. Theoretically, such unusual small groups will constrain
the large-scale development of the city, but the units in Savannah support the urban network
successfully. The characteristics of the units form the urban identity. The increasing street edges
provide opportunities for the communication in public and private space. For Savannah, the unit
form is both a constraint and a support for the urban texture. This kind of design allows the
community to build identity and characteristics without relying on the large-scale urban design
elements such as central business district. It allows city to grow organically, while forming main
street on the “linear artery” between the wards, which is a positive case with good adaptability.
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SOCIAL CONTEXT AS A CATALYST FOR THE
EVOLUTION OF REALIZED UTOPIAN MODEL
OF URBAN MORPHOSTRUCTURE: THE CASE
OF TOGLIATTI, RUSSIA
Abstract: The article describes the role of social context in the evolution of a realized urban
utopia’s morphostructure. Using the case of Togliatti, which is a typical Russian large singleindustry city, the evolution of its morphostructure is investigated - from the utopian model
of the industrial center, with its features of Le Corbusier’s “Radiant City”, to the modern
pluralistic, polyfunctional city. The problems, which have been revealed in process of the
functioning of this realized Soviet city utopia, are considered. Avtozavodskiy District
of Togliatti is a large industrial area of the city, and its morphostructure reflects the
functional workflow of the “ideal socialist city”, which was proposed by N.A. Milyutin in the
20-30ies of the 20th century. Under the supervision of B.R. Rubanenko, V.A. Shkvarikov,
Yu. P. Bocharov in 1967-1968, under optimal geodemographic conditions, a regular urban
grid-frame was laid. The functional structure of the grid is represented only by transport, and
the main frame functions are redirected to the fabric, which is characterized by selfsufficiency, homogeneity and immanent intolerance to social context. Thus, the city’s layout
was a system which, on the one hand, fully answered the ideal concept of a modernist city,
built in accordance with the Athenian Charter principles, and on the other hand, contradicted
the idea of the city as a concentrated environment. The solution which will help to overcome
the critical condition of Togliatti lies in the field of generating new utopias. A team of young
architects proposed a utopia, which they called “New Togliatti”. It is based on the concept
of a macro frame, which will integrate the structures of both the historically established urban
grids and of Avtozavodskiy District. The essence of the new concept was the replacement
of redundant conceptuality with contextuality, in accordance with the new paradigm formed
by socio-ecological thinking model.
Keywords: social context, morphostructure, realized utopia, utopian model, Togliatti.

Introduction
Evolutionally, all new urban entities are built according to the principle of gravitation to
historical cities. However, the distinctive feature of European urban planning is the continuity of
historical context, when the core city gradually becomes surrounded by new areas. For the Soviet
urban planning, along with the growth of historically formed cities, it is typical to spasmodically
create integral complexes, based on one dominant city-forming factor (Magnitogorsk, Nizhniy
Tagil, Naberezhnye Chelny and others). Low population density in the Soviet Union, compared
to Europe, was the main factor determining the specifics of the Soviet urban planning. The
development of industrial complex required space to allocate a large amount of productive forces.
However, large distances and rather low level of the area’s development were the factor of inertia
preventing the mass movement of productive forces, and at the same time an obstacle to largescale construction on new sites. As a result, the construction of new cities took place mainly on
the basis of historical settlements, though not through growth of the periphery, but through
isolation of the new areas, with their self-sufficient functional structure, without integration into
the historical core. Thus, the proximity of the largest cities to the established industrial base was a
significant factor determining the choice of location for the new city.
© Adonina A.V., Artemeva T.G., 2019
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Accelerated industrialization, as a forced measure in process of the country’s transformation,
required constructing new cities and revising current urban planning technologies. Under those
conditions, ideas were implemented hastily, without proper criticism. The problems caused by
such approach were discovered decades later.
Located on the left bank of the Volga, Togliatti is a typical example of a city built within the
paradigm of Soviet urban planning. Being an evidence of ambitions and achievements of the
USSR in the fields of industry and urban planning, Togliatti was designed as an ideal city, in full
accordance with normative documents, taking into account the parameters (homogeneous, as it
was believed then) of the country’s social structure. However, these ambitious plans conflicted
with reality – ignoring social context prevented the generation of a full-blooded urban
environment (Sanders and Woodward, 2015).
Togliatti's layout is not a single morphostructure. It rather mechanically joins together
autonomous districts, each with its own historical past and a different morphostructure (Fig.1).

Figure 1. Morphostructure of Togliatti

The historical city was founded in 1737 by Vasiliy Tatishchev and was called Stavropol-onthe-Volga (Stavropol is translated from Greek as “the City of the Holy Cross”). The city’s
morphostructure was formed by its streets, arranged in chessboard order, in accordance with the
traditions of building military fortresses. After 1945, from the ideological viewpoint, Stavropolon-the-Volga was considered to be a relic of the past. According to the Government’s Decree
dated August 21st, 1951, the city was sacrificed and flooded, with the aim to construct a hydraulic
engineering unit and to create a water reservoir. The liquidation of the historical settlement led to
the acute problem of city residents’ rehousing, as well of new arrivals’ accommodation.
The next stage of Stavropol-on-the-Volga’s development was connected with the
construction of Kuibyshev Hydroelectric Power Station, which caused the creation of
intermediate link in the chain of industrial cities. At the initial stage, the construction of the city
was taking place under the jurisdiction of the Ministry of Internal Affairs, which built the first
residential blocks consisting of temporary barracks. The follow-through of the layout and the
construction of the city in a new place were commissioned to the workshop headed by Mikhail
Sorokin. As a result, the layout became a system of separate development areas located several
kilometers from each other. Komsomolskiy District was formed along the river bank, on both
sides of the locks. At a distance, on level ground, Central District was constructed, consisting of
interconnected medium scale functional ensembles. The partially realized district behind the
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forest was designed as a garden city, built-up with standard houses looking like double
bungalows (Bella, 2014).
Despite its geographic fragmentation, the city planned by Mikhail Sorokin was characterized
by hierarchical articulation of space with the help of classical urban planning tools – half-open
areas, residential blocks, ramified wide streets, visual surprises appearing as the result of axes
shift. According to Mikhail Sorokin’s idea, the city immortalized the triumph of Stalinist urban
planning classicism, while preserving low indicator of population density and co-scale to man.
Nevertheless, on the way of the city’s development, a number of problems arose: the proximity of
its industrial zone to Central District led to environmental pollution. The city's layout did not
allow possible further expansion, as it was too formal and rigid. In connection with the future
construction of a new industrial complex, this drawback had to be overcome in accordance with
the new urban paradigm (Bellat, 2017).
As the industrial complex of the USSR was a part of centralized national economic system,
industrial links were established with the aim to minimize logistics. Specific feature of the
national economic complex was centralization of production and unified products manufacture of
different nomenclature, supplied to different branches of machine-building industry, which made
it possible not only to quickly develop assembly complexes, but also to unify enterprises into a
single complex.
In connection with the construction of a large dam on the Volga, the task arose to build a city
for the operation of industrial megastructure and for the industrial base development. The
solution of this problem was connected with the transformation of Stavropol into the city of
strategic importance.
Methodology
The final stage of Togliatti’s formation was characterized by the construction of a new large
district and realization of another ambitious project – an automobile plant. Since the planning of
the new district was taking place during the period of Soviet urban planning improvement,
inspired by foreign examples of constructing new modernist cities – Brasilia, Chandigarh, Creteil
and Islamabad – the evolution of Togliatti’s morphostructure reflects the history of Soviet
architecture and urban planning in progress.
Despite the size of existing automobile plants, automotive industry in the USSR was
experiencing great difficulties. In 1965 the Ministry of Automotive Industry was established, and it
faced the priority task – to organize mass production of cars. The criteria for choosing the place for
the future automobile capital of the Soviet Union were pragmatic: established construction
organizations, convenient transport network, possibility of attracting labor force in-demand on site or
within easy reach, cost of creating manufacturing and housing infrastructure, depending on the plant’s
location, energy costs and cost of building materials’ transportation (Siegelbaum, 2008).
Free areas with specific geomorphology were required to accommodate technological
process of assembly operation. The presence of the neighboring industrial center – Kuibyshev
and of the labor resources required for the automobile plant, favorable geographic location in the
Central European part of Russia, suitable geomorphology of the area, favorable climate have
ultimately determined the location of the future Avtozavodskiy District.
Following the Soviet tradition to give the names of well-known communists to big or major
cities of the Soviet Union, the historical name Stavropol-on-the-Volga was replaced by Togliatti
(in honor of one of the founders of Italian Communist Party). This renaming heralded the final
change in the city’s status, and it was warranted by the current situation, as the developer of the
future automobile plant’s project was Fiat Company.
In 1969 the first passenger car, manufactured under Fiat license, came off the assembly line. Thus, in
the view of the Soviet automobile empire’s start-up, there was an urgent need to big up the city’s status.
Since the project was of strategic importance, both from the political and industrial
viewpoints, the development of the city’s layout was entrusted to a credible team (architects B. R.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

423

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

Rubanenko, V.A. Shkvarikov (supervisors), A. M. Bazilevich, Yu.P. Bocharov, E.L. Iokheles,
K.K. Kartashova, E.I. Kutyrev and others).
Having thoroughly studied the problems of Togliatti, the existing city and the potential of the
surrounding area, Boris Rubanenko rejected submitted projects on the layout, since, in his
opinion, none of them allowed solving the fundamental problems of the city structure’s
development. The decision was taken to proceed unhindered to the construction of a new district,
in accordance with the population’s heightened needs. So, the construction of Avtozavodskiy
District, which started in 1967 and was meant for 370 000 residents, became a symbol of the
state’s timely response to the problem of housing shortage. The new district was supposed to be
built within accelerated timeframe, and this lead to the use of new urban planning techniques
(Rubanenko, Shkvarikov, Bocharov, Kutyrev, 1968).
As the project’s author, Boris Rubanenko wanted to develop a plan which would equal the
projects of Chandigarh or the new capital of Brazil, Brasilia. Fascinated by the Soviet
constructivism and foreign modernism, by the concepts of Moses Ginsburg, Le Corbusier and
other architects, Boris Rubanenko used these ideas in Togliatti’s layout. For example, the fact
that all excavation work was minimized, clearly demonstrates the impact of Lucio Costa’s
planning principles. Thus, Togliatti is an example of urban syncretism, which has assimilated
American and European achievements, as a result of the integration of previous Soviet experience
and clever update of forms and technologies.
It was decided to locate Avtozavodskiy District next to Central District, but to separate them
with a vast forest zone of several square kilometers. In such a case, the forest was turned into a
kind of Central Park and was supposed to become the residents’ favourite recreation place. Along
the forest, it was planned to build a road, thus connecting the two city centers and preserving the
environment untouched. The center of the new district was designed as a cross-shaped form,
which was borrowed from the layout of the capital of Brazil. The vertical line of the cross
connected the embankment with the plant, and the horizontal axis demarcated the residential
areas. Large avenues were designed in view of the population’s future mass motorization, and at
the places of their intersection round areas were made. When designing the spatial organization
of the new district, they used progressive principles of creating a flexible planning structure,
which provided a possibility to transform functional zones, while preserving the stable links
between them in process of the city’s growth. Diagonally crossed boulevards contributed to the
creation of open spaces inside residential areas.
The main area unit was an enlarged residential block – a micro-district, the size of which was
1 km x 1 km. Its dimensions were logically worked out, in order to balance pedestrian and
automobile traffic. The network of cultural and consumer service institutions was built up as a
staged system. All institutions were grouped according to service-area radius and were mainly
located within a walking distance. However, in general, Togliatti's development plan was
designed for a too large city, which was excessively dependent on automobile transport.
In Togliatti provision was made for the city’s structural integrity and completeness at each
main stage of its construction, which made it possible to rationally organize the processes of
work, daily life and recreation for the population. The plan also allowed for further
interconnected functioning of the most important districts, and provided the prospect for the
city’s development in western and northern directions (Rubanenko, Obraztsov, Saveliev, 1971).
Nevertheless, it should be noted that the unification of the districts was largely mechanical – there
was no integration of morphostructures, and the planned extensive growth of the city would add
to its centrifugal development. The administratively unified city is actually three separate cities
with weak transport, functional and social links, which makes it difficult to turn the city into an
integral entity (Fig.2). The evolution of modern Togliatti’s morphostructure is mainly achieved
due to making the existing urban development denser.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

424

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

Figure 2. Problem of morphostructures interaction

Togliatti is currently undergoing a difficult stage of its development. The problems that grew
worse with time were laid already at the Soviet stage of Togliatti’s formation. Social stratification
of the Soviet society was weakly expressed; the population was fairly homogeneous and had
approximately the same level of needs; that is why there were no serious contradictions – all this
coincided with the urban planning paradigm of the Soviet state.
With the change in the social structure, the levels and forms of the population’s needs
changed, and certain contradictions associated with social context arose. The original priority
orientation of Togliatti towards the functioning and perception of the city from the viewpoint of
the man at the wheel didn’t allow forming a full-fledged urban structure, which would be
perceived by the residents as an integral whole and entity. Since each new stage of the city's
development was connected with the revision of the area for the new global task in accordance
with the current urban planning paradigm, the experimental nature of Togliatti led to a systemic
socioeconomic and environmental conflict (Shlienkova, 2017).
The plans of Togliatti’s development during the post-Soviet period (dated 1992, 2002, 2010,
2016) were mainly limited to activities aimed at establishing communication between districts
and improving the Volga embankment. And still, three autonomous districts remained connected
by land, air and water, but separated mentally, as no model of the city’s development took into
account social context.
Measurement and analysis
The morphostructure of Avtozavodskiy District is a symbiosis of utopian urban planning
models. They have borrowed hypertrophied ideal Hippodamus system – in the form of orthogonal
planning structure – cardo and decumanus. The city's flow organization has been taken from the
utopia “Industrial City” by Tony Garnier, it conforms with conveyor belt principles, which later
became the dogma of the Athenian Charter (Ikonnikov, 2001). In the 1920-ies, N. A. Milyutin
described the distribution of all the functions of the urban organism along parallel lines, which
ensures the possibility of the city’s growth in two directions (Bocharov and Khan-Magomedov,
2007). Inspired by the examples of Brasilia and Chandigarh, Togliatti has embraced the ideas of
the “Radiant City” by Le Corbusier and his followers. As a result, all public buildings have
become isolated objects, occupying an island position within the space of vast esplanades framed
by traffic routes (Ikonnikov, 2002). Thus, Togliatti is a realized urban planning utopia, a rational
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model socialist city of the future (Zhilkin, Andrievskaya, Estrin, Akhmedova, Karakova,
Shabanov, 2001). Like any ideal model, which cultivates the solution of separate issues, the city
faces a number of problems related to ignoring social context. Contradictions have come to light
between mass unified centralized industrial development, which does not take into account the
dynamics of social context, and postindustrial society’s demands (Yakovlev, 2008).
It was assumed that Togliatti would become a city of personality, without any crowding and
with enough space. However, as a result, it has turned out that the city is deprived of narrow
curved lanes, small shops and other institutions, available for an ordinary passer-by. With time,
the absence of spontaneous street life has given rise to a kind of sensory deprivation (Siegelbaum,
2013). Today Togliatti is beginning to realize the lack of city structure’s unity. Overcoming
technocratic imperatives, the desire to humanize the environment by the means of social context
concerns becomes evident in the historical perspective. Difficult economic conditions provoke
creating new avant-garde solutions.
In this case, it would be fair to talk about the generation of post-utopia – a new utopia that
denies the previous one, based on understanding that the latter’s principles are obsolete and
unrealizable. It is worth noting that the realizability of the first utopia has been exhausted, and the
factors of unrealizability have started working, as the social law has been violated and social
context has been ignored. At the same time, the mechanism of realizability factors’ detonation
has turned on (the relic forest, which used to be an impassable barrier between the two districts,
was partially destroyed in 2010).
The aim of the new utopia is to solve the problem of separateness and autonomy of the three
districts of the city, and to form them into an identity. To solve these problems, it is necessary to
organize a new morphostructure, taking into account the social context.
In this regard, the authors put forward the idea of organizing the city using a new
morphological unit – a macro-frame. The macro-frame unites all the three districts of the city and
turns the fragmented area into an integral urban environment. By constructing a system of
discrete centers as a part of the concept of the new macro-frame of Togliatti’s city structure, the
inhabitants’ idea of the city center as a unity forms. The project implies a tactful attitude to the
original urban material – the “preserved” support planning structure’s pattern reproduces itself in
each unit, giving the new urban planning element that necessary morphostructural identity and
residual historicity. In fact, it is a reproduction of the place’s image in the new morphostructure.
In the intersections of the new macro-frame’s passages, sources of social activity appear – as
a reaction to social context. The units that form the city center’s system constitute the structural
and functional basis of the city’s spatial-planning layout. The units located in places with high
transport accessibility combine maximum density of public facilities’ allocation with social and
functional diversity – service business, transport terminals, community services, cultural
institutions and public urban spaces (Fig. 3).

Figure 3. The system of public centers in Togliatti

Urban Form and Social Context: from Traditions to Newest Demands. 2018

426

THE EVOLUTION OF URBAN FORM UNDER THE SOCIAL INFLUENCE

The basis for subdividing the structure of traffic in accordance with the new model means the
social context. In which case, the traffic is decomposed into connecting flows, regarding the scale
of automobile traffic implied by the original utopia, the flows of local importance with denser
structure, and the scale of the old city. Transit traffic goes on above-the-ground level, giving a
priority to the social context located on the ground level.
The basis of the macro-frame is the transit network of highways, which allows combining
high speed of travel with low traumatic consequences for the existing urban texture and for the
natural areas; monorail lines join together the most important central units. A well-developed
transport system reduces the contrast between “center and periphery”, increases transport
accessibility and the cost of urban land lots, as the latter’s profitability increases. By saving the
time taken up by transport communication the perception of the urban system as integrity – parts
of a common structure – is starting to be formed (Fig. 4).

Figure 4. Perspective transport system of Togliatti

The formed network of city highways allows establishing communication between the unitscenters, thus covering the whole city area. The concept of the macro-frame is based on a deep
analysis of the social context and of the morphostructures of the city’s constituent parts, as well as on
the search for the form-content determinism. The designed model implies subdivision of natural areas
into: 1) the zone of specially protected natural areas; 2) the zone of natural landscapes; 3) the zone of
parks, boulevards, embankments; 4) the zone of recreational areas (Fig. 5).
Conclusion
To some extent Avtozavodskiy District of Togliatti is a generalized utopian character, the
last attempt to realize the social utopia. It may be possible to realize such utopia only under a
certain set of conditions. Enthusiasm of the postwar mood, upon the conditions of social growth,
gave a rise to the urban planning experiments. Every now and again people, who generate
innovative cutting-edge ideas, are appearing. Moreover, there was an atmosphere in the society
that supported such moods.
As the result, Togliatti has become a combination of separate core structures, between which
there is a serious obstacle in the form of a forest. From the point of view of social context, the
residents have no sense of the city as a whole. It is possible to overcome this problem by reducing
transport communications and forming new structural frame – realization of a new utopia –
“exoskeleton”, the subject of which is architectural environment as a whole, which is capable of
adapting to social and economic shifts, in order to compensate for the existing morphostructure’s
imperfections. The new macro-frame model is based on the principles of Kenzo Tange and his
utopia “Tokyo-1960”, which rests upon the logic of communication systems - physical and
visual, forming a system, open for development (Adonina and Artemeva, 2016). While earlier
Togliatti’s development was following the extensive way – translation of modernist grid,
ecological model of thinking implies densification of urban development and localization, i.e.
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intensification way. The morphostructure becomes dependent on the social context – on the
established social links. Prevailing factors that have ensured realizability of the first utopia are no
longer vital for Togliatti today. The world outlook has changed – the modernist paradigm no
longer works, the imperative has changed – not the state, but private investors act as customers;
the factor of unrealizability has become sharper, as the social context has changed. While, within
the Soviet society’s paradigm, people were viewed as indiscreet mass having the same rights and
consisting of universums, the postindustrial society is a field of individuals.
According to the Decree of the President of the Russian Federation (within the Frames of the
Spatial Development Strategy of Russia for the Period Until 2030), large cities are to become the
drivers of the country's development. Special responsibility in this regard lies with the largest
non-capital Samara-Togliatti agglomeration (Akhmedova, 2011). In the near future, the state
plans to create a high-speed railway line between Samara and Togliatti, which will provide an
efficient impetus to the macroeconomic development of the region, and will ensure availability of
employment. However, so far there is no real unity in the form of a cluster of urban settlements.
Cities are not joined together into a dynamic system by industrial, transport and cultural links.
This requires the entire economic infrastructure development, as well as innovative projects and
solutions improvement (Fig. 6).

Figure 5. The concept of New Togliatti

Figure 6. Perspective model for the development of the Samara-Togliatti agglomeration
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The creation of new macro-frame will accelerate the social and economic development of
Togliatti; unification of the city's morphostructure will lead to the formation of an identity, and,
consequently, concentration of social resource.
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ASSESSING STREET SPATIAL CHARACTER:
COMBINING FRACTAL ANALYSIS
OF STREET EDGES AND SKYLINE
Abstract: The character of urban space is a hot research point in urban morphological
studies. James J. Gibson’s research proved that the physical morphology is better to be
measured by the visibility of geometry rather than geometry itself (Batty 2001). There have
been many approaches such as sky view factors (SVF), which developed a 3D viewsphere
model to measure the spatial openness, and fractal analysis. The fractal analysis of street
edges proposed by Jon Cooper is one of the most helpful indexes describing spatial character
because it directly reflects the space shape cognized. However, the height of a street wall and
the width of a street, two of the most important dimensions related to the space, have not been
involved yet. Following Cooper’s research, this paper tries to introduce the height of a street
wall into the fractal analysis of street edges. Firstly, we chose several streets in the center
of Nanjing city with various widths and building heights along the street. Through setting
viewpoints within the street, the geometric relations between all edges and points have been
built, so had the skyline. Furthermore, combining SVF techniques, we have developed the 3D
viewsphere model as a tool to get continuous visual perception data of the street and the
heights of the street walls related. According to the visibility theory, the street spatial
character could be described and generated, vice versa.
Finally, this paper tried to use the spatial configuration codes based on the fractal analysis
and data-graph of perception to generate a new street with the similar spatial characteristics.
It proves the value of the research as a tool for urban design.
Keywords: spatial typology, viewsphere, data-graph, fractal analysis.

Introduction
The urban space is an important research object in urban morphology studies. One of the
most important research issues is how to decode street space, that is, how to summarize
quantitatively the characteristics of different spaces and use these indicators to help control and
design the street space. There are several research paths in previous research.
The first one starts from the formation of the street space that is the classical morphological
research method - block dimensions, plot measurement and recording of façade details. The street
space is defined by these three parameters.
The second one is studying a 2D isovist by setting viewpoints in the plan to study the
geometric properties of visible space. Benedikt (1979) describes an isovist as “the set of all points
visible from a given vantage point in space”. Isovists can be defined for every vantage point
constituting an environment, and the spatial union of any particular geometrical property defines
a particular isovist field. His definition takes an isovist as the foundation of the urban and
architectual visual studies. Batty (2000) began to describe the isovist quantitatively by the
computer and developed several indicators including an average distance, a maximum distance,
an area, a perimeter, a compactness ratio, and a cluster ratio. Batty’s research proved the
feasibility and importance of studying an isovist by means of computer. Moreover, Turner (2001)
mapped the relations of the distance from one viewpoint to all the others. Instead of studing the
properties of one single point, he summarizes the whole characteristics of the space with the
© Bin Cong, Wei You, Wowo Ding, 2019
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visual graph of mutual visibility between locations. The computer research of a 2D isovist is
greatly developed, but it still lacks the three-dimensional information.

Figure 1. The six isovist analysis of Regent Street (Batty M, 2001)

The third one is studying a 3D isovist. Although the isovist is a three-dimensional concept in
the initial stage of the isovist research, it is limited by technical means and many studies have
only completed the two-dimensional calculations. However, this situation has changed in recent
years. With the extensive use of computer technology in the field of research, more complex 3D
isovists can be calculated, which promotes the development of urban spatial visual research.
Based on previous studies and definitions, researchers such as Fisher-Gewirtzman (2003) used a
SOI (a spatial openness index) to study the urban space between buildings. The SOI is defined as
the sum of the visible space volumes from which the line of a sight is not obstructed by the Body
mass as seen from the given point to the surrounding three-dimensional space. Perry Pei-Ju Yang
(2007) combined the previous research results and developed a 3D urban spatial isovist model
called Viewsphere. The development of the Viewsphere analysis is mainly based on the research
contributions of an isovist and viewshed. It also includes other sphere research models including
a sky view factor, the spatial openness index (SOI), and sky opening. Perry Pei-Ju Yang and
others explored ways to measure the spatial vision of 3D cities based on GIS. However, due to
the immature GIS technology in 3D analysis, they could not achieve a complete threedimensional visual analysis. In Liu Yang’s (2011) research at Nanjing University, a complete 3D
visibility research platform was set up on the Rhino's Grasshopper to distinguish different street
spaces through the data Viewsphere visualization, but it still did not summarize the features
quantitatively and did not describe the street space as a whole.
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Figure 2. Spherical projection and stereographical projection (Teller, 2003)

The forth one is studying with the use of fractal analysis. The continuous spaces in the city
are mostly complex, while the classic Euclidean geometry is difficult to describe their
characteristics. The fractal analysis is often used to describe the natural form, therefore, can
describe and characterize complex urban spaces. Cooper (2000) used fractal analysis to
characterize the complexity of urban and natural skylines. Mizuno and Kakei (1990) and Rodin
and Rodina (2000) examined the curves of urban streets networks with a fractal dimension. Batty
and Longley’s (1994) used the fractal dimension to characterize the irregularity of certain urban
boundaries. Cooper (2005) examined the fractal dimension of street edges to obtain the synthetic
complexity of physical features. However, the calculation of the fractal dimension requires a
continuous curve, while most of the street facades (especially in China) are non-continuous. The
determination of the boundary affects the calculation of the fractal dimension. Meanwhile, the
street edge is still a 2D form, which does not include the height and the width of the street.
Moreover, the fractal dimension is the overall description without any spatial details, so it is hard
to do further research. Cooper (2007) examined the use of the fractal dimension to measure the
complexity of street scenes. However, there are too many spatial factors constituting the street
space including trees, pedestrians, vehicles, etc., so it is still hard to help control and design the
street space.
Based on the several methods mentioned above, this paper tries to explore a better way to
decode the street space quantitatively. Firstly, following Cooper’s research of the street edges
fractal dimension, this paper tries to discover the relationship between the fractal dimension and
the street vision and find the limitations of the fractal analysis. Secondly, following the research
of a 3D isovist, this paper further develops the Viewsphere to measure the synthetic
characteristics like the fractal dimension and reflect the details of the street space.
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The fractal dimension (Dr)
The Euclidean geometry classifies objects into one, two, or three dimensions. Lines have one
dimension: the length, the plane has two dimensions: length and width, and the cube has three
dimensions: length, width, and height. These applies to the description of perfectly regular
objects or shapes, but Mandelbrot (1977) argues that many natural objects, including man-made
urban forms and spaces, cannot be adequately described by the concept of Euclidean geometry.
The concept of the fractal geometry introduces the possibility of fractal dimensions between the
N-dimensional in the world of mathematics. The concept of the fractal dimension can calculate
the irregularity of a shape or an object and represent it as a number. This number (D) is between
Euclidean dimensions 1, 2 and 3 that can be expressed as a non-integer number. For example, the
fractal dimension of an irregular line (such as a coastline) is between 1 and 2: it is neither a
simple straight line nor a two-dimensional plane. Actually, the fractal dimension is a measure of
how much a particular object fills the space it is drawing. For example, using the concept of
theoretical fractals, one can imagine infinitely long lines drawn in a limited space. This line is
infinitely folded and irregularly scaled down. Its length can be infinitely increased because it
increases the density of lines in a fixed space through the increase of irregularities.
There are several methods to calculate the fractal dimension of irregular or rough lines,
including the “box dimension” method and the “ruler” method. By comparison, the “ruler”
method is more accurate. The fundamental of “ruler” method is that the irregular line length
increases with the measurement of smaller and smaller rulers. In its simplest form, the “ruler”
method uses a set of scales of different length (s) to measure and then we record the subsequent
total length (N). After that, we take the logarithm of these two numbers and put them on
Cartesian coordinates. These log/log graphs are called Richardson (1961) graphs. When the
points on the log/log graph fall on a straight line, there is a power law relationship between the
two sets of data. Therefore, the slope of this line (d) can be obtained through regression analysis.
Then the fractal dimension is D which is equal to 1 + d. In the ideal mathematical model, the
rulers do not affect the fractal dimension of the curve. However, as the irregular lines in reality
are not ideal fractal curves, the rulers do affect the measurement result of the fractal dimension. It
is important to select the rulers’ range. In the street model chosen in this article, it is the width,
height, receding distance, and volume shape of the building that affect the fractal dimension
which does not include the details of the windows and doors on the façade. The smallest ruler is
selected as about 1.5 meters, while the maximum ruler is about 50m. Because the N/s is a power
function relationship, the ruler's size increases by a power. For the sake of accuracy, 15 rulers
with the increase of 1.5 times have been selected.
This paper uses Grasshopper in Rhino as a platform to calculate the fractal dimension. Rhino
is an accurate modeling tool, so it is better than some other software calculating Dr like Fractalise
which uses pictures of curves. First, we make an experiment with the classic Koch curve.
Mathematically, the Dr of the Koch curve is 1.2619. Using the “ruler” method, the program
comes up with the Dr of 1.2573. This proves the accuracy of the program.

Figure 3. The Koch curve and the Dr
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The Dr of street edges and skyline
In the context of the urban morphology in China, the urban texture can be divided into four
kinds: Commercial area, Residential area, Historical area and Scenic area. The scenic area is not
taken into account in this paper as its elements are mostly not buildings. We choose three streets
in Nanjing as samples in this paper: a historical street; a street between residential buildings; a
commercial street. The first street consists of two parts: a totally historical street and a street with
some residential buildings.

Figure 4. Four street samples, No.1 and 2 in old town, No.3 in residential area, No.4 in commercial area

Figure 5. The model of the streets in Rhino

First, we extract the street edges of them. Unlike the streets in Cooper’s research, the streets
in Chinese cities usually do not have a clear edge as the façades are not continuous. In this paper,
the historical street has a continuous edge, the residential street has a fence as the edge, while the
commercial street’s edge can be connected between two adjacent buildings.
No.1 Street

Dr

No.2 Street

Dr

No.3 Street

Dr

No.4 Street

Dr

1.1334
R²=0.999

1.1310
R²=0.999

1.1020
R²=0.999

1.0882
R²=0.999

1.1048
R²=0.999

1.088
R²=0.999

1.1019
R²=0.999

1.0552
R²=0.999

Figure 6. The street edges and their Dr
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As we can see, the Dr of these streets are different, the historical street has the biggest Dr
while the commercial street has the smallest one. The street edge is perceived by a human
through eye perspective, so we further choose two vistas of each street and measure the Dr of the
skyline.
No.1 Street Skyline

Dr
1.047

No.2 Street Skyline

1.046

No.3 Street Skyline

Dr
1.028

1.062

Dr
1.091

No.4 Street Skyline

1.074

Dr
1.051

1.054

Figure 7. The street skyline and their Dr

DR

1,3
1,2
1,1
1
1

2

3

4

STREET NUMBER
street edge1

street edge2

skyline1

skyline2

Figure 8. The relation between Dr of street edge and skyline

We can find that the Dr of the skyline does not fully correspond to the Dr of the street edge.
The Dr of the skyline cannot distinguish the four totally different street views. We need a more
accurate tool to present the details of each street view.
Actually, the street edge is similar to the function graph of the distance between the viewer
and the buildings along the street. Clearly, this street edge does not include the information of the
height and the width, which is important visually. According to the previous research, the best
way to turn 3D into 2D isovist is to project the volume into the viewsphere and then project to the
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2D plane. So we draw the function graph of the cosine value of the height angle relative to the
viewpoint height along the street. This has two advantages: first, we do not have to consider how
to draw the street edge; second, this function graph considers the vision of the street wall height
and the street width. In this case, we select the radius of 50m. Then, we measure the Dr of these
function graphs.

Figure 9. The distance between viewpoint
and street edge

No.1 Street

Dr

No.2 Street

Figure 10. The projection of skyline
to the 2D plane

Dr

No.3 Street

Dr

No.4 Street

Dr

1.2646
R²=0.995

1.1964
R²=0.997

1.1689
R²=0.996

1.0603
R²=0.999

1.3097
R²=0.995

1.2119
R²=0.993

1.1840
R²=0.995

1.0343
R²=0.999

Figure 11. The Dr of the projected skyline

1,3
1,25

DR

1,2
1,15

1,1
1,05
1
1

2

3

4

STREET NUMBER
street edge1

street edge2

projected skyline1

projected skyline2

view skyline1
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Figure 12. The Dr of the projected skyline
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Relatively, the projected skyline is better than the street edge to distinguish the different
types of street. However, it cannot correspond to the street view. Mathematically, there are many
possibilities resulting in the variety of the street edge and the skyline, but the fractal dimension
does not give these possibilities as it is only a number between 1 and 2.
In order to find the relationship between the Dr and the street form, we use the viewsphere
tool to find the way both showing the synthetic variety and the details.
Viewsphere and SVF
We also use the Grasshopper in Rhino as the platform to measure the 3D isovist. Batty
(2003) has found some geometric characteristics of the 2D isovist like an average distance, a
maximum distance, an area, a perimeter, a compactness ratio, and a cluster ratio. His research
inspired us to go further to find the geometric charateristics of the 3D isovist. We use the
viewsphere with the radius of 200 meters to project the volumes and the sky to the sphere then
project the curve to the plane-just like the fisheye photo.

Figure 13. the conversion of panorama and fisheye photo

Figure 14. The viewsphere and the projection of volumes

Figure 15. The conversion from the model to the sky view curve
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This proved that we can get the sky view curve either by the panorama in Google Map or by
the programing a computer model. In this paper, we choose the second way to correspond to the
previous fractal analysis.
Although we can get the data by setting continuous viewpoints in the streets, we need to
know the biggest distance between each point so that we can set least points to get full
information. Through setting viewpoints every 20 meters, we calculate the biggest number of
continuous viewpoints (N) a building can be seen from. If we do not want to lose the information
of one building, then the distance should be at most 20*N meters. In this paper, the radius of
viewsphere is 200 meters.

Figure 16. The buildings seen from the viewpoint

Figure 17. The viewpoints every 20 meters and the biggest number
of continuous viewpoints (N) a building can be seen from

From the experiment we can see that the N is effected by the size and height of the building,
the distance to the street and the relations with the other buildings. Based on this, the distance of
viewpoints depends on how many buildings we want to include. In this case, if we only need to
include the buildings close to the street, the distance between each viewpoint should be at most
18*20=360 meters. However, if we want to include every building in Figure 16, the distance
should be at most 5*20=100 meters.
This paper finds a way to calculate the viewing time of each building along the street, which
means the visual importance of each building. The distance of viewpoints can also be estimated
by this way. Due to the limited time, we have not compared different streets and do further
research.
The sky view curve is a closed curve just like the isovist curve, so it clearly has many
geometric indices which represent the spatial characteristics. Taking the sky view curve above as
an example, we set a view point at the eye height of 1.65m, and set N=360 sight lines from the
point. After being projected to the viewsphere with radius of 200 meters, the sky view curve is
constructed by 360 projected sight lines with the length of r=Rcos(α). Then we can measure the
following geometric indices.
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The Sky View Curve

Sign
S
P

Formula
S(sky view area)/Π
*𝑅2
P(sky view
perimeter)/2*Π*R
𝑃2 /S

C
1

L

𝑅∗𝑁

*∑𝑁
1 𝑟

Meaning
The relative area to the
standard circle
The relative perimeter to
the standard circle

Value
0.8202

The degree of the curve
similar to the round
The average relative
radius of the sky view
curve

1.6999

1.1808

0.8972

Figure 18. The four basic indices of the sky view curve

In order to detect the mutation of the curve that means the border in the sky view, we
measure the difference of the 360 projected sight lines and map them on the plane:

Figure 19. Measuring the difference between each two neighboring lines

The difference between each two
neighboring lines

Sign

Formula

Meaning

Value

Nm

Number of
lines>=5000

Number of the
mutations

11

1

The sum of the
degree of every
difference

2.6773

The dispersion of
the mutations

18.859

Sd

Dm

𝑅

*∑𝑁
1 𝑚

𝑁𝑚

√∑(𝜃𝑖 − 𝜃̅ )2
𝑖=1

Figure 20. The three indices describing the mutations

Here we have 7 indices describing the sky view curve, then we apply them to the four
different streets above. One cannot feel the street by only one viewpoint, so we need continuous
viewpoints along the route. We set viewpoints at every 6 meters. The continuous indices are
presented in 7 function graphs.
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Street
1
2

The function of S
1,05
0,85

Average
0.577932

𝑅2
0.030786

0.624134

0.009885

0.782625

0.007581

0.79148

0.003017

0,65

3

0,45
0,25

4

street 1

street 2

street 3

street 4

Figure 21. The relative area to the standard circle along the street

Street
1

The function of P
1,4

Average
0.930198
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0.010253

1.02591

0.00621

1.059689

0.002507

1.088304

0.010729

1,3

2

1,2
1,1

3

1
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Figure 22. The relative perimeter to the standard circle along the street
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1

The function of C

Average
1.665827
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0.410185

1.714711

0.061016

1.46204

0.066291

1.529363
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2
3
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4
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street 4

Figure 23. The degree of the curve similar to the round along the street
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Street
1

The function of L
1

Average
0.712377

𝑅2
0.02444

0.747115

0.00704
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0.001376
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Figure 24. The average relative radius of the sky view curve along the street
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Figure 25. Number of the mutations along the street
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The function of Sd
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Figure 26. The sum of the degree of every difference along the street
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The function of Dm
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Figure 27. The dispersion of the mutations along the street
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Figure 28. The comparison of the average index value
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Figure 29. The comparison of the standard deviation of each index value
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There are geometric meanings behind these indices. The standard deviation shows the jitter
degree of the index along the street. The area of the sky view means the space openness, so it
gradually increases from the historical street to the commercial street. The deviation of the area
(S) is consistent with the fractal dimension of the projected skyline within these four streets,
which means the fractal dimension can be shown from the sky view analysis.
THE DR OF PROJECTED SKYLINE

√(R^2 ) of S
0,2

1,3

0,15
DR

1,2

0,1

1,1

0,05

1

0
1

2

3

4

1

2

3

4

Figure 30. The comparison of the standard deviation of each index value

As it is presented above, the fractal dimension is just one of many characteristics of the sky
view curve. Surely, there are more correlation of these indices with the street space and the block
texture. For example, the second street is mixed with old buildings and residential buildings, so
its average Nm (number of the sky view mutations) and the average Sd (The sum of the degree of
every sky view sight line difference) are bigger than any other streets. This suggests that the
second street has more visual stimuli because of the texture mixture. Meanwhile, we find that the
√R2 of P (a standard deviation of the relative sky view perimeter) corresponds to the regularity of
the block texture, as the third street has more regular texture comparing to the residential
buildings. However, we need more samples and experiments to prove the correlation.
Conclusion
Following Cooper’s research, this paper further develops the fractal analysis and finds the
limitation of the fractal dimension to represent the spatial characteristics. With the samples of
four typical streets in Nanjing, we introduce the fractal skyline analysis to avoid the
discontinuous edge and to include the height of the street walls and the street width. It can
distinguish these different streets, but it cannot go deeper to be directly related to the street space.
To find the geometric reason of the fractal dimension, we use the Viewsphere to generate the
projected Skyview and try to discover the correlation between the indices of the sky view curve
and the street’s characteristics. The experiment proves the feasibility of sky view analysis to
characterize the space. The fractal dimension is just one of many features inside the continuous
sky view along the street.
This paper also finds a way to calculate the viewing time of each building along the street
and estimate the largest distance between each viewpoint selected.
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A QUANTITATIVE APPROACH
MEASURING STREETSCAPE
Abstract: Since 1960s, Kevin Lynch had raised the importance of people’s perception of urban
space, as the part of it, the role of street spaces became very important, so did the streetscape
in the research and design aspects. Usually photo pictures or street perspective drawings are
used to indicate the streetscape for studying, which means that three-dimensional street space
has to turn into a two-dimensional object. For this reason many researches have tried to study
photo pictures or street perspective drawings for developing a spatial measuring tool, our
work belongs to this field. The previous study has shown that street widths and heights of side
buildings could be evaluated based upon a streetscape image or a perspective drawing,
however, there are questions needed to answer. If a street photo reflects streetscape of
human’s view experience, how perspective drawings can refer to the relevant street photo?
What are the regularities between a street width, a building height, its position and lines of a
drawing? And how we should judge if the height of an object in perspective refers to the real
height of the building in the city. All those questions are worthwhile to be studied for urban
design. This research has tried to develop a method or a tool for measuring urban street
spaces based upon the street perspective drawings. Various street experimental digital models
have been built according to the urban regulations and 2D measurement scales have been
established simultaneously for measuring and a statistical analysis. Through the statistical
analysis we have found the answer, and then a measuring tool has been made. Finally, we
have validated the tool by testing a real street view, the results will be discussed. This
experiment successfully shows the possibility of street space measurement by using 2D
perspective drawing, which is a useful tool for architects and urban designers.
Keywords: Streetscape, street space, quantitative approach, urban design.

1. Introduction
Streets are an important part in urban morphology (Conzen,1969), they are also the main
aspect of people’s perception of the city, streets space are the most widely distributed urban
public space, carrying most of people’s daily activities. In the 1960s, Kevin Lynch proposed the
important role of street space in people’s perception of the city, on the macro level, streets space
give people a clear urban structure, and on the micro level, a subtle part of the street will leave a
deep impression on people (Kevin Lynch,1960). Jacobs believed that rich street life was the root
of urban vitality, small-scale blocks and various small shops along the street increase people's
chances of communication, and at the same time the small shops as the Street Eyes ensure the
security of the street space (Jacobs,1961). Yoshinobu Ashihara proposed the creation of the street
visual order should be the starting point for designing a building’s plane and classification,
components, proportions and a scale of streets will have great influence on people’s feelings, for
example, when the ratio of the street width to the building height is more than one it will make
people feel far away, but when the ratio is less than one it will make people feel close, when the
ratio is equal to one, the street will give people a well-balanced feeling. (Yoshinobu,1979).
Although people's perception of the city is based on the human scale, planners and architects
tend to design with overlooked perspectives. The lack of consideration of people’s street
perception results in the scale when the street space does not conform to the human scale and the
street is not attractive to people. Therefore, it is necessary to study the regularities of streetscape
© Mengmeng Geng, Lian Tang, Wowo Ding, 2019
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and quantify the streetscape making it connect to the plane scale, and then it will help designers
and architects to design streetscapes accurately and quickly while designing the plane and
creative a livable street.
2. A review of quantitative approaches of studying streetscape
Since 1960s, Kevin Lynch has put forward an approach that can be descriptive to people’s
perception of urban space, after that many researchers have made many attempts to the
quantitative study of people’s perception of urban space, as the part of it, the role of the street
spaces became very important, so did the streetscape in the research and design aspects.
Sergio Porta and John Luciano Renne (2005) studied sustainable development indicators by
streetscape. They established eight street evaluation indicators, a sky exposure, facad continuity,
softness, a social width, visual complexity, number of buildings, sedibility and detractors to
evaluate the livability of a street space. Through field research and observation they got photos of
urban streets. They dealt with those photos with AutoCAD to get the levels of streets evaluation
indicators. Finally, they graphically showed the evaluation results on the plane. Cooper and
Oskrochi (2008) sought to develop the use of fractal-analysis techniques in evaluating visual
variety in everyday street vistas and identified a positive correlation between levels of fractal
dimension and levels of visual variety as judged by urban-design experts. Cooper and Watkinson
(2010) continued the work begun by Cooper and Oskrochi to address the issues of preference or
evaluations of overall quality. Reid Ewing and Otto Clemente attempted to measure subjective
properties of the urban streets perceptual qualities comprehensively and objectively, they put
forward 51 indicators of perceptual qualities, eight of those were selected for the measurement:
imageability, enclosure, human scale, transparency, complexity, legibility, linkage and coherence.
They collected data by video clips of commercial streets, the video clips needed had the same
experience of people’s walking. Then they made operational definitions of urban design qualities
based on ratings by experts’ panel of these video clips. (Ewing and Handy2009; Ewing and
Cervero 2010; Ewing and Clemente 2013). Wowo Ding (2011) studied the influence of speed on
people's perception of street space by moving imaging. By decomposing a moving image, each
frame image was extracted, from which she could get the width and height of the street by frame
section. A series of width and height were draw into the ‘t-x’ coordinates for mapping urban
streets spatial patterns at different speeds. Tao Liu (2011) continued the work begun by Ding, he
studied the visual range of people on streetscape and defined the middle position of the best view
is the frame section. Also he attempted to vector the image and extract the width and height from
the image by processing. Zhouyan Wu (2014) studied the effect of variety of heights of the
buildings and widths of the streets on the streetscape images to develop a graphic tool like a ruler
relating a perspective drawing to plan.
When we tried to apply those approaches to urban design, we found that the approaches
given by Sergio Porta and John Luciano Renne and Reid Ewing Otto Clemente all answer the
question what contributes to livable streetscape, rather than made the physical connection
between street configuration and pattern. Cooper and Oskrochi’s fractal analysis method can only
evaluate the overall variety of streetscape, but it can’t guide a specific design. Although Ding and
Liu combined the perception of street space with specific street location, the visibility of the
streetscape and the frame section are still needed to be discussed. Wu’s study talked about the
rules between perspective drawings and street widths and buildings heights, but the rules need to
be further explored, and the graphic ruler she developed is difficult to use. Based on the work
begun by Ding and Liu and Wu, this paper is doing further research of the rules in streetscape
images, so those rules could really guide urban design.
3. Method
Since the Renaissance, artists and architects have begun to use the perspective method to
study three-dimensional objects and spaces. They projected three-dimensional space onto a two-
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dimensional plane to express the three-dimensional space. The two-dimensional perspective is the
visual presentation of three-dimensional space and contains the same spatial information. Hence
the street perspective drawings and photos are usually used to indicate the streetscape for
studying.
In the human scale, street spaces are defined by the size and arrangement of large objects
such as buildings (Harvey and Aultman Hall, 2016), people’s perception on streetscapes is most
sensitive to the moving objects and the vertical objects (Yang et al. 2007), so we can develop
digital models in computer to simulate the overall characteristics of the streetscape, based on
perspective drawings derived by these digital models, we attempted to develop a method or a tool
for measuring urban street spaces.

Figure 1. Dürer's Perspective Machine (Source from Albert Perez-Gomez. Architecture
Representation and the Perspective Hinge [M]. Boston: The MIT Press. 2000)

Figure 2. Two-dimensional perspective drawings are used
to express three-dimensional space

In order to make the frame of the perspective drawings derived by these digital models match
that of the streetscape perceived by people, we need to make it clear that the perceived viewing range
of people and then set the frame of the perspective drawings. Usually, the streetscape photos are used
to indicate the street view seen by a human eye, the eye height is 1.6m and the normal viewing angle
for left and right eyes is 60° (Hu, 2009; Liu, 2011; Wu, 2014). The viewing angle of a photo is
affected by the camera's focal length and camera’s frame. When the focal length of the camera is
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35mm and the frame is FX format, the viewing angle of the photo is similar to visual field of people.
The camera model we used in this experiment is NIKON D5100, which is a DX format camera and
zoom camera, we need to cut out the frame matching the visual field of people of 60°. The aspect
ratio of the frame is consistent with that of the photo which is 3:2.

Figure 3. Viewing angle of photo is affected by the camera's focal length and camera’s frame.
((a)source from https://zhidao.baidu.com/question/1821986652365632108.html, (
b) source from blog.163.com/xiayu_0629)

The relationship between the camera's focal length and viewing angle. (b) the camera’s frame
usually has two specifications and the aspect ratios are all 3:2.

Figure 4. the viewing angle and frame of the photo and people (the satellite imagery in (a)
is from www.baidu.map.com). The range of people’s vision (b) the red line represents the boundary
that people can normally see

In order to make the perspective drawings match the photos, the height of the camera in a
digital model should be 1.6m and the visual angle of the camera should be 60°, the frame should
be the same as that of the photo, the aspect ratio is 2/3. As the frame of the perspective drawings
derived by digital models is limited by the screen size of the computer, we had to set the focal
length to 25mm to expand the frame and then cut out the full-frame of 35mm focal length (the
viewing angle is 60°) from it.
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25mm (80°)
35mm (60°)

24

36
(a)
(b)
Figure 5. (a) The range of people’s vision and the camera of 25mm focal length;
(b) cut out the full-frame of 60° viewing angle from the frame of 25mm focal length

According to the visibility of the architectural skyline in the Streetscape images, the height of
the building can be further divided into the visual height and the real height (Wowo Ding, 2011),
which will mainly affect the overall characteristics of the streetscape in the human scale.
35mm (60°)
Real Height
Visual Height

Figure 6. The real height and visual height of the perspective drawing

In the following experiment, we will study the relationship between the characteristic of the
real height of each image and the width of the street (2W) and the height of the building (H) and
the depth of the building (R), in addition, the distance required from the viewpoint to the visual
area for the building to enter the perspectives (N) will be studied.
Visual Height

Real Height

Real Height Area

35mm (60°)

Visual Height Area

Nonvisual Area

Figure 7. The name of the configurations of street space.
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4. Experiment
In order to study what are the regularities between lines of perspective drawings and variety
of street widths, building heights, positions and judge the height of an object in the perspective
refers to the real height of the building in the city, a series of an ideal street models have been
developed in Rhino.
4.1. H-N, W-N; H-R, W-R experiment
In this experiment, we have developed a few groups of models with the same street width but
different building height. The first group of models has been set up with the street width of 4m,
the building height of 3m, 6m, 9m, …, 99m respectively; the second group of models have been
set up with the street width of 8m, the building height of 3m, 6m, 9m, …, 99m respectively, the
third group of models have been set up with the street width of12m, the building height of 3m,
6m, 9m, …, 99m respectively, following this rule until the street width increases up to 100m.
And then we have measured the R and N values in each model. To measure the R value we have
needed to place the full frame of 35mm in each model (Fig.8(b)), then to draw a vertical line at
the intersection of the skyline and the frame (Fig.8(b)), and then to measure the distance from the
observation to the vertical line in the model (Fig.8(c)), measuring N has been the same as
measuring R. At last, we have used Excel to record the values of H and W and R and N of each
model.

Real Height Area

Visual Height Area

(a) Plane

(a) Plane
35mm (60°)

35mm (60°)

(b) Place the frame of 35mm, draw a vertical line

(b) Place the frame of 35mm ,draw a vertical line

(c) Measure the R value

(c) Measure the N value

Figure 8. The method of measuring R

Figure 9. The method of measuring N

Urban Form and Social Context: from Traditions to Newest Demands. 2018

451

TOOLS OF ANALYSIS

Street Width 12m
Building Height …12m…24m…36m…48m…60m…72m…

Street Width 24m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Street Width 36m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Street Width 48m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Street Width 60m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Street Width 72m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Figure 10. The perspective drawings with different street width and building height

4.2. Analysis of H-N, W-N; H-R, W-R
We have analyzed the regularities between H and W and N and displayed the results in
Figure 9. We have found that the distance from the view point to a visual area (N) has not been
effected by the building height but it increases gradually with the street width (W). So we have
got the formula between N and W according to the result.
N=√3W

(1)

We have analyzed the regularities between H and W and R and displayed the results in
Figure 10. We have found that in the case of a certain street width the distance from the view
point to the real height area (R) is initially unchanged as H increases and then it increases
gradually with the increases of H. This means the perspective drawings change gradually from
Fig.13(a) to Figure 13(c), Figure 13(b) is the turning point.
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Distant(N)-Street Width(W)

25
20
15
10
5
0

Distant(N)

Distant(N)

Distant(N)-Building Height(H)

0

50
Building Height(H)

80
60
40
20
0

100

0

50
Street Width(W)

100

(a)
(b)
Figure 11. (a) the relationship between diatant (N) and building Height (H);
(b) the relationship between diatant (N) and street width (W)

In the case of a certain building height, when the building height is less than a certain value,
the distance from the view point to the real height area (R) is initially unchanged as W increases,
then it increases gradually. This means the perspective drawings change gradually from
Figure14(c) to Figure 14(a), Figure 14(b) is the turning point. When the building height is more
than the certain value, the R keeps unchanged as W increases, for example, the perspective
drawings in Fig.8, when the building height is 60m, as the street width increases the skyline of
the building never exceeds the turning point.
Distance(R)-Building Height(H)

Distance(R)-Street Width(W)
300

300
6m
12m

200

18m

150

24m

100

30m

50

36m

0

0

50
100
Building Height(H)

3m

250
Distance(R)

Distance(R)

250

42m
48m

12m

200

24m

150

36m

100

48m

50

60m

0
0

40

72m

Street Width(2W)

84m

20

(a)
(b)
Figure 12. (a) the relationship between diatant (R) and building Height (H);
(b) the relationship between diatant (R) and street width (W)

Here we need to describe the turning point in the drawings above and then we can draw the
following formula for R and H and W. In the case of a certain street width, when the building
height (H) is equal to or less than the turning point, the perspective drawings are like Fig.13(a),
Fig.13(b) Fig.14(a) and Fig.14(b), this means R is equal to N, so we can get the Formula (2).
When the building height (H) is more than the turning point, the perspective drawings are like
Fig.13(c) and Fig.14(c), this means R is more than N, we can get the Formula (3).
In the case of a certain building height, when the street width (W) is less than the turning
point, the perspective drawings are like Fig.14(c), this means R is more than N, in the meanwhile,
R is only related to H, so the relationship is Formula (3). When the street width (W) is equal to or
more than the turning point, the perspective drawings are like Fig.14(a), this means R is equal to
N, so the relationship is Formula (2).
R=√3W
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3

R= √3H-2.4√3
2

(3)

Here we need to discuss the value of the turning points to improve the formula application
scope.
If R=N

3
√3H-2.4√3=√3W
2
2
H= W+1.6
3

If R=N，there is another situation as shown in Fig.13(a) and Fig.14(a).
2
H< W+1.6
3

If R>N

2
H> W+1.6
3

The R is less than N according to Fig.5.

(a) H<2/3W+1.6
(b) R=N 时，H=2/3W+1.6
(c) R>N 时，H>2/3W+1.6
Figure 13. The same street width but a different building height. Streetscapes can be divided
into three categories (a)broad, (b)critical state and (c)upright according to the relationship
between the building height and the street width

(a) H<2/3W+1.
(b) R=N 时，H=2/3W+1.6
(c) R>N 时，H>2/3W+1.6
Figure 14. The same building height but a different street width. Streetscapes can be divided
into three categories (a)broad, (b)critical state and (c)upright according to the relationship between
the building height and the street width

So we improve the formula as below:
When H≤2/3W+1.6
R=√3W

When H>2/3W+1.6

3

R= √3H-2.4√3
2

(4)

(5)

4.3. Angles experiment
In order to find the method to judge how the height of an object in the perspective refers to
the real height of the building in the city, we have made the angles experiment to study the
regularities of H-α, W-α; H-β, W-β, α is the angle between the bottom boundary of the building
and the centerline, β is the angle between the skyline of the building and the centerline. On the
basis of the 4.2 experiment. We have calculated α and β of each model and recorded the values in
Excel.
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Figure 15. The defination of angle α and angle β
Street Width (2W) 12m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Street Width (2W) 24m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Street Width (2W) 36m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Street Width (2W) 48m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Street Width (2W) 60m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Street Width (2W) 72m
Building Height 12m, 24m, 36m, 48m, 60m, 72m…

Figure 16. The α and β values of perspective drawings
of the different street width and the building height

4.4. Analysis of H-α, W-α; H-β, W-β
We have analyzed the regularities between α and H and W and displayed the results in
Fig.17. We have found that α is only effected by the street width (W), α increases with the
increases of W.
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α

α-Street Width (W)
100
80
60
40
20
0

0

20

40

60

80

100

Street Width (W)
Figure 17. The relationship between α and the street width (W)

We have analyzed the regularities between β and H and W and displayed the results in
Fig.18. We have found that β is effected by the building height (H) and the street width (W).
β-Street Widtht(W)

100
80
60
40
20
0

12m
24m
β

β

β-Building Height(H)

36m
48m
0

50
100
Building Height(H)

100
80
60
40
20
0

60m

12m
24m
36m
48m
0

72m

50
100
Street Widtht(W)

60m
72m

(a)
(b)
Figure 18. (a)The relationship between β and the building height (H);
(b)The relationship between β and the street width (W).

Through the rules presented in Fig.17 and Fig.18, we further study the geometric
relationships between W and H and α and β. For example, the perspective drawing as show in
Fig.19, the angle between the bottom outline of the building and the center line is α and the angle
between the skyline of building and the center line is β, the viewpoint height is h, the vanishing
point is O, the person’s site is A; we extend the bottom outline and make a horizontal line
through point A to intersect with it, the intersection point is B, so the length of line AB is the
street width (W), according to the geometry, we get:
W=h*tanα
(6)

We extend the building skyline and make a vertical line through point B to intersect with it,
the intersection point is C, then we draw a horizontal line through the point O, intersect with line
BC at point D, the length of line BC is the building height (H), the length of line BC is equal to
the sum of the length of line BD and DC.
H=L(bc)=L(bd)+L(dc)
L(bd)=h
L(od)=W=h*tanα
L(dc)=h*tanα/tanβ
H=h(

tanα
tanβ

+1)
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In addition, we can figure out α and β according to the formula (6) and (7).
α=arctan
β=arctan

W
h
W
H-h

(8)
(9)

Figure 19. The geometric relationships between W and H and α and β

5. Test and application
The quantitative approach developed above will be applied to quantify the streetscape images
of the real world to verify its effectiveness and a case has been developed to explain how to apply
the approach.
5.1 Verifying the approach of judging how the height of an object in the perspective refers to
real height of the building in the city.
Through the angle formula we know that the real height and real weight are only related to
the angle α and β and the camera’s height. According to the principle of the equivalent focal
length the angle α and β will not change with the focal length of the camera. So, we only need to
keep the camera level when shooting. We have chosen several roads in Nanjing to take photos
and used a laser rangefinder to measure the distance from the camera to the building and the
height of the buildings. Then we have drawn the bottom building outline and skyline, and we
have measured the angle α and β. According to the angle α and β we can look up the
corresponding W and H in Figure 16. Also, we can figure out W and H according to the angle
formulas. Finally, we have calculated the error between the calculated value and the actual
measured value. The results are shown in Figure 20.
Through the verified results in Fig.19 we have found that when the street width and building
are too large, there is a large error between the calculated values and measured values.
Comparing Fig. 20(e) with Fig.20(f), we have found that 1° change will bring a great change of
W. Through analyzing the growth rate of α with W, we have found that when the angle α is more
than 80 degrees (street width >20m), the growth rate is very slow which means the accuracy of
the measuring approach and the real width will decrease.
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(a)

(b)

(c)

(d)

(e)

(f)
Figure 20. Verifying the measuring approach in the real word.

α

α-Street Width (W)
100
80
60
40
20
0
0

20

40

60

80

100

Street Width (W)
Figure 21. The analysis of the growth rate of α with W
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5.2. Application
We developed a digital model in Rhino to explain how to apply the approach developed
above. In the case, we need to design a new building according to the streetscape we want it to
be. The street width is 12m, the existing building’s height is 12m, point O is the viewpoint, the
width of the new building’s red line is 100m, the distance between the viewpoint and the red line
is 200m, the distance between the center line of the road and the red line is 18m (Fig.23).
If we want a new building does not arise in the streetscape the image is shown in Fig.22(a).
The β of the new building should be more than the β of the existing building. First, we figure out
the β angle of the existing building according to the Formula (9):
β=arctan

W
6
=arctan
29.982°
H-h
12-1.6

Then the β of the new building should more than 29.982°.
W
β=arctan
>29.982°
H-h
W
>0.577
H-h

if the W =18m,
H<32.8m

If we want to see the complete skyline of the new building the streetscape image is shown in
Fig.22(b). The β of the new building should be less than the β of the existing building.
W
<0.577
H-h

At the same time, the skyline of the new building should not exceed the frame of the image,
we can figure out the maximum height of the new building according to the Formula (5):
When H>2/3W+1.6,

3
R> √3H-2.4√3
2
H<82.4m

if the W =18m,
32.8m<H<82.4m

If we want the streetscape the image is shown in Fig.22(c). The skyline of the new building
will exceed the frame of the image, we can figure out the minimum height of the new building
according to the Formula (5):
When H>2/3W+1.6,

(a) H<32.8m

3
R< √3H-2.4√3
2
H>82.4m

(b) 32.8m<H<82.4m

(c) H>82.4m

Figure 22. The perspective drawings of the different building height
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Figure 23. The plan of the case

6. Conclusion and discussion
This research has taken the street space as the research object and started from the people’s
perception of the streetscape, on the basis of reviewing the relevant literature on streetscape
research, through the method of using computer digital models to simulate the streetscape seen by
people, an experimental platform for quantifying street space has been developed to study the
regularities between the configurations of the street space.
Through the experimental results, we have found that the street width and the building height
play an important role in shaping the overall characteristics of the street view, if the street width
and building height satisfy the formula H<2/3W+1.6, the perspective drawings are like in Fig
13(a), it looks very broad, when the street width and building height satisfy the formula
H>2/3W+1.6, the perspective drawings are like in Fig 13(c), it looks very upright. Meanwhile,
we have figured out the needed distance from the viewpoint to the point so that we could see the
completed skyline of the building no matter what scale of the street is.
Also, through the angle experimental results, we can judge how the street width and the
building height in the perspective refer to the real scale in the city. But when the street width is
more than 20m this method will have a big error. In contrast, we have accurately sketched the
streetscape images based on the street width and the building height.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

460

TOOLS OF ANALYSIS

Through the qualitative and quantitative analysis of the street space, this research has
developed a quantitative approach of measuring the streetscape to help urban designers sketch
streetscape images quickly and accurately and to optimize the plane according to the law of
perspective drawings.
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Illustrations
Figure 1. Dürer's Perspective Machine (Source from Albert Perez-Gomez. Architecture Representation
and the Perspective Hinge [M]. Boston: The MIT Press. 2000)
Figure 2. Two-dimensional perspective drawings are used to express three-dimensional space.
Figure 3. Viewing angle of photo is affected by the camera's focal length and camera’s frame. (a) The
relationship between the camera's focal length and Viewing angle. source from https://zhidao.baidu.com/
question/1821986652365632108.html, (b) The camera’s frame usually has two specifications and the
aspect ratios are all 3:2. (source from blog.163.com/xiayu_0629)
Figure 4. The viewing angle and frame of photo and people. (a) The range of people’s vision. (b) The red
line represents the boundary that people can normally see.
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Figure 5. (a) The range of people’s vision and the camera of 25mm focal length.; (b) cut out the full-frame
of 60° viewing angle from the frame of 25mm focal length.
Figure 6. The real height and visual height of the perspective drawing
Figure 7. The name of the configurations of the street space.
Figure 8. The method of measuring R
Figure 9. The method of measuring N
Figure 10. The perspective drawings of the different street width and building height.
Figure 11. (a) the relationship between diatant (N) and building Height (H); (b) the relationship between
diatant (N) and street width (W).
Figure 12. (a) the relationship between diatant (R) and building Height (H); (b) the relationship between
diatant (R) and street width (W).
Figure 13. The same street width but the different building height. Streetscapes can be divided into three
categories (a)broad, (b)critical state and (c)upright according to the relationship between building height
and street width.
Figure 14. The same building height but the different street width. Streetscapes can be divided into three
categories (a)broad, (b)critical state and (c)upright according to the relationship between building height
and street width.
Figure 15. The defination of angle α and angle β.
Figure 16. The α and β values of perspective drawings of the different street width and building height
Figure 17. The relationship between α and street width (W)
Figure 18. (a) the relationship between β and building height (H); (b) the relationship between β and street
width (W).
Figure 19. The geometric relationships between W and H and α and β
Figure 20. Verifying the messuring approach in the real word.
Figure 21. The analysis of the growth rate of α with W
Figure 22. The perspective drawings of the different building height.
Figure 23. The plan of the case.
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A PARAMETRIC DESIGN FRAMEWORK
FOR A SPATIAL STRUCTURE OF OPEN SPACE DESIGN
IN EARLY DESIGN STAGES
Abstract: The notion of a parametric urban design has become a phenomenon recently.
Researchers have been searching for various parameters related to urban morphology.
Tremendous efforts have also been put into investigating how parametric modelling could be
adapted for designs in both large and small scale urban plans. In parallel, there has been an
increased concern on the issue of urban sustainability. Specifically, numerous studies
attempted to deal with human comfort in urban spaces, which can be categorized as social
sustainability. As performance evaluation should be an essential part of parametric modelling,
it will be natural to ask how environmental performances that affect human comfort directly
can be incorporated into a parametric urban design process. However, previous studies
concerning parametric urban design and environmental performances in terms of human
comfort have been mainly focused on searching for optimized designs. Even worse, most
of these studies have been primarily about the environmental performances of the final design
solutions. Since human comfort should not be the only criterion in urban design, it is
of importance to generate design options that can yield similar comfort levels for further
design explorations. This is especially important at an early sketch design stage since a lot
of decisions in this stage will restrict the environmental performances of the final design
solutions. However, designers usually do not consider this issue at the beginning of the design
process as there is no proper tool to incorporate human comfort in early design stages. As a
result, the primary objective of this study is to layout a parametric urban design framework
which can generate design options according to the desired comfort levels at a sketch design
stage. Green open spaces that are considered to be basic elements of urban fabric, and
thermal comfort constituted by trees in these spaces will be adapted to demonstrate how the
design framework can guide the development of a parametric model for generating design
options.
Keywords: parametric design, green open space, thermal comfort, early design stage.

Introduction
The notion of a parametric urban design has been actively investigated recently. There have
been studies that have been focused on identifying the parameters to be included in parametric
urban design models (Beirão & Duarte, 2009). It has also been demonstrated in previous studies
that parametric models could be utilized to generate urban design solutions in both big and small
scales (Koltsova et al., 2011, 2012). On the other hand, there have been studies focusing on how
parametric models can aid the decision-making process of a design task. Parametric urban design
models could also help designers to easily understand how design solutions would affect urban
morphology, especially the issue of urban density. A parametric model has been developed so
that the urban indicators such as Ground Space Index (GSI) and Open Space Ratio (OSR) could
be calculated in real time when the urban design option is generated (Beirao et al., 2011). With a
parametric urban design model, a design process could begin with dynamic information such as
traffic and demographic information (Tang & Anderson, 2011) so that the dynamic dimensions of
urban systems could be dealt with. Meanwhile, parametric models could help to analyze
sophisticated morphological data that could not be easily processed with traditional design
methods (Feng & Zhang, 2009).
© Leung T.M., Kukina I.V., Lipovka A.Y., 2019
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Due to the increased awareness in sustainability, more studies have been devoted to explore
designs that are ecological friendly. To this end, there have also been researchers who attempted
to improve the environmental performance of urban design solutions by using parametric design
models. In UAE, for example, it has been demonstrated that solar irradiation and wind speed of
urban developments could be optimized by the use of parametric urban design models (Taleb &
Musleh, 2015). Parametric urban design models have been also adapted to plan the distribution of
green spaces in cities (Yazıcı, 2016). Although it has been shown from these studies that it is
possible to use parametric urban design models to improve or optimize the environmental
performances of design solutions, most of the studies have been mainly focused on the later
stages of design only. Environmental performances are usually simulated after the design is
generated. In fact, performances have not been usually not considered in early stages of the a
design process, no matter parametric urban design models have been utilized or not. It has been
suggested that designers would usually neglect the performance of the design in early design
stages (Koltsova et al., 2012). One of the reasons might be that environmental performance
simulation is usually a time-consuming process. Special computer tools will be needed to perform
the simulations.
In the realm of digital design, however, it has been suggested that performance evaluation of
the design could be a part of the brainstorming process (Singh & Gu, 2012). The notion of
performance-based digital design model also suggested that designers should be able to interact
with the performance during the digital design process (Oxman, 2006). As a result, it would be of
interest to investigate how environmental performances can be included as a part of parametric
urban design models which can support early stages of the design process.
Consequently, this study is aimed at developing a design framework to guide the
development of parametric urban design models which embraces environmental performances as
model inputs. The models developed under this framework that aids early stages of the design
process, should be able to generate design options by inputting the desired performance levels.
The application of the design framework would be demonstrated by a case study for an open
space design.
Methodology
According to Oxman (Oxman, 2006), a performance-based digital design model should
allow designers to interact with the digital representation, generation process, performance and
evaluation process of the design. Basically, the model framework developed in this study
followed this concept. However, the evaluation process has not beenconsidered in this study
because the framework would be used to develop parametric urban design models to generate
design options in early design stage. Further design exploration would be needed after these
options were generated. Fig. 1 shows the main concept behind the model development framework
adapted in this study.
Parametric Model Development
In this study, the main idea is to demonstrate how parametric model embracing
environmental performances as the input could be developed. Mathematically, this model could
be expressed as:
𝐷𝑂 = 𝐹(𝑃, 𝑋)
(1)
where DO is a design option generated by the parametric model; P is a set of environmental
performances considered in the model; X is a set of parameters included in the model.
Usually, only the parameters are included as inputs in a parametric design model. However,
both the environmental performances and parameters would be included as inputs of the model in
this study. The steps to develop such a model will be demonstrated in the following case study.
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Figure 1. Concept behind the model framework (modified from (Oxman, 2006))

Case Study
A virtual site in the shape of a square was defined for the case study. It was assumed that the
site was situated in Hong Kong. The dimensions of it were assumed to be 50m x 50m. The site
was an open space with three sides enclosed by buildings while the entrance to it was at the
south. It was also assumed that the designer could make a decision on the height of the buildings
as long as they were of the same height. Trees would be planted in the open space at least 3m
from the edges of it. Fig. 2 shows the configuration of the site.
Meanwhile, it would be necessary to select an appropriate tool for the development of the
parametric model. Grasshopper of Rhino3D has been chosen as the tool to develop the model. It
has been widely used in previous studies concerning parametric urban designs (J. Beirão et al.,
2012; Suyoto et al., 2015). The visual interface of Grasshopper makes it one of the best options to
create parametric design models. Ladybug, which is a Grasshopper add-on, has been used in the
case study to quantify thermal comfort in the open space.
Four main steps will be involved when developing a parametric urban design model with
both environmental performances and parameters as inputs. First, the performance goals have to
be defined. Second, parameters related to the design will be identified. Relationship between the
environmental performances and some of the parameters will then be developed. Finally, the
performances, parameters, and the relationship between them will be put together to form the
parametric model.
Define the Performance Goals
Since the model to be developed will include environmental performances as a part of inputs,
it will be essential to define the performance goals first . In this case study, the performance to be
investigated in the model will be thermal comfort in the open space. In fact, factors such as
shading effects and wind speed can affect thermal comfort in open spaces. Shading effects
provided by the trees and building surrounding the site will be considered in this case study.
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Besides, it is also a must to quantify the performance levels. It will not be possible to include the
performance in concern into the parametric model if the performance levels are not quantified. In
this case study, it is the thermal comfort level that has to be quantified. To this end, Universal
Thermal Climate Index (UTCI) has been adapted as an indicator for thermal comfort level. UTCI
has been adapted in a number of previous studies concerning outdoor thermal comfort (e.g. Lai et
al., 2014). The change in comfort level in relation to shading effects provided by tree planting
and various building heights will be quantified by the change in average UTCI (in degree
Celsius) in the space. In terms of the weather data, the hottest week of the year in Hong Kong,
that is determined as 22 July to 28 July, has been considered. Average wind speed and humidity
of this week will be used for UTCI estimation.

Figure 2. Configurations of the virtual site

Identify the Parameters
Identifying the parameters should be considered as a standard procedure when developing a
parametric model. In fact, it will be impossible to virtually include all the parameters related to
the design task into the model. For the sake of demonstration, only parameters related to the
performance goal being considered have been included in the case study. Specifically, a tree size
and shape, and building heights are the parameters included in the model in this case study. A
random function has been used for the tree distribution. It should be noted that the number of
trees in the open space has not been included as a parameter because the model calculates the
number of trees after the desired reduction in UTCI is defined. The values of a tree size and shape
have been fixed in the case study. The height of tree has been fixed at 4.5m while the tree crown
diameter is 4 m. Besides, all the trees are of a round shape.
Relationships between Performances and Parameters
In order to make performance goals as inputs of a parametric urban design model it is needed
to identify mathematical relationships between the environmental performances and parameters.
There can be two different scenarios when these relationships are considered. If these
relationships have already been developed previously, adapting these relationships will be
preferred. On the contrary, it will be necessary to develop the relationships between the
performances and parameters if these relationships have not been developed before. In the current
case study, no relationship between the reduction in UTCI and the parameters in concern has
been developed before. As a result, the relationship has to be developed. The Grasshopper add-on
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Reduction in UTCI (Degree Celsius)

Ladybug has been used to estimate the average UTCI in the open space. Due to various tree
distributions, the average UTCI might vary even when the number of tree has been the same. As
mentioned, the trees in the open spaces have been distributed by utilizing a random function. The
average UTCI has been estimated for 5 times (i.e. 5 different random tree distribution scenarios)
for the same number of trees with different building heights. Fig. 3 shows the relationship
between the reduction in UTCI and the number of tree with various building heights.
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Figure 3. Relationship between the reduction in UTCI and the number
of trees with various building heights

It can be seen from Fig. 3 that the reduction in UTCI basically has increased with the number
of trees. When the building height is equal to or above 50 m, the relationships between UTCI
reduction and tree number ae very close to a linear one. When the building height is 50 m,
average UTCI reduction has been found to be 0.33ᵒC even if the number of trees is 500. With this
tree number, the average UTCI reduction has been even lower (0.14ᵒC) when the building height
is 100 m. As the effect on UTCI reduction due to shading effects of tree planting has been
considered to be low when a building height has been equal to or higher than 50 m, the range of a
building height in the model is between 10 m and 40 m. Since a building height affected the
range of UTCI reductiongreatly, the input range of UTCI reduction in the parametric model will
be set according to the values defined for building heights. Table 1 shows the parameters and
performance inputs of the parametric model.
Meanwhile, the relationships between the reduction in UTCI and the number of trees with
different building heights have been obtained by a regression analysis. A total of four statistical
models that correspond to the four different building heights, have been formed.
𝑈𝑇𝐶𝐼 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 = 0.461𝑙𝑛(𝑇𝑟𝑒𝑒 𝑁𝑢𝑚𝑏𝑒𝑟) − 1.412
(2)
𝑈𝑇𝐶𝐼 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 = 0.323𝑙𝑛(𝑇𝑟𝑒𝑒 𝑁𝑢𝑚𝑏𝑒𝑟) − 1.052
(3)
𝑈𝑇𝐶𝐼 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 = 0.214𝑙𝑛(𝑇𝑟𝑒𝑒 𝑁𝑢𝑚𝑏𝑒𝑟) − 0.714
(4)
𝑈𝑇𝐶𝐼 𝑅𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛 = 0.162𝑙𝑛(𝑇𝑟𝑒𝑒 𝑁𝑢𝑚𝑏𝑒𝑟) − 0.546
(5)
Here, equations (2) to (5) have been the statistical models formed when building heights
have been 10, 20, 30 and 40 m respectively. The adjusted R2 of them have been found to be 0.99,
0.99,0.98 and 0.98 which means that equations (2) to (5) are very accurate in order to obtain the
number of trees with different UTCI reductions.
Forming the Parametric Model
With the performance and parameter inputs, as well as equations (2) to (5), a parametric
urban design model with performances as inputs could be formed. Figure 4 shows examples of
design options generated by the model.
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Input - Building Height: 10 m; UTCI Reduction: 0.5ᵒC
Output - Number of Trees: 63

Input - Building Height: 20 m; UTCI Reduction: 0.9ᵒC
Output - Number of Trees: 421

Input - Building Height: 30 m; UTCI Reduction: 0.5ᵒC
Output - Number of Trees: 291
Figure 4. Examples of design options generated by the parametric model
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Table
Parameters and performance inputs of the parametric model
Inputs
Performance
Reduction in UTCI

Parameters
Tree Height
Tree crown diameters
Tree shape
Building Height

Description
0.42 to 1.45ᵒC (a building height = 10 m)
To
0.11 to 0.47ᵒC (a building height = 40 m)
4.5 m
4m
Round
10, 20, 30 and 40 m

Conclusions and Discussions
Traditionally, performances are considered as n output of a design. Performances of a design
will not be simulated until later stages of the design task. One of the reasons is that special
software packages and techniques are needed in order to simulate the performances (e.g. thermal
performance) of a design option. With the use of a parametric urban design model, however, it
will be feasible to partly reverse the process. Including performances as inputs has becpome
possible. In this study, a design framework to develop such a parametric model has been
formulated. The feasibility of developing such a model has been demonstrated in the case study.
When developing a parametric model with performances as parts of inputs, formulating
mathematical relationship between the performances and parameters is considered an extremely
crucial step. As seen in the case study, building heights can influence the average UTCI in the
open space greatly. Although this is obvious, it is not be possible to determine the exact ranges of
the parameter building height and the UTCI reduction before the average UTCI with various
combinations of parameters are estimated. It has been found that tree shading for thermal comfort
might not be needed when building height is equal to or greater than 50 m. It is not possible to
determine the ranges of values of both the performance levels and parameters without the
formulating the mathematical relationships between performancesand parameters.
In this case study, building height has been defined as a parameter. In reality, a building
height might not be a parameter due to design brief or plot ratio requirements. In the case that the
building height (or other parameters related to the performances considered) is fixed, it is needed
to investigate if it is necessary to include the performances in the model. If the building height is
fixed at 100 m in the case study, it is not necessary to include thermal comfort in the model.
Other types of performances should be considered in the model instead. This notion should also
be true when applying this model framework to other urban design tasks.
Thermal comfort in the open space has been included as an input in the parametric design
model developed in the case study. In fact, open space is always considered one of the basic
elements in cities. Thermal comfort has been one of the major factors that affect open space
usage. It has been also suggested that individuals tend to utilize the shaded areas in open spaces
(Bruse, 2007). Extending the case study from a virtual site to real sites help to design open spaces
that can attract more people.
The model framework can also be applied to design tasks in larger scales. In this case, urban
indicators such as Ground Space Index (GSI) and Open Space Ratio (OSR) can be included as
performance inputs in the parametric urban design model. To this end, the model will be able to
help generate open space distribution options in relation to the density of a given area. With this
model, it will be possible to connect urban morphology with thermal performances when
generating urban design solutions.
Meanwhile, it should be noted that the parametric model framework developed is not meant
to optimize the performance of a design. The process of design optimization may still be needed
in later stages of the design task. In fact, the inclusion of performances as input in the parametric
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model is based on simplified relationship between the performances and parameters. This is also
why this model framework is more suitable for an early design stage. The parametric model
developed under the model framework should never be considered as a substitution of
performance simulation when the design is nearly completed. A detailed performance simulation
is still needed in later stage of the design task.
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INFLUENCE OF THE ELECTRIC TRANSPORT
SYSTEMON THE DEVELOPMENT OF KRASNOYARSK
CITY MORPJOLOGY. ANALYSIS USING OPEN BIG
DATAAND GIS
Abstract: Public electric transport has a number of advantages in the environment of a
modern city. It is environmentally friendly, safe and comfortable, has a high speed and can
carry a large number of passengers. Unfortunately little attention is paid to it in modern
Krasnoyarsk. One of the reasons is the fear that new transport systems could change urban
morphology greatly and will need wide reconstruction. Electric transport is the most rigid
planning system. It is connected to electrical systems - wires and rails. The laying of electric
transport lines requires a large number of allocated territories. Besides, electrictransport
crosses an automobile road network. And intersections of roads lead to the formation
of multifunctional nodes. In these nodes, relationships between different morphological
structuresarise. Electric transport provokes the transport-oriented development of urban
areas. In this regard, there are areas of transport-oriented development (TOD). There are
three types of public electric vehicle in Krasnoyarsk currently: an intra-urban railway
transport, a tram and a trolleybus. To interact is inefficient in the city's transport system. The
study is devoted to the relationship between the electric transport and the urban
morphological system, as well as the impact on transport-oriented development in the city
of Krasnoyarsk. The development of the city's transport system will create increasing amounts
of datacontinuously. Russia lags behind in the development of transport modeling based on
big data. Problems of transport planning, the analysis, control and also introduction and use
of new types of electrical transport on the basis of open systems of big databases as the
skeleton for the urban morphology are relevant today. Conducting studies on comparing the
assessment of the electric transport functioning, depending on the needs of the city's
population, keeping traditional one or enhancing the urban morphology if needed in this
regard becomes possible with the availability of an electronic transport model of the city.
Keywords: open big data, transport-oriented development, electric transport, transport model,
transport planning

Introduction
Urban transport systems are related directly to the development of the city morphology. Electric
transport is the most rigid planning system among all types of urban public transport. Because, it is
connected to electrical systems - wires and rails. It is territorially fixed. This feature of electric
transport systems leads to significant changes in the city morphology. The laying of electric transport
lines, in particular those designated, requires a large number of isolated areas, such as tram lines or
railroad tracks of intercity rail transport. The infrastructure of electric transport requires significant
areas for service areas of these systems. Electric transport crosses the city's automobile network. The
intersections of electric transport with other modes of transport lead to the formation of
multifunctional units. Relations of different morphological structures arise in these nodes. The
transport interchange node stimulates a multifunctional service that leads to a mixed type of the
development. It attracts large flows of people. This process of shaping leads to a change in the city
structure, and also gives impetus to the development of other structures.
Electric transport provokes the transport-oriented development of urban areas. Districts of
transport-oriented development (TOD) arise in connection with the transport-oriented
© Kilina E.F., Kukina I.V., Lipovka A.U., 2019

Urban Form and Social Context: from Traditions to Newest Demands. 2018

471

TOOLS OF ANALYSIS

development of the city. Electric transport stimulates the density of locating building close to the
efficient transport in a transport-oriented district.
This study is devoted to the relationship between electric transport and urban morphology, as
well as the impact on transport-oriented development in the city of Krasnoyarsk. The main issue
considered in the article is what electric transport gives in the morphological development of the city.
The aim of the study is to analyze the electric transport system and its impact on Krasnoyarsk
city morphology with the help of large open data and GIS technologies. The process of the
electric transport systems’ influence on the city morphology can be analyzed using transport
modeling. The strategy of developing the system of the public electric transport in connection
with other means of transport and multimodal knots is offered in relation to conditions of
domestic town-planning practice.
Transportation modeling is a widespread method of the town-planning analysis today. It is
directed to finding general regula rities in the development ofthe transport system sand structure
of the city. Themulti-layer characteristics of morphology dependence on the transport systems
can be studied and analysed by means of the big dug-out data and transport planning
technologies. The result of the study is the transport model of the city based on large open data.
The model takes the interrelation of the influence of electric transport systems on the
morphological structure of the cityinto account.
Methodology
The study is based on what input data is most useful for reflecting the characteristics of urban
morphology and how it is interconnected with the city's transport system.
The study is based on the following methodology:
1. Theoretical study.
The research methodology is based on a theoretical study of the change in the city structure
in connection with the transport systems. This is due to the transport-oriented development of the
city. The analysis of morphology changes takes the changes in the electric transport systems over
timeinto account.
2. Statistical analysis of the city transport system. Analysis of the model input data.
Analysis of the transport infrastructure of the city of Krasnoyarsk is carried out depending on
the development of the city morphology on the basis of open geodata. The availability of open
geodata extends the possibilities for characterizing urban morphology. There are patterns and
dependencies of the development of the city structure and electric transport revealed.
3. Transport modeling based on GIS and large open data (Model of the city).
Open data or geodata represent the physical structure of the constructed city model. The
model consists of several spatial layers. Statistical analysis of the city transport modelis based on
the input data analysis. These are the population density, length and time of passage, as well as
data on the attendant maintenance of these lines. An interactive city transport map is a model that
consists of the imposition of spatial layers by the clustering method. The model reflects the
influence of the electric transport systems of the city of Krasnoyarsk on the morphology. It is
possible to control transport and morphological processes at the city level using this model.
Four characteristic dependent layers are represented in the model:
1) Transportation
Morphology depends on the transport flow and its density. For example, the configuration of
the building depends on the location of the transport-transfer nodes. The density of the road and
road network is directly related to the size of the building blocks.
2) Topology of the city and barriers
For the introduction and operation of electric transport, as a fixed line, it is necessary to
understand the city topology. The relief, barriers and porosity of the urban structure affect the
transport accessibility in the urban areas
3) Morphological structure of the city
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The density of city districts is an important and fundamental variable for the introduction and
operation of electric transport. The number of seats for passengers can be analyzed by the ratio of
the density of the surrounding areas use. The length of electric transport lines depends on the size
of neighborhoods and districts.
4) Functional content
The concept of the model is based on the imposition of statistical and functional layers. This
indicates the distribution scheme of the city's key functions in the transfer nodes. Functional filling
along the fixed line provides a comprehensive relationship between the city morphology depending
on the ratio of demand and supply of public electric transport. To create the optimal level of
integration, it is important to provide denser areas through which non-motorized vehicles pass.
We can see how the city morphology depends on a rigid electric transport system when these
layers are applied in the model.
Measurements and analysis
Urban transport, especially public transport, consumes a significant share of energy, and also
generates emissions into the atmosphere. Transport technologies play a very important role in the
formation of urban morphological structures. The transport system of the city is formed by
various modes of transport. Today the world trend is the development of high-speed electric
transport. Public electric transport has a number of advantages in the environment of a modern
city. It is environmentally friendly, convenient, has high speed and bandwidth. But it is inflexible,
territorially fixed. The system of municipal public electric transport is formed in two parts: highspeed extra-public transport and urban rail and trackless transport. These parts are interconnected
by transport-transfer nodes. Two types of elements of the electric transport system are formed:
nodal elements and linear sections.
In Russia, the most common public electric transport are intra-urban rail transport, trams and
trolley buses. Intra-urban rail transport can be used as a comfortable vehicle in the city.
Itoccupies a specialplaceinthe Russiancities as over 50% of the cities of Russia pass the TransSiberian Railway within the city structure. This type of transport has a higher speed and can carry
a large number of passengers. But its development in the urban environment is quite difficult.
The allocated territory for the withdrawal of railway infrastructure is needed for this type of
transport. In these territories, according to the Russian legislation, construction of residential and
public buildings is not allowed. Many scholars have studied the relationships between the urban
form and transport energy consumption as a basis for proposals about sustainable urban forms.
Based on six case studies in the United Kingdom and the Netherlands, Banister, Watson, and
Wood (1997) found that factors such as density, employment and car ownership would affect
urban transportation energy use. (Jian Zhou, 2012).
Railway infrastructure and intra-urban rail transport affect the city morphologysignificantly.
First, the railway infrastructure that runs through the city forms an isolated transport line and
ruptures the urban fabric. Secondly, the density of urban development varies considerably near
the stations of intra-urban rail transport. In the Russian practice of urban development, the area of
the railway infrastructure - the strip of the railroad - is of little use. Accordingly, these territories
are being developed chaotically and haphazardly. The impact of the railway infrastructure on the
city morphology, population density and employment density are studied by Kasraian et al
(2016), Ewing et al (2001) and Cervero (2010) and Giuliano (2004).
The share of electric transport in Krasnoyarsk city is only 20%. At present, there are three
types of public electric transport in Krasnoyarsk: inter-city railway transport, trams and
trolleybuses. Electric transport of the city has a great potential for development. The linear-node
system of the city is formed by interchange nodes, a railway, tram lines and motorways.
The existing railway ring connects all the territories and partially suburban areas of
Krasnoyarsk city. The ring is completely isolated, compared to other modes of transport.
Therefore, it is an obstacle to the further spatial development of the city. Over time, the railway
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line has been transformed into a structural-planning ring, around which a new urban development
has been intensively formed. Intra-urban railway traffic has been functioning since 2008.As a
result, today we have a railway ring. Most of the territories along the railway infrastructure are of
little use, developing chaotically. They are occupied by unregistered garage cooperatives, parking
lots and, fragmentarily, the private sector. There is a small number of connections through a fixed
line of intra-urban rail transport, both transport and pedestrian. Subsequently, ruptures of urban
fabric of the city are formed. The city is divided into the parts isolated from each other.
The tram runs along a dedicated line in the urban environment. The share of this transport in
theRussian cities is 40%. The trams and trolleybuses are connected to rails and wires. They are fixed
city transport lines. These types of electric transport are not related in Krasnoyarsk city. Tramway
traffic was launched in 1935 in Krasnoyarsk. The right bank of the city was connected with the left
one with a tram line. Afterwards, in 1994, trams traffic through the bridges of the city was stopped,
the routes were modified and reduced. Accordingly, the morphology of the streets and districts, where
the lines of trams and trolleybuses passed, also changed. Historically, the infrastructure of the trams is
located in the middle of the streets in manyRussian cities. It consists of tram tracks, stops, electrical
systems. Subsequently, it has been dismantled, and the morphology of the streets has changed. Lanes
for private vehicles have expanded. This has led to the decrease of pedestrian areas.
InKrasnoyarsk citythereareonly 4 tramroutes. AllroutesrunonlyontherightbankoftheYenissey
River. Thereisnoconnectiontotheleft-bankpart. Ontheleft-bankpart, only 4 trolleybusroutesrun.
The morphological structure of the 2 banks is significantly different (Figure 1). First, it depends
on the city topology. Krasnoyarsk city has several unique landscape units. Secondly, electric
transport systems have a significant impact on the morphological structure of the city. For
example, streets where tramway communications are laid have a greater width, compared to the
others. These communications are located in the middle of the street. On the streets where tram
lines pass there is higher density of street-road network and accompanying maintenance.

Figure1. Morphological changes in the central part of the city of Krasnoyarsk

The suppression of electric transport is provoked by transport-transfer units (TTU) in the
city. Transport-oriented districts (TOD) are formed at the intersections of electric transport and
other types of public transport. The "electric transport-TOD" connection is defined as a system
where the nuclei distributed by various electric transport infrastructures are identified. This
relationship contributes to the development of the city morphology and regional scales.
The process of the new TOD formation influences the development of the city morphology.
Transit-oriented development is widely spread in recent years as the main vector of urban
development. TOD is a flexible, mixed form of urban development.
The district of transport-oriented development in the world practice of urban development is
considered to be a multifunctional city hub at the intersection of transport highways with the
increased density of construction and functions, providing the possibility of unhindered change of
transport. For such areas, a multimodal transport junction is typical. Transport-oriented areas are
conceived as the core of the urban morphology development (Figure 2). The main link in the
development of a transport-oriented region is the public transport infrastructure.Electric transport
is the main element of the public transport sustainable development. In most cases, the fixed line
of electric transport of the transport-oriented districts is a railway with interchangeable cores.
Morphological changes and the relationship between areas and public transport can be traced
in these nuclei:
1. Nodes of different values are formed. Multifunctional units are formed at the intersections
of electric transport routes and city highways, such astransfederal, regional, intracity routes,
depending on the service territories.
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2. Various zones are formed - business, warehousing, commercial ones. These areas are
gradually displacing housing. Accordingly, the density of the building density changes in these
zones. This affects the changes in the density of transport development.
The practice of applying TOD in different countries shows that such areas are a unique
morphological form of urban development. TODs are the most attractive areas for urban transport
planning transformations. The urban spatial structure has shifted from a nodal type to a multinode one. It implies new forms of urban development and new economic ties. Gil et al (2012), in
his study, uses a cluster analysis of blocks and streets to determine morphological urban
typologies and their relationship to transport development. The potential of electric transport
increases, if there is a possibility of city transport-oriented development. The introduction and
development of electric transport is conceived as an adaptive system in which the city
morphology is directly connected to the city's transport system. The development of the city's
transport system will constantly increase the amount of data: the number of rolling stock, the
density of stop points, the density of transport nodes. All data can be investigated and used to
build a transport model based on the application of a software product using large data.
Transportation modeling with large data is necessary both for the maintenance and development
of transport systems in Krasnoyarsk, and in Russia as a whole. Town-planning analysis should
take into account local features of the territory, the morphological structure of the city.
Transportation modeling is a common method of urban planning today. For example, the
construction of a transport model depending on the land use of urban areas is carried out in the
study by Ewing, R., and R. Cervero (2001). In this model, the following dependent variables are
distinguished: the morphological structure of the city, the density of urban centers, land use,
transport networks and urban design functions. The model shows the dependence of land use and
density of buildings on the traffic flow density. Functions of urban design in this model have a
minor effect on primary travel and a greater effect on secondary trips. But the model does not
take the city topology and local features of the territory (landscape units, historical heritage,
engineering communications) into account.
Statistical analysis of the input data has been carried out to build a model of the city of
Krasnoyarsk. Comparisons and descriptive statistics, correlations have been used to study the
relationship between the public electric transport systems and urban areas. The characteristics of
the density of the electric transport traffic and the density of development are independent
variables. Other characteristics, such as: the number of passengers, stopping points in one area,
have been analyzed as a dependent variable. All variables are displayed in the model.

Figure 2. A transport-oriented district in Krasnoyarsk city

Description of the transport model
A single information database for analyzing the city's transport system does not exist in
Russia today. There are some developments from the companies such as Yandex and Google, but
they do not take the town-planning situation and the specifics of the transport in a certain cityinto
account. The transport model is a software package that consists of information and calculation
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blocks. Information blocks are a single database of open data. It is intended for informaiton
storage and processing. This information is necessary to analyze and plan the electric transport
system. The calculation blocks realize the algorithms of the electric transport system influence on
the city morphology. They are expressed in the following variables: density of the road network,
urban density, FAR, OSR, traffic density.
Transportation modeling is carried out in the following form in the developed model:
Cartographic analysis (Map of dependent layers)
Definition of permanent variables of transport and morphology, their properties. They
include technical specifications (traffic speed, number of stop points, time parameters)
Visualization of the results by superimposing layers and variables by the method of
"clustering" (clusters are groups in something similar or similar in properties of objects.)
To visualize objects from different clusters, contrasting colors are used.Visualization of
associations demonstrates the frequency with which tracers appear together in a set. The
structure of the data organization is then determined (for example, where the electric
transport systems most affect the city morphology). Clustering is performed by
automatically finding the groups on which the analyzed objects should be divided.
Clustering takes place step by step. On the basis of a distance matrix or a similarity matrix
of features, the closest objects are combined.)
This model includes 4 stages:
1. Territory geospatial analysis. Analysis of spatial layers.
2. Statistical analysis. Determination of dependent variables of 4 spatial layers.
3. Visualization of the received data. Creation of an interactive model with the help of
geoinformation systems. The obtained modelformed by superimposing layers on top of each
other, reveals the dependence of the urban systems, analyzing the data.
4. Forecasting analytics. This model can be used to collect data further, to edit and improve it
in order to submit information to the city government.
The analysis of the electric transport infrastructure of the city of Krasnoyarsk, depending on
the city topology and the urban morphological structure, is based on open geodata. The
availability of open geodata extends the possibilities for characterizing the city's transportoriented development.
The spatial layers of the city of Krasnoyarsk have been determined for the analysis:
1) Transportation
Transport highways and the street-road network form the framework of the city. They form
its planning structure. Electric transport communications are the most stable element of this
structure that retains its functional significance even with global changes in the organization of
urban transport and the vital activity of the population. The road network, the load level and
traffic density depend on the planning network. Also, the size of residential areas and their
configuration depend on the transport planning network.
2) Topology and barriers
The topological scheme, especially in historical cities, is created taking the natural conditions
such as the terrain, the presence of watercourses and climateinto account. For example, in
Krasnoyarsk city, a network of streets is located in the direction of prevailing winds in the winter
season. This ensures the transfer of most of the snow through the city. The presence of such
natural barriers as ravines, beams, streams, forest tracts are taken into account when determining
the size of quarters and establishing their configuration - morphology. These natural boundaries
are the boundaries of quarters in most cases. The electric transport line is laid taking the natural
obstacles of the terraininto account. Continuity of the urban fabric is an important element in the
design of public electric transport lines. It provides conditions for a comfortable transfer of users
from one area to another and the growth of visitors' flows of objects of the associated commercial
infrastructure.
3) Morphology
The main variable in the "morphology" layer is the building density. Urban density is the
main method of differentiation because the demand for public electric transport increases with the
increase of the population and commercial density. It depends on its service and price. The
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development of a certain type of public electric transport is influenced by social groups and jobs.
This is an argument not only for urban density, but also for the nature of urban development,
social groups that inhabit them or work there. The model uses different types of urban
development, as the basis of the urban morphological system. Compactness is an important
condition for the transport-oriented region developmen. The combination of a high density
construction and the street-road network while maintaining the average number of storeys with
mixed functional use of buildings and territories is the most effective condition for the
development of the electric transport systems.
4) Function
The use of urban functions helps to emphasize the wider use of public electric transport in
the land use of the city. The location of the city functions in transport-oriented areas increases the
number of residents and jobs along electric transport lines. The urban structure depends on the
processes of formation and transformation of urban areas.
The following dependencies have been determined when layers have been laid:
The planning electric transport network influences the configuration of the building;
The density of electric transport flows affects the building factor and the density of
functions;
The location of the transport interchange nodes affects the location of the functional
development zones;

Figure 3. Transport model of Krasnoyarsk city

The result of the study is a multilayered information model based on open data and
geographic information systems (GIS). A multilayered model of morphological characteristics is
needed to manage the development and formation of urban development and transport systems.
The information model allows collecting , analyzing and comparing different characteristics of
urban morphology depending on the electric transport technologies (Figure 3).It allows analyzing
the density of construction, the density of the street-road network, carrying capacity, urban
mobility and the length of the road network.
Optimization of the model and proposals
The model supports the gradual development of the city's territories along the electric
transport lines, the creation of dense building that is necessary for the effective use of engineering
and transport infrastructures.
The application of transport models of cities and regions allows assessing the impact of the
construction or modernization of federal transport facilities on the regional territory. In certain
situations, the model can significantly improve the transport situation in the subject of the
federation and the regional center.
The prospective nature of this approach is determined by the fact that its application allows
us to calculate and forecast possible options for the development of the electric transport system
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of the city and the region. Also, this system helps to promptly plan and determine the basic
performance indicators of the network, identify areas with insufficient or excessive transport
infrastructure.
The interactive transport model of the city will contain information onthe urban public
electric transport traffic, its general characteristics and types, modes of interaction with other
modes of transport, prospects for its development.
Forecast models are designed to simulate the volume of transport work in networks with a
known location of the city's public transport streams. These models can predict the consequences
of changes in the transport network of the city that occur either in the process of changing
transport demand, or in the process of changing the transport offer. Models of this type are used
to support solutions in the field of city transport planning, analysis of the alternative development
projects’ consequences for the city transport network.
The model will help residents of the city visually see the condition of the city public electric
transport, and the city authorities to monitor and timely prevent deterioration of its quality in
online mode on reliable sources. Residents will be able to decide on the most profitable routes for
them. All this will significantly improve the quality and importance of city electric transport.
Conclusion

The information model of the city's transport system is necessary for any city. It shows how
the transport system will affect the city morphology.
This happens by mixing urban morphology and transport systems, determining the
relationship between transport and mobility, areas and quarters along transit routes. The city and
its structure are quantified and analyzed as independent variables. Morphology is described by
urban densities, land use, distances to public transport, demographic data.
The model helps to understand the real situation of the city's transport-oriented development.
First, it allows youto forecast at the stage of sketching that is planning. Secondly, taking all
factors in the planning of the transport and pedestrian systeminto account, it is possible to save on
transport services, to develop the shortest pedestrian routes, and energy costs. And finally, this
information connection to the city allows monitoring the entire system.
This model can be used for further data collection, editing and improvement to submit
information to the city government. In the described model, there is the possibility of modeling,
changing the internal parameters of spatial layers. As a result, there are different scenarios for the
development of transport-oriented development of the city. The model allows revealing the
physical dependence of urban morphology and the introduction, functioning of new types of
transport - electric transport. The main function of the model is calculation and analysis for the
city transport planning.
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BIG DATA RANKING SYSTEM AS AN EFFECTIVE
METHOD OF VISUALIZING THE QUALITY
OF URBAN STRUCTURAL UNITS
Abstract. Big data is the basis for new technological changes. Constantly growing volumes
of arrays greatly complicate data processing and understanding. Big data analysis extracts
knowledge and meaningful information from large and complex data sets. The extraction
of information displays regularities hidden in the data. Modern cities use the latest
technologies to support sustainable development and a high standard of living. The indicator
of a high standard of living of the urban population and, consequently, an indicator of a
quality city is the quality of the urban environment. To evaluate the structural units of a city,
the most common method is ranking. Ranking systems based on big data are the most
effective method of visualizing the quality of structural elements of a city. Innovative ways of
collecting and analyzing data are gradually replacing obsolete mechanisms of city
management. Unlike statistical data, which are out of date by the time of their analysis, big
data can be processed in real time that increases the quality and speed of decision making.
The complexity of big data methods implementing in ranking systems is caused by problems of
staff shortages, technical equipment, legal rights, security problems and openness of data.
Ranking quality systems of the urban environment can be used by the city administration,
designers, civil communities to assess the current state and management of the urban
environment. The creation of such ranking systems is the first step towards the formation of
smart open data-driven cities. The introduction of big data into cities can be divided into three
levels as the influence of data on urban governance increases: applied (open data city); semiautonomous (data-driven city); autonomous (smart city).
Keywords: Big data, cartography data, ranking systems, urban environment quality.

Modern cities use the latest technologies to support sustainable development and a high
standard of living for a rapidly growing population, increasing territory and increasing
infrastructure. Innovative ways of collecting and analyzing, such as big data analysis, are
gradually replacing obsolete mechanisms of city management.
In practice, the experience of organizations in the implementation and use of big data
includes various methods and technologies for the processing, analyzing and visualizing
information. They come from different areas, such as statistics, computer science, applied
mathematics and economics. Examples of methods used to analyze big data are as follows: data
mining- learning associative rules, classification, cluster analysis, regression analysis;
crowdsourcing - categorization and enrichment of data by a broad, indefinite number of persons;
mixing and data integration - a set of techniques that allow the integration of heterogeneous data
from a variety of sources for the possibility of in-depth analysis; machine learning, including
training with and without a teacher, as well as using models built on the basis of statistical
analysis or machine learning to obtain complex forecasts based on basic models; artificial neural
networks, network analysis, optimization, including genetic algorithms; spatial analysis - the use
of topological, geometric and geographic information in the data; statistical analysis - A / B
testing and time series analysis; visualization of analytical data - presentation of information in
the form of drawings, graphs, charts and diagrams using interactive features and animations, both
for results and for use as raw data for further analysis.
© Engelgardt A.E., 2019
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In addition, new analytical tools are used to analyze large data: Alterian, TweetReach
(network intelligence tools for analyzing real-time reactions); NM Incite, Social Mention,
SocMetrics, Traackr, Tweepi (mood analysis tools for estimating noise around a product or
service, intelligent tools for identifying key people and market targeting), Attitude, Autonomy
(tools for real-time testing for direct feedback on new products or ideas from users, tools for data
mining, for text analytics, for estimating the size of the market).
Big Data ranking systems
Ranking systems based on big data are the most effective method of visualizing the quality
of structural elements of a city.
The indicator of a high standard of living of the urban population and, consequently, an
indicator of a quality city is the quality of the urban environment. To assess the structural units of
the city a variety of methods, systems and sets of indicators are applied: from the most
generalized indicators to detailed multi-level systems with a detailed list of components. There
are such methods for assessing the quality of urban environments as comparison, classification,
systematization, ranking and ranking. The most common method is the ranking method.
Ranking as a technology of comparison and ordering of research objects is now widely used
in international practices for assessing the quality of cities:
«Quality of living survey» ranking of the Mercer’s international consulting company in
the field of human resources;
Annual report ranking Global Liveability Report Journal Economist Intelligence Unit,
The Economist's «World's Most Liveable Cities»;
«Most Liveable Cities Index» ranking of cities living standards by the Monocle magazine;
«Places to Live Rankings» by the Niche's;
«Top 100 Best Places to Live» site ranking livability;
«Improving quality of life», «The world's top cities for people and the planet» by the
Arcadis ranking company ;
«Teleport Cities» ranking.
All these ranking systems use the open data received from various sources: from city services
to social networks. To account for this amount of unstructured data, big data analysis algorithms
are used. Ranking systems based on big data are the most effective method of visualizing the
quality of structural elements of a city.
Data visualization using the ranking method helps analysts better understand complex data
sets. And while this data visualization method often carries a conditional nature, temporary
modeling can show how complex structures grow and evolve over time. (S. French, C. Barchers
W., Zhang, 2015). Urban planning is mainly focused on the long term - what is happening in
cities is measured in months or years, not hours and minutes, the exception is only the planning
of transport (daily flows). However, to understand how cities function during the day is of great
value. (Michael Batty, 2013)
Unlike statistical data that can be outdated by the time of their analysis, big data can be
processed in real time that increases the quality and speed of decision-making. Dynamic
quantitative assessment helps to see the overall picture of cities and the trends of their
development. The combination of a spatial component and a dynamic sensory base seems to be
the only way to meet the modern requirements of urban management. (Juan R. Selva-Royo, Nuno
Mardones, Alberto Cendoya, 2017). Thus, the ranking systems of urban environment quality can
be used by the city administration, the designers not only to assess the current state, but also to
manage the urban environment. However, there are certain difficulties in implementing methods
for analyzing large data for their further use in ranking systems.
Problems and difficulties of Big Data ranking systems implementation
Big data as an area associated with information technology has its own set of difficulties and
problems.
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In developed countries, information is the most significant resource. Under these conditions,
the ability to collect the right data and information and transform it into effective and useful
knowledge is becoming an increasingly important requirement. While data processing, ownership
and storage have become almost free, and networks and cloud storage provide users with global
access and ubiquitous services, many new problems have simultaneously occurred (Janusz
Wielki, 2013). There are five main problems:
1. Staff shortage: there are no skilled experienced people (Data scientists) able to work with
Big Data.
2. Technical equipment: big data analysis is superior to traditional methods in terms of
processing speed, but it is still a long process when it comes to huge data sets.
3. Openness of data: the dynamic nature of large data methods requires the creation of open
access platforms, where data will be received as transparent and impartial as possible. (Ma, X.,
Wang, Y., 2014) To date, many data of city management companies are closed to free access that
makes getting information more difficult.
4. Legal Rights: the potential of using social networking resources is huge. On the planet
there are about 7 billion people who access 1.2 billion personal computers (as of 2013) and their
number is constantly growing, as well as the amount of data they create. (Michael Batty, 2013)
However, there are problems such as copyright, database rights, confidentiality, trademarks,
contract law, competition law. There is another important challenge that is related to legal aspects
- this refers to transparency in the practice of data collection.
5. Security problem: at the same time, existing big data problems and threats are still
developing, for example, the problem of ensuring the security of collected data and information.
These issues mainly concern the protection of confidential data and data that should be stored by
private organizations (for example, various types of consumer data). Large data can reveal the
most personal aspects of our behavior, who we visit, what we buy and so on. As a result,
problems related to the security of IT organizations, IT infrastructures and protection from
various attacks are becoming even more important than before. (Tene, O., & Polonetsky, J.,
2012) New organization systems will generate a high degree of dependence on data, it will be
necessary to monitor the reliable functioning of the IT infrastructure continuously, since in case
of a failure, important city management centers will cease to function.

Figure 1. Problems and difficulties of Big Data implementation
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Recommendations for Big Data Ranking systems implementing
During the analysis of ranking systems, the following recommendations for their
implementation have been proposed:
1. Local level: ranking systems based on big data are mainly presented at the global level (a
comparison of countries and cities among themselves), but these systems are only a reflection of
the situation as a whole and can not point to specific problems within urban areas. Therefore, the
introduction of these rankings at the local level (between administrative areas and structural units
within the city) may be more efficient for urban planning
2. Real time mode: the frequency of updating rankings basically makes an annual interval. In
an ever-changing world, the information obtained as a result will not be sufficiently reliable.
Systems should display the situation in real time.
3. Spatial data modeling assumes methods for visualizing large data.
4. Inclusion of the population in the analysis: spatial modeling using big data is already an
established method of research, but public participation in it is a new area that involves good
prospects. (J. Hao, 2015)
On the basis of the Programming Processing environment, the supposed image of
"Interactive ranking map for the quality of structural units of the Krasnoyarsk city" program has
been developed - this is a project proposal of a simulation model of a ranking system based on
big data.
The given project assumes the creation of a ranking at the local level. The peculiarity of the
model is that the ranking can be displayed both at the administrative level and the quality of the
structural units of the city outside the administrative division. The availability and openness of
the ranking for citizens is expected to provide the following:
1. Creation of a website of a city ranking, updated in the real time;
2. Venues for interactive participation in urban planning (by registering on the site and using
planning tools for the population;
3. Visualization of the current condition of structural and administrative units

Figure 2. Interactive ranking map for the quality of structural units of the Krasnoyarsk city

Urban Big Data
The introduction of ranking systems based on big data in our cities can improve the
efficiency of urban policies. The creation of these ranking systems is the first step towards the
formation of smart open data-driven cities.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

482

TOOLS OF ANALYSIS

If you combine structured data (geospatial and telecommunication data, logistics data, data
from measuring devices) obtained from urban planning with unstructured data streams from
social networks and websites (all posted videos, images and text data that contain timestamps and
locations, individual photos, video clips and intelligent systems), channels from surveillance
cameras, unmanned aerial vehicles, then we will get big urban data. (S. French, C. Barchers W.,
Zhang Moving, 2015)
Big urban data allow building models and testing town planning theories, and they are a modern
and effective method of urban planning (Fig. 1). Examples of such planning are the determination of
the density of flows on specific sections of roads, determination of the dynamics of urban activities
(real-time cities) and migration flows of the population during the day, determining the actual girth of
the city (Juan R. Selva-Royo, Nuno Mardones, Alberto Cendoya, 2017)

Figure 3. J. Hao et al. / Journal of Urban Management 4 (2015) 92–124

The use of big data analysis in urban planning introduces structural changes to cities, since
this method involves the optimization of ecological, economic and social models of urban
systems. When studying the world experience of introducing big data into cities, it is possible to
identify three levels of interaction as the influence of data on urban governance increases:
Level 1 – an pplied level (open data city);
Level 2 – a semi-autonomous level (data-driven city);
Level 3 – an autonomous level (smart city).
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At the application level, all urban infrastructure systems receive continuous reports on their
condition, buildings transmit energy cost data, water and air quality sensors provide real-time
information about dozens of environmental parameters; cell phone location data provide a
detailed overview of the activity of millions of urban residents. All data is freely available and
open to the public in real time. Most of the large multimillion cities open data and can be
assigned to this category.
The semi-autonomous level implies the integration of data flows into single integrated
systems and the creation of data management centers. At this level, the obtained data is the
determining factor of urban governance. A centralized management system can learn and
improve over time with the help of machine learning methods. When machine learning methods
are applied to large databases, such as big data, they are called intelligent data. Data collection
attempts to identify and build a simple model with high prediction accuracy, based on a large
amount of data. Then the model is used to predict the future value. The city of São Paulo in
Brazil can be taken as a sample of a city managed by data, in 2014 the Department of Public
Security of the state announced the launch of a system developed in partnership with Microsoft
called Detecta. The project was inspired by a similar initiative that has been working in New
York since 2012 and is to provide data to the police headquarters that come from thousands of
phone calls, video cameras located throughout the city and thousands of policemen patrolling the
streets into their contact centers. There are similar centers in the city of Rio de Janeiro.

Figure 4. Interaction levels of the city with big data

Smart cities are an example of the autonomous level that is characterized by the emergence
of self-managed database systems and self-regulatory life support systems. An intelligent city, an
information city, a virtual city can be used as synonyms for the term of an intelligent city.
(Michael Batty, 2013) The key principle here is the data reuse that means the data of IT resources
are available for use by other systems. Those cities include: Chicago, US; Yinchuan, China;
Fujisawa, Japan; Milton Keynes, UK; Singapore; Masdar, United Arab Emirates.
Given the ever-increasing volumes of information arrays, as well as the complexity of the
data, the importance of implementing methods of big data analysis in urban management will
only increase in the future years.
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Big data make it possible to understand the nuances of urban systems and to find a
correlation and causality that cannot be found in random sampling through small surveys. Now
you can get a detailed idea of how people, businesses and institutions use the urban space and
more quickly identify complex patterns of the behavior that characterize the urban area.
However, it is important to understand that big data cannot replace the theoretical foundation
needed to plan an uncertain future, since big data analysis is a way of short-term management.
Conclusion
Big data analysis is a new mechanism of city management. Big data ranking systems are the
most effective method of visualizing the quality of structural elements of a city. Unlike statistical
data that can be outdated by the time of their analysis, big data can be processed in real time that
increases the quality and speed of decision-making. Dynamic quantitative assessment helps to see
the overall picture of cities and trends in their development.
Technologies and methods for big data are within reach, but the complexity of their
implementation is caused by problems of staff shortages, technical equipment, legal rights,
security problems and openness of data.
The introduction of ranking systems based on big data largely depends on the determination
of the city authorities to change the approach to urban planning. The use of large data analysis in
urban planning introduces structural changes to cities, since this method involves the
optimization of urban systems. Big urban data allow building models and testing urban theories.
The introduction of large data into cities can be divided into three levels as the influence of
data on urban governance increases: an applied level (open data city); a semi-autonomous level
(data-driven city); an autonomous level (smart city).
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PARAMETRIC MODELING
OF URBAN DEVELOPMENT
Abstract: The article deals with parametric modeling, transforming the silhouette of the city.
The examples of urban architectural dominants built in the last twenty years in different
countries of the world are studied. The examples of parametric architecture that influenced
the topological frame of the cities are analyzed. The basic principles of parliamentarism and
the phasing of increasing importance in urban development are revealed.
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Introduction
Technologies of the end of the XX century and the beginning of the XXI century make us
reconsider the approaches to architectural design and shaping. The world's leading architects are
increasingly paying attention to the modern world, in which electronic devices are widely used.
Many of architectural projects of the recent twenty years visually resemble the network of the
cyber space or the architecture of a science fiction movie.
Conditionally architecture can be divided into two types: "digital", created with the help of a
computer, and "pencil", designed without the use of the computer technology. Using a computer
involves working with special programs; each of them is responsible for a certain stage of an
object development [1]. The design of modern architectural objects increasingly involves the use
of non-linear compositions, various forms of simulations that have an impact on the
morphological structure of the city and often become the main species points. In cities with a
relatively regular planning structure, these objects have an impact on the volume frame of
individual areas, thereby changing the planning structure. The more there are elements of such
buildings, the more influence they have on the city morphology. An example of these changes
can be Dubai, London, Moscow, Kuala Lumpur, Singapore, Beijing, etc. In this regard, it is
possible to trace the relationship between the development of modern computer programs in the
field of architecture and morphological changes in the structures of modern cities [2].
Methodology
Thanks to the modern technology, where the main role is given to the use of computer
programs, architects are taking a course on parametric, increasingly abandoning postmodernism
and deconstructivism. This is due to the possibility of creating more advanced and natural forms,
for which natural formations serve as a prototype [3,4]. Based on the parametric formation laid
down in the first place it is not a direct imitation of some individual parts of the land terrain, flora
or fauna; the creation of objects on a random basis depends on many external and internal factors.
For example, rocks are formed by docking tectonic plates, rising up, they are exposed to wind,
temperature, time, that in its turn forms the appearance, that is morphology. At the same time,
these factors have a continuous impact, and changes occur constantly. It is possible to draw
Parallels between these processes with morphology of both modern and ancient cities. The
constant changes of the planning structure take place, changing viewpoints, new architectural
dominant, older areas disappear and new border of the urban fabric occur.
© Zhorov Y.V., 2019
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Parametric architecture is based on discoveries in the field of mathematics, which in many
cases help to describe the principles of natural forms with the help of algorithms. Diagram by G. F.
Voronoi, a Russian mathematician (late XIX - early XX century), is used in many computer
parametric programs and it consists of loci in the form of convex polygons, allowing to break the
space or plane into areas, which form a set of points located closer to one of the elements than to
all the others (Fig. 1). The examples of the diagram can be seen as in the nature as well in the
architecture [5], (Fig. 2).

Figure 1. Diagram by G. F. Voronoi

Figure 2. Examples of G. F. Voronoi’s diagram in the nature and architecture

The second parametric dominant is triangulations by B. N. Delaunay, a Soviet mathematician
who developed G. F. Voronoi’s ideas (the first half of the twentieth century) [10-11]. The essence
of triangulation lies in a given set of points on the plane, where each point of the set, except for
the vertices, lies outside the circle described around this triangle. Using this method, you can
describe any natural algorithm, for example, "minimal spanning tree", in the construction of
which the branches or connections connect the points of a certain set so that the sum of
undirected graphs (edges) has a minimum "weight", where the weight is the sum of weights of all
edges (Fig. 3). An example of finding the spanning tree can be the task of building a road
network between several cities, where the cost of each road between the two closest cities reduces
the total construction cost. In architecture and construction, this method is used for topological
optimization for the construction of genetic algorithms, in which millions of possible parameters
are calculated with a given end result for the selection of structures with a minimum weight and
sufficient rigidity. This became available with the advent of supercomputers, and architectural
and spatial forms are unique, reminiscent of its natural plasticity (Fig.4).
Measurement and analysis
One of the first objects using computer technology that served as prototypes of BIM
technology, became the Museum. Guggenheim Museum in Bilbao by Frank Gehry in 1997 and
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the tower of St Mary axe in London by Norman Foster in 2004 are the buildings that had a large
impact on the morphological structure of the areas due to their unusual shapes. The end of the
twentieth century can be considered as a starting point of the "computer" architecture application.
Currently, a large number of buildings already in the style of parametricism rise in many of the
largest cities in the world. Technologies have allowed carrying out a full transition of architecture
to non-linear forms, setting new conditions for the formation of the space-planning structure of
districts and cities. Ferrari world Abu Dhabi theme Park (Fig .5) is the main dominant in the
formation of a new district. The road network is formed around the smooth shape of the
buildings, with almost no straight lines. In Dubai, large areas have been built based on the
planning structure that lay on the non-linear networks of streets, the forms of which have been
influenced by the architectural objects and surrounding areas. At the sample of Dubai it is
possible to trace new tendencies to street planning. The first parametric objects have been formed
"separately" from the General urban development that sought to correct the geometry of the
buildings and streets, which caused dissonance in the morphological frame, often found among
European and Asian cities. The adjacent territory, designed in the same style, made adjustments
to the formation of neighborhoods, but still had a nuclear character. The sprawling network of
roads for subsequent construction has been formed under the influence of buildings and
neighborhood nonlinearity. Today in Dubai, it is possible to observe areas with a new road
network, in which large parametric objects are dominant, and in some areas a smooth structure is
formed without the presence of parametric dominant. Similar planning decisions fit natural
landscapes more naturally and do not look foreign (Fig. 6).

Figure 3. Triangulations
by B. N. Delaunay

Figure 4. Triangulations
by B. N. Delaunay in architecture

Figure 5. Ferrari world Abu Dhabi Park

Figure 6. Planning structure of Dubai district

Technological capabilities play a huge role in the design, the level of their development has
risen to unimaginable opportunities, great promising prospects with new architectural
environments based on individual principles have not yet been formed. Understanding the trend
of the future, Singapore is one of the leading countries in the application of BIM technologies.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

489

TOOLS OF ANALYSIS

This is due to the fact that the introduction into the process of design and construction on the
basis of computer programs has taken about a decade and a half, the purpose of which was the
world leadership in the speed of the project examination and the issuance of building permits, as
well as reducing the number of low-skilled workers (migrants).
The leader in the field of parametricism is the ZHA Studio. In the parametrization Manifesto,
Patrick Schumacher examines the master plan for the Kartal-Pendik district of Istanbul, based on
computer-assisted data processing, from the point of view of urban planning (Fig.7a). The
objective of the project is to create a new city center in order to unload the historical part. With
the help of dynamic tools of the program, the main points have been selected, which have been
connected to the main highways by the main and auxiliary roads. The viewpoints of the "tower"
have been located at the intersection of the road network, the height of which has been adjusted to
take the topology of the earth marks into account so that there has been a correlation of the
building height together with the total width of the entire building. For building blocks data have
been set taking the insolation of the premises into account that has affected the availability and
size of the spaces and atriums (Fig.7b). The model clearly shows the morphology of a new type
of city, obtained with the use of modern technologies, taking various factors, depending on the
terrain, the economy of the road network, the speed and time of communication between different
parts of the district and the city into account.
A quarry has been included to the district, which becomes the main dominant in the system
of urban parks (Fig.8). The spatial topological frame of the quarry has been taken into account in
the morphological structure of the new district and has had a significant impact on the formation
of the size of nodal "towers", creating a sense of organic unity not only in the landscape, but also
in a combination of new and old buildings, giving easy urban navigation using nodal points.

Figure 7. The master plan of the district Kartal-Pendik in Istanbul

Figure 8. Cityscape with view of the quarry district of Kartal-Pendik in Istanbul
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Conclusion
The influence of parametricism on the city's master plan still has a point character. It takes
time to move such systems to higher levels in urban planning and designers ' minds. It is possible
to trace stages of the parametrical architecture which is gradually exerting influence on an urban
morphology of the cities. First, local single buildings are formed, which become a visual
reference point, pressed into the format of historical buildings. To eliminate the foreignness of the
characteristic type architecture, a larger area of land is allocated for new construction to develop
the landscape in the same style. Gradually the importance, adaptability and functional sphere of
architecture increases and there is a need to move from the locality to increase the territorial
spatial structure of such buildings.
Simulation of natural shaping due to mixing various factors that affect the shaping is possible
only with the help of powerful computers that have a significant impact on the work of the best
architectural offices in the world. There is a gradual transition from postmodernism to
parametricism, from traditional linear forms to new ones, giving complete freedom in design with
maximum harmony with nature – the human natural habitat.
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AS AN INSTRUMENT OF HISTORICAL
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Abstract. Architectural monuments, which are thorn away from the historical and cultural
context, largely lose their significance, while its semantic perception is distorted. To preserve
the monument together with its urban environment are needed effective urban-planning tools,
especially for historical and architectural analysis. German historical and architectural
analysis method provides precisely all needed information about elements of historical sites. It
presents a particular attitude regarding open urban space, which, in fact, is considered as an
independent protected object, part of the architectural historical and cultural heritage. One of
the most effective tools of historical and architectural analysis to investigate the historical
urban context is the "Database on the architectural and historical context of cultural heritage
sites" DenkmalpflegerischerErhebungsbogen (DEB). The DEB evaluates the value for all
elements consisting the architectural and historical environment. Are covered their
integration into the landscape, the importance of historical streets, squares, green spaces,
water surfaces, etc., all elements which form the structure of a particular site and express the
specific features of the architectural appearance of the area. This tool is available for all
involved parts of the society: the expert community (designers, representatives of monuments
protection, administration, etc., everyone involved in the development of city-planning
solutions), and for a wide range of citizens. This creates a solid basis for taking city-planning
rational decisions based on consensus found in the exchange of opinions between dwellers
and developers. In this article, we will present a comparison between the practice of using the
DEB in Germany and the Russian experience of historical and architectural analysis.
Keywords: methods of architectural and historical analyses, architectural and historical
environment, "Database of the architectural and historical context of cultural heritage
objects" (DenkmalpflegerischerErhebungsbogen), preservation of heritage.

Introduction
Historical and cultural heritage acts as a vectorfor the territorial cultural memory through
centuries. This gives to historical architecture all its meaning and importance. The loss of these
cultural heritages is irreplaceable and irreversible and undermines the history and memory of a
population. As architectural objects are one of the components of the historical and cultural
heritage, these are to be preserved with special attention. In most historical Russian centers,
architectural and historical environment is being slowly but surely destroyed. This is a result
fromthe fast-technologicalevolution of construction methods, the redesigning of built-up areas
and the powerful onslaught of commercialinfrastructures. To prevent this destruction, a constant
attention and improvement of the tools for architectural preservationfor historical environment is
required. Especially when such active urban development takes place.
The comparison of statistical data concerning the state of architectural and cultural heritage
in Germany and Russia shows following:
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In Germany about one third of the architectural heritage is at risk (Bundesregierung
2016).
In Russia it is two thirds of architectural heritage who are at risk (Ministerstvokulʹtury RF,
2016).
It should be noted that Germany has one of the highest densifications of protected cultural
heritage (Vavilonskaya2010, pp. 21-22). According to 2016, the number of official objects
recorded in the list of monuments contains around 1.3 million objects (Bundesregierung 2016). In
Russia, this number falls to 157 557 (Ministerstvokulʹtury RF, 2015, p. 17). And this number is
falling: over the past decade alone, over 2500 monuments of history and culture have been lost
(SovetFederaciiFederalʹnogoSobranija RF 2011, p. 33). Furthermore,entire cities have been taken
out of the list of historical centers in Russia: in 2010, the number decreased from 478 to 41
(Ministerstvokulʹtury RF, No. 418/339, 2010). At last, a rapid loss of the so-called building
environment is taking place: large historical urban building fragments are destroyed (Shevchenko
2014, p.). Comparison of data concerning historical buildings survey shows that the rate of loss in
Russia is much higher than in Germany.
Thus, it can be concluded that the experience of preserving the historical heritage of
Germany is of great interest and can be useful for Russia.
Short historical information: system of preservation of historical heritage in Germany
To preserve the valuable historical and architectural environment, tools of historical and
architectural analysis effectiveness depend directly on whether all components are taken into
account and whether a monument can be preserved in its historical context or not. In 1975, called
year of the protection of monuments (das Denkmalschutzjahr, Ruland, 2011, p. 183), takes place an
important impetus for changing position regarding the protection of historical sites in Germany and
the transition to integrated conservation. The expansion of the concept of "monument", which
includes not only the object itself, but also its surroundings, not only the concept of "ensemble" but
"the historical center" is being strengthened. The "law supporting the town-planning protection"
(Städtebauförderungsgesetz, StBauFG), adopted in 1971, is the legislative basis. Here stand
requirements to present the analysis and evaluation of the monument together with its surroundings,
so that it would be clear not only for the professional community, but also to representatives of the
administration and ordinary residents (VdL, Eidloth 2013, p. 13).
For a long historical period, Germany was divided into Western and Eastern. This affected
the approaches to the preservation of architectural historical heritage
In East Germany, preservation of historical and architectural environment was not a priority.
However, the relatively slow pace of economic development contributed in some extent to the
preservation of town-planning structures and historical buildings in its original appearance. At the
same time, the lack of sufficient funding for the restoration of the objects of historical heritage
led to the fact that by 1989 (the year of German unification), many buildings were in bad state
and condition (BMVBS, 2012, p.17).
On the contrary, in the West Germany, associated destruction and loss of architectural and
historical environment took place. This was due to a more accelerated economic development,
and active urban development. This created the urge to develop quickly more advanced means for
theheritage protecting: legal and analysis instruments of the historical and architectural
environment had to be developed.
After the re-unification, specialists in the protection of monuments of the former West
Germany discovered the special value of preserved large town-planning fragments on the
territory of the former East Germany. Followed the creation of one of the most important
measures: the federal program called "Town Planning Monument Protection" ("Städtebaulicher
Denkmalschutz"). The aim of this program is to preserve historical urban planning environment,
all objects and elements that form it, including those that do not have the status of a single
monument (BMVBS, 2012).
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This program helpsthe coordination of the protection of large town-planning fragments and
continues to develop analysis tools. In addition, the program includes agroup of experts, which
task is to assess the effectiveness of the used instruments. As a result, on the territory of the
former East Germany, it was possible in many cases to avoid mistakes and the integral
architectural and historical environment was preserved.
Another feature of Germany is that each land has its own law concerning the protection of
monuments: here exist a wide range of developed tools for historical and architectural analysis.
There is no single method that is applied in all lands. This fact allows the municipality to develop
tools in accordancewith local features. For the exchange of information and positive experience,
in 1951 was created an organizationcalled the "Union of Representatives of Monuments
Protection" "Vereinigung der Landesdenkmalpfleger in der Bundesrepublik Deutschland (VdL)"
(the Eastern bloc joined in in 1989). Itplays an important role in the exchange of information and
positive experience: this organization develops recommendations for urban conservation of
monuments, which are discussed at conferences, symposiums, round tables at gathering of
representatives of monument protection departments from all federal states. Its’ key publication
concerning the topic of historical urban environment preservation was published in 2013 by the
editorship of Volkmar Eidloth, Gerhard Ongyeth, Heinrich Walger, called the "Handbook of
urban planning for monuments" "Handbuch Städtebauliche Denkmalpflege" (VdL, 2013). The
publications’ purpose was to structure the range of tasks that are performed in the process of
protection, including a special attention to the tools of historical and architectural analysis, and a
lexicon of termini that can be applied to solve practical issues, both in the departments for the
protection of monuments, and in the departments of urban planning. Gerhard Ongyeth (VdL
2013, pp. 71-108) systematizes the main stages of historical and architectural analysis in urban
conservation of monuments, including both the analysis of the object and analysis of spaces,
silhouette, "picture of the place", cultural landscape, etc.
In Germany is formed a complex system for the preservation of the architectural and
historical environment, the components of which include:
system of analysis;
legal instruments: local regulations (örtlichen Bauvorschrifte), informal strategies
(informellen Handlungsgrundlagen) and provisions of the building statute at the federal
level (besondereStädtebaurecht) (BMVBS 2014, p. 29);
system of interaction of structures (department of monuments protection, department of
urban development, strategic planning department, etc.), coordinated by targeted
programs for the preservation of cultural heritage sites.
It is important to point outthat the organizational principles of the preservation of
architectural heritageensure the active involvement of different participants in the process of town
planning decisions in the areas of historical development. Participateordinary citizens, people
from the administrations’ structure, from the government and from the expert community. This
system allows in most cases to save large town-planning fragments without destroying a valuable
architectural, social and historical environment.
International recommendations documents
For Germany and other European countries, the recommending documents of international
organizations (UNESCO, ICOMOS, ICCROM, etc.) are directing in one way or another the need
to preserve architectural objects of cultural heritage in the context of the historical and
architectural environment. Further, they indicate the necessary elements of protection, which
must be described and recorded in the course of historical and architectural analysis.
In these documents, the integral architectural and historical environment is an object of
conservation. Here, there is a gradual improvement of the conceptual apparatus, for describing
the objects that have to be preserved and recommendations that predetermine the preservation of
the historical and architectural heritage in a broader context. The Athenian Charter (Erster
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Internationaler Kongress der Architekten und Denkmalpfleger, Athens, 1931) recommends the
preservation of the adjacent "environment of the monument". The International charter for the
conservation and restoration of monuments and sites (the Venice Charter)" (ICOMOS, Venice,
1964), suggests the preservation of the monument in the "urban or rural setting" (ICOMOS,
1964, Nr.1). The Recommendation concerning the Safeguarding and Contemporary Role of
Historic Areas" (Warsaw-Nairobi, UNESCO 1976) clarifies the notion of "historic area", which
is considered "as a coherent whole whose balance and specific nature depend on the fusion of the
parts of which it is composed" (UNESCO, 1975, Nr. 3). Within the Convention Concerning the
Protection of the World Cultural and Natural Heritage (Paris, UNESCO 1972) is introduced a
separate category of protected objects – "cultural landscape". Further, in the Charter for the
conservation of historic towns and urban areas, (Washington, ICOMOS, 1987) is formulated the
importance of preserving the whole "historic town", with its "historic character of the town or
urban area and all those material and spiritual elements that express this character" (ICOMOS,
1987, Nr. 2). In the Xi’an declaration on the conservation of the setting of heritage structures,
sites and areas, (Xi'an, ICOMOS, 2005) is defined the concept of "context", "defined as the
physical, visual and natural aspects as well as social and spiritual practices, customs, traditional
knowledge and other intangible forms and expressions, in the protection and promotion of world
heritage monuments and sites". (Québec Declaration, ICOMOS, 2008). The Québec Declaration
on the preservation of the spirit of place, (Québec, ICOMOS, 2008) underscores the importance
of the elements of the context that imparts an individual character to the territory, defined as the
"Spirit of the Place". In 2008, at the international meeting of UNESCO, experts in Switzerland
("World Heritage and Buffers Zones Patrimoine Mondial et Zone tampons", Paris, UNESCO,
2008), used the term "buffer zone", which serves to protect the cultural values of protected areas
from the impact of active activities in the surrounding space. This impact can be physical, visual
or social. The Valletta Principles for the Safeguarding and Management of Historic Cities, Towns
and Urban Areas, (Valetta, ICOMOS, 2011) emphasize "the role of landscape as common
ground, or conceptualizing the townscape, including its topography and skyline, as a whole, seem
more important than before)".
Now, it can be considered that in the expert community there is a stable opinion about the
need to preserve architectural objects of cultural heritage in a broad historical and cultural
context. This is confirmed by the acts of the UNESCO general conference adopted at the 36th
session (2011) in Paris, set out in the Recommendation on the Historic Urban Landscape, Paris,
UNESCO, 2011, which contains the following definitions:
“The historic urban landscape is the urban area understood as the result of a historic
layering of cultural and natural values and attributes, extending beyond the notion of “historic
centre” or “ensemble” to include the broader urban context and its geographical setting.
This wider context includes notably the site’s topography, geomorphology, hydrology and
natural features; its built environment, both historic and contemporary; its infrastructures above
and below ground; its open spaces and gardens, its land use patterns and spatial organization;
perceptions and visual relationships; as well as all other elements of the urban structure. It also
includes social and cultural practices and values, economic processes and the intangible
dimensions of heritage as related to diversity and identity.
This definition provides the basis for a comprehensive and integrated approach for the
identification, assessment, conservation and management of historic urban landscapes within an
overall sustainable development framework” (UNESCO, 2011, Nr. 8-10).
In this case included the protection of: “Qualities to be preserved include the historic
character of the town or urban area and all those material and spiritual elements that express
this character, especially:
a) Urban patterns as defined by lots and streets;
b) Relationships between buildings and green and open spaces;
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c) The formal appearance, interior and exterior, of buildings as defined by scale, size, style,
construction, materials, colour and decoration;
d) The relationship between the town or urban area and its surrounding setting,
both natural and man-made; and
e) The various functions that the town or urban area has acquired over time”. (ICOMOS,
1987).
The problem is to develop a "technology" for implementing the "landscape approach".
Based on the definition given at the 36th General Conference of UNESCO, the following
characteristic features of the "landscape approach" can be noted: the preservation of an object,
together with its inseparable environment, in the widest possible context, i.e. a large fragment of
the city ("urban area"), in which the "image of the city", "the character of the city" ("the character
of the building") is preserved and is subject to preservation. This considers the visual-color and
spatial perception of the object, taking into account its guard zone, the zone of influence of the
monument, the special zone of influence on the monument as wellas the specific points of
perception of the monument.
The development of the "technology" for the implementation of the "landscape approach" is
a very difficult task and the experience of other countries is of interest in the development of
specific methods and practical implementation. This article examines the experience of Germany,
which solves the problem of preserving the "historical image" of the city, highlighting the
historical part that preserves authenticity.
In the system of preservation of architectural historical and cultural heritage, one of the key
aspects is the "technology" of analysis and description of the historical and architectural
environment. In Germany, a number of legislative and planning tools have been developed, for
example: the Database on the Architectural and Historical Context (Denkmalpflegerischer
Erhebungsbogen, further DEB), the historical analysis (historische Ortsanalyse), the layout of the
objects of both valuable and not valuable architecture "value of monuments"
(Denkmalpflegerischer Werteplan), topography of monuments (Denkmaltopographie), etc.
(Echter 1999, p. 173).
The practice of conducting historical and architectural analysis in Germany differs in the
maximum degree of information display, while the open urban space is in fact regarded as an
independent object of protection of the architectural historical and cultural heritage. A
comparison of the German and Russian tools of historical and architectural analysis is provided to
reveal the specifics of spaceanalyse.
Analysis Tools: The Database on the Architectural and Historical Context DenkmalpflegerischerErhebungsbogen
In this article, an analyze of the German tool called "Database on the Architectural and
Historical Context of Cultural Heritage Objects" DenkmalpflegerischerErhebungsbogen (DEB)
will be conducted. In the creation the DEB, special attention wasdevoted to the architectural and
historical environment, under which is meant the environment of the monument:
all the elements that directly shape the historical environment;
their integration into the landscape,
the importance of historic streets, squares and green spaces, water surfaces that form the
structure and express the features of the architectural appearance of the area.
This tool is publicly available, both for the expert community (designers, representatives of
monuments protection, administration, all involved in the development of town planning
solutions), and for a wide range of citizens (located on the city administration's website and
published as booklets), which creates the basis for the town-planning decisions taking on the
basis of broad consensus.
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Background
The DEB was developed in 1987 by the BayerischeLandesamtfürDenkmalpflege (Referat Z
II - Siedlungs- und Kulturlandschaftsdokumentation) and was widely used in Bavaria as an
additional tool for the analysis of urban development (professional expertise) during the
regeneration of settlements and villages (BMVBS, 2014, p. 21).
Methodology
The analysis of the architectural and historical environment consists of three stages:
the first stage - site survey: photographic fixation and mapping:
• all objects of cultural heritage,
• all objects of historical value from the point of view of preserving the architectural and
historical environment,
• silhouette and natural location,
• historically significant of spaces (squares, streets),
• historically significant of open and green spaces,
• historically significant of water surfaces.
the second stage - working with literature and archival research:
• compilation of text tables based on the cadaster with the scheme of the location of the
house, the number and occupations of the dwellers, the historical description of the yard and
neighborhood, the analysis of the owners (including collective possession)
• cartographic analysis from the moment the settlement was founded to the present day revealing the evolution of the change in the planning structure of the settlement and building
• the study and analysis of archival sources and all historical literature relating to the history
of the settlement
the third stage
• systematization of all the collected data according to the scheme presented in Fig.1-2.: the
position on the map, the image and the description of the object is executed in the form of a
catalog. This form of filing in facilitates the use of the document and makes the materials
available not only for the expert community, but also for a wide range of citizens.
The cartographic part includes:
• topography
• top view aerial photography
• perspective aerial photography
• plan of the settlement
• buildings with special functions, carried out through history
• history of households
• social topography with information about owners and their profession throughout the
history of the settlement
• plan of land and development (evolution of the development change)
• themap "Zonesofinterests‘ protection" (Karte der denkmalpflegerischen Interessen)
The map "Zones of interests’ protection" is the resultant document of the whole analysis and
represents the contour of preservation of the "zone of influence" (Ausstrahlungsbereich) of the
objects of heritage with valuable architectural and historical environment. This zone stands out in
the process of analysis and provides the preservation of the architectural object of cultural
heritage in the context of the historical environment.
The purpose of this tool (DEB) is not only to be a source of information, but also to create a
basis for the dialogue between town planners, residents and the city administration in the future
planning process. After the completion of this study, relevant presentations of the results,
exhibitions and meetings for the public in the form of discussions are held and only then are
urban decisions made, which ensures that the identified features of the "picture of the place" are
preserved.
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Figure 1. Structure of the analysis "Database of the architectural and historical context
of cultural heritage objects" (DenkmalpflegerischerErhebungsbogen) based
on materials Thomas Gunzelmann (2013), processed by A. Malko, 2017

As a preserved element will be a fragment of the city (street, micro-district, etc.) with an
architectural and historical environment. The setting process is carried out considering the
requirements of several legislative instruments, both for the protection of historical objects and
for the tools of urban planning. The tools that need to be considered are the following:
Regulation on the preservation of urban planning features (Erhaltungssaatzung),
Regulation on sanitation ("sanitation") of historic quarters (Sanierungssatzung),
Regulations for the protection of the area with high concentration of monuments (BMVBS
2014, p. 29).
As a result, not only individual monuments or ensembles are protected, but also the
architectural and historical environment that determines the context and, most importantly, the
space.
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Figure 2. Document to fill-in in the form of a catalog on materials "Database on the architectural
and historical context of cultural heritage objects of the city of Elsa" Klaus Herta, Denkmalpflegerischer
Erhebungsbogen Elsa, Klaus Herta) 2013, processed by A. Malko, 2017

The situation in Russia: a comparison of the DEB with the “Project of zones of
protection” (PZO) tool
In Russia, as well as in Germany, close attention is paid to the research of aspects of
preserving the architectural and historical environment in its natural surroundings (Vedenin,
Kuleshova 2004, Krogius 2009), principles of town-planning protection of monuments, issues of
regeneration of the architectural and historical environment (Alekseev, Somov, Shevchenko
2014, Vavilonskaya 2010), urban planning in the architectural and historical
environment(Regamay 2011, p. 44), analysis and classification of various approaches of
historical and cultural heritageprotection (Prutsyn, Romashevsky, Boryussevich 1990).
Whereby, one of the first to note the importance of "ordinary building" for the context of the
architectural and historical environment date back to 1989 (Regame, Bruns, Omelianenko).
"Ordinary building" (in its mass consisting of buildings that do not have the characteristics of
architectural objects to be protected) "declared itself" after its mass demolition in the period of
active construction. After the demolition of the private building that did not fall within the
protection zones: "it suddenly turned out that, despite the remaining monuments with their
surroundings, the cities began to lose their characteristic appearance quickly" (Regamay, Bruns,
Omelianenko 1989, p. 33).
Historical analysis of legislative tools that determine the principles of preservation of
architectural objects of historical and cultural heritage, executed by Shevchenko, Nikiforovin
2013 allows to trace the evolution of the concept of "object of protection" from a single object
("monument") to the "ensemble", then to the "place of cultural interest", then the introduction of
the concept of "historical settlement" ("historic city"). As the concept of "protected object"
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evolves, the area of the objects which are subject to protection increases and the formulation and
description of security parameters become more complicated.
Despite the wide scientific and research base in Russia today, the quality of performing
historical and cultural field studies and drawing up a historical and architectural reference plan in
different regions is significantly different. The accepted methodological guidelines in Moscow
(Tkachenko, Soloviev 2009, a, b, c Kudimov, Rybakov 2011), St. Petersburg (Shevchenko 2014),
Nizhny Novgorod (Khudin, Orelskaya 2011) regulate the process of architectural and historical
analysis in sufficient detail. At the same time, the planning structure and historical environment
of objects that do not have the status of monument are considered, however, in the opinion of the
author, as spaces which do not appear as independent elements of research, are therefore not
described and do not act as objectsto protect.
The main planning legal document in which territories and modes of use of objects of a
cultural heritage in Russia are fixed is the “Project of zones of protection” (further PZO: russ.
Proektzonohrany). The purpose of the PZO is to ensure the preservation of cultural heritage sites
and their historical environment, i.e. the territory adjacent to them. However, in practice, this tool
often causes conflicts on the boundaries of the protection zones of different regimes and does not
guarantees the preservation of low-value objects of the architectural and historical environment
that do not have the status of a monument (Shevchenko 2014, Artamonov 2014). This is due to
the operation of different modes of use in for each particular historical object.
The term "protected zones" terminologically aims at preserving a certain local area, while the
German approach is initially focused on preserving the entire context, rather than any specific
zone. When comparing the symbols on the final maps of DEB and PZO instruments (Fig. 3), one
can identify certain similarities and differences. In each caseare identified objects that have the
status of monument and there is a special category for ensemble.

Figure 3. Comparison of the symbols on the final maps of the DEB tools, based on the following materials:
Thomas Gunzelmann (2013) and the PZO (Draft Protection Zones as part of the draft Irkutsk Master Plan
No. 254-PA, September 12, 2008), processed by A. Malko
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However, in Germany, in addition of the fixing of the borders of the ensemble, the spaces
within the ensemble are considered as elements that must be protected. These can be:
• streets and squares of special historical significance,
• historical landscaped and free surfaces,
• historical water surfaces.
The key difference between DEB and PZO is the existence in DEB of a specific
classification of objects of an architectural and historical environment which are deprived of
themonument status:
• buildings requiring preservation, "expressing the picture of the place"
(ortsbildprägendeGebäude) beyond the boundaries of the ensemble.
• objects (not buildings) expressing the picture of the place (orstbildprägendesObjekt) outside
the ensemble.
Classification of spaces is also carried out in:
• streets and squares of special importance,
• historical ways,
• walking paths,
• historical water surface,
• historically significant water bodies, historically valuable fountains,
• historically significant landscaped and vacant spaces,
• historically significant structure of gardening,
• historically significant object of gardening,
• Special objects, for example, a cellar, etc.
The classification itself implies the preservation of objects (elements) expressing the "picture
of the place", this can be regarded as a fragment of the "technology" of implementing the
"landscape approach".
In the PZO (on the example of the city of Irkutsk), objects that do not have the status of a
monument are divided into:
• valuable historical development,
• valuable supporting structure of the Soviet era,
• ordinary historical buildings,
• objects subject to demolition (!) in the implementation of the transport scheme of the city,
with a preliminary fixation for research purposes.
• objects of regional importance that have lost historical and cultural significance and are
subject to demolition (!) in the implementation of the city's transport scheme (the presence of
such an item shows, in the author's opinion, that the task of preserving the "picture of the place"
is not even put).
How spaces are marked:
• approved areas of the heritage elements,
• boundaries of ensembles and complexes that are under state protection or recommended for
state protection,
• security zones of the heritage elements,
• protection zones of historical and memorial complexes (cemeteries).
Areas of strict (1-4 types) and partial regulation of development (1-3 types) are fixed, in
which different modes of use and development of these zones and zones of protection and
regulation of the landscape are prescribed.
Despite all the detailed elaboration in the PZO, there is no emphasis on fixing the historical
space itself (urban-, water-, greenspaces), as in the DEB with the identification of its independent
significance as an object of conservation.
It should be noted that the DEB is an instrument of architectural and historical analysis of a
recommendatory nature, and the PZO is a legal instrument regulating activity in protectedzones.
However, the results in practice show a more effective action of the German instrument in Germany.
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It seems that the practice and instruments in Russia should also adhere to the principle
of preserving the entire context of the architectural and historical environment, while
in methodological instructions it is necessary to emphasize the description and preservation
of spaces as protected elements. Open urban space can and should be viewed as an object
of architectural historical and cultural heritage, subject to protection. In the author's opinion, the
system (methodology) of architectural analysis and description plays at the same timea decisive
role in preserving these historic open urban spaces. From the point of view of the "landscape
approach", the preservation of spaces is the main element of the "technology" of implementing
this approach.
Furthermore, always in the opinion of the author, it should also be noted that in Germany
there is an effect of a better preservation of architectural objects of cultural heritage. This isdue to
the coordination of structures that deal with the preparation and implementation of town-planning
projects and structures that preserve architectural objects of cultural heritage. The decisionmaking procedure has been worked out considering the opinion of the general public on the basis
of consensus.
Conclusions
An architectural monument, torn from the historical and cultural context, largely loses its
significance, while its semantic perception is distorted. At the present time, it can be considered
that in the expert community there is a stable opinion about the need to preserve architectural
objects of cultural heritage in a broad historical and cultural context. Moreover, it must be taken
out as a principle to consider that the entire architectural and historical environment must be
considered as an object of preservation.
In the decisions of the UNESCO 36 general conference, a definition of the urban historical
landscape is given. This definition can serve as the basis for a comprehensive and integrated
approach to the identification, assessment and preservation of historical urban landscapes (the
"landscape approach").
The study of the German system of preserving architectural objects of cultural heritage
shows that in Germany, elements of the "technology" for the implementation of the "landscape
approach" have been largely worked out.
Comparison of the Russian and German systems of preservation of architectural objects of
cultural heritage shows that in Germany in comparison with Russia the key difference lies in the
availability of a specific classification for objects of the architectural and historical environment
without the status of a monument and with particular attention to the preservation of spaces
(street-, green-, water-spaces) in the final space acts as a protected object.
In the Russian practice of preserving the architectural and historical-cultural heritage space
should also be considered as a protected element of the architectural and historical environment.
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URBAN TRANSFORMATION IN SEOUL
AND SINGAPORE: ON THE IMPACTS
OF DIGITALIZATION, MOBILITY STRATEGIES,
AND URBAN GOVERNANCE
Abstract: The dynamics and extent of urban transformation appear to have been very well
developed by the beginning of the 21st century. It also seems that urban digitalization
strategies in Asia are hardly slowed by resistance such as in the European context, as
exampled by the existing privacy concerns. However, what are the consequences when
people's mobility behavior, transport infrastructure and public space are increasingly
technologically connected, interconnected and becoming a part of a centrally controlled big
data pool? Are there any limits to the digitalized economization or politicization of public
space – and is it possibly already becoming visible in Asian metropolises? The aim is to
analyze mobility issues in the context of digitalization from different perspectives.
Keywords: urban transformation, urban development, urban big data, urban governance,
mobility strategy, Seoul, Singapore.

Introduction
Asian cities pursue ambitious, sometimes contradictory, mobility strategies and test new
approaches as if in an urban laboratory. On the one hand, highly technology-based traffic
management approaches are used; on the other hand, procedures are being tested with a view to
reduce selected modes of transport. The focus is different in each case: Singapore is
experimenting with IT-based traffic management measures and a quantitative limitation of
vehicle traffic, whereas Seoul focuses on favoring vehicle traffic and continuing road
construction (see Figure 1). Isolated Korean model projects such as the promotion of urban
cycling transport have not been able to bring a significant change. The requirements of growing
motor vehicle transport are still the highest priority in government planning. The fact that local
authorities and information and communication technologies providers collect mobility profiles
of citizens, among other things, is usually seen uncritically in both cases. However, the decision
which strategies are successful is also a question of the legitimacy of the stakeholders and the
process of political-planning and decision-making. Up to now, the Asian technological-oriented
urban and transport development strategies appear to be top-down realization processes, which
largely exclude true civic participation.
Methodology
Based on a literature analysis, significant concepts and approaches are identified from an
urban-geographical perspective that dominates the current discussion. The research field defines
the keywords: urban transformation, urban big data, urban governance, and urban mobility. In
particular, the interactions between urban transformation in terms of digitalization, mobility
strategies and urban governance will be examined. This article is limited to the selected
publications that form the basis of this research area in trend-dominant the Asian cities at the
beginning of the 21st century.
© Hekler Martina, 2019
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Figure 1. Vehicle traffic, Songdo, Seoul (Hekler M., 2016)

Measurement and analysis
The research field of urban transformation with a focus on the impacts of digitalization,
mobility strategies, and urban governance is discussed on a local and a global scale with different
strategies, objectives and concepts.
State of research: urban infrastructure
In concrete terms, relevant publications on the research of urban infrastructures are as
follows:
An nd Kim (2015: 354-369) use the foresight method to analyze the 2030Seoul Plan.
Foresight is among others a scientific examination of long-term decision-making and planning
processes in which different stakeholders are usually involved to. The 2030 Seoul Plan includes
the aspect of green transport infrastructure. The strategy is to develop a transport concept that can
be done largely without the use of private vehicles. The author's critical analysis provides insight
into how participatory, urban foresight has been implemented in the 2030 Seoul Plan. “Most of
the adaptive foresight components [see Weber 2006: 189-221, by the author] were not reflected
in 2030 Seoul Plan” (An and Kim 2015: 367).
Zahraei et al. (2016: 135-145) uses also the foresight method to identify future urban
mobility terms in Singapore. The authors mention central challenges that can potentially
influence the transport policy, including, among others, a massive involvement of technology real-time data, autonomous driving, and shared mobility.
Wolfram (2016: 121-130) describes shortcomings in the diversity of stakeholder groups
involved and their inadequate transformative capabilities in the existing urban (transport)
concepts. According to Wolfram (2016: 121-130), an integrated conceptual framework for
aradical urban change is inevitable. The concept of urban transformation capacity seems to
provide a basis for strategic orientation for urban (transport) development and planning practice.
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Urban cycling transport seems to have low planning priorities in Seoul at present. Kim (2015:
886-897) highlights the potential and limitations of the urban cycling transport in Seoul, drawing
on the model of multi-level perspective (MLP). It explains the dynamics of radical systemic
changes of participants, institutions and practices at different levels. The analysis results show
that it needs new approaches in the politicies and planning to strengthen cycling transport.
Positive transformations can be developed in addition to cycling infrastructures (cycling tracks,
bicycle parking lots) also by electric bicycles and app applications.
State of the research: technology
In this context, technology appears to be another relevant field of the research.
Chowdhury et al. (2017: 277-291) discuss big data in urban research, in particular with a
focus on transport and the resulting mobility. The current state of the big data applications will be
shown based on case studies in order to derive possible mobility strategies.
Furthermore, Kitchin (2014: 1-14) critically examines the effects of big data and digital
infrastructures in cities. The author speaks in this context of a real-time city, based on an
extensive real-time analysis. It also shows how complex the use of (geographic) data is to
monitorreal-time city processes. Kitchin (2014: 1-14) points out that there is a considerable need
for research here.
A vision of information and communication technology is the Internet of Things (IoT)
combined with big data analytics designed to increase urban efficiency. “Data [mostly] come
from different sources, such as land-use patterns, spatial organizations, environmental dynamics,
transport and traffic systems, mobility and travel behavior, natural ecosystems, energy resources,
building automation, infrastructures and facilities, and so on” (Bibri 2018: 230). Bibri (2018:
230-253) has developed a basis for discussing the urban challenges associated with IoT and big
data analysis, as well as related issues. Significant applications are among the others in (transport)
infrastructure monitoring, management, and urban planning.
Rabari and Storper (2014: 27-42) characterize a planar, networked use of sensors, a
collection of different data sources and types as a digital skin that could emerge in cities in the
future. “Four major dimensions of the digital skin [can be characterized], in the areas of big data,
smart urban management, public participation and governance and digital intermediation of social
interaction” (Rabari and Storper 2014: 28). The digital skin opens up new questions in urban
theory and research as well as in urban politics. In addition, the challenge is to organize the
collected data in a meaningful way to facilitate comparisons and analyze different types in cities.
“Beyond the control of data itself, there is the related issue of the algorithms and systems that will
be used to process and interpret the data, and thereby inform subsequent interventions” (Rabari
and Storper 2014: 39).
State of research: urban governance
The researchof urban governance also seems significant in the context of Asia.
Wolfram (2017: 622-641) considers approaches in Seoul that deal with new governance
methods and dynamics of interaction processes at the micro level. Based on research dealing with
strategic niche management and grassroots innovation, interdependencies are conceptualized in
the urban context. In this context, the author also raises questions about legitimacy, inclusion and
a strategy, although without trying to answer them conclusively.
With regard to the transport development in Seoul, Shin and Lee (2017: 87-93) note that
participation and governance could evolve. The ideas about what should a participative
governance seem to be assessed differently by different participants. The inclusion and
participation of citizens in the policy-making process of mobility strategies could perhaps be a
formal adaptation strategy without genuine citizens’ participation in decision-making processes.
Another form of the governance is Public Private Partnership (PPP), that is analyzed in Seoul
by Bae and Joo (2016: 35-42) on various transport projects. One of the findings of their research
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is that it needs new forms of PPP policy cooperation to derive efficient strategies in the future.
Previous results do not seem very convincing to the authors.
The situation can be theoretically summarized as follows:
Urban transformation processes are particularly future-oriented in Seoul and Singapore.
Digitalization plays a dominant role in Seoul and Singapore.
This development is almost unrestrained, as it takes place with the greatest possible
exclusion of data protection concerns.
The ideas and mission statements that should define future-oriented urban mobility
strategies differ significantly in Seoul and Singapore.
Digitalization projects in Seoul and Singapore are driving a change in the urban mobility
concepts.
In the Urban Governance, both Seoul and Singapore are barely or only very slowly
opening themselves to new cooperative participation approaches that could offer the
urban population effective co-determination opportunities.

Figure 2. Electronic Road Pricing (ERP): Singapore (Hekler M., 2016)

Beyond the urban mobility policy in Seoul and Singapore
Technologies and the Internet of Things (IoT) are strong in Singapore's Smart Mobility 2030
strategic plan. The strategic plan, released at the end of 2014, shows how Singapore intends to
implement its Intelligent Transport System (IST) over the next 15 years. The inclusion of static
and dynamic data is a necessary prerequisite here. In model projects, among others, autonomous
public transport vehicles under the real-world conditions and also the current system of road-user
charges (see Figure 2) should be updated on a satellite basis (LTA and ITSS 2014).
In the city-state of Singapore, space is limited. On an area of only 719 square kilometers,
about 12% of the area is currently used for roads and transport infrastructure. In addition to the
population growth, with about 5.5 million inhabitants (2016), the density is also increasing with
7,697 inhabitants per square kilometer (2016) (Center for Liveable Cities and The Seoul Institute
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2016). Singapore is implementing forward-looking, spatially networked and comprehensive
transport projects at a rapid pace and aspires to be a role model for mostly Asian cities.
The city government presented the Strategic Plan Seoul Transport Vision 2030 in 2013. A
part of the Seoul Transport Vision 2030 appears to be the realization of an Intelligent Transport
System (ITS)where people are not an exclusive dependent on their cars. Another focus is the
networking of technologies, infrastructures, mobility services and mobility offers for maximum
transport efficiency. In addition to intelligent transport management, sustainable mobility
solutions should also be expanded (Seoul Metropolitan Government 2013). In addition, the green
transportation promotion zone is a policy measure from the Ministry of Land, Infrastructure and
Transport (MOLIT) to introduce an eco-friendly transportation.
The South Korean capital Seoul has a land area of 605 square kilometers. 14% of the area is
currently being used (2016) for roads and transport infrastructure. Seoul has approximately 5.5
million in-habitants (2016) and has a relatively high density of 17,018 inhabitants per square
kilometer (2016) (Center for Livable Cities and The Seoul Institute 2016).
Conclusion
Not everything that seems technologically feasible in principle is imperative or desirable for
the urban future. In Seoul and Singapore, the urban and transport concepts are developing with
considerable radicalism, which, if successful, can turn into trendsetters with considerable future
relevance on a global scale.
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AN APPROACH TO DESCRIBE BLOCK-BASED
SPATIAL CONFIGURATION
Abstract: Urban morphology consists of street/block, plot and building. In other words, the
entire form of a city could also be divided into two parts: the street pattern and the block
layout, both are the objects of urban planning and design. As a network form, the character of
the street pattern can be defined by grid pattern, density, connectivity, integration and depth,
while the form of the block layout is usually very difficult to be described clearly. In
morphologic studies the block layout could be seen as two patterns: the plot pattern and the
building pattern, the first one is described by numbers, sizes and various shapes and the latter
one depends on the building types and their arrangements. However, these descriptions
present the way of composition rather than the form characteristics of the block layout. Since
Roger Trancik put forward “figure-ground theory” for urban analysis and design, at this
point, urban space has been formally introduced as a “Form” which is concerned as an
important “Place” in urban design purposes. Therefore, this paper tries to combine both
urban morphologic theories and urban design theories to search for the proper way of the
urban spatial characteristics’ description and definition.
Following Kropf’s aspects of plot’s connotation: a composition of buildings and external
areas, we can find that the most space for the public is composed of the external areas.
Choosing the urban blocks set in Nanjing commercial center area of 22 plots, our research
focuses on the external areas to analyze the characteristics of the spatial form instead of
focusing on buildings. The spatial visibility, geometric property, sight distance and boundary
continuity are used to define the spatial characteristics of the urban place combining each
plot. Finally, this paper tries to develop a tool to categorize the areas of spaces, so that the
characteristics of the block layout could be understood through those types and their
compositions.
Keywords: Urban Space, Spatial Analysis, Visibility Statistics.

Introduction
Urban space is tightly connected to urban morphology. Urban spatial configurations are the
basis of urban planning and design. The description and classification of urban space have been
broadly and deeply studied and discussed by many researchers.
The research on the spatial form of the city can be traced back to Camillo Sitte, who studied
different types of city spaces through specific buildings, and proposed traffic organization
methods and street landscapes for modern cities (Sitte 1889). Similarly, other urban planning
researchers including Kevin Lynch (1960), Rob Krier (1979) and Alexander Christopher (1987)
regard buildings as the basic units of urban morphology in their discussion about the shaping of
spatial morphology in the city.
However, taking XinJieKou center district of Nanjing as an example (Fig.1), we can find that
it is very difficult to express the spatial characteristics depending on the form of architecture
because the forms of buildings are diverse and the organization rules of buildings are complicated.
Until now, this problem has not been solved. If the characteristics of the space cannot be
expressed clearly, the practice of urban planning in the future is problematic.

© Huimin Ji, Wei You, Wowo Ding, 2019
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Figure 1. The map of XinJieKou center district in Nanjing

From another perspective, people's perception of the city is mostly received in space. The
main purpose of urban planning and design is to create better public space. Therefore, describing
the form of spaces rather than buildings may be more meaningful. Since Roger Trancik put
forward “a figure-ground theory” for urban analysis and design, at this point, urban space has
been formally introduced as a “Form” which has been concerned as an important “Place” in
urban design purposes.
There are many methods to study the characteristics of space. As a network form, the
accessibility, proximity, integration and connectivity of urban space can be analyzed by means of
the “space syntax” methodology. A number of authors like Cooper (2000, 2003) employed fractal
analysis to characterize the complexity of urban and natural skylines and urban street networks.
In urban design Cooper (2000) and Robertson (1992; 1995) looked at fractal dimension in regard
to urban design qualities and urban character. Wowo Ding (2011) proposed a new kind of a
pattern: a street spatial related line to indicate street spatial characters based on the view shed
analysis in GIS. However, there is no conclusion on this issue.
Under the circumstances, many researchers try to use isovist methods, like the spatial
visibility, geometric property, sight distance, boundary continuity and a sky view factor to
evaluate spaces because people’s perception of moving within such fields could be connected to
these geometric properties (Batty, 2001). Isovists and isovist fields shed light on the meaning of
prevalent architectural notions about space. In the initial analysis of isovists, Benedikt (1979)
identified six geometric measures: the area; the perimeter; the occlusivity; the variance and the
skewness of the radials; and circularity. Batty (2001) suggested a feasible computational scheme
to measure isovist fields, and illustrate how to visualize their spatial and statistical properties by
using maps and frequency distributions.
However, the form of space is difficult to be described in the actual environment because in
many cases, pattern of streets and blocks becomes an interlocking form (Kropf, 2013). The urban
space is void and undefined. So none of these methods can be used directly. To make further
research on the description and classification of the spatial configuration, this article hopes to
define and partition the space first, then use a comprehensive method to describe the subspaces
and last restore them to the space. There are different ways to partition the space (Fig.2).
Different partition ways have different results. Therefore, it is necessary to discuss the
quantitative method to describe the subspaces and the partition method.
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Figure 2. Different ways to partition the space

Background
1. Definitions and approaches: isovists and the coordinate system
An isovist is the set of all points visible from a given vantage point in space and with respect
to an environment (Benedikt,1979). The set of these spaces forms a visual field whose extent
defines different isovist fields based on different geometric properties (Batty, 2001) such as an
area and a perimeter. Batty introduces some geometric measures based on a distance, area,
perimeter, compactness, and convexity.
The paper starts the research from setting viewpoints in space, which is in the centroid of the
space, and tries to find the relationship between isovist fields and the characteristics of the spatial
configuration of the block. To express the geometrical form of the isovist, there are two strategies
to set the coordinate system. One is to use the traditional way of architectural description, that is,
to express the real length of the facade. The other is to express the location of the points which
describe the boundary through its angle to the x axis, and the unit of the coordinate system is the
measure of an angle. The latter is closer to the human perception and accords with the
observation. Therefore, we choose the angle coordinate system to help analyze the spatial
characteristics (Fig.3).

(a)
(b)
Figure 3. (a) Starting from x axis, we scan the buildings by revolving 360 degrees counterclockwise around point o to get the length of the radial, which is called ri, i∈1,2,3,…,360. So
we can get 360 radials and their lengths. (b) It illustrates the corresponding angle coordinate
system. The i axis represents the scanning angle including 360 degrees and the r axis
represents the length of the radials.

2. Defining space: convex partitions
When we walk through buildings in the block，we can see changes of the perspective. We
usually have to move to another place to see buildings that are obstructed in the previous place. It
is impossible to describe the whole space of a block in one place. Peponis et al (1997) mention
that “It is always necessary to devise ways for sampling the set of points from which we will
draw the isovist …” (page 770). Therefore, finding methods for partitioning space into relevant
units is necessary.
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Space syntax (Hillier and Hanson, 1984) provides a method for partitioning a spatial system
into relatively independent but connected subspaces by defining a convex map as: “the least set
of widest spaces that covers the system”, which means that “Simply find the largest convex space
and draw it in, then the next largest, and so on until all the space is accounted for”.
However, it is difficult to define the widest space and the largest convex space. Peponis et al
(1997) demonstrate that there are many different ways to partition the space under the former
definition as illustrated in Figure 4(a). And they suggest that it is possible to generate more
convex spaces, which they call an s-partition in Figure 4(b). The advantage of this method is that
these subspaces are unique and informationally stable in order to carry out the standard relational
analysis. Therefore, we adopt this method to partition the block space.

Figure 4. Convex sets and partitions (Batty, 2004)

3. Spatial characteristics
This paper chooses two adjacent blocks set in Nanjing commercial center are that have
different characteristics. Block A is a mixed block with residential buildings in the center of the
block and commercial buildings around the block, while block B is a pure commercial block with
public buildings. There are 16 main spaces in block A and 8 spaces in block B, which are
numbered in Figure 5(a). Figure 5(b) illustrates the spaces in two blocks. Building borders of the
space are indicated by thick lines and the others are indicated by thin lines.

(a)
(b)
Figure 5. (a) Two blocks in Nanjing commercial center area. (b) The spaces in two blocks.

There is a variety of spaces with different characteristics in the blocks. We can conclude that
there are four characteristics of the form of the space, which are an area, an aspect ratio, an
openness and a circularity. For example, in Figure 6, the area of space B1 is big. The aspect ratio
of A14 is big. The openness of space A6 is big because there are many openings around the space.
The circularity of A2 is big. The calculation of these characteristics is expressed in the following
paragraph.
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Figure 6. Examples of spatial characteristics in the block.

Describing the spatial configuration
Benedikt (1979) identified six geometric measures from which isovist fields could be
established: the area of the isovist; the real-surface perimeter of the isovist; the occlusivity of the
isovist (or the length of the occluding radial boundary of the isovist); variance of the radials, the
skewness of the radials and the circularity of the isovist.
Similarly, this paper develops four measures to describe four features of space: area; standard
deviation; openness and circularity. They derive from people's direct perception of space and can
be calculated easily by computer programming for further research. These measures are tightly
connected to each other. For example, the area has a direct influence on the circularity. So we
need to combine all the factors together to evaluate and classify the space. Firstly, we need to
define these measures one by one to help understand the meaning of them for further analysis.
1. Area
The area measures how much space can be seen from the viewpoint. It is the basic
characteristic of the space (Figure 7). The way of calculation is shown as follows.
, i ∈1, 2,..., 360

Figure 7. Different areas

2. Standard deviation
The standard deviation measures the dispersion of the perimeter relative to the viewpoint.
From Figure 8, we can see that as the aspect ratio of the rectangle becomes larger and larger, the
curve in the right graph is becoming more and more discrete. Therefore, the standard deviation
can measure the aspect ratio of space, which is an important feature of space. The way of
calculation is shown below.σrepresents the standard deviation, andμrepresents the average length
of radials.
, i ∈1, 2,..., 360
The urban space is complex and there are many openings in the space. The space of the
openings has little effect on the general shape of the space, so the data of the openings need to be
excluded. The areas have an effect on the standard deviation. That is, when the aspect ratio is the
same, the bigger the area is, the bigger Zhou Changyue is
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Figure 8. The area is the same, the shape is different

3. Openness
When we walk through the city, we can hardly find completely occluding space. There are
many openings in the city, so that we can get more sunshine, ventilation and a field of vision.
This characteristic of space is described as the openness, which is related to the amount and angle
of the openings (figure 9).

(b)
Figure 9. Different openness. (a) The angle of the opening is same and the amount of the opening is
different; (b) The amount of the opening is same and the angle of the opening is different.

Scan the surroundings around the viewpoint and mark a point in the boundary every 1°. Then
we will get 360 points and the length of the radials (ri). As it is illustrated in Figure 10, the
opening in space is related to the change of the length of the radials, which is called
.
When
suddenly becomes very large, there tend to be an opening in the space.
According to the experiment on the space of blocks in Nanjing, we define that when
is
10 m, the point is a breaking point, which is marked as a red point in Figure 10. The steps to find
the openings are as follows.
First, list all the breaking points around the viewpoint; the number of them is called N. Then
calculate the average length of radials between every two continuous breaking points, which is
called An, n+1, n∈1, 2, …, N. The part between every two continuous breaking points is an
interval and can be called∣n, n+1∣. From Figure 10 and Figure 11, we can find that some intervals
are openings and they have a direct relationship with the change of the average length of every
interval radials. To simplify the description, we use the expression of the computer language,
which is as follows.
If An, n+1 > An-1, n
If∣n-1, n∣is an opening
Then∣n, n+1∣is the same opening
Else
∣n, n+1∣is the building
Through the analysis and calculation above, we can get the number of openings (No) and the
sum of angles of the openings (Ao). When the Ao is same, the bigger the No is, the bigger the
openness is. Similarly, when the No is same, the bigger the Ao is, the bigger the openness is.
Therefore, we define the openness as follows.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

516

URBAN FORM AND TECHNOLOGY

(a)

(b)

(c)

(d)

Figure 10. Different openings marked in red

(a)

(b)

(c)

(d)

Figure 11. The corresponding curves in the angle coordinate system
and the intervals of openings marked in red

4. Circularity
Davis and Benedikt (1979) define a measure of compactness called circularity as the ratio of
the square of the perimeter to the area. Among the geometry with the same area, the circle has the
shortest perimeter, followed by the square. With the same area, as the shape becomes more and
more irregular, the perimeter becomes bigger and bigger (Figure 12). There are few regular
shapes in the city. Therefore, the ratio of the perimeter to the area can describe the convexity (or
circularity) of the space. The bigger the circularity is, the bigger the convexity is. The formula is
as follows:

The area influences the circularity. The larger the area is, the smaller the circularity is. So, it
is better to compare the convexity in the same area. Also, considering the openings in urban
space, whose distance has little effect on space, only the radials of the building boundary are
calculated.
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Figure 12. The area is same but the shape is different.
The circularity of each shape is 0.82, 0.67 and 0.59

Experimentation in Xinjiekou
1. Data collection
First, according to the partitioning method mentioned above, the spaces in two blocks are
divided into a lot of subspaces. Then we set viewpoints in the centroid of every subspace and we
can find that there are 323 points in block A and 83 points in block B (Fig.13). Every point has
corresponding data that reflects the feature of the space around the viewpoint and it is the basis of
the following analysis. There is so much data that we must use computer software to help
calculate and analyze.
Our data processing pipeline is as follows: we use grasshopper to collect data and export it to
.txt files, and then we use data analysis tools in Python programming language, such as pandas
and numpy, to do the calculation. After inputting these data into the computer and computer
calculation, we get four measures of every subspace. But there are so many subspaces that we
cannot make a classification readily. To simplify the process and get more correct result, it is
necessary to merge some subspace into one space according to the actual condition. In the city,
adjacent spaces seem to have similar characteristics. So we integrate adjacent subspaces manually
that are numbered in Figure 5(a).

Figure 13. Subspaces and viewpoints in the blocks
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2. Data analysis
There are four measures to describe the spatial configuration: area; standard deviation;
openness and circularity. We calculate the measures of spatial characteristics of two blocks in
Nanjing commercial center area and use these data for comparison and analysis (Table 1 and
Table 2).
Table 1
Basic statistics of spaces in two blocks

Table 2
Average statistics of spaces in two blocks

Based on the average statistics, we could describe the general spatial characteristics.
The average area of block B is bigger than block A. It means that the public space in
block B is relatively bigger. Besides, the difference in area in block A is more obvious
than the difference in area in block B. It means the area of space is more evenly
distributed. Because there are many small spaces in block A which is near the residential
buildings and there are some big spaces next to the street.
The average openness of block A is much bigger than that of block B. Mainly because
there are many small residential buildings in block A, which tend to create more openings
in the space. While the buildings in block B are relatively bigger and the number of
buildings is smaller.
Some measures are related to the area. When the shape of the space is the same, the
openness and circularity increases with the increase of the area. Therefore, when the area
is the same, the comparison is meaningful. For example, the area of space A6 and space
A4 are similar. The openness of space A6 is 0.46, while that of space B4 is 0.17. It shows
that space A6 is much more open than space B4, which indicates that there is more
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ventilation in space A6 when other conditions are the same. Besides, the circularity of
space A6 is 0.06 and that of space B4 is 0.08. It means that the convexity of two spaces is
similar. We can also see that the standard deviation of space A6 is 20.22 and that of space
B4 is 17.22. It seems that the aspect ratio of space A6 is a little bit bigger. But there are so
many cracks in space A6. As a result, it is almost meaningless to discuss this.
The area, standard deviation and circularity of the space have little influence on the
openness, since the openness is only affected by the angle and number of the openings.
For instance, we can make a comparison between space A6 and space B2. The area of
space A6 is 9858 square meters, which is much smaller than the area of space B2 (16170
square meters). The standard deviation and circularity of the space are similar. The
openness of space A6 is 0.46, while the openness of space B6 is 0.36. Although with
smaller space, space A6 even has greater openness because there are many openings
around space A6. In comparison, the surrounding buildings of space B2 are closed, which
lead to relatively smaller openness.
We can also map the statistics with different colors to help understand the values clearly
(Fig.14). In block A, large public spaces are mainly located in the east. The spaces in the middle
are closed, and the spaces in the north and east are open. In block B, large public spaces are
mainly located in the north. The spaces in the middle are closed, and the spaces in the north and
south are open. Besides, the area has a great effect on the standard deviation and circularity. The
larger the area is, the larger the standard deviation is and the smaller the circularity is. Therefore,
it is much better to compare the standard deviation and circularity of the spaces with the same
area.
Good urban public space is usually larger, more open, has smaller aspect ratio and smaller
circularity. So we superimpose the colors to help look for better public space(Fig.15). We can
find that the spaces in the middle and in the west in block A are well-distributed and the spaces in
the east are better. In block B, the spaces in the north, in the middle and in the south are better.

(a) The darker the color is, the larger the area is.

(b) The darker the color is, the smaller the standard deviation is.

(c) The darker the color is, the larger the openness is. (d) The darker the color is, the smaller the circularity is.
Figure 14. Mapping four measures of spatial characteristics of the blocks
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Figure 15. Superimposing all the colors

Conclusion
Whether for a formal analysis or for design making in urban design and planning, it is very
important to study space and find the method to quantify its characteristics it in urban
morphological research. The purpose of this paper is to explore the method of quantizing the
spatial features. The steps are as follows:
Choose a block and partition the space inside the block into a series of convex spaces.
Set viewpoints in the centroid of these subspaces and get statistics of isovists of these
points.
Analyze the data and calculate the area, standard deviation, openness and circularity of
these spaces.
Merge the subspaces into several different spaces.
Describe the characteristics of the spaces by calculating the average area, openness and
circularity and the minimum of the standard deviation.
Based on the comparison of the four measures for different spaces in the block, we can
evaluate the space of a complex block.
Our experiments have shown that urban space of a block can be simulated by group data of
viewpoints set in the block. It can help us understand urban space better in the following ways.
First, based on the analysis of the curves’ pattern in the angle coordinate system, we find this
pattern reflects the urban spatial characteristics effectively. The study shows that it is not only
meaningful, but also of great potential to do research on this pattern.
Second, we conclude four measures based on the observation inside the block: area; standard
deviation; openness and circularity to describe the entire characteristics of the space in the block.
The advantages of this method are that it not only describes the spatial characteristics of the space
but also shows the physical position of the spatial variation, which is helpful for urban design
research.
Third, the data of isovists are collected and processed by the computer software which is
helpful to analyze and study complicated space in a city.
As this research is still in its initial stage, there are some problems that need to be solved and
there is much work to be done. Two of the measures, standard deviation and circularity, are not
scale invariant and they interact with each other sometimes. Besides, as we only choose two
blocks in Nanjing commercial center area, more experiments are needed to verify this method.
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THE ROLE OF THE PUBLIC TRANSPORT SYSTEM
CONFIGURATION IN THE COMPACT URBAN FORM
OF THE SOCIALIST CITY IN THE 1960s
Abstract. In the 1960s the scientific progress in traffic engineering and transport development
brought new possibilities, methods and demands forchanges in the urban form and structure.
A socialist city was oriented towards the implementation of a double objective: a city for both
automobile use and for public transport. The urban structure was planned to provide the
conditions for car use, while the unlimited growth of this reticular structure was expected to
be controlled or ordered by the closed configurations of the public transport network. These
ideas were similar in Eastern Europe, the USSR, and Great Britain. The objective of the
article then is to understand the causes of applying different configurations of public transport
networks and, the effects they had on the urban form. This will be approached with an
analysis of urban planning methods and public transport in the cities of the Eastern Bloc.
Compact urban form was strongly related to thecoherence of the city structure and its
flexibility for possible future development. The basic criteria for planning werethe equal
distribution of passenger flows, continuity of the trip and frequency of transport which
changed their spatial interpretations during the period.
Keywords: Public transport, urban form, socialist city, USSR, Eastern Europe.

"During the 1960s and beyond, urban planning and, above
all, the so-called urban economy made an enormous
disciplinary effort to see how the form of transport networks
expressed in terms of accessibility or coverage indicators
affected the location of activities by means of the usefulness
that gave them a certain territorial position."
Manuel Herce, 2009

Introduction
These words allow us to understand that the 1960s was the period of time when
interrelationships between traffic engineering, transport and urban planning began. It was the
period when fast, motorized and suburban transport entered into competition with each other, and
they needed both coordination among themselves and a change in urban structure. This issue was
the problem faced by the Eastern Bloc planners along with the problem of the rationalization of
their planning decisions. On the one hand, providing people with public transportation was a
basic need to ensure the social and economic development of the country. While on the other
hand, the development of the transport infrastructure was also related to motorized transport for
the future developmentand the creation of a society which had an image of both progressivity and
modernity. The complexity and novelty of the problem led to a variety of solutions that were
aimed at finding a balance between the compactness of urban forms and economic issues.
The main ideas of the Eastern Bloc planners were based on the work of the British engineers
who similarly searched for solutions in traffic planning which were oriented towards urban
compactness. One of them was Alker Tripp (1947) who, during thepost-war period, proposed
several solutions in urban design to separate the flows of road and pedestrian transport
(Khairullina, 2018). The other author was Colin Buchanan (1963) with his concern for the quality
of the urban environment and growing road traffic. He proposed paying attention to land use and
© Khairullina E., Santos Ganges L., 2019
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the location of activities that generated traffic in transport infrastructure. However, during the
period both ideas eventually were reinterpreted in accordance with socialist politics.
Socialist five-year plans in the 1960s were designed to bring order to the many public
projects that had to be carried out, an order that also required coordination between
administrations. In the post-war period, the urgency of needs gave clear priority to sectoral
projects and plans. The development of the country was linked to large production projects and
the provision of housing, so that "separated planning" predominated and centralized planning did
not ensure the integration of vertical policies. In the 1960s, there was time for another way of
planning, due to political changes, academic and technical progress, and because urgency was no
longer the justification for everything. Transport was a very powerful instrument for improving
the economic conditions of the socialist system, but it had to be interrelated not only with the
centres of production and consumption in the territories, but also with the functionality of the
urban space. This was an important issue which needed urgent improvement.
The socialist economy's ideology of division of labour and the ambiguous concept of a
socialist city in terms of the coherence of urban growth meant that an entity had to be planned in
the form of an integrated system, where the city and transport planning had to converge. Interurban and urban transport should complement each other and the specialization of the functions
of the transport modes and the coordination of their operation should de materialized.
Contemporary studies lack afocus related to the influence of the geometric factor of transport
networks on urban planning decisions. Meanwhile, there are a variety of works that have different
approaches with regards to the issue of transport such as the planning of fast tramways
(Seidenglanz, Kvizda, Nigrin, Tomes, Dujka, 2015), car-oriented urban planning (Beyer, 2011,
Siegelbaum, 2009), interrelations and policies in urban transport and traffic (Schmucki, 2001,
Kulakov, Trofimenko, 2016), etc.
Therefore, the aim of the article is to understand the context of the changes in the integration
between urban and transport planning through the study of the proposals in the configuration of
the urban transport network. This allows us to understand why the need for integrated plans
appeared, and how integration and rationalization affected the urban form. The article focuses on
the USSR, Eastern European countries, as well as England, which shared several similarities in
the development of urban and transport planning ideas.
It will be concluded that during the 1960s there was a major shift in the integration of
transport and urban planning that was related to political change and a more intensive
rationalization of economic resources. This influenced the shift from utopian proposals to ones
that were more differentiated and integrated in relation to the existing situation; which was the
basis for the development of the urban form of the socialist city in the 1970s-1980s.
Curved enclosed network configurationsin public transport
The paradigm shift in urban planning in N. Khrushev's time in 1954 did not occur instantly
because time was needed to adapt to the new principles, to carry out the first experimental
projects and to evaluate the results. After these first projects and plans, the urban planning
congress was organized in Moscow in 1960, where both the new directions of urban development
and urgent problems were announced. Among the problems highlighted there were those of
traffic rationalization and the role of urban transport in the development of the society. In East
Germany, the book "Traffic in the modern city" by Wolfgang Weisel was published with the
influence of this congress in 1962. The author raised the integration problem between transport
and city planningwhich could be resolved with greater coordination between different specialists.
The other problem was related to traffic rationalization with regards to the functional division of
different urban transport modes. Similar ideas appeared in different publications in the USSR, for
example, in "The organization of traffic on streets and highways", A. Polyakov, 1965.
Although the primarymode of public transport had not yet been defined, various questions
were raised such as if it should be a surface or underground means of transport, and howit would
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berelatedspatially to urban planning. Different studies were carried out on the geometric
characteristics and economic profitability of a public transport network. In this first stage, the
integration between transport and urban planning was understood as the search for the
appropriate network configurations and location decisions for a balanced distribution of traffic.
The decisions on the configuration of the rapid transport network had several objectives, such as
providing compactness, limiting city growthor ordering urban space.
Among the proposals we can highlight the studies by OrestKudryavtsev in the book "The
problems of the Soviet urban planning", in 1963. According to Kudryavtsev, the main objective
of the research on the configurations of the rapid public transport network was to provide the
minimum distance for people to travel through the creation of different location variants of both
departure and arrival points (1963, p. 38-39). Theimportance of the balanced distribution of
passenger flows, the limitation of modal interchanges, and waiting time, resulted in attention
paidto geometric forms or shapes of networks. The forms, such as eight, nine, circular, line, loop,
and their variations, were named as enclosed curvilinear systems.
The word "system" was then applied for the first time in studies as a result of the aspiration
to turn the discipline of urbanism into a science, following Ludwig von Bertalanffy and Karl
Popper’s proposals. Systems theory was oriented towards establishing the applicable principles
for many disciplines. The inherent complexity of its implementation sometimes required
considering this scientific approachbased onopen and dynamic systems. In the case of
Kudryavtsev's proposal the enclosed systems were not the systems because they were not a part
of something, nor did they consist of the elements, and rather they were the transport schemes
with the land uses associated with the geometric qualities of the configuration.
The curvilinear network configuration probably appeared as a result of disadvantages in
flexibility of regular network configurations such as radial, radio concentric, rectangular.
Although not sufficiently studied and applied in urban practice, this type of network may have
arisen from the possibility of connecting existing land uses, adapting to the site topography and
minimizing the non-rectitudecoefficient.
At the same time understanding the difficulty of applying these configurations, Kudryavtsev
proposed several examples of their application in the existing city, where the ends of the streets
were rounded to create the looped configuration(Fig.1)or were adapted to the rectangular
configuration of motorized transport (Fig. 2).

Figure 1. The transformation schemes of
rectangular, radial systems in enclosed
curvilinear systems. Kudryavtsev, 1963. The
possibility of converting existing cities into a
compact urban model

Figure 2. The overlay scheme “eight” form
network configuration into the existing rectangular system. Kudryavtsev, 1963. Adaptation of
the public rapid transit network to the motorized
transport network to limitchanges in urban
structure
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However, as these ideas were difficult to apply to existing cities, they were mainly applied in
the planning of new cities. Among the applications of those ideas in the USSR, the new city of
Tselinograd (for 350,000 inhabitants) planned in 1963 by the Central Research and Project
Institute of Urban Planningwith the participation of Kudryavtsev can be highlighted. The idea
was to apply a closed configuration of the express bus network that was connected to the city
centre in the middle of the route. This created the possibility of organising an "eight" form public
transport route. The express bus route located on the reserved platform was combined with the
motorised transport network (Fig. 3).
Another example can be found in England, a small city of Runcorn planned for 202,000
inhabitants in 1965, with the intention to limit the use of private transport. The Runcorn project
was one of the first new cities in England to achieve the planned balance between private and
public transport by dividing the flows of both with a 50/50 ratiowith the application of express
bus network independent from motorized transport (Runcorn New Town, 1967, p.70). It can be
also highlighted by variations in enclosed configurations and functional specialisation of different
express bus itineraries.
In Eastern European countries, ideas about enclosed configurations of the public rapid transit
network were not so developed in the new cities because of their small size. However, we can
noticethe similar tendency to create a closed configuration in urban extensions, such as, for
example, in East Germany, in Halle and its new part Halle West, planned in 1961. The main idea
in this project was balanced redistribution of traffic between the two parts of the city creating a
compact urban model through the annular configuration of an urban transport network (Fig.4).

Figure 3. The model for the new city in the USSR.The SourceCentral Research and
Project Institute of Urban Planning. 1964. One of the interpretations of circular and
eight form configurations in the new city. The planning of the public transport
network in relation to the motorised transport network

Kudryavtsev's proposals received continuity in the book "Principles of the Soviet Urban
Planning" in 1966, written by the Central Institute of Urban Planning. The qualities of enclosed
configurations with the possibility of two-way service (mainly from the industrial zone) were
underlined, as well as the balanced distribution of traffic for cities with the size over 100,000
people (1966, p. 366). At the same time, in the case of urban development in enclosed
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configurations, the possibility of extending transport lines was considered. Thus, we see that the
importance of fluid urban traffic organization led to transport network solutions with enclosed
configurations that received extensive application in both the East and West Blocs during the
1960s.

Figure 4. The traffic study for the city of Halle, 1961. Source: GebietsplanungBezirke Halle, 1961,
Bundesarchiv, DH 2/21466. Prolonging semi-circular street into annular configuration

Motorized transport and the advantages of the rectangular grid network
Together with the concern for traffic rationalization in rapid public transport, the
configurations of the motorized transport network were developed. Economic geometric
parameter studies were carried out to find the balance between network density, the number of
intersections and, accessibility. Apart from the operation of buses and trolleybuses, private
transport played a significant role in the socialist regime and all the necessary infrastructure was
planned for future use. This possibly could be explained by several reasons:
The large and complex road infrastructures created the imaginary part of the communist
party as a symbol of progressivity and modernity. The competition with the Western Bloc
for dominance in the world required the representation of technological advances and
their spatial implementation in large and complex road infrastructure constructions.
Another reason could be the importance of traffic planners in urban planning. Traffic
planners were treated as people who could address the complexity of traffic planning with
mathematical calculations and models. They therefore had a decisive voice in urban
planning. The planning logic based on engineering arguments such as a concern to plan
maximum road infrastructure capacity with apossibility of future expansion became the
main principle of the planning of the motorized transport infrastructure in that period.
On the other hand, it may also be the Socialist regime's concern for circulation and
accessibility to ensure the efficiency of cities and the economy in general. In the post-war
period most cities did not have a classified and functionally specialized street structure,
therefore, the construction of roads and rationalization of the existing street structure
became the main problem for the Eastern Bloc. Slow access and loss of time meant loss of
economic benefit.
The motorized transport rectangulargrid configuration was considered important for the
quality of the growing flexibility independent of the urban structure with the segregation of the
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flows in the transverse and longitudinal road directions. The longitudinal roads were planned to
connect the centralities, while the transversal ones received the traffic load between the
residences and industries. This preference for the linear form and rectangulargrid configuration
was especially maintained in new cities, e.g. in the planning of cities such as Toliatti (Fig. 5),
Novolipetsk, Nizhnekamsk, etc.
Similar ideas also appeared in the studies of transmission rectangular grid configurations in
England. Rectangular configurations in a linear form received attention as the most appropriate
solutions for both car and public transport use (Fig. 6). Primarily for giving possibility to
uniformity of urban development (Favaz, Newell, 1975) In short, priority was given to the
operation of motorized transport and the possibilities of the meshed network to provide multiple
means of access. This was not comfortable for rapid public transport, which needed a different
spatial organization logic.
Thus, we see that in the 1960s, transport planners made a significant effort to determine
alternative configurations of transport networks to traditional radioconcentric models. Both linear
and enclosed curvilinear configurations were considered capable of providing stable and balanced
spatialrelationships in terms of activity and traffic distribution. As a result, cities with
radioconcentric plans had a tendency to expand in a linear form. Examples include cities such as
Ivanovo in the USSR, Kosice in Czechoslovakia, Erfurt in East Germany. On the other hand, in
larger cities, the urban form approached the circle form, levelling existing radial lines with the
new directions of urban development to provide a compact form.

Figure 5. Toliatti's plan, 1967. Diagram of the main
and secondary streets. Source: The city of Toliatti,
The general plan for the new part of the city, the
first phase of construction. 1968-1971.

Figure 6. Studies in transportation and land
use structures in England,1967, Source:
Jamieson.G.B., Mackay W., Latchford J.C.R.
Urban studies. Vol. 4. № 3

In general, in these works we see that the itineraries of the different modes of transport were
not planned, but rather the transport was adapted to the infrastructure already planned and built in
the cities. The location of suburban transport lines and their stops were also not integrated with
urban transport. The problem then was the disintegrated planning between the different transport
services, leading to economically unsatisfactory results in urban planning. In 1966, the political
change in the USSR led to a series of decisions that marked the beginning of a new stage in the
integration between transport, traffic and the city.
Political change and new ideas for the integration-rationalization of urban transport
The political change with L. Brezhnev in 1966 brought about significant changes in urban
planning in both the USSR and Eastern European countries. The new policy implied a more
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complex and strong rationalization consolidated through multiple conferences. In the urban
planning sector, the problem was compounded by a lack of complex and coordinated planning of
all modes of urban transport. The idea of rationalization was related to the need for coordinating
passengers’ volume, the form of the network and the distribution of routes (Niewand, 1969, p.
72). The concepts of integration and rationalization in the transport system meant the same thing,
although they did not always have the same results.
The first work on this issue was carried out between 1964 and 1967. In East Germany, as a
result, a book was published in the form of the general guidelines "The development of transport
in East Germany between the 6th and 7th SED days" drawn up by the special research group on
transport, the Ministry of Transport, county and city councils’ offices, etc. In the USSR, the ideas
of transport rationalization were announced in the collective work "Methodological in public
transport and street network planning", in 1968, and in connection with the improvement of
research into transport rationalization, institutes of socialist economic management in transport
were set up. The other issue was to choose the main mode of urban transport, which, if previously
related to monorail, metro, etc., in the mid-1960s was decided in favor of what was then called
“fast tram”. The pre-existence of the infrastructure for this type of transport in the cities, and the
technological ease of its introduction were important criteria for socialist rationalization. First, a
rationalization of the tramway network was needed through the elimination of branching of lines,
and the rectification of transport routes based on axis principle (BürofürStadtverkehr des Rates
der Stadt Dresden, 1969). On the other hand, rationalization meant managementin the location of
transport networks, identifying where the use of rapid tram transport should be intensified, and
where it should be eliminated and replaced by public motorized transport.
All these changes needed to reconsider previous ideas in transport network configurations
and create a more rational vision. In this connection, the article by V. Sheshtokas "The
perspective definition of the urban transport network parameter" in 1968, the USSR Architecture,
was important. The author’smain idea was that passengers’ journeys should define the
configuration of the urban transport network that depended on the location of activities, and not
just on the balanced distribution of traffic and network configuration. The criteria of the demand
(actual and potential) were thus balanced with the criteria of an urban strategy and equally
distributed transport network.
The enclosed configurations were recognized as simple in their interpretations, and they also
led to the increase in the length of the transport infrastructure and the separate displacements with
distinct reasons (1968, p. 47). Attention should then have been paid to the influence of urban
structure on the volume and load of urban traffic. Therefore, the ideas of regular public transport
network configurations such as grid and radial were returned. The traffic load balance tried to be
reached through variations in type and displacement of land uses related to accessibility of the
transport network, characteristics of transport modes, population density, etc.
From these schemes we can observe the intention to redistribute activities, and their location
in a balanced way along the network of rapid public transport (such as the redistribution of
productive spaces). As an example, the Kaunas plan was studied, where through comparison the
priority was given back to the radial configurations, and not to concentric or enclosed ones. These
intentions were explained by the motivation to rationalize resources and notbuild infrastructure
where it would not be profitable. It is probable that a strong aspiration to such rationalization
gave way to the understanding that transport and traffic requirements should be related closely to
urban structure. With this notion, in 1971 a new stage in the interrelationships between transport
planning and the city began. This was based not only on integration through coordination among
organizations, services, practices and ministries, but also on extensive theoretical studies between
different institutions and countries. For an approach related to both thereality and predicted
changes, the work of central transport research institutes and transport economics institutes
needed to be initiated, as well as include different disciplines such as urban planning, transport
technology, sociology, economics, etc.
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Figure 7. V. Sheshtokas' proposal for the city model and for the city of Kaunas, Source: the USSR
Architecture, 1968, p. 46-47. The return to regular transport network configurations and attempts
to control network load through land-use change

Conclusions
Following this study, we can observe a major change in urban transport network
configurations in the 1960s. At the beginning of the period, the configuration of the transport
network was planned on large-scale projects aimed at creating a new model of the socialist city.
The indeterminacy in technological development of rapid public transport resulted in the
importance in motorized transport infrastructure planning. The development of both systems is
explained by the fact that the hierarchization of space required the hierarchization of urban
transport, rapid public transport with the function of carrying mass passenger flows with enclosed
network configurations for compactness of the urban plan. While motorized transport was used
for secondary flows with a rectangular grid configuration to distribute the flows and provide a
proportionate urban extension.
These ideas were developed both in the Eastern Bloc cities and in some cities in England,
which allow us to understand that the balanced distribution of traffic was a common concern
based on the geometric qualities of the transport network. However, the policy of rationalization
made it possible to broaden this vision with the qualities of the urban environment, the
characteristics of different modes of transport and the coordination between different departments
in the Eastern Bloc countries.
In the new solutions we see the rejection of great transformations, and the intention of
reaching the principles of the socialist city as compactness, coherence, integrity of space with
solutions different from those announced at the beginning of the 1960s. If in the first stage we see
that urban compactness was understood as a physical and formal representation of urban space,
then under the rationalization paradigm urban compactness acquired the qualities of
differentiation and redistribution of land uses. This intention to save resources and receive the
maximum possible benefit through coordination and management of the sectoral disciplines
urban planning, transport and traffic, gave the first impetus for integration between them.
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A STUDY ON DESIGNING RELATIONSHIP BETWEEN
TOPOGRAPHIC STRATEGY AND SPACE
OF CONGREGATE HOUSING IN SLOPING FIELDS
Abstract: The article studies the relationship between a topographic strategy and space
design of congregate housing in sloping fields based on the analysis of original site and the
residential space. Through a diachronic study, the topographic strategy of congregate housing
in sloping fields can be classified as several types, and this classification can be proved by a
plenty of cases, while the author’s aim is to explore the relationship between the tactic of site
and the organization of space which reveal the topographic and social forces behind it, rather
than study one-way object. After a digital analysis of a plenty of typical cases around the
world, the author has revealed three key factors of a sloping site which have great influence
on congregate housing organization and how it can be utilized in urban planning. The
objectivity factors are a slope, section form and orientation, which have decisive impact on
space organization and the structure of congregate housing in the city. This paper reveals the
typological relationship of one of those element ‘slope’ in details. It intends to inspire future
architectural practice in sloping fields, and also to make a supplement to the current study of
urban residential area planning.
Keywords: topography strategy, congregated housing, sloping fields, space organization,
residential area planning.

Introduction
Sloping fields are gradually being explored with the trend of urban expansion; topography is
one of the most decisive factors in many excellent cases. After exploring a plenty of projects in
sloping fields, it was found that the major type of those buildings are residential ones. Due to the
special scale and functional attribute of residential units, they have great advantages to fit the
complexity of topography, while independent houses are not included in cases. It is because the
volume and form of them are more flexible, and the relationship between that space and
topography are hard to define. This thesis intends to reveal the relationship between a
topographic strategy and space organization; therefore the residential buildings consisting of units,
like congregated housing and villa group, etc. are selected as the main objects.
From the thesis of morphology, the construction surface between the ground and a building
is ‘form’, and the complicated organization between them is the ‘structure’. In regard to practical
construction, the definition of ‘Topographic strategy’ is how to create flat land on slope for
construction, since the daily life usually happens on the flat ground. Some fundamental
information on construction in sloping field has been extracted by diachronic studying of the
former research; the topographic strategy of congregate housing in sloping fields can be classified
as three types: Underground, On the surface, Overhead. These methods are respectively
subdivided into ten categories (Fig.1).
Space organization in sloping field housing is different from those on flat land; most of them
are greatly influenced by the terrain. However, from the perspective of typology, the book
<Mountain Dwelling> concludes three basic prototypes: a Point, a Line, a Surface, and it
subdivides them into more specific ones by experience in mountain building construction. The
Point layouts contains ‘Centric’, ‘Directional’, ‘Non-Directional’, ‘Enclosing’ and ‘Row’, the
Line layouts contain ‘Curved’ and ‘Straight’, which have been changed into ‘Opening’ and
© Wang Zitong, 2019
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‘Enclosing’. It is because the organization is utilized to describe the relationship of the space
rather than the shape. Finally, the Surface layouts are composed by a line, a block, a surface and
Z shape roads. The diagrams of them are drawn and complemented by the author. (Fig.2).

Figure 1. Types of the topographic strategy.
Source: LU Jiwei, WANG Haisong. (2005), Mountain building design, 83

Figure 2. Layouts of residential buildings in the mountain.
Source: Drawn by the author

Strategy
This study is aimed at finding the relationship between a topographic strategy and space
organization in congregated housing design. A slope is one of the most significant elements of a
mountain. Therefore, the built-up projects have been classified by their original slope of sites.
Analyzing and comparing the data by a topographic strategy and space organization, the
relationship between them in different ranges of slopes would be found.
The study is based on the following strategies:
1. Founding the data on their original topography, such as a contour line and section
drawings, it would help to reveal the rebuilt raw form of the sloping land. Then we compare
them to the built-up situation, so the topographic strategies could be found. It turns out that some
of the projects have not used a single topographic method. In those cases, the author needs to
calculate the rate of different methods in the construction land and reveal the reasons behind.
2. Calculating the volume of the earth in the construction process of one project to explore
the economic reason or comprehensive consideration of using this or that method. It could be
helpful in studying the design and construction regularity in sloping field.
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3. Classifying the slope of a mountain into five ranges by geographic guidance: Gentle slope
land (3%~10%), Medium slope land (11%~25%), Steep slope land (26%~50%) , Sharp steep
land (51%~100%) and a Cliff (>100%). Then, cases in belonging to same sloping ranges would
be analyzed together, exploring how a slope influences selecting topographic methods and
organization of residential space.
Conclusion
Thus, based on our analysis of the congregated housing in different slope ranges, as well as
the analysis of the relationship between topographic strategy and space organization the
conclusion includes two parts below:
The influence of a topographic strategy by a slope: First, the strategy of ‘Overhead’ is the
most flexible one fitting to almost every range of slopes, because it has fewer contact area with
the ground. However, the number of built-up cases with the use of the overhead method is far
fewer than the other; the reason may be technical and economic considerations. Since the
concrete structures are widely used in modern buildings, the embedded depth of a foundation
would naturally being taken into consideration in design. The height of pilotis will not be
calculated in the embedded depth, in this cases, the foundation column will be much stronger and
bigger than the others.
Second, in case of gentle slope land (3%~10%), most cases use the strategy of ‘Stepped
Plinth’. In medium slope land (11%~25%), the majority of cases use strategy of ‘Staggered
floor’, ‘Dropped Floor’ or both of them. The reason can be seen from the formula ‘Height/
length= slope’. As well as the slope rising, the height of plinth is rising. When it comes close to
the height of half of a storey or even higher, the plinth volume could be used as interior space, so
that the strategy of grounding changes to Staggered floor and Dropped Floor naturally. Moreover,
cases in steep slope land (26%~50%) usually take the ‘Dropped unit’ method, residential units
raise stepped. (Table 1, Table 2, Table 3.)
Finally, the strategy of ‘retreated floor’ is widely used in sharp steep land (51%~100%) and
the cliff (>100%). When a slope rises beyond 50%, the residential units probably do not use
other methods standing side by side. Because every household needs natural lights and winds,
they must be tall, or they will be blocked by the building in front of them. (Table 4, Table 5.)
The influence of space organization by a slope
Generally, congregated houses in gentle slope land (3%~10%) show 3 types of space
organization, while the topographic strategies have fewer choices. The first one is a ‘line’ layout,
the terrace house stands side by side, being connected straightly by outdoor roads. They usually
face to the light and have good physical condition. The second one is a ‘directional point’ layout,
the residential units are built separately due to the light requirements. The roads are generated in
the gap of houses. In most cases, the roads are relatively flexible in gentle slope land, which can
reach almost every residential unit.
As soon as a slope rises, the cases show more utilization of ‘Staggered floor’ and ‘Dropped
Floor’. It creates a different level in a building, which brings more entrance and platform to
connect it with the outdoor space. In some projects, the level is different inside in the circulation
design, such as corridor or straight staircase. For the functional concerns, the units behind could
use the former one’s roof as their platform.
When a slope is beyond 50%, the congregate housing in sharp steep land always uses the
method of ‘a retreated floor’. In this case, the straight staircase will not be fitting the slope, as it
will waste the interior space. Therefore, the vertical staircase and an elevator are necessary. They
give more freedom in the height of a building and numbers of storeys. The upper floors set back
to the mountain side and create a balcony. Some of cases even leave a gap between a mountain
and a building for their physical condition.
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Table 1
Analysis of the cases in gentle slope land. Source: Drawn by the author

Dealing with slope in multi-direction
In conclusion, the range of a slope is not absolute. It is an idealistic and one-way thing based
on the formula ‘Height / length = slope’. The built-up projects in most cases deal with the slope
in the direction which is vertical to a contour line, resulting in the highest slope. On the other
hand, a multi-direction solving of slope needs to be emphasized. The different levels could be
treated in more direction, at the same time, the traffic may be generated (Fig.3).

Figure 3. Diagram of solving slope in indirection or multidirectional. Source: Drawn by the author
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Table 2
Analysis of the cases in medium slope land. Source: Drawn by the author

Table 3
Analysis of the cases in steep slope land. Source: Drawn by the author
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Table 4
Analysis of the cases in sharp slope land. Source: Drawn by the author

Table 5
Analysis of the cases in the cliff. Source: Drawn by the author
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THE ECONOMY INTERPRETATIONS
OF MORPHOLOGICAL TRANSFORMATION
OF WORK-UNIT NEIGHBORHOOD IN CHINA:
A CASE STUDY OF KUNMING (1960–2010)
Abstract: The work-unit residence is a residential mode formed under the special Chinese
"work-unit system" during the period of the planned economy. Since the 1960s, a large number
of residential areas have been built to solve the problem of accommodation. Selecting Kunming
iron and steel plant in the six time nodes of 1960, 1970, 1980, 1990, 2000, 2010 and the six
neighborhoods as the research sample, the author adopts qualitative and quantitative methods to
have a comparative study of the six neighborhoods in terms of residential morphology like the
plots and street system, block plan, building density, plot ratio, building scale during the six time
nodes. The following conclusions can be drawn: the residential morphology only enjoyed minor
changes in the first four time nodes, while that has changed gradually ever since 2000 and
greatly ever since 2010. According to the concept of a morphological period from the Conzen
School, the changes of physical space are closely related to politics, economy and culture.
Therefore, the economy should play an important role in the transformation of the work-unit
residential neighborhood. Based on the changes of work-unit residential neighborhood in the
past 50 years, this paper analyzes the connection between the changes of the neighborhood form
and the economy from the two following perspectives: the economic system which transforms
from the planned economy to the market economy, and the structural transformation of the
economy from the supply side to the demand side.
Keywords: Work-unit, Neighborhood morphology, Economic system, the structural
transformation, Kunming Iron and Steel Plant.

Introduction
After the People’s Republic of China was founded, the work-unit system emerged in the
period of the planned economy, and transformed and disintegrated in the period of the market
economy. The development of the work-unit residence has undergone different stages of the
equal division of the welfare work-unit space, the homogeneous market-oriented residence, and
the insurance system accompanying the rise, development and transformation of the work-unit
system. In this process, the economy evolutions changed the driving force and the functional
mechanism of the work-unit residence developmentradically, affecting the evolution of the
residential space into the work-unit [1]. The economy has become an important force shaping the
spatial form of the work-unit residence; the residential form in the work-unit has accordingly
shown different morphological characteristics in the differentperiods. The paper, with a case
study of the Kunming Iron and Steel Plant and the perspective of the urban morphology of the
Conzen School, analyzes the internal connection between the change of the neighborhood form
and China’s social systems in different periods from the following two perspectives: the
economic system which trans forms from the planned economy tot he market economy, and the
structural transformation of the economy from the supply side to the demand side.
© Tan Wenyong, Shi Yibin, Zheng Yang, Ma Qianyu, 2019
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1. Methodology
1.1. Sampling
In this paper, the An’ ning Iron and Steel Plant in Kunming is selected as a typical sample of
the work-unit system. The sample is located in An’ ning City, southwest suburb of Kunming,
with the No. 320 National Road in the north, the No. 019 County Road in the west, the No. 215
Provincial Highway in the east and the Kunming beltway. The Plant was built in 1939, and after
1949, it gradually developed into a typical Chinese work-unit society integrating production and
life with the impact of the work-unit system. The production, labor, housing and logistical
support of the staff and workers are settled within the work-unit. In order to solve their housing
problem, the Kunming government has constructed a large number of residential quarters ever
since the liberation in 1949. Over time, their shape has also changed. The authors choose five
typical quarters of the Plant since the 1960s as a sample: the quarter built in 1960s (A, a
residential area of 5.34ha), the quarter built in the 1970s (B, a residential area of 3.79ha), the
quarter built in the 1980s (C, a residential area of 7.40ha), the quarter built in the 1990s (D, a
residential area of 5.05ha), the quarter built in the 2000s (E, a residential area of 14.44ha), and the
quarter built in the year 2010 (F, a residential area of 5.34ha) (Figure1)

A: Work-unit Residence in the 1960s B:
Work-unit Residence in the 1970s C:
Work-unit Residence in the 1980s D:
Work-unit Residence in the 1990s E:
Work-unit Residence in the 2000s F:
Work-unit Residence in 2010

Figure 1. Location of the Research Samples

1.2. Research Methods
Originating from the urban space study in geography, the early theory of urban morphology
focused on the connection among various forms of settlements, topography, geographical
environment and traffic routes. The study of urban morphology was a common topic until the
early 20th century. As an important component of the urban science, the study of urban
morphology, engaging the multiple disciplines, is open and comprehensive. Its theoretical
research scope includes the research on the urban function, the town planning analysis the
research on urban history, the research on urban spatial morphology, the research on
environmental behavior, the research on architectural method and so on[2]. Drawing on the
analysis method of the town planning in the Conzen School and the actuality of the Chinese
work-unit residence, we design the following research methods in this article. A combination of
qualitative and quantitative research methods is adopted, the former playing the dominant role.
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Qualitative Research
By using the methods of historical longitudinal comparison, we compare the morphological
differences of the residence, the division of residential plots, the street system, the building
layout, the building density, the plot ratio, the building scale of the same plant in different time
nodes. Meanwhile, we rely on economic policies and systems to analyze the connection between
the above mentioned aspects and the structural transformation of the economy, and the change of
the economic system. It is hoped that the analysis can shed light upon the change pattern of the
urban form and the factors resulting in the change pattern. According to the map of the urban
history of An’ning City, combined with typical examples and field survey, the morphological
features are delved into the ones based on the existing residentialform.
1.3. Data Collection
The data is based on the historical map of the sample provided by the Planning Institute of
the Kunming Iron and Steel Plant and its archive, Google map, and the field survey. All the data
is rendered into CAD drawing.
2. Results and Discussions
2.1. Results
Change in the division of the residentialplots
In America and countries of Europe, land plot forms the basic unit for development and
construction [3]. Jointly acting with streets and valleys as well as blocks, they play a decisive role
in urban physical, spatial, morphological characteristics and development patterns. Due to the
occupation of large quantities of urban land, the closed state and not open to the outside world,
the work-unit community comprises a layout pattern of the big block. Its division of the interior
plot is mainly constrained by topography. The research illustrates that residential plots between
the 1960s and the 1990s were distributed parallel to the contour, such as residential plot A
divided into 33 plots by the terrain, each with an average size of 0.13ha, B divided into26 plots,
each with an average size of 0.11ha; C divided into 23 plots, each with an average size of 0.27ha;
D divided into 22 plots, each with an average size of 0.16ha. Since the 21st Century, the land use
is divided in a simple style because of the more intense land development and the reduced
influence of topographic factors on the plot division. For instance, residential plot E is divided
into 35 plots by topography, each with an average size of 0.36ha; residential plot F is divided into
10 plots by topography, each with an average size of 0.30ha (Figure 2).

Figure 2. Evolution in the Division of Residential Plots
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Evolution of streets and valleys
The system of streets and valleys is an important component of the residence texture, and the
skeleton of the residence form. In the sample, the density of the road network was 42.36km/km2
in the 1960s, 47.94km/km2 in the 1970s, 40.04km/km2 in the 1980s, 40.70km/km2 in the 1990s,
29.44km/km2 in 2000, and 28.31km/km2 in 2010. In a word, the density of the road network
changed little from the 1960s to the 1990s, and obviously decreased in 2000 and 2010. It can be
concluded that the small block mode in transformed into the large block mode (Figure 3).

Figure 3. Evolution in the System of Streets and Valleys

Evolution of the building layout
During the period between 1960 and 2010, the sample shows four kinds of architectural
layouts: the first is the determinant layout, the second is the determinant and enclosing type, the
third is the combined layout of determinant and the fourth is the combined layout of point plus
group. The architectural layout belonged to the first type in the 1960s, the 1970s and the 1990s,
that belonged to the second type in the 1980s that belonged to the third type in 2000, and the
newly built layout belonged to the third type in 2010.
Evolution of the building density
The building density reflects the ratio of vacant land and aggregated buildings within a given
land area. The building density of A, B, C, D, E and F in the sample is 30.42%, 28.54%, 24.57%,
21.96%, 19.41% and 23.14% respectively, showing a gradually decreasing trend. At the same
time, the scale of the green space and the public space changes from the narrow and small space
to the open and largespace.
Evolution of the plotratio
The plot ratio is an important index to measure the intensity of construction land use. The
plot ratio of A, B, C, D, E and F in the sample is 0.92, 1.14, 1.23, 1.32, 1.16, and 2.77
respectively, showing a gradually increase trend. In particular, the plot ratio of residential area
increased significantly in 2010. It shows that the land use intensity in construction of residential
area has obviously strengthened in this period.
Evolution of the building scale
During the study period, the building scale in the first five segments of the sample residence
had little change, and the building scale of F changed greatly in 2010. The residence was mainly
low buildings in the 1960s, with an average building distance of about 10 meters and a
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construction scale of about 30m×8m; the residence was mainly the multistoried buildings in the
1970s, with an average building distance of about 15 meters and a construction scale of about
40m×8m; the residence was mainly multi-storied buildings in the 1980s, with an average building
distance of about 20 meters and a construction scale of about 40m×10m or 60×10m; the residence
was mainly the multi-storied buildings in the 1990s, too, with an average building distance of
about 17 meters and a construction scale of 55m×9m or 38×9m; the residence was also mainly
the multi-storied buildings in 2000, with an average building distance of about 20 meters and a
construction scale of 43m×12m or 60×12m; the residence was mainly high-rise buildings in
2010, with an average building distance of about 25 meters and obviously larger construction
scale of 22m×28m 15 x 35m (Figure 4).

Figure 4. Evolution of the building Scale

Summary
From 1960 to 1990, the work-unit residence, restricted by the terrain, was divided into
several small plots, and was built in the small block mode with a high density of road network.
The buildings in the residence existed in the determinant as well as the determinant plus
enclosing layout, mainly the low, multi-storied and small-volume buildings. In 2000, though the
building is also existed in the determinant, the residential morphology began to change. For
instance, the division of the residential plots gradually gets larger, the form of building layout is
more abundant, and it began to pay more attention to the construction of the surrounding
environment. However, the residential morphology changed greatly in 2010. The influence of the
topographic factors became small, but the division of the residential plots became large. The
buildings were transformed from the stripe and small-scale type into the large-scale
singleorparallel high-rise type. Consequently, the building density decreased, leaving large areas
of green space and public space (Table 1).
2.2. Discussion
The residential morphology only enjoyed minor changes in the first four time nodes, while
that has changed gradually ever since 2000 and greatly ever since 2010. Developing from the
work- unit residence to the commercial housing, residential blocks are transformed from the
terrain- restricted small plots into big blocks with a larger area, from the parallel layout based on
the terrain into the cluster layout. Consequently, the building density and road network density
gradually decreased, the volume rate within the residential area gradually increased, and the
building is also transformed from the small-scale housing like a long strip into a large-scale
single building or townhouse. Starting with the research findings, this paper will discuss the
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impact of the changing economic factors on the spatial morphological change of the work-unit
residence from two aspects, such as the transition from the planned economy to the market
economy, and the structural transformation from the supply side to the demand side.
Table 1
Evolution of the Residential Form
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Area:0.13
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47.94km/ km2 40.04km/ km2 40.70km/ km2 29.44km/ km2 28.31km/k
m2

Small

Small

Small

Small

Layout

Determinant

Determinant

Determin
ant&
Enclosing

Determin ant Determin
ant& Group

Point &
Group

Density
Plot ratio
Scale

30.42%
0.92
Low
Small

24.57%
1.23
Multiple
and Small

27.00%
1.32
Multiple
and Small

23.14%
2.77
High and
Large

Plot Division

System
Density
OfStreets
&Valleys
Volume

28.54%
1.14
and Multiple
and Small

1980
Average
Area:0.27
ha

1990
Average
Area:0.16
ha

2000
Average
Area:0.36
ha

Large

19.41%
1.16
Multiple
and Small

2010
Average
Area:0.30
ha

Large

Evolution of Economic System and Work-unit Residential Form
China was in a planned economy period during the founding of the PRC in 1949 till the
reform and opening-up to the outside world in 1978. During the period, the central government
played a leading role in the production and living, resource allocation and so on, influencing the
land- use form of the city by controlling population, investment, land expropriation and transfer.
In terms of residence, fixed assets investment was concentrated on the industrial sector, under the
guidance of the policy of “replacing consumption city with production city” and “giving priority
to production rather than living”. As a result, a work-unit residence, which was in line with
industrial zone construction, became the main form of urban residential development to avoid the
diversification of capital investment. The three plots in a, B and C above are the same type
ofresidence.
The residential form during the period appeared to be the building monomer, primarily the
low-layer and multi-layer buildings. Among them, residential units of the residential area (such as
the previous A, B residential area), that included “equal rooms”, a common kitchen and a toilet in
the 1960s and the 1970s. Similar to the dormitory, the building scale was relatively small. In the
1980s (as in the C residential area above), more and more dwellings were aimed for families, the
housing function gradually improved, and the housing scale gradually become larger for a single
family. The residential buildings adopted the parallel form, the equal spacing between buildings,
the same orientation, and no difference in outdoor space. As a consequence, the whole city's
living space formed the status quo of a homogeneous convergence. At this time, the housing was
distributed to individuals as a kind of work-unit welfare, although there had been some creative
exploration in form, yet overall, its type relatively pure.
After the third session of the 11th National People’s Congress, China entered the period of
transition from the planned economy to the socialist market economy, but the land system did not
change accordingly. Thus, the form of an urban residential area was a continuation of the planned
economy period. In the case of D residential area in this paper, although it was built in the period
of the market economy, there was no obvious difference in the residential form from the former
residential area. It lasted till 1990 and 1998 when the State promulgated the Regulations on the
Transfer and Assignment of State-owned land Use Rights in Cities and Towns, and implemented
the housing commercialization reform system respectively, the mechanism of the work-unit
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residential area gradually disintegrated with the paid and limited- period use of the land. Finally,
the city construction entered into a new stage. The market economy began to guide and control
the development of urban settlements, which gave birth to richdiversity.
Under the circumstances of the market economy, the residence, as a kind of product,
produces a variety of styles targeting different groups of people. For example, F residential area
of a collective residence type above is the same as during the planned economy period, but with
the increase in the layers of buildings, the architectural appearance and architectural scale of
high- rise residential buildings have obvious differences compared to the previous multi-storied
houses. There are various possibilities in the layout of architectural groups in the plane features of
the residential area. Especially in mixed settlements, different dwelling types are concentrated in
a single space, and the corresponding plane features are fused together. As a result, the
morphological types of settlements become rich anddiverse.
To sum up, the economic system transition from the planned economy to the market
economy has had an important influence on the residential area form. Compared settlement A, B,
C and D between the 1950s and the 1990s with one after the year 2000, the planning methods,
design and construction patterns of the four settlements were not much different, but the
settlements that were built after 2000, particularly the F settlement built in 2010, are diverse and
abundant in the architectural form, the road system and the way of residential arrangement. This
is mainly due to the role of the market guidance. The implementation of the market economy
system stimulates the demand for residential diversification and the housing as a product needs to
meet the needs of different groups in order to achieve the greatest benefits. As a result, the living
area has been enriched and changedgreatly.
Evolution of the Economic Structure and the Work-unit Residential Form
In the process of the transition from the planned economy system to the socialist market
economy system, the market power plays an essential role in the evolution of the urban spatial
form, especially the spatial form within the residential area. The supply and demand relationship
is the core of the market power, therefore, the relationship between supply and demand of the
residential area performs an important role in its evolution.
Before the reform and opening-up, China's urban and rural land belonged to the state and
collective ownership, and the state and collectivity were the main suppliers of the settlements.
During this period, residents’ demand for housing was not affected by their economic ability, and
the amount of investment and housing produced by the government was based on its financial
resources. Because the government's main investment at this time was used for industrial
production, rather than residential construction, resulting in the long-term shortage of housing
supply, and depressing the residents’ housing needs.
With the contradiction between supply and demand and the shortage of housing supply, the
focus of residential area construction lies in improving the living conditions, generally in the
existing industrial areas and the remote areas of the old town. For example, in the residential area
A above, the construction is primarily “a simple cottage” and “a temporary building” and other
low-rise buildings, and the structure is also brick and brick masonry structure. Meanwhile, the
residential form is basically the parallel layout, only a very small number of free layout and
peripheral layout. The road system within is a network format, leading to various sizes of the
neighborhood. Under this general layout, the surrounding environment of each building is
roughly in a kind of undifferentiated state, which embodies a kind of “equality”, and also caters
to the social background of “a communist”. After the 1960s, the residence (e.g., B, C, D
settlement) gradually changed from low-rise to multilayer, and the architectural scale changed
slightly, but there was no significant difference in the overall settlementpattern.
With the increasing number of urban population and the serious shortage of residential area
supply, the housing system distributed by the work-unit welfare has been unable to meet the
increasing demand, thus promoting the implementation of the system of housing
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commercialization reform in the 1998. Then the unified housing supply was gradually changed
from the government, enterprises and work-units to the market, and real estate developers became
the main providers of residential areas. Driven by the interests, the local developers resorted to a
variety of means to meet the diverse needs of residents, reflected by the changes in the residential
form. Thus, the form of the residential area began to change greatly.
On the other hand, since the reform and opening up, China's economy has been greatly
improved, and the mass construction of large number of residential areas has alleviated the
situation of residential tension. In this situation, the residents’ need for housing is transformed to
a higher level. The diversification of the housing demand has also promoted the diversity of
residential forms, and the development of settlements is facing the dilemma from quantity
shortage to structuralshortage.
At the background, the standard of residence inevitably moves from a single to a multiple
one. From the goal of overcoming the dilemma to the pursuit of residential comfort, housing
patterns and residential forms are unprecedentedly rich in the residential design. For instance,
many forms of housing gradually appeared in the E, F residential area above, including high-rise
residential, small high-rise residential, multi-storied residential, low-rise high-density residential,
townhouse and so on. Moreover, the residential form of this period is more changeable, the living
area is more beautiful and the road system is freer.
In addition, the residents are gradually looking for the new perspective, such as
environmental issues, living environment, which directly affects the residents’ choice of
residential areas. In recent years, with the implementation of a second-child policy, as well as the
increasingly serious problem of aging, the resident structure in our country has undergone great
changes that has aggravated the residents ' demand for diversified settlements, and also requires
more residential forms.
From the changes in the residential supply and demand it is not difficult to find out that the
main suppliers of the settlements are transformed from the nation to the property developers.
During the early stage of the process, the residential form was single and pure due to the fact of
the nation as the suppliers of settlements and the constraints of relevant policies and economic
conditions, such as the A, B, C and D settlement above. Subsequently, as a result of the policy
changes, developers must design different forms of residential areas for different residents, and
the residential forms are increasingly rich due the market as the main supplier of residential areas,
and developers pursuing for greater benefits, such as in the E, F residential area. At the same
time, when a large number of residential areas met the basic survival needs of residents, the
“supply-demand” structure changed in the residential area, the diversification of the residents’
needs dominated, so there was more need for the emergence of diversifiedsettlements.
3. Conclusions
According to the longitudinal comparison of the six aspects in the residential area, the plot
division, the street system, the building density, the plot volume ratio, the building layout mode
and the architectural scale, the residential form has enjoyed evolutions and replacements in the
morphological change characteristic in the six different periods of the Kunming Steel Plant since
1960. In particular, the first four periods of settlements have undergone only a slight change, and
in the beginning of the 2000s, the form of settlements began to change gradually, and in 2010 the
living area, its form changed dramatically compared to the previous settlements. The low-rise
buildings in the market economy period are replaced by the multi- level and high-rise residential
groups; the density of buildings and the density of the road network are gradually reduced; the
layout of the building is changed from the tightly-connected parallel form to the more flexible
point-style combination; the spatial scale of architecture has a tendency to becomelarger.
The change of the above residential form is closely related to the economic transformation of
the society. First of all, the economic system affects the construction and development of
residential areas. During the planned economy period, our country’s residential area construction
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is in the secondary position, the housing only plays the role that solves the inhabitant survival
problem, therefore the residential form generally is the comparatively economic and parallel
layout, and the construction scale is small. Under the market economy system, however, the
residential area as a kind of product needs rich residential forms to meet the requirements of
consumers to carry out its economic value, so the residential area is becoming rich. Secondly, the
relationship between supply and demand of the residential area also affects its form. When the
basic subsistence demand of residents is not satisfied, the residential area supply is in the
dominant position, and the form of a residential area is unitary in this stage. With the economic
development, the amount of residential construction meets the needs of residents, and at this time
the needs of residents are the main position. Accordingly, the market must continue to enrich the
residential forms to satisfy the needs of residents for the pursuit of greater economic benefits. The
residential forms have changeddramatically.
The authors extend our gratitude to the Planning Institute Kunming Steel Plant for providing
the historical map of the research area, and Kunming Steel Archive for providing the information
about the construction of Kun-gang residential area.
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PRINCIPLES AND METHODS OF LANDSCAPE
AND URBAN RECONSTRUCTION OF THE SPATIAL
PLANNING STRUCTURE IN DESTRUCTIVE CITIES
IN THE CONTEXT OF SUSTAINABLE DEVELOPMENT
(ON THE EXAMPLE OF G. BAGDAG AND MOSUL)
Introduction
The history knows a large number of cases when injured cities or cities completely destroyed
by the fighting actions received a new life and a new layout. Those cities are also present in the
countries of the former USSR. A striking example is Volgograd (Figure 1), whose center was
bombed by the enemy during the offensive.

Figure 1. Modern Volgograd

In this paper, we will talk about the basic principles ofreconstructing survivors after hostilities.
The main examples in the work is Baghdad (with the population of 8.5 million people) and Mosul
© Sumayah Layij Jasim, 2019
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(with the population of 2 and a half million people). These cities have suffered significant losses
and destruction during military operations in Iraq since 2003. This territory contains a significant
number of ancient monuments of the civilization. The legendary city of Babylon and the valleys of
the Tigris and Euphrates rivers are located here. Baghdad itself has over 1200 years of history.
Today, Baghdad is the official and actual capital of Iraq. The city of Mosul has a much earlier
history. According to the excavations, people have been living on its territory for over 8000 years,
and the foundation of the city itself is dated to the 7th century BC. e. [1]
If today Baghdad implements a number of town-planning projects to organize new territories
and to restore the destroyed parts of the city after the fighting, the city of Mosul had been in
occupation by the terrorist organization "Islamic State" for three years and now it is in decline.
The analysis of the dynamics of the transformation in the urban fabric of Baghdad and Mosul
has a number of historical and methodological features related to specific socio-economic,
cultural, historical and landscape-urban conditions that ensure their sustainable development in
the future.

Figure 2. Map of the center of Baghdad, 2003

The military operations in Iraq and Baghdad took place in 2003. The plan of the central part
of the city (2003) can be seen in Fig. 2. This plan demonstrates the city's historic road network
and its transport infrastructure. Fig. 3 shows the plan of the city that reflects the current state of
the city planning structure and demonstrates that in the city after the hostilities the former
structure of the street-road network has been preserved.
Thus, it can be concluded that the historically developed geometry of the city plan is
preserved that ensures the stability of its spatial planning structure and is an important factor for
the restoration of the destroyed city, which has objects of history, architecture and culture of the
world significancein its structure.
The city of Mosul today is within the largest of all modern military conflicts, in the
elimination of which over 60 countries of the world take part. The city suffers regular
bombardments; a significant part of the city is destroyed. Therefore, the city of Mosul still has to
be restored in the future, but only after a complete cessation of the military conflict in the Middle
East.
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Figure 3. SOSORIS.3 Contemporary plan for the center of Baghdad

Suggested principles for the restoration of cities
Considering the problem of rehabilitation of cities that have suffered as a result of hostilities,
it is necessary to be guided by certain principles.
These principles are as follows:
1. Carrying out measures for the primary restoration of the city center
particular attention should be paid to the restoration of the historical center, since the restoration
of its structure affects the further development of the city planning structure as a whole directly.
Recreating the proportions of the historical center is associated with the construction of the city's
major urban ensembles. The preservation of the "genetic code of the city center" has an important
social and town-planning significance, since the "memory of the place" is passed on to the next
generations and ensures sustainable development of the city.
2. Priority of restoration of urban ensembles: historical ensembles that are being restored
must become a part of the city's organism and not be isolated islands of history in the city.
3. Maximum reproduction of the historical environment: the most accurate reproduction of
the historical environment is necessary to preserve the spatial planning of the city.
4. Application of the "dissemination" principle: it is possible to use "interspersions", namely
the introduction of new architecture reconstructed into historic documents in the historical townplanning context for maintaining the historical appearance of the city. Creation of architectural
"impregnations" that do not imitate the old styles and prototypes is the approach that ensures the
preservation of the basic elements of the spatial planning structure, in order not to contrast with
the surrounding architectural environment.
5. The principle of recreating the lost architectural panorama of the city: the reconstruction
of the architectural appearance of the historical buildings’ facades, preserving the basic
parameters and principles of composing the architectural panoramas of streets, squares and
embankments in this city.
6. The principle of creating a green and blue infrastructure based on the formation of a green
framework of the city: the creation of a continuous system of city greening, based on maximum
permeability of natural components of the entire spatial planning structure, in conjunction with
the river and other natural or artificially created water areas (ponds, canals, basins, etc.) and
fountains, cascades, etc. This will ensure the creation of favorable environmental conditions for
the population.
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7. The principle of creating a social scenario of the city: the creation of a social scenario is
aimed at the formation of a socially-oriented and safe environment of the public spaces of the
restored cities.
Proceeding from these principles, it is possible to single out a number of measures that must
be implemented in the city affected by the hostilities:
1. Assessing the condition of the historical and cultural heritage objects. Given the
extraordinary historical value of objects that are located in the cities of Iraq, it is necessary to
assess their condition and the possibilities of restoration. It is worth noting that historical
buildings, especially stone ones, are quite resistant to external destructive factors, and this gives
more chances for their restoration.
2.Twofold approach of complex reconstruction. A two-pronged approach to complex
reconstruction that involves both the restoration of the old street network and the construction of
new infrastructure in the area where the city quarters were formerly located.
3. Creating new conditions for comfortable living in the city. This is not only the restoration
of transport infrastructure, residential quarters, it is the primary restoration of local social
infrastructure facilities, such as hospitals, educational institutions, administrative institutions,
planning which is an integral part of town planning and provides comfortable living for the city's
residents.
4. Construction of prefabricated temporary buildings that will allow a short period of time to
provide a significant number of people with housing. This practicehas been experienced by the
USSR.
The importance of landscape-town-planning reconstruction of the spatially-planning
structure of destroyed cities in the context of sustainable development
If we focus on the landscape-town-planning context of city restoration, it is necessary to
develop conceptual proposals for the formation of a master plan for the city in conjunction with
the formation of its green framework- the green infrastructure - in accordance with the modern
urban principles that are characterized by quarterly buildings, a large number of green spaces, the
privilege of public transport over private.
It is necessary to take the rather droughty climatic conditions of the cities under
considerationinto account. Therefore, the creation of the city green infrastructure is a priority of
its urban development. Baghdad is located almost in the center of Iraq, on the banks of the Tigris
River, not far from the mouth of the Diyala River. The weather conditions in the city and its
surroundings are formed under the influence of the subtropical and Mediterranean climate. In
January, the average air temperature is about +10 ˚C, in July - about +34˚C. The average annual
precipitation is from 160 to 180 mm that is 4-5 times lower than in many European cities. The
greatest amount of precipitation falls in December-January. [3] The summer period lasts from
May to October: at this time in Baghdad there is a very hot, sultry weather (in July in the daytime
the air temperature averages about +43˚C), rains are extremely rare. The winter season lasts from
December to March; the maximum air temperature in winter does not exceed +18˚C.
Taking these characteristics into account, it is worthwhile to organize a multi-level system of
green plantations using evergreen varieties with a great possibility of shadingin the city. In the
city, it is necessary to minimize the amount of asphalt and concrete surfaces, as they can increase
the temperature of the surrounding air artificially.
It is worth noting that, thanks to cooperation with Korea, a new city of Bismay is being built
in Iraq near Baghdad, which is an example of prefabricated housing.
The new city of Bismay is a large-scale town-planning project designed for 100,000
apartments, as well as related to the social infrastructure facilities. The company "Hanhwa E &
C" has already received about $ 10.1 billion for the project that has already been completed by 30
percent.
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The project assumes that not only 100,000 apartments will be built, but also about 300
schools, hospitals and other public institutions will be constructed. About 8,000 apartments have
already been built and 5000 of them have already been inhabited. When the project is completed,
the new large modern city will have 534 houses thatare 59 blocks and eight districts.

Figure 4. The city of Bismay. Iraq

Given the above activities, the new city in Iraq is being built on the basis of a sociallyoriented approach and with properly defined priorities for its further urban development. At the
same time, the architectural component of the project is not worked out at all and all residential
buildings are similar one to another. In Bismaia, the houses are built using the technology of
rapid erection, which, unfortunately, with time can create problems for the formation of a
sustainable spatial and planning structure of the city. [2]
The city of Mosul is in a much more deplorable state and position in comparison to Baghdad
and Bismay. In 2017, fighting between the "Islamic state" and the Iraqi authoritiestook place on
its territory. It is the second largest city in the country; during the occupation it lost over 700
thousand people who simply left the city.
Today, Mosul is in roughly the same position as Baghdad after the cessation of hostilities in
Iraq. In this city today, the solution of all social problems is required, after which it is necessary
to start its restoration. [4] It should be noted that the city has preserved a large number of
architectural monuments that need to be restored and equipped along with the recreational zones
adjacent to them. It is possible to build temporary housing in other places, outside the city at the
time of its restoration. Therefore, when designing new quarters or reconstructing and restoring
the existing buildings, it is necessary to preserve and restore the old street-road network of cities,
take the areas of preserved historical, architectural and cultural monumentsinto account, support
the social sphere and create conditions for comfortable living for its residents. Nevertheless, the
main condition for the further restoration of cities will always be the desire to end hostilities and
maintain peaceful and friendly relations in these territories.
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Figure 5. Ruined Mosul

Principles and methods of landscape-urban reconstruction
Baghdad is one of the most famous cultural and historical centers not only of the Middle
East, but of the whole world. The Middle Eastern culture was emerging on the territory of
modern Iraq. Therefore, the main task of urban planners was to restore the historical appearance
of Baghdad after the hostilities. The principles and actions were as follows:
1. The preservation of the city historical areas and the integration of the natural components
in them. The preservation of certain objects or ruins that destroy the city structure, since this is
inadmissible and contradicts the basic principles of restoration listed in this paper.
2. Restoring the viability of the city by reconstructing the street-road network in accordance with
the historically established structure (in its former form) in the central historical part of the city.
3. Restoration of the historical monuments using the same or similar materials that would
meet the period of their creation, preserving the color and architectural image of these heritage
sites and their protection.
4. The introduction of natural components into mass housing construction that will enable
not only to get more amount of living space for settling by their residents, but to form a stable and
comfortable living environment. The creation of hybrid residential quarters will contribute to the
formation of a unique and memorable form. [5]
Conclusions
The negative side of the civilization is that virtually at any point in time in certain parts of the
globe, military actions and military conflicts occur, as a result civilians and cities suffer.
Therefore, a very important scientific and practical aspect in the theory and practice of urban
development is the restoration of urban settlements after hostilities, which should be guided by a
number of principles aimed at creating a new quality of urban environment while preserving the
historical heritage that is in the given territory. It is extremely important to approach this issue
with the help of qualified specialists and with a research approach, since it is necessary to
preserve historical values.
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FREE-FORM SHELL STRUCTURES AS ART OBJECTS
IN THE URBAN ENVIRONMENT
Abstract: City environment is a complicated system, where individual buildings interact with
streets, squares, public spaces. The comfort of the urban environment and the quality of life
are determined not only by the absence of dirt and dust, noise and unpleasant odors, the
presence of lawns, trees, rest areas with convenient equipment, information organization, etc.,
but also the unity of the visual appearance of all components of this environment: design and
landscape, their harmony with the nature of human. The most striking components of visual
perception, close to a person, are elements of art and art objects. The present article analyses
how shell structures can influence the organization of successful public spaces as art objects.
Shell structures play a special, singular role for architects and engineers in the urban
environment. Their shape directly derives from their flow of forces, and defines their loadbearing behavior and lightness, saving material by creating local employment, their social
aspect. This is especially true for thin concrete shells with different types of curvatures, such
as a single curvature, synclastic (domelike), anticlastic (saddle-like) or even free
(experimental). There are a lot of methods and approaches to create a shell structure, from
physical hanging modeling to a complicated analysis using modern software. One of them is
the Force Density Method, which was introduced by Linkwitz and Schek during their work
with Frei Otto on the cable net structures of the Olympic stadium in Munich. A number of
shell structures with different esthetic and structural characteristics have been created using
this method. These shells are created on a human scale, organizing urban spaces. A successful
place has to combine such attributes as physical space, the sensory experience, and activity.
The created objects are environment dominants, which fill the space with a semantic content
in social, psychological and cultural dimensions.
Keywords: shell structures, art objects, urban environment, form finding, force density method.

Introduction
The notion of urban quality incorporates social, psychological and cultural aspects. In other
words, in successful city environment physical elements are combined properly with the
psychology of a place. Art objects, elements of visual communication and small architectural
forms contribute a lot to the urban environment, to both open and enclosed landscape spaces.
They are placed in exteriors and interiors, varied in function and spatial characteristics.
Kurochkin (2013) defines an art-object as an environment dominant, which fills the space with a
semantic content. It is created not only for material but also artistic value. The main features
characterizing art objects are integrativity, self-sufficiency, functionality, the possibility of
transformation, environmental friendliness and human orientation. The objects of art design are
usually created using following approaches and methods: harmonious combination of functions
(polyfunctionality), application of innovative materials and technologies, use of interactivity
elements in equipment, etc. Art objects are more complex from a visual and content point of view
than the objects of monumental art. They can motivate people, cause positive emotions,
contribute to a sense of comfort.
In all these aspects shell structures are significantly valuable for the urban environment.
Since ancient times, such shapes as vaults and domes played an outstanding part in architecture
and urban design. Nowadays a broad variety of shell structures designed of various materials,
© Moskaleva A.V., Geraschenko S.M., Frolovskaia A.V., Gil Martín L.M., Hernández Montes E., 2019
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such as steel or timber grid-shells, cable nets, reinforced concrete or masonry exist. The
variability of unique spatial structures reveals numerous opportunities for architects and
engineers.
In general, form finding methods can be divided into two groups: when the form of a shell
surface is based on mathematically defined geometries, and when it is found based on the laws of
equilibrium. Both approaches are widely used in the architectural and construction industries. The
first approach is used by the brilliant architects and engineers Pier Luigi Nervi, Felix Candela,
Eduardo Torroja, Anton Tedesko and Vladimir Shukhov. It is based on analytical or “geometric”
forms and has reached its blooming period in the 1930’s. The present article pays more attention
to the structures created through the second approach.
The main principle of form finding of all structures in equilibrium is a law of a hanging
chain, which was formulated by Robert Hooke in the second of his ten ‘Inventions’ in 1676, and
transcribed by Richard Waller in 1705:
Ut pendet continuum flexile, sic stabit contiguum rigidum inversum.
(As a flexible line hangs, so inverted a rigid arch will stand.)
The idea is genius in its simplicity: if you invert the shape of the hanging chain, which by
definition is in pure tension and free of bending, you will obtain the equivalent rigid arch that will
work in pure compression (Adriaenssens, Block, Veenendaal, Williams, 2014).
The analysis of the 6th Century AD arch of Taq-i Kisra (Hernández Montes et al, 2017)
showed that this law was known from the ancient times and used for creating the most effective
arches and vaults. The arch of Taq-i Kisra is the largest single-span vault of unreinforced
brickwork remaining in the world, and its shape is significantly close to the catenary shape,
which was mathematically described more than eleven centuries after its construction.
The Spanish architect Antonio Gaudí (1852–1926) was not the first who used hanging
models in his work, but the one who brought them to a new level. He applied them to unite the
process of design and structural analysis from the very beginning, using both two- and threedimensional hanging models made with strings and bags of sand to help establish the forms of his
arches and vaults.

Figure 1. Reproduction of Gaudí’s hanging model
for the crypt of Colònia Güell, Barcelona
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Heinz Isler (1926–2009) was one of the innovative architects of the 20th century, who
created concrete shell structures. As Antonio Gaudi, he used the Hooke’s law for creating his
hanging shell structures, bringing into three dimensions the idea of a hanging chain (Fig. 2).

Figure 2. The hanging membrane, once hardened,
is inverted to create a shell form in pure compression

Frei Otto (1925-2015), the founder of the famous Institute of lightweight structures at the
University of Stuttgart, is one of the largest authorities in the field of tension structures and lightweight membranes. His team’s work has spearheaded advances in structural mathematics and civil
engineering. Moreover, he explored a great number of physical form-finding techniques, from
hanging models to soap models. His professional path was far from the traditional methods of
calculating forces. Another field of Frei Otto’s research interests was form-finding of light-weight
shells which could be formed using the Hookean principle of inverting a hanging net (Fig. 3).

Figure 3. A form-finding experiment by Frei Otto
illustrates Hooke’s principle of inversion

Methodology
The methodology of this article is based on the method of form-finding called the forcedensity method, firstly implemented by Linkwitz and Shek (1971).
As it was mentioned, in the Institut fur Leichte Flachentragwerke (directed by F. Otto) at the
University of Stuttgart a great research work in experimental methods of form-finding was done.
The results of this work were applied in the construction of the cable net structures in the
Olympic stadium in Munich, and many others. While working on the project ‘Olympic Roofs’ it
became more and more evident that experimental methods had a number of limitations, and
design of large-spanned structures required new tools for analytical computation of equilibrium
shapes. That project had a lot of challenges, and to solve them, a number of breakthrough
solutions were found. Linkwitz and Shek introduced the concept of force-densities, which was a
starting point for the discovery and formulation of the force density method (Linkwitz, 1999).
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Based on the force-density method and topological mapping, GAUDI software was
developed by Carbonell-Márquez, Gil-Martín, Hernández-Montes, Jurado-Piña (2012) as a new
form-finding tool. It is based on constant values of the force: length ratios that give endless
opportunities for creativity to architects and engineers. FDM itself is a method where processes
of design and structural analysis are integrated. New software allows linearization of the process
of form-finding by solving it linearly by iterations. It allows finding an equilibrium shape of a
structure initially desired by the artist by iteratively changing input parameters. With this tool,
forces follow any well conceived form of structure. This new conception changes the traditional
notion of “form follows forces” to “forces follow a well conceived form”.
Measurement and analysis
The described method opens various opportunities for creativity in the process of form
finding, and the main advantage of it is that the result is an effective structure, which provides the
best work of material. To demonstrate the work of the GAUDI software with different input
parameters, a catalog of compression structures was created (Moskaleva, Šćepanović, CarbonellMarquez, Fernández-Ruiz, Hernández-Montes, 2017). A number of free-form compression-only
structures in different materials were generated, and in each of them the shape is presenting the
real flow of forces (Fig. 4).

Figure 4. Form-found shells in compression, generated by GAUDI software

To apply on practice this powerful tool, the shell structure was created as an art object to
mark the roundabout at the entrance to the city of Granada, Spain (Fig. 5). This place is
significant for the citizens and the visitors of the town, because it is one of the first places you see
when entering it. The structure was designed using the GAUDI software, based on the application
of the Force density method and Topology mapping for compression structures, offered by
Hernández-Montes at al. (2016).

The roundabout structure

Figure 5. Topography scheme of the roundabout on the entrance to the city of Granada
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The first step of the design process is defining the initial shape in the ground plan and the
coordinates of anchor points (supports) (Table 1). The next step is to define the material and the
own weight of the structure. The structure is designed in the technique of a Catalan vault with
ribs of the strength. Then the network is defined, by such parameters as a number of rings in the
net, a number of nodes in the initial ring and type of topology for each ring (Table 1 and Fig. 6).
Adding inner and outer ribs is an important advantage of the method, which can be achieved by
assigning a higher value of force: the length ratio to the certain branches of the network
(Fernández-Ruiz et al, 2017).

Figure 5. The equilibrium shape of the roundabout structure, generated by GAUDI software
Table
Input data
Number of rings
Number of nodes in the initial ring
Number of contour anchor points
Weight of the ribs (kN/m)
Self-weight (kN/m2)

Coordinates of anchor points
10
6
8
0,23
1,0

Xi
0,0
2,5
6,0
9,5
12,0
9,5
6,0
2,5

Yi
4,0
0,5
2,0
0,5
4,0
7,5
6,0
7,5

Zi
0,0
0,15
0,36
0,57
0,72
0,57
0,36
0,15

This process of finding the proper shape of the structure is iterative, depending on the
boundary conditions and the initial idea of the designer. It is described in detail by HernándezMontes at al (2016). Fig. 6 and 7 show the 3d-visualisation of the structure in the environment.

Figure 6. The 3D-visualisation of the designed structure

Figure 7. The 3D-visualisation of the designed structure
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Two types of bricks are used for the construction: Rasilla (23 X 10 X 2.5 cm) is used for the
shell, Macizo-taco (23X 11 X 4 cm) is used for the ribs (Fig. 8).

Figure 8. Details of the construction

The shells created using FDM can be used in any creative way, to increase attractiveness of
appearance of any city or town. Fig. 9 shows how such shell structures can be used in
Krasnoyarsk city, Russia. The Universiade is going to take place in Krasnoyarsk in 2019, so these
shells, used as arbors, pavilions, bus-stops and art-objects can contribute a lot to its environment.

Figure 9. The 3D-visualisation of the structure in Krasnoyarsk city, Russia

Conclusion
In conclusion, it can be noted that there are different principles of shell structure form
finding. Architects and engineers determine the method which is the most suitable for the
particular case by a number of parameters, such as material of the structure, the main idea of
design, boundary conditions, etc. The article describes some practical applications of a tool for
design of free-form shell structures in equilibrium, which is based on previous works related to
the topological mapping (TM) and the force density method (FDM). The GAUDI software allows
creating various structures of different materials, and the main advantage that the resulting shape
is a shell with minimal bending moments. This means that these structures are cost-effective,
although each of them can have its own unique form. Therefore, including them to the city
environment as art objects can contribute a lot to the attractiveness of the place, with not very
high investment and labor costs.
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URBAN SPACE IN ANIMATION: IMAGES
OF SOCIAL SPACE
Abstract: Animation as a fenomenon of the mass culture ismore often becoming an object
of resesearch interest, as it gives us wide facilities to represent values, characters, plots, and
images. In resesarch animation films are a wayto consign culture values, experienceand
worldview. Animation plots are a set in social space that can be defined as urban or
nonurban, and the visual text of animated film is used to consider the dynamics of urban space
as a cultural landscape and the development tendences of the city. Urban space is sociable,
and its representation allows eliciting the estimations of a city as a type of culture. Beholding
urban space in animation is based on the idea of a city as a social space. Perseption and
outliving social space are studiedbyU.M. Lotman's research. Based on the analysis of a visual
range of animationed films, an attempt to characterize the dynamic images of the city and
urban space and tendences of changing the attitude to urban space is made. The research
methodsinclude defining an animated film as a visual document that shows us resistant
cultural images and social relations and representP. Shtompka’s interest and A. Usmanova's
ideas. A visual range of an animated film is reflecting the localization of a character in urban
space – a centre or countryside; it shows the type of housing, brings the marks in connection
with a plot development, actions of a character, positive and negative acts, which are shown
in the plot of an animated film and having a space localisation. Beholding different historical
and cultural plots give us an opportunity to follow the dynamics of urban space estimations in
the culture, all in all, changing infashointendences in the attitude to the city lifestyle.
Animation allows us to projectthe desired changes in the urban space, show us real imagesas
well asimaginary stories of the urban space. Using the methods of a comparative urban
analysis of the visual range allows us following the tendences of thecitydevelopment.
Keywords: urban space, animation, representation of urban space.

Theurbanin the focus of multicultural researches
The dynamics of sociocultural processes makes urban problemsrelevant and interesting for
resesarchers. From the very begining, the city has beena space of differentthings such as
authorities, economics, population, information and it has played an important role in the
development of social space. In the modern societyuder the infuence of the spectrum of different
processes (such as urbanization, technological development, migration and globalization,
changing the image of the cities), the city is becoming the predominant trend in the organization
of people's lifestyle and activities.
When the modern cities faced the challenges of globalism and multiculturalism, figurative
expression by O.I. Vendina "the arena of communications"appered (Vendina, 2016). The author
emphasizes that the city "is distinguished not only by the nature of construction and functions, but
also by a higher population density, heterogeneity of its composition, diversity of life forms, the
intensity of contacts and "own" identity – a sense of belonging to a special community. The larger the
city is, the more complex its structure and the more cores consolidation of different groups of interests
are. These differences are enhanced by the value, language, ethnic, religious and life-style diversity"
(Vendina, 2016). New conditions of urban development actualize the search for mechanisms of
consolidating urban communities and representating the city as a lifestyle.
© Mikidenko N.L., Storozheva S.P., 2019
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Methodology
Describing the phenomen of urban space, the authors rely on the work by R. Park (Park,
2002), researcher from the Chicago school, the interpretation of urban studies by E.G. Trubina
and the description of methodological strategies of modern urban methodology by N.P. Koptseva,
E. A. Sertakova (Koptseva, Sertakova, 2015).
The visualization of the culture has identified the problem of finding methods to study visual
texts. Visual text research in the conditions of the culture visualization is becoming increasingly
important. In determining the methods of studying animated films as visual documents, reflecting
not only the author's preferences, but also stable cultural patterns, social interactions and
relationships are interesting ideas by P. Sztompka (Sztompka, 2007), A.R. Usmanova (Usmanov,
2007), V.L. Krutkin (Krutkin, 2007), E.R. Yarskaya-Smirnova (Yarskaya-Smirnova, 2007).
A number of authors emphasize the importance of studingvisual texts byan interpretative content
analysis as "a systematic study of objects (artifacts) or events through quantitative methods
and/or interpretation of their content. In these visual anthropological texts, studying a particular
cultural artifact, movies, pictures, exhibitions have become artifacts themselves. The visual
language of a reflexive object itself becomes a cultural product" (Koptseva, Il'beikina, 2014).
Visual texts of the modern culture in the broader sense reflect the whole range of social relations,
everyday practices and individual experience, which makes them a valuable evidence of the
century.
One more aspect ofvisual texts’ importance in the urban spaceresearch is that a city is
considered asa sociocultural phenomenin terms of the phenomenological approach,
N.P. Koptseva, E.A. Sertakova note, considering that “researchers’ interest should be directed on
discovering the mechanisms of perception and behaviour in person’s relatoins with sociocultural
urban space, and more specifically, the image of the city that generates them " (Koptseva,
Sertakova, 2015).
To study the images of the city in animation, the methods of comparative urbanism, analysis
of the visual series, semiotics have been used that allow us to consider the urban space through
the appeal artworks, such as animated films. "You can study the city through the research of
artistic images, the material for which are the plots of the city, presented in paintings and
graphicartworks, small plastic, decorative and applied art" (Sertakova, 2014). This method
justifies itself, becausein the artworksare"not so much the author's individualism is reproduced, as
the general cultural and universal aspirations of the whole society" (Sertakova, 2014).
Using the contentanalysis of feature animated films visual rangethe authors try to
characterize the dynamics of the city images, urban environment and the trends of changes in the
representation of urban space.
Analyzing the visual range of the city animated images, the authors try to answer a number
of questions: what images of urban space are presented in animated films: real or imaginary
cities; cities of the past, present or future; a type of a city: a small or large city; a type of urban
space: the city center or periphery; the city as a place of daily life, as a place of rest, as a place of
work; whether the opposition of space is revealed: the city-not-city; what features the urban space
has; what markers are used to represent urban space; what events take place in urban space, and
what assessments are received by the actions of the characters in urban space.
Urbanspacesintheanimatedfilms: definition of the research problem
Animation as a phenomen of the mass culture is increasingly becoming an object of cultural
scientists, sociologists, art historians, psychologists, and academics’ research interest. Modern
animation provides ample opportunities for representation of values, characters, subjects and
images that reflect the cultural diversity of the world. Being an integral part of culture, animation
opens up opportunities for studying its material and spiritual components. In the framework of
culture sociology animated films have been studied by A.M. Gracheva (Gracheva, 2000),
M.A. Eletskaya(Eletskaya, 1998), N.D. Krivuley (Krivulya, 2010), E.A. Medvedeva(Medvedeva,
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2006), O.A. Romanova (Romanova, 2010), V.S. Sobkin (Sobkin, 2010) and others. Various
aspects of animation have been discussed in the framework of scientific and practical conferences
"Animation as a cultural phenomenon"held by the Russian State Institute of Cinematography
named after S.A. Gerasimova since 2006 where both art history issues of theory and history of
animation as well as and a wide range ofanimation history issues, the features of national schools
are discussed; animation is considered as a way to transfer cultural values, experience,
worldviews. Exploring animation as a cultural phenomenon, N.G. Krivulya offers to analyze
animated films in terms of broadcasting certain ideas, cultural, moral, value settings.
Visual twist in the modern culture offers researchers to pay attention to visual images that
participate in socialization and affect the formation of ideas, tastes, and lifestyle.In the study of
Yandex-search it is noted that" almost 10% of the weekly search audience is looking for
cartoons"," only in a week search there are about 10 thousand different cartoons — full-length
and short ones, series and individual series,for children and for adults, from several dozen
countries " (In search of cartoons, 2016) that indicates the huge impact the animation has on the
modern viewers.A.F. Laletina actualizes the view of the cartoon as an "active carrier of culture,
forming the culture of the younger generation", because a child is able to interact with it
independently (Laletina, 2009). The influence of animation on the audience's performances is
studied primarily in the pedagogical aspect, where the problems of children's TV viewing,
educational function of cartoons are considered; it is emphasized that an animated film is no
longer only a children's genre. M.V. Romashova notes that "behind the" frivolous "genre,
designed, seemingly, for a specific age audience, there is not only a specific artistic language and
aesthetics, but also a system of education, the mechanism of integrating children into the society,
finally, the way of life and daily practices of adults and children" (Romashova, 2011).
The possibilities of animation in the formation of the attitude to life in general and in the
aspect of attitude towards work in particular is referred to in the materials published on the
"DelovoyKvartal" web-site, where the results of Whether Buchanan’s investigation devoted to
the cartoon made by the Walt Disney company are given. The attention is drawn to the fact that
"pop culture in general and Disney’s in particular could lay ... negative perceptions about the
motives and actions of managers. ... Children are given the following message: expect a rude
attitude as soon as you get a job. Those who is already ambitious as a child, learn another lesson:
companies succeed bully. They are constantly looking at painted leaders who act aggressively
and powerfully, and see them as people who have achieved something" (Leigh Buchanan, 2018).
Thus, cartoons can form an attitude to certain social phenomena at an early age, for example, to
the world of work and organizational culture.
Urban space and its social representation allow identifying the views of the city as a type of
culture. The consideration of urban space in the animation is based on the ideas of the city as a
social space, which are formulated by P. Sorokin, developed in the modern social theory in the
works by P. Bourdieu, A. Lefevre (Lefevr, 2010), as well as in the works by the domestic
researcher A.F. Filippov (Filippov, 2008). Topic modeling of social space in art and the
possibilities of using art to understand ideas about the world and the world order, peculiar to
different eras and cultures presented in the research by Y.M. Lotman, who believes that
"semiotics of space is extremely important, if not dominant, role in the establishment of the world
picture of a particular culture", "spatial language can Express non-spatial representations", such
as meanings, values, evaluation and representation of the people (Lotman, 1999). For example,
different cultural-historical types and works of art interpreted the problems of space in the works
by M.I. Sviderskaya (Svidersky, 1997), E.S. Steiner (Steiner, 1999). These authors, on the
example of architecture and other spatial arts of different eras and regions, analyze the ideas
about the world and the world order, characteristics of different stages of culture, expressed
through the interaction of arts.
The relationship between the human and the spatial image of the world is complex and
diverse. "On the one hand, this image is created by a man and on the other – he actively forms a
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person immersed in it" (Lotman, 1999). Continuing Y.M. Lotman’s idea, G.S. Knabe believes
that " any fact of art, any fact of culture that has acquired a material form and lasts in it, exists in
the act of perception; at the heart of the act of perception and evaluation of the perceived is what
psychologists call identification: the experience of the perceived as "one's", as that is also in me
and continues me, and therefore is with me in a relationship "we" or, on the contrary, assumes a
repulsion from the upcoming me in the act of perception as "someone else", as from some "they",
in relation to me external" (Knabe, 2006).
Animated stories are set in a specific social space that can be defined as urban or non-urban,
and the visual range of the animated film can be used to consider the dynamics of the assessment
of the urban environment as a cultural and social space and trends in the development of the city.
Viewers about urbanin animation: selection and evaluation of animated narrative of
the urban representation
The authors have used quantitative and qualitative strategies of sociological research to
analyze the city's representation in animated films. The quantitative strategy has been used to
assess the audience's attitude to animated films. The qualitative strategy has been used to identify
the selection preferences and evaluation of animated scenes representing the space of the city.
The sociological survey method, devoted to identifying the characteristics of the cartoon
audience has been conducted by the authors in two waves among the students of Novosibirsk, the
Russian Federation, in 2016 (241 respondents) and 2018 (205 respondents). The respondents,
students of engineering and technology, computer science, social sciences and the humanities
took part in the survey.Respondents were undergraduate students of different years of study (1st,
2nd and 3rd), 63% of these were male students and 37% were female students.
On the question "Do you watch cartoons?", over 90% of respondents said "Yes". The vast
majority of the respondents (88% and 89% in 2016 and 2018 accordingly) agreed with the
opinion that the animation – "This is an art for people of any age", and only 7% chose the answer
– "The art for preschool and primary school." The comparison of answers is presented inTable 1.
Table
Comparing the audience ratings of animated films (%)
The questions asked to viewers of animated films
Yes
Do you watch animated films?
No
Do you agree with the opinion that animation is an art for people of all ages?
Do you agree with the opinion that animation is an art forprimary school and
reschoolers?

Thedistributionofanswers
2016 (%)
2018 (%)
90,9
92,7
9,1
7,3
88
89
5,4

6,8

Despite the fact that different audiences of respondents were interviewed, the distribution of
answers to those questions at different stages of the survey did not change. This allows us to talk
about the mass and universality of animation as a genre of art and its impact on the mass audience
in modern culture.
In the study of the audience's perception of cities in animation, students and senior students
have been asked to write an essay; they have been asked to choose an animated film, where the
plot is inscribed in the urban space and describe the city that is shown in the cartoon. More than
100 essays have been received.
One of the problems that arise in the selection of animated films as a source of ideas about
the city images is the definition of the research empirical base, its differentiation by chronological
and spatial characteristics. One example of such typology has been proposed by Yandex-search
researchers, who in April 2016 conducted an analysis of search queries dedicated to animated
films. As a result, three large groups have been identified: full-length Disney and Pixar cartoons,
Soviet cartoons and anime. These groups differ not only in the place of their creation, but also in
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the audience who are interested in watching these cartoons. Audiences of these groups of
animated films, according to the researchers, almost do not intersect with each other, the image of
a kind of "universes" (in search of cartoons, 2016). It is also noted that"most of the popular
cartoons are American, the second place is Japan, and the Soviet and Russian cartoons,
respectively, are on the third and fourth places." However, it is emphasized that "if you look not
at the number of cartoons, but at their audience, the picture changes a little: the Russian cartoons
rise to the second place – primarily thanks to the series about Masha and the Bear, and Canada
and the UK increase their shares at the expense of blockbusters" Puppy patrol" and"Peppa Pig".
The popularity of feature-length cartoons has changed quite quickly usually looking for more
what goes on in the movie (In search of cartoons, 2016).
These groups of cartoons were revealed in the study conducted by the authors in 2018, in the
quantitative analysis of the cartoons that were selected by the respondents, where the condition
was determined - "there is an image of the city and urban space." The distribution of cartoons by
groups according to the country of origin is shown in Figure.
USA
USSR
Japan
Russia
Another country

69%
13%
9%
6%
3%

Figure. Distribution of animated films used to describe representations
of urban space by country of production (% of named movies)

The most frequently selected animated film about the city was "Zveropolis" (USA, 2016), the
audience noted the diversity of urban space structures, city areas and ways of their connection,
social stratification of urban space, problems of self-realization in the city.
As markers of urban space, the audience considered"multi-storey houses, wide streets,
schools, shops" ("Crocodile Gena and Cheburashka", 1969, USSR) (RZ:13); "a large number of
vehicles rushing through the wide asphalt streets, the station, the subway and the stadium. ...
shops, advertising posters" ("Uncle Stepan the policeman", 1964, USSR) (RZ:13); "trains, large
buildings, modern cars and cars of the future. Residents are used to such a fast and advanced life,
dominated by modern technologies" ("Zeropolis", USA, 2016) (RZ:10); "many skyscrapers,
research centers, with a lot of technological innovations" ("Phineas and Ferb", animated series,
USA) (RZ:9); "the turbulent life of the city .. metro, cars, trams ... " ("Well, wait!", begin 1969,
USSR, Russia, animated series) (RZ:12); "a large number of vehicles, little vegetation, the
constant bustle " ("Madagascar", 2005, USA) (RZ: 13); "skyscrapers, new, modern buildings,
houses, hotels, business centers, shops, pubs, restaurants, clubs, cinemas, schools, kindergartens,
hospitals, airports, ...advertising banners, along the roads, on billboards, electronic billboards on
buildings, shops attract ... advertising" ("Horse Bodzhek", 2014, USA) (RK:70); "within the city
limits ..... there is a nuclear power plant, a Church, two primary schools, several museums, a
lower League baseball team, an airport, a huge tire dump (which has been burning for 35 years)
and many other attractions" ("The Simpsons", begin 1989, an animated series, USA) (RK:56);
"the city's markers are the city Park, beach, monuments, ...the branch line......is the expressway "
("Hey, Arnold!", 1996, USA) (RK:61).
The city according to the audience creates a special sense of space that the audience convey
in the following sensations and images: "a lot of cars and people set the rhythm of the
city"("Zveropolis", 2016, USA) (RK:57); "a lot of people, all doing something, somewhere in a
hurry, sometimes not noticing anything around him" ("Crocodile Gena and Cheburashka", "Uncle
Stepan the policeman", 1964, USSR) (RZ:13); "in the city it is difficult to live alone in" ("Return
of the prodigal parrot", 1984, USSR) (RZ:9).
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A feature of Japanese animation in the description of the city in the views of the audience is
the relationship of the nature and attributes of urban space. "The main markers of the urban
environment are not only familiar (markers) houses, shops, cars... in any picture of the nature can
be an urban object – traffic lights, wires, rails, cars, roads – and did not spoil it" ("Five
centimeters per second", 2007, Japan). This animated film can really be called urban. L. Wirthhas
highlighted the special characteristics of urban space: increased anonymity of communication,
reducing the social role of the family, reducing the role of traditions, weakening social solidarity
and social control, the instability of status and mobility of the individual, the feeling of loneliness
in an indifferent world". All these features of urban space can be seen in the last part of the anime
"Five centimeters per second", when we see the city wherelonely Takaki lives" (RK: 55); "...the
city ... is a big and noisy city, but at the same time it has its own charm... it is big and noisy,
located on the beach,... a Lot of people walking through the busy streets, cars moving in a
constant stream, ... not frightened... but ...gave the feeling of full of life... the city, which is a
combination of restlessness and calm. People are always in a hurry somewhere, but they are
always in a good mood, which helps to fill the city with warmth and comfort" ("Witch delivery
service", 1989, Japan) (RK:89).
In the Soviet and Russian animation the city is realistic, in its image there are no mystical
features, signs of social inequality and spatial differentiation: "the same type sleeping areas of the
Soviet cities-millionaires. Most of the buildings are multi-storey, rarely one-storey. Urban space
is as close to the heroes as possible" (RK:88).
The modern Russian animation in full-length paintings refers to the images of historical
cities: "a Huge, beautiful stone city – Tsargrad... ..the well-developed infrastructure of this city,
picturesque fountains, properly designed streets, a road paved with cobblestone pavement,
extensive terraces connected with marble stairs, all this beautifully flows into the landscape
design and emphasizes the beauty and splendor of this city" ("Ilya Muromets and the Nightingale
the Robber", 2007, Russia) (RK:58).
Urban community and signs of urban space, convenient to live in has been described by the
audience in the following way:"…The city has its own celebrations and events for residents, ...
significant dates... trusting relationships that exist between the child and the urban environment"
("Hey, Arnold!", 1996, USA) (RK:61); "all within walking distance... A small town, fresh air and
lots of greenery and vegetation" ("SpongebobSquarepants", 1999, USA) (RK: 60);"Busy streets,
planted with trees, beautiful buildings, that's what fills this ... city"("Ratatouille", 2007, USA)
(RK: 68); "colorful new houses, (and). houses are not urban, and cottages and ordinary houses in
the heart of the city that are endowed with its own beauty. It is a big city on the one hand, where
there are theaters, ... shops, playgrounds and a lot of entertainment, and on the other, ... small,
(where) everyone ... knows each other in person, maintain good relationships and help each other
in difficult situations. ...across the city trees and flowers are planted... modern cars..." ("Sing",
USA, 2016) (RK: 69).
Problems of cities: "endless dusty ruins" ("9", 2009, Germany, USA) (RZ:13); the problem
of "stone jungle".... and tolerance for each other". ("Zeropolis", 2016, USA) (RK:62); "a huge
number of super-intelligent/super-incompetent robots, such as homeless or juvenile robots robots
are orphans. Usually they are quite lazy and rude and often do not want to help their creatorspeople. .... (residents) do not want to know anything about the old city" ("Futurama", USA, 1999)
(RK:66). The research of the choice and evaluation of animated scenes reflecting the
representation of the city by the audience allows us to say that the audience notices and
rationalizes the images of the urban space reflected in the animated films, identifies markers of
urban space. This allows us to consider animation as a source of reflectingthe ideas about urban
spaces and as one of the artistic languages of the city description with its special properties of
narrative description of the reality.
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Conclusion
Considering the languages of a city description, V.S. Vakhstein notes several stable
narratives of the city; each of them is distinguished by its axiomatics, optics and metaphorics
(Vakhstein, 2014). The modernist narrative of high urbanism considers the city as a machine of
economic growth and development. The second language of thinking about the city is formed in
the later modernism and it is defined as"left urbanism". The third metaphor of the city becomes
"hipster urbanism" that turns the urban space into a stage, the city is no longer a machine, but a
stage, it" paints fences in bright colors and installs garbage sorting containers on every corner",
turns" abandoned industrial zones "into"hotbeds of social life". "Modernist urbanism is investing
into skyscrapers and hauwei, leftist urbanism into slum electrification, public transport system
and the development of local communities, hipster urbanism – in cycle lanes, pedestrian areas
and parks" (Vakhshtein, 2014).
Animated films are one of the languages of describing urban space arrangements. Urban
space is reflected in a variety of modern animated films. They present all three proposed
narratives of urbanism
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SMART GEOMETRY CREATES A SMOG FREE CITY
Abstract: Smog is one of the main problems of urbanism. Smart Geometry is a very powerful
tool for urban planners and architects to control air related problems. Based on the author’s
projects this article presents the possibilities of geometrical forms that, jointly with the laws
of nature, solve urban planning problems and create a healthy ecological atmosphere in the
cities. All shapes are the result of the transformation of aggressive environmental factors into
favorable ones.
Keywords: urban problems, smart geometry, smog, nature laws, architecture.

There is the Great Architect of the Universe who has created the Universe, arranged the
planets in it, and built life on the Earth based on the Geometry. All of that harmoniously works up
to now. The ancient architects followed his principles. Three basic ideas are contained in treatises
of the Veda: a convenience for the body, stability for the mind and happiness for the soul
(Tushkin,2014). But the modern world has lost this knowledge and began to construct urban
buildings at random, creating chaos in the society. Spontaneous growth of cities has ceased to
correspond to concepts of the comfortable environment so that the concepts of ecological
architecture seem new even though the ancient Greek word "eco" meant "home", i.e. any building
was meant to be healthy initially.
In the Middle Ages architects attached the significant importance to the sacred geometry of
architectural forms, because they were able to clean the space both on the physical and spiritual
level. Nevertheless, these principles have been forgotten today, and this is the reason for the
collapse of the modern architecture. Let us consider several geometric shapes aimed at solving
this collapse and creating a healthy urban environment.
A. Dome shapes
Domes of the steppe peoples ventilated the indoor premises on hot days by virtue of the
Venturi effect. The laws of aerodynamics were applied both in mobile and stationary dwellings.
The wind flow was caught by the special architectural forms installed on the roof and then was
sent to the internal living spaces (Fig. 1). To clean and cool the external air flows the water
reservoirs or water vessels were placed in the way of their movement.

Figure 1. Methods of ventilation in the hot countries

© Rakhimzhanova L.Sh., 2019
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The same techniques may effectively work in the modern urban design. Thus, for example, it
is known that smog is accumulated in cities due to the architectural and urban-planning obstacles
located on the way of mountain-valley circulation, formation of an inversion layer and full
absence of movement of air masses. Using the reasonable building geometry (forms) it is possible
to aerate the urban territory from smog. The adjusted architectural compositions allow creating
the forced aeration both in the horizontal and vertical direction; they are able to concentrate,
dissipate or redirect the wind flow depending on the problems to solve.
B. Conical shapes
The most difficult obstacle to find a solution against smog is the formation of an inversion
layer over the cities, which not only prevents contamination dissipate, but reflects it back to the
groundas a screen, constantly increasing its harmful effects on the environment and people's
lives. Thus, we live in a closed «container» with deadly chemicals. It is necessary to punch a hole
in this «container» to let the fresh air in the urban environment. To solve this problem, we have
developed several models from stationary in the mountains to flying over the city at the inversion
layer. They break the inversion layer and remove smog from the urban space due to Geometry of
a conical shape, creating vertical thrust because of the difference in wind speed (law of
Bernoulli). The most economical one is a self-opening and self-raising model with inflatable
rings (Fig.2) They may be located directly over the city and can be in the form of vertical airships
with remote control.

Figure 2. A self-opening and self-raising model of the anti-smog device of a conical shape

A similar smaller model is proposed to be used at the ground level in urban areas, as they are
able also to transform the air, purify it, to convert carbon dioxide into oxygen through a chemical
reaction of Titanium Dioxide with UV lamps inside a cone (there is a patent). This technology
has been successfully tested in medical organizations and now we bring it to the urban
environment. Models can be a part of the architecture or free-standing forms, performing a
variety of functions such as bus shelters, lighting and others.
Smart Geometry is sometimes able to solve several tasks simultaneously. In our case this
special conical shape with a certain curvature, narrowed and widened in some places, allowing to
absorb polluted air without coercion and clean it, to increase wind speed in the narrowed areas in
accordance with Bernoulli's law, which we also use as a source of energy. Therefore, our model
can serve as a stand-alone power station in remote or inaccessible areas. The advantage of this
Geometry form is that it produces free energy even in calm weather, operates independently from
the wind direction, and does not have long blades, which sometimes break. Therefore, it is Smart.
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Wind control is not a new solution; the humankind has known how to use it for millennia.
The first sailing ships appeared several thousand years ago in the era of the earliest civilizations.
Manipulating various sailings, a sailing vessel has been able to move in any direction. All that is
left for us (for architects) to do is to apply this knowledge in architecture, where we also deal
with the planes of buildings which are required to create compositions in accordance with the
laws of physics of the atmosphere, and to direct the wind in the right direction.
C. Triangular and round shapes
The wind direction may be also changed by the geometric shape of water area. For example,
it is known that the wind rotates to the right passing over the water surface. So, the larger water
surface it passes, the more rotation it makes and vice versa: the less surface it passes, the smaller
it is twisted. Therefore the various forms of water areas affect this rotation differently: some can
dissipate it, while the others can gather it (Fig. 3, 4). It is possible to install the wind energy
generation plants in the point of wind flow gathering.

Figure 3. Application of wind rotation over the water area in urban planning

Figure 4. Example of the formation of water areas using the natural laws of wind rotation
when it passes over the water surface. Geometry of water areas defines the intensity
and direction of wind flow
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D. Parabolic shapes
An architect using the geometry of urban-planning forms is able to create a system of
transport highways non-intersecting with the residential areas, ensuring safety and being free
from the deleterious gases and noises emitted to the atmosphere. Axiomatic expression of the
British: "sheep have eaten people" is read today as "transport eats people". Transport has become
our main competitor for vital space: cars captured the residential areas, recreational facilities and
centers of cultural and social services. In the author’s opinion, one of the solutions to transport
problems is the parabolic shapes of residential structures, constructed along the transport
highways. Screened (shielded) buildings with garages, warehouses, parking areas located near
highways reflect harmful effects of transport and protect the inhabited space located on a reverse
side of parabolic buildings opened to the nature. The residential courtyards, kindergartens and
schools are located there. This functional separation allows creating the residential areas nonintersecting with the transport highways and ensuring people’s safety and fresh unpolluted air
(Fig.5).

Figure 5. The concepts of residential areas non-intersecting with the transport highway:
1 - transport highway, 2 - residential areas, 3 - shielded buildings

E. Hyperbolic paraboloid shapes
This curved shape turned to the sun allows obtaining a sun-exposed surface where additional
spherical paraboloids are located. This surface concentrates the solar energy, on the one hand,
and, on the other hand, ensures a comfortable environment for the public and residential complex
where a series of buffer spaces consisting of the open, closed and winding streets modify the
negative environmental factors into the favorable ones (Fig. 6).
Conclusion
Thus, we have observed the dependence of space properties on architectural and geometrical
shapes that do not conflict with the Nature, but rather interact with itefficiently and solve many
problems. Based on the knowledge of the Nature laws and application of smart geometry it may
be possible to create project proposals for various climatic zones that solve a number of urbanplanning issuessimultaneously: environmental, social, aesthetic and other issues.
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Figure 6. Reconstruction Project for "Otrar of the XXI Century" Public and
Residential Complex in Astana.A hyperbolic-paraboloidal shape of the complex is
caused by transformation of the aggressive environmental factors into the
favorable ones
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A STATISTICAL RESEARCH ON THE TYPICAL
PATTERNS OF MODERN HOUSING FABRICS,
CASE STUDY OF NANJING, CHINA
Abstract: After nearly 20 years of massive social housing construction and another 20 years
of housing real estate development, Chinese cities basically solved the citizen’s housing
problem in the second decade of the 21st century. As a consequence, the major physical
component of contemporary cities is modern housing fabrics, which cover over 30% urban
land. It is generally believed this magnitude housing development is dominated by modernism
residential building with a standard image of a slab apartment. However, as revealed in this
research, the real situation is far more diversified and complicated, with various building
types, like villas, slabs, towers, and different spatial arrangements, like parallel, zigzag,
enclosure. How to classify these diversified realities and what are the typical patterns
of different housing fabrics? To answer these questions, this research collected more than
200 housing fabric samples across the city of Nanjing. The latter is the Capital of Jiangsu
Province, and a typical modern mega-city in Yangzi River Delta area. To get the reasonable
categories of fabric types, a comprehensive classification system is applied. Different from the
too simplified classification based on single parameter, building height, adopted in the
national housing standard, this classification system is based on the matrix of various
parameters, including building height, arrangement, and a building type. The various
parameters and their intricate combinations guarantee the classification to be capable to seize
and distinguish the formal features of different fabrics. Spacemate, a charting tool developed
by B.M. Pont and et al. in TU Delft, is used to testify the classification. After the classification,
the samples are divided into 21 categories. For each category, data samples, like spacing,
dimension of building footprint, height, density, land coverage, and et al. are collected and
a statistical analysis are conducted. Based on this qualitative sample studies, the typical
patterns and their statistical models are built up. In the application part, a bioclimatic
performance study of these typical patterns is presented. Due to the typicality and statistical
precision, the complicated co-relation between urban fabric and bioclimatic performance
could be discovered, efficiently and convincingly.
Keywords: urban fabrics, modern housing type, statistical analysis.

Introduction
Chinese cities faced a serious housing shortage after the 70s of the last century because of
a huge population and rapid urbanization. In the recent 40 years, through massive urban renewal
and by virtue of a rapid growth in real estate development, Chinese cities have basically solved
the citizen’s housing problem in the second decade of the 21st century. As a consequence, the
major physical component of contemporary cities is modern housing fabrics that covers over
30% of urban land. They form the base of urban morphology. These new residential buildings are
usually modern apartment buildings, creating a homogeneous impression of modernism’s slabs.
However, as revealed in this research, the real situation is far more diversified and complicated,
with various building types, like villas, slabs, towers and different spatial arrangements, like
parallel, zigzag, enclosure.
How can we describe these diversified housing fabrics accurately? Namely, how can we
classify appropriately and describeprecisely the formal features of housing fabrics. A further and
latent question is how the modern housing fabrics form the base of a city.
© PENG Dandan, QINQin, HU Youpei, 2019
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In the classical urban morphology theory, urban fabrics are usually analyzed from three
levels, namely a street block, a plot and a building (Conzen, 1969). Thistriple-layer structure
perfectly fits the compositional logics of western cities. However, when it is applied to the
subject in this paper, we face problems. As shown in Figure1, it is a typical section of the inner
city of Nanjing, which is the case study city of this paper. First, the street blocks in the section,
just like other Chinese cities, are diversified in sizes and shapes. Second, residential plots are
greatly different in scale and form. This is caused by complicated changes in land ownership and
ever-changing space production systems. The irregularity and disorder of street blocks and plots
result in difficulties todefine the standard types of street blocks and plots. It is difficult for us to
describe and explain the housing fabric of the modern Chinese cities with the "building-plotstreet block" compositional logic. The topic of this paper, that is the morphological description of
the Chinese modern housing fabric, seems to be simple, but actually is difficult for the lack of
theory.
In this paper, a key concept is put forward: a fabric pattern, which is a fabric segment,
formed by several individual buildings according to the fixed spatial arrangementrules. This
segment can be infinitely duplicated in all directions to fill in large urban area. With this concept,
the above mentioned controversiality in the plot and street block level of theurban form are
suspended, andthe influences of the fabric patterns on urban morphology are highlighted.

Figure 1. A typical section
of the inner City of Nanjing

Figure 2. 114 residential community samples
in the City of Nanjing

Nanjing is selected as the case study city. It is the capital of Jiangsu Province and a typical
modern mega-city in the Yangtze River Delta area. It can be a representative in the Yangtze
River Delta region, and to a certain degree, a representative of a modern Chinese city.
What needs to be noted is that modern Chinese houses, though roughly obey the same
arrangement logic, are sensitive to geographic positions due to the restrict regulation of sun
access. As a consequence, housing fabrics in different regions of China have certain difference.
The differences mostly liein the variations of geometric values in the same patterns, for example,
in the difference of a width to height ratio between front and rear houses. Therefore, one the one
hand, the housing patterns put forward in this paper are to be applicable to more regions in China
in configurational level. On the other hand, the formal feature values of each pattern need to be
adjusted in case of specific cities.
114 residential community samples (Fig.2) are selected from the main city of Nanjing. The
samples are classified into several fabric patterns according to the synthetic classification
framework proposed in this paper. Then, the geometric parameters of each patterns are
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statistically analyzed from the sample groups, thus quantitatively defining the housing fabric
patterns could be done. Gross fabric index parameters (a plot ratio, coverage rate and mean
height) are used as examination standards to verify the correctness of the fabric patterns, and
Spacemate tool is adopted as the verifying platform.
Classification of patterns
Generally, Chinese urban houses are classified in two ways. The first way is the building
height. According to heights, buildings are classified into low-rise buildings, multi-story
buildings, small high rise buildings, medium high buildingsand high rise buildings with a height
of less than 100m. The purpose of the classification is to distinguish the buildings by height to
match different fireproof standards. This classification is regulatory, selected from the official
building codes (GB50352,2005; GB50096,2011; GB50016,2014) However, it fails to distinguish
the spatial arrangements of the fabricsprecisely. The second way is found in the standard
residential area planning text book and handbook, andapplied to the daily design practice (Deng
and Wang,1996; Zhu and et al.,2011; Hu,2006; Huang and Zhu,2016). It classifies housing
fabrics by several typical arrangement patterns, such as a parallel slab type, a dot type, an
enclosure type and etc. This classification seems to work more effectively in the significant
classification of the housing fabrics. However, this classificationis relatively vague, rough and
insensitive to building heights. It does not meet our requirements for an accurate description.
The classification framework adopted in this paper is based on the building height and
arrangement pattern synthetically. Namely, it is a two-dimensional matrix that integrates the
building height and arrangement pattern.
1. The dimension of a building height: Following the official building codes, residential
buildings are classified into the following 5 categories:
1) Low-rise buildings (F3): buildings with three or fewer stories, mainly detached villas or
town houses. Due to high prices, there are the minority in the urban housing family.
2) Multi-story buildings (F6): buildings with a story number within a range of 4 to 7
(sometimes up to 8). This type of buildings usually has 6stories.In accordance with the
buildingcodes, an elevator is required for buildings with over 6 stories. As a consequence of
this regulation, we can see that the majority of urban housing is 6-story buildings. However,
in reality, we will find some special situations that do not obey the regulation absolutely. One
situation is that the dwelling unit on the 6th floor is a double-floor unit. In this case, elevator
is not a necessity even if the total number of stories reaches 7. In another case, the strict
building codes have been issued after the construction of some old residential communities,
so that these buildings may also have 7 or 8 stories. For these special cases, we will tag them
as multi-story buildings, because they still obey the architectural logic of a typical multi -story
building.
3) Small high-rise buildings (F11): buildings with a story number within a range of 8 to12. The
majority of the small high-rise buildings have 11 stories because two elevators and a smoke proof
staircase are required for buildings with over 11 stories in accordance with building codes. The
buildings with 12 floors that have double-floor housing units on 11th floor, still belong to this type.
4) Medium high-rise buildings (F18): buildings with a story number within a range of 12 to
19. The majority of the medium-and high-rise buildings have18 floors because two safety exits
and smokeproof staircases are required for buildings over 18 stories in accordance with building
codes. Like the previous types, buildings with 19 floors that have a double-floor housing unit on
18th floor, still belong to this type.
5) High-rise buildings (F29): with more than 18 floors but a height of less than 100m.
Buildings with this height are diversified in a story number, usually having 26, 30 and 33 stories.
These types of buildings have a maximum of 33 stories because buildings over 100m are superhigh-rise buildings according tothe building codes, and their design and construction standards
are greatly higher than those of the common high-rise buildings. At present, there are only a few
super-high-rise residential buildings in China.
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2. The dimension of spatial arrangement pattern: we put forward 8 arrangement patterns
according to the severalstandard residential area planning texts book and handbooks mentioned
above. The patterns follow the compositional sequence of a dwelling unit -apartment unitresidential building-building group, from the small-scale to the large-scale. Dwelling units are
assembled around a vertical circulation core (a staircase, an elevator well) to form anapartment
unit, whichusually includes 2-4 dwelling units (for some high-rise buildings, up to 8-10 houses)
on each floor. The apartment unit is a standard module to form a residential building. The latter
assembles the apartment units in various ways, for example, a slab, a dot, azig-zag and curved
line ways. At last, one or several (usually 2) limited types of residentialbuildings are arranged to
form a fixed building group according to certain space interval rules. Thesearrangementsinclude
aparallel-slab pattern, adot-array pattern, aslab-dot-mixed pattern, an enclosure pattern and etc.
Generally speaking, diversified arrangement patternsare mainly formed by assembling of
buildings and apartment units, instead of dwelling units.
Table 1
The 18 typical patternsof modetn hosing fabric in Nanjing

S1

S2

S3

S4

S5

ST1

T1

T2

F3
F6
F11
F18
F29

Based on the above-mentioned two dimensions, a total of 5×8 patterns can be
obtained(Table.1). This classification framework is applied to the 114 collected samples, which
means that the samples are classified according to the classification standards. It is found that not
all the categories in the classification framework have corresponding samples in reality. For
example, the high-rise enclosure pattern (S5-F29) is not adopted in real projects and only
theoretically exits because of its low efficiency in land developing, and poor architectural quality.
After excluding merely theoretical patterns, we found a total of 18 patterns existing in reality. It
can be seen that, the most patterns are found from the multi-story buildings, and as the height
rises, patterns become fewer.
Statistical analysis and qualification of the patterns
The patterns given in the above section arepresented in a diagram form. In each pattern,
specific geometric parameters (such as the spacing between buildings, the length and height of a
building) are not defined. The geometric parameters of the samples of the same pattern are
collected, and statistically analyzed to build the standard quantitative model of the pattern.
The most popular multi-story parallel slab pattern (S1-F6) is taken as an example(Fig.3). To
quantitatively describe the form of the pattern, the values of the following geometric parameters
need to be known: the length and width L/W of each apartment unit, the number of units (n) and
stories (H, the height between every two stories of a building is usually 3m) of a single building,
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north-south spacing and east-west spacing (Y/X) between single buildings. Therefore, a total of 6
geometric parameters (L,W,n,H,X,Y) are needed to define the pattern. The seven samples
belonging to the pattern are measured with the 6 geometric parameters. It has been found that ,
the statistical values are in a normal distribution form, which means that the arithmetic mean
values can be used as the standard statistical values of the parameters.Besides these 6 geometric
parameters, a rotation of pattern is observed in each sample. However, in most cases, the rotation
is caused by the aligning to the boundary of a plot or a street block. The rotation angle is not an
edogenous parameter, and is excluded from the geometric parameters of the pattern. With the 6
geometric parameters, the statistically quantitative model of the pattern is defined accurately.
A multi-story point-slabpattern (ST1-F6) is taken as another example(Fig.4). Compared to
the parallel slab pattern, it has a more complicated form and needs to be defined with more
geometric parameters. A total of 8 parameters are used, including the length and width of the
point unit, the length and width of the slab unit, the number of the slab units, the average height,
and the spacing in two orientations. The statistical values of the 8 parameters are obtained
through the sample analysis and statistical study, and the quantitatively standard model of this
fabric is defined. Comparing the standard model to the real samples, it can be found that the
model is more regular than the samples. However, the difference does not deny the validity of the
model; on the contrary, we believe that the significance of the model lies in its simplicity and
standardization. In real cases, irregular transforming happens on the local scale, due to the impact
of the local context, but it did not essentially change the arrangement logic of the fabric. The
purpose of the standard model is to remove the local irregularity and to present the fabric itself in
a classical form.

Figure 3. Thestatistical analysis of a multi-story parallel slab pattern (S1-F6)(above: the samples;
the left bottom: the model of S1-F6 with geometric parameters; the right bottom:
the statistical study of the geometric parameters.)

The geometric parameter values of various patterns are statistically measured following the
above mentioned procedure, and all the 18 standard models of the fabric patterns are
quantitatively defined (Table 2).

Urban Form and Social Context: from Traditions to Newest Demands. 2018

577

URBAN FORM AND TECHNOLOGY

Figure 4. Thestatistical analysis of amulti-story point-slab pattern (ST1-F6)(above: the samples;
the left bottom: the model of S1-F6 with geometric parameters; the right bottom:
the statistical study of the geometric parameters.)

Validation of the patterns
The gross value of housing fabrics in a certain range, like density (FAR, floor area ratio),
land coverage, are not corresponding to all the patterns, but only to fewof them. For example, the
low-rise residential areas usually have FAR of about 1; the multi-story residential areas usually
have a FAR of maximum 2; if the density of a high-rise residential area is 2, then it is not
feasible, because it fails to explore the economic value of the plot fully, and would not exist in the
real estate market. Comparing to the geometric parameters, the gross parameters of housing
fabrics are more fundamental and essential. The fabric models based on the statistical study of
geometric parameters need to be verified on the gross level.
The most common gross parameters of housing fabric are FAR, land coverage and average
height, which are adopted as the land developing index by urban planning bureau in China. The
three parameters mutually have internal correlations.
In order to present and study these three gross parameters effectively, comprehensively and
simultaneously, Pont, M.B. and Haupt, Phave invented a useful chart tool, namely Spacemate. It
is made with two basic coordinate axes, FAR coordinate axis and land coverage coordinate axis.
Spacemate can be imported with an additional axis, average height, in the form of a slope line
because of the functional relationships between the average height and the two above-mentioned
factors. Therefore, any plot with any kind of a building on it, can be represented as a point in
Spacemate. De Pont, et.al. have studied residential plots in the Netherlandsand disclosed that the
residential buildings of the same type located in the same cluster in Spacemate (Pont and Haupt,
2004; 2010).
For this research, Spacemateprovides a useful tool for verifying astandard model on a fabric
gross level. If it can be proved that the standard model and correspondingreal samples are
distributed in the approximate region (namely belonging to the same cluster) in Spacemate, the
validity of the modelsis verifiedon the gross level.
The multi-story parallel slab pattern is still taken as an example(Fig.5).
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Three plots from the samples groups are selected as the test cases, that represent typical
small, medium and large plots. A standard model of a multi-story parallel slab pattern (S1-F6)
respectively hatch (fill in) the plots to obtain three new samples (marked with ‘*’ in
Figure.5).The new samples are compared in pairs to the three original cases in Spacemate. All the
three pairs of the samples are found to be distributed in approximate spaces. It means that the
standard model can representthe real cases to a certain degree on fabric gross level, and its
validity has been proved.
Table 2
The qualitative definition of the 18 typical patterns

T1-F3

L=13.37 W=14.23
X=13.90 Y=14.84
H=3×3

S1-F11

L=18.04 W=12.48
X=17.74 Y=36.75
n=3 H=11×3

T2-F3

L=16.50 W=15.10
X=12.40 Y=4.01
H=3×3

S2-F11

L=16.70 W=12.50
X=8.75 Y=13.07
n=3 H=11×3

S1-F6

L=14.12 W=13.20
X=7.53 Y=17.95 n=4
H=6×3

T2-F11

L=22.20 W=18.80
X=2.48 Y=13.29
H=11×3

S3-F6

L=10.92 W=12.06
X=8.91 Y=19.89
A=5.26 n1=3 n2=2
H=6×3
L=10.92 W=12.46
X=26.25 Y1=22.50
Y2=29.20 θ=5.95° n=5
H=6×3
L1=9.70 W1=10.67
L2=10.50 W2=8.63
X=7.50 Y=19.14
n=4 H=6×3
L1=14.31 W1=11.88
L2=18.72 W2=13.75
X=7.44 Y=17.34
n=3 H=6×3
L=16.37 W=14.24
X=8.50 Y=19.74
H=6×3

S1-F18

L=23.80 W=13.30
X=25.94 Y=51.38
n=2 H=18×3

S2-F18

L=26.60 W=13.30
X=6.70 Y=24.90
n=2 H=18×3

T2-F18

L=27.98 W=27.97
X=11.31 Y=8.35
H=18×3

S1-F29

L=31.90 W=13.80
X=48.37 Y=41.55
n=1 H=29×3

S2-F29

L=32.51 W=14.38
X=1.55 Y=32.07
n=1 H=29×3

T2-F29

L=26.81 W=24.72
X=11.36 Y=12.65
H=29×3

S4-F6

S5-F6

ST1-F6

T1-F6

T2-F6

L=15.65 W=14.17
X=-0.60 Y=10.29
H=6×3

The 18 patterns are verified one by one using the same method mentioned above(Fig.6).
Generally, the samples of standard models are located in the cluster space formed by real cases;
in term of details, the samples of standard models are basically located approximately to their
corresponding real samples. Thus, it has been proved that all the standard models of fabric
patterns are valid in the gross level.
Figure7.shows a real residential community, called Sample M. As we can see, any one of the
18 patterns cannot solely represent its fabric feature. This is because it is a mixed-fabric
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residential community. In fact, sample M is not an orphan case, on the contrary, there are a lot of
mixed-fabric residential communities in the real world, which are mixtures of 2 or 3 types of
fabric patterns. For each of mixed residential cases, there is an implicit sub-division to divide the
community into several small fabric areas with different patterns. According to this sub-division
logic, the sample M is divided into two sub-plots, plot-a and plot-b. Pattern S1-F11 and Pattern
T2-F11 are adopted to fill in the corresponding sub-area, and a new mixed case is produced. The
gross data analysis is conducted to this pairs of cases. Two groups of gross data, one from the
original case and the other from the standard-model-hatch case, are obtained (Fig.7). Moreover,
the gross data from each sub-areas are added together to produce the third pairs of data, each of
which in fact is the gross data of the whole community. As it can be seen in Spacemate, the third
group of data is well-matched thatverifies the validity of the fabric models for the mixed
residential fabric. This verification reveals that thenature of mixed housing fabric is the hatching
with the sub-areas by different fabric patterns.

Figure 5. Validation of the multi-story parallel slab pattern (S1-F6) in Spacemate

Figure 6. The validation of all the 18 patternsin Spacemate
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Figure 7. The validation of a mixed-fabric residential community (Sample M) in Spacemate

(a)the location of the block

(b) the validation in Spacemate

(c) the housing fabrics with (right) and wihout (left) plot lines

(d) the housing fabrics replaced by standard patterns with
(right) and wihout (left) plot lines

Figure 8. Housing fabrics replacement with the standard patterns in a typical big street block

Summary and discussion
In this paper, Nanjing is taken as the case study city. 114 pieces of modern housing fabric
samples from Nanjing, have been selected, classified, and statistical studied, from which, 18
typical modern housing fabric patterns have beenidentified and quantified. They lay a foundation
for the further precise and quantitative urban morphology research. As mentioned above, these 18
patterns (in particular the values of geometric parameters) have certain territoriality. Values need
to be adjusted before applied to specific territories.
Finally, we would like to end this paper with a discussion of an interesting case shown at the
beginning of this paper. Let’s focus on the big block at the bottom of the case area (Fig.8-a).
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Operation of replacing fabric with standard patterns is conducted: non-house buildings in the
block are reserved, while the housing fabrics on residential plots are replaced with the
corresponding fabric patterns(Fig.8-d). The urban fabrics before and after the replacement are
compared. First, they are visually consistent to a certain degree; second, conformity is observed
in terms of the land gross value(Fig.8-b). Another interesting point is that, it is very difficult for
us to predict the accurate shapes and positions of plots according to the variations of the fabrics
themselves, if plot lines are hidden (see the most right colomn in Fig.8).
This case re-confirms the validity of the fabric patterns. More importantly, itextends the
discussion to the following argument: housing fabricsare formed by the hatching of diversified
plots with different fabric patterns. To some estend, fabric patterns overcome the irregularity of
Chinese cities (in particular the inner urban areas) in aspects of plots and street blocks. They
contribute to an urban morphological background with a relatively homogeneous quality. Not
street blocks, nor plots, but patterns are the nature of modernhousing fabrics in Chinese cities.
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INVESTIGATION OF THE SPATIAL DENSITY OF PUBLIC
AND BUSINESS OBJECTS IN ALARGECITY WITH
THE HELP OF GEOINFORMATION TECHNOLOGIES
Abstract: The article is aimed at studying spatial distribution ofpublic and business objects’
density with the use of geoinformation technologies. The data has been taken from the
OpenStreetMapgeoinformation project. Earlier, we showed it to be a radial component of
public and business facilities’ density. This work is a continuation of the previous one. The
angular distribution ofpublic and business objects’ density is studied. It is demonstrated that
the distribution is essentially asymmetric. Primary directions of the city development are
revealed. The obtained results are interpreted by means of the "frame- fabric"model.
Keywords: GIS, geoinformation technologies, spatial distribution, "frame-fabric" model,
angular distribution of density.

Introduction
The Soviet urban planning school confined a functional approach to the management of area
development, when each area had its own function: housing, industrial, recreational, etc. The core
efforts in this approach seek to create the best planning structure through the optimal mutual
placement of zones with a certain functional purpose. A prominent Soviet urban planner,
A. E. Gutnov was the first person who realized the shortcomings of this approach. The
principle he expressed in the book “The Evolution of Urban Development” was the need to shift
from the functional purpose of land to the description in terms of its use intensity. Thus, the term
“urban planning system” was introduced that shifted “the center of gravity from urban research to
the study of internal intrinsic interrelations of the facility and to the identification of the most
common properties of its structural and functional organization (SFO)” (F.T.Gutnov, 1968, p. 57).
The mathematical formula describing cities in terms of their land use intensity is as follows:
“revealing the dependencies between the basic properties of urban area F, D, T, where F is the
type of functional use, D is the intensity of use, T is the location (positional properties)” (ibid.,
p.119). In other words, we are talking about the establishment of the following dependencies:
f = f(F,D,T)

(1)

In the international tradition, a similar approach originates in the work of the English
economist and the statistician Colin Clark (1951), who studied the curves of population densities
in 36 cities from Los Angeles to Budapest in the period since 1801 to 1950. As a result of the
research, Clark obtained an exponential model of population density decrease depending on the
distance from the city center
D = a * exp (-b*r)

(2)

where D is population density, r is the distance from the city center, а is the density in the central
districts of the city, b is an empirical coefficient.
In the previous work, we investigated the law of diminishing the density of public- business
objects, depending on the distance to the city center. This work supplements the previous one –
© Gushchin A.N., Sanok S.I., Tatrnikova Y.S., 2019
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A.N.Gushchin, S.I.Sanok&Y.S.Tatrnikova (2107), and it is devoted to the study of the angular
distribution of the spatial density of public-business objects. In combination with the previous
radial distributions, this is an equivalent to studying the morphological structure of a city in polar
coordinates. This method should be useful tostudy the structure of a compact city.
Methodology
The key research methods, as it is indicated in the title, are geoinformation technologies. In
the research, the authors use the freely distributed QGIS (Quantum geographic information
system) (Welcome to the QGIS project!, 2017). QGIS is a full-featured geographic information
system closely integrated with online geo data.
As a data source, the authors use of the OpenStreetMap project (OpenStreetMap, 2017).This
project (“open street map”) is a non-commercial web-mapping project for creating a detailed free
geographic map of the World. The community of theparticipants – Internet users maintain the set
of maps. The project data is distributed under the terms of theOpen Database License
(OpenStreetMap blog, 2017). The quality of the OpenStreetMap project data was investigated by
Mordechai Haklay (2010). His findings showed that the information was accurate enough. A later
investigation of the data accuracy was carried out by Barron et al. (2017)
whoconfirmedMordechai Haklay’s conclusion. The geo data samples used for the Russian
regions can be found in the paperby Yu.Kruglov, V. Stetsurina and E.S. Snezhkina(2013).
Thus, we can use the geo data from OpenStreetMap as completely reliable. The obtained activity
map is demonstrate in Fig.1.

Figure 1. Spatial distribution of public and business objects in Ekaterinburg. Source: the authors

In total, the following types of 11,886-point features have been imported: banks and
insurance companies, consumer services, vet medicine, hotel services, businessmanagement,
healthcare, cultural institutions, shops, scientific activities, public education, catering, public
administration, entertainment, religious establishments, markets. The classification of the objects
is made according to the official document (the Ministry of Economic Development ofthe
Russian Federation, 2014).
To construct the histogram, the authors have made two calculations: for the first calculation,
the area has been divided into fifteen rings each by 1.45 km wider than the previous one. Then,
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using the QGIS system, spatial queries have been performed to select objects inside a specific
ring, after which the number of activities has been recalculated into the spatial density – the
number of objects per a square kilometer. When calculating the objects spatial density, the
authors have made amendments related to unused land: industrial zones, water bodies, etc. that
could lead to distortion of theresults.
Figure 2 illustrates the scheme of calculating the angles for each object. The formula for
calculating the angle between the fixed axis "north-south" with the origin in the common system
of coordinates of the circle centers, and the direction given by the sector drawn from the origin to
the point where the next object is located is shown below.
φi= π/2 – arctg ((yi- y0) / (xi– x0))

(3)

Here (xi, yi) are the coordinates ofiobject falling into the ring. (x0, y0) are the coordinates of
the center common to all the circles. Further, a histogram has been constructed from the obtained
angles with an interval of 20°. These histograms are constructed for each ring. An example of a
histogram of the angular distribution for the first spatial ring is demonstrate in Fig.3.
20%
15%
10%
5%
0%
Interval of angles
Figure 1. The scheme of calculating the angles
for each social and business object. Source:
the authors

Figure 2. Histogram of the angular
distribution of objects for the first ring.
Source: the authors

The homogeneity of the public and business objects’ distribution is also checked by the
characteristics of the angular distribution of public and business objects. It can be expected that
for cities with a compact structure the angular distribution will be isotropic (homogeneous). The
characteristics of the histogram in Fig. 3 cause us to doubt the hypothesis of homogeneity. To
check the homogeneity of the distribution, a well-known statistical criterion has been used (A.
Ayvazyan, V.S. Mkhitaryan,2001).
Results and discussion
The general morphological characteristics of the spatial distribution shown in Figure 1 are as
follows: the nearest neighbors index is 0.34. The index of the nearest neighbors - a characteristics
adopted fromgeostatistics - represents the average number of the nearest neighbors for each
object (G. Materon, 1968). The calculated value indicates a strongly clustered character of the
spatial distribution, i.e. indicates that the spatial distribution of objects is not homogeneous, and
objects tend to cluster - clustering.
The homogeneity of the public and business objects’ distribution is also checked by the
characteristics of the angular distribution of public and business objects. It can be expected that
for cities with a compact structure the angular distribution will be isotropic (homogeneous). The
characteristics of the histogram in Fig. 3 cause us to doubt the hypothesis of homogeneity. To
check the homogeneity of the distribution, a well-known statistical criterion has been used (A.
Ayvazyan, V.S. Mkhitaryan,2001).
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Χ = Sn / Xср

(4)

where χ is the coefficient of variation, Sn is the standard deviation for a sample of n points, and
Xсрis the mean. The value of the criterion χ <33% indicates that the sample is homogeneous, i.e.
that the differences in the data values are due to random causes. In our case, the value of the
criterion χ> 33% allows us to reject the hypothesis of homogeneity.
The analysis of the data on the angular distribution within other spatial rings makes it
possible to determine the preferential directions of urban development. For this purpose, two
values have been calculated: the average number of public-business objects within a spatial ring
with the number N, and the number of objects lying in the sector of 100-120 degrees (sector
"south-east") – Figure 4.
250

200

150
Average number of
objects in the ring

100

Number of objects in
100-120 sector

50

0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Number of ring

Fig. 4. The number of public-business objects inside on average
and within the selected direction "south- east". Source: the authors

The difference between the two types of the curves’ behavior is clearly visible in Figure 4,
namely, the rate of thedecrease in the number of objects in the southwest beam is significantly
smaller than the average rate of the decrease in the number of objects. The authors believe that
this behavior is related to the availability of high-quality transport highways and the construction
of large public and business facilities: an exhibition site for exhibitions "Innoprom", located near
the route to the Koltsovo airport that led to a further increase in the number of public and
business facilities. From the theoretical point of view, Fig. 4 is an excellent illustration to the
"framework and fabric" model. The long "tail" of the sample along the ray "south-east" is a
forming a frame. According to A.E.Gutnov, the frame is formed, in particular, at the expense of
large public and business objects: "in one case the high intensity of development may be due to a
combination ofbusiness facilities concentration with the related services, in another case due to a
powerful cultural and recreational center, in the third one due to the trade and service center of a
housing estate, etc. " (A.T.Gutnov, 1968, p. 43). That confirms the authors’ point of view. The
second feature of the graphs in Figure 4 is the sharp peak of the number of objects in the region of
the third spatial ring. This effects is largely due to the effects of calculation. If you recalculate
data not by the absolute number of objects, but by their spatial density (the number of objects per
square kilometer), then the effect is notobserved.
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At thefirst glance, experienced come to the same conclusions specialist simply looking at
Figure 1. An expert can identify the direction "north-west" as a probable direction
fordevelopment.
An expert can identify not only the "south-east” direction considered above as a probable
direction for development, but also the"north-west" direction and possibly other directions.
However, here the advantage of quantitative calculations is revealed.

250

200
Number of objects in 280300sector

150

Number of objects in 100120sector
1000
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Number of rings
50

Figure 5. Comparing the number of objects in the “south-east" and "north-west" directions
Source: teh authors

Comparison of the number of objects in the "north-west" and "south-east" directions shown
in Figure 4, shows that in the “north-west” direction there is no this extended "tail" of publicbusiness objects as in the “south – east” direction. This means that the "south- east" direction is
today the most likely direction of the urban development. The figure shows a sharp increase in
the number of public and business facilities in the area of the third spatial ring. A similar picture
is observed in Figure 4. Given the local nature of the observed maxima - they are all limited to a
certain sector; we can conclude that there is a change in the model of the urban growth. If earlier
the city developed as a city with a compact radial layout, now it can begin to develop according
to a multi-core Harrison-Ulman model. Visually, this development will be expressed in the
appearance of compact areas of high-rise buildings, saturated with public and business facilities.
The city administration at public hearings claimed that the city will no longer grow wide, but will
develop due to high-rise buildings. This confirms the above assumptions.
To obtain acomposite characteristic of the angular distribution of objects, the authors have
used the following method. For each angular sector, the total number of objects located within
each spatial ring has been calculated. In the obtained variation series, the median has been
calculated. Then its position has been determined graphically and the obtained values have been
connected together, forming a polygon. The results are demonstrated in Figure 6. The figure
demonstrates the central core of the city. It represents a geometric figure without noticeable
asymmetry. At the same time, it can be said that a planning axis is being formed in
the"northwest" - "south-east" direction. The data in Figure 6 agrees with the data obtainedearlier.
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Figure 6. Composite characteristic of the angular distribution. Source: the authors

Conclusion
In general, the analysis done in the work is consistent with the idea of the city spatial structure
that is described in the master plan as a "compactly dispersed, radial planar structure" [15]. At the
same time, the analysis using geoinformation technologies and methods of exact sciences makes it
possible to reveal the characteristics of the city spatial development in the direction of the primary
development, the type of urban development more accurately. The practical benefit of this research is
the general methodological significance of the methods proposed as a universal means of studying the
most common territorial-spatial aspects of urban morphology.
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THE IMPACT OF CONSTRUCTION INDUSTRY ON THE
CONTENT OF HEAVY METALS IN THE AIR
ENVIRONMENT OF KRASNOYARSK CITY
Abstract: The construction industry has a significant role in the environmental situation of the
city of Krasnoyarsk providing the population with residential, industrial and road
construction facilities. A necessary component of construction activity is the enterprises for
the production of building materials using a wide range of chemical compounds that annually
enter the atmosphere, water bodies, groundwater, soil in the form of industrial emissions,
affecting the environmental situation. The construction industry is also impossible to imagine
without the use of vehicles, the operation of which is impossible without fuel that absorbs
oxygen and emits exhaust gases containing heavy metals in their composition. From the
environment dangerous substances enter the human body through the skin, inhaled air, food
and eventually cause its functional changes. Exceeding the maximum permissible
concentrations heavy metals can have a toxic effect on the human body, so it is necessary to
measure their concentration in the air of Krasnoyarsk city regularly. The most common heavy
metals entering the atmosphere as a result of industrial emissions include lead, mercury,
cadmium, zinc. Lead has a toxic effect, it accumulates in kidneys, liver and other vital
organs, gradually leading to disruption of the entire body functioning. Mercury has a toxic
effect on the human body, animals and natural components; it is widely used in various
industries and a part of a number of pesticides. Cadmium is a chemical element with toxic
properties exceeding the properties of lead. It easily passes from soil to plants. Zinc is widely
used in the production of paint products, medicine and printing. In case of excessive intake by
the body it has a carcinogenic effect.
Keywords: construction industry, heavy metals, urban environment, construction wastes

The term "heavy metals" includes a wide range of substances that are hazardous to human
health and have a negative impact on the environment. Depending on the time of exposure,
concentration, chemical, biological and toxicological properties, these substances can cause
allergic, carcinogenic or fibrogenic effects on the human body.
Currently, this term is widely used by many scientists in connection with the increasing
impact of man-made pollution on the environment of Krasnoyarsk city that leads to the
deterioration of the environmental situation [1].
The construction industry is an independent direction of the economic system, designed to
provide the necessary facilities for production and non-production purposes.
The most typical pollutants of the construction industry are: dust, nitrogen oxides, sulfur
dioxide, suspended solids; toxic pollutants include heavy metals (Tab.1). In the soils of
Krasnoyarsk city and its environs, there is lead, nickel, copper, zinc, cobalt, other heavy metals,
the concentration of which is lower than the maximum permissible, but at the same time, in some
areas of the city and its surroundings the concentration of these substances is close to the
maximum permissible. The reason for this may be the wind rose and the proximity of industrial
enterprises to certain areas [2].
© Berseneva M.L., Gofman E.Y., Gumennaya O.V., Yakshina A.A., Mitckevich O.S.,
Danilovich E.V., Nikitina O.S., 2019
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Table 1
Classes of elements ‘ danger (toxicity)
Class of danger
I

II
III

Elements
Arsenic, cadmium, mercury, lead, zinc, 3,4-benz opyrene

Boron, cobalt, nickel, molybdenum, copper, antimony, chromium
Barium, vanadium, tungsten, manganese, strontium, acetophenone

Heavy metals are a part of rocks of the natural origin, being their secondary components.
More heavy metals are found in carbonates and clay rocks.
Industrial wastes associated with the construction industry include a wide range of heavy
metals, so one of the main tasks is to measure the concentration of the harmful substances formed
in the production process and their emissions into the environment regularly.
In this regard, it is necessary to ensure the binding of heavy metals into structurally stable
compounds, to avoid secondary environmental pollution and to eliminate as manyfactors that
contribute to the migration of hazardous components from the construction materials as possible.
In some building materials, being exposed to the aggressive environment for a long time, a
leaching of oxides, increased porosity occurs and this contributes to further leaching and
pollution. Lead, copper, zinc, nickel, cobalt included to the cement concrete are in water-soluble
compounds and dissolve in an alkaline medium quickly enough.
Therefore, it is necessary to introduce substances that increase the structural stability of
compounds that prevent the destructive processes of hazardous materials and their environmental
release in concentrations exceeding the maximum permissible onesinto the composition of
building materials (Tab 2).
The highest content of heavy metals is in phosphogypsum, mineral slime, wastes molding
mixtures.
Before choosing raw materials for producing construction materials and methods of wastes
management, it is necessary to pay special attention to the content of heavy metals water-soluble
forms entering the production process. Many production processes of construction materials are
based on grinding, crushing the raw material before the production process that causes the
formation of a large amount of dust and its impact on the production personnel.
Dust is tiny solid particles that are able to be in the air in suspensionfor some time. The
largest amount of dust enters the environment during the production and transportation of
building materials, finishing works, cleaning and painting of surfaces, digging of pits, processing
and installation of building structures.
The degree of dust negative impact on the human body depends on a number of factors,
which include the chemical composition, dispersion, shape, electrical charge, density, speed of
deposition of dust particles. Dust adversely affects the personnel’ bodies, getting into the lungs
when breathing, it is accumulated in them that leads to pneumoconiosis, skin diseases,
conjunctivitisoccurrence. In addition, dust worsens the visibility at construction sites, increases
abrasive wear of equipment, reducesthe productivity and work quality and worsens the sanitary
and hygienic situation in the workplace.
The weight method for determining the concentration of dust in the air of the production
room is one of the most widely used methods based on changing the weight of the filter passed
through the test air.
The dispersed composition of dust is determined by means of the devices that are divided
intothe ones that work without deposition, or with a preliminary deposition of dustaccording to
the principle of action are divided.
To prevent the air pollution by dust in the construction industry, it is necessary to ensure
maximum mechanization and automation of production processes that allow eliminating the
presence of the personnel in the dusted separation zones, equippingthe production with sealed
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equipment and using sealed devices during transportation. The reduction of the dustiness level in
the working space is also achieved by the use of moistened bulk components in the production of
building materials, the use of aspiration systems. It is necessary to organize air exchange in the
production room, providing removal of contaminated air from the room, thereby normalizing the
air environment.
An important source of the environmental pollution is numerous types of transport, the use of
which is an integral part of the construction industry. They are thesource of chemical, noise and
mechanical effects.
Table 2
Permissible concentrations of hazardous substances (ГН 2.2.5.2100-06).
Substance
Oxides NO
Nitrogen NOx

Content mg/m3
0.06
0.1

Lead compounds
Pb
Pb(NO3)2
Sulfuroxide
SO2
Carbonoxide СО
Carbon, (soot)
Benzopyrene C20N12
GasolineС

0.0003
0.0003
0.2
3
0.05
0.000001
1.5

The noise figures vary depending on the mode of transport, the highest level of noise being
recorded by trucks and machinery.
As a source of artificial noise pollution, road transport has a negative impact on the nervous
system, increases fatigue, leads to neuroses, reduce mental activity. Under the effect of the noise
ofcertain intensity there is a change in blood circulation, heart work, reduced muscle endurance,
decreased reflex activity. Noise is especially negative for the human body in combination with
vibration, causing a complex of the body disorders.
Arising at the level of human respiration, emissions from the transport operation are
particularly dangerous, causing allergic reactions, diseases of the respiratory system, circulatory
system. The components of exhaust gases produced by various types of engines include a wide
range of chemical elements, some of which have carcinogenic effects on the human body.
Within the framework of the current legislation, the enterprises of the construction industry should
not exceed the permissible values of emissions into the environment during the production processes and
take measures for their regulation. Particular attention should be paid, among other things, to the
utilization of construction wastes. The results of the study have confirmed that the emissions associated
with the construction industry of Krasnoyarsk city do not exceed the permissible values.
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RESPONSIBILITY OF THE UNION OF ARCHITECTS
FOR SUSTAINING THE LOCAL VISUAL AND CULTURAL
IDENTITY OF KRASNOYARSK AS A PROSPECTIVE
CULTURAL CAPITAL OF EASTERN SIBERIA
Abstract: Krasnoyarsk has a rich and significant cultural and architectural history (since
1628), embodied in its architectural monuments and urban environment. After the fall of the
Soviet Union with its well-defined visual and mental ideology (J. Charley), Krasnoyarsk, like
many Russian cities, seems to have developed erratically. Additionally, the link between
society and the built environment has been lost. However, the preservation of cultural layers is
of importance (C. Abel; P. Emmons) and one of the key elements needed for national
consciousness and a sense of national belonging (V. Putin, decree of 2009). The Krasnoyarsk
office of The All-Russian Union of Architects had the rights and responsibility for the
formation of a comfortable and relevant architectural environment and interactions between
the environment and society during the Soviet Union period; however, currently, it is, in fact,
fragmented and has lost its rights. Moreover, this Union is gradually dying as an institution
and should be reinvented, according to current needs of society (New Institutionalism, Meyer,
Rowan). Thus, the main question of the article is: how could the Union of Architects return the
prerogative for identification and sustaining of the local visual and cultural identity
of Krasnoyarsk, acting as a connector of the society and the built environment?Using elements
of historical-correlation research (L. Groat, D. Wang), relying on case studies of existing
approaches around the Western World and the existing theories of urban power distribution
(Domhoff, Mossberger, Stoker, etc) along with instruments of participation (Hofmann, Lee,
etc.), the initial work called Agency of Identity (D. Belova, MA thesis, Sheffield, UK, 2017)
was aimed to develop the scenario of programme implementation for the Union of Architects
as an Agency of Identity (‘Mapping Controversies’, Yaneva). Finally, the preliminary strategy
was developed to provide the Union with the scenario of empowerment. This could become
a social experiment, potentially used for future research.
Keywords: cultural identity, the role of architect, community, new institutionalism, power
distribution, mapping controversies, city identity, identical structure.

Introduction and research context
The city has a rich and significant cultural and architectural history (since 1628), embodied
in its architectural monuments and urban environment. A considerable amount of literature has
been published on the architectural history of the city and its architects. However, there are
relatively few historical studies of the key features of the historical Identity of the city and the
past and future role of architectural society in the formation of a ‘meaningful environment’
(Franz, 1994). Thus, a clear design description of visual Identity as well as studies of the issue of
the role of architect for this Identity are required.
The history of Russia has been characterized by a series of revolutions and crashes of
ideological systems, followed by identical crises. After the fall of the Soviet Union with its welldefined visual and mental ideology (Charley, 2008), Krasnoyarsk, as well as many of Russian
cities, seems to have developed erratically both in terms of structure and visual environment.
© Krzysztof Nawratek, Belova D.A., 2019
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Currently, a quite chaotic environment has become a fact: random, uncontrolled patterns,
materials, and textures against the background of ‘Khrushchev blocks’, unacceptable density and
industrial neoplasms today are parts of its history, its reflection (Fig. 1, 2). The further extensive
growth of the city can be proved by the expenditure of a masterplan and statistical predictions of
the construction industry. Therefore, a system and Agency for flexible masterplan and design
regulations are required in order to anticipate significant social and identical problems.

Figure 1. City growth and architecture

Figure 2. Globalized patterns in the city center of Krasnoyarsk
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It is apparent that one of the major concerns of the city now is the loss of the cultural Identity
of the visual environment. However, the preservation of cultural layers is one of the key elements
needed for national consciousness and a sense of national Identity. Additionally, a great deal of
previous research around the world has focused on cultural factors and how they influence
individual and group behavior. Bognar (1985) suggests that ‘people and their environment
mutually include and define each other’. Therefore, the preservation of cultural environment is of
importance. Finally, after a long period of neglecting, it is becoming one of the core issues of
Policy of the Russian Government (V. Putin, 2009).
The Krasnoyarsk Branch of the All-Russian Union of Architects (potential Agency of
Identity) had the rights and responsibility for the formation of a comfortable and relevant
architectural environment and interactions between the environment and society during the Soviet
Union period; however, currently, in fact, it has lost its rights and is dying gradually. The set of
functions and responsibilities of the Union is still enshrined in the Statute of the Russian Union of
Architects, which today is merely a formal document in the case of Krasnoyarsk.
Theoretical framework
In order to define the Identity, existing research on the role of architecture in the definition of
Identity was studied. It appears that, year by year, architecture is becoming an increasingly
sophisticated phenomena, encompassing socio-political aspects and agendas, science and
technology, even ideology and philosophy: in a word, anything but art, tradition and human
creativity (Abel, 2000). Thus, it is quite clear that architects should go further towards sociopolitical sphere in order to succeed in defining and sustaining the complex phenomenon of
Identity.
Probably, one of the cutting-edge problems for architects as ‘elite’ spatial practitioners, is the
issue of maintaining the significance of architecture and its privilege to influence people.
Tschumi (1996) said: ‘The increase in change and superficiality also means a weakening of
architecture as a form of domination, power, and authority, as it historically has been in the last
six thousand years.’ Architectural environments are influenced by globalization and the media,
which suppress culture and traditions. Architecture as a discipline seems to be lost among other
disciplines and scopes of production. Local Identity is being changed gradually by
exchangeability and facelessness. The superficial decisions taken are the outcome of marketdriven economical processes, where thorough consideration often gives way to quick actions.
However, architects still hold the important tools in their hands that could potentially help to
build new forms of society and bring cultural legacy into it. ‘Architecture is not about the
conditions of design, but about the design of conditions […] Strategy is a key word in
architecture today’ (Franz, 1994).
In Russia, we still hear no confident voice of architects as a community or a Union regarding
the ideological mission of architecture, or, alternatively, this voice appears to be suppressed by
concerned parties (Charley mentioned the same problem, 2010). Thus, the responsibility for the
environment and for spatial interventions (in Krasnoyarsk in particular) appears to be blurred.
Jonathan Charley, concerning the mission of architects, said: ‘Implicit in the ideas of authors like
Mandel, Arrighi, Schumpeter, Marx, and Harvey is the possibility for constructing a quite
different periodization of modern architecture based on the cycles and crises that characterize
capital accumulation. Baroque and Soviet Union used architecture as a power.’
When it comes to the physical aspects of the issue of Identity, here is a clear trend called
Critical Regionalism that can be considered as a methodology, mediating between an analytical
deconstruction of cultures and critique of universalism on a way of ‘cultural uniqueness’
(Lefaivre, Tzonis, 2012). Along with quite straightforward methods of preservation of the past
(conservation, design guides and codes), Critical Regionalism seems to be a possible technical
way towards sustaining the cultural layers.
When it comes to the philosophical aspects of the issue, the role of architecture can be seen
as a ‘filter’, a special type of ‘prism’ to refract the current reality (Fig. 3). It is apparent that
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society and the architectural environment are interdependent phenomena. Architecture, as a
discipline, and architects, as representatives of the discipline, being the centre of the ‘prism’,
could potentially influence a two-way process of reflection and refraction in a required way.
Representatives of ‘conceptually oriented research (a psychological frame of reference)’ believed
that attention to ‘collaboration in designing’ would produce more ‘meaningful environments
(Franz, 1994).
Apparently, architecture in a wide sense is a powerful instrument. Thus architects, as a form
of community, are responsible for shaping both the environment and the society on condition of a
participatory approach (Hofmann, 2014; Lee, 2008), which brings the particular idea that The
Union of Architects could become a form of ‘Spatial Agency’ (Awan, Schneider, Till, 2013).

Figure 3. Architecture as a transforming prism

Research question
Thus, the research questions of the article (based on the MA dissertation SSOA, The
University of Sheffield) could be stated in the following sentences. Firstly, is it possible to
rehabilitate and sustain the local identity for Krasnoyarsk as the cultural capital of Eastern
Siberia? What is the role of Architect in this process? Finally, how could The Union of Architects
return the prerogative for identification and sustaining of the local visual and cultural Identity of
Krasnoyarsk as the cultural capital of Eastern Siberia, acting as a connector of the society and the
built environment?
Research methods and methodology
First of all, logical argumentation (Groat, Wang, 2013) was used to state the problem
correctly, relying on the existing research. Secondly, an interpretive-historical research strategy
(Groat, Wang, 2013) was employed, investigating the development of the socio-political sphere
in correlation with the development of architecture in Krasnoyarsk within the context of growth
of the profession in order to prove the powerful potential of local architecture along with the
society of architects (Fig. 4). The history of The Union of Architects in Russia (Krasnoyarsk)
demonstrated the importance of the Union along with its actual impact. This was explained in the
form of diagrams and allowed to extrapolate the role and responsibility of society of architects in
the creation of meaningful environment.
Then, using case studies of existing approaches around the Western World, potentially
responsible bodies were defined. Case studies of successful forms of architectural societies (for
example, RIBA), and their roles, methods and impacts along with the book ‘Spatial Agency’
inspired the research and helped to construct the new approach to The Union of Architects as an
institution (Awan, Schneider, Till, 2013).
Elements of qualitative research (questionnaires and interviews, local newspapers and
official documents (for ex, federal bills) were used to gain feedback and prove the
contemporaneity of the issue. Then, in order to investigate the current real practical situation in
the city in relation to power distribution, mass media and official documents, as well as
interviews with local authorities and stakeholders, were used to find the gaps in the system. Then,
using the ‘mapping controversies’ (Yaneva, 2017) methodology, the draft scenario of programme
implementation of the empowerment for The Union of Architects was created.
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Searching for successful precedents and frameworks for the reinvention of the Union, it is
worth considering ‘New Institutionalism’ (Ekeberg, 2003) as the movement, encompassing a
series of practices, appeared in 1990-2000 to reinvent education and art institutions in terms of
both activities and a mission.
Finally, relying on the existing theories of urban power distribution (Domhoff, 2006;
Mossberger, 2001; etc) and instruments of participation (Hofmann, 2014; Lee, 2008), the MA
dissertation suggested possible ways of empowering and reinventing of the new Union, including
the system of methods that could potentially be used by The Union of Architects to sustain the
local Identity, and link the society and the built environment.
In sum, the combined methodology (Groat, Wang, 2013) was used, including elements of
historical-correlational research, qualitative methods, case studies, mapping and logical
argumentation to construct arguments.

Figure 4. Correlational diagram. History of architecture as a profession and as a physical environment

Results and discussion
Thus, the problems of local visual, cultural and morphological Identity and the Role of
Architect are interconnected and could be potentially solved together on condition of mutual
contribution.
First of all, Identity needs definition, taking into account citizens’ perception, by using a
participatory approach. A questionnaire completed by citizens and existing research demonstrated
the fact that heritage and historical areas play important roles in the formation of citizens’
perception of Identity (Fig. 5, 6). Thus, architectural heritage as an important part of local
Identity, as well as a possible methodology of sustaining Identity is nearly defined. To answer the
questions ‘what should we preserve?’ and ‘what should be done?’, it is worth extracting local
patterns, which can become a starting point for the essential dialogue with citizens on a way
towards the coproduction of local Identity, its promotion and the informing of future
practitioners. Studies of western methods provide the sustainable approach, encompassing
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heritage protection and professional expertise in environment (to sustain the identical pattern) and
interventions along with the promotion of local Identity. Studies of Russian trends in the field
demonstrated the lack of awareness of what exactly could be done. Thus, successful approaches
around the world should be adapted to the local situation, taking into account the urgency and
high relevance of the issue. Additionally, when it comes to practical approaches to architecture,
critical regionalism (Lefaivre, Tzonis, 2012) revealed the necessity of finding local regional
techniques, providing continuity of historical and cultural layers, and making links and references
with the past to provide diversity and survivability. Thus, even global models should be
appropriately adapted to local conditions and reflect the spirit of place. The role of an identical
pattern is essential.
The methodology of mapping controversies helped to investigate the complex situation
around Identity and find out actors interested in sustaining Identity, who influence the built
environment and how they do it (Fig. 7). It appeared that the representatives of The Union of
Architects act dynamically, but separately. The existing problems in the built environment helped
to define the fundamental problem, causing strong opposition between citizens and authorities
(see Diagram 2). Thus, the potential role of The Union of Architects as a consolidated, solid
Agency, responsible for the connection of authorities, the environment and people through
Identity became visible (Fig. 8).

Figure 5. The citizens survey. The most identical areas and points of the city

The official statute of the Union, describing its suggested functions and mission, provided
the set of potential basic activities for the future Union. The critical evaluation of ‘other ways of
doing architecture’ (Awan, Schneider, Till, 2013), full of successful examples, proved the
necessity of reinventing the Union and largely informed the strategy (Fig. 9). In sum, new type of
institution could potentially work as a questioning, researching, pushing and, perhaps, even
problem-solving platform, an ‘active space between community centre, laboratory and academy’.
Critical self-reflection of the institution can potentially lead to the re-invention of a dying form of
activity. With regards to the first steps, the transformation of this type of practice from a top-
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down structure and insider audience towards the new proactive democratic position can be
mentioned (Domhoff, 2006). Therefore, in the spirit of reformation, the attempt to create
something new on the basis of such an old-fashioned institution as the local office of The AllRussian Union of Architects seems a logical reaction to the socio-political conditions (Ekeberg,
2003).

Figure 6. The citizens survey. Favorite areas of the city

Figure 7. The potential place of The Union of Architects (red)
in the power structure of decision-makers
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Figure 8. The Union of Architects as mediator and filter between society and authorities

Figure 9. Imaginary strategy the empowering of the reinvented institution
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Figure 10. Imaginary strategy the empowering of the reinvented institution.
Scenario of interaction on the way towards the city Identity

Thus, architects as ‘thinkers of architecture’ should occupy this unique niche: in order to
overcome and balance the existing blur of responsibility, architects, being ‘mediators’ between
the environment and society, could potentially act as a third party, responsible for the selection,
control, guidance and gentle corrections of a vast variety of spatial interventions to bring the
message of, for instance, cultural legacy to life (Fig. 10). Therefore, when it comes to the strategy
of the social experiment of reinvention of the old institution into the new one, it is worth
matching the current needs of society and the political and economic conditions. This could
potentially lead to the finding and sustaining of local Identity on the condition of coproduction.
The MA dissertation came to the strategy of reinvention and empowering of the Krasnoyarsk
office of The Union of Architects as a new institution and presented it in a form of story
(narrative), answering the questions ‘how?’ and ‘what if?’ The strategy is also presented in the
form of diagrams, illustrating the fundamental principles of the experiment: the principle of
interaction of the main parties, the potential place of the Union in the power structure, a
programme of activation with particular actions and one of the possible scenarios of
implementation (Fig. 7-10). Rebranding of the new institution finalized the overall picture. The
graphical analysis of identical elements of the city could potentially be an initial point for the
dialogue with citizens.
It is apparent that in the process of construction of the perfect utopian picture (ideal Union),
actors would encounter real and quite significant problems, resistance and opposition. The first
problem it may encounter is fragmentation. Thus, after the fall of the Soviet Union Russian
society suddenly become individualized and fragmented. Therefore, the appearance of a strong
leader, image, mission, belief, energetic followers and constitution are required (New
Institutionalism, Ekeberg, 2003). In addition, all members of the Union should be highly
proactive in taking a strong position and avoiding the current tendency of gradual decay.
Members of the Union should start perceiving themselves as a part of commercial world with its
constant changes, challenges and competitive nature (Power Distribution, Domhoff, 2006). Any
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position should not be taken for granted, as the only way to solve problems in the crisis condition
and the context of scarcity is escaping the comfort zone. The Union should build the belief in
their ability to become efficient again. Snobbery and skepticism, quite common in architects as a
form of self-protection, can lead them to the perception that they work in a vacuum. However, the
link with people in a broad sense, co-production and commitment are inevitable and absolutely
central to the profession today. Moreover, architects’ mission of encouraging participation and
creativity of the society is among the most important aspects of their role.
Conflicts of ideologies, expectations and even timescales are always possible. Members of
the Union should show and promote mutual respect and appreciation even in case of
contradicting requirements and expectations of different parties, and accept differences,
imperfections and even opposing points of view. Strategic thinking based on constant dialogue is
the condition of success, maximizing the potential of coproduction. Soft skills, a nuanced
approach to the building of sustainable relationships and self-awareness could potentially lead to
the achievement of synergy, transforming not only the Union as an institution, but the whole city.
The lack of clarity in certain possible actions, caused by huge differences between the
Russian mentality and Western mentality, make the use of experience of successful precedents
quite limited. This should be compensated in practical terms with constant self-assessment and a
recording of the process. The move from rhetoric to actions is essential.
Conclusion. Recommendations
The issue of national cultural Identity of the built environment is a complex phenomenon,
encompassing the interrelated notions of urban morphology and cultural and visual identity,
currently almost lost in Russia, and Krasnoyarsk in particular. However, architecture, urban
structure and heritage are significant ingredients of it. Thus, operation within the architectural and
urban aspects of it could potentially lead to the recreation of a meaningful environment as a part
of local cultural Identity.
Sustainable relationships between groups of architects, society, institutions and authorities
could potentially transform the identical image of the city in a positive sense. Awareness of local
cultural roots by the promotion of Identity, participation and flexible systems of design guides
and regulations could potentially grow into a strong sense of cultural and national identity. It is
apparent that the image and strategy proposed in the work (based on the MA dissertation SSOA,
The University of Sheffield) are merely the first step towards solving such a complex problem
and should be developed further with better precision and be tested and corrected after testing.
Thus, it is an iterative process, which must be carefully recorded. The work does not pretend to
be a panacea or universal treatment. Instead, it names the issue, investigates the details and roots
of problems in order to find the best practical solutions, taking into account opinions, parties
involved and local features. Rather than trying to directly solve problems, it aims to widely
inform future practitioners and participants, as well as propose the general approach and
ideology. The successful implication is possible on condition of shared values, COOPERATION
and constant reflection.
In general, the carefully recorded experiment of the reinvention of local Identity through the
empowerment of the Union of Architects could potentially inform other local offices of the Union
of Architects in their development and ultimately lead to the creation of a powerful network
across the country. Methodologically, it is highly important to document and analyze the
experiment. It can be a part of dissertation, a book, and/or a series of presentations. Properly
recorded, the experiment can become a unique and important part of the theoretical framework
for future researchers. The methodology of mapping controversies can be used to track and
record changes in the socio-political sphere around the situation, and the experiment, in turn, can
become a precedent for the application of the methodology of mapping controversies, continuing
the theory of new regionalism in practical terms.
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SOCIO-ANTHROPOLOGICAL MODEL OF MODERN
URBAN ENVIRONMENT:
A HUMAN IN THE CITY, A CITY IN THE HUMAN
Abstract: A city, its structure and identity can be represented as a theoretic model. There are
“key” models of modern cities: servicing, comfortable, compact, “green”, learning, creative,
“smart” and social; more individual variants include creative, cultural, sporty, healthy and
adaptive cities, cities of opportunities, sustainable development, etc. A city, functioning in line
with any of these models, is inseparable from its social culture: historical heritage, traditions,
and values. The sociocultural model incorporates the description of real landscape, cultural
space and residents’ mentality. Sociocultural models are developed and implemented, for
example, for Moscow and St. Petersburg. Ivanovo, Tambov, Sochi, Nizhniy Novgorod,
Ekaterinburg, Novosibirsk, and other cities, which models can be found in various studies, are
grouped in terms of either resources which need to be managed or depressive economy which
needs means of rescue. In both cases the sociocultural model establishment is seen not only as
a way to “understand”, but as a way to “do”. A human being creates some space; the city, in
its turn, becomes both an opportunity and restriction for humans [N. Terebihin, Yu. Lukin, A.
Dregalo, V. Ulyanovsky]. Cities like people may be familiar, favourite, native, strange,
tiresome, diverse, businesslike, monotonous and boring. One can become “keen on a city like
a person, a city can become ‘someone’s fate’”. According to the average citizen’s perception,
each city has a face, character, heart, spirit, belly, profession, friends and enemies, its past,
present and future, the fact of being born, the recognition triumph, the process of dying, fate,
mission and potential. Most people in the world already live in cities, and “his or her city”
lives in each human being. These intangible elements comprise the subjective cultural space of
images, meanings and values of particular people, living in objective social and geographical
circumstances, i.e. the social anthropological model of a modern city.
Keywords: social anthropology, city, urban environment, model of town.

Introduction
A city, its structure and identity, can be represented as a theoretic model. There are “key”
models of modern cities: servicing, comfortable, compact, “green”, learning, creative, “smart”
and social; more individual variants include creative, cultural, sporty, healthy and adaptive cities,
cities of opportunities, sustainable development, etc. A city, functioning in line with any of these
models, is inseparable from its social culture: historical heritage, traditions and values.
The sociocultural model incorporates the description of real landscape, cultural space, and
residents’ mentality. Sociocultural models are developed and implemented, for example, for
Moscow and St. Petersburg. Ivanovo, Tambov, Sochi, Nizhniy Novgorod, Ekaterinburg,
Novosibirsk, and other cities, which models can be found in various studies, are grouped in terms
of either resources which need to be managed or depressive economy which needs means of
rescue. In both cases the sociocultural model establishment is seen not only as a way to
“understand”, but as a way to “do”. A human being creates some space; the city, in its turn,
becomes both an opportunity and restriction for humans [N. Terebihin, Yu. Lukin, A. Dregalo, V.
Ulyanovsky].
© Bobyleva N.I., 2019
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Methodology
Most people in the world already live in cities, and “his or her city” lives in each human
being. Cities like people may be familiar, favourite, native, strange, tiresome, diverse,
businesslike, monotonous and boring. One can become “keen on a city like a person, a city can
become ‘someone’s fate’”. According to the average citizen’s perception, each city has a face,
character, heart, spirit, belly, profession, friends and enemies, its past, present and future, the fact
of being born, the recognition triumph, the process of dying, fate, mission and potential. These
intangible elements comprise the subjective cultural space of images, meanings and values of
particular people, living in objective social and geographical circumstances, i.e. the social
anthropological model of a modern city.
Measurement and analysis
The emergence of humans altered the development of the Earth drastically. According to
biology, any human being is able to exist exclusively in a group. We can observe development of
events in the following sequence: emergence of conditions suitable for living – appearance of
humans – the social structure establishment – development of co-residence forms – emergence of
rural (hunting and farming) settlements – rural-urban differentiation – the urban lifestyle
prevalence – emergence of mass problems related to widespread urbanization – a lack of
efficiency when solved by military and political means – social demand for alternative solutions.
Discussing the issue in this way, we can state that a certain environment created humans;
humans are inclined to strive for improving the environment conditions of their existence; though
a person does not know exactly what conditions will become the best for them, what, in the end,
is an amazing paradox.
Once established as a social format, the urban environment gains more and more significance
for humankind. Modern models of the urban environment development are discussed by different
authors, for instance, A. Musiezdov (2013), D. Frolov, I. Solovieva (2016), etc. The relevance of
the ‘urban environment’ phenomenon research is evident, and for the coherent discussion of the
suggested social and anthropological model we should clarify the use of the categories involved,
such as ‘modern’, ‘city’ and ‘space’.
Historical models of cities are interesting to study in terms of flawed decisions and assertions
made by others but, in fact, they are practically inadmissible for reincarnation, since new reality
sets new targets.
The city is different from the village in categorical terms; a large number of cities grew on
the basis of rural settlements, except for new monotowns. Today villages can still become cities,
whereas cities do not turn into villages.
Any city is an object in space and cannot be concentrated at one point or within a small area.
On the other hand, extensive expansion is a feature of the urban development model absence and,
in general, signals emerging problems (for example, in the ‘slum urbanization’ phenomenon).
Therefore, space is a relevant feature of the definition of city. A successfully developing city
would have a well-designed space.
Today people are not aware of the alternative to the urban lifestyle. A return (specifically,
return, reversion, escape) to the rural lifestyle is evidently intended to impress. The study of the
social and cultural village model conducted, for example, by V. Matonin and focused on the
northern village model development is an innovation (V. Matonin, 2013). Life conditions in a
particular rural area can be improved and local population can be retained temporarily, but the
fundamental widespread prevalence of urban dwellers over rural ones proves the fact that the
world’s population has made its choice in favour of cities, and this fact should be accepted.
As stated before, humans tend to improve their life conditions. We can observe the following
typical social adaptive trajectories: creating a microcommunity (love, relationships, work),
getting harmonized with a mesacommunity (education, culture, science) and adjusting to a
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macrocommunity (politics, authorities, society). They will be considering in the continuum on the
basis of such conditions as humans, cities and today.
What does it mean to ‘love one’s city’? Is it really possible to ‘love’ inanimate objects within
a city sincerely, such as a stone building, a cast-iron fence, or an asphalt road? Marble, steel and
concrete structures may, possibly, be aesthetic or unique, but they lack an essential quality: a
mutual reaction to us that we call human relationships and what we search for in love. It turns out
that we love not a bridge, a clock or a lamp post, but our memories and relation to them. By
changing their attitude to what is happening in the city, people change its environment.
One should work hard for positive changes to happen. It is always more challenging to create
something than to destroy something. If the city provides employment, it means that there is life
it; if the number of jobs is growing, the city has the future. The social and economic features of
northern cities are analyzed in economists and sociologists’ works, for example, by A. Dregalo, V.
Ulyanovsky (2011), I. Lavrova (2016).
We remember every city in which we have once lived, worked or loved. Everyday life, daily
work and human life come, take place and finish in a specific urban context, and the city as a
transcendental phenomenon contributes objectively to our life more often than a tropical
rainforest, a mountain peak or a farm field. Here we should confine ourselves to the assertion that
characteristics of the microcommunity depend on a person, in contrast to the macrocommunity
(‘people cannot choose times, they live and die in them’). A person likes his or her city when he
or she likes this city in him/herself, cares about this relationship, develops and supports it,
therefore, makes concrete practical actions: knows the native city’s history, respects other citizens,
maintains relations with others, starts a family, communicates with friends, creates the
microenvironment, plants trees and, finally, clears up the litter.
The main source of successful social adaptation of people to the urban environment is,
undoubtedly, the level of personal culture. A person, who has an opportunity to receive the socalled good education, abilities to master a particular curriculum and the intention to do so, has a
less destructive power. Being a member of the education system (for example, studying in a
higher educational establishment) a citizen is busy reading course books and writing abstracts.
Accessible, widespread and popular education is, undoubtedly, one of the most positive elements,
contributing to the successful development of the urban environment model.
The objective characteristic of a specific city is the number of educational and cultural
organizations, as well as sports and leisure centres functioning in it. Not every village has, for
example, a library, the cinema or a swimming pool at their disposal. If we mention a theatre or an
institute describing some settlement, then it becomes clear that we definitely refer to a city.
Judging by the number of theatres (libraries, monuments, public gardens, etc.) we can understand
the size of the city in question. The more educational and cultural facilities it has, the larger the
city is.
In this context, though, it is essential for us to understand that the opposite relation may not
always be true. A large city may not have enough museums, exhibitions and other cultural
facilities, though one should note that the older the city is, the more various and advanced its
cultural urban environment is; the city’s cultural context is growing and developing with age.
Consequently, the ‘death’ of a city as a social object starts from decline in the cultural sphere:
theatres are closed down, the number of educational organizations is decreased, library budget is
reduced. These statements may be perceived as banal, but it is surprising how seldom these
indicators are recognized as a guide for action and political decisions to develop the urban
environment which needs preservation (development).
The city authorities are a sphere which the city residents cannot influence to the full extent.
At least, it is typical for the current situation in Russia. Citizens in authority should definitely
possess such leading drivers as love for the native city, willingness to preserve its history and
take action to create the common well-being in the future. The macrocommunity of a particular
city consists of an endless number of citizens’ microcommunities. Improving legal and cultural
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awareness of a particular citizen significantly contributes to the local macrocommunity
enhancement. It is surprising that ordinary people are unaware of it.
So, today the city is a major format of human residence. A person dwelling in the city has
more opportunities, lives longer and varied life. Migration from a village to a city is facilitated by
at least two main factors: lack of employment and leisure opportunities. Therefore, improving
leisure opportunities can positively influence the social well-being of citizens in a radical way.
Unlike nature, a city is quickly and inevitable destroyed if there are no people in it, and its
territory returns to the original natural state. Cities depend on humans in every sense of the word,
though city dwellers, on the contrary, are used to consider themselves to be dependent on cities.
So, the theoretical social and anthropological model of the modern urban space can
incorporate the objective urban environment (architecture and landscape), objective and
subjective features of population (size, age and gender characteristics, occupation, political views,
etc.) and purely subjective mentality (traditions, values, meanings). For instance, some
philosophical studies present the results of examining the genesis, semantics and structure found
in the European North geocultural space (N. Terebikhin, 2011).
In this context a city, as well as a human respondent, may be described as the study subject.
A city has its age (or can ‘hide’ it when the exact foundation date is impossible to ascertain),
‘gender’ (‘Father Rostov, Mother Odessa’), ‘occupation’ (industrial, trade, tourist, etc.),
‘language’ (including the native language, dialect, accent), ‘character’ (amiable, boring, bustling,
distrustful, pragmatic, etc.), and ‘views’ (pagan, Orthodox, Muslim, etc.). Undoubtedly, any city
has a ‘head’ (the administration), a ‘heart’ (for example, the historic centre), ‘clothes’ (an
architectural style), an intangible ‘soul’, its past, present and future. We assess cities like people,
by their wealth, educational and cultural level, reputation and prospects.
The social modeling process includes checking the model’s topicality. We are examining the
probable social anthropological model of such a city as Arkhangelsk. Arkhangelsk is an old (the
year of foundation is 1584), large (350 thousand residents) coastal port city (the distance to the
White Sea and, hence, the Arctic Ocean is about 30 km), which stretches along the Northern
Dvina river for around 40 kilometres.
Working at the ‘social portrait’ of Arkhangelsk, we found out that the typical resident is a
woman, middle aged and older, as a rule, having one or two children, living together with a
partner or divorced, educated, atheist, even-tempered, sociable, with low income and, generally,
not satisfied with her life quality. The prevailing attitude to the future of Arkhangelsk is sceptical.
Being of strategic importance for the country, the population of Arkhangelsk in general continues
to age and decline; the economically active part of the population leaves for other territories,
despite the region’s needs. According to the similar studies of other regions, one of major reasons
for permanent migration of young educated people of the working age is not poverty or harsh
climate, but social gap (E. Putintsev, 2005). It is evident that this situation is paradoxical for this
particular Russian city with its old history, unique traditional culture, located not only at the
state’s border, but at the cultural crossroads as well.
It is not known whether there is integrated prospective social cultural model for Arkhangelsk.
The city is characterized by some evident contradictions: the rich historical past and ongoing
strategic significance, given the low quality of life and unclear prospects. The past of
Arkhangelsk is relatively well studied, its present is understudied, and its future is doubtful.
Many young people do not associate the city’s future with their own (the social youth project ‘My
Life When I Retire’, N. Bobyleva, 2011-2016).
Arkhangelsk is viewed as the social and cultural object that faces economic, demographic
and resource-related problems. The problems are manifested in the absence of sophisticated
symbols, outdated or becoming obsolete brands, significant problems with the image and identity
(for example, Arkhangelsk is confused with Astrakhan, whereas Astrakhan is never confused
with Arkhangelsk). Meanwhile, Arkhangelsk has its own, still undervalued resources for
branding. For example, Arkhangelsk is the only city in the former USSR and modern Russia
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which has retained a distinctly religious (Orthodox, to be more exact) name. Numerous attempts
to develop this name concept can be found in the discussion about the name for the new
Cathedral of Archangel Michael (2005), in materials related to the discussion of the exact date of
Arkhangelsk foundation (Yu. Lukin, 2013), a public protest against the official use of the antihistorical ‘arkhangeltsy’ (the self-designation being ‘arkhangelogorodtsy’) (source: regional
media, 2018).
This research can be further developed by comparing and contrasting the subcultural
environment of Arkhangelsk with cities and towns in the east, the west and the south of Russia,
and may result in developing the integrated social anthropological model of the northern city,
based on the studies of the social and cultural spheres in Arkhangelsk.
Conclusion
To conclude, cities represent the most widespread contemporary and realistic future format
of dwelling for the majority of people. The main social features of the urban lifestyle, except
traditional criteria (high rise housing, non-agricultural employment, etc.), include the presence of
real and symbolic spaces. It is possible to develop a philosophical theoretical model, which
should be based on city dwellers’ needs and opportunities. This model can reasonably be defined
as social anthropological. It is based on the idea that every person’s consciousness reflects the
environment around. The personal image of the city is created in each person’s consciousness.
All possible images merge into one big picture, not coinciding with reality, but defining it,
nevertheless. The content of a specific city image can be identified and expressed in the
theoretical social anthropological (i.e. based on subjective beliefs and perspectives of some
people) model. It seems evident that generalizing models of several northern towns and cities can
result in developing the theoretical model of a ‘northern city in general’, therefore, identifying
ways to achieve some stable well-being for cities.
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CITY IMAGE DURING INTERNATIONAL EVENTS
Abstract: This article explores the visual information part of the urban environment that can
be identified by visual observation and contains the entire information layer of this
environment. In fact, visual information field of the city is the language that the city speaks to
a person. For stable development of cities under conditions of an unstable economic situation
and crises, we have to look for such options to improve the urban environment that could have
the most positive impact on the city’s image with minimal costs. Such a solution can be the
transformation of the visual information field of the city as the most dynamic element of the
urban environment, which most easily adapts to any economic, political, eventual and other
changes, affecting the appearance of the city as a whole.
Keywords: identification, visual information field of the city, city look, city image, city
environment, wayfinding system, advertisement, orientation.

Introduction
The issues of urban identification and positioning in the global ranking of cities are
increasingly becoming the starting point for many changes taking place in recent years with the
urban environment, bringing the idea of its authenticity into the category of marketing concepts.
Russian cities from this point of view are a unique phenomenon. Formed in the unique historical
and urban conditions, first affected by the standards of Soviet urban planning, and then the
market economy, which introduced a huge amount of commercial information, as well as
advertising of global and local brands, they survived twenty-five years of permissiveness. The
establishment of the framework and regulations began in the 2010s.
Identification issues are becoming more acute for the city authorities also due to the fact that
numerous economic studies clearly show that a city with its own identity becomes more
successful, more attractive and develops faster. Modern cities are changing, regardless of age,
status, size and location. Urban environment is changing, new ways of the city development are
being invented and, most importantly, the increasing significance is attached to identification.
Every city wants to have its own unique image. The reason for this is explained in his article
“The Modern City: The Strategy of Identity” by Alexander Sogomonov: “the city is entering into
an unprecedented in the world history competition with each other for human, information and
cash flows” (Sogomonov, 2010). A city that has its own “face”, its own meaning and values
becomes the most attractive for all categories of people.
To identify the space, material elements that fill the environment are important, and to
identity the city space you need an idea, an image and a beautiful myth. Due to the differences in
the concepts of “identification” and “identity”, absolutely different approaches to work with the
image of the city are formed. The terminology used by experts in the field of urban identity boils
down to several basic concepts: the appearance of the city, the image of the city and the brand of
the city. The image of the city is formed in three temporal layers (Putintsev, 2011): the
appearance and reputation of the city are connected with the past (as the experience of interaction
between the city and the person), the image – with the present, and the brand – with the future. If
the work on the city identity is carried out only at the level of one of the temporary layers, it is
possible to trace a low correlation between the efforts to improve the quality of the urban
environment and the formation of the image of the city in the present and the brand of the city in
© Bundova E.S., 2019
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the future. Conversely, an orderly and space-related work structure forms the urban identity more
fully, allowing positive changes in the material reality of the urban environment to influence the
image and brand of the city immediately, changing its past reputation and established image in a
positive way. This leads to the conclusion that to form a positively perceived urban brand it is
necessary to work on the image of the city both in humanitarian and material contexts, or rather
in the “reality and virtual reality” (Putintsev, 2011).
The virtual reality of the development of urban identity is the media space and the so-called
media image of the city – “the image created by the media, mass media, editors, journalists, press
officers of government agencies, commercial structures, business and other representatives of the
information environment” (Morozova, 2013). Media image is aimed at the formation of mental
representations about the territory. Construction of media image takes place not only in virtual
media reality, but also in the urban environment, forming a new visual and information field of
the city. The formation of the identity of the city takes place technologically and in stages,
representing a set of actions:
1. Formation of the city image, connection with history and “the spirit of the place”. At this
stage, all mental elements associated with the past are used: the reputation of the city, legends,
stereotypes, archetypes and historical memory associated with the place. In material terms – these
are historical and cultural complexes, historical architectural objects, objects of cultural heritage
and unique small architectural forms of historical significance for the urban environment. This
approach is a good basis for building a city brand and is often used: all European cities exploit the
spirit of the place (“genius loсi”), which helps to form a unique identity.
2. Present formation of the unique image of the city on the basis of the existing material,
information (historical and cultural, political, intellectual, visual, investment) and other
complexes. At present the dependence between the quality of the urban environment and the
formation of a positive image of the city is very high: from the point of view of behaviorism, the
image of the city is formed at the time of interaction between a man and the city. If the promised
image and reputation of the city is different from the impression an individual gets, a reaction to
this is disappointment.
3. The formation of a long-term and cost-effective brand of the city through constant
communication and information processes that provide a positive psycho-emotional impact on
individuals. A territory or a city branding is directed to the future. It unites the appearance,
reputation, image, media image, urban aesthetics and information, people and territory.
Solving the problem of the humanitarian positioning of the city in the global ranking of
cities, investing resources and efforts only in the media development of urban identity, associated
more with the future formation of a stable and recognizable urban brand than with the formation
of the image of the city in the present, is another mistake. This mistake does not allow to achieve
sustainable results in the positioning of the city. Despite high material costs, a city with a popular
brand, but without tangible evidence of the positive ideas that are implemented in the urban
environment, becomes a sham, meaningless, empty shell without inner content. Successful work
on the image of the city depends on targeted efforts to improve the environment and on the real
material space of cities, and the virtual reality of information networks.
City image during international events
The significant means in the formation of the image of the city include “communication
activities and media that demonstrate the openness of the territory for contacts and allow external
entities to know it better, to make sure the materiality of its advantages” (Morozova, 2013). Event
branding is a term that refers to the development of the city and is responsible for the formation
of its identity through the organization of exhibitions, conferences, festivals, the Olympics,
Universiade, Spartakiad, etc. It is one of the effective ways in a relatively short period of time to
concentrate the efforts of the authorities on creating a favorable image of the city, improving the
infrastructure, creating the identity of the city, preserving the historical and cultural capital,
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transforming the historic quarters of the city into an attractive place for citizens and tourists,
clearing the city of everything superfluous and superficial, increasing the commercial
attractiveness of the city for business investment and much more. If the area of the formation of
the media image of the city is an economic concept that has a political and marketing
connotation, the positive urban identity and conscious efforts to create a favorable urban
environment are more urban and architectural design categories. Influencing the image of the
city, the visual quality and material content of the urban environment can form its friendly and
positive image, which will be confirmed in the present environment by the constant positive
changes.
Material changes in the urban environment are expensive and require long-term investments.
It is very difficult to completely rebuild the city for several years, filling it with eminent
architecture, modern infrastructure, new roads, parks, etc. it is possible only with enormous
financial investments (for example, Saudi Arabia). Also, it is almost impossible to change the
climate of the city, its favorable natural environment is more attractive to tourists. For the stable
development of cities in the context of unstable economic situation and crises there should be
such options to make the urban environment better, which at minimal cost could have the most
positive impact on the appearance of the city. This solution may be the evolution of the visual
information field of the city as the most dynamic and subjected to the easiest transformation
element of the urban environment. Information visual field of the city, as one of the most alive,
flexible and subjected to changes of city formations, most easily adapts to any economic,
political, event and other changes, influencing a look of the city as a whole.
International events of the highest level of significance, which are practically never repeated
in the history of one city, belong to event branding, which can globally affect the appearance and
image of the city and stimulate the authorities to quickly and effectively improve the urban
environment, making a qualitative leap towards the formation of a new urban identity. These are
the Olympics, football championships, Universiade, etc. London is among the leaders in hosting
the Olympics (3 times). Twice games took place in Los Angeles, Paris and Athens in summer,
and in St. Moritz, Innsbruck and Lake Placid in winter. Each time the Olympics became an event
that has an indelible impact on the quality of the city and life in it. Not for nothing, London ranks
first in the world rankings and its urban environment, prepared for the three Olympics, is
considered to be one of the most comfortable and friendly in the world. Other rating leaders are
the cities of Canada and Australia. So, Sydney, which took the seventh place in the authoritative
rating of the Economist’s “World’s Most Liveable Cities” in 2014, hosted summer Olympics in
2000, Vancouver which took the third place in this rating hosted the Olympics in 2010. Barcelona
globally changed its image in the early 1990s after the Olympics in 1992. After these Olympic
games within 10 years tourists’ inflow to the city doubled, the period of their stay in the city
doubled and the city started receiving 4 times more money from guests.
There is also a similar situation in Russian cities: the Universiade held in Kazan in 2013
strengthened the positions of Kazan and the Republic of Tatarstan in the eyes of the international
sports and business community and made it possible to modernize and improve its urban
environment. The Olympic games in Sochi left behind a huge legacy: the latest sports facilities,
new roads and transport, high-class hotel complexes, new housing. Due to the Olympics Sochi
has an opportunity to become a year-round international level resort and the main visiting card of
Russia on the world tourist map. The specific pride is bringing homes and outlets to a single
architectural style, cleaning the city from the ubiquitous annoying ads.
During preparation for the XXIX winter Universiade 2019 Krasnoyarsk faces the challenge
of transforming its urban environment. Today, the issues of how to make the city more
harmonious, friendly and convenient for residents and tourists in a short time with minimal cost
are relevant. The authorities are well aware that this is a chance to transform the city, to build
new sports and infrastructure facilities, to improve the quality of the urban environment, to create
the image of the city at the level of the world ranking of cities, and, possibly, the city brand. In
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the Master plan 2.0. the city of Krasnoyarsk positions itself as “a wonderful Northern city with a
continental climate, hot summers and a real Russian winter”. Event branding, with the
Universiade as its example, is an excellent opportunity to influence the state and appearance of
the urban environment of Krasnoyarsk.
Visual information field of the city
In addition to the usual architectural parterre, the information environment – test, sign, and
visual – is becoming increasingly important for the image of the city. The visual field of the city
is a spatial array of visual sensations available for observation to an individual who is in the
urban environment at the moment. As a result of this observation, a certain “aesthetic, spirituallysaturated image” of the visual environment of the city (Stepanova, 2006) is formed in people’s
consciousness. At the same time, the attitude to the visual field of the city is formed collectively,
reflecting public opinion and people’s attitudes to the urban reality. In fact, the visual information
field of the city is the language of communication between the city and a person. Since modern
society lives in the world of information and this information is mainly of a visual nature, cities
become not just a territory for life, but a territory of perception through the awareness of social,
communicative and symbolic links. “For a modern citizen, this is a scene in which, according to
postmodern ideas, the ‘drama’ of his/her life unfolds, there are diverse actions and events that
form the conceptual picture of the world” (Volchkova, Lazareva, 2008).
In the modern city different types of information are presented in their layers of a certain set
of material elements. Having different functional purpose, they are often combined into single
multi-functional complexes. This symbiosis makes it difficult to categorize the types of urban
information and to establish a hierarchy. This is the difficulty of studying and analyzing the
visual information field and objects, as each information element has a multifunctional value and
has a greater impact on the entire information environment of the city. Another important feature
of the visual information field of the city is its flexibility and ability to transform in the course of
the historical development of cities: it is easy to respond to the change of political influences and
paradigms of socio-economic development of society.
At the post-industrial stage of the city development, the visual information field is developed
under the influence of market mechanisms and serves more to advertising than information
purposes. In a commercial city, the main business language is advertising that appeals to basic
human needs and uses the most powerful perceptual principles, influencing the mentality much
more actively and obsessively than just information. At the heart of this language are the
principles of behaviorism, invented by the American psychologist John Watson, who later
became a famous advertiser. They are in the “stimulus-response” effect, when right in the streets
a person is affected by active stimulus in the form of advertising, calling to buy something (or
rather to take an opportunity to buy), and there is an immediate reaction – one goes and makes a
purchase. Architecture in such cities becomes secondary, since it is not visible due to advertising.
The facade of the building is now intended for advertising, and not for the presentation of the
building and the architect, so the architecture starts adapting to the requirements of the new
global city: there are media facades forming mediastreets (Akhmedova, 2008). Examples of such
commercial development of the visual information field of the city are the cities of Southeast
Asia, America, Japan and, partly, Europe. Entering the war for human attention, the elements of
the visual information field of the modern city use all the available means to attract attention.
And information that is designed to regulate human behavior and direct it (road signs, address
system and orientation) loses in this unequal battle. All this contributes to the formation of
aggressive visual environment of the modern city, provoking people’s aggression. But there is
another way – the path of the European historical city with a valuable architectural heritage,
where the information field of the city develops against the background of architectural
structures, becoming a logical complement to the urban environment. If we consider the
regulation of advertising in European countries, the placement of advertising and signage in the
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historic city centers is strictly regulated: there are almost no large advertising installations, and
signs on the facades play mostly informative, but not promotional role. Even such large networks
as McDonald’s and KFC with bright and flashy signs, temper their advertising fervor in the
centers of European cities and place modest names above the entrance, designed in the same style
with the facade of the building and other signs located nearby. At the same time, in McDonald’s
restaurants located at the entrances to the city or in residential areas, the signs look different:
bright flashy brand colors, quite large to be seen from the road and complete disregard for the
architecture.
In particular, if you study the major Asian megacities, such as Tokyo, Hong Kong, Shanghai
and others in more detail, you can see a clear division into areas where “everything is possible”
(in sense of advertising) and where there is “nothing” (as in the best European capitals). It all
depends on a district location, its historical significance, architectural content, and the concept of
its development.
Research and analysis
The main decision for Krasnoyarsk in the process of determining its way can be considering
its territorial division according to “special purpose zones” (historical center) and other areas of
the city. This division is the first step towards understanding the unequal value of the urban
environment and architectural development in different areas. Such segregation should be
implemented delicately, not making the whole city the “other zone”, where you can do almost
everything.
Inspection of the visual information field of the historical center of Krasnoyarsk revealed a
number of shortcomings:
poor state of the target system;
over-saturation of building facades with bright and intrusive ads (including bulky ones),
which is often illegal and without relevant permits;
no signage system in the city, both for pedestrians and drivers.
Nowadays, there are three types of signage system in the center of Krasnoyarsk:
The system of stands “Historical Krasnoyarsk”, installed at the initiative of the Ministry of
Culture of the Krasnoyarsk Territory and containing a map-scheme of the nearby objects of
cultural and historical heritage. Eight stands contain only highly specialized information: name
and location of objects of cultural and historical heritage. The stands are subjected to acts of
vandalism, and not restored, since they have not been transferred to the balance of urban services.
The system of commercial navigation, which appeared in the historical center of
Krasnoyarsk in May 2015 at the initiative of the Department of Architecture of Krasnoyarsk with
the participation of private advertising companies (Fig. 5). This navigation system was the first
step of the city authorities in an attempt to comprehend and implement a single system of
information for orienting on the streets. Formally, there was a navigation system in Krasnoyarsk,
but, in fact, it is not able to perform the functions assigned to such orientation systems in the
modern city.
Road signs with street names and directions of movement are designed for drivers’
orientation. Confidence in such a system of signage is extremely low, as it is impossible to
predict the appearance of the next sign along the driver’s route.
The negative phenomena which have developed during the last 15 years became a
consequence of insufficient quantity and quality of the regulating documents and the lack of legal
regulation in this sphere. In the context of the basic requirements for urban information systems
and orientation, which consist in the unity of color and stylistic solutions, good recognition and
visibility, increasing the confidence of residents to these types of signs, the “rules of landscaping
of the city of Krasnoyarsk” do not allow to manage the design, manufacture and placement of this
type of urban information centrally. The current situation in Krasnoyarsk shows that homeowners
make an address plate at their own discretion, using the style, size and shape which they consider
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to be the most appropriate. Regulation of stylistically unified system of pointers is impossible
without the development of a single design, a single color and font solutions for all types of
address pointers, as well as strict compliance with the requirements for materials of manufacture
and placement of these pointers in the urban environment.
Currently, the main normative document regulating advertising on the streets is the Federal
law “On Advertising” and local documents. The experience of Moscow suggests new ways of
coordination and control over advertising in the historical center. In April 2013 in Moscow,
commissioned by Moscow Committee of Architecture and Urban Development, the architecturalartistic concept of the external appearance of streets, highways and territories of the city of
Moscow, briefly referred to as “Design Code” was developed by Art. Lebedev Studio and
Glavbolgarstoy for the first time in Russian city (Lebedev, 2013). The main goals and objectives
of this document are: “ordering the placement of information structures (signs) in the historic part
of the city; the formation of a full-fledged architectural and artistic urban environment; the
development of artistic solutions for signs harmoniously combined with architectural, stylistic
and coloristic features of buildings; application of advanced technologies and materials based on
the study of domestic and foreign experience”. “Moscow Design Code” gave an opportunity to
entrepreneurs “to create their own design after having studied the provisions of the concept of the
location of the sign placement, its type, type of lighting and location of the information field of
the text, logo and trademark on the sign”, since in accordance with the law “On Consumer Rights
Protection” installation of signs does not require additional approval. Vehicles and pedestrian
orientations represent another layer of visual information field of the city. The basic document,
regulating directing traffic signs (signs of group 6 – informational signs and service signs),
bearing the indication character is GOST R 52290-2004. This GOST is a very detailed and
complete document that clarifies all issues regarding the graphic appearance of the sign. Its
disadvantage is the lack of clear regulations on the placement of traffic signs, which are most
often taken randomly and haphazardly.
A more complex and integrated approach requires pedestrian orientation. Despite all the
urgency of creating orientation systems in Russian cities, at present there are no regulatory
documents in this area. The only official document, which is currently in force and has a
recommendatory character, is “The Methodological Guide to the Creation of a System of Road
Signs to Cultural Heritage Sites and Other Media”, developed by the Ministry of Culture of the
Russian Federation by the Department of Tourism and Regional Policy in 2013.
In fact, this document is the first attempt to comprehend such a complex section of urban
information as urban navigation at the state level. Despite its timely appearance, existing foreign
experience and world trends in the field of urban navigation “The Methodological Guide”
considers rather one-sided orientation system, mostly in the context of “integration of cultural and
historical heritage of the Russian Federation in the tourism industry.” Unfortunately, this
document considers the concept of tourist in a trivial way: as an individual interested in meeting
not the basic needs of a person, but as an individual interested primarily in obtaining information
“about memorable places and objects of cultural and historical heritage”, including those “related
to the days of military glory in the history of Russia”. Simple studies show that based on the
needs of tourists it is important for the orientation system to reflect information about such basic
tourist attractions as transport hubs, commercial objects such as hotels, restaurants, etc., and not
only about the objects of cultural and historical significance. The idea of creating a common
navigation system itself is very good, as the availability of easy navigation for tourists and locals
evidence of the high quality of life and demonstrates a certain level of cities development. But,
unfortunately, the solution of this problem proposed by the Ministry of Culture in The
Methodological Guide is not a truly developed and complete system, although it is positioned as a
general system of tourist navigation. It is rather “a project proposal for the execution of some
road signs, similar to tourist signs in other countries.” Creating an orientation information system
is a complex and long process. There are excellent examples of such guidance systems
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development in the most advanced cities of the world, such as London with its orientation system
“Legible London”, Toronto, New York, Melbourne, etc. In Russia only Moscow can be
mentioned as a successful example of creating the city navigation system, where currently the
single orientation system, which was developed for the underground and surface transport,
pedestrian space, urban bike and transport hubs, and helps to navigate the city throughout the
surface and underground paths, has been implemented and operates. But Moscow did not follow
this path immediately, having gone through the experience of not successful initiatives, which
required abundant funds from the city budget.
Krasnoyarsk currently faces an acute problem of creating a system of orientation information
for the city, including solving the problem of orientation for guests who will come to the city
during the Universiade 2019. The Autonomous Non-Profit Organization “Executive Directorate
of the XXIX World Winter Universiade 2019 in Krasnoyarsk” established on July 11, 2014, has
identified a separate functional direction in its structure which is called “Signs and Pointers”
during the preparation for the Universiade. This unit will deal exclusively with the creation of
signage and signs for the Universiade facilities, without affecting so needed orientation system
for the historic city centre of Krasnoyarsk. The city administration is working in this direction,
but it is moving very slowly. So, by the summer 2018 (when there is less than a year before the
Universiade in Krasnoyarsk), there apparently will not be a project on a single navigation system,
although there are a lot of talks on this topic and even the budget is allocated. The most
dangerous thing in this is the arrangement of “some” pointers without a system, without the
development of the single design and clear analysis of locations.
Conclusion
World experience shows that the image-making of the city, qualitative changes in its
information and orientation environment occur in connection with some significant sport or social
events: the Olympics, the Universiade, international forums, etc. World-wide events serve as an
impetus for the creation of convenient infrastructure in the city, including the improvement of the
visual field of the city and the material filling of the urban environment with information
elements. And if the city authorities do not use such an event as an opportunity to receive funding
for the implementation of the project on creating a modern and friendly urban environment and a
promising image of the city, they will have to wait for the next opportunity for a long time.
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THE STUDY OF URBAN IDENTITY
OF THE SIBERIAN FEDERAL UNIVERSITY STUDENTS
Abstract: The article presents a theoretical analysis of the phenomenon of identity in the
context of psychological and pedagogical understanding of the importance of building and
development of urban identity as a component of Krasnoyarsk social environment. By means
of psychological methods and a sociological survey, the degree of urban identity of the
Siberian Federal University students was investigated and compared with other types of social
identity and its impact on social attitudes and the basic values in the urban environment.
Keywords: urban identity, Krasnoyarsk Territory, Siberia, social identity, mobility.

Introduction
Identity has a range of interpretations in psychology: as a result of the “emotional and
cognitive process of the unconscious identification of a person with a subject, group, or an
object” (Encyclopedic Sociological Dictionary), or “individual’s acceptance of a certain role
requirements arising from the subject in the process of personality formation.” E. Erikson defined
identity as a personal experience of a (psychological) integrity, “internal belonging of a person in
the continuity of self-explorations of personality.”
A person is unavoidably faced with “identity crises”, thus identity can be understood as a
result of psychological adaptation to the social environment by accepting the society
requirements in the process of individual development. Therefore, on the one hand, identity can
be perceived as a set of social traits(even unconscious) of aperson, and on the other hand, as an
experience of integrity, as a result of “identity crises” involving self-understanding.
In sociological science the phenomenon of identity is studied from the position of society
functioning, reproduction and changes in social norms and roles (T. Parsons, R. Park,
E. Goffman, et al). In sociology identity is studied in order to model (or understand) a certain
behavior of an individual that is of a social nature as a result of socialization. In modern theories
of identity G. Baumeister, Z. Bauman, E. Giddens, N. Castells, A. Royce, S. Hall, and N. Elias
focus on the factors of identity, examine the processes of identification in modern society when
the conditions change and describe the features of identity. According to M. Castells, identity is a
process by which a social actor learns about himself and constructs meanings “based on who they
are or their ideas of who they are.” According to P. Berger, identity is an objectively existing
structure, which expresses the true similarity (identity) and the difference between social
(personal and group) subjects. Identity, on the one hand, is a static phenomenon that captures the
state at a given time, andon the other hand – identity has a dynamic nature, i.e. can change over
the time. M. Castells gives out two meanings in the concept of “identity”: “personal” identity as a
result of adaptation to the environment, the product of internalization of an objective reality,
which manifests itself, in particular, in the awareness of group membership; “classificational”
identity as the perceived specificity of the object within a certain classification system (the
category of perception (social) reality). Both of these meanings are in demand in the framework
© Smolyaninova O.G., Popova Y.V., 2019
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of sociological discourse: the term “identity”is used not only to denote the social qualities of an
individual, but also specificity of objects, which is perceived.
In the modern society, characterized by mobility and urbanization, there is a permanent
transformation of the urban socio-cultural space. Urban identity is the result of a person’s
identification with the urban community, the architectural structure of the city and the lifestyle of
its inhabitants.
A number of scientists point out an analogy between regional and urban identity on the basis
of territorial belonging. According to L.V. Smirnyagin, it is a “sense of social community with
fellow countrymen...”, who either lived in the same territory in the past or live at the moment.
Some scientists interpret the concept of “regional identity”as the relationship of the unique
characteristics of a locality (city, village) which a city (or region) has and that“are created by the
cultural life of the region.”Regional identity is, first of all, the meanings of the region i.e., the
sense of social community that arises on the basis of a place of residence.It is based on symbolic
capital: the perception of the territory by residents; their behavior relating to the territory(D.
Vizgalov).
Methodology
Some researchers associate urban identity with the place uniqueness, its special spirit,
defining it as an objective and subjective reality associated with such parameters as: conditions,
location, climate, history, appearance of the city, its symbolism, events and traditions, the nature
of communications within the territory, etc. Each city has unique interpretation and symbolic
meanings of a “place” position. Designing ideas about the city features or uniqueness is an
important resource and practical task, because the idea of the city brand may not alwaysbe
adequate and significant for the city and its citizens with a positive urban identity.
Urban identity might be measured by different parameters:
Uniqueness, revealed in the residents’ability to see the specific features and characteristics of
the city;
Sense of place which means understanding of the certain territory referring to an external
category (for example, Krasnoyarsk as a part of Siberia);
Positive perception of a place of residence, affection and love toa city for its cultural life and
history;
Cohesion of the urban population, expressed in the fact that the residents have common
interests and a sense of community, they are aware of the difficulties that may arise in the
development of the territory, as well as the desire to solve them together.
Practical potential of identity which means that residents have self-organization, promote the
strengthof territorial identity, understand and agree with the strategy of the territory development.
The construction of a positive regional identity is a significant political, social and
educational task and can be carried out through various activities, as well as through the
promotion of urban attractions. Study of the urban identity and positioned values of the city of
Krasnoyarsk can be presented as follows:
Territory of residence.
Modern city for comfortable living and professional development.
Cultural and historical center.
City of safe environment and friendly population (Siberians).
Territory of sport and tourism.
Unique natural area.
Territory of industrial development.
Methods
The study involved 80 Bachelor’s and Master’s students of Siberian Federal University (1945 years old). Popular cultural, natural, regional and economic symbols of urban stereotypes, as
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well as mental and psychological peculiaritiesbeyond ethnic features of inhabitants of
Krasnoyarsk (Siberian character: hospitality, pride, strength) were used as identity markers.
Despite the urban identity degree, respondents of different age and gender assess the
possibilities of professional self-realization in the city of Krasnoyarsk positively and highlight
such terminal values as: “to have a happy family”, “to love and to be loved”, “to feel safe”, “to
get a good job”, “to be financially independent”. At the same time, young people believe that “to
become known and famous”, “to have power” and “to be healthy” are the values which are less
likely to be implemented in the city.
The survey revealed that the majority of respondents have a positive attitude to the city of
Krasnoyarsk – only 9%of the respondents feel irritated and dissatisfied, 5% have other feelings.
More than a half have mixed or unspoken feelings. Only 10% are ashamed of their city.
Distribution of answers are given in figures 1 and 2.
What do you feel about being a
resident of the city?
6%

Do you feel ashamed of your city?
14%

Pride
Frustration

29%

No

10%

Yes

I don't care

56%
9%

I don't care
76%

Other

Figure 1. Survey outcomes

Figure 2. Survey outcomes

In the questionnaire students of SibFU were offered to arrange the proposed variants of
social roles, answering the projective question “Who am I?”. Familyroles “I am a
daughter/son/sister/brother/wife/husband, etc.” rank first, as this type of identityis of anessential
value for young people. The second position was taken by largeregional identity “Siberian”,
which might be explained by a pride from self-identification to a group of a traditionally distinct
image with pronounced features. SibFU students segregate nationality (rank five) and citizenship
(which took the third place). Being on a way of capacity building in a future career, Siberian
Federal University students put the professional identity “I am a professional
teacher/tutor/psychologist/sociologist, etc.” to the last position, and “I am a student” is in the
fourth place. Urban identity “I am Krasnoyarsk resident” is on the lastbut one position. The
survey results are visualized in Fig.3.
The survey revealed that 30% of SibFUstudents’ regional identity (Krasnoyarsk citizen,
Siberian) prevails over personal and social identity 50%, and 20% of the respondents put national
identity in the first place in the hierarchy of their identities.
For the city of Krasnoyarsk, according to a survey among the students of Siberian Federal
University, the most popular symbol is the “Stolby” Nature Reserve (33%). The second position
is taken by theYenisei river (25%).ParaskevaPyatnitsa Chapel is a popular symbol because
together with the image of the hydroelectric power station on the Yenisei river is depicted on the
banknote of the Russian Federation (12%). Krasnoyarsk Flora and Fauna Park “RoevRuchey”
was chosen by 11% of students. Some respondents suggested their own answers: the symbol of
the city of Krasnoyarsk is a sable, Gorky park, artist VasilySurikov, the clock on the city
municipality tower (the so-called “Krasnoyarsk Big Ben”).
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Figure 3. The range of identities of SibFU students

Conclusions
Despite the fact that the majority of respondents (76%) are proud to live in Krasnoyarsk, the
following factors caused the interviewees’dissatisfaction: Krasnoyarsk is dirty, poor architecture,
low culture. The indicator “bad ecology” was pointed out by all the respondents.
The majority of respondents (78%) associate the city of Krasnoyarsk with a territory in
Siberia, and with the social community of people with distinctive features of the Siberian
character, such as stamina, strong character, hospitability – 65%, with a unique natural
environment (Yenisei, mountains, taiga)– 91%, with environmentally unfriendly place (“black
sky”, long winter, severe frost) – 77%. Approximately half of the interviewees (56%) consider
Krasnoyarsk to be a million plus city with a modern urban infrastructure and cultural and
historical center. OnlyonethirdconnectsKrasnoyarskwithsportsandtourism.
It can be summarized that when forming urban identity it is necessary to rely on socially
significant city symbols.
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ETHNIC PECULIARITIES OF CULTURE
AS A TOOL FOR BUILDING URBAN IDENTITY
Abstract: Preservation of the ethno-cultural peculiarities of indigenous peoples is
of particular importance in the self-identification of an individual. A high level of urban
identity formation can be achieved by creating environmental conditions that take into
account national characteristics. D.M. Semenova (2015) in her study notes that the formation
of identity in small cities of Russia at present can be divided conditionally into two directions:
cities “with history” and “without history” – new cities created on the basis of an industrial
enterprise. However, both directions do not fully take into account the national specifics.
The introduction of ethnic specifics and interpretations on the themes of national art in the
visual environment of the city is necessary. Expressed in the image of the city, the meanings,
ideas, values, can influence the behavior of people, form an attitude towards the city and
motivation for their own identification and the appearance of a sense of belonging to their
people. Therefore, it is necessary to pay close attention to the decent development of the city’s
visual and communication image, taking into account ethnic features. The alignment policy
of the times of the Soviet Union led the indigenous peoples of Russia to an identity crisis that
affected the architecture of cities. The capital of Khakassia – Abakan – is now a city with
a universal Soviet heritage. Ethnic groups are deprived of places of their culture
“presentation” in the urban environment. The loss of identity does not promote tolerant
interethnic relations in the city. Modern representation of the human environment requires the
design of the architectural environment of the city, taking into account ethnic visual features.
Keywords: urban identity, ethnic identity, identity crisis, ethnicity.

Introduction
Identification helps to establish deep emotional connection with another person or a group of
people, to form civilized socio-economic relations among different ethnic groups living in the
same territory. Thus, features and character peculiarities, norms, values, and samples can be
adopted.
Ethnic identity is the most ancient and stable form of structuring the world (Saretdinova,
2015). The native language, culture, traditions, customs, rituals, and peculiarities of the
ethnocultural contact environment are distinguished as the main factors influencing the formation
of ethnicity. The development of ethnic identity is a necessary condition for the normal life of a
person.
Urban identity is part of the social individual identity along with the age, gender, and ethnic
identity. It is formed through the interaction of a person with the urban environment. Language
and other symbols of everyday interaction, including visual elements of the urban environment,
become the main factors influencing the identity process, since communication is the key
criterion for identification.
The formation of a person’s identity goes in the context of the city’s identity, which is its
unique appearance and features. Identity can be formed depending on the potential of the city,
which, in turn, depends on many factors. As an example, we consider the research by D.M.
Semenova. She emphasizes several areas of development of the city’s identity. She says that
urban identity is a collection of symbols and myths that are the intersection of various discursive
© Shlokina A.A., 2019
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spaces of the city and are rooted in the city’s consciousness. Relying of Semenova’s research, we
can conditionally divide the city into two large groups: cities with “history” and cities “without
history.” Formation of identity in these cities is mainly within the framework of cultural and
historical discursive space.
According to Semenova’s research, the construction of identity in cities “with history”
follows four key directions: the first direction is associated with the dominance in the discourse
of a specific historical figure associated with the city. For example, Uglich is the place of
Tsarevich Dmitry death, Pereslavl-Zalessky is Alexander Nevsky birthplace, Rostov is the
Sergius of Radonezh birthplace. The second direction is carried out through the emphasis on the
famous architectural structures located in the city: Vyborg is Vyborg Castle; Rostov is Rostov
Kremlin. The third direction is the use of specific characters associated with the history,
mythology or geographical city’s features: Myshkin is a place where, presumably, the mouse
saved the prince from death. The fourth direction is informal capital. For example, GusKhrustalny is the capital of crystal. But the most effective way of constructing the urban identity
of a small city goes through the complex use of symbols of various discourses (Semenova, 2015).
Analyzing the second group of small towns conventionally called “without history,” we
single out cities that were formed relatively recently: either in the Soviet period or a little earlier.
The formation of urban identity there is much more difficult, because there are no long history of
the city and a limited symbols set for the design of urban identity. The formation of identity in
these cities proceeds in two ways: through association with the profession and/or industrial
enterprise (Chernogorsk is the city of coal miners) and with the artificial creation of a myth or
mythological symbol. For example, Veliky Ustyug is the hometown of Father Frost.
All these directions do not take into account the national specifics. The use of the myths of
individual peoples and nationalities is not intended, even in the case of an artificially created
myth or mythological character. This fact cannot be ignored, since more than 190 nationalities
live in Russia. Any city is a complex multinational structure with its own ethnic processes.
A high level of identity formation can be achieved by creating environmental conditions that
consider the national peculiarities of the peoples’ culture. The introduction of ethnic specifics and
interpretations on the themes of national art in the visual environment of the city is necessary.
Meanings, ideas, values, expressed in the image of the city, can influence the behavior of people,
form an attitude towards the city, motivation for personal identification and the appearance of a
sense of belonging to their people. Therefore, it is necessary to pay close attention to the decent
development of the city’s visual and communication image, considering ethnic features. In view
of this, the image of the territory should be a reflection of the best features of the mentality and
traditions of the population of the territory, fulfill a kind of cultural and ideological function,
uniting the population to perform common tasks.
Identity of Abakan
Social transformations in Russian society in the 1990s was accompanied by a breakdown of
the existing social institutions and led to a change in the traditional value system. The state-civic
identity was destroyed after the collapse of the Soviet Union and expansive modernization. The
result of these processes is the identity crisis, manifested in the search for new grounds for
identification. The consequence of these processes was the growing importance of ethnic identity.
Moreover, at the group level, ethnic identity ensured political mobilization, acting as a means of
achieving group interests.
Khakassia is a land with a long and rich history. One of the ancient cultural centers of
Eurasia was located here for several millennia, from the Bronze Age to the Mongolian time.
Today, its legacy is represented by grandiose grave fields of dozens, and sometimes hundreds of
burial mounds that can be seen everywhere. Due to the past of Khakassia has become an
inalienable and visible part of the present. The study of ethnoecological traditions and ecological
cults is an important stage in the analysis of culture to identify the basis for environmental design.
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The basis of the worldview of the Khakas is the realization of the life-giving power of
Nature. The Khakas believe that it is necessary to live in harmony with Nature and to give
humanity a chance to survive and overcome the ecological crisis. This is quite clearly reflected in
the national symbols, traditions, planning features of ancient settlements.
Floral ornaments on clothing and household items (Fig.1), the competent use of natural
materials during construction, the cult of nature in rites and a careful attitude towards are
evidence of the veneration of the life-giving force of Nature.

Figure 1. National floral ornaments

The traditional period of the Khakassia architecture development is characterized by national
dwellings, residential and public objects in Russian construction technology. The ideas of the
national culture image, reflected in the processing of the historical national heritage, have been
traced since the beginning of Soviet power establishments in architecture. However, from 1917 to
1932 there were no manifestations of national themes in the architecture of Khakassia. The same
can be said about modern construction and landscaping.
During neoclassicism, the first attempt to give the national identity to the architecture was
made. In the 1940-1950s in Abakan a house of specialists, which remained the only example of
the national themes’ manifestation in the architecture of the Khakass autonomy for a long time,
was built (Fig. 2). The dwelling house, built in neoclassical forms, included national motifs of
ornaments from the Khakass folk art (Lemytskaya, 2014).

Figure 2. House of specialists in Abakan. Examination drawing. Main façade
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Since the 1970s, the search for a national style has been actively manifested in the
architecture of Khakassia. The manifestation of national themes in the architecture of buildings
was not so expressive and was solved by methods of art synthesis. The motifs of the Khakass
national art and ornament were used only in some elements and decorative design of the facades
(Fig. 3). The search for national character did not appear in the voluminous-spatial composition
of buildings.

Figure 3. Khakas National Puppet Theater “Skazka”, Abakan

The artistic potential, the national specifics and the possibilities of stylistic interpretations on
the themes of the Khakass national art by the architects were realized in isolated cases and did not
receive extensive, bold mastery and development in the formation of the architectural
environment of Abakan. This probably indicates the overwhelming predominance of the features
of Soviet architecture in the development of the city of the period under consideration, the lack of
attention and the obvious interest on the part of the authorities towards the possibility or necessity
of manifesting national themes in the architecture of Abakan. But those single manifestations of
identity are valued by the residents and can be the starting point for introducing national specifics
into the urban environment (Lemytskaya, 2012)
Analysis of the urban environment
We analyzed the center of Abakan as an area equidistant from the periphery to determine the
further development of urban identity. In addition, the center of the city is a historically
developed territory, with its steady processes, which are quite easy to follow.
During the analysis, we noted such public places as: public spaces, infrastructure objects,
entertainment facilities, shops and catering points, sports facilities and public transport stops. The
data were obtained with the help of field observations, photographic fixation and data analysis of
the open maps of Strava and 2GIS. There is the obtained scheme (Fig. 4). The places that attract
people have been revealed. We can determine the main direction of pedestrian activities (Fig.5)
based on the data obtained, as well as the places of the territory functions stagnation. This
analysis helped to determine the project area, which in the future should be filled with elements
of architecture and objects for improvement, using ethnic stylistics.
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Figure 4, 5. Schemes of the city center indicating public places

Conclusion
Different nations living in the same territory are connected with each other by the urban
environment. In the process of interaction, they acquire communication skills and establish strong
international relations. Preservation of unique ethnic features of the territory, embodied in the
basic elements of architecture and city improvement, can help national minorities with
identification and self-determination, and contribute to the creation of an identical image of the
city and the development of its tourist appeal. Thus, this research should be resulted into the
creation of an identical city appearance concept by forming individual architectural canons and
organizing developed public spaces using unique ethnic peculiarities of the region.
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SMALL HISTORIC TOWNS OF RUSSIA. PRESERVING
ORIGINALITY AND IDENTITY
Abstract: The peculiarity of small Russian towns is in the predominance of old buildings,
mostly quickly disappearing wooden ones. Nevertheless, they remainthe basis of the
construction fabricof settlements, predetermining preservation of a lot of features of the
historically formed appearance of towns. The traditional features of lifeare preserved in small
towns, adapting to a changing socio-cultural situation. Material and immaterial features form
the basis of small towns’ identity. It is important not only to maintain the material heritage,
but also additional features in the forms compatible with the tasks of preserving the “spirit of
the place”. In small historic towns, the requirements of modern times are directed not “from
traditions”, but, conversely, to them.
Keywords: Russian small town, construction, originality, identity, spirit of the place, structure,
maintenance, development.

Introduction
Nowadays issues of uniqueness and identity are relevant to a lot of historic towns. The core
of the problems arising in relation to small Russian settlements lies in the predominance of a
significant proportion of dilapidated old buildings, mainly wooden ones, which rapidly disappear
due to their ramshackle state.A long period of program orientation of the country towards
settlements agglomeration and the mass industrial house construction in the 20th century led to
the almost complete disappearance of the construction base to maintain and update the traditional
buildings, which, gradually dilapidating, remain, nevertheless, the basis of the construction fabric
of settlements. It is this fabric that predetermines the preservation of many features of the
historically formed appearance characteristics of towns and their look, which the inhabitants are
linkedto, and which still charms visitors who find themselves in these towns.
New construction opportunities that appeared in the country in the last decade of the 20th
century caused serious transformations of the existing environment of small towns, but only in
rare cases this was aimed at maintaining the historic urban fabric. The quite seemingly legitimate
process of settlements evolution turned out to be quite painful for their historically formed
cultural content.
The problem of preservation and renewal, which is relevant for historic settlements allover
the world, is becoming particularly acute for small Russian townsdue to the above circumstances.
Moreover, it is not only about preserving the endangered valuable historical objects of material
heritage. The task of maintaining the important features of the structure and the appearance of a
town, associated with ensuring the socio-cultural identity of urban communities, comes to the
fore.
The issue of local and regional identity, which became the subject of close attention in the
late20th century, acquired its relevance due to the ongoing processes of globalization. The
difficulties of solving both the geopolitical and socio-cultural aspects of the problem became
obvious. In the field of cultural heritageprotection there is a danger forsettlements to losetheir
identity. This was discussed by specialists in the 1990s, and later stated in a number of
international documents, in particular, in the ICOMOS Declaration “Heritage as a Driverof
© Shchenkov A.S., 2019
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Development”, adopted at the 17th Assembly in Paris in 2011. The specificity of the current
situation, as shown by G.S.Knabbe, is the presence of internal inconsistency of the
identificationproblem. On the one hand, it was manifested as the psychologically demanded,
“anthropologically and genetically defined ... property of the historical existence of humanity”,
and on the other hand, the “socio-cultural basis of identification” is inevitably eroded today
(Knabbe, 2006). This conflict commonly generates energetic efforts to maintain the historically
formed cultural tradition and to preserve identity, but, at the same time, it generates simulacra,
i.e. schematic imitations trying to compensate for a disappearing cultural phenomenon that is
psychologically necessary for humanity.
The “fear of identity loss” (Ptichnikova, 2015) in the architecture of large cities forces to turn
to regional and local architectural features, sometimes supporting them rather artificially.
“Hybrids of globalization” aimed at rethinking the ideas of identity in the spirit of globalism are
becoming attempts to maintain the tradition: thus, it is stated that “not locally determined
differences and cultural identities, but artistic forms that are able to assert their own identity and
stability equally and everywhere” are of relevance today. In such a formula, one topic is clearly
replaced by another and the problem of identification, as an anthropogenetically given human
need to associate themselves with a society of a certain scale and with the environment that is
recognized as their own, is forced out.
In small towns the problem of globalization is still minimal, there is commitmentto one’s
place of residence and a sense of community with fellow citizens. It can be stated that this is
typical for the European region as a whole, although the place of small towns in the settlement
structure of Western Europe differs significantly from Eastern Europe. Having noticed this, the
author will not turn to the Western European material. In Eastern Europe the situation is
relatively homogeneous. The anthropological research (M. Draganova et al., 2002) showed that in
small urban settlements in Poland, Bulgaria and Russia there is a persistent social identification
of the population, in Poland and Russia (in lesser degree in Bulgaria) there is a strong emotional
commitment to the place of residence.
The same was revealed by the large-scale socio-anthropological domestic studies of small
Russian towns (‘We Live Here’, 2013;‘ Small Towns, Big Problems’, 2014). With the difficult
economic situation of many of them, residents almost always are distinguished by their love for
their town, they are proud of its history, monuments and landscape features. Older people often
state that it is difficult for them to think about leaving their town. Young people also often admit
that they are forced to leave the city due to the lack of a place to study or work.
Characteristic features of a small Russian town
It is safe to say about the commitment of small town’sresidents to their native settlements. It
is important to understand what underlies such a commitment, how and in what way the problem
of preserving a small town’sidentity imposes its own requirements on architectural and town
planning work in it. It should bementioned that the anthropological and geographical studies, that
the author of the article relieson, did not pursue architecturalgoals. The material presented below
gives a different systematization and other, important for the architect, priorities in understanding
the material.
The specificity of a small townis in its special position between the city and the village. The
traditional way of life, with a slow pace of life and with stable kinship ties (as repeatedly noted
by anthropologists) dominate in it. The value orientation of a small town’scommunitywith its life
modernization is largely based on the established traditions. This is a way of life that has
absorbed a lot of common features of modern culture but has preserved its historically established
features and its originality.
Having proposed such a general characteristic of the cultural situation in a small town, the
author will try to analyze it in more detail. The available for analysis material gives an
opportunity to present the situation in the following way. The social and cultural value of small
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towns is associated with the traditional features of their life and with the complex of rooted
historical and cultural values of their residents. The perception of these values of a town is
manifested ambiguously depending on the observer’s position. The key measure for a town
residents is recognition of a town as “their own”, i.e. the measure of self-identification; for
outside observers the main value is in the external manifestation of the “spirit of the place” and in
the image uniqueness of a settlement.
The research material indicates that all the aspects of a town’s values (pragmatic, sociocultural, historical and cultural) are interrelated. At the same time, the established lifestyle
conditions affect the assessment of atown, but they are not of defining nature. Residents of towns
without modern conveniences, which are in decline, still almost always love their towns and feel
committed to them. Residents do not identify themselves on the basis of pragmatic values, but
rather on the basis of the established historical and cultural traditions, although their life is
organically linked with the characteristics of modern life.
The important for the local population components among the signs of “one’s own” are, of
course, architectural and natural sights, moreover, in their close connection with historical tales
and legends, along with the features of urban morphology that have little meaning for outsiders.
Trying to understand the essence of the phenomenon of small towns residents’ self-identification,
it is necessary, first of all, to repeat that this phenomenon includes both pragmatic and mental
values. In most cases, residents love their town, regardless of its livability. A wide range of field
studies of socio-geographical nature, presented, for example, by M.P. Krylov (2009) evidence
that people love (or do not love) their land and their town, regardless of their well-being. The
works of social anthropologists evidence of the same (in particular, the study by N.A. Antropova,
2014).
What turns out to be important for self-identification, what determines the perception of a
town when looking “from the inside”?
First of all, the psychological atmosphere and the type of residents’behavior. Surveys reveal
“the existence of a specificNorthern Russian and South Russianself-consciousness usually denied
by Russian ethnographers.” This is superimposed by the awareness of the regional spatial
component of identity (“Ryazan”, “Tambov”, etc.). And finally, the types of character prevailing
in a particular town (noticed by M.P. Krylov and N. A. Antropova). The pace of residence
characterizes psychological atmosphere. The statement of one resident is indicative: “I love
Nizhny Lomov for nature and for being born and raised here, and for silence”.
The next factor is historical self-awareness. A lot of respondents emphasize the “oldness” of
their town. This, naturally, concernsnot only small towns, but also settlements. There is an indirect
evidence of recognition of the importance of “old”. If a resident of Novomoskovsk, speaking of her
love for the towns, says: “Though it is not old, but for 70 years it has its glorious history,” she
thereby recognizes the importance of the category “oldness”. A resident of Plavsk says: “I do not
want to move from Plavsk. But if I had to move, I would choose an ecologically clean area, a small
old town.” Concerning the problem of historical self-consciousness, N.A. Antropova notes the
importance of the socio-cultural level of the first settlers, or those who constantly live in the
territory. The significance of this circumstance, in her opinion, is determined by “stability in the
behavior patterns transmission and ways of assessing the surrounding reality from generation to
generation.” It is quite obvious that the “sustainability of patterns” is essential for the formation
of not only historical self-consciousness, but also the aforementioned types of behavior.
Cultural heritage plays animportant role in shaping the psychological attitude of residents.
Researchers noted that “residents of towns with a long history demonstrate a generally higher
adaptation potential and higher social and cultural activity than residents of young towns” (We
Live Here, 2013).
Historical consciousness has a significant mental component but is sensitive to the material
signs of the presence of the heritage of the past. These are architectural and historic monuments,
as well as local crafts, traditions of artistic creativity, etc.
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The memory of the prominent personalities who lived in a town – artists, writers, and
military leaders is always very significant. There are museums devoted to them, and streets and
squares are named after them. One of the examples is street-alley of Kramskoy in Ostrogozhsk,
where a small square in front of the Kramskoy museum was made, and a monument to the artist
was put in the square. Researchers note that I.N. Kramskoy is the main name associated with the
town, but residents also mention other people born in the town or associated with it. “Voronezh
Athens” – residents like to repeat this name, describing the state of the town in the 18th, and
especially 19th centuries. The Literary Square in the distant Cherdyn, with the memorial signs
devoted to D.N. Mamin-Sibiryak, O. Mandelstam and local poetess S. Volodina are worth
mentioning.
Recently, Cherdynhas become a town of pilgrimage, as the place of the Perm Kraibaptism.
A. Ivanov’s novel “The Heart of Parma or Cherdyn–the Princess of the Mountains” about the
historical events of the 15th century became the story that enriches the residents’identification. A
kind of “mythological space” started to be formed in the townon the basis of this novel (We Live
Here,2013).
Along with the signs of historicity or antiquity, the landscape properties of the place are very
important. If the resident of Lomov says that she loves the town “for nature”, this is still a rather
vague statement. Sometimes during surveys this is specified as a commitment to a landscape.
Often, theytalk about the importance of the river in atown. Moreover, the river can be valued not
only aesthetically, but as a monument to a town history. A number of urban legends is associated
with the MstoyRiverin Borovichi, its role as an important transport artery is kept in the memory,
one of the symbols of the town is the old bridge on the river. The Sosna River in Ostrogozhskis
also important for the residents, it is connected with the history of the town and often mentioned
in verses and memoirs.
In some cases, the landmark of a town may be located far from it. In Cherdyn, the main
landscape landmark is Polyud Mountain, towering above the river panorama of the town and
located 30 km from it. Legends are connected with it, it can be seen from any place in the town,
and people forecast the weather on the basis of its visibility. Two hills in the townare also of
importance. One of them is TroitskoeGorodishche (the Trinity Settlement), where the wooden
fortress was located, and next to it is Viatskii Holm (the Vyatka Hill), apparently, the place of the
pagan sanctuary. Both hills are famous local landmarks. Landscape features are closely connected
with history.
Signs of historicity are closely related to the perception of aesthetic features andthe beauty of
the place. In Borovichi, for instance, residents emphasize the beauty of their town, noting its
recognition by other people. They love to say that “due to the places and buildings that have
preserved its old provincial style, the town was the site for a number of films.”
However, the perception of the beauty of the placeis not always associated with its age and
its heritage. We have already mentioned the statement of the resident that she loves
Novomoskovsk for the fact that this is a new developedtown.
The theme of development and well-being dominates in the assessment of Voronezh Oblast
by the residents of the town Liski, neighboring to the above-mentioned Ostrogozhsk.
Thisisayoungindustrialtown. The residents who support the image of a modern and developing
town, which favorably differs from virtually all other regional centers of the region, are not at all
confused byits young age. The researcher notes that there is no “golden age” in Liski’s historical
identity, to be precise, its role is played by the present (SmallTowns, BigProblems, 2014).
The comfort of the town is often mentioned, and it is supported not only by the utilitarian
assessment. The comfortis not just convenient, it pleases the eye, it evidences of the welfare of
the hometown. Anduncomfortable living conditions, on the contrary, is a sign of backwardness.
“Backwardness”, of course, can be seen in other things. M.P. Krylovprovides data that the
negative attitude to the generalperception of a particular town as a symbol of “province”
dominatesamong the respondents. The historical town is a positive assessment, but the “province”
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and “outback” are perceived as a characteristic of backwardness. Although not always: there are
statements that “our town is really provincial, and that is good.”
Studies, the author is familiar with, gives an opportunity to conclude that the same features
may appear in a different light. It is generally difficult to capture some parts in the local value
system. It is not by chance that many respondents emphasized that if you can explain why you
love, it means that this is not love. It is apparent that generic connection with the place is
important: “I was born here”, “My parents are here”, as well as marked by Antropova “the sociocultural level of the first settlers or those who constantly live in the territory”. The paradox,
however, is that among those who love their town, as shown by Krylov, a half of the residents
recognize themselves as local “by birth”, and another half – “by conviction”. These are
newcomers who loved this town and recognizedit as “theirs”. Hence, the generic connection is
important, but its consequences: the nature of behavior, the established system of values that
turned out to be close to the newcomers, are also significant. The material features mentioned
above are also ofimportance.
Summing up the information about the problem of town residents’identification, it is
necessary, first of all, to note the complex and synthetic nature of this phenomenon, which
complicates its analysis and the tasks of maintaining the properties of the settlements associated
with it. In practical terms, the relevance of maintaining and developing the material features of
the town, which are valuable for ensuring the comfort of life, but at the same time those qualities
that form the visual image of the place, is obvious. At the same time, it is necessary, whenever
possible, to understand the hidden mental components of self-identification, since the
maintenance or disclosure of identity is one of the architectural design tasks. Indeed, in social
terms, identity is a property that cements society; in the historical and cultural terms it is
identitythat forms the “spirit of the place”. It reveals the value of heritage in its peculiarunity
ofmaterial and immaterial.
Having outlined the issues of identity, it is necessary to say a few words about the correlative
concept of a small town’s originality of and its “spirit of place”. From the outside perspective, the
familiar signs of a traditional town, manifested both in historical and architectural works, and in
normative documents on the cultural heritageprotection, will bein the forefront. These are unique
buildings, valuable landscape fragments, traditional features of old mass construction (its
typology and stylistics), as well as structural coherence of the whole, panoramas, townviews and
landscape attractions. Historical value of monuments or spatial formations – memorable places
and landscapes (however, the historical value from guidebooks markedly differs from that is
preserved by local legends), are included in the picture of the place originality. Recently, the
attention (infrequently and fragmentary) is paid to the traditional views and way of life, to the
peculiarity of manifestations of local traditions of architectural creativity represented in the
architecture and residents’ behavior. It should be admitted that the formalized features of
originality in many respects are close to the characteristics that determine the self-identification
of residents. Butthelatter oneismuchricherandmorecomplexinitsstructure.
Issues of maintaining the historical and cultural value of small towns
In practical work on maintaining the historical, cultural and social values of small towns In
practical work on maintaining the historical, cultural and social values of small towns today, one
can largely rely on what is common for the perception of heritage from the outside and within the
urban community. Taking into account, whenever possible, the peculiarities associated with the
specificity of the vision of a town by its residents.
When considering the issues of maintaining the historical and cultural values of historic
settlements, it is necessary, as can be seen from the material, to proceed from the fact that the key
figurative characteristics of a town are represented unevenly and are concentrated in the center or
some specific nodes, sometimes constituting characteristic spatial complexes (including
architectural, landscape and historical and memorial objects), in addition, separate fragments of
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common construction fabric are often filled with the motifs of architectural or architecturaldecorative nature, that are close to the townspeople.
As a result, a compact or complexly structured zone of the identity properties crystallization,
most clearly representing the specificity of this habitable space that are important for residents, is
formed. At the same time, it is important to emphasize that the socio-cultural influence of this
zone extends far beyond its own borders; all town residents feel involved (all residents will tell
“we have” instead of “they have” about a landmark located three or five blocks from their home).
It can be assumed that the residents of the nearest suburban environment, connected with the
town by their way of life, will also, albeit with a reservation, say “we have” (although they may
have their own local nodes and identification marks).
This “crystallization zone” is subjected to cartography, it supplements and additionally
structures what is described in international documents, for instance, in the Valetta Principles
2011, as a combination of monuments and genuine urban fabric, and in Russian legislation is
qualified as a subject of the historic settlement protection.
Having conceptualized the structure of the identification framework, one should turn to the
issue of modern reconstructive work in small towns, to its specific objectives related to the
preservation of the abovementioned value characteristics.
The first and quite obvious objective is the preservation of material objects of cultural
heritage, historical planning, specific connections of architectural dominants and other
characteristics fixed in the list of the subject of historical settlement protection. To accomplish
this task, a quite detailed methodological toolkit has been developed, but its weakness is that it is
exclusively protective in its nature and is aimed at a detailed fixation of prohibitive and
preservative measures.
Hence the need to clarify the possible directions of architectural and compositional work,
taking into account the necessary regulatory restrictions and, at the same time, solving a number
of architectural problems specific to a small town. The maintenance and development of the
valuable features of the historically established social structure of atown; compensation for losses
and overcoming constructiondeformations in the valuable historical core of atown; the inclusion
of the necessary for atown new objects and elements of improvement in the forms compatible
with the tasks of preserving the “spirit of the place” (differentiating the range of solutions in the
historical core and beyond), are among them.
The problems of maintaining and developing the social structure of a small town are quite
numerous nowadays, but their solution is mostly beyond the direct competence of the architect
(these are the problems of employment, vocational education, medicine, etc.). Issues directly
related to the formation of towns’ originality andpopulation self-identification are closer to the
architect’scompetence. First, it is development or formation of urban publicspaces, the lack of
which is often noted by sociologists. The organization of public and leisure places sometimes
requires construction of specificfacilities, which is associated with the issues of investment, and
the architect is concerned only at the stage of the developed programimplementation. At the
preliminary stages, as well as in many other cases, the architect can only link such a program
with the regulatory restrictions for the place. Location ofthe Tourist Center in Suzdal on the
collection site, in a way that the new complex does not participate in the panoramas of the old
town, can be recalled asan old exampleof a successful solution to this problem. From the new
examples it is necessary to mention the sports complex in Galich, also visually isolated from the
old town, although it is located in close proximity to its center.
Much more often, the objective is reduced to the spatial organization of the open spaces of
atown, which for some reason lost its usual public places. Such spaces include the main street,
embankment, or the town park, that have long been a favorite place for walks, but, in addition to
that, the market, a visit to which links shopping and a special form of communication between
residents. Maintaining or reviving such public places is an important objective for a small town.
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Another characteristic feature of the social structure of small Russian townsis connected with
the preferred type of residential construction. Almost all researchers note the commitment of the
population to individual farmsteads with householdfarms. Townspeople, including young married
couples, consciously prefer not comfortable apartments in blocks of flats, but houses with their
own land plot. There are certain economic considerations behind this, but there is something else:
“Is it possible to exchange life in my house for a communal entrance hall? ... I can close the gate
here, and everything is mine”. “Life in a big house is spacious. I have a yard, I have a basement, I
have an attic, I have a main housing. Imovebetweenthem, andInevergetbored” (A SmallTown,
2013). The habitual nature of the farmsteads structureis manifested, in particular, inthe fact that
not only mid generation, but young people as well perceive their inevitable participation in farm
businessand work in the gardenas a norm (Nikitsky, 2010).
Of course, there are not only low-rise manor buildings in small towns. There are fragments
of closed stone construction of urban centersfrom the 18th and 19th centuries, during the 20th
century there appearedseparate four or five-story houses or entire small areas of high-rise
buildings. Today the urban planning heritage of small towns is sometimes quite complicated in
structure and requires a specific solution in each town. But the importance of the traditionalism
priorities should be taken into account.
The typological variety of construction in a lot of small towns affects the ways of possible
solutions and their distinctive characteristics. At the same time, the main general challenge is the
objective of maintance and development of traditional low-rise buildings, which is the main
characteristic of the current historical fabric of a small town. Today it is possible to distinguish
several ways to meet this objective. First of all, it is necessary to indicate the tendency to support
local traditions of residential construction in some towns. Researchers note occasionally
persistent tendency to decorate houses with wooden carvings. The customary features of facades
organization are consistently maintained. Local peculiarities of the manor houses are imitated by
new developers, who arrived in the town. There are even standard projects aimed at distributing
local types of manor houses (for instance, in Plyos) (Shchenkov, Antonova, 2017). Such
examples are not numerous with inevitable schematism, and they may not be widely spread, but
at the present stage they help to support the features of historical construction.
The construction development, naturally, cannot use only the path of imitation. However, the
new should, of course, be linked with the established tradition and with the spirit of the place. As
noted in “The Valletta Principles”, the new should be compatible with the spatial organization of
the historic district andrespect its traditional morphology.
One of the ways to ensure the interconnection between the old and the new is in maintaining
the traditional typology of construction, meaning not only the functional type and dimensions of
the house (manor, low-rise), but historically formed volume andspatial types of buildings. The
types may differ by a compact or elongated plan, the presence of gable facade or finishingwith a
horizontal cornice, etc. Depending on their typological characteristics and on location of houses
in the street space, the whole image of construction is formed differently. Attention to the
typological features of construction helps to link the old and the new, to maintain the traditional
morphology without resorting to stylistic imitations (Shchenkov, 2017).
It goes without saying that, the number of possible solutions allowing to introduce
innovations that are organically combined with the traditional basis of construction, can be much
wider. The traditional typology, iconography andpeculiarities of materials and textures can be
creatively interpreted in different ways by the authors of new constructions. However, the task of
preserving such cultural value as the “spirit of the place” should always exist.
It is possible that the issueof the construction of a fundamentally new large structure,
claiming to be a landmark object can be raisedin a small town. Thisissueisnot often raisedandis
rarelysuccessfullysolved. It is very difficult to connect it with the established image of a
particular smalltown, with its way of life and with the image of atown, which is recognized as its
cultural value. The issues of self-identification and the “spirit of the place” are so complex and, at
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the same time, so socially and culturally significant that they can only be mentioned in this
context within this article.
Conclusion
The material proposed in the article is mainly of stagednature. The focus of this paper does
not allow to present the available material on the practice of maintaining figurative characteristics
of a traditional small town. It is partly presented in the above-mentioned publications of the
author. The objective of this article was seen in illustrating the fact that in small Russian towns
the requirements of present time are mainly directed not “from traditions”, but on the contrary –
to them.
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FLAT CITY VERSUS VOLUMETRIC CITY,
RE-APPLICATION OF THE LAYERED MOVEMENT
NETWORK APPROACH
Abstract: In cities of low or medium density it is possible to conduct a configurative analysis
using mobility networks as main structural elements for the landscape (Bruyns, 2011, Read &
Bruyns 2007). Expressed as a ‘movement-function’ indicator in three distinct scales, the
overall results diverge from conventional typological driven analysis placing emphasis on
movement patterns and how commercial functions cluster to each network. Not as a
consequence of form but seen as an element that lends structure to the city, the ‘Flat City’
approach (Read, 2005) views mobility networks themselves as key structural indicator that
highlight the social use of space, public as well as private. In contrast, high density cities, or
aptly named ‘Volumetric Cities’ (Shelton, et. al., 2010), are challenged by spatial compression
that establish other dependencies on mobility networks. Apart from the conventional use
of movement networks, ‘Volumetric Cities’ place additional emphasis on pedestrian networks,
interwoven with both the ‘in’ and ‘exterior’ conditions of the city. In this light, the question
and applicability of the Flat City model remains questionable and as yet untested. This paper
questions the applicability of the network driven model and its dependencies on movement
networks in the context of the high-density landscapes. The paper will outline the basic
premise of previous empirical work, before highlighting the challenges in the reapplication of
this approach in the urban context of Hong Kong. As part of its aims, the discussion wishes to
illustrate empirical work whilst possibly concluding on the adjustments deemed necessary for
the re- application of this method in high-density urban landscapes in order to understand the
formal expression of these cities.
Keywords: mobility network, layered, volumetric, urban morphology, morphology methods.

Introduction
In cities of low or medium density it is possible to conduct a configurative analysis using
mobility networks as main structural elements for the landscape (Bruyns, 2011; Read & Bruyns,
2006). Expressed as a ‘movement-function’ indicator of three distinct scales, the overall results
diverge from conventional space-to-building typological driven analysis emphasizing the
relationships between movement patterns and how commercial functions cluster to each network
(Bruyns, op cit.). As a methodology the approach is only valid for economic data found at the
level of the street.
The ‘Flat City’ approach (Read, 2005) views mobility networks themselves as key structural
indicators. Not as a consequence of form but seen as an element that lends structure to the city,
the model postulates the inherent emergence of a ‘middlescale’ network as third movement order
that impacts both higher and lower hierarchies of connectivity which directly transform the use of
space, public as well as private. This has led to two distinct conclusions. The first is the
eradication of the central-peripheral model and its operative concepts of the ‘more important’
centre and its ‘less important’ peripheral relationships. Second, it has cast the foundations for a
structural model whereby economic clustering is directly aligned with the configurative aspects
of movement patterns and network distribution (Bruyns, 2011).
© Bruyns G., Nel D., Higgins Ch., 2019
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While ‘Flat City’ has gained grounds in showing scales of economic-spatial entities,
morphological analysis remains limited when attempting to address overlapping, multi- level
spatial surfaces or spatial density within vertical cities. The inclusion of floor area ratios (Maas,
1998) as well as other indices such as Floor Space Index (FSI), Ground Space Index (GSI), Open
Space Ration (OSR), Layers (L), Network density (N) as proposed by Spacemate (Berghauser
Pont and Haupt’s; 2009a; 2010) have made strong gains in in terms of ‘density methodologies’,
while building on the work of Angenot, (1954); Heijmas, (1965): and Rådberg, (1988) and their
respective takes on dwelling density, land-use intensity, building coverage and spaciousness. Still
these methods have remained limited in the inclusion of (a) spatial volumes and (b) commercial
clustering and its pairing of economic indicators to spatial networks for multi-level building
analysis.
In contrast, high density cities, or aptly named ‘Volumetric Cities’ (Shelton, et. al., 2010),
are challenged by spatial compression that require additional dependencies other than mere
mobility networks. ‘Volumetric Cities’ absorb pedestrian networks as part and parcel to both its
‘in’ and ‘exterior’ urban context, with commercial entities found in the covered internalised
spaces, public or private. In this light, the applicability of the Flat City model to the volumetric
domain remains, as yet, untested.
This paper re-applies the network driven model in the context of the high-density landscapes.
First, the paper will outline the basic premise of previous empirical work of the Flat City model
and its methodological parameters based on the historic centres of the Dutch Randstad.
Thereafter, it will highlight the challenges in linking these spatial indices with volumetric
conditions in multi-floor landscapes as a possible postulation of a volumetric driven urban
methodology. As part of its aims, the discussion here wishes to align the volumetric concept and
test the series of Flat City hypothesis in a series of step to mirror intentions with volumetric
outcomes (Fig.1).

Figure 1. Movement network analysis, 3 orders of movement. Source: Bruyns, 2011

How the city functions. Flat city networks and economic clustering
Bruyns and Read’s research (2007) on Dutch cities, particularly in traditional city centres,
have provided alternative spatial typologies for the classifications of the contemporary urban
space. In this, the premise was one wherein the importance of movement and connectivity in
cities constructed, as well as altered, spatial-economic entities based on speeds and intensity of
movement. That’s to say, a movement centred hypothesis that questions ‘how the city functions’
and in what terms.
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A first proposition of the working hypothesis was that urban form is legible through
orders of movement. Read’s (1997; 2006) thesis delivered insight into the existence of a
middlescale movement order, also termed the ‘supergrid’, linking scales of the city beyond the
local and less than the metropolitan scales. As an addition, Bruyns’s thesis (2011) has shown the
possibility to express an urbanized landscape, in layers of hierarchies, focusing primarily on
mobility networks and their attraction for economic entities to locate within each scale. At its
core, both approached held to a hypothesis that mobility networks operate as devices or
mechanisms through which to read urban structure as well as social dispositions, public and the
private. In this deliberate move away from Space Syntax, and its mathematical dependencies on
the topological conditions of line analysis, the revised methodologies are cognizant of networks
structures of as ‘sets’ of distribution and intensities of use. In addition, the examination of
movement infrastructures, road networks, or movement orders eradicated any pre-established
spatial nomenclatures. Essential to its method, the separation of the networks allowed for the upclose examination of each network scale’s formative characteristics in terms of distribution, grain
of networks, network density, patterns and shape.
Three main movement orders (or layers) were proposed – one layer for each movement
scale. One layer was dedicated for the metropolitan movement (orange), one for networks at the
scale of the city region (yellow), with a final layer for the local or neighbourhood scale of
movement (green). In each of the layers scrutiny fell on network structure (disjointed or
continuous, clump like or single line networks) supplemented by photographic documentation to
compare place structures, public use and ease of access. Thereafter a more detailed of each
network was conducted, examining certain nodes specific to each scale. These included places of
importance, places indicative of high intensities of movement and places where crossovers
between scales of movement were obvious.
To address the question of ‘how the city functions’ comparative data was deemed essential.
This was to clarify the relationships between urban movement and the economic program of the
city. A survey of all commercial activities at the street level classified each commercial entity
through who uses it. Each commercial entity was represented by a single dot. Each dot was then
coded in colour at scales of use. The method therefore required a corresponding ‘layer’ protocol
similar to the layer analysis of the aforementioned networks. Four, and not three, economic scales
were found. An orange layer was dedicated to the distribution of metropolitan commerce, with a
yellow layer indicating middlescale commerce. The third layer, in green, showed local scale
commerce. The fourth layer, in red, emerged because of it becoming clear that certain
commercial entities were predominantly used by global visitors.
Similar to the network analysis, economic clustering, density of economic entities and
economic patterns were then mapped, allowing comparison of economic data for established
neighbourhoods, inner city global spots against clusters which remain almost hidden from sight
(Bruyns, 2011). As concluding step, the research required an in-depth discussion on the spatialeconomic comparison, termed ‘place-region structures’. It was hoped that the configuration
principles (relations and interdependencies) for public spaces, economic centralities as well as
how spatial transformation occur would prove better insight when looking at the mechanics and
details which formulate place-regions economic entities. This relational condition, between the
networks and economic functions, produces a third indicator, which exposed the landscape as a
context wherein a number of space–function scales have relational properties to each other. This
confirmed the co- dependencies between spatial structures and economic clustering in terms of
urban form and public space. For the historic centre of Amsterdam, it was seen that 4 spatial
scales were present in one site. As such the nomenclatures for historic cores used by tourists were
reframed as a 2 layer, 3 level open-ended structured global historic cluster (Bruyns, 2011, p
260). Schiphol International Airport is characterized by the dominance of only 1 spatial scale,
renaming its typological classification to; a single layer, closed network-global centre. In total 17
specific places where ‘spatially’ renamed (ibid).
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Figure 2. ‘How the city functions’. A survey of economic data for the corresponding area
as in the network analysis. Source: Bruyns, 2011

Figure 3. Place-region economic entities. Relating movement networks to economic data,
in three scales of use. Source: Bruyns, 2011
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In conclusion, spatial formations and their ‘scalar commercial unit–network dependency’,
has therefore replaced building–footprint indicators as grounding work for theorizing the
morphology of the contemporary city and its movement distribution.
From the 2D to 3D, the ‘volumetric-economic city’ and the hypothesis of a Volumetric
Methodology
The transference from the Flat City, to what we propose to term the ‘volumetric- economic’
model, is necessitated by the specificity of high density environments. First, in conventional
medium to low density cities, a large variety of aspects can be easily represented in two
dimensions. This method has proved very successful for both cartography as well as urban
analysis (Conzen & Conzen, 2004). However, this approach remains problematic for dense,
‘vertical’ or ‘volumetric’ situations. What we view as the ‘ground’ or ‘urban surface’, in for
example Hong Kong or Shanghai, remains a fractional part of the total FAR and building
footprint. In these instances, the external, two-dimensional space is compressed, with a multitude
of uses and functions appearing in the same three-dimensional spaces, only visible once the
vertical dimension is added. In Hong Kong’s case, the ‘urban ground’ remains predominantly
isolated dedicated for vehicular traffic, with most of the commercial activities operating on what
is termed the ‘podium’ or elevated level above the ground surface (Sheldon, 2014). This is also
true for subterranean pedestrian connections within the Metro and subways, or malls, acting as
high intensity pedestrian conductors. Above ground and through buildings, the funnelling of
commuters between transportation nodes on raised walkways or escalators means the connections
between buildings and through buildings are of importance.
Secondly, these environments demonstrate tendencies that promote the fragmentation of both
commercial and public spaces, compressing a higher density of functions into each available floor
area. Thirdly, especially relevant for Hong Kong, the importance of land value and real estate
values remains a key factor in determining as well as theorizing morphological typologies
(cf. Higgins, Nel & Bruyns, 2018; Nel, Bruyns & Higgins, 2018 discussions on the questions of
economic thinking and resilience in urban planning). Finally, research (See Bruyns; 2018,
Bruyns, Landman and Nel, 2016) has begun to question the emphasis given to spatial isolation
for domestic and public spaces within planning regimes. The matters of concern for us here is
that how and in what manner the structural interpretation of the city will shift with the application
of on methodology and how this application influences spatial, social as well as economic
conditions of urban space.
What methodological aspects can be adapted from the Flat City model and, what adjustments
would be deemed necessary to allow for the incorporation of both economic and volumetric data
as part of a spatial and functional analysis of high density landscapes? The method and process
described in what follows aligns our conceptualisation of the three-dimensional city and the first
steps towards a general hypothesis and the application of the Flat City model in three dimensional
terms. The method inverts the Flat City method and approach the city from the volumetriceconomic as a starting point, after which it then incorporates the networks into the analysis. The
method describes the first application as well as outlines some of the requirements deemed
necessary to implement this as an independent method for configurative analysis.
From the outset certain existing tools seem inoperative for its application in a volumetric
model. First, the application of Space Syntax within the volumetric context seems ineffective.
This is due to its methodology not taking into account (a) topography
– unless the lines are weighted by travel time determined by topography. Nor does the
method make allowances for; (b) incorporation of multi-modal transport, (c) integration of land
use, (d) value or volume. Nor are any allowances made for (e) integration of a ‘z-value’ to height
in its information and line structure. We are cognisant of the fact that Space Syntax only
considers the spatial configuration of axial lines (2D lines), with newer versions of the model and
program being able to include segments or street centre lines. More importantly, Space Syntax
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relies on the visualisation of movement and its distribution without actual values (any values to
be calculated are incorporated later within regression models). Four steps outline the testing of
this hypothesis-methodology. Step 1 outlines the literal transformation to volumetric
configuration, and spatial slicing of building volumes.
Step 2 introduces three-dimensional information to building structures. Step 3 examines the
internalisation of the circulatory movement network within buildings both at the horizontal and
vertical dimensions. Step 4 pits forward the possibilities of volumetric centralities.
Step 1: Flat City as the base (Fig 4). To begin to understand how these new complex spaces
function, we seek ways to effectively decompress and expand in as well as external movement
spaces. The first obvious step is to begin to incorporate a most basic element, being a third,
vertical or volumetric, dimension to our concept of spatial morphology.
We propose to commence the volumetric approach harnessing GIS software, and its inherent
allowances for three-dimensional modeling (i.e. ArcGIS 10 and up). For the purposes of the
discussion here we have used a simplified version of the context to illustrate each step1.
In order to address our general premise, our proposed method questions the possible addition
of a third dimension in how we move through cities and buildings.
The traditional two-dimensional movement network remains a key component and basis for
this analysis. This part of the movement network should be prepared in a similar way for any
conventional movement network analysis, that is to say, one map that includes all the lines of
mobility under scrutiny. The other base component is building footprints, attributed with (i)
overall building height and (ii) floor heights or number of floors. These form the basis on which
to construct the various three-dimensional structures that directly link to the city’s ground.

Figure 4. Volumetric transformation. Two-dimensional city transforming
into volumetric data sets. Source: Authors, 2018

Step 2: Sliced approach - adding 3D information to buildings (Fig 4). When faced with a
lack of attribute data, the second step introduces the sliced approach to building volumes.
Although there is already a vast array of 3D modelling software and formats (AutoCAD, Rhino
or Sketup), many of the models, when imported into GIS software, do not retain any of their
attribute information (i.e. floor, use, value).
A range of technical requirements are deemed necessary for this method to be used in various software’s. First the
basic requirements of using Polygons for all units and spaces of measure; i.e. building, parcel space, area per
use/function (can include per floor), floor heights. For the Networks, the requirements: can include multi-modal
networks lines for car, rail and pedestrian scales.
1
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Herein, each floor of the building is represented as a ‘slice’ in the overall volume. Each slice
is created by drawing the surface areas per floor. This can easily be done by tracing the footprint
of the building multiple times on top of each other, effectively adding multiple layer of the
building. Each of these slices can also be partitioned to represent rooms, offices or zones within
buildings. Care should be taken in buildings which have a podium structure. In turn these spaces
produce urban and spatial amenities in places where spatial availability is at a prime. Each
podium can then accommodate a number of high rises, feeding directly into each podium. Within
the analysis, the podium should only be used for the appropriate number of floors and should not
represent the entire building.1
Though the process of generating the slices for each building, attribute data (bottom
elevation (i.e. floor elevation) and the top or roof elevation for each floor) would be required to
supplement the spatial configurations of structures. For example, if the building is five stories in
height and each floor is 3 meters high, the first floors bottom elevation will be 0 and the top
elevation will be 3. The second floors bottom elevation will be 3 and top elevation will be 6. This
process would then be repeated until the entire volume is represented.
Using the ArcGIS ‘Feature To 3D By Attribute’ tool, each of the slices can be give an
elevation value (or z-value) which is directly encoded into the slice, allowing the slice to
automatically appear at the correct elevation when seen in three-dimensions.
With the completion of the various ‘slices’ and relevant attribute data added, the
extrapolation to volumetric properties can be made. Of importance here is the inclusion of
functional use of the spaces, indicated per colour. In the model we used red to indicate
commercial, residential in yellow and office spaces in blue. Other options, for example, the land
value per cubic meter are another possibility (cf. discussion on values of spaces in Higgins, Nel &
Bruyns, 2018).
Step 3: Internal network (Fig 4). Similar to the Flat City model, step 3 compares economic
functions with the network analysis. More specifically this step relies on the addition of the
internal network to building volumes. For this step the two-dimensional network forms the base
for which the three-dimensional network will be extended.2
The first part of this process is to identify where the building connects to the external larger
movement network, as one or a series of lines. Thereafter consideration is given to the
presentation of the internal network which is dependent on the needs and resolution of detail. In
this, two options are possible. The first is the use of only a single path-line that moves vertically
through the building to represent and elevator, stair or escalator for example. The sections along
the path-line can also be divided up and given different attributes. In this, each section can be
given a time value to represent the mean time it takes to move in that section or time for the
elevator. An alternative option is to use a detailed internal network for each building, showing
connections to each room, office or zone as well as vertical distribution elements as stairs or
elevators. More accurate results will be provided in the latter form of analysis but would require
high resolutions of detail and a finer grain of internal division within each building.
At the network level additional detail is also possible. Each network could reflect all publicly
accessible paths (both public and private paths-lines that the public has access to) within each
network structure. In cities as Hong Kong and Shanghai, the value of this approach could enrich
spatial analysis as many buildings in these cities are dependent on the raised connected walkway
systems that are public as well as private, local as well as metropolitan in scale of connectivity. In
addition, the importance of enhancing network data exposes a gap in the morphological debate
1

This is specifically applicable to the Hong Kong urban landscape and its developmental typology of the podium
structure as main public and circulatory spaces with additional commercial or residential spaces situated above the
podium in a number of levels.
2
Important to note that the type of line must be able to handle z-values in the GIS. Additionally, the same approach
to the network creation should be taken to make the network routable as with any other network.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

641

URBAN LANDSCAPE HISTORY AND SOCIO-CULTURAL TRANSFORMATIONS

with the predominant inversions of public spaces in Asia, altering both the modes of urban
connectivity in high density situations as well as forms of economic centralities.
Historically a buildings location to the street level network was deemed sufficient spatial
exposure whereas the current pressures placed on economic performance become exponential
with the increase in density and the sheer verticality of cities like Hong Kong. A collection of
buildings in Hong Kong, for example Tsing Yi, equals both the population and volumetric
densities to that of a small village in Europe. The interconnectivity of the spaces through and inbetween buildings (above, on and subterranean) continuously call for new approaches to
investigate both spatial understandings as well as the values through which they are measured.
Step 4: Volumetric centrality. Step 4, the final step, calculates the inverted network
centralities of the individual spaces per floor for a series of buildings. Reach, Gravity,
Betweenness, Closeness and Straightness of movement networks remains one easily calculative
step as basic centrality metric (cf. Sevtsuk and Mekonnen (2012) and Kang (2017)) (See Table 1
for calculation formulae). In summary, the Reach index is an accessibility index and is defined as
the total number of locations that can be accessed within a specified radius of a network or
topological structure. The reach index can also be weighted (i.e. with population, value or
volume) so that the index calculates the sum of weights with the specified radius for all locations.
A higher value for the reach index indicates that more locations or weighted values are accessible
within a given network distance (Kang, 2017; Sevtsuk, 2014; Sevtsuk and Mekonnen, 2012). The
Gravity index, the second measure, builds on the reach index by adding a spatial impedance
factor to measure how many locations are accessible within a given distance. This measure
considers accessibility to a location is proportional to the weight (attractiveness) of the
destinations surrounding the location and is inversely proportional to the network distance
between the location and the destination (Sevtsuk, 2014). More importantly, the gravity index
shows the attractiveness of a destination whilst indicating distance or effort required to reach that
destination into a single value (Kang, 2017; Sevtsuk, 2014). Betweenness Centrality is a measure
of connectivity between many other locations (Crucitti et al., 2006). When weighted,
betweenness is a good indicator of potential traffic flow that a location can expect. It indicates
how many times a location is on the shortest path between all other locations on the network
(Zhong et al., 2014). The higher the betweenness the more likely that location is on the shortest
path between other locations, meaning that the location is an important location for movement
within the network.
Closeness Centrality indicates how near a location is to all other locations along the shortest
path. This is an indicator of proximity, highlighting the accessibility of a location (Porta et al.,
2011). The location closeness is defined as the inverse of the cumulative distance to reach that
location from all other locations, potentially within a given search radius (Rodrigue et al., 2016;
Sevtsuk, 2014). A lower closeness value (weighted or unweighted) indicates that a location has a
denser and better connected network and a higher value (if weighted) within a given radius
(Kang, 2017).
Straightness Centrality indicates efficiency by identifying the directness of a path between a
location and all other locations. Straightness effectively measures how close the path between
two points is to a straight Euclidean line (Porta et al., 2005). The smaller the value the more
direct the path is. Straightness is also an indicator of legibility an visibility (Kang, 2017; Porta et
al., 2011).
Taking into account the variety of indices to economic centring, all networks, whether
internal or external, become a measurable characteristic, especially valid within high density and
laminated conditions of space.
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Figure 5. Testing volumetric centrality. Three dimensional land use connected to internal
and external circulation networks. Shown here are the effects of Closeness Centrality
in 2D and 3D, Straightness Index and Reach Indexes. Source: Authors, 2018
Table
Accessibility and Centrality Measures

Accessibility and Centrality

i: location as the origin; j: destination location; G: network; r: network radius; d(i, j): shortest network distance
between locations i and j; δ(i, j): Euclidian distance between locations i and j; njk(i): number of routes that pass
through location i between j and k in radius r; from location I; njk: number of paths between locations j and k; Beta(β):
decay parameter for units; W(j): weight of location j.
Source: Modified from Sevtsuk and Mekonnen (2012) and Kang (2017).
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Conclusion
It is to be understood that the proposed steps summarised here remains part of a methodology
in progress. The initial objective of testing the reapplication of the Flat City model in to the
volumetric city is an achievable goal in advancing spatial analysis. It is yet to be seen whether
this application contributes to a better understanding of network and movement characteristics,
the internalization of movement network or what results this approach will generate for a
movement-economic comparison in multi- level analysis. Moreover, the work marks a first take
on directly linking network analysis and economic values to internal as well as external
movement networks.
Secondly, in this process, the dependency a single software alone for the calculation remain
ineffective. It was found that more than one software alone falls short to address the complexities
of interpretation the internalisation of urban networks and their volumetric relationships. The
addition of various formula as well as the visual representation of both the spaces and working
process was helpful in advancing each step within the overall hypothesis. At its core, we stress
that the advances made here remains at the level of network-volume-complexes and the
interpretation of clustering. Moving beyond the obvious spatial comparison, the intentions at a
later date would be to challenge other influences that volumetric-economic centring has on social
communing and moreover, social mobility.
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LAND RECLAMATION AND CREATION
OF NEW VILLAGES THE CASE STUDY OF SHA TIAN
TOWN ON THE PEARL RIVER ESTUARY
Abstract: Since the 15th century, the shifting geographic pattern of the Pearl River Delta and
extensive land reclamation activities prompted the generation of vast coastal areas. The
villages created on the newly reclaimed land played an important role in the region's local
and international economic activity and became part of the Great Bay Area in recent years.
By using villages in Sha Tian town ( 沙田镇 ) as a case study, this paper shows that the
mechanism of land reclamation influenced the formation of settlements, during the process
whereby the shoal of the coastline became small fishing villages at the fringe of the cities
which were eventually absorbed into the urban space. Using both field research and a
literature review, this paper discusses three specific time periods. In the mid-Qing dynasty,
policy changes and the natural conditions drove the boat people who assembled on the sea to
reclaim land in the Sha Tian area. During the second period, these boat people moved to the
newly reclaimed land and erected different types of buildings to support their changing way of
life, establishing linear villages along the waterway and dike. Finally, with the urbanisation of
the past two decades, the form of these villages became transformed in different ways
according to the location and the relationship with the urban area. This paper situates this
case study within the discourse of urban regeneration while linking it to the sustainability
of urban villages. In this way, the paper provides a critical evaluation of how reclamation
activities produced new patterns of landscape, the changing concepts of villagers towards
nature and the river system, and the contradiction between the demands of modern life and the
traditional village underlying the ongoing transformation.
Keywords: Pearl River Delta, land reclamation, settlement formation.

Introduction
The Pearl River Delta, located in South China and adjacent to the South China Sea has
become one of the most rapidly advanced economic regions and one of the most populated areas
in China (Fig. 1). The coastal areas of the Pearl River estuary are experiencing rapid urbanisation
with the development of light industry, high-tech industry and international ports. The Pearl
River Delta has a historic dense water network connected to the cities on the delta. As one of the
most significant natural forces, water not only shaped the urban landscape but also served as the
economic foundation for urban development. The intimate relationship between people and water
led to innovation in water and land reclamation technology. 2 During the Qing Dynasty, there
were significant changes in the geographic landscape of the Pearl River Delta.
On one hand, the increasing speed with which sand accumulated silted up the tributaries of the
Pearl River and the Shiziyang Ocean became narrower.3On the other, vast land reclamation also
took place, and this reconfigured the coastline with new land extending into the ocean. The villages
built on this reclaimed land participated in world trade and the regional economy and became welldeveloped areas of the Pearl River estuary (Fig.2). Thus, the land reclamation activities had an
effect on the creation of the new villages and also influenced the urban fabric today.
© TIAN Mengxiao, 2019
2

Qihao Weng, "A Historical Perspective of River Basin Management in the Pearl River Delta of China," Journal of

Environmental Management 85, no. 4 (2007). P1061
3

Ibid. 1050
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Figure 1. Pearl River estuary
Source: Illustrated by the Author

Figure 2. Coastline evolution in the Pearl River
estuary. Source: Amend by the Author base on
Huanting Zhao 趙煥庭,. Zhu Jiang He Kou Yan Bian
珠江河口演變 (Bei Jing: Hai yang chu ban she,
1990)

Sha Tian is a typical example of the new villages. This article uses Shia Tian in an attempt
to construct a historical narrative of the formation of the villages after Mid-Qing Dynasty (Fig.3).
It illustrates the changes in the landscape of the main Pearl River Delta estuary area by reviewing
historical mapping archives and discusses the relationship between the village and land
reclamation, considering both the environmental transition and the change in the livelihood of the
residents through the use of historical research methods. As suggested by the meaning of its
name, sandy fields, Sha Tian was developed on a particular type of farmland that was reclaimed
from sea beaches or river marshes.1 This is generally a flat watery region with a maze of rivers.
Sha Tian is located on the southwest of Dongguan City and on the east coast of Shiziyang
Ocean. It was one of the key passages for maritime trade in olden times. However, the area had
almost no land before the early Qing Dynasty. She Xi mountain, which is now standing in the
middle of the town was an island at that time (Fig. 4-1, 4-2). During the Qing Dynasty, the
extension of sandy fields connected the islands and formed the beginnings of the town
(Fig. 4-3, 4-4).
Through the point of the process of the boat people, who assembled on the ocean around Sha
Tian and moved to land during the Qing Dynasty, the paper first examines the requirement for
reclamation of this area from the perspective of economic activities and policy changes. It also
shows the transformation of the production mode during the different stages of land reclamation.
The research also elaborates how the "boat people" built a particular type of housing and formed
the village when they began to live on land. The principal argument is that there existed a
correlation between environmental change and human production, as well as a struggle for power
and space during the period of reclamation and the formation of new villages

1

Weng. P1050
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Figure 3. The study area – Sha Tian Town. Source: Illustrated by the Author

Figure 4-1. Map of Guangdong Fu in 1522-1566 (During the Years of Emperor Jiajing
in the Ming Dynasty);
Figure 4-2. Map of Dongguan in 1665 (Fourth Years of Emperor Kangxi in the Qing Dynasty)

.
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Figure 4-3. Map of Dongguan in 1863 (Third Years of Emperpr Tongzhi in the Qing Dynasty),
Figure 4-4. Map of Dongguan in 1897 (Second Years of Emperor Guangxu in the Qing Dynasty)
Source: Fig.4.1, Chou Hai Tu Bian, Yan Hai Shan Sha Tu, Guang Dong Qi, 籌海圖編·沿海山沙圖·廣東七,
Zheng Ruozeng, 鄭若曾. In Guanglian Tan 譚廣濂, Cong Yuan Fang Dao Jing Wei: Xiang Gang Li Shi Di
Tu Cang Zhen 從圓方到經緯: 香港與華南歷史地圖藏珍 (Xianggang: zhonghua shu ju (Xianggang) you
xian gong si, 2010). Fig.4.2, Yuan Bai Sha Si Tu, 原白沙司圖, Dong Guan Xian Zhi, 東莞縣志. In
Dongguan Li Dai Di Tu Xua 東莞歷代地圖選, (Dongguan: Dongguan shi zhen xie wen shi zi liao wei yuan
hui, 2006). Fig 4.3, Dongguan Xian Tu 東莞縣圖, Guangzhou Tu Zhi, 廣州圖志. Fig 4.4, Guang Dong Yu
Di Quan Tu, 廣東輿地全圖. In Guangzhou Li Shi Di Tu Jing Cui 廣州歷史地圖精粹, (Beijing: Zhongguo da
bai ke quan shu chu ban she, 2003)

Policy Change
The “boat people,” who lived mainly on boats on the waters of the Pearl River estuary,
emerged far before the Qing Dynasty. However, it was not until the middle of the Qing Dynasty
that some of the “boat people” began the reclamation of the Sha Tian area for themselves and
moved from their vessels to the new land. What happened during the middle of the Qing Dynasty
and why did the “boat-people” chose Sha Tian for their land settlements? The article argues that
three different polices contributed to this phenomenon.
The Great Clearance
The first relevant policy was the Great Clearance, which was a succession edict by Emperor
Shunzhi and Kangxi from 1661 to 1663.1 The coastal areas of Guangdong province had to be
evacuated in order to defeat Zheng Chenggong and to severe his contact with the coastal
population.2Until the evacuation was rescinded in 1669, millions of inhabitants were forced to
move inland. Due to the Great Clearance, the boat people were prohibited from fishing and lost
the basis of their income.
Nevertheless, the policy also gave the boat people an opportunity to reclaim land for
themselves to some extent. Before the Great Clearance, during the late Ming Dynasty, there was
already considerable land exploitation and reclamation in the coastal areas of the Pearl River
estuary. However, with the national household registration system Hu(戶) and the well-developed
clan system, the reclamation activities and the newly reclaimed land were mostly controlled by

Jiashi Wu, Huangpu Gang Shi 黃埔港史 (Beijing: Ren min jiao tong chu ban she, 1989). P78-79 cites: 東華錄, 順
治十七年九月癸亥條、康熙十七年閏三月丙辰條, 光緒大清會典事例卷七七六,第三頁.
2
Jiashi Wu, Huangpu Gang Shi 黃埔港史 (Beijing: Ren min jiao tong chu ban she, 1989). P78-79 cites: 東華錄, 順
治十七年九月癸亥條、康熙十七年閏三月丙辰條, 光緒大清會典事例 卷七七六,第三頁.
1
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the early settled families on the Pearl River Delta.1 The boat people, who were at the bottom of
the social pyramid and did not have a social identity, were hired or even exploited by the great
clans.2 Thus, they participated in the reclamation activities but had no right to use and own the
reclaimed land. However, the Great Clearance somehow reduced the power of the clan forces.
After 1669, the poor fishermen returned to the ocean and got the chance to settle on the sandy
land of the Sha Tian area, which was far from the clan settlements.
Canton System
Together with the Great Clearance, there were also a series of sea bans to restrict maritime
trade and coastal settlements. In 1684, after the destruction of the kingdom founded by Zheng
Chenggong, the bans were lifted, and Kangxi issued an edict to re-establish marine trade.3 One
year later, he announced the opening of four trading ports in Guangdong Province, Fujian
Province, Zhejiang Province, and Jiangsu Province respectively. One of the customs for duty in
Guangdong, The Huangpu port, was used to control western trade. 4 In 1757, the Emperor
Qianlong set up the Canton System to ensure that all the merchants conducted their commerce via
the Huangpu port.5 As a result of the Canton System, the Huangpu port, which was in southeastern Guangzhou and near the Pearl River estuary (where Sha Tian is located) experienced an
unprecedented prosperity (Fig. 5). The Pearl River also became busier. Apart from the Portuguese
and Spanish trade with the Chinese empire at Macau, the waterway of the Shiziyang Ocean
became the sole maritime trade road connecting South China with the world trade network. At the
same time, European trade kept penetrating the hinterlands of China resulting in the blossoming
of the economic development of the Pearl River estuary. This resulted in favourable
circumstances for the boat people to make a living in this area.
At that time, every foreign merchant ship was obliged to first anchor outside the Pearl River
estuary and apply for entry into Huangpu for commerce (Fig. 6). The Qing government also
regulated that there should be pilots to lead the foreign merchantmen into the Guangzhou River
because of the complex waterways. In general, these pilots were the boat people who were more
familiar with the river system.6 Hence, large numbers of boat people gathered in the area of the
Pearl River estuary to provide this service.7

Zhiwei Liu, "地域空間中的國家秩序── 珠江三角洲 “沙田-民田” 格局的形成 Di Yu Kong Jian Zhong De Guo
Jia Zhi Xu — Zhujiang San Jiao Zhou ‘Sha Tian — Min Tian’ Ge Ju De Xing Cheng=Power Structure in
Geographical Space — the Formation of the ’Sand Flat — Private Field’ Pattern of the Pearl River Delta
," Qing Shi Yan Jiu 2 (1999). P18
2
In Chinese history, the social pyramid was divided into five classes. At the top was the scholars or the gentry. Then
came the solid majority of farmers or peasant. Then came the artisans or skilled labor. Then, the merchants. Below
the merchants, there were the actors on stage, the barbers giving haircuts and the boat people tossing over the water.
The last group was called ‘賤民 lowly people’, a term which implied that they were somehow not quite full-fledged
citizens and were deprived of the usual rights of citizens for being somehow undeserving and unworthy of
themselves.
3
Tingyu Zhang 張廷玉, Qing Chao Wen Xian Tong Kao 清朝文獻通考(Shanghai: Shang wu yin shu guan 1936).
Volume 33, 市糴. Notes: In the edict, the emperor said ‘Now the whole country is unified, everwhere there is peace
and quiet, Manchu-Han relations are fully integrated so I command you to go abroad and trade to show the populous
and affluent nature of our rule. By imperial decree I open the seas to trade.’Which in Chinese is ‘今海內一統，寰宇
寧謐，滿漢人民相同一體，令出洋貿易，以彰富庶之治，得旨開海貿易。’
4
Tingnan Liang 梁廷枏, Yi Fen Wen Ji 夷氛闻记 vol. 1 (Beijing: Zhong hua shu ju, 1985). ‘又兩年，南洋開禁，置
江、浙、閩、粵四海關。江之雲台山，浙之寧波，閩之廈門，粵之黃埔，並為市地，各設監督，司權政。’
5
Wu. P79.
6
Xiaohui Zhang, "Qing Dai Zhujiang San Jiao Zhou Dan Min Yan Jiu Lun Wen Ji," in Di Er Jie Dan Min Wen Hua
Xue Shu Yan Tao Hui (Hong Kong: Hong Kong chu ban she, 2014). P41
7
Yi zhao 趙翼 and Yuanzhi Yao 姚元之, "Guangdong Dan Chuan 廣東蜑船," in Yan Bao Za Ji 簷曝雜記, ed. Yi
zhao and Yuanzhi Yao (Beijing: Zhong hua shu ju, 1982). P62
1
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Figure 5. The Prosperity of Canton Port. Source: Dongguan Wen Hua Zhan Lan Guan,
東莞文化展覽館, Shui Yun Sha Tian 水韻沙田

Figure 6. Customs and Ports Near Sha Tian Area
Source: Illustrated by the author

Rights to live on the shore
Although the boat people who assembled in the Sha Tian area near the Pearl River estuary
participated in the economics of the world trade network, they were not registered as part of the
domestic population as mentioned earlier. They had no land and had spent generations wandering
on the ocean. Settling on boats let them be long-term impact by storm and they were afforded
little protection. Their place in the social hierarchy as “lowly people” deprived them of the usual
rights of citizens and the status associated with the ownership of property. Therefore, it can be
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seen that living on boats was a forced choice. If they had the right and the opportunity, some of
the boat people would have preferred to live ashore.
The Emperor Yongzheng recognized that a large number of boat people had harsh living
conditions. Thus, in 1729, he announced an edict that guaranteed the boat people’s right to
live on shore. 1 The edict stated that if the boat people had the ability to carry out reclamation
activities and settle on the new lands, they should be assigned the registration of their
households. Even though local abuse towards the boat people continued after the edict was
published, the Qing government had begun to attach great importance to the population of
boat people. 2 This law and the related policy became the foundation that promoted the
change of their lifestyle.
To conclude, the Great Clearance weakened the previous clan system and provided a
relatively moderate social environment for the boat people to reclaim their own land. The Canton
System created an economic environment which attracted the boat people to gather around the
Sha Tian area. The Emperor Yongzheng’s edict for Dan households gave the boat people the
political assurances required to obtain social identities and the ownership of space through the
reclamation activities. Thus, the boat people who had already lived near Sha Tian began to move
from their boats to the new reclaimed land during the Qing Dynasty.
The reclamation and production transformation
Apart from the policy influences, the geological conditions and the natural environment
also provided the prerequisites for the boat people to live ashore. The formation of the sand
fields required a combination of natural shaping forces and artificial encirclement. Generally
speaking, there are five stages in this process which depended on the depth of the wate r and
the quantity of sediment. They were classified as ‘fish swimming,' ‘scull-touching bottom,'
‘crane-standing,' ‘grass-spreading’ and ‘reclamation.' The sediment kept depositing and was
piled onto the beach or formed into mud dikes. 3 At the end of the third stage, the Tan (shoal,
坦 ) could be seen above the water at low tide and would be still submerged at high tide. By
the middle of the Qing Dynasty, the shoals had already formed in the Sha Tian area around
the She Xi Mountain.

1

Qing Shi Lu Guangdong Shi Liao, ed. GuangDong Sheng Di Fang Shi Zhi Bian Wei Hui Ban Gong Shi
(Guangzhou: Guang dong sheng di tu chu ban she, 1995). P314.‘聞粵東地方，四民之外，另有壹種名為蛋民，即
猺蠻之類，以船為家，以捕魚為業，通省河路俱有蛋船，生齒繁多，不可數計。粵民視蛋戶為卑賤之流，不
容登岸居住。蛋民亦不敢與平民抗衡，畏威隱忍，局蹐舟中，終年不獲安居之樂，深可憫惻。蛋戶本屬良民
，無可輕賤擯棄之處。且彼輸納漁課與齊民壹體，安得因地方積習強為區別，而使之飄蕩靡寧乎!著該督撫
等轉飭有司通行曉諭：“凡無力之蛋戶聽其在船自便，不必強令登岸；如有能力建造房屋及搭柵棲身者，準
其在近水村莊居住，與齊民壹同編列甲戶，以便稽查。勢豪土棍不得藉端欺淩驅逐，並令有司勸諭蛋民開墾
荒地，播種力田，共為務本之人，以副朕壹視同仁之至意’. ‘People in Guangdong regard the Dan households as
lowly and do not allow them to live on land. The Dan also dare not resist the impositions. Instead they huddle in their
boats, denied a settled livelihood. Their plight is worth some sympathy. The Dan should belong to the category of
orderly people not to be discriminated against. They pay the fish tax just like other subjects. However, local customs
forcibly differentiate them and banish them to a livelihood without an anchor. I at this moment urge my officials to
promote my edict. For those Dan without means, let them remain in their boats. If they have ways to build their
shelter on land, they should be allowed to live in settlements beside the water and be assigned household registration
like commoners for the convenience of supervision. Local strongmen must not find excuses to bully or repulse them.
Local officials should persuade the Dan households to reclaim wasteland and be engaged in settled agriculture. This
will be in accordance with my intention to treat them equally as subjects.’
2
Helen F Siu and Liu Zhiwei, "Lineage, Market, Pirate, and Dan: Ethnicity in the Pearl River Delta of South China,"
in Empire at the Margins: Culture, Ethnicity, and Frontier in Early Modern China, ed. Helen F Siu (Hong Kong:
Hong Kong University Press, 2006). P169.
3
The first stage is called the ‘fish swimming’ stage, when the depth of water was 2-3 m deep at low tide. The second
stage is called the ‘scull-touching bottom’ stage, when water depth was 1-2 m. The third one is called the ‘cranestanding’ stage, when water further deceased to about 0.2-0.3 m. The fourth stage is called ‘grass-spreading’ stages,
when most of the beaches were exposed at low tide and waterweeds start to grow. The last stage is reclamation stage,
people begin to try to cultivate on the sand field.
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The relationship to the environment
If only considering the geographical transition of the region of the Pearl River estuary,
natural factors dominated the first three stages.1 However, from the perspective of the entire Pearl
River Basin, it can be said that human activities led to changes in the natural environment.
Since the early Ming Dynasty, people had reclaimed land on the river banks and the forest
areas of the middle and upper reaches of the Pearl River. Although this provided more living
space and economic benefits to the early settlers, the reclamation and cultivation led to
destruction of the ecological environment on a large scale. 2 This included soil erosion that
hastened sedimentation in the rivers and the extension of the coastline of the Pearl River estuary.
This means that the early residents were altering the environment and struggling for more space
from nature to improve their living conditions. As a consequence, they established a complex
causal chain developing the Pearl River estuary with natural processes, and also provided the
foundation for the eventual settlement of the boat people during the Qing Dynasty.3
Changes in Lifestyle and Production
As already mentioned, when the boat people assembled around the Sha Tian area, the shoal
had nearly matured, and plants began to grow on it. The wild plants, including cypress, reeds,
acanthus and other kinds of wetland plants not only accelerated sedimentation and formed wider
shoals, but also provided production and building materials to the boat people.4 In fact, in many
other places, wild aquatic plants and animals were considered to be survival resources, and
further attracted people to settle down on the shore. Sha Tian was no exception and the Dongguan
area had produced cyperus for a long time.5
Boat people began to collect the cyperus, dried them and produced mats, ropes and other
items.6There were large markets near Sha Tian during the middle and end of the Qing Dynasty.7
The collection, weaving, and sale of products formed a relatively complete production chain that
provided a more stable source of income for the boat people than the fishing which was heavily
dependent on the weather. Although fishing was still a primary source of income to the boat
people, the emergence of new means of production enabled some of the boat people to build
sheds on the embankments along the shoal. These simple buildings enhanced the reclaimed areas
and provided a space for the weaving work, as well as a certain amount of protection for the
fishing activities.
To summarize, a correlation existed between nature and human activities during the formation of
the sand flats and the reclamation process in the Sha Tian area. The struggle of the early residents for
more space from other parts of the Pearl River resulted in geographical changes of the Pearl River
estuary and contributed to the formation of the shoal around the Sha Tian area. Meanwhile, the boat
people in this area developed new modes of production to adapt to the natural environment and use
natural resources, further changing the living and production space.
Creation of villages
Special building types
During the process of the creation of these villages, a sequence of different types of
buildings appeared. The boat people in the Sha Tian area lived on the water as herdsme n with
1

Tan Dihua, Qing Dai Zhujiang San Jiao Zhou De Tian =Sandy Flat of Pearl River Delta in Qing Dynasty
(Guangzhou: Guang dong ren min chu ban she, 1993). P6
2
Weng.1056.
3
Marks.
4
Dihua. P6
5
Dajun Qu 屈大均, Guangdong Xin Yu 廣東新語 (Beijing: Zhonghua shu ju, 1985).‘莞草出厚街桥头近海诸乡潮
田’
6
Dongguan Exhibition Center, Shui Yun Dan Jia. P58
7
Hou Jie, which is a town Sha Tian besides to, had become one of the most important markets of Dongguan at that
time.
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no permanent housing. The boats were their houses and the places where they worked and
played. In general, the boats were about five to six metres long, three metres wide and were
divided into many compartments. 1 The bows were the workplace for pushing poles and
fishing. The middle parts were the bedrooms and could also be used as water tanks and for
food storage. The compartments in the rear were usually used as kitchens and could
sometimes be used for poultry farming. 2 In some cases, the boat people would build simple
sheds on shoals in the water bays for shelter and to carry out reclamation activities. These
simple sheds gradually developed into a specific building type that marked the transition for
the boat people from housing on boats to settling on land.

Figure 7. Simple sheds on the shoal along Pearl River Esturary – Early stage of Shui Lan. Source: Left:
Dongguan Wen Hua Zhan Lan Guan, 東 莞 文 化 展 覽 館 , Shui Yun Sha Tian 水 韻 沙 田 ,.
Right: Ruiling Wu, 伍 銳 麟 , Min Guo Guang Dong De Dan Min, Ren Li Che Fu He Cun Luo
民國廣州的疍民、人力車夫和村落 (Guangzhou: Guangdong ren min chu ban she, 2010)

The sheds built by boat people were closely related to their means of production and
livelihood. The early-stage sheds known as Shui Lan (水欄) would be built on stilts on the water
and are noted as characteristic of the boat people. This type of buildings was also recorded in the
local chronicles: ‘Dan people use vessels as residential spaces and catch fish for a living. Some of
them live in the sheds along the bank. This kind of shed is called Shuilan’.3
Shuilan used a simple structure of timber or bamboo, and the walls were made of planks
of wood or even dried cypress mixed with mud. The roofs of these buildings were covered
with leaves or thatch in a somewhat round or triangular shape (Fig. 7). As a temporary
transition-type of housing, the inner space of Shuilan was relatively low and narrow and
resembled boat cabins. Towards the middle and end of the Qing dynasty, fishing was still the
primary economic activity, and most of the time, the boat people still worked and lived on
board. Hence, the Shui Lan needed to connect conveniently to the vessels to provided easy
access for the boat people. Thus, the buildings had to have at least one side facing the water.
Underneath the Shuilan, several wooden pillars were hammered into the riverbed to support
the structure.4In the high tide, the wooden pillars submerged making the whole building like
floating on the water as the boat.
1

Center. P18
Hiroaki Kani, A General Survey of the Boat People in Hong Kong, vol. 5 (Southeast Asia Studies Section, New Asia
Research Institute, Chinese University of Hong Kong, 1967). P24; Center. P18.
3
"Wai Zhi," in Chong Zheng Dongguan Xian Zhi 崇禎東莞縣志, ed. Erguo Zhang 張二果 (Dongguan: Dongguan
shi ren min zheng fu ban gong shi, 1995).‘疍戶皆以舟楫為宅，捕魚為業，或編篷瀕水而居，謂之水欄’
4
Wong Waiking, Tai O: Love Stories of the Fishing Village (Wong Waiking, 2000).
2
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At the same time, the vessels were still the most import production tools and the primary
means of transportation, so the boat people would set aside waterways leading to the ocean for
their ships as they reclaimed the land and constructed buildings. There were only dikes on the
initial reclaimed land rather than fully formed land, so the buildings could only rely on
embankments on one side, and another side was facing the waterway in the middle of different
sand flats. In consequence, the entire settlement showed a linear distribution along the dike and
facing the waterway where fishing boats could navigate and anchor by the Shuilan.
After a while, the boat people in the reclamation area built slightly larger Shuilan which are
known as Liao(寮). In general, the Liao were built on the dikes where the previous sheds were, or
just besides the sheds along the waterways (Fig. 8). On the side facing the water, there was a
ladder to let people go down to the water and this also served as a pier to anchor vessels.1

Figure 8. Liao Facing the Water. Source:Lie Shang, 尚列, Cong Xiang Cun Dao Cheng Shi De Fei Yue—
Guang Dong Shen Dong Guan Shi Sha Tian Zhen Jing Ji Yu She Hui Fa Zhan Diao Yan Bao Gao =
Transformation from ‘Rural’ to ‘Uran’: A Research Report on Economic and Social Development of
Shatian Town, Dongguan City, Guangdong Province 從鄉村到城市的飛躍——廣東省東莞市沙田鎮經濟與
社會發展調查報告. (Beijing: Zhongguo she hui ke xue chu ban sh, 2015.)

With further reclamation, part of the land began to be used for cultivation so fishing no
longer dominated the economy. The boat people began to expand their settlements on the newly
formed land. The original dikes during the reclamation became lanes in the villages, and the new
the lanes on both sides. In the end, linear villages were formed. Along the waterways, the Shuilan
stood in the water followed by the larger Liao. There were two rows of new residential houses on
both sides of a narrow road. Finally, there were the reclaimed farmlands (Fig. 9).

Shouqi Zhang 張壽祺, Dan Jia Ren 疍家人 (Hong Kong: Zhong hua shu ju, 1991). P132.

1
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Figure 9. Village formed on New Land--fabric of several long strips, Source :Left: Dongguan Wen Hua
Zhan Lan Guan, 東莞文化展覽館, Shui Yun Sha Tian 水韻沙田. Right: Ruiling Wu, 伍銳麟, Min Guo
Guang Dong De Dan Min, Ren Li Che Fu He Cun Luo 民國廣州的疍民、人力車夫和村落. (Guangzhou:
Guangdong ren min chu ban she, 2010)

Village fabric related to reclamation
At this point, most of the boat people had completely moved out from the Shuilan and
villages to towns or cities (Fig. 10). However, the linear layout along the waterway can still be
identified in Sha Tian and is different from the typical Guangfu Grid-like villages which are
compact settlement clusters nearby.
To understand the linear layout of these new land villages, it is suggested to examine Hou
Jie, a town adjacent to Sha Tian and consisting of grid-like villages. This area was already settled
far before the beginning of the reclamation activities in the Shan Tian area. In Hou Jie, most of
the settlements distributed at the foot of the mountain were organized and dominated by a single
surname family base and built according to Fengshui principles.
It was customary for the ancestral hall to occupy the most prominent place in the whole
village and this would be one of the earliest buildings constructed. 1 Every single building of
standard size and spatial layout was set to face the water pond or river. It can be said that the clan
system determined the distribution of these villages (Fig. 11), as well as the agricultural activities
and the reclamation activities. The clan organized and managed the development of the sand
fields as well as the construction of dikes.

1

Ying Pan and Ying Shi, "Guang Fu Min Xi, Yue Hai Min Xi Shui Xiang Chuang Tong Ju Luo Xing Tai Bi Jiao (Shang) 廣府民
系, 越海民系水鄉傳統聚落形態比較 (上) = the Comparison of Traditional Forms of Watery Settlement in Guangfu and
Yuehai (Part One)," Nong Ye Kao Gu, no. 3 (2011).244-46
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Figure 10. Current Linear Layout of New-Land Village in Sha Tian Town.
Source: Illustrated by the Author

Figure 11. Distribution of Guangfu Grid-like villages in Houjie Town.
Source: Illustrated by the Author
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The reclamation activities based on clan system had robust economic support. Some
measures such as dumping quantities of stones and planting reeds in the water to slow down the
velocity of the water flow were widely used to promote the formation of the shoal and the
deposition of sediments.1
Thus, even the first three stages of the formation of the sand fields were dominated by human
activity, which resulted in a more regular form of reclaimed land. As earlier migrants on the Pearl
River delta, the clan acquired relatively rich land to settle down and build compact villages.2 For
the clan, the reclamation activities became an important way to expand production spaces and
increase economic strength. Hence the reclamation areas provided agricultural land away from
the village residential spaces.
In comparison with the clan-controlled reclamation activities, the formation of the reclaimed
land in Sha Tian was natural and messy. Family lineage was not an established system for the
boat people, so they did not have an operating system to control and plan the new land production
systems. Meanwhile, they did not have enough capital to support the active reclamation process
because of the harsh living conditions. The boat people were able to carry out small scale
reclamation within their abilities. This meant that the formation of the new land relied heavily on
the original river system and natural environment. The long wait for the natural land formation
made the reclamation activity a process that was intermittent and lasted for several hundred years.
Another difference was the purpose of reclamation. For the boat people, reclamation was for their
essential living space on the land rather than to expand production. This was not simply the
original intention of reclamation, but the lack of land for settling meant that the new villages of
the boat people were formed during the process of reclamation. The linear residential spaces
which were built along the dikes combined with the production area on the shoal as well as the
water around it (Fig. 11).
To sum up, the reclamation activities in Sha Tian which were dominated by boat people, as
well as individual families, depended primarily on the natural factors. The harsh living conditions
of the boat people and their intentions for reclamation were the striving for their basic survival
rights and space mixed the production and living spaces and also closely connected the
reclamation activities to the formation of villages. In this context, the new villages in Sha Tian
have the following characteristics.
The first is the requirement for waterways leading to the ocean or rivers in the villages.
Secondly, the new villages had linear distribution with a fabric consisting of long strips of
development. Finally, the residential buildings were built along the waterways with easy access
to the water rather than in a cluster facing the water (Fig. 12).
Transformation in urbanization
Contemporarily, during the rapid urbanisation, Shatian became an important seaport town
and the Humen port occupied a significant location facing the ocean and at the mouth of rivers.
The waterways in the villages which were previously connected directly to the ocean could no
longer flow straight into the sea. On the other hand, with the rapid development of advanced
technology and industry, most of the boat people had given up their livelihood as fishermen to
become industrial workers or individual businesspeople. Thus, the dependency on nature, river
and water was weakened. Meanwhile, as a result of the increase in population and the conflict
between the demands of the modern lifestyle and the traditional building types, the original one
or two storey living spaces were no longer satisfactory. In this context, different forms of
transformation occurred according to the location and the relationship with the urban area.

1

Weng. P1057
Ying Shi and Ying Pan, "Guang Fu Min Xi, Yue Hai Min Xi Shui Xiang Chuang Tong Ju Luo Xing Tai Bi Jiao
(Shang)廣府民系, 越海民系水鄉傳統聚落形態比較 (下) = the Comparison of Traditional Forms of Watery
Settlement in Guangfu and Yuehai (Part Two)," Nong Ye Kao Gu, no. 4 (2011).440-44
2
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Figure 12. Typical Distribution of New-Land Village – Nanxinzhou Village.
Source: Illustrated by the Author

Figure 13. Current View of Nanxinzhou Village in Sha Tian
Source: Photo Taken by the Author

In the case of the villages that remained in the suburban area, most villagers moved out of the
villages to resettlement housing in the urban area for a better quality of life. Hence, even though
most of the Shuilan and brick residential buildings were vacant or abandoned, the general
distribution of the settlement pattern only changed by a small extent. However, for those areas
that had already become urban villages or were at the fringe of the urban area, the methods of
expanding the living spaces were more complex. The road between the villages had replaced the
waterways as the main mode of transportation. Despiterebuilt residential houses with more
storeys facing the road, inhabitants previously living facing the river tried to reclaim the
waterway independently for additional living spaces or small farmland (Fig. 14). Thus, small and
fragmented reclaimed land began to expand into the water, finally blocking the broad waterways
until they became narrow ditches with heavy pollution (Fig. 15). During the interview, the
villagers explained how the current waterway which is not more than two metres wide used to be
wide enough for a dragon boat over ten metres long to turn around smoothly. The previous
waterways in the villages which connected to the sea as the main routes for fishing lost their
convenient location as well as their function and became passive urban space with heavy
pollution. It is ironic that the settlements on newly created land entirely reclaimed from water
with the natural landscape of a water village gave up the river and water as the first step during
urbanisation.
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Figure 14. Distribution of New-Land Village after transformation during urbanisation
Source: Illustrated by the Author

Figure15. Heavy pollution of current narrow waterways.
Source: Photograph by the Author
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RIVERSIDE TRANSFORMATION AS URBAN
LANDSCAPE CASE STUDY ON THE YANGPU
RIVERSIDE RECONSTRUCTION IN SHANGHAI, CHINA
Abstract: River as the natural element witness the origin of the city, promote its development
and affect its form. However, with a rapid development of the city, industrial replacement and
the stagnant areas have formed the blank of future development, which makes the rivers
construct a new space-type remodeling urban form in a kind of urban landscape. Based on the
case study of Huangpu Riverside Reconstruction in Shanghai, this paper analyzes the spatial
elements, types and plasticity of the industrial heritage along the Binjiang River. During the
urban development, adaptation of industrial heritage in waterfront section is discussed. The
Huangpu River turns from life to production to life again and serves as a supporting resource
to build new urban forms and lifestyles. In the conclusion part, the paper will compare the
landscape type cases and try to illustrate the sustainable influence of the historical and
cultural heritage rebuilding of the urban landscape on the type of space and the shaping of
urban morphology. This paper is subsidized by NSFC project which is named as “Research on
Technical System of “Downtown Factory” Community-oriented Regeneration in Yangtze
River Delta Region” (Grant No.51678412).
Keywords: Riverside, history & cultural, urban landscape, transformation.

Place?
Natural Forms. Lines are now the prototypes of (human) forms. However, originally we
should say that "points" are the origins and prototypes of all forms, but we cannot trace back to
the "initial points." They are not related to human beings. They are totally based on everything
that nature has endowed. We can only base on them. Above observation and creation, so we
focus on the "line."
The line is the first set of points, which implies synergy, which itself serves as a set boundary,
and at the same time defines a binary relationship, showing a binary relationship. Heaven and
earth gather at the front line, and people are above the earth, below the sky, and walk among the
gods and be able to discern. It is the most stable set of points. "When we point out that there is a
dead person, we have already thought about the other three parties together, but we have not
considered the pure nature of the Quartet". Whenever we construct a "line," we also seek
attribution, identify directions, and understand pluralism.
Lines are the geometric forms of human abstract things. We have been trying to find the core
of the so-called things. However, the boundary allows us to clearly recognize the existence of the
core, which itself can be used as a kind of core aggregation. It also means that we have to
converge, point out the binary, divide away from chaos, give at both ends of the boundary,
explore the core possibilities. Today, however, when we explore the core, we are infinitely far
apart (escape) from the border, as if we already knew that the form of the content we are paying
attention to is like a huge, closed, perfect circle (or other perfect centripetal geometry). The more
you get away from the border, the more you can point to the essence. Architecture was also
discussed as such.
© Zhang Chi, Li Zhenyu, 2019
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The natural environment provides people with survival needs and helps people settle down.
When people live between heaven and earth, they must also “understand” the relationship
between these two points and their interactions, that is, an existing experience. When the
environment has meaning, people feel the truth of freedom, that is, there are behaviors and events
occurring above the place. The construction of a natural site means that it is necessary to present
a series of environmental levels and to express certain qualities endowed by heaven and earth.
These qualities become the integrated stage of daily life in the environment, namely, landscape.
Suppose we stripped the artificial part of the current city, leaving only the most primitive landscape
structure: the river constitutes the initial boundary of the human settlement, and together with the earth
constitutes a structure that bears settlements. This kind of “cosmic” landscape structure, on the whole,
seems to indicate that there is an objective, external order, without any ambiguity. The Sun’s path
describes a near-precise meridian while dividing the space. The river seems to be one of the most
ingenious elements. From this point, human civilization originated, gathered and settled, and on the vast
land and river stage, the universe was made to flourish with its own smallness.

Figure 1. Cosmic Landscape structure

Artificial gathering: settlements and cities. The essence of the city is to live in. People
relied on rivers to gather and scattered around their perimeters, but the rivers only served as land
features, and did not affect the formation of settlement groups. People are the most basic type of
settlement in a settlement and a basic point. Building houses and connecting with other people are
all continuing to expand the prototype. The family is the most stable form of this environment.
When people are intensive, multiple family organizational structures establish the same survival
network, work together, live together, and then derive a primary social scale. In the author's view,
the process of continuous expansion from one point, in fact, symbolizes the initial settlement
form, that is, the circle, which symbolizes encirclement.
Attribution displacement: 1+1<2. We talk about nature and talk about human settlements.
However, if people live together in nature, can they always realize that they belong? People are
not always directly connected with the natural environment. One of them is the transformation of
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materials. Science does not make short efforts to reveal natural principles, and people are more
willing to use their principles to transform nature. Blue bricks, cement, and steel ... are not the
natural reality. Wood, adobe, stone, and iron ore come from the nature, but in the process of
extraction and transformation, they reflect the confrontation with nature. People are wrapped in
"reinforced concrete". Sen experienced the pleasure of artificial nature; the second is the
construction of machinery. Tools are a great expression of human intelligence. People use tools to
create every house and sketch every detail. However, whether it is subjective or passive today, it
can only be replaced by machinery and standardization, creating an over-scale construction,
otherwise it will not be able to survive in a reasonable way. Third, it is a state of living alone.
This is the biggest challenge to the settlement pattern. However, people do not establish a close
relationship, that is, they do not have any cooperation, and they can rely on each other to survive
independently. The bottom line cost of survival is reduced, and it constitutes an independent unit.
The connection between them is dispensable. It can be any gesture. When a child can deviate
from his parents, his blood is unattainable and there is no such thing as a firm family structure.
Under these three principles, people are forced to lose their perception of the place and to
isolate the conditions that make up the settlement. The first two points cut off the simple
relationship with nature and direct contact, while the third point fundamentally challenged the
nature of the settlement. If you live in a colony, you will be agglomerated. From a logical
perspective, people are still together, living in a tall building, working in a space, things
happening in an orderly manner, and the perfect “stranger society” for the founders. The shape of
the city can be According to the rational topology of the structure is any geometry, however, this
is not what people expect life. People are even willing to return to the countryside and visit
famous mountains and rivers because there is a real “poetic dwelling” and the settlement is a
natural and authentic form. People are returning to the landscape and understanding the "place."
Reconstruction of "Boundary" and "Form"
Nowadays, in the river-land-dominated landscape structure, the modern city's form has its
own characteristics because it displays the cities that have come through the legacy of the legacy.
How to build borders, how to integrate border areas, how to connect with internal urban forms,
and shape the urban form together? Can people appreciate the qualities of a place in today's
cities? As one of the fastest growing cities, Shanghai has a strong typicality. Among them, the
Yangtse Riverside renovation section has a good demonstration role.

Figure 2. Location

The Old World of History: material. The Binjiang section of Yangpu District is named
after Yangshupu Port in the area. The Huangpu River on the east side is a U-shaped turn, forming
the feature of the riverside landslide on the three sides of the Yangpu River. This east-facing
riverbank is 15.5 kilometers long in Yangpu District. It is the longest riverbank in Shanghai's
downtown area and is also known as the “East Bund”.
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In the early days of Shanghai Kaiyuan, due to the convenient water transportation conditions
along the Yangshupu Road and low land prices, it became the first choice for setting up an
industrial and factory production. For decades, foreign capital and national capital competed on
this land, making it the largest industrial base in modern China in the first half of the 20th
century, leaving a rich heritage of industrial civilization, including:
(1) China's first machine paper mill—Shanghai Machine and Paper Bureau (1882);
(2) China's first machine cotton textile mill - Shanghai Machine Weaving (1890);
(3) Yang Shupu Water Plant (1883), the first onshore water plant in China opened by Li
Hongzhang;
(4) The largest thermal power plant in the Far East - Jiangbian Power Station (Yangshupu
Power Plant) (1913)
(5) China's earliest gas heating plant - Yangshupu Gas Plant (1934);
(6) The earliest foreign spinning mill - Jardine Mills (1897);
(7) and the shipyard with the largest number of docks – the British shipyard (1937)

Figure 3. Industrial heritage

However, due to the replacement of industries, the old factory buildings were shut down and
transferred, and their functions were lost. The core buildings with historic values were not well
protected and they would not be transformed. Industrial civilization originated from the river and
once had a very high development value. Now it becomes a cutoff between the city and the river
bank. As the river bank is looking along the river, it gradually languishes and the landscape has
begun to become messy. It has become a major drawback of Shanghai's floating city image. At
the same time, however, these industrial heritages provide excellent historical material for the
renovation of the riverside, and contain the place experience of modern industrial civilization.
Anchorage and Dissociation. "Anchor and disengagement" is a unique method and posture
of the designer in this renovation project:
Anchoring is an industrial term. In short, it is the extension of an anchor. It is a fixed object
similar to an anchor. If people are committed to the potential value and spirit of excavating a site, they
will not be able to escape from the existence of various substances on the site. They are like the
imprint of time on the ground in a secret way, or the key to the opening of historical narratives.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

665

URBAN LANDSCAPE HISTORY AND SOCIO-CULTURAL TRANSFORMATIONS

Dissociation is the state in which elements exist in simple form, also known as free state, just
as oil is in water. In the practice of reform, the newly involved elements not only maintain respect
for the existing environment, but also have limited access to the existing space. At the same time,
in a clear and identifiable manner, they can avoid attachment and adhesion to existing
environments and become old. The parts form an alignment relationship.
Under the guidance of this attitude, the Yangpu Riverside Public Space (Phase 1
Demonstration Section Project) opened up earlier has adopted the following four strategies and
measures for practice:
1) Recycling of industrial remains
One of the problems in the riverside transformation and core issues is how to use these
industrial heritage elements. “If a space is sensitive enough, it can present such a quality as a
testament to past real life.” Walking on the banks of the river, we can clearly see the water plants,
spinning mills and steel mills as elements. The construction constitutes the ground, armrests,
railings, seats, curtains, etc. that are within easy reach of the people. In the process of people
walking and the gap between them, the industrial remains that remain are the most authentic and
time-honored The vivid, most sensitive mapping is also the spatialization and materialization of
memory that we emphasize.

Figure 4. Industrial Elements

2) Combining the path clues
On the basis that the road network structure has been improved to a certain extent, the
construction of the entire public experience falls on the construction of the slow system of
"banded development" and "finger-infiltration". “Strip Development” mainly emphasizes the
creation of multi-level and multi-path experiences along the river: hydrophilic platforms, water
trestle bridges, jogging tracks and biking paths, with natural landscape elevations, open landscape
views in various places, and deep Native landscape tour path.
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"Finger infiltration" refers to the infiltration of public space to the direction of the city in the
depth direction, and the connection of the slow system to the city. In combination with the extension
of wedged green spaces and squares along the extension of the existing urban road network and water
network, the experience of transition from urban to waterfront space will be strengthened.
3) Restoration and retention of native plants
In the process of emphasizing the original nature of the landscape, the designers keep the
original Joe/shrubs on the site as much as possible. On the other hand, the newly added plants
also select the original plant species on the Riverside site. The plant types that are not in the area
are not selected. In terms of plant configuration, layout is based on spatial characteristics. At the
scene, people can also find that large patches of miscanthus, pennisetum, and damp-tolerant
plants such as onions, reeds, and other plants thrive on the site. Plants that are wild in nature echo
the industrial architecture and have a strong appeal. These ornamental grasses are planted on the
site as part of the spirit of the place.

Figure 5. “Slowing” system

Figure 6. Native plants
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4) Communication of surrounding land
The riverside renovation of Yangpu District has now become a “catalyst” for urban renewal.
Although the city needs a process of renewal and development, the construction of the waterfront
public space will greatly promote the subsequent improvement of urban functions and energy
levels. The construction of public spaces, the enhancement of accessibility, and the improvement
of municipal facilities will attract a large number of people. The increase in the number of people
will bring about the enhancement of business and service facilities, promote the development of
development sites, and thus promote the development of the entire region.

Figure 7. Futher Planning

In consideration of the above, the designer not only evaluates the value of the house
construction, but also screens and retains facilities, special structures, floor textures, and native
plants. All the traces that contribute to the preservation of the spirit of the place "It has been kept
as far as possible. The spirit of place exists both in the material anchored in the site and in the
poetic presentation of the free space.
Sprawling Border (River) Boundary. At present Puxi and Pudong are bounded by rivers,
and the construction of the border area presents "interesting" differences. People stand on the old
wharf and rely on the old ship piles to look at the scene of the Lujiazui CBD across the Huangpu
River. This dramatic scene should be more expressive than any symbolic description. It is the
contrast caused by this time dimension that makes the Huangpu River have a one-line basis for
the significance of the boundary.
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The original river was the boundary on which people relied to live, while modern cities
crossed boundaries and further expanded. Causes the border to become an element of the interior
of the city. This gap seems to be a gap in the city's sprawl, breaking the rhythm to get a break, but
nowadays, with the denser urban fabric extending beyond the scale, the river can no longer be a
giant landscape element that affects the pattern of the city. When its role is only limited to
making it on both sides of the river, we can't help but think: Does the river still have a meaning as
a boundary?

Figure 8. Site plan

Figure 9. Contradistinction
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Questioning: Boundary Patterns and Center Patterns
How can you create a river boundary and give feedback on the shape of the city? There is a
discussion of the border area and the center pattern here.
1) From the perspective of the boundary area, it is also the boundary. The biggest difference
between the river and the wall is the extension of the interface. The wall is a vertical interface
that means shielding and protection. In the siege, the two ends of the boundary can present
different urban textures, and people will not feel abrupt. Walls block this heavy connection in
cross-section. In particular, there are gates above the wall. Doors strengthen the definition of the
relationship between the inside and the outside. This is also the intention of people building the
wall: the difference between inside and outside. Therefore, when the city continues to expand, the
border effect will become more pronounced, presenting more crushing and dense texture. When
you break through the gates of the city, you will be particularly relaxed and open in the face of
the vast land. The state of Habitat activities has also shifted from tension to leisure.
In contrast, rivers extend horizontally, meaning continuation and expansion. Because even if
humans are so longing for the sky, the sky will not provide people with the possibility of residing,
only the earth. From this perspective, the landscape and human settlement have the same
direction of development. When the population increases and the city expands, the boundary will
not become its barrier, but will be crossed, continuing similar textures, and the tension of the
boundary will not exist.
2) In terms of the center structure, encircling simultaneously means to shape the center and
the river means to be discrete. Here again, we have to mention about crowdedness, because
concentration is the essence of the city, because inhabitants have created the center, the border,
and the form. In the landscape structure elements, the shape of the parcel can reflect the
relationship between the mountains rather than rivers, so people or surrounded by agglomeration
or to build a city to embrace is to reflect this true nature. And when people build borders that are
encircled, in fact such centers can be cramped to the extreme. They can be central kings. They
can be core buildings. They can even be torches. When pushed to the extreme, such centers can
even disappear as long as they can. Dependent on a clear context, or a logic of deduction, we can
understand its structure. For example, when we see the circle, we can determine the position of its
center. It is unique and unique. This circle can be absent or affect our understanding of the circle.
Conversely, a single point can establish an infinite number of circles. Even though we know its
geometric laws, we still cannot summarize its features and must assist with other details.
Moreover, because of the topological relationship, we cannot determine the unique geometric
relationship, so we cannot construct its shape. Therefore, encirclement can be the basis of human
intelligence.
Of course, the borders may also have the possibility of blanking. People build borders within
their limited cognitive scope, but they break through the borders in the context of unlimited
development. At this time, people must build up the encirclement, which means there is
insufficient significance. Therefore, we must establish a clear center or absolute logic, applicable
geometric relations (laws). However, even in this case, the scale will eventually become out of
control. In the current region of Shanghai, there are no obvious boundaries, nor a clear core and
rational logic. For the river community, it is only an unrestricted, loose band that more embodies
the functional value. If we can't use rivers to find suitable geometric opportunities, free and
unrestrained expansion, there is no essential meaning for rivers to be in and out.
Conclusion: Why to build the form of urban?
While constructing the urban form, people actually construct a kind of place relationship.
Before people pursue "poetic dwellings", they must always obtain a relationship with the
environment. This relationship can be free, rigorous, and beautiful, but it should be safe first. And
this kind of security, in addition to this refers not only to the physical sense of defense, but also to
find their own positioning relationship. People reach these two points by living together.
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Inhabitation is the essence of the city. People have once again demonstrated their relationship
with the natural environment and their independence. Therefore, a pleasant city can reflect the
status of the vast majority of people living together in pursuit of common goals, so that people
themselves will present an orderly and logical order. It does not require that all cities must reflect
the natural structure or fit in with the landscape. Today our city is a city of reinforced concrete.
We don't have to, we can't return to the original natural house, accompanied by vegetation, and
befriend animals and birds. Therefore, we are always looking for ways to exist on the earth, and
the city is the most appropriate way.
"Landscape" and "Settlements" together constitute a place where people live. "Space" and
"characteristics" hint at the elements that make up this field. When people walk in it, be able to
distinguish themselves, realize themselves, and understand the surroundings, they can create
interactions between themselves and the environment but still cannot ensure the spirit of
understanding. Only when they are everywhere they belong to the people they live in, they create
by their own experiences. Ultimately, People can understand the "place spirit" of this place.

Figure 10. Overview
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PRIVATE AND PUBLIC SPACE OF A RUSSIAN
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Abstract: The article reveals the results of the research of change in the ratio of public and
private space of a provincial Russian town in the late 19th and early 20th centuries, public
space tiling features, geographical locus of this public space on the town map. The study
provides the data on emerging field of attraction in the town, its center, on the outskirts of the
shear. An analysis of the concepts of socio-cultural space, civic engagement, free time,
environment, mental map of historical aspect reveal the mechanism of human interaction and
environment.
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Introduction
Social construction of the town in the era of modernization of the late 19th – early 20th
century. is associated with the expansion of its public space. The established private zone
(“spatial bubble”) is replaced by new practices and models of social interaction, new leisure
places appear. This process in a provincial town is connected with the activities of non-political
public organizations and local self-government bodies, newspaper editions, development of
cinematography, and attraction of local intellectuals to houses removed by political exiles. A
“private person”, having found himself in this public discourse, receives new skills in sociocultural activities, finds themselves involved in the events that took place in the town, realizes
their role in changing the appearance.
The town, as a specific locus, reflects the change in the living space. The emergence of
public organizations and new centers of social attraction “shifts” the center: for example, in
Siberia, they were the houses of political, social activists located on the outskirts. Architectural
objects, mapping confirms these processes.
Methodology
This study is aimed at finding new forms, revealing the interconnection of life values and
urban space (K. Lynch). Otto Schluter also pointed out cultural landscape and formulated a
comprehensive approach to the consideration of urban space. Morphogenetic analysis should be
supplemented by concrete historical studies. However, the process of perception of the urban
environment in historical aspect remains poorly understood due to a small number of personal
sources. In general, such sources as photographs, urban plans prior to 1917, archival data (official
and personal documents) have become the sources for identifying the ways to represent the
environment and thereby marking it as a public space.
The study is based on the recognition of system-cultural approach, comprehensively treating
towns as a cultural-forming factor. The universally symbolic meaning of the town is based on the
understanding of its main dominant (NP and TP Antsiferov), highlighting its main code. Still I.
Grevs in the late 19th – early 20th century began to consider town as a cultural and historical
organism. It became for him a kind of synthetic source.
© Degalceva E.A., 2019
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Public places in town, whether it be administrative buildings, religious buildings, shopping
and leisure areas or pubs become markers, messages of fixation. These messages form the town’s
spatial locus. The term “mapping”, introduced by European cultural analysts (S. Pyle and A.
Frift) suggests the creation of such maps (Landry C., 2005). In addition to geographic
coordinates, new notation of geographical, but mental, cultural, emotional orientation, network
interaction appears on them.
In this period tightness of the urban space made Siberian town rigidly constrained with an
established conservative hierarchy / dichotomy: center-province. Urbanization that began in the
period of modernization led to crowding and scarcity of the public space in the former localities:
in the market, cathedral square, tavern. The private sphere, this “spatial bubble” (R. Sommer),
burst gradually. By mapping and thus reading the text of each particular provincial town, we have
noticed that, although slowly, this hierarchy is changing.
C. Landry writes that creating a situation, “in which network interaction is urgently needed,
is much more difficult for the town as a whole. Here we are dealing with a complex set of
subjects - state, private, public. And each has its own organizational culture and program of
actions ... The question remains the possibility of their creative interaction and the search for
motives for interaction. Only after discovering the motives, one can hope to introduce creative
culture in the “genetic code” of the town” (Landry, 2005).
Space has long been noticed by the researchers as one of fundamental categories of the
culture, characterized by universal properties: extent, unity of discontinuity and continuity
(Jur'eva, 2007). Symbolic perception of the space of the town gives the urbanists an opportunity
to personify space, highlight metaphorics of urban space, helps to understand evolution of the
citizens’ way of life.
Meta-geography stands on the position that “space, as a matter of fact, like its images, is
created by the culture and / or civilization, which understands them, lives by them and in them”,
and that “each culture creates its own images of space in one way or another” (Jur'eva, 2007).
Jeremy Whitehand rightly points out that numerous statements about interdisciplinarity do not
always lead to them and many of the modern studies remain isolated, and even in them all aspects
of urban morphology are not revealed.
So, for the last 20 years, only 10 studies within historical disciplines have been published in
the journal “Urban Morphology”, whose editorial board is headed (Whitehand, 2018). Perhaps
this is due to a general increase in the specialization of scientific research.
Social psychologists who study the values and quality of the environment, interaction of
human communities and environments and create mental maps, try to catch unique shapes of
towns (Shabanov, 2004). As a result, a mapping of the town in the inhabitants’ minds is
superimposed on geographic and architectural reality, although the researchers themselves, of
course, understand that the “reality and its reflection do not fit well together” (Shabanov, 2004).
Historical modeling of a multi-layered town, both in time and in the system of social coordinates,
expands the possibilities of urban morphology. Historical-cognitive component complements
multidimensionality in the study of the town. At the same time, mental maps are created not only
by representation, but also by social factors.
The mechanism of interaction between man and the environment opens up new opportunities
for publicity. After all, the environment itself is understood as a field of human activity, as a
process and as a method of stratification (D. Watson), as a spatio-temporal extension of behavior.
Researchers dealing with mental maps of the town draw a conclusion that urban landscapes
are created by combining material forms and subjective human experience. “Drawing on the
concept of atmosphere, we argue that human experience of urban spaces drives alterations to the
built environment.
The atmosphere is created through the combination of human activity, individual emotional
responses and subjective perceptions of built-in forms” (Jones, 2017).
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Measurement and analysis
An analysis of the urban landscape showing the shift of the center to peripheral points of
bifurcation proves a change not only in the location, but also in the volumes of the public space
of townspeople. Individual appearance of the town has externally changed little, in comparison
with its content. In it, there is a meeting (and often a clash) of different cultures and commercial
interests.
For example, in Biysk (Altai mountainous district, Tomsk province), the head of the town,
Yakov Sakharov at the end of the 19th century being the city's head, moved the trade from the
traditional market square to a non-equipped plot of land on the outskirts of the town to eliminate
competitors. So he, a major wine merchant, sought to eliminate competitors from the merchants
who sell textile products (Degaltceva, 2005). In the same small county town, we see a shift of
public space to the places of settlement of political exiles, and in the beginning of the 20th century
to the area of opened “Society for Primary Education”. His soul was V.N. Pepelyaev, later shot
together with A. Kolchak.
An apartment – private space – becomes a meeting place for the town communities, meetings
of public organizations. In the late 1850 – early 1860s such place in Tyumen became the place
where a popular teacher lived, while the police “did not give these meetings an unseemly value”
(Chukmaldin, 1997). The soul of this community was the teacher of Tyumen school, K.N.
Vysotsky, the son of a political exiled Pole, who participated in the rebel of 1831. In his modest
apartment “for an evening tea” the merchants known in the town (including the future millionaire
N.M Chukmaldin), officials, teachers, artists gathered. Members of the circle discussed social
problems, novels LN. Tolstoy, which caused numerous disputes, the holiday was the emergence
of a new issue of “Sovremennik”, which was passed from hand to hand.
Similar processes occured in many Siberian towns. So, in Barnaul during the stay of a
political exile, a famous scientist, S.P. Shvetsov, his house became a place of attraction for the
urban intelligentsia: teachers, workers of the statistical committee, other political exiles.
According to the reports of the Police Department that followed him from 1894 in Shvetsov's
house, “three times a week from 11 pm to 3 am gatherings were held” (Perepiska, 1894). Another
popular place in the town was the Society of Amateurs of Altai Studies, in which Shvetsov also
served as secretary. It did not have its own premises and held meetings then at the Mining
Assembly, then at the drawing-room of the Main Altai Administration (Perepiska, 1894). In this
drawing work engineer A.A. Lesnevsky (later head of the drawing room, and from 1913 – the
head of Barnaul). His house, located at a distance from the traditional town center on the bank of
the factory pond (now – 56 Polzunov ultsa., Barnaul), became an artistic center of the town:
rehearsals were held there, performances of the “Society of Dramatic Art Lovers” were staged.
In Omsk, local intellectuals often gathered in the Museum of Omsk Division of Imperial
Russian Geographical Society, in the attic of which S.P. Shvetsov hid from the police.
Apparently, the mental map of the town is formed by the activities of such charismatic
enthusiasts, consolidating local intellectuals. In Siberia with educated cadres there was a deficit
and the political exiled or educated engineers that appeared here immediately became such
centers of attraction.
This geospatial metaphor reveals a change in the way of life. If in the middle of the 19th
century. The main public places of Siberian towns were the cathedrals with the adjacent market
and the presence of places, where by the beginning of the 20th century individuality started to
show off (Meves, 1863).
The composition of urban plan, for example, the town of Tyumen by 1917 can be regarded as
a form of expression of the social life; it shows us peculiarities of its perception by the inhabitants
of urban environment, the places allocated by them for public space. The location of cultural and
educational facilities is clearly shown.
However, we must not forget that until the beginning of the 20th century there was no marked
urban space and dens and restaurants, creating a kind of spherical belt on the outskirts of the
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town. In Tyumen, for example, until the middle of the 19th century there was a steadily growing
number of restaurants. If in 1825 there was 1 tavern and 25 lodging houses, in 1869 they were 3
times more of them with a population increase of only 1.5 times. And in a small district Biysk in
1868 there were 68 taverns, in 1883 there were 60 drinking spots in the town where alcohol was
sold “for a drink and for a take-away”.
One tavern accounted for 116 people, including the number of women, elderly and young
people (Degaltceva, 2002). In them, along with churches and fairs, the need for social
communication was met. However, in the late 19th – early 20th century there was a decrease in the
number of taverns. In Biysk in 1912, one tavern accounted for more than 600 people.
According to an American historian A. Kimball, in the atmosphere of the tavern (“the secular
hypostasis of the soul of provincial Russia’), we are presented with ‘the image of a newly
discovered provincial civil society” (Cimball, 2004). An analysis of the results of a questionnaire
survey conducted in 23 provinces by Prince V. Tenishev, began at the end of the 1880s, leads the
author to believe that the tavern was the heart of both the provincial town and the village
(Cimball, 2004).
A tavern (kabak) in these questionnaires appears as the most significant after the church
public space. However, in our opinion, it is unlikely that the entire society (especially a rapidly
changing town) could fully express its interests and needs in a tavern. In Siberia in the late 19th
century, for example, there was no increase in the number of taverns, which the author claims.
Thus, with a rapid increase of 4 – 5 times the population of small towns in the last 30 years of the
19th century, there the number of taverns decreased three-fold.
Although indeed, for all the negative aspects, the tavern cannot be considered only as a stash
of drunkenness and debauchery, since it was an open public space and for many years served to
people from various estates as the only entertainment, giving opportunities for self-realization
and self-expression. “Opening the door of the tavern, it was possible to experience the energy of
social passions crossing there” (Cimball, 2004). The atmosphere of equal opportunities that
reigned there contributed to the process of social dialogue that begun, rapprochement and
alignment of relations between classes, reflecting the crisis of hierarchies.
The fairs also became a landmark in the urban public space. They were seasonal in nature
and carried a holiday atmosphere. In 1880, for example, only in Altai region there were 22 fairs,
and by 1895 – already 45. Among the largest – Nikolskaya, Krutikhinskaya, Smolenskaya. In
January, a famous Vasilyevskaya Fair in Tyumen (Tobolsk province) was usually opened. In a
cold big booth in the center of the town there were temporary shopping benches set up. Summer
fairs were accompanied by festivities, “under the belts” wrestling, singing. During the fairs in the
towns new taverns were opened, magicians, musicians and puppeteers-comedians came on tour.
Colorless provincial life became alive for a time.
Conditional division of the town into several parts reflects a tradition such as fisticuffs. In
many Siberian towns, fistfights remained a favorite entertainment of citizens for a long time,
when the streets gathered with the fighters and spectators from different parts of the town. In
Tyumen, for example, the local club of clerks even transferred this amusement to their stage,
causing just public indignation (Degaltceva, 2005).
The history of social processes is still mainly considered without taking into account spatial
factors. The historians usually do not care where the events took place, whether the geography of
civil activity has changed. However, this attempt to comprehend the spatial reference points of
civic activity that change the space of the town leads to understanding of many other aspects of
the social history. The network interaction in different societies, clubs, cinemas became a new
phenomenon in the sociocultural processes of the initial period of modernization (late 19th – early
20th century).
Through the destinies of many people infected with the virus of social activity, and the places
of their settlements and public interests, one can trace the mechanism of the individual's
“intrusion” into the social process and change with this mechanism the hierarchy of urban space.
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We allocate such places of public space as ordinary apartment activists, literary and art salons,
editorial offices of newspapers and magazines, premises of public organizations and clubs, park
areas. All of them made the concept of the former traditional town center conditional, forming a
new urban space and filling it with new meanings.
The morphology of provincial urban development since the second half of the 19th century.
began to include park areas. The parks were also projects of public organizations and were
considered as leisure recreation places for citizens. Previously elite, they gradually became more
open to all the layers of urban society.
The necessity in ecological development of urban space has led to parks creation.
Overcoming in this way not only privacy, but also dejection became one of the factors shaping a
new urban way of life. The citizen was included in the urban environment, in public
organizations, and the issues of urban development were actively discussed; the activists
proposed and built skating rinks, playgrounds, parks.
On holidays, and sometimes in the evenings, the townspeople played ball, bass and dough. In
the summer time, they made walks along the river on boats. Sitting in a boat, singing songs,
landing on a clearing, organized a tea party. In the bazaars, various sobriety societies opened tea
rooms and organized folk festivals. The merchants – members of these societies – provided
necessary materials, tea, dishes, furniture, samovars (Degaltceva, 2005). Folk festivals attracted a
large number of local residents of different classes. They turned into a real holiday. So, every
summer (usually in the beginning of July) the Tobol’sk sobriety society organized a celebration
in a picturesque place on the bank of the Irtysh on the Suszgun Cape. There the people of
Tobolsk and surrounding villages gathered, danced rounds, music and choral singing sounded.
Such Sunday festivals outside the town were almost the only entertainment of local residents.
Almost every town had such parks. These country gardens were located, as a rule, on the
banks of rivers. V.M. Florinsky in his memoirs describes in detail the Tomsk country holiday
place. The role of the country club was played by the officer's canteen (Florinskiy, 1906). In the
evenings on weekends and on holidays on the steep bank of the river. Local residents came to
Tom to breathe clean air, listen to military music and soldiers' songs. The lines of carts were
loaded with children and adults, samovars, bowlers, and provisions. Having settled on the carpets,
the townspeople who arrived at the picnic drank tea and wine, sang songs to a guitar or
accordion, fished and cooked an ear in a bowler hat. In 1851 a country garden opens in Tyumen.
It was a restaurant and pins.
The town head I.V. Ikonnikov together with the caretaker of the district school, the
horticulturist-amateur Popov, broke a garden outside the town (on 100 descents of land), planting
it with lindens, fir trees, birches, pines with regular couples and alleys. Soon the park became a
favorite place of rest for the townspeople. Here passed the festivities, played a military orchestra.
On the territory of the garden was a greenhouse, where pineapples and other tropical plants grew
(Degaltceva, 2005). In early 1865, a local philistine E. Pavlov built a booth for the theater, where
the entire local community gathered in the summer (Degaltceva, 2005).
The continuous line of building official buildings in the center was opposed to the zone of
public activity of citizens – parks, circuses, cinematography, public organizations and clubs,
located perpendicular to it. The open space of parks, circuses and fairs made it more accessible to
all layers of citizens.
The change in time has not changed the public space of small Siberian towns – it is also
structured around leisure venues – shopping centers, circus arrivals, station squares. The social
and spatial system of the town also remains closely related to the general level of life and the
level of development of culture.
This new public space has a woman's face. Activation of women's activity is observed only
after 1905 and their share in the composition of public organizations in the pre-revolutionary
period ranged from 20 to 40%. Women and those organizations that, in addition to openly
proclaimed goals, were also illegally engaged in political struggle. The example of Siberia shows
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that the active life position (forced, based on the status) was occupied by the wives of highranking officials, merchant widows.
To express themselves in the public space of the urban environment, men had much more
opportunities and ways, and hence experience. Social dialogue in the male environment was
preceded by other forms of communication.
We have already mentioned the role of a tavern (pub) in public life. He served, among other
things, a point of bifurcation on the map of a small town, a place for exchanging news, where
many issues were discussed, including and socio-political life, there was active social
communication among men. It is noteworthy that in England of 17th - 18th centuries. Voluntary
associations were usually located in coffee shops and pubs.
The space of the town is closely connected with the category of time. In the early twentieth
century. there is a new category – free time – and its borders gradually begin to move apart,
parallel to the expansion of the public space of the town. According to E. Durkheim, the category
of time is the key rhythm of social life. In the early twentieth century. townspeople in a much
more significant degree than ever began to realize the time and were now able to count it. We see
the announcements about the beginning of the meetings of the organizations, as moved to dinner
(thereby increasing) the time of communication.
Flexibility and scope of goals attracted to many volunteer societies many citizens:
representatives of national, religious and social minorities, people suffering from any diseases,
people with unsettled personal lives. The man was in the public space of the town choosing his
own ways of mastering it. It was easier for the Siberians to “get out of his house”, from this
“spatial bubble”. His private space was previously open. In the reminiscences of the trustee of the
West Siberian district V.M. Florinsky, in 1880, sent to Tomsk, you can find an interesting
description of the hospitality of Siberians.
An invasion of private life seemed unacceptable to a Moscow official, but circumstances
compelled him, on the advice of a fellow traveler, to go to the nearest house at night, when he had
nowhere to stay in Tyumen, waiting for the ship. The hosts were already asleep, and the first
three rooms were free, where the Florinsky family settled down. Imagine the surprise of the
guests, when the master “asked permission to enter the occupied room” in the morning, kindly
met them and fed them lunch (Florinskiy, 1906). It turned out that in Tyumen it was the usual
thing.
The openness of the public formations under consideration made them an important element
of public urban space. This fact attracted many in the absence of full-fledged political life in prerevolutionary Russia. Within the framework of the organization, everyone had the right to
initiative, all together openly discussed the issues. The atmosphere of such meetings was most
often characterized by emotional openness, informal communication of people of different ranks,
sincere concern for the common cause.
Conclusion
The dynamics of public space in late 19th – early 20th century was not connected, as now,
with a new quality of architecture. However, the essential renewal of the public space helped to
expand the functions of public organizations, including, among other things, the organization of
leisure for citizens. During the modernization period, the development of life standards was
gradually proceeding, when participation in the activity of an organization became the necessary
norm for the behavior of a successful citizen. Expansion of the public space of the provincial
Siberian town in the late 19th – 20th centuries shows the formation of a new social behavior of
citizens, the growth of civil activity.
The social composition of public associations, as well as their profile, reflects the code and,
at the same time, the social specificity of Siberian cities – a “university” Tomsk, “military”
Omsk, “spiritual” Tobol’sk, “bureaucratic” Barnaul, “merchant” Tyumen and Biysk, filled with
political exiles Mariinsk, Tara, Ishim , Yalutorovsk and other towns.
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Through the fate of many provincial activists infected with the virus of social activity, it is
possible to trace the mechanism of "invasion" of an individual into the urban public space.
I distinguish such forms of public activity of Siberians as literary and art salons, journalistic
and writers' activity, education, non-conformism (friendship with political exiles), creation and
participation in amateur organizations and local self-government bodies.
Expansion and movement of public space led to metamorphosis of social roles of citizens.
The city became a marker of transformations and modernization in the late XIX - early XX
century. And the town begins to pulsate not in the public space set on top, not in official places or
cult places, but in places chosen by the people themselves.
As a result, obtained on the example of the Russian provincial town of the late 19th – early
th
20 century geospatial data allow to model mental schemes of changing the urban space,
visualize the tightening / pulling of the public space, improve the understanding of modernization
processes and expand the possibilities of urban morphology.
The use in the future of GPS and historical maps of Siberian towns contributes to the
personification of urban space, the understanding of the evolution of its spatial locus and can be
used not only for academic purposes, but also quite applied - for the development of urban
tourism.
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SMALL ARCHITECTURAL FORMS
IN THE ORGANIZATION OF URBAN ENVIRONMENT
Abstract: The article presents the results of exploration of the influence of small architectural
forms on the organization of public spaces in Krasnoyarsk - square, street territory. The
process of improvement of the modern city includes a competent structural organization of the
landscape and recreational areas. According to the laws of urban development, this factor
stimulates the social activity that stimulates historical progress. Within the framework of the
research of socio-cultural transformations forming place in the town-planning context the
authors have researched ways of organizing recreational areas, the specifics of design of open
urban spaces. Small architectural forms are one of the main elements of landscape forming.
Their self-sufficiency and relevance is confirmed by the presence of the territory of realization,
application in the process of society's life. They are used in the creation of chamber spaces.
This is due to the ability of small architectural forms to create chamber, cozy spaces.
Volumetric-spatial compositions with their participation are regularly used on city squares for
the purpose of organizing playgrounds, places of socially significant events. The already
established tradition has a historical context that allows us to analyze the transformation of
the ideological state of society. The change in the nature of the celebrations is directly related
to their cause. This affects the ergonomic, large-scale structural organization of recreational
areas. It is necessary to note the influence of scientific and technical progress, which
influenced the way of realization of small architectural forms. By the results of the
transformation of functions and forms of public spaces, one can judge about the change in the
socio-cultural aspect of the architectural environment. It is expressed in the scale, artistic
design of small architectural forms, seasonal game spaces. Morphological properties
of public areas, organized with the participation of small architectural forms become an
active form-building element of area. In the summer, part of the urban landscape is also
sculptures, vertical landscaping. Flower compositions reflect the theme of the history of world
art, filling the aesthetic and cultural-historical features of the urban environment. The
phenomenology of architectural spaces of the microware with their participation becomes
unique. Landscaped in this way, the territory is especially attractive for the residents of the
city. Thus, small architectural forms actively participate in the transformation of significant
areas of the city and show the socio-cultural trends of society. This can be expressed in an
interactive, socially directed, multifunctional aspect of the formation of urban space. The
revealed features of planning units can be used in the design of new landscaped areas.
Keywords: territory for leisure, transformation of public spaces, landscape improvement,
spatial and spatial compositions.

It is common knowledge that both cultural trends and cultural traditions distinguish a country
or a nation. These traits create a unique cultural context for the country. This promotes artistic
variety in the society. Russian culture just like any other contains traditions established in various
art forms. Architecture is one of the most representative aspects of national creation. This article
describes characteristics of decor in public areas, which takes inspiration from cultural values of
Russian people. This article will also overview and analyze public areas of Krasnoyarsk. The
results will be of use for landscape designers and city planners who aim to accentuate the
originality of traditional Russian style in their planning of city public spaces. Art historians as
well as sightseeing guides will also benefit from this work.
© Karepov G.E., Lipovtseva S.R., 2019
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Art objects that have been topical for lengths of time for a broad audience become national
culture attributes. A few paintings that can be picked as examples are “Morning in a Pine Forest”
by Ivan Shishkin and “The Capture of Snow Town” by Vasily Surikov. Painting masterpieces
become integrated into various other art forms and become representative aspects of Russian
culture.
It should be noted that references to popular art pieces are made in design of public spaces in
Krasnoyarsk. Small architectural forms carry on the cultural legacy and at the same time provide
decor for socially important pieces. Socio-cultural importance of this is the creation of national
character.
Living sculpture symbolizes close connection of human and natural resources, promotes
environmental consciousness, and brings attention to preserving current pieces of organic
architecture. Novelty of this object is characterized by transforming a well-known painting to a
three-dimensional object in the city landscape. A painting masterpiece becomes a part of
architectural environment. Socio-psychological importance of this object is manifested in dilution
of emotional environment of the area. In the city plan this object is located in between two
driveways in the middle of dwellings. Inhabitants of this area will especially appreciate the
reminder of a natural life outside of the megalopolis in the middle of which they reside in.
Humane environment promotes viewers-participants to perform humane acts, mainly being
environmentally conscious. Adults will be reminded of their childhood, because they were
familiarized with the original painting in the elementary school. Thus, this landscape object takes
part in cultural and moral education of citizens. Its placement in the heavy traffic area makes the
object well-known. It is the centerpiece of the garden square it is placed in. The outline of
composition forms a triangle, which promotes high interest of the viewers in analysing the object
(Fig. 5). Art is a term that sometimes makes people worried and ashamed of their ignorance.
Often, viewers would have to learn new information to understand the idea behind an art piece
the same way, the artist envisioned it. It is glorious when the artist’s intent is obvious. Character
of this art object is simple. A viewer doesn’t need to try hard to see a bear-mother with her cubs.
Artistic image raises attention to familiality in the wild. Ecological importance of this object (in
form of contribution to sanitary and hygienic environment) is manifested in it being a part of
city’s greenery, which transforms carbon dioxide to oxygen. Altogether, aforementioned
characteristics of the object make it not only important as an art piece, but also beneficial in other
ways. Winter town is based on a traditional element of Maslenitsa celebration (Fig. 2). Pictured
object, installed as a part of temporary landscape, promotes reminiscence for the traditional
celebration. It is part of both cultural and moral context for the younger generations. The object
also functions as a playground (for both children and adults), which promotes physical activity
and, indirectly, healthy lifestyle in the citizens. Being a public space with a cultural context, the
object promotes humane, positive mood in the society.
During analysis of characteristics of a complex of small architectural forms attention should
be paid to their size limitations, which contributes to creation of a chamber-like, isolated,
comfortable inner space.
Morphological aspect of city’s architecture, its constitutive part is called a morphotype. In
this work it’ll be used to describe a category of architectural patterns, with similar outstanding
morphology. This term is used to replace repeated use of “complex architectural system, often
used for public leisure”. As such, playground, made of ice figures will also be called a
morphotype during analysis.
The object is designed as a playground. Its morphotype designates a recreational area for
play-type activities (Fig. 3). It’s location in the open air makes it publicly available. Activities in
the open air are beneficial to those participating in them. Simplicity and usability of the object
promote its use (Fig. 4). The object promotes physical activity in the populace, promotes a
healthy lifestyle in them. An example should be made of how its ergonomics make it widely
accessible for physical activity. Its structure is integral to its functions.
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Visual concept of a game, limited by smaller dimensions of the morphotype, in relation to an
average human’s height, is aesthetically pleasing and promotes positive mood and leisure (Fig. 4)
By observing children play it is possible to note small dimensions of their play areas. There is a
connection between intuitive search for suitable isolated area in the children’s game and
dimensions of the observed morphotype. Limited height of the play area is important for leisure
organization, since it creates a proper scale which provides both security and comfort.
Ubiquitously acknowledged tendency for growth of city agglomerations can be interpreted as
a lack of comfort in the areas where average height of buildings is above a certain threshold.
Administrative zones of a city, important in terms of city’s economics, often cannot at the same
time provide populace with needed comfort and visual contact.
Main achievement of cities is comfort. It is achieved through work of the city planning
specialists, who create a friendly, humane, and caring environment. The main reason for
discomfort from living in the cities is due to lack of parks, lack of leisure spaces, and drab,
monotone building style. On the contrary, when a person sees that everything has been made to
provide comfort for both their life and work, they stop being irritated by downsides of citydwelling. They start enjoy their environment. They lose a desire to destroy, vandalise public
areas, overall crime rate goes down. The most valuable achievement an architect or a city planner
might get is when people start caring about their environment, when their door stops being a
boundary between their zone of comfort and responsibility. It shows that the creator, through
their work, contributed to moral and cultural progress in the society, which is rightfully valued by
them.
Which methods of cityscaping can an architect apply in their everyday work? Without access
to dictatorial methods of organizing other people’s life, they can provide them with specially
maintained leisure areas, well-positioned art-objects (living sculptures, greenery, and
installations). It helps to have properly-planned territories for both work and leisure. In this case
attention should be paid to scale.
It should be noted, that the word “scale” has a number of meanings, and not all of them
appeal to this context. First, there is a meaning that is used to describe the overall dimensions of
the construction, and thus to divide it into several classes like small-scale construction and largescale construction (Vergunov, 1991). Second, it is used to refer to proportion between a size of a
detail in blueprint and the size of a detail in a constructed object. Lastly, the one important in the
context of this work, is the difference in size of the object in question and a human observer. It is
the meaning most closely related to the populace living around the object, interacting with it on a
regular basis. It is referred to the perceived quality of the object, so called “personal involvement
in a figurative dialog”.
In the words of N.Ya. Kardo, “It is here where appears a valuable quality of expressiveness,
or even artistry, which gives rise to imagery, symbolism, idea. In other words, simple tool of
volume or space becomes an act of art — a product, which makes us emotionally excited,
worried, flustered, touch the very nature of our souls. Scale is a way to give Architecture human
traits”.
The previous quote can be considered true, since scale (as in comparison of the building’s
size to the size of the observer) is crucial to populace’s comfort in the architectural environment.
In the cities that serve as economic centres, where working conditions should fulfill the
populace’s social needs, scale of the environment should be made an emphasis on.
The idea of expression through scale isn’t new it has been used since the ancient times. In
Ancient Greece, Egypt, Rome, it has been used to reach for artistic perfection, though the term
“scale” itself (at least in Russian language) has gained use as recently as the methods of
composition in architecture have been systemized, which happened after the point, when
architecture has started to been regarded as its own art form. Said moment has happened during
the Renaissance, when the concept of architectural design has been conceived. With the
appearance of “Aesthetics”, a work by German philosopher A. Baumgarten, a new field of
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science has been developed, which studies organization of living environment, needed for
satisfaction of human’s needs. Philosopher I. Kant has also contributed to this field. It is due to
study of aesthetics, the use of such words as “enlightened”, “space”, “utilitarian”, “dramatic” in
context of architecture has spread.
With time, the term has entered the vocabulary of architects. Many architectural analysts
(both in Russia and abroad) have researched the scale’s effects, both direct and hidden, on people.
Some of the most prominent architects in this field are A. Burov, A. Tsires, B. Mikhaylov, N.
Brunov, A. Ikonnikov, N. Kordo, L. Kirillova. In the modern times it is customary to rely less on
scale, and more on newer styles of expression. It is particularly noticeable in the postmodern
styles, where drastic changes have happened in regards to the architectural principles, developed
with hellenic practices and natural architectonics, used prior in artistic shaping. “The lack of
traditional pointers to scale impedes the recognition of massive architectural forms, oriented to a
grey mass of people”. Architecture and human’s emotions are interconnected. Architecture has
since lost its previously distinguishing informative value, which negatively impacts urban
environments of modern cities. “Architecture always influences people, but most of the time this
influence is subconscious”.
The author of “Scale in Modern Architecture” D.L. Melodinsky agrees with the expression
about the lost importance of scale in the modern architecture, “If in classical architecture the
expression of scale has been formally articulated with different details, stemming from natural
architectonics, clear imagery of body, crestings, base and metrical patterns of horizontal
apertures, creating an inner guiding scale, whereas in the postmodern schools, they are mostly
lost. They proclaim a new extramundane world, not suitable for the needs of the real people,
which we really are. That is why they don’t feel the need to condone to scales and proportions
developed by classical architecture, based on the experience of human perception of architectural
forms. An ‘antigravitational’ approach to perception is established. Modern cellular facades pay
no attention to traditional visual experience of a human being, they disregard established and
expected scale norms in favour of amazing gigantomania. If there are any pointers for scale, they
are hard to notice”. The reason for that is that newest technological advancements allow
constructing taller and taller buildings, and it is just natural to want to taste the fruit of progress.
“A contradiction is visible, though, between gigantism of the structures and a real human being.
Environment becomes hostile to the human, because a human cannot relate to it anymore. Thus it
becomes anti humane. On the contrary, the presence of scale is humane.”
A large number of postmodern buildings have been constructed in the post-Soviet states.
Krasnoyarsk is not an exception. It can be noted, how the lack of scale in the buildings is
countered nowadays on a few selected examples.
Scale is one of the immutable properties of the classical architecture. It could be one of the
architect’s tools that give the most expression. Such scale pointers as lamp posts, sculptures,
public services, smaller architectural forms, can all be used for a person to compare the size of a
construction to their own size. Environment and lifestyle can change the person’s mindset, which
an architect should pay attention to. A visual ensemble of objects, incorporating the concept of
scale can be used to communicate the feeling of comfort to people. “The beauty of the
environment is a key component to solution of many of the architect’s problems, it can fill a
person with meaning and make them feel alive. It is why architects and other people, responsible
for the visuals of the city, must strive to spread beauty.”
K.S. Melnikov said, “Architecture is a game you play with your eyes. It brings a variety to
your life when you see familiar images in the mass of cityscape. It is when your imagination
awakens, your feelings and emotions become sharper, people smile more, relax more, stress less,
become destructed from their oppression. Play of visual images stimulates brain activity and,
according to research of V.A. Filin, is the fastest way to transfer information in the context of
education. Perceived mass of an object in a landscape in the context of emotion and imagery
increases the expressiveness and density of information in the environment. It adds a positive
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feeling to building blocks by increasing the visual variety, which contrasts with often emotionally
tense background”.
Smaller scale of the ensemble, comparable to a small living building, creates an aura of
comfort, intimacy, which is required for leisure. For people who do city planning for a living, the
information about organization of accessible public playgrounds will be of use. These objects
contribute to variety of the public works, allow people to enjoy their leisure time together.
Cooperative work, just like cooperative leisure, unites city-dwellers, makes our society humane,
and promotes progress. Thus, architectures and city planners can contribute to the development of
society.
The analysis of city planning decisions in Krasnoyarsk has helped to identify the most
productive methods of organization of a city life, comfortable for humans. The results will allow
avoiding common mistakes in the city planning area, which negatively affect the mental state of
city-dwellers. When working with the cityscape environment it is important to also pay attention
to aesthetics, make use of small architectural forms for leisure spots, which would be both
entertaining and safe.
The analysis of design of landscape objects has allowed tracing the integration of national art
masterpieces into the city environment. The traces are manifested in various references to
elements of Russian folklore and traditional Russian culture, which may be interpreted as a proof
other arts’ influence on architecture. The references preserve distinguishing traits of traditional
art pieces by adapting them to a form of three-dimensional art objects. Modern approaches to
incorporating images from both historical and cultural backgrounds allows for a specific style of
designing city’s public spaces. Such an approach allows awakening a relationship between a
person and the Russian culture. The result of this analysis can be used as a theoretical basis and
for designers, whereas the overview could be a used as a cheat sheet for sightseeing guides in
Krasnoyarsk.

Figure 1

Figure 2
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Figure 3

Figure 4

Figure 5
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PUBLIC PARKS IN THE NORTH: DESIGNED
TO LIBERATE OR DISCIPLINE OUR BODIES?
Abstract: While access to the urban environment depends on practical needs and economic
power, public parks appear to provide access to all. Replacing practical and economic
interests by playgrounds, sport facilities, and fresh greenery, public parks promote not only
public health but also social integration. Yet public parks are not neutral; they shape our
bodily action and interaction. This shaping may be called social choreographies, and social
choreographies are strongly ideological. Thus, recent park designs of the Nordic countries
are liberal and inclusive in accord with the Social Democratic and liberal tradition of these
countries. Still one may ask whether such liberal inclusiveness is not a political tool to better
control the moving body? When skateboarders and parkourists are encouraged to use largescale facilities constructed in the peripheries of public parks, can this be a way for the
authorities to confine highly mobile and anarchic elements to special designated areas?
Keywords: Public parks, moving bodies, social choreography, social interaction, social
control.

Introduction
Public parks do not appear accidentally in the urban environment. In fact, in the battlefield of
commercial interests that make up the urban environment, parks would not exist were it not for a
political will to exempt attractive lots from profitable development. So what is it that motivates
decision makers to prioritise a public park before a parking lot, a shopping mall or a row
ofapartment buildings? What is a public park believed to provide which the urban environment
cannot otherwise provide? Is it liberation from the constraints of our urban everyday or is it just
anotherstrategy todiscipline, if not control, our movements? If we follow Michel de Certeau in his
distinction between the power’s strategies on the one hand and the powerless’tactics on the other,
as their way to interpret and perhaps divert the strategies (Certeau, 1988), then which are the
tactics weencounter in public parks?
Following up Michel de Certeau’s studies of everyday practices, Henri Lefèbvre maintains
that built environment is not only produced space but an ongoing production of space taking
place through the social practices we perform (Lefèbvre, 1991). In this perspective, public
parksoffer a particularly interesting case as the social practices performed in parksdiffer so
radically from the habitual “rhythms of the everyday life”, to use another of Lefèbvre’s notions.
This difference, however, between the everyday built environment and the exceptional public
parks does not mean that the latter are exempt of conflicting interests; but other interests appear
and other conflicts find other solutions. Parks are not exempt of struggles for territories,
governance, of gendered and racialpower relations; but in public parks these issues are largely
articulated by moving bodies and concern the behaviour they perform in the greenery: riding on a
bicycle or strugglingin a wheelchair, skateboarding or sleeping on a bench, feeding the swans in
the lake or having improvised sex in the shrubbery.
Social choreographies
Lefèbvredefines a place in terms of its distinctive “rhythm of life”; David Seamonspeaks of a
distinctive “place ballet” that “fosters a strong, even profound, sense of place and has
implications for planning and design” (Seamon, 2015: 56-57). Referring to Seamon, Tim
© Mikkel B. Tin, 2019
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Cresswell himself speaks of “particular patterns of movement that make sense together”
(Cresswell, 2010: 18).
In the present study, I prefer touse the notion social choreographies (Hewitt, 2005) to
encompass “social practices”, “rhythms”, and “place ballets”.Social choreographies, asthe
citizens’ bodily responses to the material conditions and cultural conventions they encounter in
public space, are an emergent field of study with a large potential:Not only because they replace
ontological definitions by performative ones, but also because they emphasize the embodied and
practiced dimension of ideology. Social choreographies reflectthechanging ideological
framework within which we perform ouractions and interactions in society – insome cases by
accepting this framework, in other cases by rejecting it (Parviainen 2010).
Parks as ideology
It is obvious that the social choreographies we perform in a public park will differ from the
choreographies prevalent in other parts of the city: in the absence of cars, shops, work places, and
housing, we move and interact differently already because we cannot pursue the practical
activities we otherwise carry out in the city. In a park, with a more or less nature-like layout, our
pragmatic goals yield to a more relaxed, playful, sensuous behaviour. This, however, should not
make us forget that even the simplest playground contributes to shape small bodies, and that all
parks materialise an ideological agenda.
Not only are parks as such the results of explicit political negotiations; their layout will also
testify to specific ideological priorities encouraging certain groups of the population to use the
park, and use it for certain activities deemed desirable; while keeping other groups and other
activities at a distance. A park, as the urban “other”, redefines and redistributes public space, but
how does it do it and whom does it benefit (Mitchell, 2003)?
The present paper sets out to answer two questions: How does the ideological strategy
materialise in the lay-out of a public park? And which social practices or tactics do users of the
park perform in response to this lay-out? The two questions can also be asked as follows: Which
social choreography do the authorities envisage in the park? And which social choreographies do
the park users perform in the park?
To answer these questions, with a special regard to the ideological framework of the Nordic
countries (Brandal et al., 2013), the paper will present and analyse one park in Copenhagen,
Denmark, constructed in the 1910s, and another park opened hundred years later, in 2017, in
Oslo, Norway.
Fælledparken in Copenhagen
The first tree in the Fælledpark in Copenhagen was planted in 1911 by the mayor Jensen
from the Danish Social Democratic Party. The “people’s park” he thereby inaugurated was
intended as an alternative to the older formal parks of Copenhagen, the oldest of which were
originally royal gardens, while later parks were constructed for the “leisure class”. Comprising
more than 500.000 m2 of a former “common” (which is the meaning of the Danish word fælled)
that used to provide summer pastures to the cows of Copenhagen, the new Fælledparkhad from
the beginning a distinct social aspect. Moreover, in a famous battle that took place in this very
common on May 1stin 1872, shortly after the fall of the Paris Commune, the police forceshad
violently suppressed a first rally ofworkers’ claiming their right to vote. This battle occasioned
the founding of the Danish Social Democratic party (Brandal et al. 2013: 26). These two
narratives, in combinationwith a public health programme typical of the 1910s, defined the
ideological premises of the Fælledpark. The mayor intended it explicitly to host the 1st of May
celebrations and other large scale political as well as gymnastic assemblies. The good Danish
beer, believed to promote social integration, has always been endemic to the Fælledpark.
However, in spite of today’smayor of Copenhagen againbeing a member of the Social
Democratic Party, and furthermoreagain carrying the name Jensen (a typical worker’s name in
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Denmark), the Fælledpark is in a process of gentrification: It now stages an annual carnival, the
seasonal opening of the Royal Opera and other large scale concerts, in addition to a great many
sports events.
An impressive skateboard facility was constructedin the perimeters of the park already in
1988 (Fig. 1).

Figure 1. Skaters in Fælledparken in search of authenticity. Copenhagen 2015. Photo: Robert Loeber

To celebrate its100 years jubilee, the park recently underwent a total renovation including the
construction of a conspicuous water play/sport ground and a number of other similar facilities.
From having united workers in their struggle for civil rights and improved working conditions,
the park now, under the influence of growing neoliberalism, has down-toned the political aspect
of the parkand instead unitedthe citizens in the careless consumption of beer, ice cream and
leisure entertainment.
English-speaking tourist read the following online presentation of the park: “On May Day
you can join the crowds in Fælledparken, one of central Copenhagen’s biggest parks, for a day of
ice cream, concerts, speeches and solidarity. But you don’t have to get political if you don’t want
to. May 1st is when Danes celebrate International Workers’ Day, with citizens coming out in
their hundreds to celebrate solidarity. The idea of solidarity is an important concept in Danish
society, and the May 1st celebrations are a fine way to get an insight into an interesting aspect of
the Danish psyche. It’s easy enough to check out the event as a spectator, and if you do, the
marches, red flags and songs are likely to be unlike any public holiday you’ve seen before.
Denmark’s down-to-earth approach to unions and workers’ rights means that May 1 will be just
as much about the concerts and food stands as it is about the storming political speeches.”
(https://www.routesnorth.com/event/may-1st-faelledparken-copenhagen/)
The wording is revelatory of a number of quite characteristic features of present day’s Nordic
ideology, including some of its inherent paradoxes. In fact, all the Nordic countries would label
themselves as “welfare states”. This implies not only extensive social services offered free of
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charge to all citizens, likeschooling, health care, and pensions, and special support to disfavoured
groups of the population; more technically, “the Nordic model” implies very regulated yearly
negotiations between employers and employees concerning wages and working conditions
(Brandal et al. 2013: 81-82). Since the inauguration of the Fælledpark, therefore, the international
workers’ day has lost some of its political relevance; which explains why “you don’t have to get
political if you don’t want to”. The Social Democrats, who have ruled Denmark during most of
the 20th century, obviously prefer to celebrate their achievements rather than pinpoint what
remains to be achieved, and when they encourage people to participate in the May 1st
celebrationthey replace politics byice cream andconcerts. May 1st is choreographed as a
procession of well-fed Danes dressed up as workers singing workers’ songs and waving red flags:
“Denmark’s down-to-earth approach to unions and workers’ rights means that May 1st will be
just as much about the concerts and food stands as it is about the storming political speeches”.
The May 1st celebration may indeed provide “an insight into an interesting aspect of the Danish
psyche”, namely the way in which solidarity, this “important concept in Danish society”, has
been transformed from political action intopassive consumption of inclusive entertainment.
The insight will reveal also another interesting aspect of the Danish psyche: the avoidance of
violent confrontationsand a rather ready submission by the population to the officialpark strategy.
The main controversy seems in fact tobe the one concerning the massive use of disposable grills
on the lawns. The park liberally invites its users to enjoy a relaxed social choreography, walking,
playing and sitting down to picnic wherever they please. Yeta lightweight aluminium grilllit
directly on the lawn leaves a rectangular patch of burnt grass which disturbs the aesthetics of the
park. The park authorities, consequently, have prohibited the use of disposables grills, offering
instead to the picnic people immovable barbecues of concrete and steel constructedin places
deemed appropriate.
Also skateboarders and parkourists are encouraged to use the park for their kinds of
choreography, though in similar fashion only the built skateboard facilities and parkour course in
the peripheral sections of the park. The intention is to prevent skateboarders from using and
perhaps degrading sections of the urban environment outside the park which are not intended for
such use; and also that they will abstain from using sections inside the park which are meant for
other choreographies. The intention, in short, is to control thebodies whose very motor capacity
makes them potentially uncontrollable and transgressive.
With its nature-like lay-out, the Fælledpark in Copenhagen does indeed offer large spaces to
free movements which would be seen as inappropriate in other parts of the city. Yet this freedom
of movement is not unlimited: when the authorities say “freedom” they simultaneously intend
“control” and “order”. The motor capacity is inherent in our body, and we not only have the
capacity to move, we need movement to feel alive. Butour motor capacity must be contained.
One way to contain the moving body is to engage it in movements that do not result in
locomotion: body-building, football playing, pool swimming, tread mills, skateboard loops. We
move, we spend our time moving, but we remain where we are. We are keptactive but neither
producing anything nor moving anywhere.
The World Park at Furuset in Oslo
The World Park at Furuset is a small oasis for social intercourse, training, play and
enjoyment. The park is lit, it comprises a pretty lake and seven meetingplaces where people can
sit down and grill: big braziers are for public use. An idyllic stream runs through the middle of
the park, and on the southern side, you will find an orchard with fruit and berries which are at
anybody’s disposal. The World Park also has a large playground landscape with devices
appropriate for play activities both summer and winter. In the World Park you will also find
Norway’s first parkourparkincluding an obstacle race and apparatuses for body building. The
parkour park at Furusetwas Norway’s first when it was completed in 2012. The park is open for
all and free of charge. In order to practice parkour or to test out and enjoy the facilities you don’t
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need to be very advanced. A little playfulness and the desire to move your body in new and
creative ways is all that’s needed. In addition to the classical parkourelements, you also find a
climbing wall which will suit you if you are into climbing. Or perhaps you prefer trials of
strengths in which your own body’s weightis the only resistance? There are lots of racks and
obstacles if you want to challenge yourself and your strength. Here you may perform all variants
from pushups and dips to more demanding sportiveexercises. The important thing is not to be
best but to challenge oneself, try out, train, experience mastery, enjoyment and
improvement!”(Oslo Municipality’s webpage https://nyhetsrom.bymiljoetaten.no/opplevoslo/
verdensparken/).
The ideological agenda is explicit in this official presentation: a number of buzzwords prove
its “political correctness”. An egalitarian and inclusive society like Norwaymust promote “social
intercourse”, “open access”,” enjoyments free of charge”, it must encourage “moving one’s body
in new and creative ways”, “challenging one-self” and “experiencing mastery”. And the webpage
significantly stresses “play” – not competition.
The World Park in Oslo was constructed in a neighbourhood with increasing social
problems, partly due to a particularly high concentration of recent immigrants awaiting more
permanent housing. The drop-out rates of the schools are high as is the number of unemployed;
drugs and criminality follow. The park was intended as one of several strategic measures to
counteract this negative development, and in the longer run hopefully make the neighbourhood
more attractive even to ethnic Norwegians. Already early in the planning process, representatives
of a broad variety ofethnic, social, and age groups among the local populationwere invited to
participate in designing the park and the facilities they wanted it to contain. Thereby, integration
began already in the planning process. As the workprogressed, the local population was also
invited to participate, together with artist, in the practical realisation of the projects. Practical
participation in local projects is a distinctive Norwegian tradition called dugnad; it accounts for a
considerable portion of the social activitiesundertakenin local communities; teaching the
immigrants this civic virtue was also part of the intentions. By involving the grassroot, the
authorities not only hoped the park would indeed meet the needs and wishes of the population;
they also hoped an active collaboration would give to the citizens a feeling of ownership,
facilitate integration, and prevent certain groups from feeling excluded and thereby hostile to the
park. It is no chance that so much emphasisis beingput on theconspicuous parkour course, the
first of its kind to be constructed by a Norwegian municipality.
Lefèbvremaintains, as we remember, that our environment is not only produced spacebut an
ongoing production of spacethat takes place through the social practices we perform (Lefèbvre,
1991). While political correctness thus has defined the strategic premises of the World Park from
the very beginning of the planning process till production of the space was completed in 2017,
the question is how the space is presently being produced through the social practices that its
users perform there.
The park is not very much frequented. Some of the citizens who were active in planning and
building the park have now moved and others who were not involved feel no ownership to the
park. The park offers very attractive playgrounds and pools, so parents take their children there to
play, and young people in their twenties use the immovable concrete and steel barbecues that
have been constructed here, like in Copenhagen. Butthat does not make the park, not even the
parkour race very attractive to the teenagers. To become atrustworthy lifeworld, the park users
must redefine it in their own terms and experience it over time with both body and mind
(Seamon, 2015). Parkour and skateboarding may be considered as sports, and they do benefit
from sophisticated facilities as those in the parks; but parkour and skateboarding are also
subcultures that thrive in the social peripheries, and some of their attraction gets lost as soon as
the mainstream culture takes over the management and determines which route the young people
are to follow. The deserted parkour course in Furuseth (Fig. 2) shows that the young people had
other things in mind and body.
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Figure 2. The Verdenspark parkour race redefined. Oslo 2018. Foto: Mikkel B. Tin

How control bodies that move?
Urban planners may determine the width of the sidewalk and the kind of pavement that is to
cover it. But they cannot foresee whether apedestrian willkeep walking on the sidewalk or cross
the street. In this sense, according to Michel de Certeau, there will always be unintended tactical
responses to the strategic framework of the urban planners. These responses begin with the
unforeseen operations that take place in urban space – theimprovised ways it is being practiced.
What distinguishes tactics from strategies, then, “concerns the types of operations and the role of
spaces: strategies are able to produce, tabulate, and impose these spaces, when those operations
take place, whereas tactics can only use, manipulate, and divert these spaces” (Certeau, 1988:
30).
Cresswell gives a very succinct summary of the situation: “Think of a new green rectangle of
lawn in a town or a city somewhere. Trees are planted in the middle and two footpaths meet in
the exact center to divide the lawn into four smaller rectangles. The lawn is surrounded by roads
and buildings. To get across the lawn to the opposite corner the pedestrian is supposed to either
walk around the rectangle or use the paths through it. Invariably some people will simply walk
across the lawn diagonally. After a few weeks a path will appear – a mud path which becomes the
material manifestation of people’s desire to take short cuts. Imagine the planners and architects
have also provided benches around the circumference as well as steps and a piece of public art in
the middle. Soon homeless people use the benches for a night’s sleep and skateboarders use the
art as an obstacle course. The point is that human agency is not so easily structured and structures
themselves are made through the repetition of practices by agents”. (Cresswell, 2004: 36).A
social choreography imposed from above as a strategy is less likely to succeed than a social
choreography left to structure itself as a tactical response through the everyday agency of citizens
– but tactics need strategies more as driving forces than strategies needs tactics.
The maintenance of power depends on strategies. And there arebasically twostrategies to
choose between: the repressive strategyand the liberal strategy. The two park examples from

Urban Form and Social Context: from Traditions to Newest Demands. 2018

691

URBAN LANDSCAPE HISTORY AND SOCIO-CULTURAL TRANSFORMATIONS

Denmark and Norway respectively are obvious expressions of liberal strategies,in line with the
ideological framework of these social-democratic countries: while the urban environment
generallyimposes efficiencyon us as producers, consumers and commuters, public parksliberate
us frompractical demands, proposinga space for movements and activities that have their goal in
themselves.The liberal strategy of parks will enhance this freedom of the individualto develop
and release their physical propensities; and at the same time offer spaces for social interactionand
training of social skills. In the name of “political correctness”, the public parks invite all groups
to join in, yet this official inclusion may be also a means of control. There is a significant
question mark following the subtitle “Individual liberty through state regulation?” in (Brandal et
al. 2013: 99). When the youngsters of fifteen are invited in, in specially designated areas of the
parks, is it to prevent their potential disobedience? Can the political correctness of mainstream
culture grow to hegemonic dimensions and end up as totalitarian?
Can one perceive something like a “repressive tolerance” (Marcuse, 1965) in the authorities’
eagerness to construct skateboard and parkour facilities in one corner of their parks, while public
grills of concrete and steel in the opposite corner are intended to promote integration of "our new
fellow citizens"? Can it be thatmoving bodies are perceived asthreats to the public order as soon
as they leave the prescribed race route? Can it be thatimprovised movements disturb the
streamlined social machinery? That social choreographies become dangerous when bodies leave
the tracks andaimless treadmills of the parks? When leaving their disfavoured neighbourhood and
seek out social interaction in more challenging arenas (Rosenblatt et al., 2009)? When
geographical territories are replaced by improvised communities that can no longer be identified
on the map?
“When tolerance mainly serves the protection and preservation of a repressive society, when
it serves to neutralize opposition and to render men immune against other and better forms of life,
then tolerance has been perverted” (Marcuse, 1965: 10).
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AN INVESTIGATION ON THE INFLUENCE OF RIVER
ON MORPHOLOGICAL ASPECTS OF HISTORICAL CITY
Abstract: The nature has a profound impact on urban form of historical cities. This study
investigates the influence of river running through the historical part of Rasht city in Iran. As
the main objective, we attempt to find the relationships between the morphological parameters
of the fabric next by the river. Integrated with a quantified statistic, a sampling approach for
both sides of the river is carried out. The results show that certain attributes rule the
morphological aspects of sampled blocks where paths are ruling wizards between them.
Orienting North- South paths, blocks are linear with small size grain. In East-West
orientation, one can find a homogenous distribution of urban grain in blocks. In addition, it is
revealed that geometry of parcels correlates with urban blocks and nearby path.
Keywords: urban morphology, river, block, path.

Introduction
Urban morphological studies usually describe the history of a city and how it has grown to a
city (Srinurak,2017: 3), and systematically reflect urban phenomena, with the aim of describing
the evolution of a city over time (Marzot, 2016: 62). Therefore, the morphological studies about
an area has changed into a large multi- disciplinary subject, in which, in addition to geography,
economy, urban planning, statistics and sociology, many other subjects are involved (Caglioni,
2005: 33). A true insight into morphology helps urban planners to be aware of changes and
developments in local patterns and processes (Behzadfar, 2012: 842). Urban morphological data
includes various descriptions, for example, the data of roads, construction location, the data about
elevation, materials, water, etc. (Sievinen, 2011: 2).
In urban studies, the urban morphology is a classic study of urban forms and their formation
process and basis over time (Moosavi, 2017: 1). Urban morphology is an approach to the study
and design of urban form systems which include physical dimensions and urban structures such
as plots, blocks, streets, buildings, and open spaces which are a part of the historical evolution of
cities (Sanders, 2008: 3). The basic principles of urban morphology entail an insight into
development of urban landscapes in the long run and awareness about the unique cultural, socioeconomic and political influences in some specific periods that let urban landscapes be
recognized as an outline of the achievements and investments in successive generations
(Larkham, 2006: 123).
Today, urban developments are mostly in line with modernism and with disregard to
historical fabrics which consequently leads to split between the new and old fabrics. The old
fabric is developed by understanding the environmental conditions (such as rivers), and this leads
to a fabric which has preserved its identity and appearance based on the regional climate and
culture that inspire the sense of belonging and vitality. However, the influence of modern
urbanization has led to the fact that in most cities regardless of local conditions, there is a uniform
architecture devoid of identity.
Therefore, we should look for a process that would help identify the urban fabric and
morphologically identify its dimensions and seek to solve its physical problems. Understanding
this pattern helps to make a future development model for a city based on approaches and
© Ali Reza Arsiya, Mehrdad Mazloomi, 2019
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features which take into account the identity and climatic conditions inspired by morphology of
old fabrics, and then we can explain the future model of the city (Fig. 1).

Figure 1. Fabric split: In above images, split in form is observed (Source: the author)

On the other hand, a city is nothing but blocks and paths between them. Thus, form in urban
fabric can be viewed in terms of blocks and paths as the most important components of urban
uses. Our knowledge of fabric in urban morphology is based on the general typology (quality)
and measurement (quantity), and the total of this information can give us an overview of the
morphology of the study area.
Therefore, by analyzing the two dimensions of blocks and paths based on the morphology
and measurement of different dimensions, various factors in the field of morphology are
obtained. Accordingly, we selected the city of Rasht as the sample which was originally a village
between two rivers of Goharood and Siyahrood (Zarjoob) (Bandi 2009: 18); we have studied the
area that river passes through.
Methodology
This study was conducted by reviewing the literature and collecting the data using common
research methods. We have used descriptive, comparative and analytical, library methods, etc., at
different stages of data collection. We have also conducted field studies using the maps
developed by GIS and AutoCAD, and making use of the Google Earth, comprehensive
development plan of Rasht, etc.
The structure of research is based on morphology of paths and blocks. In both paths and
blocks, the study is generally based on typology (quality) and measurement (quantity). Typology
plays the most important part and is based on observation and examination of the blocks, and
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extracting the relevant data from it, including form of the blocks, distribution of paths, their
orientation, etc. Measurement could be made in different types including length, coefficients,
number of building sites, etc. After selecting the urban area, the western and eastern sides of the
river were divided into 300-meter-long columns, and then we specified the blocks of each column
(Fig. 2).

Fig.2. Division of the river into western and eastern parts (Source: the author)

Then, by defining two dimensions of the paths and block based on typology and
measurement, we analyzed the form as a component in urban morphology, and finally the results
are presented.
Case Study
Rasht as the largest city in the southern margin of the Caspian Sea and as one of the largest
cities in Iran with a population range of 500,000 to 1 million people is the politicaladministrative capital of Guilan province (Musa Kazemi, 2012: 87). Rasht is located in the center
of Gilan plain, in eastern longitude of 49 degrees, 35 minutes and 45 seconds, and northern
latitude of 37 degrees, 16 minutes and 30 seconds. It has an area of about 10240 hectares.
Rasht has a temperate Caspian climate which is characterized by significant rainfall, high
humidity, hot weather and slight variation in temperature. This climate is similar to temperate
climate in Köppen and Geiger systems (Yaran, 2013: 8).
The city's formation process initially started from the original nucleus, between the rivers of
Goharood and Zarjoob, with a slight tendency toward the East, which has spread between the two
rivers. This expansion continued during the Safavid and Qajar dynasties, without noticeably
altering the physical structure of the new neighborhoods. At the beginning of the Pahlavi dynasty,
the city occupied almost the entire distance between the two rivers before the start of the Reza
Shahi streets (Fig. 3.) (Design and Exploration Engineering, 2007, 1-2).
Rasht has five fabric zones: old, regular, rural-urban, unauthorized and heterogeneous. Thus,
according to the above description, the zones that we should investigate are the first three zones
(old fabric), the second (regular fabric) and fifth zones (Fig 4).

Urban Form and Social Context: from Traditions to Newest Demands. 2018

695

URBAN LANDSCAPE HISTORY AND SOCIO-CULTURAL TRANSFORMATIONS

Fig. 3. Rasht in the first year of developing the first Comprehensive Plan (1966) The red circle is the study area (Source: Design and Exploration Engineering)

Figure 4. Zoning of Rasht (Source: Design and Exploration Engineering)
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The total area is about 4577364 square meters (457.7364 ha) (Fig. 5).

Figure 5. Study area (Source: Google Earth)

Form in urban morphology
Gideon Golany (1995: 148) argues that given the weather conditions, urban planning deals
with the general morphology of a city. In order to explain how to study cities in terms of
morphology, Golany has introduced some parameters that includes street width, forms,
configuration and orientation, building heights, urban density or sprawl, urban open spaces,
integration or separation of land use and other physical considerations, which should be taken
into account. Closer examination of this point requires clear recognition and classification, as in
this study the emphasis is on form, the study has focused on morphological analysis of paths and
blocks so that the results could be available in a framework. Therefore, in order to study the form
in urban morphology, at first we present a short description of urban paths and blocks, and then
we examine two aspects of the morphology of paths and blocks:
Urban paths
Paths in urban spaces include streets, alleys, etc., that urban sociologists believe life and
civilization in a city found its meaning with relation to its open spaces, as Jane Jacobs (1961)
argues "Thinking about a city means to depict its streets." In addition, those who are concerned
with environmental perception consider roads as the most important factor in the organization of
mental mapping of man (Mohammadi, 2012: 86).
Urban blocks
In order to homogeneously define the spaces, it is necessary to enclose the adjacent plots that
are interconnected or closely spaced with buildings and have three variables of block size, the
ratio of spaces, and corner rotations (Towers, 2005: 105).
Morphology of paths
In morphological construct of cities, natural and human elements have a significant role
among human factors; however, the network of streets and allies and communication networks in
total are one of the most important factors in the morphological construct of a city. Streets outline
a city's integrated morphological networks. Nevertheless, the topographic factors of the earth in a
city, such as plains, slopes, and river flows, are in some ways effective in developing the streets
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and the quality of their networking and ultimately in constructing the shape and form of the city
(Shah Ali, 2010: 129).
Therefore, paths are known as one of the most important morphological elements of the
blocks and urban forms. In this research, after the analysis, paths are divided into seven indices,
which are shown in Table 1.
Table 1
Items of paths (Arsiya, 2013: 50-51)
Dimensions

Indices

Number of paths in each block
Morphology of paths
Forms
Average length

Average width
Permeability
Orientation

Slope of paths

Distribution of paths

Items
Without paths
1-3
4-6
7-9
More than 9
Less than 20 meters
20 - 50 meters
50 - 100 meters
More than 100 meters
Less than 3 meters
3 - 6 meters
6 - 9 meters
More than 9 meters
Permeable
Impermeable
North-South
East-West
Less than 2 %
2 to 5 %
More than 5 %
Linear
Tree
Network

Morphology of blocks
Sultanzadeh (2011: 72), in an article titled "The role of geography in the formation of
different types of courtyards in traditional Iranian houses" argues that the effects of the natural
environment on the form of architectural spaces is not limited to building materials, rather the
effects of the natural environment generally include various phenomena, such as climate, altitude,
distance from the sea or river, geological structure, etc., each of which has been specifically
involved in the spatial composition of the buildings.
Azizi (2011: 7) in the article "Urban sprawl based on Building Density Index" states that
formal and structural changes of a city occur when blocks and interdependent dense urban areas,
simultaneous with the urban growth, make changes concurrent with different parts of the city.
Behzadfar (2012: 844), in the article "Morphological analysis of Firoozkooh" argues that the
street patterns make it possible to locate the urban blocks, and among them, the development of
public spaces, motorways or public space networks. Either blocks define spaces, or spaces define
the blocks.
Therefore, blocks can be considered as the main element of the form in the urban
morphology. In this research, blocks are divided into fourteen indices listed in Table 2.
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Table 2
Items of the blocks (Arsiya, 2013: 51-53)
Dimensions

Indices
Occupy
coefficients

Building density

Number of
building sites in a
block

76 - 100
More than 100
1 - 1.5 floors
2 - 2.5 floors

The average
number of floors
of buildings on a
block

Block area

Forms

Morphology of
blocks

Block

Items
0-0.25
0.26-0.50
0.51-0.75
0.76-1
0-0.50
0.51-0.75
1.01 - 1.5
1.51-2
More than 2
1 - 25
26 - 50
51 - 75

distance

3 floors
more than 4 floors
Less than 5,000 square meters
5000 - 10,000 square meters
10,000 - 15,000 square meters
15,000 - 20,000 square meters
More than 20,000 square meters
Less than 50 meters
50 - 200 meters
200 - 500 meters

from the river

The overall form
of building sites
on a block
Placement
of
adjacent
building
sites on a block
Overall
direction
of building sites
on a block
The overall form

500 - 1000 meters
More than 1000 meters
Regular rectangular
Irregular rectangular
Polygon
Continuous linear
Continuous central
Scattered
North - South
East - West
none-directional
Yard in One Side
Yard in Two Sides

of yards

Size
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Distribution
different sizes
Block orientation

of

The overall form
of the blocks

Homogenous
Heterogeneous
North - South
East - West
Triangular
Quadrangular
Polygonal

Zarjoob is the river examined in this study (Fig. 6), and the selected area, according to Fig.4, includes the
first three zones (old), the second (regular) and the fifth zones.

Figure 6. Zarjoob River and the study area (Source: the author)

Using a line parallel to the main axis of the river, we have divided the study area into six
columns in the west and five columns in the east. For better overlap between the blocks in the
columns, the distance between these lines was taken 300 meters.
Those blocks that are in the eastern columns are marked with the letter E, and the blocks in
the western columns are marked with the letter W. For example, E3 represents the 3rd eastern
column located in 600 to 900 meters from the river.
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Then we have given a number to blocks in each column, as shown in the above figure,
column W1 has 27 blocks (Fig. 7). Column W2 has 28 blocks (Fig. 8). Column W3 has 16 blocks
(Fig. 9). Column W4 has 22 blocks (Fig. 10).

Figure 7. Column W1 (source: the author)

Figure 8. Column W2 (source: the author)

Figure 9. Column W3 (source: the author)

Figure 10. Column W4 (source: the author)
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Column W5 has 28 blocks (Fig. 11). Column W6 has 14 blocks (Fig. 12). Column E1 has 17
blocks (Fig. 13). Column E2 has 18 blocks (Fig. 14).
Column E3 has 30 blocks (Fig. 15). Column E4 has 34 blocks (Fig. 16). Column E5 has 13
blocks (Fig 17).

Figure 11. Column W5 (source: the author)

Figure 12. Column W6 (source: the author)

Figure 13. Column E1 (source: the author)

Figure 14. Column E2 (source: the author)
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Figure 15. Column E3
(source: the author)

Figure 16. Column E4
(source: the author)

Figure 17. Column E5 (source: the author)

After extracting the data of each column according to Tables 1 and 2, the highest frequency
of the indices were extracted and shown in Tables 3 and 4.
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Table 3
Approaches to paths
Dimensions

Paths

Indices
Number of paths in each block

The
frequency
1-3

Average length

20 - 50 meters

Average width

3 - 6 meters

Permeability
orientation
Slope of paths
distribution method

Impermeable
North-South
Less than 2 %
Linear

highest

Table 4
Approaches to paths
Dimensions

Indices

Morphology of
blocks

Occupy coefficients
Building density
Number of building sites in a block

The
frequency
0.51 - 0.75
0.51-1
1 - 25

The average number of floors of buildings on
a block
Block area

highest

1 - 1.5 floors

Block distance from the river

Less
than 5,000
square meters
500 - 1000 meters

The overall form of building sites on a block

Regular rectangular

Placement
of adjacent
building sites
a block
Overall direction of building sites on a block

on

Continuous central
North-South

The overall form of yards

Yard in One Side

Size

Small

Distribution of different sizes

Heterogeneous

Block orientation

North-South

The overall form of the blocks

Quadrangular

Conclusion
Urban morphology in different climates and regions give a rise to various urban forms, in a
way that each climate has its own typological factors and indices based on urban forms. The
purpose of the present study was to investigate these indices and find a significant relationship
between them. Having conducted the studies, the main approaches in blocks and paths were
outlined. Therefore, the following relationship between some indices has been discovered:
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Blocks with an area of less than 5000 square meters, are devoid of paths and the
orientation of their blocks is East-West.
The orientation of paths in blocks that are linearly distributed is North-South.
The majority of blocks that have a quadrangular form are located 500 to 1000 meters
away from the river.
Blocks whose paths are between 20 to 50 meters long are polygonal.
The building site of blocks 3 to 6 meters wide, are irregular rectangular and they have a
none- directional orientation.
Blocks with regular rectangular building sites, have a homogeneous distribution and EastWest orientation.
Blocks that have a linear distribution are small size.
Impenetrable blocks have a North-South orientation.
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A COMPARATIVE STUDY ON THERMAL
ENVIRONMENTAL PERFORMANCE OF THE URBAN
FORM PROTOTYPES BASED ON LOCAL CLIMATE ZONE
(LCZ) SCHEME
Abstract: The local climate zones (LCZ) classification was introduced by Stewart and Oke to
standardize climatic observations. It aims at linking the different land cover patterns to their
corresponding thermal properties directly from the perspective of urban geography. Yet the
classification needs further development when it is applied into local urban form studies. The
World Urban Database and Access Portal Tools (WUDAPT) strives to produce a global
shared database capturing information on urban form and function for climate applications.
Chengdu has been chosen as one of the testbeds around the world for WUDAPT level 1 and
level 2 development. This article tries to develop the urban form typology study from the
perspective of urban climatology, and to integrate the scheme of “local climate zones (LCZ)”
landscape classification and “urban form typology”. It takes Chengdu as the testbed in hotsummer and cold-winter area. Firstly, based on the survey of the actual urban form, it extracts
and purifies the theoretical prototypes of LCZ1 ~ 6. Based on the numerical simulation model
“ENVI-met”, it compares the outdoor thermal performance of different LCZ theoretical
prototypes in winter, it validates the applicability of LCZ theory in Chengdu and it has found
that the result rules are basically consistent with the LCZ assumptions in the hot summer and
cold winter areas. Finally, it proposes a research paradigm for the application of urban form
typology to the further development of (LCZ) scheme.
Keywords: World Urban Database and Access Portal Tools (WUDAPT), local climate zones
(LCZ), urban form typology, theoretical prototype, simulation and validation.

1. Introduction
1.1. Research background
As a standardized classification for climate observations, local climate zones (hereinafter
referred to as LCZ) approach aims at linking different land cover patterns to their corresponding
thermal properties from the perspective of urban geography. LCZ approach classifies surface
landscapes from the perspective of climatology based on land cover, land use functions, and
urban spatial form. It “decodes” the principles of urban thermal climate through readable “form”
languages, such as spatial scale (microscopic, local) and design elements (building height, low
plants coverage rate) (Perera, Emmanuel, 2018), which has a great significance for the
development of urban form typology study in the perspective of climatology.
However, the classification of LCZ is mainly based on land cover patterns, rather than form,
structure and function. Therefore, although the description of the urban climate at the regional
scale may be accurate, it is rather ambiguous for the description at the following scales below the
block. When the classification is applied to the study of local urban form, it needs further
development.
The World Urban Database and Access Portal Tools (hereinafter referred to as WUDAPT)
aims at capturing the information of urban form and function from different levels for global
climate research. LCZ approach is used as a core guiding framework for collecting urban form
© Yuan Huang, Yanxiao Pan, Shuxian Chen, Jason Ching, Yu Xi, 2019
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and climate data in the WUDAPT project. The data collection of the LCZ can be divided into
three levels. At present, the method of obtaining the level 0 data is relatively mature. It is mainly
linked to the satellite photos giving the description of the typical appearance of the city and the
relevant value parameters. However, level 1 and level 2 data, the collection of urban form data
from block to building scale requires enhancing data accuracy through increasing the extraction
and description of building prototypes (Masson, Hidalgo & Amossé, 2015). Although the current
urban form typology of level 1 and 2 data includes four categories, it is far from adequate for the
form description at the block and building scales, which urgently require the support of urban
form typology to provide more detailed information on urban form and function.
1.2. Research progress
In the development of LCZ researches, some scholars have attempted to take urban form into
considerations and utilize urban form typology methods to develop LCZ localized applications.
The research progress of the association of LCZ and urban form is as follows:
Middel, A. et al. have used ENVI-met 3.1 to simulate the microclimate of five communities
in Phoenix, Arizona with different forms (Perera, Emmanuel, 2015). The form classification
followed the LCZ framework and subdivided the landscape. The study analyzed the temperature,
ventilation, surface temperature and shadow at noon. The results showed that at the microscopic
scale the influence of urban morphology on daytime temperature was greater than that of
beautification landscape. At noon, dense urban morphology could create local cold island effect.
Ding Wowo team of Nanjing University (Wowo Ding, Youpei Hu, Pingping Dou, 2012; Hao
Yang, 2015; Wei Liu, 2012) introduces the LCZ system into the study of the urban morphology
with the starting point of the association research of urban morphology and the urban
microclimate. They propose that the urban texture study should be divided into different scales
and the morphological indicators’ parameters should be used as the key connection points (Wowo
Ding, 2018). At last, they studied the control and optimization strategies of urban form based on
the form typology and indicators.
2. Methodology
As a classification system of surface landscape from the perspective of climatology, the LCZ
can be divided into 17 types, including 10 built types and 7 land cover types. The 10 built types
contain 6 basic built types. Each type of LCZ contains 10 indicators which are the most sensitive
to the thermal environment, respectively representing urban form, surface coverage, building
materials, and human activities (Stewart, Oke, 2012) (The detailed types description and
indicators are shown in Tab.1,2).
Urban form typology is an important branch in the research of urban morphology. It is
proposed in theory that type is the abstraction essence and structural principle of architecture (Fei
Chen, Kai Gu, 2009). In the 1970s, the Urban Morphology and Land Use Research Centre
founded by March and Martin at the University of Cambridge in the United Kingdom
summarized the geometric features of modern cities and buildings by using European cities as
models. Based on the geometric features, the basic archetypes of urban texture are presented
(Tab.3) (Martin, March, 1972). They are synchronic variants of the development of urban form.
They are characterized by complete blocks, small differences at the scale of building units, and a
high degree of basic equality. Based on this model, the mathematical parametric model
representation is completed. The model has been successfully associated with relevant indicators
in the field of urban microenvironment research such as sky openness and roughness. The study
of Ratti proves that generic built forms are made from simplified synthetic urban fabric. Under
the same plot ratio, he proposed six archetypal forms linkage with several basic indicators (Tab.3)
(Ratti, Raydan & Steemers, 2003). In the past thirty years, Martin’s urban prototype forms have
been widely used in various studies in the aspect of evaluating the environmental behaviour of
urban form. The appeal of these common forms mainly comes from their simple and repeatable
features, which eliminate the complexity of real city sites and allow more systematic comparative
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analysis of geometry and built forms (Ibid). However, these generic built forms also have great
limitations in describing traditional form blocks with continuous interfaces. Their current
applicability is mostly focused on the description of the pattern of array replication in a large
number of modern urban forms.
Table 1
Abridged definitions for local climate zones (Source [8])
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Table 2
Values of geometric and surface cover properties for local climate zones. All properties are
unitless except height of roughness elements (m). (Source [8])
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Table 3
The basic prototypes of urban texture and relevant indicators (Source (Ratti, Raydan & Steemers, 2003)

As a surface landscape classification system, LCZ enriches urban form typology researches
from the perspective of geography. However, the further development of LCZ requires the
support of urban form typology and the implantation and supplementation of building prototypes
and form function indicators, so as to enhance the description of the form and function. Thus, the
research method of urban theory from the perspective of climatology can be further developed to
guide climate-sensitive urban design. The research method framework is shown in Fig. 1.

Figure 1. Research methodology framework (Source: The authors’ drawing)
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As a typical representative city in the hot summer and cold winter areas, Chengdu has been
chosen as a testbed for collecting data at the scale from block to building in WUDAPT project.
Therefore, based on the survey of real urban form in Chengdu and the combination of form
typology, this article extracts the theoretical form prototypes of LCZ1~6 and LCZD, E, and
assigns specific form parameters to construct theoretical cases. Through the simulation of the
climate numerical simulation model ENVI-met, the local climate features of different LCZ types
are compared and analyzed in order to serve as a study paradigm of theoretical cases, and the real
cases are inspired to be guided by the simulation of theoretical cases in expectation.
3. Establishment of LCZ theoretical prototype cases studies
3.1. Theoretical form prototype
Based on the survey of real urban form in Chengdu, this article selects the theoretical
prototypes of LCZ1~6 and LCZD, E. According to the combination of LCZ and urban form
typology, tower-type building prototypes that are common in Chengdu are assigned in 500-by500-meter blocks. In order to facilitate the comparison of the local climate features of different
LCZ types, this article takes the indicators (Tab.2) of different LCZ types as a reference, and
adopts the control variables method in the construction of the cases, in which the unified building
interval and the plan view size are respectively controlled in the theoretical form prototypes of
compact and open types to achieve unified building surface fraction, pervious and impervious
surface fraction. The value selection of the terrain roughness class is based on the location of the
block in the city. The form prototypes of the theoretical cases and relevant indicators are set in the
following Tab.4,5.
3.2. Meteorological parameters
In the climate simulation of different LCZ types, the background meteorological parameter
of Chengdu city on December 22 (winter solstice) was selected because the heat island intensity
in winter is relatively large in theory. The weather on simulation day is sunny and cloudless. The
prevailing wind direction is northeast with a wind speed of 1.0m/s. The minimum temperature is
2°C at 0:00pm, and maximum temperature is 12°C at 9:00am.
4. Result analysis
4.1. The comparative analysis of local climate features of LCZ theoretical cases
Based on the simulation, the article compares and analyzes the air temperature of different
LCZ theoretical case types from the perspective of diurnal temperature per hour, diurnal
temperture range and temperature at different times at the height of 1.5 meters. During the
analysis we adopted a new framework for defining the heat island effect (UHI) magnitude in
local climate zones. With this new framework, UHI magnitude is an LCZ temperature difference
(e.g., ΔTLCZ 1 – LCZ D), not an “urban–rural” difference (ΔTu–r). LCZ differences are more
conducive to analysis, and less prone to confusion, because they highlight the common surface
and exposure characteristics of the compared field sites, and they invite physically based
explanations of UHI magnitude[8]. Therefore, the article studies the relative differences of mean
heat island intensity with the comparison between the respective value of different LCZ types and
the mean value of all types (ΔTLCZ1-mean). This article divides the day as such: 7:00 to 18:00 –
daytime, 19:00 to 0:00, 0:00 to 6:00 – nighttime.
4.1.1. The analysis of diurnal temperature per hour in different LCZ types
(1) The temperature peaks of different LCZ types
It can be seen from Fig.2 that the various LCZ types generally reach the highest peak in the
mid-afternoon period (about 12:00 am to 15:00 am) and the lowest peak at midnight (about 0:00
pm to 3:00 pm). Among the highest peaks at 12:00 am, the maximum peak point is LCZE, which
is 10.48°C; the minimum peak point is LCZ1, which is 9.43°C, it is 1.05°C lower than that of
LCZE. At the lowest peaks at 0:00 pm, the maximum peak point is LCZ1, which is 5.58°C; the
minimum peak point is LCZD, which is 3.04°C, it is 2.54°C lower than that of LCZ1. It can be
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seen that bare rock or paved zone (LCZE) are often the highest temperature areas in the city
during the daytime. However, during the night, the low plants (LCZD) become the lowest
temperature areas, and the temperatures of the built types LCZ1~6 are generally higher.
(2) The temperature change trends of different LCZ types
It can be seen from Fig.2 that the temperature rise and fall change trends of the land coverage
types are more obvious than that of the built types. The LCZD and LCZE are relatively larger and
higher in the magnitude and speed of temperature change, and LCZD, in particular, begins to cool
down significantly after 16:00 by a large margin.
Table 4
Values of thermal, radiative, and metabolic properties for local climate zones
(Source: The authors’ drawing)

LCZ
1
2
3

Plan
view
size
(m)
20×20
20×20
20×20

Building
interval
(m)
10
10
10

4

20×20

25

Sky view
factor
0.092
0.267
0.358

Space ratio
of building
interval
6
1.5
1

Building
surface
fraction
46
46
46

Impervious
surface
fraction
49
49
49

Pervious
surface
fraction
5
5
5

Height of
roughness
elements
(m)
60
15
10

Terrain
roughness
class
8
6、7
6

Plot
ratio
9.2
2.3
1.38

0.259

2.4

23

40

37

60

7、8

4.6

0.6

23

40

37

15

5、6

1.15
5
20×20
25
0.543
0.4
23
40
37
10
0.69
5、6
6
20×20
25
0.629
3、4
D
20×20
1
1、2
E
20×20
1
Annotation: The indicators of some theoretical case types are not in the threshold range of the LCZ theory (Tab.2) because the Height of roughness elements
selection is relatively higher, thus, some SVF values are lower, some Space ratio of building interval values are higher, but still they belong to the LCZ types.

Table 5
Building prototypes of theoretical cases (Source: The authors’ drawing)
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10,00
8,00
6,00
4,00

LCZ 1

LCZ 2

LCZ 3

LCZ 4

LCZ 5

LCZ 6

LCZ D

23:00
0:00

21:00
22:00

19:00
20:00

17:00
18:00

15:00
16:00

13:00
14:00

11:00
12:00

9:00
10:00

7:00
8:00

5:00
6:00

3:00
4:00

1:00
2:00

2,00

LCZ E

Figure 2: Comparison of diurnal air temperature per hour (°C) in winter
(Source: The authors’ drawing)

4.1.2. The analysis of diurnal temperature range of different LCZ types
From Fig.3, it can be seen that the land cover types have relative larger diurnal temperature
range than that of the built types. The maximum diurnal temperature range is LCZD, which is
6.93°C; the minimum is diurnal temperature variation LCZ1, which is 3.92°C. The difference
between the two types is 3.01°C. That is because LCZD has relatively larger sky view factor and
higher fraction of pervious surfaces, which significantly increases nighttime cooling, however,
the building has a heat storage function and delays the release of heat.
In the comparison of diurnal temperature range of the built types, the open types are
generally larger than that of the compact types, and the low types are generally larger than that of
the high types. In the land cover types, the diurnal temperature range of the low plants is larger
than that of the bare rock or paved zones. So it can be concluded that the diurnal temperature
range in each class decreases with increasing impervious surface fraction and height/density of
buildings [8], which is consistent with the LCZ theory.
In the built types, the diurnal temperature range of LCZ1~4 is significantly smaller than that
of LCZ5,6, LCZ1 and LCZ4 are both significantly smaller than other types, showing that highrise areas both have relatively small diurnal temperature range and large heat island intensity
whether it belongs to compact or open types.
4.1.3 The analysis of temperature at different times in different LCZ types (relative heat
island intensity)
(1) At 9:00 am
The maximum temperature difference of different LCZ types is 0.48°C between LCZ1 and
LCZE. This indicates that the LCZE warms up rapidly, while the high-rise areas (LCZ1 and
LCZ4) warm relatively slowly. That is because the heat absorption rates of LCZE are generally
higher than that of the built types due to the specific materials. The temperature of the land cover
types is generally higher than that of the built types (Fig.4).
(2)At 15:00 pm
Each type of LCZ generally begins to cool down at about 15:00, and different types
gradually exhibit obvious temperature differences. The maximum temperature difference between
different LCZ types is 1.57°C – between LCZE and LCZ1.
At this time, LCZ1~4 exhibits the cold island effect. The temperature of compact and highrise types in LCZ1~4, which has larger heat island intensity and smaller diurnal temperature
range, is lower than the temperature of LCZD. However, the LCZD and E which have smaller
heat island and larger diurnal temperature range have higher temperature.
This may happen because in the afternoon the solar radiation is larger, the sun’s height is
reduced, and the shadows fraction is increased. As a result, some areas are shaded by the
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buildings, which reduce the effect of solar radiation which could promote the temperature rise to
some extent, so the temperature is relatively lower (Fig.5).
(3) At 21:00 pm
The temperature of each built type is higher than the mean value, while the temperature of
the low plants (LCZD) is lower than the mean value. The heat island effect begins to appear in
the city. The maximum temperature difference between different LCZ types is 1.97°C – between
LCZ1 and LCZD (Fig.6).
-1,5

-1

-0,5

0

0,5

1

1,5

2

Figure 3: Departure from group mean diurnal temperature range (°C) in winter
(Source: The authors’drawing)
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Figure 4: Departure from mean temperature (°C) at 9:00 am in winter
(Source: The authors’ drawing)
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Figure 5: Departure from mean temperature (°C) at 15:00 pm in winter
(Source: The authors’ drawing)
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Figure 6. Departure from mean temperature (°C) at 21:00 pm in winter
(Source: Tha authors’ drawing)

(4) At0:00pm
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The maximum relative heat island intensity appears at 0:00 pm in the evening, which is
2.35°C difference between LCZ1 and LCZD, and a significant heat island effect is formed. Local
climate features play a significant role at night.
The temperature of LCZ1~4 is 2.5°C higher than that of LCZD; the temperature of LCZ5,6
is 2°C higher than that of LCZD. It shows that the intensity of heat island in LCZ1~4 is relatively
larger, which is consistent with the regularity of the obvious heat island effect that often appears
in the central area of the city and the old town (Fig.7).
-2,00

-1,50

-1,00

-0,50

0,00

0,50

1,00

Figure 7: Departure from mean temperature (°C) at 0:00 pm in winter
(Source: The authors’ drawing)
LCZ1~6

LCZD~E

5. Discussion and Conclusion
In summary, the results of the simulation and validation of the LCZ theory which are
extracted and implanted building prototypes in different types are basically consistent with the
LCZ theoretical rules.
(1) Diurnal temperature change trend: In the morning, LCZE warms up rapidly, and the built
types (LCZ1~6) warm up slowly. In the afternoon, the cooling rate of low plants (LCZD)
accelerates, but the built types (LCZ1~6) cool down slowly.
(2) Diurnal temperature range: The diurnal temperature range of the land cover types is
generally larger than that of the built types. The open types range is generally larger than the that
of the compact types, and the low-rise types range is generally larger than that of the high-rise
types.
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(3) Cold island effect: In the afternoon the land cover types (LCZD and LCZE) have higher
temperatures than the compact and high-rise types (LCZ1~4), and there appears cold island
effect.
(4) Heat island effect: At night the temperature of the low plants (LCZD) is significantly
lower than that of the built types (LCZ1~6). The heat island intensity of the built types (LCZ1~6)
is greater than that of the land coverage types (LCZD, E), and the heat island effect appears.
In the above study, the comparative analysis of different LCZ types are basically consistent
with the LCZ approach, which in theory verifies the scientificity and accuracy of LCZ theory,
and validates the applicability of the LCZ theory in the development of localization in Chengdu.
This study lays the foundation for the development of localization.
This article proposes a research paradigm for theoretical cases of urban form prototypes
based on LCZ classification method. It is expected to guide the study of real form through the
further exploration of theoretical form method and the construction of typical cases.
Moreover, it puts forward a research paradigm for the application of urban form typology in
the further development of LCZ scheme. Based on the urban form typology, building prototypes
in LCZ can be extracted and implanted to obtain more detailed information and enhance data
accuracy, which can realize the development from level 0 to level 1, 2 in WUDAPT.
As a standard classification system of surface landscapes, LCZ scheme has developed the
urban form typology from the perspective of climatology in terms of classification logic.
Therefore, in this article, we can state that LCZ scheme should further use urban form typology
method to promote the study of the relationship between urban climatology and urban
morphology, to foster the cooperation between urban climatology and urban morphology, and
thus to serve more effectively for urban climate-sensitive design and planning.
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SLOPE, LAYERS, AND WALKABILITY:
ESTIMATING THE LINK BETWEEN PEDESTRIAN
ACCESSIBILITY AND LAND VALUES
IN THE MORPHOLOGY OF HIGH DENSITY CITIES
Abstract: Traditional urban economic models of the city postulate that the price and
development intensity of land is a function of its accessibility. Traditionally, this accessibility
has been measured from both the topographical and topological perspectives. However, the
higher-density “volumetric” cities require new methods and techniques for estimating
accessibility and its link to urban form. Volumetric cities feature multiple modes of movement
and stacked layers of activities above and below ground with a particular emphasis on
pedestrian networks. Moreover, variation in the relationship between these layers of activities
and the ground presents additional complexity when considering pedestrian connectivity and
the ease of movement in cities with varied terrain. As such, there are a number of challenges
involved in measuring accessibility to capture the dynamics of high-density, volumetric, and
topographically-varied cities. In response, the present paper employs a suite of new hybrid
topographical-topological accessibility measures to capture the built and natural
environments. Using the case of the western district on Hong Kong Island, the present paper
associates volumetric accessibility with property values. Our spatio-temporal models find that
accessibility is positively capitalized into the price: homeowners are willing to pay to live at
certain locations. As such, accessibility to amenities and opportunities in the compact city
appears to be broadly valued in the study area. These results form a foundation on which
further explorations of the link between urban context, accessibility, and value will be built.
Keywords: accessibility, walkability, land value, volumetric.

Introduction
Traditional urban economic models of the city postulate that the price and development
intensity of land is a function of its accessibility (Alonso, 1964; Mills, 1972; Muth, 1969).
Although the spatial equilibrium foundations of these urban economic models are viewed as
inconsistent with the more modern conceptualization of cities as complex and far-fromequilibrium entities (Batty, 2012), the notion that accessibility is valued remains a key aspect in
forming research into various aspects of interactions between humans and the built environment.
For example, although findings vary, previous research has found a positive association between
accessibility to rapid transit facilities and land prices (Higgins & Kanaroglou, 2016).
In general, this accessibility has been measured empirically in two ways. In the field of
economic and transportation geography, the concept of accessibility can be defined as the ease
with which one can travel between origins and destinations to reach opportunities of value (Páez,
Scott, & Morency, 2012). Under this perspective, more topographic measures of accessibility are
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employed to capture variations in the relationship between the distribution of locations over
space, the opportunities at these locations, and the friction involved in travelling between them.
A second set of more topological accessibility measures comes from the network sciences.
According to Batty (2009), in this perspective, opportunities are assumed to be the same over
space, and the focus is on the topological distances between network edges and nodes. From this,
measures of centrality capture the network accessibility of different locations.
However, the study of accessibility of higher-density “volumetric” cities requires new
methods and techniques for estimating accessibility and its link to urban form. Per Shelton et al.
(2011), volumetric cities feature multiple modes of movement and stacked layers of activities
above and below ground with particular emphasis on pedestrian networks. Moreover,
topographical variation in these layers of activities and their relationship with the ground presents
additional complexity when considering pedestrian connectivity and the ease of movement. Quite
simply, separate topographic and topologic approaches to measuring access do not fully capture
the dynamics of high-density, volumetric, and topographically-varied cities.
In response, using a case study of the western district of Hong Kong Island, the present paper
proposes a new approach to measuring pedestrian accessibility in volumetric cities, and estimates
its link to land prices. In this framework, we capture multiple dimensions of both the natural and
built environments, including the construction of a 3D pedestrian network and representation of
the study area’s urban morphologies. Next, we model the walkable accessibility characteristics
associated with this urban context using a suite of new hybrid accessibility measures proposed by
Sevtsuk and Mekonnen (2012) that incorporate the foundations of network analysis from the
topological perspective with the spatial distribution of opportunities in the volumetric built
environment from the topographic perspective. To this end, the remainder of the paper details our
methods and data, estimates spatio-temporal hedonic regressions, presents results, and offers a
discussion of these findings and future steps.
Data and methodology
Urban Network Analysis
Sevtsuk and Mekonnen (2012) have proposed a new set of hybrid Urban Network Analysis
(UNA) accessibility measures that draw from both the topographic and topological perspectives.
Specifically, this involves incorporating aspects of the built environment, namely buildings, into
the analysis of urban networks, expanding the analytical frame to include streets as network
edges, intersections as junctions, and the built environment as opportunities that can be associated
with different weight. These opportunities can include characteristics such as the volume of
buildings, their land use mix, population, employment, or other aspects of the built environment.
From this, five separate accessibility measures are derived that incorporate the weights associated
with the opportunities for interaction at particular buildings into more topological measures of
centrality based on the characteristics of some underlying network 𝐺 (Equations 1-5).
𝑅𝑒𝑎𝑐ℎ𝑖 = ∑ 𝑊𝑗
∀𝑗∈𝐺≠𝑖;
𝑑𝑖𝑗 ≤𝑟

(1)

Reach captures the sum of all weighted opportunities 𝑊 at buildings 𝑗 that are within some
network distance 𝑟 of building 𝑖. This measure captures the centrality of a particular building to
others on the network.
𝑊𝑗
𝐺𝑟𝑎𝑣𝑖𝑡𝑦𝑖 = ∑ 𝜑∙𝑑𝑖𝑗
(2)
𝑒
∀𝑗∈𝐺≠𝑖;
𝑑𝑖𝑗 ≤𝑟

The Gravity measure is similar to Reach but applies a distance decay function 𝜑 to account
for spatial interaction.
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𝐶𝑙𝑜𝑠𝑒𝑛𝑒𝑠𝑠𝑖 =

1
∑∀𝑗∈𝐺≠𝑖;(𝑑𝑖𝑗 ∙ 𝑊𝑗 )

(3)

𝑑𝑖𝑗 ≤𝑟

Closeness is the inverse of the total weighted distance and measures how close a particular
building is to all others on the network.
𝛿𝑖𝑗
𝑆𝑡𝑟𝑎𝑖𝑔ℎ𝑡𝑛𝑒𝑠𝑠𝑖 = ∑
∙𝑊
𝑑𝑖𝑗 𝑗
(4)
∀𝑗∈𝐺≠𝑖;
𝑑𝑖𝑗 ≤𝑟

Straightness captures how closely network distances 𝑑𝑖𝑗 reflect Euclidean distances 𝛿𝑖𝑗 ,
capturing elements of the urban morphology around particular buildings.
𝑛𝑗𝑘 [𝑖]
𝐵𝑒𝑡𝑤𝑒𝑒𝑛𝑛𝑒𝑠𝑠𝑖 = ∑
∙ 𝑊𝑗
𝑛𝑗𝑘
(5)
∀𝑗,𝑘∈𝐺≠𝑖;
𝑑𝑗𝑘 ≤𝑟

Finally, Betweenness reflects the number of times building 𝑖 lies on the network path
between buildings 𝑗 and 𝑘 weighted by the opportunities at building 𝑗.
In terms of applications, the only paper to associate these accessibility measures with land
values is the work by Kang (2017). Using home sales data for Seoul, Korea, separate multi-level
hedonic models are run for each of the five accessibility measures. Results show that residents
value access to commercial, residential, and office space as measured in building volume, but that
industrial use is a disamenity. The present paper continues this approach, estimating spatiotemporal models to examine whether the volume of the built environment is capitalized into
home values in Hong Kong.
Capturing the Volumetric City
Hong Kong is a very three-dimensional city and capturing the accessibility dynamics of this
context requires taking into account the characteristics of both the natural and built environments.
The underlying natural environment is varied from a hilly to mountainous topography. Compared
to flat cities, this topography has a profound effect on the travel characteristics and structure of
the underlying transportation network. To account for this, the present research works from the
methods previously proposed in Higgins (2018) to construct a 3D, slope-aware representation of
the pedestrian network in the study area. This includes deriving Z-coordinates for network edges
and intersections from a 2m resolution digital elevation model from the Hong Kong
Government’s Lands Department, calculating the slope of individual links, and employing
Tobler’s (1993) Hiking Function to estimate the velocity of pedestrian travel based on the
gradient of network links.
Next, a database of 3D buildings from the Lands Department is used to represent the
voluminous nature of Hong Kong’s built environment. Volume is estimated based on a building’s
height and the area of its building footprint. It should be noted that the simplicity of these
building polygons means that volume will be over-estimated for buildings with tapered or other
designs that deviate from the shape of their ground-level footprint. Nevertheless, this approach
gives some indication of the high-density, high-volume character of the volumetric city described
by Shelton et al. (2011).
Together, this 3D pedestrian network and building volumes are combined to calculate
Sevtsuk and Mekonnen’s (2012) five UNA hybrid accessibility measures. For the purposes of this
research, the study area is limited to the western part of Hong Kong Island. This study area aligns
with real estate transactions collected by the team members, the details of which are discussed in
the next section. The maximum travel time 𝑟 from any building is set to a walking time of 10
minutes. For the Gravity calculation, 𝜑 is set to 0.1813 per Handy and Niemeier (1997). An
example of the results of the Gravity calculation for buildings in the study area is displayed in
Figure 1.
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Figure 1. Gravity Measure of Built Volume

The correlation matrix for each of the five measures is also displayed in Table 1. Here, it can
be seen that Reach, Gravity, Closeness, and Straightness are all very highly correlated with one
another. The one exception is Betweenness, which appears to capture a different aspect of
accessibility than the other measures.
Table 1
Hybrid Accessibility Measure Correlations
(ln)Reach

(ln)Gravity

(ln)Closeness

(ln)Straightness

(ln)Reach

1.000

(ln)Gravity

0.955

1.000

(ln)Closeness

-0.982

-0.885

1.000

(ln)Straightness

0.933

0.978

-0.862

1.000

(ln)Betweenness

0.213

0.283

-0.160

0.300

(ln)Betweenness

1.000

Spatio-Temporal Hedonic Regression Model
To estimate whether and how accessibility is capitalized into home values in Hong Kong,
this paper utilizes a spatio-temporal hedonic model based on the two-stage least squares approach
proposed by Kelejian and Prucha (1998; 1999; 2010). The model takes the form:
𝑦 = 𝛼 + 𝜌𝑊𝑦 + 𝛽𝑁 + 𝛾𝐻 + 𝜃𝐿 + 𝜏𝑄 + 𝜀

(6)

𝜀 = 𝜆𝑊𝜀 + 𝜇

(7)

Where 𝑦 is a vector of log-transformed sale prices, measured as the price in Hong Kong
Dollars (HKD) per square foot of net living area, 𝛼 is a constant term; 𝜌 and 𝜆 are scalar
autoregressive parameters; 𝑊 is the spatio-temporal weights matrix; 𝑊𝑦 is the spatially- and
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temporally-lagged dependent variable; 𝑁 is a vector of variables reflecting the accessibility
characteristics of the building in which the home is located; 𝐻 is a vector of the characteristics of
the home; 𝐿 is a vector of additional locational characteristics such as the median household
income of a home’s neighbourhood; 𝑄 is a vector of quarterly dummies corresponding to the time
of sale; 𝛽, 𝛾, 𝜃, and 𝜏 are parameters to be estimated; 𝜀 is the spatio-temporal autoregressive error
term; 𝑊𝜀 is the spatially- and temporally-lagged error term; and 𝜇 is the independent and
heteroskedastically-distributed error term.

Figure 2. Sample Sales Distribution

The real estate transactions are collected from EPRC Limited, which records any sale
transactions for flats from the Hong Kong Government’s Land Registry. The sample consists
of any transactions that occurred within a 10-minte walk of the Sheung Wan, Sai Ying Pun,
Hong Kong University, and Kennedy Town stations on the Mass Transit Railway (MTR)
network between the first quarter of 2015 and the third quarter of 2017. The distribution of
real estate sale transactions and buildings used in the calculation of the UNA accessibility
measures (with Gravity used as an example) is shown in
Figure 2. The spatial distribution of buildings used in the calculation of the accessibility
measures is larger than that of the real estate transactions. This ensures that the potential for
spatial boundary effects is reduced but has a large number of buildings within a 10 -minute
walk of others on the network surrounding the sale transactions.
To account for the three-dimensional nature of sale transactions in Hong Kong’s
volumetric built environment, the “Spherical Distance Weights” technique proposed by
Higgins (2018) is used to associate different flats with an estimation of their location in 3D
space. Briefly, this involves offsetting transactions from the centroid of the building in which
they are located based on their unit number according to the grid displayed in the left panel of
Figure 3. Next, these offset units are layered by their floor number (excluding omitted floors
where required) based on an assumed building storey height of 3m. The end result resembles
the right panel of Figure 3, with transactions represented by individual 3m by 3m cubes for
visualization.
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Source: Higgins (2018)
Figure 3. Unit-offset Grid (left) and Combined Unit-Floor Offset (right)

Finally, because real estate data exhibit spatio-temporal dependence, relations among
properties in time and space are accounted for based on the methods outlined by Higgins (2018).
This includes first calculating the inverse 3D distance from each property to all others. The
spatial extent of this sphere is limited to a distance of 200m of potential spatial association. Next,
the inverse temporal distance measured in months elapsed between transactions is also calculated.
In the last step, the Hadamard product of these two distances is taken, and the resulting matrix of
spatio-temporal relations among properties in the sample is utilized to control for spatial and
temporal dependence in the hedonic models.
Sample Description
Descriptive statistics for the sample of real estate transactions are presented in Table 2. The
mean sale price is approximately HKD$9.5 million for properties that average about 500 square
feet of net living area for a net price per square foot of about HKD$18,100 over the study period.
The remainder of the table describes the volumetric accessibility measures, each property’s
proximity to their nearest MTR station, its structural characteristics, and the median household
income of the neighbourhood based on data from the 2016 census collected at district council
constituency area small-level geography.
Table 2
Sample Descriptive Statistics
Mean
(Prop.)

Std. Dev.

Min

Max.

9.523

8.737

2.000

163.000

Net Area (ft )

504.75

319.29

155.00

7,395.00

Sale Price per Sq. ft. (Net, HK$)

18,095.05

5,305.47

8,960.57

46,333.14

(ln)Reach

15.954

0.380

14.863

17.094

(ln)Gravity

14.901

0.341

13.762

16.025

(ln)Closeness

-21.892

0.435

-23.043

-20.870

(ln)Straightness

15.846

0.393

14.585

17.127

(ln)Betweenness

17.642

4.265

0.000

21.430

Variable
Sale Price (HK$, millions)
2

Volumetric Accessibility

MTR Proximity
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Walking Time to Station (min)

3.654

1.909

0.217

9.981

Balcony (0-1)

0.099

0.299

0

1

Bay Window (0-1)

0.535

0.499

0

1

Bedrooms (no.)

1.427

1.186

0

5

Building Age (years)

18.442

14.617

0

59

Carpark (0-1)

0.034

0.181

0

1

Club House (0-1)

0.479

0.500

0

1

Direction Facing: North (0-1)

0.129

0.335

0

1

Direction Facing: North-East (0-1)

0.117

0.322

0

1

Direction Facing: North-West (0-1)

0.121

0.326

0

1

Flat Roof (0-1)

0.030

0.172

0

1

Pool (0-1)

0.387

0.487

0

1

Rooftop (0-1)

0.020

0.141

0

1

Terrace (0-1)

0.000

0.022

0

1

Unit Floor Number

18.078

11.740

0

63

331.749

141.052

200.000

915.860

Property Characteristics

Neighbourhood Attributes
Median Household Income (HK$10,000s)
Quarter of Sale
Omitted for Brevity (0-1)
n

4,214

Results
Given the high correlations among the UNA accessibility measures, five separate spatiotemporal models are estimated, and their results are presented in Table 3. Model fit across each is
good, and the variables corresponding to the structural and neighbourhood characteristics of each
transaction generally perform as expected. However, for brevity, we focus here on the results of
the different accessibility measures. First, proximity to the nearest MTR station is valued, with
the variable indicating that sale prices decrease by average 0.5% for every minute farther a
property is located from their nearest station entrance on the pedestrian network. In this sense, a
property located 10-minutes away is valued about 5% less than one located next to the station.
In terms of the UNA accessibility measures, all return statistically significant results across
the five models. Due to the log transformation of both the dependent variable and UNA
measures, these coefficients are interpreted as elasticities. For Reach for example, a 1% increase
in the total built volume located within a 10-minute walk of a property is associated with an
increase in sale prices of about 4%, all else being equal. Similar results are found for the Gravity
measure, where a 1% increase in travel-time weighted building volume is associated with an
increase in sale prices of about 3.2%. Increasing Closeness is associated with a decrease in sale
prices of about 3.9%, but given the inverse nature of this measure, it again suggests that centrality
is positively valued. For Straightness, a 1% increase in the proportion of building paths that
resemble Euclidean distances is associated with a statistically significant increase in property
values of about 2.8%. Finally, increasing Betweenness is associated with higher property prices,
but only marginally. Here, a 1% increase in the number of shortest paths between other buildings
on the 3D network is associated with a 0.1% increase in transaction prices, all else being equal.
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Table 3
Spatio-Temporal Model Results

Variable

Model 1

Model 2

Model 3

Model 4

Model 5

Coefficient

Coefficient

Coefficient

Coefficient

Coefficient

Accessibility
(ln)Reach

0.03949

***

(ln)Gravity

0.03193

***

(ln)Closeness

-0.03882

***

(ln)Straightness

0.02783

***

(ln)Betweenness

0.00101

*

Accessibility to MTR
Walking Time to MTR Station (min)

-0.00541

***

-0.00465

***

-0.00591

***

-0.00498

***

-0.00476 ***

Balcony (0-1)

-0.13044

***

-0.13120

***

-0.12930

***

-0.13244

***

-0.13082 ***

Bay Window (0-1)

-0.03133

***

-0.03197

***

-0.03104

***

-0.03212

***

-0.03461 ***

Bedrooms

0.00731

**

0.00733

**

0.00716

**

0.00738

**

0.00696

Building Age (years)

-0.01843

***

-0.01856

***

-0.01844

***

-0.01859

***

-0.01875 ***

Building Age2

0.00015

***

0.00015

***

0.00015

***

0.00015

***

0.00015

***

Carpark (0-1)

0.20663

***

0.20584

***

0.20648

***

0.20642

***

0.20597

***

Club House (0-1)

0.04407

***

0.04208

***

0.04467

***

0.04118

***

0.04249

***

Direction Facing: North (0-1)

0.00914

Direction Facing: North-East (0-1)

0.01774

**

0.01727

**

0.01794

**

0.01691

**

0.01635

*

Direction Facing: North-West (0-1)

0.02997

***

0.02739

***

0.03138

***

0.02671

***

0.02394

***

Flat Roof (0-1)

0.13316

***

0.13309

***

0.13344

***

0.13336

***

0.13390

***

Property Characteristics
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Pool (0-1)

0.02701

***

0.02599

***

0.02651

***

0.02676

***

0.02043

**

Rooftop (0-1)

0.08591

***

0.08548

***

0.08562

***

0.08582

***

0.08182

***

Terrace (0-1)

0.17120

*

0.17150

*

0.17218

*

0.17219

*

0.17705

*

Unit Floor Number

0.00527

***

0.00520

***

0.00532

***

0.00519

***

0.00517

***

0.00017

***

0.00017

***

0.00016

***

0.00018

***

0.00018

***

Neighbourhood Attributes
Median Household Income (HK$10,000s)
Quarter of Sale
2015 Quarter 1

(reference)

2015 Quarter 2

0.00214

0.00208

0.00224

2015 Quarter 3

0.03699

***

0.03712

***

0.03682

***

0.03740

***

0.03744

2015 Quarter 4

-0.02210

*

-0.02295

*

-0.02167

*

-0.02269

*

-0.02407 *

2016 Quarter 1

-0.02451

*

-0.02601

*

-0.02365

*

-0.02603

*

-0.02792 *

2016 Quarter 2

-0.05281

***

-0.05362

***

-0.05234

***

-0.05336

***

-0.05422 ***

2016 Quarter 3

-0.01370

2016 Quarter 4

0.03472

***

0.03501

***

0.03454

***

0.03514

***

0.03554

***

2017 Quarter 1

0.06572

***

0.06570

***

0.06567

***

0.06592

***

0.06615

***

2017 Quarter 2

0.11987

***

0.12033

***

0.11942

***

0.12043

***

0.12025

***

2017 Quarter 3

0.11812

***

0.11889

***

0.11758

***

0.11902

***

0.11990

***

𝛼

9.20070

***

9.35627

***

8.98248

***

9.39072

***

9.82306

***

𝜌

0.00472

***

0.00477

***

0.00458

***

0.00481

***

0.00420

***

𝜆

1.27904

***

1.27912

***

1.27912

***

1.27896

***

1.27955

***

n

4,214

4,214

4,214

4,214

4,214

Pseudo-R2

0.811

0.810

0.812

0.810

0.810

-0.01416

0.00252

-0.01348

-0.01406

*** p <0.001; ** p <0.01; * p <0.05
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Discussion and Conclusions
Compared to the more traditional topographic measures of access to opportunities and
topological measures of centrality as accessibility, the hybrid measures employed by UNA offer a
new way to capture the complex characteristics of the built and natural environments of complex
cities. Combined with Hong Kong’s varied terrain, this combination of a topographically-rich and
high-density volumetric urban context provides an interesting case to study the dynamics of
urban morphologies and the urban spatial structure.
Taken together, the results of our preliminary analysis reveal that volumetric accessibility is
broadly valued in the high-density Hong Kong real estate market. This suggests that when
homeowners buy and sell property, they are implicitly paying a premium for higher accessibility.
Such a finding is in line with the expectations of traditional urban economic models and offers
evidence to support the idea that the compact city offers a high level of accessibility to amenities
and opportunities that homeowners are willing to pay for.
However, these results can only offer a snapshot of the market in aggregate. Future research
by the team will seek to extend this analysis to a more disaggregate level of study to identify
whether and how different typologies of urban neighbourhood morphologies affect these
relationships and differ from the aggregate findings. As in previous research by Tang and Yiu
(2010), it may be that although volumetric accessibility is valued, this relationship may only hold
to a certain point, after which the increasing density of an ever-more compact city becomes a
disamenity.
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MORPHOLOGICAL TECHNIQUES
FOR ASSESSING URBAN FORM OF ISTANBUL’S
HISTORICAL PENINSULA
Abstract: In this paper, the morphological transformation of historical peninsula in Istanbul is
investigated. Urban form of historical peninsula evolved under the predominant influence of
religion and culture; therefore, it bears this symbolic imprint. For this study, particular
attention is given to Islamic social complexes and their surrounding settlements. These areas
have ground and underground remains from different time periods (Roman, Byzantine,
Ottoman and Republican), which play an important role in the dominating silhouette. To the
best of authors’ knowledge, it is the first attempt to analyze these study areas in terms of
examining urban morphology in more detail. Urban morphology is an approach to analyze
physical form of the cities, which is always transformed and developed by its inhabitants.
Morphological change of region is related with social and economic context, which has a
direct impact on town plan and building fabric. The study area is analyzed by adapting three
different methods of urban morphology; 1) Conzenian school of thought based on the field
surveys and large-scale plans, 2) an approach to block size and form proposed by Moudon,
subject to typology of house forms and lots, and 3) space syntax theory based on natural
roads, axial lines and angular segment analyses recently introduced by space syntax
community to interpret changes, differences and similarities on urban form. Furthermore,
historical GIS is utilized as a tool in order to create a database. The three concepts are
applied in historical peninsula. The area includes considerable variety of urban form and
archeological layers. The main purpose of the study is to understand how to perform and
combine these approaches so as to investigate reflection of different civilizations on urban
form and reveal the interactions of spaces on morphological structure for dealing with
change. As a result, identification of unique characteristics of urban form, building pattern
and transformation of town-plan is evaluated with combination of the different methods of
Urban Morphology.
Keywords: Urban morphology, town-plan, building pattern, Istanbul, Space Syntax,
Conzenian Approach.

Introduction
The city has been formed by physical, social and natural constituents, which determine the
morphological variety of cities. Throughout the history, cities have continued to change regarding
the evolution of their physical and social patterns. In company with the physical, often conserved
remains of the past they take place in the urban pattern forming. The morphology of the city is
focused on continuity of physical form and structure, which have been affected by culture,
society and everyday activity of inhabitants. Thus, the urban morphology is an important issue to
the controlling of urban form and the development of the new urban environment.
The city is the accumulation and synthesis of individual and small group activities (Conzen,
1960). It is formed by social and economic forces and directed by cultural influences (Moudon,
1997). Urban morphology is a scientific approach to understand the changes in urban form in the
light of human behaviour patterns and historical development of the cities. According to Bernard
Gauthiez, since 1980s there have been used several methods for the analysis of urban form by the
virtue of historiographical approach (Gauthiez, 2004). Urban morphology is a multidisciplinary
© Koc A., Kubat A.S., 2019
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research, which architects, planners, geographers, historians and/or archaeologists are included
in. Urban morphologists investigate the evolution of city’s transformation via determining and
allocating its variety of components. Over the years, various studies have been carried out in
terms of historical approach. Such studies have been set out to examine the historical
development in different countries. Kubat analyzed the comparative morphology in the light of
space syntax method to examine the typological variety of urban form and identify the distinctive
characteristics of nine different Anatolian fortified towns (Kubat 1997). Besides, Kubat analyzed
quantitative implication of Istanbul’s historical peninsula through space syntax (Kubat, 1999).
The study offers comparative research of different morphological approaches to the urban
form by examining the city as a social and physical phenomenon and cultural force. The
significance of morphological studies is explained on the example of historical peninsula through
its ceremonial, administrative and religious function in the ancient world and its continuing
evolution in the modern era.
The urban form of historical peninsula has not been investigated in detail despite the fact that
the physical characteristics have changed over the years. In the scope of this study, the area
including old residential cores and religious complexes is analyzed by using different methods to
urban morphology; Conzenian school, the study of Moudon and space syntax theory have been
applied to interpret changes, differences and similarities of urban form. Furthermore, historical
GIS is utilized as a tool in order to digitalize, rectify and create a database. The aim of the study
is to investigate reflection of different civilizations on urban form and reveal the interactions of
spaces on the morphological structure for the purpose of dealing with change.
Methodology
The study is generally based on the following methodology: Conzenian tradition, North
American studies conducted by Moudon and space syntax used to examine the changes in urban
morphology of historical peninsula.
According to Conzen, a town can be defined as a topographical arrangement of the urban
built-up area and its man-made features (Conzen, 1960). The geographical analysis in urban
morphology explains the spatial arrangement and the nature of townscape consist of town plan,
building fabric (building material-building type) and urban land use. Conzen established a
framework of principles and defined complexes of plan elements, which are (i) streets and their
arrangement in a street system; (ii) plots and their aggregation in street blocks; (iii) buildings or
more precisely their block-plans (Conzen, 1960). Afterwards, the morphological regions were
determined according to townscape components.
The study of Moudon investigates physical transformation of cities in neighborhood and
micro scale. Moudon emphasizes that the physical structure of the city can be read from bottom
to top (Moudon, 1982). This technique makes it possible to observe the process of change in
typology by classification of building types. The key outcome is the morphological properties of
built environment and typological features of buildings.
Space syntax as a design tool developed in United Kingdom at the end of the 1970s is aimed
to understand the spatial and social relationship, read the city objectively and explore the
movement of people (Hillier, 1996). The spatial relationships within an urban area as a distinctive
element of space syntax are translated into an axial map, which consists of the least set of axial
lines (Oliveira, 2015). Space syntax is a new mathematical language for defining the spatial
patterns of both historical and modern cities by allowing the morphological analysis for the
evaluation of the historical development. The method presents a variety of the topographical
measures and this study focuses on three of them, which are connectivity, global integration and
local integration.
GIS tool is used to analyze the city; make an analytical description of the natural features,
main network, city block, lot pattern, land use, building layout, internal organization of building
and height of building. This description is anchored by the methods that assist in the details of the
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study. Each of them shows one of the special attributes and provides with outstanding data when
analyzing these attributes into different time periods.
Research area
The research area selected for this study is based on three main criteria. First, the availability
of historical data is necessary to examine the area from the scale of neighborhood level to
building level. Secondly, the rich accumulation of urban forms as a sequence of historical
stratification is a virtue for morphological research. Thirdly, the area is chosen to demonstrate the
conserved physical elements of urban pattern in spite of the morphological transformation
throughout history.

Figure 1. Location and importance of the study area

The study area is limited to the north by Golden Horn (Haliç), to the south by Fevzi Paşa
road, to the west by the city walls and to the east by Cemil Birsel road. The northern part of the
area (closed to the Cemil Birsel road) has been formed by the commercial quarter since Ottoman
period, the southern side of the area facing the Fevzi Paşa road consists of the mixed-use area
developed in the Republican period as shown in Figure 1. Additionally, the east-west direction of
the area comprises the region of the religious complexes which are Süleymaniye Mosque, Fatih
Mosque, Yavuz Sultan Selim Mosque and Mihrimah Sultan Mosque.
Measurement and analysis
Historical peninsula has more than one culture due to the impact of different civilizations,
which are Roman, Byzantine and Ottoman Empires. Therefore, there are several planimetric and
cartographical studies reflecting urban forms. The earliest plan prepared by French and German
surveyors shows late Ottoman period (the map of German Blues map, after 1910s) and early
Republican period (Pervititch map, between 1922-1945) of the area. German Blues map is a
detailed survey of the street system. Pervititch map made for insurance after great fires provides
more detailed information, such as streets, street names, a building ground plan, construction
material, height, number of storeys and plot boundaries at a scale 1/500 and 1/1000.
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Town plan analysis
Conzenian tradition presents town-plan analysis, which includes streets, buildings and plot
patterns as a chronological sequence for the development of the town (Conzen, 1960). It provides
a better understanding of the physical development of urban form. The starting point for
identification of plan units in the study area is to define breaking points in historical events. The
area has changed as a result of great fire and planning decisions, which have caused a grand
evolution of urban pattern.

Figure 2. Town plan analysis of the study area

Figure 2 shows the town plan analysis including street system, building periods, lots and land
use. The street pattern is formed by both grid and organic layout. Generally, the grid pattern has
been designed as a result of great fire to increase accessibility. Drama Road as one of the oldest
roads has been conserved as an commercial axis. According to the town plan analysis, the most
conservative street lines are located closer to the city walls and the ancient Blachernae region.
Besides, Balat and Süleymaniye neighbourhoods have undistorted urban pattern. On the other
hand, the most significant change in street pattern has occurred with an opening of a new road
from Edirnekapı (the city walls) to Beyazıt Square passing nearby Fatih Mosque. Additionally,
the main road (Fevzi Paşa) has been enlarged to adapt to motorized development in 1950. These
planning decisions have a small impact on surrounding urban pattern. Although historical
buildings and some part of the city walls have been demolished after the enlargement of the Fevzi
Paşa Road, urban blocks have been changed and regulated in accordance with the new street
pattern. In other respects, the construction of Atatürk Boulevard has affected great urban area due
to the clearance of residential area to extend new north-south axis in 1950. Afterwards, the large
urban blocks have been designed to establish new urban environment. The most important
examples of modern architecture such as IMÇ and Insurance buildings have been built in the
large urban blocks, which are segregated from closed environment.
Morphological period
One of the most important concepts is morphological period introduced by Conzen. It is the
social and economic development process, which shows the changes in urban form. The
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differentiation in forms was associated with socioeconomic instability (Whitehand, 2014).
Morphological period allows observing the evolution of notable cultural periods. Thereby,
regions diversify as the result of changes during the cultural periods. Every period leaves the
traces of its formation. Morphological periods represent the cultural history in consequence of
various culture forms shaping the landscape according to their social needs and the physical
forms.
Historical peninsula has three different morphological periods, which are Byzantine (3301453), Ottoman (1453-1923) and Republican. Although Byzantine period has excessively
affected the form of the city, there are insufficient cartographical records. On the other hand, the
area has reached its prosperous urban pattern in Ottoman period, which has adequate cartographic
records. The historical data illustrate the division of morphological period according to historical
research. The Byzantine period began as the continuation of the ancient Nova Rome, East Roman
Empire. Although the imperial palace, Hippodrome and forums were constructed before
Byzantine Empire, the new city walls (the wall of Theodosius) and the complex of Blachernae
were built in the 5th century. The Ottoman period started after the conquering of Istanbul in 1453.
Afterwards, the declaration of Republic was a messenger for new period. It caused carrying
intensive congestion in the old core. Therefore, the development of new built environment and
housing types were inevitable. Therefore, the single-house units have turned into the multi-family
houses. The republican period has characterized the city with re-planning the damaged area (after
great fires in Ottoman period) and constructing the new boulevards (after 1950s) (Kuban, 2009).
Today, Istanbul has spread over a huge area that has expanded beyond the wall of Theodosius.
The population growth and the new planning decisions led to the city’s rapid growth.
Morphological Frame
Town plan or ground plan is helpful for reading the city’s development and it is the most
resistant of urban form components to change (Conzen, 1960). Morphological frames are
developed by use of plan and topographical features (Fig. 3).
The city walls constructed in the Byzantine period linearly formed the fixation line of the
city and comprised the old core of the historical peninsula including the study area. This enables
differentiation between the outside and the inside development of the historical peninsula. The
main street (Fevzi Paşa Road) continues straight to the east-west direction dominated by the
religious complex, institutional use and mixed-use area, although the main road (Draman road)
still maintains its commercial areas. The city walls are not an effective element for the street
pattern mainly influenced by topography, except for the grid pattern as designed after natural
disasters. The city started to develop from the first hills and along the coastal line. It reached
current position during the Ottoman period.
Morphological region
To specify morphological region reasonably, historical townscape is analyzed in a systematic
way. First, genetic plan units are analyzed according to the town plan and time periods. This
analysis includes building units, street units and land utilization in detail and they are elaborated
as historical periods (Gu, 2010). Morphological region represents a homogenous area by
demonstrating hierarchical order systems defined as first, second, third and fourth orders. They
are ranked from the largest to smallest morphotopes, which is a terminology defined by Conzen.
Historical peninsula as a whole is indicated as a first order comprising old settlement area
surrounded by the city walls, which delimit the city’s development. The boundaries of the second
order are obtained from genetic plan units. The criteria for the identification of the third order are
mainly based on land use. Besides, the fourth order designates the smallest morphotope, which is
derived from the analytical map of building types and building blocks/lots. The most crucial
consideration for specifying the fourth order is the smallest urban element, which shows
distinctive character in urban form. In Figure 4, the colors show the land use of each
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morphological region. There are four residential areas classified according to their density shown
with a brown colour scale. The commercial areas, which are divided into three categories, are
colored in red. Religious areas, green/open areas and institutional/educational areas with large
building structures are demonstrated as distinguished from the third order because they have
diversified urban elements.

Figure 3. Morphological frames and fixation lines in the study area

Typological approach
North American studies conducted by Anne Vernez Moudon have remarkable morphological
findings based on three schools of urban morphology. This study observes process of change in
urban environment and building typology. According to Moudon, all elements affect each other
from the smallest scale to the largest one (Moudon, 1985). The main purpose of the study is to
show formation and transformation of urban and architectural form by exploring the evolution of
street block/plot, and investigating a typological analysis of residential building types. It is
necessary that this analysis should be made to understand each property and their relationships
with the neighbour. Therefore, the analytical maps have been developed as shown in Figure 5.
These analyses include land subdivision, the relationship between the land subdivision and
outline of buildings at ground level, the figure-ground (footprint of buildings), the height of
buildings and land use. By using the same map type and different time period, the change in
urban pattern can be observed easily.
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To specify the typologies of buildings we need to do three tasks: (i) identify the generation of
buildings, (ii) identify types of buildings within each generation, (iii) determine transforming of
each type within each generation over time. The aim of the analysis is to identify architectural
characteristics of the city. This study includes two dimensions; the first one is the physical
elements (houses and rooms), the second one is rules shaping these elements (Moudon, 1982).
This approach is more applicable at the neighbourhood level. Thus, Süleymaniye region has been
selected from the study area, as it shows great changes in urban pattern in terms of urban blocks,
lots, land uses and building types, albeit traditional pattern is still protected.

Figure 4. Morphological region in the study area

Figure 5. (i) Land subdivision, (ii) figure-ground, (iii) height of buildings, (iv) land use

The extensive development of Süleymaniye region is proved by the comparison of maps
(1941 and 2016) as shown in Figure 5. The area has been filled by new structures, besides, the
building heights have been raised up. Additional information about historical buildings can be
obtained by analyzing old maps, the mansion of Ethem Paşa has been one of the examples of
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Ottoman architecture but it is not conserved, while the buildings belonging to Süleymaniye
religious complex are preserved in the authentic form. Additionally, the dominance of
commercial and manufacture uses have caused replacement of some apartment units and/or
mansions with commercial buildings. The residential buildings locating nearby the Süleymaniye
religious complex have been replaced by apartment buildings exemplifying the increasing
number of larger buildings. Other extreme change in urban pattern and land use has taken place
along the coastal line. The hangars and small commercial buildings have been demolished to
open the coastal line for the public use and new road construction.
The constitution of the building plan types is related with the organization of its elements.
The planning elements of buildings include rooms, halls and staircases (Eldem, 1984). The
number, shape and direction of the rooms are the most basic elements of the building plan type,
because the rooms are designed in the same direction and each room has different significance.
The most important rooms are located in the corners, which are the places receiving more light
than the others. However, closets are the second valuable rooms because of the lack of light. The
hall is shaped like a square in the built environment of gathering rooms. It is the centre of the
movement. Therefore, the location and the shape of the hall is another important factor for the
building plan types.
Traditional buildings have simple architectural plan which is sizable and is generally used for
one-storey or two-storey buildings, for a single family houses, except for the mansions (Eldem,
1984). The traditional construction material of buildings is generally wood or masonry. The
residential building types have been analyzed according to the internal organization of buildings
and their position in the lots. The main differences between building plan types occurred in
consequence of relations with the adjacent buildings or lot size/shape. The interaction between
the lot and building types result in the various emplacement as shown in Figure 6.

Figure 6. Location of building, height of building, location of projecting rooms,
hall type of building for the Süleymaniye region
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The Ottoman house design dominated before the 1950s and still characterizes some part of
the area. The most outstanding building type has been the mansion consisting of a series of rooms
and Turkish baths, ovens, etc. It has strong circulation space and widened hallway. The
organization of the houses is not related to the lot size because they are detached houses. On the
other hand, limited lot width shapes the room and circulation types of buildings. Rooms in the
semi-detached and row houses are generally smaller than in the mansions. The location of rooms
in a building is important because it describes the use of the room. If the room was close to the
street, it was used as saloon while isolated rooms away from the street were used as bedrooms
with relative privacy.
The transition from single to multi-family buildings is an evident circumstance after the
increase in population. From the 1950s onwards, a large number of multi-family buildings started
to be constructed in the area and other parts of the city. In the early 1950s, the buildings were
small and were accompanied by yards or courts while the apartment buildings are covered parcels
today. The changes in lot sizes can be visually seen between 1941 and 2016. According to
Pervititch map, urban blocks were subdivided irregularly and many of them still can be
recognized today. Lot sizes are bigger compared to the old ones affecting the building
organization and form. While some of original parcels and buildings remained the same and were
appropriated by the private sector, the land use in large lots changed from residential into
institutional.
Space syntax
The method of space syntax, which is generally described as a set of theories and techniques
for the representation and interpretation of the spatial configuration of buildings and settlements,
is used to examine spatial representations of the built environment of the historical peninsula.
This method is performed to explore nature of traditional street networks in Turkish cities as first
attempt in Turkey (Kubat, 2001). It is aimed to understand the spatial and social relationship and
read the city objectively. To adapt the space syntax method to the selected area, the historical
map has been converted into numerical values. The axial lines are drawn on the digital map for
different time periods. Additionally, segment map is created because of the lack of axial lines in
defining the city in the wider and larger areas, which were introduced in order to interpret urban
pattern more accurately (Turner, 2007). The generated axial and segment maps were analyzed by
using the UCL Depthmap program. This program submits the maps turned into values and tables.
In order to reveal differences and similarities for morphological changes, integration, choice and
intelligibility parameters were determined. Finally, the analysis results were compared for the
investigated area in different time periods.
Before the examination of the space syntax measures, some of the basic properties of the
street network were presented in each study period. Between 1922-1945 and 2016, the total
number of axial lines decreased considerably, from 2140 to 1557. While the mean length of axial
lines in the system changed over time, the length of the longest axial line increased, from 2.1
kilometers in 1922-1945 to 6.0 kilometers in 2016. The reason of the decrease in the axial lines is
avoiding cul-de-sac (dead end streets) which is poorly connected streets after the great fire.
Likewise, the density of axial lines per square kilometer of urban area also decreased consistently
with this claim. By examining the distribution of connectivity values for each year, according to
the general situation of street system, there are a few highly connected street segments in the
central core, but also the secondary connected street segments appeared in the grid of the street
system. Moreover, the number of poorly-connected streets in 1922-1945 was larger than that of
2016 as shown in Figure 7. According to the measure of global integration, there is a relationship
between the historical importance of streets and their degree of integration. On each map, the
major road (Fevzi Paşa Road) has high integration values, whereas less significant streets have
low integration values. By the end of the 19th century, some streets had been widened and new
arterial had been constructed. Fevzi Paşa Road has been one of the most important commercial
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arteries in the city since 1950. Also, Atatürk Boulevard has been constructed as the primary link
between the harbor and Galata region. The integrated roads have shifted gradually away from the
coastline from 1922-1945 to 2016. There is a decline in the mean, from 0.38 in 1922-1945 to 0.06
in 2016, it becomes slightly less integrated as shown in Figure 8.
Additionally, the local integration maps reveal the various street segments differently, some
streets like gridiron street pattern are locally integrated, but not globally, as shown in Figure 9.
The maps of local integration tend to resemble the connectivity maps. Both maps measure the
local accessibility. In 1922-1945, the gridiron street pattern had the highest local integration
values. These areas were the residential neighbourhoods redesigned after the fire disasters. The
mean value of local integration in the street network decreased slightly over time from 0.17 in
1922-1945 to 0.14 in 2016.

Figure 7. Connectivity map

Figure 8. Global integration map of the area

Figure 9. Local integration map of the area
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Conclusion
Urban morphology is a multi-disciplinary research, which includes geography, architecture,
archeology, history, philosophy, cartography, etc. In this study, three different approaches have
been applied. There have been some difficulties and advantages when applying these methods.
The identification of the unique urban form of historical peninsula has been introduced by using
different approaches. It has been difficult for the selected area because of heterogeneity in the
plot, building types, street forms, plan units and land utilization in terms of classification of the
urban pattern. However, each method includes different scales from a building (the smallest
element) to the regional scale. So, the methods support each other in terms of the analysis
techniques they involve. It is believed that this study with its integrated methodology will shed
light on the future studies assigning urban conservation and preparing urban design guidelines for
the new development projects.
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MAPPING THE RELATIONSHIP BETWEEN SITE CODING
AND STREET SPATIAL CONFIGURATION: CASE STUDY
IN NANJING, CHINA
Abstract: Street spatial configuration is often regarded as the urban design object, as one
of the characteristics of urban form, which is shaped by the buildings along the street. As is
known to all, the positions of buildings are limited to their plot with site coding, building type
and security rules, therefore, for urban designer it is important to know the correlation
between street spatial configuration and those urban regularities. Based upon numerous
urban rules referring to the street, our research has tried to study the longitudinal relationship
between site coding, building type, various city rules and street spatial configuration, so
mapping all kinds of rules becomes a necessary process and method. In order to do so, we
have built a 3D mapping model consisting of all species and all the positions of plots and
reflecting all the impacts of urban spatial regulations on plots and their buildings. Three
groups of information data are mapped on the model: (1) urban planning, including land use
and traffic network; (2) the plot size, shape, position and building types; (3) urban
environment state and security rules. According to the mapping results, we tried to generate
street spatial configuration model. The research shows clearly the importance of the urban
regulations to the street spatial configuration and the problems of those rules while building
urban form. Through statistical analysis our study shows not only the limitation of street
design, but also the potential of the urban design and urban codes. Finally, this paper is
focused on discussing how the urban coding acts in morphological process, especially in
spatial configuration.
Keywords: street spatial configuration, urban regularity, site coding, building layout.

Introduction
Street spatial configuration is one of the characteristics of urban form. It is shaped by the
buildings along the street and is often regarded as the urban design object. As is known to all, the
buildings alongside the street are related to its history, landowners and size of plots, therefore
urban designers would provide design orders for architectural design based on these elements.
Besides, urban morphological studies demonstrated that architectural design is also influenced by
plot size, plot shape, land use indicators and urban regulations concerning security, health and
setbacks (Talen, 2012; Marshall, 2011). Many decisions for urban design were made on the
political stage and were even accepted as public policies ultimately; to a certain extent the urban
designers can influence the decision-making process, but the effects of urban designers were
limited due to political factors. Research on the morphological mechanism of the street spatial
configuration is of great value for urban design.
Many researches on urban form factors in Nanjing have been carried out. Ding (2007)
studied the urban policy on urban form control strategy in Nanjing, based on the building size,
construction distance, building spacing, architectural facade and other aspects. Researches on
blocks have been carried out, which include the redefining of a block and a secondary block in
the Chinese conception, dividing the block and secondary block of old town and Hexi district in
Nanjing (Lin, 2014) and studying the relationship between classification of plots and land use
indicators in Nanjing (Wu, 2016). There are also many studies on characteristics of plot, building
© Ma Yafei, Tang Lian, Ding Wowo, 2019
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and the relationship between building and a plot boundary within a single plot. For example,
Zhang (2013) studied the distribution of the public space and the main entrance (into it) for cars
within the commercial block. Jiang (2015) and Zheng (2016) successively counted the plot shape,
plot size, the position of plot, land index and building arrangement of public building plots which
were next to the main roads and secondary roads. Zhao (2015) has done a research on residential
land with the research object being similar to public buildings. Based on researches above, this
paper is going to find the specific effects that the urban regulations and design concept had on
plots, buildings and street spatial configurations.
To figure out the morphological mechanism of the street spatial configuration under regulatory control
and design concept, the paper tries to study and map how streets, plots, urban regulations, land use
indicators worked together in building forms in Nanjing.

Methodology
In order to achieve the goal, we need to sort out the urban regulations of different age which
clearly or vaguely affected urban construction and to set a model for mapping. The model
consists of a street network which is made up of a main road, a secondary road, a branch road,
and plots. The method used in the study has four dimensions. Firstly, we determined the traffic
network by codes for urban road design and statistics on the types of roads outside blocks and the
distribution of branch roads within blocks in Nanjing. Secondly, we selected one of the northsouth direction main roads for the model and divided the land along the street into plots based on
the regulations of plot area and summary of the relationship between plot area and building types
in previous studies. Thirdly, one of the plots along the main road with the most complex
boundary was used as the research object (Fig. 1). Then we studied how many kinds of building
layout there are for this plot with a certain floor area ratio and building density when the plot used
as commercial, office, mixed-use, secondary school and residential land respectively. Finally, this
paper used wall density and near-line ratio to discuss how the urban coding acts in morphological
process, especially in street spatial configuration.

Traffic network

Plot division

Research plot

Street wall

Figure1. Research path diagram

Mapping influences of urban regulations in Nanjing
Urban regulations regulate building form clearly or vaguely in many ways, including land
use indicators, building setback and building arrangement. This paper searched for 52 urban rules
and extracted from them 122 items, which are related to these four aspects mentioned above.
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1. Land use
There are 17 regulations related to land use which mainly contain per capita land area index
for construction, the proportion of various land usage and the size of new settlements, old
residential and industrial blocks. For example, in “Urban land classification and planning
construction land standard GBJ 137-90” No.4.1 regulation divides the per capita land area for
construction into four levels. Newly-built city should belong to Level III and it can belong to
Level II to make up for land shortage problem. Capital city and special economic zones should be
regarded within Level IV, also they can belong to Level III to make up for land shortage problem.
In “Guidelines for the preparation of regulatory plan in Jiangsu Province (2012)” No.3 Chapter
six stipulates that the size of residential block should be 2-4 hectares in old town and public
transport development area and less than 8 hectares in other areas, while the size of industrial
block is usually no more than 12 hectares. These regulations play a certain role in the distribution
of land.
2. Land use indicators
There are 10 regulations related to land use indicators including minimum site area for
residential and non-residential buildings of different heights, the specified values of building
densities and floor-area ratios of various building sites. For instance, “Technical Regulations on
Urban Planning Management in Jiangsu Province (2011)” No. 2.3 give the minimum site areas
for residential and non-residential buildings, they are respectively 500m2 for low-rise residential
buildings, 1000m2 for multi-storey residential buildings, 1500m2 for middle height residential
buildings, 2000m2 for high-rise residential buildings, 1000m2 for multi-storey buildings and
3000m2 for high-rise buildings.
3. Building setback
There are 20 regulations related to building setback. The regulations of building setback
consist of building setbacks for roads and building setbacks for land boundary.
Building setback for roads in Nanjing underwent several modifications with economic
development and policy updates, the main time nodes were 1928, 1978, 1987, 1995, 1998, 2004
and 2007 (Tang, 2017). From 1928 to 1987, every year the building setback for roads was a fixed
value and would not change with the building height. But from 1995 to 2007 buildings of
different heights had different setbacks. The regulations in 1998 stated the most kinds of setback
distances, totally 10 kinds, while the other regulations enlisted 6 kinds of setback distances. That
means that the setback distances would be much different as long as the building heights vary in
the same street, and this leads to the complexity of the street wall.
Building setback for land boundary in Nanjing started to be specifically regulated in 1995,
which is conditioned by the continuity of the street wall. The minimum distance of the building
setback for land boundary corresponds to the width of building along the land boundary.
4. Building arrangement
There are 72 regulations related to building arrangement, including the minimum newly-built
building spacing, fire protection spacing, daylighting spacing, entrance position, disposition of
roads within the site and regulations specifically set for infrastructures such as kindergartens,
schools, nursing homes and hospitals. For instance, “The implementation rules of urban planning
ordinance in Nanjing (2007)” No.43 show that when the houses are arranged in parallel, the
frontal space of the house shall be controlled according to the building spacing coefficient – no
less than 1.25 in Nanjing old area and no less than 1.30 in Nanjing new area, and shall comply
with the minimum spacing requirement; besides, vertical or angled arrangements have different
corresponding provisions.
Most of the urban regulations do not only stipulate one of the aspects mentioned above, these
regulations have different effects on building forms. For example, “Guidelines for the preparation
of regulatory plan in Jiangsu Province (2012)” has regulations on land use and land use
indicators. “Technical Regulations on Urban Planning Management in Jiangsu Province (2011)”
gives regulations on land use, land use indicators, building setbacks and building arrangement.
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Some of the regulations have specific numerical values for land use, like “Technical Regulations
on Urban Planning Management in Jiangsu Province (2011)”. But other regulations only give
directive suggestions for land use, the influence on building forms is not specific, like in “Code
for classification of urban land use and planning standards of land development GB50137-2011”.
To clarify the relationship between site coding and building forms, we mapped the influences of
urban regulations in Nanjing (Fig. 2).

Figure 2. Mapping influences of urban regulations in Nanjing

Researches for building models
1. Identifying the street network in the model
In the studies of urban morphology, street networks, blocks and plots constitute three space
scale concepts. Previous study has redefined the concepts of a block and a secondary block based
on the road system of cities in China. Blocks are defined as the urban spaces enclosed by urban
expressways, main roads and secondary roads. Secondary blocks are defined as the enclosed
spaces created by the division of the block by branch roads based on land use and traffic
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commands (Lin, 2014). In order to determine the street network in the model, two adjacent but
totally different areas of Nanjing (an old urban area and a new district – Hexi) were selected as
research cases. The researchers classified the blocks according to the characteristics of the block
to determine the types of block in the model, and calculated the width of the blocks and
secondary blocks adjacent to the expressway, the main road, and the secondary road to determine
the block size. There are 290 blocks in these two areas, and these blocks were divided into 70
types according to the distribution characteristics of the branches within the block. These 70 type
of blocks can be reclassified into 9 categories depending on the types of branch roads which can
run through the block. We call these 9 types primary class block structures, and the 70 types –
secondary class block structures (Fig. 3).

Figure 3. Primary Class and Secondary Class block structures

There are various possibilities of road types around these 9 primary class blocks. In order to
determine the type of block in model, we numbered the block road type of these 9 primary class
block structures and counted the quantity of each in Nanjing (Fig. 4). In addition, classes 2, 3, 6
and 7 were divided into two categories respectively, depending on the north-south direction or the
east-west direction of branches. The east-west branches were indicated by capital letters, the
north-south branches were indicated by lower-case letters, and the same letters were used for the
same road conditions. For example, both 2B and 2b have an east-west main road and other three
secondary roads, but the road branches are different in direction. Then, we elicited statistics for
each type of block road (Fig. 5) and the length of the blocks (Fig. 6). Finally, types 1G, 2A, 3E,
4A, 5B, 6B, 7d, 8A and 9C were selected to make up the street network model, because they
prevail in each of the 9 primary class block structures and the average width 500m was chosen as
block side length for street network model (Fig. 7).
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Figure 4. All types of the block roads for 9 Primary Class blocks in Nanjing
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Figure 6. Statistics of block length

500m

Figure 7. One of the most common street networks

3. Building forms in plot
The building forms were controlled by a series of building parameters which were regulated
by urban regulations and design concepts, such as building setbacks for urban regulations and
building setbacks for pedestrian plaza, landscape or entrance (Fig. 9).
There are four types of building layout in the plot: the building is located along the plot side,
the building stands in the corner, the building is placed at the middle of the plot side and the
building is situated in the centre of the plot. The building in the plot which is at the corner of the
block tends to be placed at the corner of the plot or at the middle of the plot side. In addition to
the building setbacks controlled by urban regulation, pedestrian plazas or outdoor parking lots
would also be formed through the setback of building along the side of the plot, partially –
through the setback of building at the corner of the plot or a U-shaped building enclosed plaza in
the middle of the plot. We can get various building walls by changing the parameters, based on
the urban regulations and the designer intention (Fig. 9).
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Figure 8. One of the plot divisions alongside the main road

The area of the selected plot is 23,000m2 in the area range which exceeds 10,000m2. In order
to explore the effects of land use and land use indicators on building form, we chose two groups
of variables for research. The first variable is land use. According to No.2.3.3 regulation on
building density and floor area ratio of various types of building plots in “Technical Regulations
on Urban Planning Management in Jiangsu Province (2011)”, we chose a pair of the applicable
variables for building density and floor area ratio – 35% and 2.5 for the plot used as commercial,
office, mixed-use area, another pair of the applicable variables – building density and floor area
ratio of 24% and 2.2 for residential buildings and secondary school for 16 tracks and 48 classes.
The second group of variables is land use indicators – building density and floor area ratio. We
set the plot as a commercial plot and chose three groups of building density and floor area ratio,
respectively 35% and 2.5, 45% and 3, 55% and 4. As for the land use indicators of public
building plot, the building tends to be placed at the corner of the plot or at the middle of the plot
side when the area of plot is in the 5,000m2-30,000m2 range, according to the statistical results
(Zheng, 2016), these arrangements provide venues for public spaces along the street. Besides, the
buildings may be arranged along the road in order to obtain the largest commercial side.
3.1 The effects of land use on building forms
3.1.1 Building forms of public buildings
Here are some common dimensions of public buildings in Chinese concept. The depth of
commercial buildings is 40-200 meters, centralized office buildings are 20-40 meters in depth and
linear high-rise office buildings and hotels are about 20 meters along the short side and 70 meters
– along the long side. The typical floor area of a high-rise tower has three levels: the small one is
500-1,000m2, mostly it is characteristic of hotels and small office buildings; the medium is 1,0002,000m2, and large-scale is mostly 2000-2500m2. Based on the above rules, this study draws out
building forms of commercial, office, and mixed-use buildings, and divide the public building
forms into four categories to facilitate research results (Fig. 10).
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Figure 9. Parameters for building form controlling

Type1: Commercial buildings and office buildings. On the premise of mandatory meeting
the regulations of building setbacks for land boundary and fire protection, the building backs
away from plot boundary alongside the main road to form a public space site.

Form of commercial building 1 Form of commercial building 2

Building axonometric drawing overlap

Form of commercial building 3

Form of office building 1

Form of office building 2

Regulations used to control building forms

Type2: Commercial building and office building. On the premise of mandatory meeting the
regulations of building setbacks for road and fire protection, the building stands near the plot
boundary alongside the main road.
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Form
commercial building 4 Form of commercial building 5

Form of commercial building 6

Form of office building3

of

Form of office building 4

Form of office building 5

Building axonometric drawing overlap

Regulations used to control building form

Type 3: Mixed-use building. On the premise of mandatory meeting the regulations of
building setbacks for land boundary and fire protection, the building backs away from plot
boundary alongside the main road to form a public space site.

Form of mixed-use building 1

Form of mixed-use building 2

Building axonometric drawing overlap

Form of mixed-use building 3

Form of mixed-use building 4

Regulations used to control building form

Type 4: Mixed-use building. On the premise of mandatory meeting the regulations of
building setbacks for the road and fire protection, the building stands near the plot boundary
alongside the main road.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

749

URBAN MORPHOLOGICAL METHODS AND TECHNIQUES

Form of mixed-use building 5

Form of mixed-use building 6

Form of mixed-use building 7

Building axonometric drawing overlap

Regulations used to control building form

Figure 10. The form mechanism of public buildings (BD:35%, FAR:2.5)

3.1.2 Building forms of residential buildings
Here are some common dimensions of residences in Chinese concept. The length of 6-storey
residential building is 30-60 meters and the width is 10-15 meters. 11-storey residential buildings
and 18-storey residential buildings are 30-80 meters in length and 11-15 meters in width. The
layout of residential buildings is controlled by regulations such as building setbacks for the road
and plot boundary, the spacing of sunlight, building spacing and fire protection (Fig.11).

Form of residence 1

Form of residence 2

Form of residence 3
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Building axonometric drawing overlap

Regulations used to control building form

Figure 11. The form mechanism of residence (BD:24%, FAR:2.2)

3.1.3 Building forms of campus
The storey of main teaching rooms in primary and secondary schools is limited by
regulations, and main teaching rooms are under the control of the spacing of sunlight and noise
protection as well. In addition, the school buildings need to maintain good connections with each
other (Fig. 12).

Form of middle school building 1 Form of middle school building 2

Building axonometric drawing overlap

Regulations used to control building form

Figure 12. The form mechanism of secondary school buildings
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Form of Commercial buildings 7 Form of Commercial buildings 8

Building axonometric drawing overlap

Form of Commercial buildings 9

Form of Commercial buildings 10 Form of Commercial buildings 11

Regulations used to control building form

Figure 13. The form mechanism of commercial buildings (BD:45%, FAR:3)

Form
Commercial buildings12 Form of Commercial buildings13 Form of Commercial buildings14 Form of Commercial buildings15

Building axonometric drawing overlap

of

Form of Commercial buildings16

Regulations used to control building form

Figure 14. The form mechanism of commercial buildings (BD:55%, FAR:4)

3.2 The effects of land use indicators on building forms
3.2.1 Building forms of commercial buildings when the building density and floor area ratio
are 45% and 3 (Fig.13).
3.2.2 Building forms of Commercial buildings when the building density and floor area ratio
are 55% and 4 (Fig. 14).
Discussion
There are many types of building forms for the selected plots under the control of a certain
building density and floor area ratio and land use. We can find that the building walls were
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complicated when they aggregated all types of building forms (Figure 15). Zhou (2012)
established the concept of “relevance of the wall” of the street, which is used to describe the
overall differences of the street wall to grasp the spatial perception of the street wall, wall density
and near-line ratio in it. Wall density refers to the ratio of the building projection width along the
street to the length of the street. The near-line ratio (N) characterizes the positional relationship of
the street wall, which is the ratio of the distance formed by y=f(x) and x to the standard width “a”
(the distance between most buildings on both sides of the street) (Figure 16). This paper uses the
two parameters – wall density and near-line ratio to describe the features of the building wall
(Figure 17). The standard width “a” is determined as 71 meters.

Building wall overlap for different land use

Building wall overlap for different land use indicators

Figure 15. Building walls of plot

Figure 16. Calculation formula of near-line ratio

After calculating, we got the information that when a commercial building is built in a plot
with an area of 23,000m2, building density of 35% and floor area ratio of 2.5, the maximum wall
density and near-line ratio are 0.82 and 0.91, the minimum wall density and near-line ratio are
0.42 and 0.52. When an office building is built in this plot, the maximum wall density and nearline ratio are 0.82 and 0.91, the minimum wall density and near-line ratio are 0.49 and 0.52
(Table 1.1). When a mixed-use building is built in the plot, the maximum wall density and nearline ratio are 0.92 and 1, the minimum wall density and near-line ratio are 0.37 and 0.47 (Table
1.2). When the plot was determined as a residential plot with building density of 24% and floor
area ratio of 2.2, the maximum wall density and near-line ratio are 0.51 and 0.92, the minimum
wall density and near-line ratio are 0.29 and 0.83 (Table 1.3). If the size is 16 tracks and 48
classes of a secondary school, the maximum wall density and near-line ratio are 0.84 and 0.5, the
minimum wall density and near-line ratio are 0.39 and 0.5 (Table 1.4). On the other hand, we
conclude that for a plot with building density of 35% and floor area ratio of 2.5, the maximum
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wall density of 0.92 and the maximum near-line ratio of 1 are obtained when the high-rise
buildings with multi-storey podiums are situated along the street, the minimum wall density of
0.29 is acquired in residential area, the minimum near-line ratio of 0.47 is obtained when a
building backs away from plot boundary alongside the main road to form a public space site.
Table 1.1: Wall density and near-line ratio of a commercial building and an office building

For a commercial plot with building density of 35% and floor area ratio of 2.5, the maximum
wall density and near-line ratio are 0.82 and 0.91, the minimum wall density and near-line ratio
are 0.42 and 0.52 (Table 1.1). When the building density becomes 45% and floor area ratio
reaches 3, the maximum wall density and near-line ratio are 0.82 and 0.91, the minimum wall
density and near-line ratio are 0.54 and 0.59 (Table 2.1). When the building density becomes
55% and floor area ratio reaches 4, the maximum wall density and near-line ratio are 0.82 and
0.91, the minimum wall density and near-line ratio are 0.67 and 0.70 (Table 2.2). With the
increase of building density and floor area ratio, the minimum wall density and near-line ratio are
also growing.
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Table 1.2: Wall density and near-line ratio of a mixed-use building

Table 1.3: Wall density and near-line ratio of a residential building

Table 1.4: Wall density and near-line ratio of a secondary school building

Figure 17. Wall density and near-line ratio of building wall on land use
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Table 2.1: Wall density and near-line ratio of a commercial building ((BD:45%, FAR:3)

Table 2.2: Wall Density and Near-line Ratio of Commercial building ((BD:55%, FAR:4)

Conclusion
The paper describes a method to study the relationship between urban codings and street
spatial configuration. Based on this method, we can create a database covering all types of
building forms. The researchers selected a plot as research object to explore the building forms
under the influence of land use, land use indicators, design concepts and latest urban regulations,
then used wall density and near-line ratio to reflect people’s perception of the building wall. We
can draw a conclusion that the value range of street wall evaluation parameters was affected by
urban regulations, land use, land use indicators, street width and so on, and these also became the
limitations of urban design. Appropriate value of street wall evaluation parameters depends on
consideration of the overall factors and more studies on building forms under the contorl of
different plot size, urban regulations of different years and various building densities and floor
area ratios.
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A NEW COMPARATIVE ANALYSIS OF LOCAL
URBAN MORPHOLOGY BASED ON LOCAL
CLIMATE ZONES: A STUDY USING MOBILE
SURVEYS IN CHENGDU TESTBED
Abstract: The local climate zones (LCZ) classification introduced by Stewart and Oke is to
standardize climatic observations. It aims at linking different land cover types to
corresponding thermal properties directly from the perspective of urban geography. Yet the
classification needs further development when it is applied to local studies, especially to
analysis of the urban morphology. The World Urban Database and Access Portal Tools
(WUDAPT) is intended to produce a global shared database capturing information on urban
form and function for climate applications. Chengdu was chosen as a testbed for WUDAPT
level 1 and level 2 development. This study’s purpose is to improve the local development and
validate the applicability of the LCZ classification in Chengdu in hot summer and cold winter
areas in China based on the urban morphological methods in architecture and urban design.
A local urban morphological analysis template was developed, including qualitative
characteristics and quantitative indicators. Field investigations on urban morphology and
mobile surveys on air temperature have taken place 3 times since the summer of 2017 to
gather the data about air temperature with surveyors going by vehicles and on foot. The result
was in general accord with the LCZ theory. Moreover, it presented some interesting
differences under the impact of local urban morphology.
Keywords: local urban morphological analysis template, local climate zones (LCZ), World
Urban Database and Access Portal Tools (WUDAPT), mobile surveys.

1. Introduction
Urban morphology has always been an important research topic in many disciplines such as
urban geography, architecture, urban planning, and urban history. Urban morphology affects
urban climate. Under the background of urban climate change, more and more urban
climatologists begin to pay attention to the relationship between urban morphology and urban
climate. The local climate zones (LCZ) classification was introduced by Stewart and Oke to
standardize climatic observations and its aim is linking different land cover types to
corresponding thermal properties directly from the perspective of urban geography (Stewart,
2012). Local climate zones are defined as regions with uniform surface cover, structure, material,
and human activity that spans from hundreds of meters to several kilometers in horizontal scale,
and a characteristic screen-height temperature regime over dry surfaces, during calm and clear
nights. The local climate zone classification system has 17 basic types, including 10 built
landscape types and 7 natural cover types. The classification framework has been applied to
many cities in the world, such as Nagano (Japan), Vancouver (Canada) and Uppsala (Sweden)
(Stewart, 2013), Nancy (France) (Leconte, 2014), Dublin (Ireland) (Alexander, 2014), Nagpur
(India) (Kotharkar, 2018). However, few scholars have made the specific case verification in hot
summer and cold winter areas in China. Besides, the classification needs further development
when it is applied into local studies especially to analysis in the urban morphology.
The World Urban Database and Access Portal Tools (WUDAPT) aims to produce a global
shared database capturing information on urban form and function for climate applications (Mills,
2015; Bechtel, 2015). Chengdu was chosen as a testbed for WUDAPT level 1 and level 2
© Fangli Chen, Yuan Huang, 2019
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development to make a sample survey of urban landscapes based on the LCZ map to provide
more detailed information about urban form and function. During the rapid urbanization of the
past, new open built-up regions with high-rise buildings and high-intensity business have been
formed on the periphery of the traditional compact city centre with multi-storey buildings and
medium-high density in Chengdu.
This study aims to improve the local development and validate the applicability of the LCZ
classification in Chengdu (hot summer and cold winter area in China) based on the urban
morphological methods in architecture and urban design.
2. Methodology
2.1. Study Areas
Chengdu is located in the middle of Sichuan Province, and the transition zone between the
Northwest Plateau of Sichuan Province and the Sichuan basin, which is between 102°54' –
104°53' E and 30°05 ' – 31°26' N. According to Cobain’s climate classification, it belongs to the
subtropical monsoon humid climate with abundant heat, rich rainfall and four seasons. The
annual average temperature is 16.7°C. According to the “thermal design code for civil building”
(GB 50176-2016) of China, Chengdu is located in hot-summer and cold-winter climate zone. The
climate is characterized by sultry heat in summer, humid cold in winter and less sunshine.
Summer usually lasts from June to August with the monthly mean temperature of 23.8-25.4°C.
Winter usually lasts from December to February with the monthly mean temperature of 5.67.9°C. The traditional central urban area and the southern new urban area were selected to map
the local climate zones
2.2. LCZ map building method
For LCZ classification, Stewart and Oke put forward three steps: collecting site metadata,
defining heat source area and selecting suitable LCZ area.
Data sources include Baidu map, street view and field research. ArcGIS was used to change
the raster data of Baidu map to the DWG file of Autodesk AutoCAD. The height of building was
determined with the street view and field surveys. Thus, the basic database of urban morphology
was established in ArcGIS. Three indexes including building density, building average height and
green coverage rate were selected to classify the local climatic zones preliminarily. Taking into
account the need for follow-up mobile observations of thermal environment in typical samples, in
order to minimize the impact of intensive traffic flow, road traffic analysis, was first performed
on the survey area. The area was first divided with the main and minor roads. And then, using the
block as the boundary, the average building height, building density of the block in ArcGIS, and
the green coverage rate were manually calculated.
The second step was to understand the impact of the urban form on the local climate.
According to WUDAPT protocol, we used free data and software to complete this step. Under the
WUDAPT workflow, urban block data was used to create “training areas”.
Finally, we compared the neighbourhood indicators with the LCZ reference indicators
proposed by Stewart to preliminarily determine the types of local climate zones in each block,
and construct a LCZ map of the study area. The mixed area and the open space to be built were
retained.
2.3. Local urban morphological analysis template
Typical blocks were selected to conduct a sample survey to further analyze their
morphological characteristics and thermal environment. The typical blocks selected have
homogeneous form, the diameter of not less than 400 meters, or not less than 200 meters in
special situation, less influence of traffic heat discharge, and convenience to make the mobile
observations.
According to the local climate zone theory, each LCZ is associated with 10 indicators, but in fact,
some indicators are difficult to obtain, such as the local-scale surface admittance, surface albedo, and
anthropogenic heat output. At the same time, it is difficult to describe the actual morphological
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characteristics of the local climate zone completely by only calculating its morphological index while
identifying the difference of the thermal environment of the local climate zone. We need to further
develop the morphological analysis framework when we apply the local climate zone to the analysis
of the local urban morphology. The framework of morphological analysis should include two parts:
qualitative characteristics and quantitative indicators.
The qualitative characteristics include seven aspects: the city location, the surrounding area
form, the building stereoscopic form, the block layout, the surface cover, the land use function
and the anthropogenic heat fluxes (Table 1).
Table 1
Qualitative characteristics of morphological samples
Qualitative feature
City location
Surrounding area form
Block stereoscopic form
Block layout
Surface cover
Land use function
Anthropogenic heat fluxes

Content
Including the old city and the new city, the city centre and the periphery of the
city. In Chengdu, urban centre means the densely-built areas inside the Third Ring
Road, and the periphery of the city refers to urban areas outside the Third Ring
Road separated by large-scale ecological green space.
Types of built form and natural cover around LCZ samples.
Changes in the height of the building and the openness of the street.
Including singular blocks, linear blocks, courtyard blocks and mixed blocks.
Surface cover and vegetation condition.
The main land use function of the district.
Air-conditioning use, traffic flow, heat removal from shops along the street, etc.

Quantitative calculation indicators include sky view factor (SVF), canyon aspect ratio
(H/W), building surface fraction (BSF), impervious surface fraction (ISF), Pervious surface
fraction (PFS), Mean building height (H) and Terrain roughness class (TRC). The calculation
method of each indicator is shown in the table below (Zheng, 2017).
Table 2
Definition and calculation methods of urban morphology indicators
Indicator

SVF

H/W

BSF

ISF
PSF

H
TRC

Definition
Average SVF for non-building areas within
the sample. The SVF is the SVF value
(with an accuracy of 1m*1m) at a certain
point in the non-building area of the
sample, and n is the number of SVF points
within the sample.
The average aspect ratio of samples. It is
the ratio of the average building height to
the average street width in the sample. SW
is the average street width.
The proportion of land occupied by
buildings in the sample. n is the number of
buildings in the sample, Si is the building
footprint, and S_site is the total footprint of
the sample.
The impervious surface ratio in the sample.
Permeable surface ratio in the sample.
S_per is the pervious area in the sample.
The area-weighted building average height
of the sample. n is the number of buildings
in the sample, H_i is the height of the
building, and Si is the building footprint.
Davenport terrain roughness class

Data Sources

Computational
methods
∑𝑛
𝑖=1 𝑆𝑉𝐹𝑖

GIS data

SVF=

GIS data

H/W=

GIS data

BSF=

Google earth

ISF=1-BSF-PSF

𝑛

𝐻

𝑆𝑊

∑𝑛
𝑖=1 𝑆𝑖
𝑆−𝑠𝑖𝑡𝑒

∑ 𝑆−𝑝𝑒𝑟

Google earth

PSF=

GIS data

H=

𝑆−𝑠𝑖𝑡𝑒

∑𝑛
𝑖=1 𝑆𝑖 𝐻𝑖
∑𝑛
𝑖=1 𝑆𝑖

Calculation
Tools

SkyHelios

ArcGIS

ArcGIS

Artificial
Artificial

ArcGIS

According to the Davenport classification
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2.4. Mobile survey
Fixed observations and mobile surveys are the two main methods of urban climate ground
observations. Fixed observations can obtain stable and reliable observation data, but only one
meteorological datum from one observation site can be obtained each time. Under the condition
of limited observation sites, it is difficult to obtain meteorological data in a large spatial range of
the city at the same time. The mobile observation compensates effectively for this shortcoming.
With the combination of current high-sensitivity temperature and humidity sensors that can
continuously collect meteorological data and GPS trajectories, it is possible to obtain high spatial
resolution along the design path with the help of mobile tools using limited instrumentation
equipment. Weather data have important advantages for studying the local climate differences of
different local-scale urban morphotypes on a large scale. The mobile survey method has been
widely used in urban climate studies in Singapore (Priyadarsini, 2008), Malaysia (Qaid, 2016),
Hungary (Unger, 2001), and Japan (Yokoyama, 2017). Therefore, the mobile survey method was
chosen to get the air temperature conditions at screen height (1.5 m) of typical blocks of different
LCZ types.
The instruments used in the mobile observation experiment mainly include 3 automatic
temperature and humidity recorders and a GPS device. The parameters of instruments used for
mobile observation are shown in Table 3. The automatic temperature and humidity recorder was
placed in the shutter box to block the radiation and facilitate ventilation. Two temperature and
humidity recorders were used to record the temperature and humidity parameters of the mobile
observation route. One was fixed on the roof of the car to collect observation data route (Fig. 1),
and the other was used to collect temperature data while travelling on foot in the inconvenient for
car area. Another temperature and humidity recorder was used for fixed observation. The
temperature and humidity recorder and GPS recording time interval were set to 5s for making
correspondence of climate data and trajectory later. All temperature and humidity instruments
were located 1.5 meters above the ground.
Table 3
Equipment for the mobile survey
Instrument

Manufacturer/
Basic function/Accuracy
Model
Temperature and humidity automatic recorder
Basic function: recording climate data such as air temperature and
Shenzhen Huatu
humidity on the mobile observation route.
S100-TH++
Accuracy: Temperature measurement range is -20 ~ 70°C, accuracy ±
0.2°C; Humidity measurement range is 0 ~ 100% RH, accuracy is ± 2%.
GPS
Basic functions: recording latitude and longitude, altitude reading and
vehicle speed information of each track point according to the movement
Garmin
observation route.
eTrex201x
Accuracy: Positioning accuracy (SBAS) is 1-3 meters, time accuracy is
1s.

An effective mobile observation route was designed to cover most typical neighbourhoods.
The route should be simple and conducive to traffic. Mobile observations had been conducted
three times. The specific mobile observation time and weather conditions are shown in the
following table (Table 4). The wind direction and wind speed date were received from Chengdu
Weather Network data on the day of observation. The wind speed is the average wind speed
during the observation period, and the wind direction is the prevailing wind direction during the
observation period. The cloud amount is estimated according to the actual situation during the
observation period. Each mobile observation required about 2.5 to 3 hours, with weather
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conditions of clear, partly cloudy sky and low wind speed. These meteorological conditions were
similar during the previous day.

Figure 1. Instrument device for vehicle-mounted mobile survey
Table 4
Mobile survey time and weather
date
06/09/2017
03/02/2018
06/03/2018

route
Route1
Route2
Route 2

time
19:26-21:46
19:30-22:42
19:32-22:35

Cloud amount
3
4
4

wind direction
N
NE
NE

Wind speed
0.6m/s
0.6m/s
1m/s

The fixed observation site was located at the top of the school’s teaching building, with no
shelter around it, so it could well reflect the background meteorological changes. Considering the
evolution of air temperature occurring in the mesoscale during the mobile observation process,
simultaneity correction of the mobile observation data was performed based on the observation
data from the fixed reference site.
2.5. UHI Calculation
The intensity of the urban heat island (UHI) in the local climate zone means the temperature
difference between different LCZ types (𝑇𝐿𝐶𝑍 𝑋−𝑌 ). Stewart recommended the low vegetation
(LCZ D) as a reference to calculate the UHI of different LCZs. In the actual observation of this
study, the sparse tree type (LCZ B) with similar vegetation types on the mobile observation route
was selected as the reference, with the surface coverage of mainly lawn and low-density forests.
The UHI of each LCZ, written as 𝑈𝐻𝐼𝐿𝐶𝑍 𝑋 , is defined as
𝑈𝐻𝐼𝐿𝐶𝑍 𝑋 = 𝑇𝐿𝐶𝑍 𝑋 − 𝑇𝐿𝐶𝑍 𝐵

𝑇𝐿𝐶𝑍 𝑋 represents the average temperature of the LCZ X, and 𝑇𝐿𝐶𝑍 𝐵 represents the average
temperature of the LCZB.
3. Results analysis
3.1. The LCZ map
The result shows that LCZ2 and LCZ4 are the predominant classifications in this area,
followed by LCZ5 and LCZ1, which are also significant. The number of LCZ3 is relatively small
and there is only one LCZ6 (Fig. 2). This is related to the high cost of land development in the
central urban area. The area also contains two city parks which are LCZBs. It can be seen from
the map that there are more mixed forms in the old urban blocks within the three ring roads. The
main manifestations have two forms: one is the combination of multi-storey buildings and highrise buildings; the second is the mixture of large green spaces, squares, multi-storey buildings and
high-rise buildings. The southern new urban area is relatively more homogeneous, but there
exists some undeveloped construction land.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

762

URBAN MORPHOLOGICAL METHODS AND TECHNIQUES

In the mobile observations of different seasons, 25 morphological samples were selected,
including 24 built landscape types and 1 natural coverage type. The built types consist of 3 LCZ1,
6 LCZ2, 3 LCZ3, 8 LCZ4 and 4 LCZ5.

Route 1(Sept.)

Route 2 (Feb. and Mar.)

Figure 2. LCZ map and the mobile survey route

3.2. Morphological characteristics of typical blocks
Figures 3-8 show airborne views, street views and indicators in the range of different LCZs.
LCZ1 is the lowest and that of the LCZ4 is the highest; the street height width ratio of the
LCZ1 is the highest and that of the LCZ5 is the lowest; the building density of the compact type
is obviously higher than that of the open building, and its permeable rate is far lower than that of
the open high-rise building.
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3.3. Mobile surveys outcome
Figure 9 shows the temperature distribution of mobile survey routes of the three times. The
average temperature of typical samples is presented in Figures 10-12. All the temperature data
were indicated for one and the same moment. The relative UHI intensity of different LCZ types
in different months is shown in Figure 13.

LCZ1-1

LCZ1--2

LCZ1-3

(a)

(b)

(c)

Figure 3. (a) Airborne view of LCZ1, (b) Street view in LCZ1, (c) Indicators range for LCZ1

The results show that the thermal difference exists between samples of the same LCZ and
different LCZ types. For LCZ1, the temperature on the periphery of the city is significantly lower
than the temperature at the centre of the city. For LCZ3, the temperature at LCZ3-3 is always
lower than LCZ3-1 and LCZ3-2. LCZ4, LCZ4-1 and LCZ4-8 often have higher temperature
anomalies, while LCZ4-6 and LCZ4-7 often appear as “cold spots”. According to the UHI
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results, it is higher in March. In general, LCZ1, LCZ2, and LCZ3 located in the centre of the city
have higher UHI. The UHI of LCZ4 located at the periphery of the city is the lowest, followed by
that of LCZ1 located at the periphery of the city and LCZ5 near the centre of the city. Among
them, the difference in the UHI of LCZ1s in different locations is significant, and the UHI of
LCZ1 located in the centre of the city is considerably higher than of that located at the periphery
of the city.
LCZ2-1

LCZ2-2

LCZ2-3

LCZ2-4

LCZ2-5

LCZ2-6

(a)

(b)

(c)

Figure 4. (a)Airborne view of LCZ2.(b) Stre et view in LCZ2.(c) Indicators range for LCZ 2
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LCZ3-1

LCZ3-2

LCZ3-3

(a)

LCZ3-1

LCZ3-1

LCZ3-2

LCZ3-3

(b)

(c)

Figure 5. (a)Airborne view of LCZ3.(b) Street view in LCZ3.(c) Indicators range for LCZ 3
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LCZ4-1

LCZ4-2

LCZ4-3

LCZ4-4

LCZ4-5

LCZ4-6

LCZ4-7

LCZ4-8

(a)

(b)

(c)

Figure 6. (a)Airborne view of LCZ4.(b) Street view in LCZ4.(c) Indicators range for LCZ 4
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LCZ5-1

LCZ5-2

LCZ5-3

LCZ5-4

(a)

(b)

(c)
Figure 7. (a)Airborne view of LCZ5.(b) Street view in LCZ5.(c) Indicators range for LCZ 5

Figure 8. Airborne view and street view in LCZB

Quantitative indicators of the selected blocks are basically consistent with the reference
indicators provided by Stewart and Oke, but there are also some differences. For example, LCZ1
has lower aspect ratio, LCZ4 has higher permeability and lower impermeability. For the single
indicator, the SVF of the
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20:40 of Sept. 06

21:00 of Feb. 03

21:00 of Mar. 06

Figure 9. Temperature distribution of mobile survey routes
29,00
28,50
28,00
27,50
27,00
26,50
26,00

Average temperature（℃）
Figure 10. Average temperature of typical samples at 20:40 of Sept. 06
10,50
10,00
9,50
9,00
8,50

LCZ1-1
LCZ1-2
LCZ1-3
LCZ2-1
LCZ2-2
LCZ2-3
LCZ2-4
LCZ2-5
LCZ2-6
LCZ3-1
LCZ3-2
LCZ3-3
LCZ4-1
LCZ4-2
LCZ4-3
LCZ4-4
LCZ4-5
LCZ4-6
LCZ4-7
LCZ4-8
LCZ5-1
LCZ5-2
LCZ5-3
LCZ5-4
LCZB-1

8,00

Average temperature（℃）

Figure 11. Average temperature of typical samples at 21:00 of Feb. 03
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19,50
19,00
18,50
18,00
17,50
17,00
16,50
16,00
LCZ1-1
LCZ1-2
LCZ1-3
LCZ2-1
LCZ2-2
LCZ2-3
LCZ2-4
LCZ2-5
LCZ2-6
LCZ3-1
LCZ3-2
LCZ3-3
LCZ4-1
LCZ4-2
LCZ4-3
LCZ4-4
LCZ4-5
LCZ4-6
LCZ4-7
LCZ4-8
LCZ5-1
LCZ5-2
LCZ5-3
LCZ5-4
LCZB-1

15,50

Average temperature（℃）
Figure12. Average temperature of typical samples at 21:00 of Mar. 06

Figure 13. UHI of different LCZs at night of different months

4. Disscusion and Conclusion
The results analysis shows that, in addition to the morphological indicators, the qualitative
characteristics of the morphological features, including urban location, surrounding area morphology,
land use function, and anthropogenic heat fluxes, have important influence on the thermal
environment. Urban areas at the periphery of the city beyond the Third Ring Road with large-scale
ecological green spaces have better ventilation and heat dissipation conditions, compared with the
densely-built areas in the city centre within the Third Ring Road, which is conducive to reducing the
heat island effect. The form of the surrounding area affects the thermal environment at a relatively
small scale, showing that when the surrounding area is compact, it is beneficial to the heating, and it
has obvious cooling effect when the surrounding area is open or is situated near large parks and rivers.
The impact of land use function is more complex. Under the combined effects of urban form,
greening level, and anthropogenic heat fluxes, it is used as land for warming or cooling. The
anthropogenic heat fluxes happen due to the effect of increasing the temperature of traffic heat and
crowds. It has a strong warming effect close to the main traffic roads in the city, and the air
temperature is usually higher in areas where commercial activities abound.
This study aims to improve the local development and validate the applicability of the LCZ
classification using mobile surveys based on the urban morphological methods in architecture and
urban design. The result was in general accord with the LCZ theory. Moreover, it presented some
interesting differences under the impact of local urban morphology. The template of local
morphological analysis based on the meteorological metadata development showed important
value to make more effective analysis.
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ACCESSIBILITY AND CONNECTIVITY
AS THE KEY FACTORS OF THE MACRO-SPACE
IN BUILT ENVIRONMENT
Abstract: This article continues a series of publications on Cognitive Urbanism. The research
is aimed at studying and classification of the built environment as an object of design. We
must go beyond space-making to the making of places. The cognitive approach naturally leads
us to the idea of the cultural landscape and the study of the traditions and rituals of everyday
life. The essence of the study is related to the so-called “environmental behaviour” that is all
types of social activity and interactions with the built environment. We suggest that the spatial
structure of macro-space can be analyzed through the two key factors: the accessibility and
connectivity of place. Accessibility can be measured by the time one needs to reach the Macrospace and the Connectivity - by the number of people that could be part of social life in the
core area. Thus, Accessibility is an indicator of linear dimensions, physical boundaries and
direction of links, and Connectivity is a derivative of the number of people, the density and the
layout of settlement. The Types of macro-spaces that are compared are the Enclave, the
Region, and the District. The article provides a conceptual framework for the
recommendations on urban planning and design based on Accessibility as an indicator of
linear dimensions, physical boundaries, and direction of links, and Connectivity as a
derivative of the number of people, the density and the layout of settlement.
Keywords: cognitive urbanism, built environment, morphogenesis, macro-space, accessibility
and connectivity.

Introduction
The quest for the comfortable public space in Russian cities has awakened the theories of
mental maps and environmental behavior (Lynch, 1960). People recognize the city according to
their “mental map” (Bechtel, 2003). The mental maps are individual, but spatial ideas about the
urban environment are universal and depend mostly on education and experience of people. Like
in the modern geographic information systems (GIS), mental map are “linking” the meaning and
value of the site to a point on the map. However, unlike in GIS, the senses and content of places
vary according to the physical conditions, social context, and inclusion in a particular culture.
The environmental behaviour in big cities modified very much according to the international
cultural patterns and norms. Kevin Lynch showed the fabric of the pedestrian city based on
mental mapping techniques.
That was an essential input into the Topology of the Built
Environment. Russian architect Vyacheslav Glazichev has translated the books of K. Linch and
wrote together with A. Gutnov two books about the language of architecture and the world of
architecture. This article explores the topology of urban macro-space with concern for the
accessibility and connectivity of places in the city.
Let us define the Environmental Behaviour as a socio-spatial activity of a person or a group
of people (Altman, 1980). This complex of actions includes a choice of motion and location, a
selection of private screening and observation, the mode of social communication, and the use of
the possibilities of the urban landscape. The models of environmental behaviour could help the
urban design professionals and landscape architects to enhance the spatial structure of cities
(Krasheninnikov, 2016).The generalized “metal map” could explain much to the town planners,
© Krasheninnikov A., 2019
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but the reliability of such a theoretical model is always questioned (Tolley, 2015). We must admit
that in every model, some simplifications are inevitable. We had to identify the main features and
temporarily disregard the second-rate factors such as local habits and the way of life, different
interests of persons and groups, difference in attitudes depending on age, education, and
background. These factors would be considered later on and can be added to the basic models.
More important for an urban planner is the basic topology of settlements, the patterns that survive
the test of time and cultural change.
The patterns of a sustainable urban structure are often found in areas with a traditional
population, where several generations lived in the same place. Today, such settlements have
become rare in number, but they are valued more and more as the places of resort and escape
from globalization. The small towns that survived the industrial boom and then the postindustrial
drainage nowadays possess a resource of living space of tremendous environmental potential.
Unfortunately, the heritage quality of the small town is fragile and easy to lose with bad
governance and empowered population. Formal renovation of the public space through
pavements and greenery does not bring the wanted livability for streets and squares.
A methodology of macro-space
We can note the opposition between the two different approaches in studies of the built
environment to understand, diagnose and provide therapy for the built environment: the city as
“a cognitive phenomena”, and the city as “a set of patterns that architects use” (Alexander and
Center for Environmental Structure, 2002). The understanding of urban space cannot ignore
Foucault’s pioneering but confusing article “Of other space” (Foucault , 1964). The article
describes three spatial systems: one with a single center, a system which he calls “emplacement”;
a second is a binary system of flows and dialectics; the third is a network system of shifting
relationships often between mobile actors and residents.
David Shane elaborated this theory adding the notions of enclaves and armature. Space
syntax has also produced several important contributions to urban morphology, and is best
represented by the work of Bill Hillier and Julienne Hanson from the Bartlett School of Planning
at University College London (e.g. Hillier and Hanson, 1984; Hillier, 1996). The Moscow
architect M. Savchenko wrote a book “Architecture as a Science” where he explained the corelation between such elements of architectural space as tópos and locus. The “topos1” combines
the system of loci bringing the sense of place. Macro-space as a topos of urban life is a “place”
for various loci and flows of life. The “archetype” of a place includes the expected social
activities of a person or a social group. The mental map of a city is built of archetypes in the
context of relationships, functions, symbolic meaning, time, experience, and other parameters of
a particular place. In referring to “locus” we would allude to any space having center and
boundaries, while by referring to “flows” we allude to a place of transit. The macro-space,
nevertheless, can combine elements of locus and flow and that brings a certain contradiction and
tense in its spacious structure.
The two variables of environmental behaviour at the macro-level of the built
environment
“The site is defined by relations of proximity between points or elements,” said M. Foucault
(Foucault), and we should add that the site is also characterized by the cohesion of people. An
anthropological approach to the urban planning leads us to the idea of cognitive codes through
which the brain “talks” with us about space (Cave, 1998). The British scientist B. Hillier found
that “spatial layout in itself generates a field of a probabilistic encounter, with structural
properties that vary with the syntax of the layout” (Hillier, 2007). The further study of this
phenomenon, made in Moscow Institute of Architecture (State Academy) (Russia) suggests the
1

τόπος • (tópos) m - a place, location, locality.
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classification of places by the two key factors: “ACCESSIBILITY” as a generalized
characteristic of the spatial structure; and “CONNECTIVITY” as a generalized characteristic of
social importance. According to the previous studies, we can summarise the following intervals
of time and cohesion for the environmental complexes: walking time of 1-5, 5-10, 10-20 minutes;
connectivity of 100-200, 300-500, 600-1000 people (Krasheninnikov, 2015, 421).
ACCESSIBILITY means the ability to reach the point. Accessibility can be measured in total
time of moving “from door to door”. The accessibility of the place is limited by the physical
obstacles of space structure and personal perception of time. Some authors indicate that the time
of walking affects cognitive skills and such aspects of environmental behaviour as, selectivity,
meaningfulness, purposefulness, categorization, reflexivity, etc. (Golovin, 1998). The time spent
on the way depends not only on the length and speed, but also on the inter-location of places,
walls, and fences, on the configuration of the route and a direction of way. That is why the access
time indirectly characterizes the structure of architectural space.
CONNECTIVITY means the cohesion of the possible participants in the local events. The
concept of connectivity is widely used in economic geography to study and explain the
phenomena of agglomerations. The intensity of pendulum migration and connectivity reveal the
location of the central core, the first and secondary belts of the interconnected area. Similarly,
you can observe the presence of the core and periphery in the small towns, separated
neighbourhoods or historical settlements. In bigger cities the structure is more complex and not
so evident: we should account not only residents but also all the day population, transit
passengers, as well as the size of the city. As a result, an urban structure of a big city has several
types of macro-spaces: the recognized counties; the closed and fenced enclaves; the
interconnected and transit regions.
The Axiom of cognitive urbanism is that site accepts the sense of place and gains contextual
properties through involvement in social practice. Foucault wrote that “We live inside a set of
relations that delineates sites” (Foucault) and the social relations are the first to be mentioned
when we talk about the public space of a city.
The connectivity and accessibility of the place are the key spatial factors that provide the
involvement in local social practice. The interaction of these two variables set a field of possible
types of “macro-spaces” in settlement. With the help of such a matrix, one can identify and study
the present and the future patterns for the built environment.
The grounds for the three basic models of macro-space
Macro-space is a portion of the urban territory that embraces several places under conditions
of pedestrian proximity, circulation, and identification. As a result of theoretical modeling, we
came to three basic types of macro-space: the enclave, the region, and the district.
The Enclave is a location with rigid borders (walls, fences) and small dimensions of length
and width that correlate with the distance of one-step access to any point inside the boundaries.
An enclave is formed around the common yard of residential complexes, along a central plane in
a small park.
The Region is a public space with a defined center and conditional boundaries regarded as
limits of easy pedestrian accessibility. Examples of such a region are the areas around
transport/transfer nodes, metro stations, university hubs and bus stadiums. The pedestrian routes
form the linear stars-shape and ribbon spatial structures of the core public spaces.
The District is a recognized part of the city, limited by affordable pedestrian proximity. The
district is usually named according to the heritage objects or events. External borders sometimes
are not vividly expressed, and the core is a single place, but also the framework of public spaces
bordering the iconic objects, such as temples, markets, grows, riverbanks, etc.
The combination of the three mentioned macro-spaces (enclaves, regions, and districts)
gives us derivative models that explain the morphogenesis of elementary residential planning
units (Kukina, 2018).
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They are associated with the well recognized morphotypes: the islands of city blocks or
microdistricts-quarters, the center oriented microdistricts-neighbourhoods or transit-oriented
development model, downtown center as a small-size-city-core, linear pedestrian strips along the
avenue, the medium-sized city as combination of districts, and metropolis as a network of cities.
Basic patterns of macro-spaces can be elaborated in terms of zoning, dimensions, borders, and
structure. The task for urban planners is to identify the location of “active core” and “armature”
(Shane, 2005) of macro-spaces and to build a “frame” and “tissue” of urban fabric (Gutnov,
1992)
A separate topic of study may be the historical anthroposophy of the city, examining the
benchmarks on the scales of time and connectivity. In this regard, it would be relevant and
interesting to compare the limits of the population for the various urban forms, public spaces, and
settlements. For example, the natural size of the clan and the areal of tribe, the number of
citizens in the resilient town. That studies can explain the hidden strive and limits of cohesion in
the man-made environment. The connectivity determines our attitude to the events, and,
naturally, largely determines the possibility of personal involvement in social practice. The social
practice brings the sense to the place and the structure of a place regulates social practice that
provides the sense of identification for the site of urban landscape (Solso, 2001).
The method of connectivity assessment
R. Kavenski’s drawing based on the publication “Frequency of walking distance from home
to public transport for walking trips less than 2 km”. Vertical axis - Number of walk trips,
Horisontal axis – Walk distance, metres (Daniels, 2011).

Figure1. The expected quantity of participants in local social practice

The number of people at a distance of affordable access sets the conditions for social
interactions, which “warms up” the social rector of public spaces. In his book “Connectography”
Parag Khanna argues that connectivity, or cohesion, is the key indicator of social success
(Khanna, 2017). We can also make a preliminary assumption of social cohesion by dividing the
urban area into macro-spaces. Based on the statistics of movement and displacements in the city,
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starting from M. Davidovich, A. Jakshin, T. Govorenkova (Jakshin, 1979), and taking into
account observations made in different places, we could take the following rule of a thumb about
the role of distance and time in people’s personal participation into the events. About 50 % of all
the people happen to be around in 20 min distance are expected to take part in street life. About
30% of those in the range of 30 to 50 minutes should be considered as candidates. And 20% of all
participants give the population of the whole other city.
If we assume that the cohesion is a quantity of people simultaneously participating in social
practice we would assume that the number of people in the core area of macro-space would be
50-60% from the same macro-space, 30-40 % from the neighbouring macro-spaces (30-50minute walk) and 10-20% from the other places at a distance of 1-1.5 hours.
The proposed method of macro-space connectivity is especially beneficial at the first steps of
spatial planning and master plan design. We should be aware of the limitations of such
prognoses. The landscape and geography of the territory, the density of housing and the road
network, the effectiveness of bicycle traffic and public transport are all the altering factors for the
accurate assumption.
The urban environment can be imagined as a canvas with coloured spots overlapping each
other, spots of different sizes, shapes, and saturation. This spots correspond to the location of
people and symbolize places. The places of different shapes and sizes correspond with informal
(spontaneous) social groups. In the process of programming and modelling of the built
environment, places can be easily represented by the coloured pieces of different sizes and
shapes, corresponding to micro-, mezzo- or macro-spaces with allocated scenario of
environmental behaviour and formal use.
This collage of places helps to develop the idea of comfortable public space. The
implementation of such a model requires the architectural design and technical skills. Otherwise,
the new urban environment will reproduce simplified functional templates.
Conclusion
The subject of this article was a systematization of macro-spaces of the built environment by
the two key factors: accessibility and connectivity of places. The proposed models underlie the
possible planning units of the city fabric. With the accumulation of empirical data, urban design
increasingly goes to the structural and functional analysis of cities and begins to focus on the
problems of the public space as an organization of urban life and environmental behaviour with
the respect to the local character of the place.
The experimental design showed that the developed patterns of environmental complexes are
useful both for structural and functional analysis and for making a project of urban plans.
Cognitive interpretation of socio-cultural and the spatial context of human settlements is
aimed at the correction of urban design solutions, land-use planning, and the planning structure of
settlements according to customs, traditions, and norms of environmental behaviour.
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THE IMPLOSIVE APPROACH IN RESEARCH
AND URBAN ENVIRONMENT DESIGN
Abstract. The article is dedicated to revealing the features of the implosive approach to
solution of urban problems of different scale and implementation of implosive techniques in
the traditional algorithm of architectural design, through which it can acquire additional
stages.
Keywords: implosive design method, research of urban territories, contextual design.

Introduction
Current problems of urban morphology are linked with questions of adaptability of the
projected spatial structures in the dynamically changing field of urban cloth. The city exists in a
variety of constantly updated ideas and views that are growing in a chaotic order and, on the basis
of the information received, puts forward new demands in architecture. Architecture has to adapt
to the environmental changes, otherwise it quickly loses its sustainability. Today it is reasonable
to turn to the contextual direction in design, focused on a high degree of “embedding” of the
architecture in the environment. Among different contextual methods there can be distinguished
an implosive approach that extends opportunities of working with the context by implementing
original project models.
In the general scientific view the phenomenon of implosion is formulated as an explosion
directed inwards. The proposed implosive approach develops an architectural version of this
phenomenon. Implosion is represented in the form of an open system of interconnection between
external and internal project contexts that shift the design boundary into the pre-project analysis
of the initial situation. As a result, architect gets the opportunity to reify the territory processes
and work with them as an abstract form.
Methodology
Traditional pre-project analysis (Barkhin, 1982) in implosive design is divided into the step
of pre-project analysis and the step of project development. During the pre-project analysis stage
in the external project context, the initial situation is synthesized as a “virtual simulacrum” of
contextual interrelations with environment (a schemeform of the context) (Rasuleva, 2016) that
are conditionally built in horizontal and vertical planes.
The vertical plane is linked with history, genius loci, vernaculars and morphological features
of the natural and human-made landscape that have developed on the territory for a long time.
The horizontal plane reflects the actual urban processes of local and global levels: the current
processes of vital activity of people characteristic of it. The internal project context is associated
with the work of an architect’s individual creative laboratory, forming a new type of territory
emotional experience and the opportunity of its resource potential, formalized through the prism
of personal appropriation. In the implosive approach the result of external and internal contexts
interaction becomes the creation of the initial situation model.
A pre-project analysis result is the creation of the contextual target specification (CTS) (Rasuleva, 2017)
that is formed as a scenography of processes, activities and potentials of the examined territory, working
as a project strategy open for the context changes.
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During the project development stage in the implosive method there can be discerned
improved conditions of the CTS adaptability to the context reality. The CTS gets special
supplements that let the resulting architectural form be open for changes, keeping its invariant.
For this the CTS passes through three stages of sustained update in selected layers of context:
historical, infrastructural and anthropogenic.
This article is dedicated to the description of the CTS upgrading layers on the basis of
formed implosive design models.
Measurement and analysis
The upgrade phase in the historical layer provides the future project decision communication
with the cultural and historical potential of the territory by means of revealing its artifacts. The
project gets the opportunity to introduce historical monuments into a new construction
harmoniously, making them the main structure-forming elements of the transformational activity.
In this regard based on the world design experience in the implosive laboratory, a conceptual
model of cultural-historical urban environment activation (Rasuleva, Mukhamadullina, 2015)
was developed. This model is the same for monuments, both included and not included in the
unified state register of cultural heritage objects and its aim is to preserve the orientation of each
architectural plan for reconstructing and consolidating the vertical links with the examined
territory without entering into conflict with the opinion of experts. The developed model consists
of three stages. The first stage is the identification and analysis of historical monuments. In this
case, historical monuments are understood not only as individual monuments of architecture, but
also as the historical natural and technical system as a whole, which includes historical events,
memorial sites, cultural landscapes.Since each object or event in the implosive model is always a
contextual thought – in its interrelations with the environment, each of the artifacts is analyzed
not only for its physical conservation to a certain degree (from 0 to 100%), but for the evaluation
in the context of historically established and relevant links.
Within the framework of the proposed model the estimate of artifacts contextuality is made
according to five developed conditions which in some cases do not separate the object/event and
its environment, while in other cases they consider the following characteristics separately:
“memory of the place” (historical event preservation in the memory of citizens)
historical function (safety and importance of the historical function of the object)
type of the environment
functional saturation of the object and its territory
“behavioural motives” (integration of the object into actual social interrelations).
At the second stage of the model’s work, depending on the preservation degree, the
necessary design methods from the world’s experience with cultural and historical potential are
selected (Fig.1).
(0-25%) Method of taking works with monuments as historical artifacts and is used for
creation of “museum” urban spaces in territories, not possesing cultural and historical
memory
(15-45%) Method of energy works with a mythologized environment and reifies the traces
of non-material culture that the territory stores
(35-65%) Method of revitalization works with undestroyed or partially undestroyed
historical monuments in order to recreate the historical environment without obligatory
following the original function of the structures
(55-85%) Method of renovation suggests a set of activities, aimed at preventing
subsequent destruction and achievement of the optimal conditions for the continuous
conservation of monuments
(75-100%) Method of conservation suggests a set of activities, aimed at preserving and
maintaining the monuments in their original form. This method does not require a
complete restoration of the monument and does not provide for additional interference in
its structure
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Figure 1. Methods of working with cultural and historical potential

Within the framework of the proposed model the presented methods complement each other
on the “matryoshka” basis; they work together, taking into account the mobility and dynamism of
the cultural and historical landscape in which the historical monument plays a role of a retaining
mechanism.
At the third stage of the model’s work, the chosen method is estimated from the perspective
of revealed contextual links, gets a “binding” to the territory and in this form is added to the
formed CTS.
The model of cultural-historical potential activation implies a possible methodological
conflict between the chosen method and current project conditions. As historical monuments in
implosive approach are taken as the most sustainable elements of cultural and historical
landscape, the condition of identifying the monument’s preservation becomes the most
sustainable and dominant in relation to others. That is why in case of conflict it is recommended
to change the method towards the highest degree of the cultural-historical potential conservation.
The upgrade phase in the infrastructure layer is oriented to work out the “horizontal” links of
the future project solution and assumes consideration of the initial territory in terms of the
parameters of stability and instability of its development. The reference at this stage is a complex
model of 3D-parcelling of infrastructure on the territory. The model consists of conceptual
approaches developed within the framework of the implosive methodology: “designing the city as
a resource” (Rasuleva, Volchik, 2015), “corporal urbanism” (Rasuleva, Akhmadinurova, 2016),
(Vysokovsky, 2015) “tutorial landscape” (Rasuleva, Islamova, 2016), (Zambelli, 2005). These
methods explore different aspects of the territory’s infrastructure through citywide processes.
Within each approach there lays the identification of unstable urban areas and a scenario of their
stabilization. The division of the city into stable and unstable territories is connected with the
dynamics of city-forming processes of various scale level and the formation in this connection of
various conditions for sustainable development. The understanding of stability / instability in
these approaches depends on the viewpoint of addressing urban problems. In particular, the
“designing the city as a resource” approach considers the city from the perspective of general
planning as if from above. “Corporal urbanism” connects the vision of the city as if from below
from the positions of mental maps of the citizens. “Tutorial landscape” examines the natural
potential of urban areas from the outside and from inside prespectives. For each of the approaches
within the framework of the integrated model, variants of “germination” are proposed as regards
the infrastructure layer of the artifacts identified at the previous stage.
Designing the city as a resource. According to this approach, stable territories are defined as
territories with a stable form of people’s livelihood in terms of functional ties, socium and
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mentality, the so-called “cities in the city” (Aureli, 2015). In them, as in the exemplary
“outbreaks” of life, there is the maximum possible concentration of the internal processes taking
place on the territory that feed it and which are connected to the common “city bloodstream”. All
other territories are regarded as unstable, being affected by more spontaneous development with
changes in the pace of “transformative project activity”.
According to the model, stable territories are supposed to be strengthened, while unstable
territories are to be developed in conditions of self-regulation taking into account ecological
requirements. Ecology is understood in this case as a combination of favorable physical
characteristics of human life conditions, social practices of good neighborliness and preservation
of the cultural and historical landscape as a whole.
The strategy of stabilization of unstable territories in this approach involves the creation of a
special urban laboratory that initiates the study, development and implementation of new
methods of design, construction and urban management. This laboratory becomes a specially
integrated “island” of stability in the city, which should “revitalize” the unstable territory as a
whole.
If the territory is defined as stable, then the artifact (or a system of artifacts) integrated into it
at the renewal stage in the historical layer should work to enhance the stability and attractiveness
of the territory, both for residents and for the city as a whole. In this case, it can play the role of a
museum of the place, thus securing the resources and potentials of the territory. If the artifact is
on the border between a stable and an unstable territories, then it should become a part of the
public space project, its brand. If the artifact is found on an unstable territory, it becomes an
experimental polygon for an urban laboratory.
Corporal urbanism. A feature of considering the city within the framework of corporal
urbanism is the discreteness of the sense of stability-instability of urban areas. The sense of
stability is associated with the process of interiorization (appropriation) of a person by the city
space. In this vein, the territory of the courtyard, the vernacular area and the historic centre of the
city are stable. The yard scale is defined as the primary, root scale of interiorization, giving rise to
a sense of security and belonging to one’s environment. It is in the yard where one’s own way of
life is formed, with the yard being a bulwark of stability for the person living in it.
Vernacular areas have fuzzy boundaries. Therefore, at the level of the vernacular areas,
stable centres are their centres, defined by the citizens as a source of the identity of the urban
space. The centres of the vernaculars are the already existing event sites of the city, a unique
“internal” space, fixed by the physical parameters of the environmental environment (Rasuleva,
Akhmadinurova, 2016).
For the level of the city as a whole, the stable territory is its “heart” (Vysokovskiy, 2015), the
historical centre of the city, which is realized by residents as a priori harmonious, comfortable
and stable environment.
Within the framework of this approach, the unstable territory begins where the yard space,
the centre of the vernacular area and the urban “heart” end. Unstable territory as a whole is
represented as something alien – external, in contact with the internal – its own location. The
process of stabilization is associated with the development of a fabric and a skeleton of contactbutt zones between stable and unstable areas.
Within the framework of this approach, the identified artifacts fall into the field of project
initiatives that originate in studies of environmental factors in nearby courtyards, centres of
vernacular areas and urban “heart”.
If an artifact is germinating on the stable or borderline territory, then the methods of its
integration into the urban environment coincide with the methods of “designing a city as a
resource”. If the artifact is found on the unstable territory, then the method of its integration will
be in close contact with the methods of designing courtyard sights and demo versions of the
centres of the vernacular areas. The artifact combines the quality of the navigation node,
reflecting the local color of the environment, and may become a demo version of the centre.
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Urban “heart”, being the custodian of the main idea of the city, in this case will fulfill the role of
the regulator of the project process as a whole.
Tutorial landscape. This approach is defined as stable recreational areas in which the city
and nature meet in extreme conditions (“mountain-pit”, “water-land”). These territories have
clearly expressed vertical and horizontal links to the context and are included in the urban
infrastructure by the function of contemplation.
All other territories within the model are conditionally accepted as unstable. The stabilization
scenario in this case is deployed within the stable territories and is connected with the revealing
of their training potential. Stable territories are presented here as examples of harmonious
interaction of natural and anthropogenic urban landscapes, strategies and tactics of a reasonable
balance of nature management and nature conservation in cities.
To prevent risks associated with the imbalance of natural and man-made origins in stable
areas, it is proposed to convert them into landscape neo-monuments, which are additionally fixed
by specially designed eco-markers (natural objects, eco-engineering). Such a procedure makes it
possible to assign to the place the status of the operating laboratory for the improvement of the
environment, and to let the landscape and recreational framework created on its basis become a
base for intra-urban tourism. In the concept of the tutorial landscape, work with artifacts on stable
territories is determined by its physical parameters. The artifact can coincide in size with the
allocated extreme territory, be larger or smaller. In any case, the historical features of the territory
are combined with the natural ones in the process of shaping the neo-monument. Here, obligatory
regulators of its formation are methods of land morphology, which allow preserving the
landscape character of stable territories. If an artifact hits the border of “stability”, it becomes a
public space for the needs of the resource potential of the territory. If the artifact is found on the
unstable territory, it becomes a new neo-monument and is formed as a node of the urban
landscape-recreational skeleton.
Infrastructural 3D-parcellation. In this approach, the unstable territory is the design territory,
and the stable territory is its environment with the so-called vertical and horizontal portals of the
city. Under vertical portals implosive artifacts are meant, while horizontal portals are
infrastructural entrances to the project area. The process of stabilization of the unstable territory
involves the development of the relationship between vertical and horizontal portals on the
projected territory, as well as the strengthening of the infrastructure connection of implosive
artifacts in general. In the context of this universal design model, all implosive artifacts
“germinate” on the stable territory and their stability is enhanced by linking to horizontal portals,
working as attractors of the territory. If the artifact was inside a horizontal portal, then it would
work as a navigation node with a contemplative function. If it was on the border between the
stable and unstable territories, it would be projected as a public space by analogy with previous
approaches.
The upgrade phase in the anthropogenic layer assumes the development of communication
between the resultant architectural form with the users of the projected area, experts, investors
and the city administration. At this stage, a universal prototypical model of shape formation
developed in the implosive laboratory (Rasuleva, 2017) is used, in which the project area, all the
participants and the world experience in architectural design are united. A strategy of total
complicity is formed, where the identified historical artifacts become triggers of the project
activity. This stage consists of two stages and corresponds to two modes of the model operation.
The first step of this stage can be called a design research: polls, design games, media meetings,
workshops with residents and other similar events, which are the tool of participatory design in its
classical version (Sanoff, 2000) and which clarify the architect’s vision of the initial project
context. The result is a clarification of the identified cultural and historical potential of the
territory and the configuration of the archipelago of islands of stability. Further, an ideal design
solution (IDS) is developed, which, in the logic of the developed special additions to the CTS,
involves problem-oriented world experience and offers a specific solution.
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At the second stage of the renewal of the design strategy, the IDS again becomes the object
of public expertise, as it clarifies the problematization and relevance of the world experience of
shaping methods used in the project.

Figure 2. Combined scheme of historical,
infrastructural and anthropogenic layers

The peculiarity of this design stage is that the IDS, which in the traditional design crowns the
design process, is initially conceived as an intermediate design state and the way of existence of
the architectural form as an open system constantly in the process of “becoming”.Therefore, the
IDS can trigger the implosion of the implosive design process as a whole and restart it not only
during the upgrade stages, but also at the stage of the pre-project analysis. In this case, the design
process will return to the restructuring of the context schema and trigger the chain reaction of the
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rearrangements along the layers of the CTS update. Also, a feature of updating the design
strategy in the anthropogenic layer is the implosion technique developed within the implantation
technique of implosive particle-forming. They expand the methodological boundaries of
participatory design by connecting to it the individual creative laboratory of the architect. The
world experience of shaping is represented in four types of involving it in the design process:
“classical”, “environmental”, “communal” and “demo version” (Rasuleva, 2017).
Conclusion
The proposed implosive approach in the pre-project analysis of urban areas allows us to
expand the traditional design process intra-structurally, opening up the possibility for the design
solution to be developed for problem-oriented interaction with the world experience in the stages
of updating the CTS. In each of the allocated stages (historical, infrastructural, anthropogenic),
the CTS passes the procedure of layer-by-level structural updating of the “file”.
The renewal stage in the historical layer allows us to articulate the vertical context links by
integrating the cultural and historical potential of the territory in the form of artifacts in the CTS.
The upgrade phase in the infrastructure layer allows us to integrate the identified artifacts into the
infrastructure of citywide processes as triggers for stabilizing the territories. The renovation in the
anthropogenic layer provides the CTS with “total complicity” through communication with the
users of the territory and world experience.
Thus, the implosive approach in the pre-project study of urban areas can enhance the
adaptability of design solutions, increasing the parameters of their spatial connectivity with the
context (Fig.2). Such contests can become an effective tool for studying and developing the
spatial structure of urban forms.
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THE URBAN TYPOLOGY MATRIX (1867–1918)
Abstract: The study is going to describe those new methods in the field of urban morphology,
which define the urban types in historic Hungary (1867-1918) via categorization of their
diverse urban tissues and basic urban types. The new method has been developed by the
author because there were no suitable methods for the morphological research of the towns in
the former Austria-Hungary (1867-1918). The first part of the study presents the limitations
and opportunities that justify the need to develop the method. The urban types can be
determined by the urban morphology matrix and this defines a higher degree of typology, the
urban typology. 70 towns were studied and 16 basic urban types and 9 final urban types were
distinguished in the territory of historic Hungary.
Keywords: urban typology, methodology, urban matrix, 1867-1918, Central Europe.

Introduction
The period between 1867 and 1918 is a complex era in European and especially in CentralEuropean history, so its direct impact on urban tissue heterogeneity and structural complexity can
be felt today.
Dramatic economic and historical changes followed the Compromise Agreement (Ausgleich,
1867) between the former Austrian Empire and the former Hungarian Kingdom. Progressive
urban development started as a result of the agreement and the upcoming industrial revolution,
which in the historical Hungary (1867-1918) occurred with a delay, the country could enter only
the second wave of industrial revolution (1871-1914), however, it had partly worked off its
disadvantage until the First World War; the urban evolution was determined by a new urban
pattern, urban fabric, urban types and different town construction. New directions in the evolution
of the urban fabric in the historic Hungary and in some parts of the Austrian Empire were
influenced by economic changes and distinct functions within the settlements and by landscape
features in moderation.
During research process, 80 towns at the territory of the former Austria-Hungary were
studied (Fig. 1). The towns in the territory have a great variation in terms of geographical and
hydrographical features and in terms of development; the selected samples demonstrate the
most progressive development and can act as examples of determined feature combinations.
The evolution of the towns in the historic Hungary (1867-1918) reflects the diversity of the
country’s geographical and hydrographic characteristics and the historical inclinations of the
territory that prevented the formation of a unified urban structure and townscape typical of
the whole territory. After 1920, as a result of First World War peace agreement, the Treaty of
Trianon, the majority of the towns of the former historic Hungary remained outside the
borders of the today’s Hungary.
Typological studies of the towns in the research territory show clear results until the AustroHungarian compromise agreement (Ausgleich 1867): the towns in areas of low and high relief
had easily distinguished townscape and urban structures. However, later the evolution of urban
types became individuated due to multiplier effects of Ausgleich and the industrial revolution.
The modern town emerged, but it was yet unspecified in its diversity according to urban fabric
types and urban type.
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Figure 1. Austria-Hungary (light grey: Austrian Empire, dark grey: Historic Hungary, mid-grey:
Bosnia-Herzegovina). Studied towns are marked by black circles. Drawing by the Author

Methodology
This study is aimed at finding the urban types in the territory of the historic Hungary between
1867 and 1918.
Being conscious of the nature of the town’s heterogeneous tissue, which hardly allows the
creation of a unified system that would accurately determine the town as an entity, thus making it
possible to create a typological system that can define a settlement and group towns by matrix of
variables in the territory, I made a decision to incorporate within the study an analysis of urban
fabrics and their correlation to prove that via functional circumscription of urban fabrics the
classification of heterogeneous urban fabric/typological system can be formed.
The study and the final urban taxonomy (urban typology matrix) is based on the following
methodology:
The analyses of urban structural changes follow the historical stratification (Fig. 2) of the
urban fabrics, their evolution over time form the 1850s (the considered evolutional milestone is
1867) till the late 1920s. The outline of the areas where significant transformation took place in
the period of the Austria-Hungary was obtained by the layering of these maps. The historical
stratification as a phenomenon is a reflection on Conzen’s definition: “a spatially varied mixture
of different period types and styles in the townscape acquired through the accumulation and
selective replacement of forms” (Conzen, 2004, p. 247).
The examination of the progressive urbanization of the intensively growing towns in the
historic Hungary (between 1867 and 1918) as a part of the Austro-Hungarian Empire required a
new type of typology, that is partially based on morphological analysis. The methodological
focus includes the Conzenian urban morphology (English school) and the Caniggian approach
(Italian school) due to establishing an applicable typology for the studied towns. The basics of the
urban fabric typology are the urban fabric/tissue (Caniggia-Maffei, 2001/1979) or plan-unit
(Conzen, 2004) itself, as a diverse combination of streets, urban blocks, parcels and building,
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additional (green, open) spaces; the morphological regions (areas of homogeneous urban forms)
and the morphological periods (Conzen, 1988) as urban manifestations of social and cultural
history. The integrated methodology, besides the urban forms, has to take into account those
historical events that had an influence over shaping the built environment. The integrated
morphological method is used in the analysis and taxonomy of the urban fabric types (18671918).

Figure 2. Historical layering. Identification of the changes in the urban structure: the urban structure of the
inner town of Szeged, Hungary, before the regulation as seen in the first sketch and after the regulation –
sketch in the middle, based on the maps: OSZK TM 11 012, OSZK TM 332, OSZK TM 11 067. Drawing
by the Author

In the urban typology matrix, apart from the urban tissue types (1867-1918), the basic urban
types should be distinguished, since these types possess unique urban fabric dominance, based on
their characteristics (basic types do not reflect individual cases; their classification is given
according to similar/identical and urban fabric types and combinations, taking into account the
structural evolution as well). A higher level of urban typology addresses the complex urban types,
whose cases were created through the combination of basic types and urban fabric types. The
urban typology can be determined by the whole-part (town-urban tissue) and part-whole (urban
tissue-town) methodology: the town is determined by urban tissue combinations and inner-town
relationships or the urban tissue types can be distinguished by urban analysis (restriction of the
town into urban forms).
Urban typology matrix: (1.) Combination of various historical urban tissues and urban tissues
(1867-1918) constitute the suppositional basic urban types. (2.) The combined urban type can be
created by a combination of suppositional basic urban types, or (3.) the combined type could be
determined by a combination of suppositional basic urban type (types) and urban tissue types
(these type or types could be historical or 1867-1918 types, their mutual characteristic is that
these characteristics do not determine basic types).
In the urban typology matrix, the combinations of basic types (marked by numbers) and
urban tissues between 1867 and 1918 (marked by letters) form a line as in the case of the result of
a mathematical matrix. The relevant elements of the combination are the elements (properties)
that are characteristic of the final urban typology group, which build the matrix line. The matrix
takes into account the 41 different urban tissue types and the 16 basic urban types, but in the
matrix, the zero (0) is equivalent to the variables that do not characterize the urban type group.
The final urban typology, like the urban tissue typology, does not take into account minor
(insignificant) differences but focuses on dominant characteristics.
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Measurement and analysis
The characteristic urban tissue types between 1867 and 1918 were determined and defined
by the analysis of 70 towns in the area of historic Hungary (1867-1918) by the integrated method.
The types focus on the general urban tissue taxonomy, thus ignoring the minor incoherence
which does not change the urban tissue classification. The description complies with the unified
criteria: written analysis and visual interpretation through the application of patterns and
schemas. The descriptive section summarizes the variations of built environment, green spaces
and water features and their relationship with buildings and streets, terrain, road geometry and
structure, nature of the connections in the town.
41 different 1867-1918 urban tissue types were specified (main types and subtypes together),
the urban tissue types are indicated by capital letters as main categories, the subdivision is
indicated by a combination of capital and small letters (Fig. 3), due to the effective application of
such combinations in the further research. The urban tissue types (1867-1918) cover the urban
agglomeration from the suburbs to the central core, also including the green areas (inner yards,
courtyards, patios) in the classification.

Figure 3. Urban tissue types (1867-1918)

The taxonomy of the basic urban types was based on the unique and clear urban tissue
combinations and urban structures. The specified 16 different basic types (Fig. 4) are marked by
numbers, the base of the further classification was given via determination of these types, since
the basic urban types, as the name indicates, acted as fundaments of the combined urban types
and the final urban type classification. The suppositional urban types did not necessarily keep the
original, pre-compromise urban fabric, thus regulations, entire transformation, or expansion could
act as a determinative of classification.
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Figure 4. Basic urban types

The townscape analyses (Fig. 5) are supplementing and encompassing the urban tissue
typology as they highlight the urban planning and architectural tendencies in the period between
1867 and 1918 and their strong connection between each other. During the research period, a
certain degree of universalization began, which mingled with the local character/elements and the
newly built environment, to which contributed architects who were working in the territory of the
Austro-Hungarian Empire and the urban regulation challenges of modernizing towns.

Figure 5. Zagreb at the beginning of the 20th century and in 2016
(archive photograph and photo taken by the Author)

Typological parallels, i.e. parallel types of the territory, refer to the unifying (urban) planning
principles of the era and to the structural transformations dictated by the process of urbanization
and urban embellishment actions.
The fundamental criteria for urban type determination are the inner-urban combinations and
location of urban tissue combinations and green spaces composition.
The purpose of the urban type taxonomy is to create thematic subgroups, which reflect the
identity via creating urban characters, the urban tissue types (1867-1918) and basic types. The
classification considers the selected remarks:
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1. The classification takes into account the towns in the basic and combined urban type
category in order to give a wide and full image about the final urban type groups.
2. The classification is based on the level and nature of urban transformation, and on the
relationship of the changes between the original urban tissue and structure.
3. The classification does not take into consideration the urban tissue types (1867-1918) on
the periphery (urban tissue types created by an industrial area, barracks, villas, public buildings
like hospitals, asylums, etc.), since these do not have identity creating influence, while most of
the towns own such an identity. Also having in mind that in some cases the industrial areas were
integrated into the urban fabric of the wider central area, or the development of the town was
oriented towards to the industrial area, such integration was made into the town fabric. At the end
of the 19th century, this tendency led to the limitation of the industrial character within the border
of the town (Industrial Law: 1885. Act. XVII).
4. The classification only considers the urban tissue types (1867-1918) with the combination
of the basic urban types since the basic urban types are representatives of the pre-compromise
urban structure and urban tissue combinations.
5. The edge towns/satellite towns (could be also worker suburbs) do not have an identitycreating feature, as those were established at the border of the town or areas beyond the railway
lines or in the vicinity of the industrial area. The classification does not ignore these settlements
but considers them as an additional attribute, which has no direct impact on the types (in 18671918 urban tissue types table is taken as a separate urban tissue type with consideration of its
variations).
6. The combined types are going to be defined as an integral part of the final urban typology,
according to the urban typology matrix.
7. Towns have to be assorted according to the nature of the transformation. Towns where the
structural changes were absent, or almost absent, and the 1867-1918 urban transformation forces
were manifested in the form of a single building or a group of representative buildings integrated
into the original urban tissue, form the first urban type group.
8. Transitional groups are possible: some towns have no strong position in the group since
the general urban types are formed by dominant (identity creating) attributes and the complex
character of the towns gives the opportunity for classification in a larger scale.
Urban typology – the result of the urban typology matrix
Based on the urban matrix combinations, we can distinguish 9 definitive urban type groups,
which have unique characteristics. The typology can be applied not only for the 70 studied cities
but also for other cities in Central Europe if their urban tissue typology has been already
determined. The 9 final urban types are divided into subgroups in some cases, which differ at the
level of urban tissue types. The type 1, the group of stagnant cities (a) and the group of partially
stagnant cities (b1, b2), is distinguished by the tenth element [(Ib)a and (L) city tissue type] of the
row. However, the two types of urban tissue are dominant in the towns whose very level, their
determining character of an urban type is indisputable.
1.a. Stagnant towns, with potential infill into the urban tissue or into un-built areas (barracks,
industrial buildings and work-houses, public buildings as hospitals, asylums and so on). There are
no drastic urban transformations, although minor street regulations (street straightening) are
possible.
a.
1.

2.

3.

6.

11.

12.

13.
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b1. and b2. Semi-stagnant towns, with potential infill into the urban tissue or into un-built
areas (barracks, industrial buildings and work-houses, public buildings as hospitals, asylums and
so on). There are modest urban transformations, although minor street regulations (street
straightening) are possible.
b1.
1.

2.

3.

6.

11.

12.

13.

14.

(C)

(Ib)a

(M)

(N)

b2.
1.

2.

3.

6.

11.

12.

13.

14.

(C)

(L)

(M)

(N)

2. Regulated towns, with extended urban tissue transformation in the central areas, with infill
into un-built areas (barracks, industrial buildings and work-houses, public buildings as hospitals,
asylums and alike) and regulated street network (street straightening). The urban transformation
is focused on the central areas, especially on the main square (former market square) and
surroundings, mostly the regulations did not follow rearrangement of the plots or followed just in
limited territories (the original structure of the plots remained). A radial road between the railway
station and the town core is possible, but it is not a requirement. As a result of the regulation, the
springs were also regulated/covered and marshlands desiccated to gain construction sites. Two
subtypes:
a.
7.

8.

15.

(C)

(Ic)

(C)

(Ja)

(Jb)

(Jc)

(Je)

(N)

b.
8.

(Ie)

(Jb)

(Je)

(N)

3. Towns with linear urban development lines and morphological periods’ manifestation.
a

Medieval
tissue

(C)

(E)

(F)

Housing
on slopes

b

Medieval
tissue

(C)

(H)

(Ia)a

(Ja-Jb)

Housing
on slopes

4. Towns with more ring and radial roads (total or partial transformation). The urban type is
characterized by regular simple tissue (the grid is created by intersections of radial roads and
rings), radial roads and inner and outer ring roads. Real ring roads not only have representative
function but they were constructed to satisfy the demands of the transport increasing in number
and infrastructural changes. The river determines the development direction and creates a unique
cohesion between the built environment and the riverbank, a rare example among the studied
towns where the riverside host representative buildings.
9.

(C)

(E)

(G)

(H)

(Id-Ie-If)
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5. Towns with a radial road or/and a ring road, whose core underwent structural and
architectural transformation. The ring road is not as regular as in case of the 4th group, it could be
a full circle or a partly constructed road, in case of the development, it can be constructed at the
place of the demolished defence walls or in such a territory where there were no town walls; the
radial road connects the town core with the railway station in most of the cases.
7.

(C)

(Ed)

(Ia)

(Id-Ie)

(Ja)

(Jc-Jd)

(Je)

Jg(a)

(N)

6. Towns with a radial road or/and a ring road, whose core kept its original urban tissue and
built environment, minor changes and infill are possible. The ring road is not as regular as in case
of the 4th group, it could be a full circle or a partly constructed road, in case of the development, it
can be constructed at the place of the demolished defence walls or in such a territory where there
were no town walls; the radial road connects the town core with the railway station in most of the
cases. The structure remained almost the same, street regulations are not remarkable in the simple
tissue, but additional new districts emerged in the period.
5.

(C)

(Ia)b

(Ib)a

(Jb)

(Jc)

(Jg)a

(M)

(N)

7. Towns with a radial road or/and a ring road, the town core partly saved its original urban
tissue and built environment. The group is a mix of the 5th and 6th group since these towns kept
the original structure (structural changes possible in the centre), but a high percentage of the built
environment changed. The presence of a ring and a radial road is not the case of all towns in the
group. The ring roads could have unfinished structure and full circle, the radial roads function as
direct contact between the railway station and the urban core).
3.

(C)

(Ed)

(Hb)

(Ia)

(Ic– If)

(Ja)

(Jb)

(Jc)

(Jg)a

(Jd)

(M)

(N)

8. Multi-nuclei towns without ring and radial roads, determinative forces are the river and the
fortress. The reason of the multiplied nuclei can be different: the nearby settlements created the
image of patchwork urban tissue, in other cases the towns originally had double nuclei, since the
area of the fortress limited the link between the settlements on the right and left banks. In other
towns the multi-nuclei structure could be seen, but the transition between the sections is smoother
and gives rise to the multi-ethnic structure of the town.
3.

(C)

(Ed)

(Hb)

(Ia)

(Ic– If)

(Ja)

(Jb)

(Jc)

(Jg)a

(Jd)

(M)

(N)

9. Encompassed town.
10.

(K)
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Conclusion
In the period after 1867, the urban planning is characterized by a certain degree of unity,
which results in similar new urban tissue patterns; via urban tissue combinations, regardless of
the topographic character of the environment, new urban types were determined, so the urban
types are no longer limited to the pre-1867 basic types.The progressive urban development of the
second part of the 19th century was the manifestation and consequence of the industrialization and
the new socio-economical and political status. Due to the demographic growth boosted by the
industrial revolution the towns faced the need of spatial expansion and urban regulations.
The main findings of the research are the taxonomic designation of the urban tissue types and
urban types (1867-1918) in Central-Europe.
The urban tissue analyses of the towns are based not only on urban forms, but also point out
the urban tissue characteristics on the basis of supporting archival documents and historical
analysis, and indicate the urban type as well. The urban typology of the towns in historic Hungary
(1867-1918) was determined by the integrated morphological method and by the urban typology
matrix. Through the research it has been shown that urban typology is possible to be made,
despite the accepted urban morphological statements (Meggyesi, 2009), according to which the
typology is impossible to make due to the high variety of forms and their combinations.
The established urban typology distinguishes basic types, combined types and the final urban
typology, which classifies the seventy towns into nine categories. The final urban taxonomy
integrates both the basic urban types and combined types into the typology, and the determination
of the combined types interspersed into the final typology. The final urban typology distinguishes
nine different major types and three subtypes, which are specified by descriptive names: 1.
Stagnant towns, with potential of infill into the urban tissue or into un-built areas. 1/a and b.
Semi-stagnant towns, with potential of infill into the urban tissue or into un-built areas. 2.
Regulated towns, with extended urban tissue transformation in the central areas, with infill into
un-built areas: type a) and b). 3. Towns with linear urban development lines and morphological
periods’ manifestation. 4. Towns with predominance of ring and radial roads (total or partial
transformation). 5. Towns with a radial road or/and a ring road, whose core underwent structural
and architectural transformation. 6. Towns with a radial road or/and a ring road, whose core kept
its original urban tissue and built environment, with minor changes and infill being possible. 7.
Towns with a radial road or/and a ring road, whose core partly saved its original urban tissue and
built environment. 8. Multi-nuclei towns without ring or radial roads, whose determinative forces
are the river and the fortress. 9. Encompassed town.
Variety of forms and their combinations makes the urban typology undoubtedly difficult to
establish as it was claimed by the accepted urban morphological statements, but by defining the
appropriate test conditions and properties the urban typology became possible to make.
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MORPHOGENESIS OF THE STREET NETWORK
AND QUARTERS OF THE CITY OF IRKUTSK
Abstract: The article consists of two parts. The first part gives a brief overview of the existing
historical architecture and Irkutsk downtown state of development. The second part carries
out the blocks of built-up area morphology analysis, and topological analysis of the streets
network changes during 290 years of its evolution. The aim is to identify patterns that can be
used as the basis for land use and the building activity rules to the Irkutsk downtown.
Keywords: urban morphology of Irkutsk, street network, types of intersections, street network
evolution, block morphotype, morphological zoning, planned morphological zoning.

Part One
Irkutsk was founded in 1661 on the banks of the Angara River at the point of its confluence
with tributaries, the Irkut and Ushakovka rivers by the pathfinder, sovereign serving man Jacob
Pokhabov from Yeniseik town. The city is located on both banks of a mighty river. Historically
and morphologically, the city is interesting with a complex and at the same time harmonious
architectural and planning structure. [7] The city was included in the list of historical cities. In
2010 this list contained 41 cities. Moscow and Krasnoyarsk are not included in this list,
Petersburg and Irkutsk are included. Obviously, this list is not complete. It is clear that belonging
to the list means a special urgency of the problem of preserving heritage and modernizing the
urban environment.
Figure 1 shows that the center of Irkutsk has a complex skew street network that serves as
the basis of its identity. The Angara River in this place makes turn from the meridional direction
to the latitudinal one. Then the river goes north again. In this bend of the river the center of
Irkutsk city is located. The main part of the coastal area is framed as an embankment boulevard
characterized by mostly pedestrian movement and good landscaping [1].
Figure 2 shows some important locations of Irkutsk downtown and its modern development.
The arrow to the north is directed from the middle of the picture to the river bank, the meridian
passes through the semicircular element of the embankment. So you see the main pedestrian axe
going as a diagonal in this picture. We know that these locations had another functions initially.
In the center of the picture is the green square, where the GOSTINIY DVOR (Trade yard or the
medieval shopping mall) was built in 1778 by Giacomo Quarenghi and in 1879 it was burn by the
fire. Now it is the KIROV square. The Kirov Square was designed by the regional architect V.
Shmatkov.
On the east side of the square are the buildings of the classical and pedagogical university
and the soviet “Angara” hotel between them. On the west side is the linguistic university, the
buildings of central bank and the Irkutsk City Council.
The big dome upper right in the picture is the circus building (to the east of the Kirov
Square). On the embankment, where the Epiphany Temple stands, the city historical trading axis
was begun. The circus building is adjacent to this axis. On the Cirkus lot at former time was the
petty bazaar - the clothing market.

© Bolshakov A.G., Belomestnykh S.S., 2019
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Figure1. Irkutsk downtown skew street network

Figure 2. The old places have new functions
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The green spot to the north of the square is the main historical core of the city. It is the place
of OSTROG, the Russian version of the western burg. This place is on the Angara river
embankment. It was surrounded by a wooden wall, guard towers stood at the corners and in the
middle of the walls. Inside the fenced area there was a church, an arsenal and administrative
buildings. Figure 3. Now, on the place of the OSTROG, there is a stone Savior Church has
preserved. It was built in 1710. On the riverside in OSTROG place now is the Sukachevsky
garden. Instead of the largest in Siberia Orthodox church, the building of the regional
administration in 1938-1959 was built. Also the “Eternal Flame” is dedicated to the victory of
Russia over Nazi Germany in 1941-1945 memorial is in the center of the former OSTROG plot.
On figure 7, the place of the former OSTROG is considered in more detail. The mentioned Savior
Church is visible here. In the center of the picture is the regional administration building by the
architect K. Guryev. The administration building was built in 1938-1959. It was built on the site
of the famous Kazan Cathedral. The cathedral was blown up in 1932.
On the 350-th anniversary of the city, a lower embankment with a sheet piling of shore
protection was built. On the embankment is the arch of the Moscow gate, 1811. The construction
of the Moscow gates was dedicated to the Tsar Alexander I rule 10th anniversary. Figure 6.

Figure 3. The OSTROG reconstruction. Author
Boris Yarovoy. Museum of Irkutsk City history

Figure 4. The Kazan Cathedral Temple. The model.
Author of the model Yakovlev A.V.

Figure 5. The project of Kazan Kathedral
Temple restoration. Virtual model

Figure 6. Moscow Gate
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Figure 7. The Ostrog plot today

In1849 millionaire gold miner Evfimy Andreevich Kuznetsov made a donation in the amount
of 250 thousand rubles for the construction of the Kazan Cathedral on the site next to the
OSTROG. The construction began according to the project of the Irkutsk architect Vladislav
Andreevich Kudelsky. April 17, 1875, the new cathedral the temple was consecrated by Bishop
Benjamin. By June 1879, the walls of the cathedral were erected to the height of the second level
of windows. At 1879 terrible fire destroyed half of the city. This fire stopped construction for
next 6 years. Construction resumed in 1885. Engineer-architect Baron Georgiy Vasilievich Rosen
was invited to lead the work. The project of G.V. Rosen was made in the Russian-Byzantine
style. Figure 4. The Virgin-Kazan Cathedral was a five-domed cross temple in the RussianByzantine style. The centricity of the composition is softened by a long gallery that connects the
temple and the bell tower. By 1894, the construction of the temple was completed. Irkutsk
Cathedral was one of the largest in Russia. It accommodated 5,000 believers, and its height
reached 61 meters. In the ranking of beauty and size, he was the fourth in Russia. In 1930, by
order of the Irkutsk administration, despite protests from the Irkutsk diocese, the church was
closed. Disassembling the temple into building material attempt was not successful. Then it was
decided to blow it up.
The first explosion of the cathedral was carried out in August 1932. A total of four
explosions were made. There was so much rubble that it was enough to fill the access road to the
bridge over the Angara River, which was being built at that time. The debris of the cathedral was
taken away on trolleys along temporary rails laid across the square. When the local square was
covered by the cathedral’s rubble, its level rose by 1 meter. Figure 5 shows the Virgin-Kazan
Cathedral restoration project, the idea of which originated in 2009.
Streets play a leading role in the city space structure. In Irkutsk, the streets form a complex
oblique network. The arterial streets and local residential streets are in the network. The main
streets connect the city with the outside world. From the fortress to the southeast is Amurskaya
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street, named in honor of Count Muravyev-Amursky. See Figure 8. Muravyov was Governor of
Eastern Siberia.
He prepared the Aigun Treaty of 1858 with China on the inclusion of Amur and Ussuri
territories into the Russian state. According to the agreement, the border between China and
Russia was laid along the Amur River. Trade was established. For this, he received a count title
and an honorary prefix Amursky to his surname. Now the street is named after Lenin. On the
street there are historical buildings: a Public Meeting (now a Theater of the Young Spectator), the
University of Economics and Law, the building of the Russian-Asian Bank (in “modern style”,
the architect Vadim Kolyanovsky) and several others. In Soviet times, the street morphology has
changed. The architecture has become larger and simpler.
The city has preserved areas of historical buildings, the end of the 18th and 19th centuries.
One of the authentic areas is the Jerusalem layout element. It is located on the brow of Jerusalem
Hill. Until the 19th century, the mountain was called Petrushina. Figure 9. The center of the
district is the Holy Cross Church. It was built in the period 1747-1760. The style of the church is
Siberian baroque, with a rich plastic decoration of the facades. The building fabric is formed by
single-storied wooden single-family houses located on the slope of the Jerusalem Hill. In the
background is the Jerusalem cemetery, which currently has the status of a memorial area. In the
upper right-hand corner of the photo the Musical Theater building is facing the Sedov Street (a
continuation of Amurskaya Street).
Figure 10 shows the Uritsky pedestrian shopping street (Pesterevskaya). Here are two-story
historic stone buildings. They are made in the modern style and eclectic style. After the fire of
1879 the street was built up with stone buildings. The rich merchants Vtorov, Youcis, Meretskoy
were well known in Irkutsk in the late 19th and early 20th centuries. Their stores form the basis
of street building. The first cinema, the auto show, the first printing house appeared here among
the innovative objects of its typology. The street has a wonderful atmosphere. The architecture
authentically reflects the Irkutsk merchants’ activities. [3]

Figure 8. Lenin street (former Amurskaya)
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Figure 9. Holy Cross Church and Jerusalem layout element

Figure 10. Uritskiy pedestrian street. The main function is retail.
Architecture of modern style and eclectic style are maintained
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Figure 11. 130-th block. The public space instead the residential area.
The old wooden Irkutsk houses remake

In 2010-2011 on the border of the historical center of the city, residential block at number
130 was reconstructed. Before the reconstruction, it was a dilapidated, uncomfortable built-up
area with one-story wooden houses. Among this built-up area were 74 monuments of wooden
architecture. By 2010, the city Mayor V. Yakubovsky intended to demolish the quarter and build
high-rise buildings here. The creative public union of Irkutsk architects and the guild of urban
planners of Russia were two public organizations that stood up for the historical merits of
wooden Irkutsk architecture and this project was completed. Grigorieva E.I. is an author of the
planning project. For each individual house, a single author was involved in a project for the
reconstruction and restoration of the house. See figure 11. The quarter is basically newly built
wooden houses, in the image resembling old monuments, like a remake. But significant changes
were made to their architecture. A high stone basement appeared which was not in the original.
The planning structure of the quarter was changed: a promenade appeared along the longitudinal
axis of a long narrow quarter. In the original, this was a typical two-row manor quarter with
perimeter building along the outer streets. The parcels were blocked with each other along the
longitudinal internal border. And inside there were gardens and courtyards. The residential
quarter turned into public space instead of longitudinal interi - pedestrian promenade. Instead of
two rows - three and four rows were created. The historic quarter has failed to be established as a
result of the so-called "restoration". But it turned out an excellent public space, a successful
commercial project, the most visited and popular place in the center of Irkutsk city. Cafes, shops,
museums and even an observatory attract hundreds of thousands of people here. Wooden houses
are decorated with traditional carvings, platbands. The promenade is well paved and landscaped.
Part Two
The second part is about an analysis of the territory, architectural and planning structure
changes that occurred in the period from the second half of the 17th century to the end of the 20th
century. [3].
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Figure 12. Layout fragments and the city development stages

Methodological traditions of the analysis of urban morphology go back, in particular, to the
work of Konzen M.R.G. [4] See also [10].
See figure 12. The city foundation first step was the construction of the OSTROG in 1661.
On the map it is shown with a red dot. Around the OSTROG the POSAD was formed (the
settlement close to the fortress walls). By 1729 POSAD was surrounded by the second fortress
wall. This fortress wall is the red dashed line located southeast of the fort. After the construction
of the second fortress wall around the POSAD and the unification of the OSTROG and the
POSAD, an Ostrog-posad fragment of the city was formed.
This was the essence of the first stage of morphogenesis (the second half of the 17th century
- the first third of the 18th century). In this fragment the street network is irregular. All blocks
have unique individual geometry. The streets were mainly oriented towards the coastline, which
is like a parabola. The second stage of morphogenesis result is the formation at the end of the
18th century of the Soldier Sloboda (1729-1800). Here, the long narrow quarters in the form of
elongated parallelograms are adjacent to the fortress wall. Archers, Cossacks, other service
people settled here.
Arsenalnaya Street and Preobrazhenskaya Street cut along strip of Soldatskaya Sloboda,
which is 400 to 600 meters wide and more than 2 km long. Cross lanes cut Sloboda into 17
narrow blocks. At the end of the Arsenalnaya Street there was an arsenal. At the end of
Preobrazhenskaya Street, the Savior Transfiguration Church was built by 1811, architect Anton
Losev. The third planning area is formed as an orthogonal lattice at the end of the 18th century
under the influence of the ideas of the West European “regularity”. And it gets the name of
Podgorno-Jerusalemskiy (figure 12). At the fourth stage (the end of the 18th - the end of the 19th
centuries) the city approached a natural barrier - the ledge of the Jerusalem Mountain and crossed
the barrier. A Jerusalem layout district was formed on the edge of the hill.
At all stages the city growth is directed to the south-east. The First Jerusalem Street served as
the border in the southeast. This is the boundary of the study object as the historical part of the
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Irkutsk city. The Jerusalem fragment has an orthogonal principle in the basis of geometry;
however, according to the landscape geometry, the area layout follows of the hill edge.
We analyzed the intersections of the street network by type. Types include crossroads with
different geometry of streets intersections and junctions with through passages and dead ends. In
the course of evolution over 290 years, the node type share changed in a certain pattern. Figure
13 shows the results of the intersection types share analysis in the city fragments. Through
intersections have the shape of either an orthogonal cross or the letters X. The dead ends have the
shape of either the letters T or the letters Y. The T-shaped intersection dominates in the network.
The analysis shows the first pattern: each stage in both temporal and territorial aspects, through
rectangular nodes proportion rises while the dead-end proportion is relatively reduced. This has
led to the connectivity and centrality degrees are increase in the network. [3]. The concept of
centrality is one of the basic ones in the theory of spatial syntax [5].
Figure 14 shows of the city’s networks development, namely that the second pattern is a high
share of Y – shaped and X – shaped nodes remain. This pattern indicates such a network property
as oblique. This property contributes to the street network adaptation to the diamond shape of the
territory within which the city layout structure morphogenesis took place.
Figure 15 shows the third pattern. In connection with the enlargement of quarters in the 1920th century, the total length of streets decreases, and when considering the territory both from
fragment to fragment and in time, the streets network density decreases. However, this applies
mainly to local short streets. The main streets are growing in number and length.
Figure 16 shows the formation pattern of the blocks layout structures. The ratio of solids and
voids is the main indicator that was considered in this case. The solids and voids relations are the
main characteristic that allows us to distinguish one type of block from another by our method.
These characteristics form the basis of the block morphotype. The following actions were
performed to identify morphotypes. In all blocks of each layout district the graphical contours of
void cells were detected. These voids were painted blue. The buildings remained white. Also the
street corridors were remained white. As a result, for the entire built-up area the solids and voids
ratios were identified. In the city as a whole, it was revealed that the solids and voids ratios
distribution obeys two patterns that were valid at two stages of the city evolution.
Before the fire in 1979, a certain solids and voids ratio is observed on the map. In the nature
of this ratio changes there is a gradient. This gradient is visible on the 1843 map. In the POSAD
by this time a very dense wooden building was formed. The open space cells are small and have a
complex, non-convex configuration. In the direction of the hill, towards the PODGORNOJERUSALIMSKIY layout district, there is a noticeable and continuous increase in the share and
convexity of void cells in quarters. We call this pattern the linear gradient of the voids
distribution. The development of the city after the fire is characterized by another pattern. [3] The
highest density of buildings moves to the central market, as well as to the main streets that cross
the market area. The main streets are meridian: Karl Marx, Dzerzhinsky, Timiryazev, and
latitudinal: Baikalskaya str., Partizanskaya str., Proletarskaya street. Roughly, the main streets
form a cross, with an intersection in the central market area. And along the main axes and in the
area of their intersection, by the end of the 20th century, maximum building densities were
formed. On the periphery of the city (now it is the historical part of the city), there was some
decompression of the building. This is due to two reasons. The first reason is that the
development along the banks of the Angara River has become less dense, with large distances
between the houses, according to the building rules then in force. The second reason is that large
open spaces have formed on the ledge of Jerusalemskiy Hill. These include: the estate of the
mayor (1885-1898) Sukachev V.P., the city cemetery at the Holy Cross Church. In addition, on
the slope there is a manor building. These are single-storied single-family houses with gardens.
The relief did not allow the use of heavier and dense buildings. The gardens of the estate building
together form a green array. The result was a ring of voids along the periphery of the city and the
density of solids in the center and along the diameter of the circle (along the meridian and
latitudinal). [6] Regarding evaluating the configuration of quarters, see, for example, [9].
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Figure 13. Analysis of Irkutsk’s downtown street networks according to the criteria of
intersections with through passages and dead-end ways. The first pattern: each stage in both
temporal and territorial aspects, through rectangular nodes proportion rises while the deadend proportion is relatively reduced

Figure 14. The second pattern of the city's networks development:
the Y-shaped and X-shaped nodes high share preserved
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Figure 15. Comparison of the city layout district and the stages
of its formation in terms of the street network density

Figure 16. The patterns of building density before fire 1879 and after it. The white is solids,
the blue is voids. The left map show the linear gradient. The right map shows the radial gradient
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Figure 17. The classification the blocks morphotypes. The morphotypes distribution on the map

To define and classify the morphotypes of blocks, the following indicators were used. First,
in block the solids (buildings) and voids (open spaces) ratio was taken into account. Secondly, in
block the open cells number and size was considered. And thirdly, open spaces
interconnectedness was taken into account. [2].

Figure 18. Irkutsk blocks morphotypes
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The blocks morphotyping was carried out on the basis of generalization of the mass-void
relations in real blocks. See Figure 18. In Irkutsk city, such types of blocks as dense, perimeter
and sparse are highlighted. The dense block morphotypes include cell-free, a block-building,
single-cell landscaped, porous, medium-cellular, large-cell. The perimeter block morphotypes
include single-cell, multicellular, large-cellular non-closed, closed with external green cell, mixed
cellular. Sparse block morphotypes include medium-cellular, porous, large-celled, a square, a
park[3].

Figure 19. Three frameworks of the territory: a) natural recreational framework,
b) urban frame of the city, c) historical and cultural framework of the city

On basis of the density, historical and cultural blocks characteristics analysis, the
morphotypological zoning are drawn up. Zoning of the city was carried out in three aspects: the
predominance of valuable landscapes, the prevalence of architectural monuments in the blocks
and the highest density of buildings and traffic. As a result, three frameworks of the territory were
identified (Fig. 19). 1) In terms of their natural and urban environment potential the river banks
landscapes have the status of a natural recreational framework. 2) The largest volume of business
and commercial functions and intensive traffic and pedestrian flows territories formed along the
main highways. This is the urban frame of the city. 3) In the historical center the greatest
concentration of historical and cultural heritage objects building spot has been preserved. These
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are several dozen of blocks, located on both sides of the main historical Karl Marx street
(Bolshaya Perspektnaya). These blocks form the historical and cultural framework of the city.
Urban policy in the city morphology regulation principle is formulated. This principle means
that the morphology of the block has to be corresponded with its location relative to the main
urban and natural axes and historical and cultural monuments areas. Fig.20. Relevant regulations
on land use and development rules should be as follows. Located on respective frameworks
territory the blocks should acquire morphotypes, which have to be, firstly, closest to the historical
prototype, and secondly, corresponding to the urban-planning motivation of their development.
Urban development three generalized motivations (attractors) were identified, its own for each
framework (landscape-recreational, historical-cultural, and urbanistic), where the corresponding
dominant values blocks are located. The models of blocks morphotypes are proposed in
accordance with the emerging frameworks of the territory. Dense morphotypes are for the urban
framework. Perimeter closed and semi-closed morphotypes are for the historical and cultural
framework. Sparse large-mesh morphotypes are for natural recreational framework.

Figure 20. The blocks models proposed for corresponding frameworks

As a result, for the central historical part of the Irkutsk city the prospective morphological
zoning model was developed on the basis of the revealed patterns of the morphological structure
of the city and three frameworks principle. See Fig.21. Within the proposed morphological zones,
blocks of both “pure” and “mixed” morphology should be formed. In case the imposition of
urban and historical-cultural, natural-recreational and historical-cultural frameworks and with the
imposition of all three frameworks in one problematic area the mixed morphological policy is
inevitable. In the case of complex overlaps, building and land use regulations should ensure the
historical, cultural and ecological values priority in relation to commercial values.
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Figure 21. Irkutsk’s downtown prospective morphological zoning model
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URBAN PLANNING TRADITIONS AND REQUIREMENTS
OF THE PRESENT
Abstract – This paper discusses the historical and theoretical outlined in the second part
of the conference title: “from traditions to today’s demands”. Both concepts, presented in
opposition to each other, need to be clarified. Urban planning traditions have been diverse.
Today’s demands also cannot be defined in a univocal way. Our aim is to identify the most
valuable traditions that are worthy enough to be preserved and cultivated in future. We have
to admit that in contemporary urban planning, there are traditions that contradict earlier
customs and rules that at a certain point in history were recognized as outdated. They have to
be revised. There is a need to abandon the tradition of opposing the city and the village, as
well as the Soviet directive to erase the differences between the two and the destruction
of unpromising villages. The dramatic increase in the territories of urban districts, now
identified with the cities themselves as a result of the reform of local self-government in
Russia, and active agglomeration processes require the development of fundamentally new
ideas about the structure and character of a modern city, incorporating an extremely diverse
architectural and natural environment. The task is to minimize conflicts between the types
of planning and development that are alien to each other and to eliminate their occurrence in
the future. The paper formulates the author’s ideas on the actualization of some long-standing
communal and corresponding urban-planning traditions and creation of friendly relations
between difference loci of residential territories that definitely should have certain autonomy,
and thus have wide enough spatial breaches, and by no means they should become monolithic
residential areas. The democratic social organization requires the formation of an adequate
morphology of contemporary settlements.
Keywords – architecture, art, urban planning, culture, environment, traditions and modernity,
the fate of the village, individualization, democracy

Town-planning traditions were very different in different eras and among different nations
and states. The requirements of modernity also cannot be defined unambiguously. One can guess
that the organizers of this conference, formulating its title, had in mind the eternal opposition
between traditionalism and innovation. At the same time, they meant that the concept of
modernity is inseparable from scientific and technological progress, which invariably causes
innovative transformations. Such a view on what is happening, indeed, prevailed in the twentieth
century. It remains influential today. However, it is becoming more and more obvious that other
views, right down to the directly opposite, conservative-traditionalist ones have the right to exist.
An expanding public and professional movement to preserve the heritage, the spirit of the place,
cultural identity, etc. goes against the progressist-modernist vector of civilizational development
and seeks to curb its destructive energy.
The modern movement in European architecture was initiated by the left-wing political
slogans of a radical transformation of society and the environment of its life activity. The old
capitalist cities were then subjected to merciless criticism, which depreciated their entire cultural
potential accumulated over the centuries. [Le Corbusier].

© Bondarenko I.A., 2019
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A revolution occurred in our country opened the possibility of a wide-scale implementation
of the most daring vanguard ideas. Many then enthusiastically set about creating the new on the
ruins of the old. And after giving up the avant-garde architectural and artistic trends, when social
realism with its historical continuity began to spread, the year 1917 continued to position itself as
the beginning of a completely new era. Neither the impetuous reforms of N.S. Khrushchev with
the promises of intimate communism, nor the "stagnant" policy of building "developed socialism"
shook that idéologème. Finally, we came to a new revolution that canceled the achievements of
the old one, but not completely.
We fail to turn over the hardest page of history in order to deprive key events of the 20th
century of burning relevance. The fact that this is, indeed, overdue, is evidenced by the rejection
of the celebrations of the 100th anniversary of the October Revolution. That was a momentous
event, which definitely disappointed a lot of Soviet patriots, but made it clear that everything was
over.
In the field of professional culture and education, the cult of VHUTEMAS and their
European counterpart Bauhaus continues to remain a remarkably persistent anachronism, as if
they have laid the foundations of our profession. The first year students of all Russian
architectural schools are taught the basics of the volume-spatial composition, which go back to
N.A. Ladovsky, revived in the 1960s by V.F. Krinsky, I.V. Lamtsov and A.M. Turkus. Having
emerged under the slogans of rationalism, this very schematic avant-garde teaching is now being
presented as our classic, the golden fund [Melodinsky]. It is good that there are substantial
historical and architectural disciplines that compensate for the flaws of such formalistic
propaedeutics. It is also good that the great masters of the “old school” affected our education in
their time. But the abstractions of the left, modernist sense were too influential and destructive in
terms of the revolutionary in relation to the truly classical tradition. It is hard to disagree with
A.G. Rappaport, who considers this to be the reason for the degradation of modern architecture
which has lost its fundamental content and, as a consequence, has merged with the design - a
purely applied, decorative art [Rappaport].
The meaning of the aforesaid is that the requirements of modernity are not at all reduced to
architectural innovation for the sake of innovation. Modernity includes the heritage of past
epochs, and cultural traditions that have survived to the present, even if they seem irrational and
outdated to someone. Everything that exists is in our reality, in the present, identified with
modernity.
I foresee objections to such identification, based on the definitions of modern-outdated,
fashionable-old-fashioned, progressive-regressive, etc. Without denying these definitions, I
nevertheless argue that the concept of modernity cannot be politicized, by sending all those who
disagree with the official interpretation of progress and the image of the future it generates to the
category of retarding the development reactionaries. Indeed there were great civilizations which
cultivated their traditions.
A significant argument in my reasoning is the historical fact that at the turn of the 20-21
centuries the strategic slogan - “sustainable development” - was put forward and adopted by all
developed countries. A.V. Ikonnikov then estimated at its true worth, expressing confidence that
the utopian thinking inherent in the twentieth century will become a thing of the past, and “the
new century will be a time of searching for sustainable balance and harmony, which will spread
to architecture as well” [Ikonnikov, 64].
Humanity has come to realize the need for a balanced, smooth development, allowing of no
social and economic distortions, political upheavals and international conflicts. The priority was
to improve environment, the living environment quality and resource and energy conservation,
preservation of natural and cultural heritage. To develop these ideas, the Russian Academy of
Architecture and Building Sciences was asked to pursue "biosphere compatibility" of both new
and old, unfavorable in this regard, populated places [Ilyichev]. By and large, we are talking
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about mitigating the anthropogenic and associated with it man-made pressure on the Earth, and
ultimately - the harmonization of the relationship between man and nature on a planetary scale.
This lofty goal is perceived, however, as a practically unachievable dream, for each country
individually, and international unions and coalitions, have a lot of their own intractable problems.
Politicians and businessmen are concerned about gaining quick success in fierce competition.
From here come the calls for maximum economic benefits and the creation of all sorts of
breakthrough research and production technologies. Sustainability of development has to be
forgotten.
This has a direct bearing on architecture and town planning. If in the last decades the policy
of “resettlement of Russia” was consistently pursued (expression by AI Solzhenitsyn), then there
would not have been a frightening imbalance in the settlement system in favor of megacities, and
especially of large sizes - Moscow. Much better would have been the case with the restoration of
architectural monuments and the preservation of the historically established urban environment.
The new building would become more contextual, delirious in relation to the peculiarities of the
place. In Russia, highly artistic and original modern architecture could be born. This is prevented
by the existing opposition of pragmatic architectural and town planning design and work with
heritage.
The powers of the building complex, acting together with the large construction business and
persistently prolonging the life of modernist cliches in their Soviet version, are too strong. The
technocratic approach to architectural design does not give up its position, hiding behind the
indisputable authority of the innovative development path. And life requires something
completely different: the rise of a humanitarian, socio-cultural, ethno-confessional and artistic
approach to architecture as a great art and inspired creativity.
There is a need to identify half-forgotten, but valuable, city-building traditions worthy of
maintenance, updating and use in the future. There are also such techniques and rules
characteristic for modern urban planning, having already become traditions for us, which should
be subjected to a serious revision.
First of all, one should pay attention to the stereotype of a large, multi-storey, densely builtup, concrete-glass city. Despite the occasional criticism, such a city is considered rational from an
economic and functional point of view. And the main thing that ensures its longevity is a sense of
prestige of living in it. The idea of the progressiveness of urban civilizations, for which it is the
cities that allegedly served as the “locomotives” of development has been too long cultivated in
us. This was mingled with the painful impression of the realities of the Soviet era, when cities
were better supplied, equipped, purposefully developed, as opposed to the villages, which were
considered unpromising and generally disappearing type of settlements. That had an ideological
currently forgotten background: in the cities, at the factories an advanced working class was
formed, and in the villages there remained an inert petty-bourgeois peasantry without any future.
Not so long ago, we had a correspondence dispute with E.I. Zagorodnov a former chief
architect of Novosibirsk region, concerning the ideas of urbanism and desurbanism. He stated
that it was unbecoming for such a great power as Russia to move into small houses
[Zagorodnov], and I explained to him that in their single-family houses people become big and
free, whereas in huge multi-unit ones they are small, pathetic and faceless [Bondarenko, 2010].
Unfortunately, my opponent expressed the position of the majority. The reaction of some
governors to the proposal to preserve and restore the dilapidated wooden buildings of historic city
blocks is well known: no, they are not going to “live in the village” (thank you, M.G. Meerovich
for this information).
The ambitious "renovation" program, announced by Moscow, absolutely allows of no
lightening of the urban load on residential territories, but only aggravates it. But after all, the city
and its inhabitants are so acutely lacking in the comfort of a quiet small-scale and especially
estate environment [Bondarenko, 2007]. The main thing is that they have no freedom of choice.
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I am convinced that when citizens have such freedom, many of them will prefer their own
house with a plot, even if the uncomfortable surroundings of a high-rise metropolis remain
around. It is only necessary to dispel the myth of the high cost of the cottage, allegedly
incomparable with the apartment. Both can be expensive and relatively cheap. Only the fact that a
single-family house with a plot is the richest type of manor dwelling [Lebedeva] is indispensable.
We will definitely return to the oldest tradition of urban estate building, if we consistently take
care of improving the quality of the living environment.
The dramatic increase in the territories of urban districts resulting from the relatively recent
Russian reform of local self-government, which have now become identified with the cities
themselves, as well as active agglomeration and globalization processes require the development
of fundamentally new ideas about the possible and desired morphology and about the very
architectural image of the modern city, which incorporates a multitude of completely
heterogeneous three-dimensional and landscape elements. The goal is to minimize conflicts
between administratively united but alien to each other types of planning and development and to
exclude their growth in the future.
In this situation, it is necessary to recognize that the decisions going back to the tradition of
radical transformations of enlarging settlements in order to give them planning, compositional
and stylistic integrity were erroneous. Such a tradition is fraught with not only excessive material
costs, but also with psychological trauma, and most importantly, the loss of unique historical,
cultural and natural values.
An opposite - inductive approach seems weak, weak-willed, forcing to put up with chaos.
However, it is driven by a caring attitude towards each locus as a subject of soft, gentle
integration. The whole turns to be not monolithic, but discrete, multiple.
This is at variance with the ideals of forming the city as a well-organized architectural
composition, as a single ensemble characteristic of New Time, as well as with modernist
aspirations for the functional-planning, volumetric-spatial and large-scale integrity of new
architectural entities. Although, virtually all real-life cities even those built on a single regular
plan, have not absolute, but relative integrity. It is important to grasp in order to abandon
categorical judgments hereabout.
With the inclusion of Russian cities in the global economic networks, they encounter an ever
more noticeable separation of architectural and spatial loci of international and local values
[Ptichnikova]. To hinder what is happening is almost impossible. People want not to lose theirs,
but at the same time to acquire something advanced and extraordinary. How to reconcile these
opposing intentions? Should contrasting compositions or kind of a medium-arithmetic mixture be
created? I am sure that neither can be done. There is a third way, the meaning of which is to
prevent conflicts. It is possible with the abandonment of a simplified understanding of the
problem of the integrity of the city. Why should a huge settlement be a single organism? In my
opinion, it may well be a community of different organisms.
I must also say that the time has come to revise the theoretical tenets of modern
anthropocentric urban planning, absolutizing and schematizing the role of man and society in life
on Earth. The development of science and technology should be aimed not at prideful growth and
transformation of nature at the need of short-term economic benefits, but at helping it in the fight
against destructive natural processes, at improvement activity with the care of all its organic and
inorganic components. This brings us back to the long-forgotten old - very ancient human views
and traditions imbued with primitive pantheism.
Organically growing together with the landscape, imbued with the spirit of the place,
traditional settlements became the property not only of human communities, but also of the
“Mother of the Raw Earth” itself, which carefully sheltered them. Hence, here is the reason for
the uniqueness of each farm, village, city, which received its own character, its own scale, image.
All this is felt today, when it comes to historical settlements, unique architectural complexes,
monasteries, manors.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

813

URBAN MORPHOLOGICAL THEORY

But why modern construction does not fit into the same logic? Obviously, its origin is due to
a completely different, proud, globalist-technocratic ideology. A vivid testimony to this is the
skyscrapers, expressing the gust of earthlings into the heavenly heights and the courage of their
engineering thought, going against all winds and earthquake. True, the severity of such sensations
has long been dulled by the mass character of high-rise construction. But this does not mean that
there is no point in talking about them. There is sense and it worries. The typing of the mass
construction, and the general standardization of the urban environment, up to the elements of the
beautification, which, in fact, should correspond to the spirit of each particular place also worry.
The ancient tradition of separating the serf core of the city became a thing of the past. With
reservations about some of the surviving medieval castles and kremlins, this statement can be
agreed. Present day cities differ from villages only in their very large size and density of
construction in central parts. Is it good that this creates, at times, the impression of a structureless
jumble?
Someone will answer that it is good, because it seems to give the right to resolutely rebuild
and merge this entire area into something single. But for supporters of the multi-core, polycentric,
patchwork structure of the residential tissue, this is bad, insofar as the observed chaos leads to the
collision and destruction of those nuclei and loci that could serve as structural units of the city
formation. The aforementioned word ‘jumble’ implies that one interferes with another in a
spontaneous collision, "driving over", suppression and destruction.
In favor of multi-part, "patchwork" fabric speaks the fact that the city from social perspective
has been from time immemorial and, it must be admitted, remains today nothing more than a
territorial, neighboring community, that is, a place of peaceful coexistence, living together of
different people, their groups and unions. It follows that it would be very useful for us to refer to
the long-standing traditions of building good-neighborly relations between relatively
autonomous, functionally and architecturally self-sufficient worlds. The key to success in this
field is respectful treatment of each of them and the rejection of encroachments on someone’s
legal sovereignty.
When we are engaged in monuments of architecture and town planning of art, establish the
boundaries of their territories and protected zones, this becomes quite obvious. In modern town
planning, however, other rules dominate, which have also become traditions now, namely: the
violent arrangement of one to another, the subordination of any particulars to the interests of the
whole. These later traditions are a stumbling block; they have discredited and outdated
themselves. They must be abandoned in favor of previous ones, worthy of reflection and rebirth
in a new capacity.
Some architectural objects with their town-planning loci should by all means receive a
certain measure of independence that is, sufficient spatial gaps between themselves and in no
case should be monolithic in solid arrays that suppress and smear the articulation of their own
images. A good urban environment requires a single-piece approach to its formation. Is not this
what wonderful historical cities testify to?
It must be added to the said that the today declared democratic social system itself is in need
of creating an adequate morphology of the settlements.
There still exists an influential but erroneous tradition of unifying residential development
under the slogans of achieving social justice. In fact, this is how ambitions of totalitarian regimes
manifest themselves, with a firm hand leading the loyal subjects to happiness. True democracy is
inextricably linked with the interests and abilities of individuals, very different in nature and
variable in time. Hence the need for individualization and architectural and urban planning
solutions comes out.
A person is able to adapt to any environment, but this does not mean that he befits to
continue being content with the scarce products of the current construction industry. Even if the
assortment of architectural proposals is significantly increased, it still will not lead to real success
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of the business. The architecture for sale is not at all the same as architecture to order, for oneself,
for one’s family and heirs.
Hence the conclusion that the high objectives of socio-cultural development lead in the long
run to a revival at the new level of the traditions of private ownership, mostly single-family estate
development of settlements, regardless of their status. It is quite clear that garden towns of the
village type will be preferable to the “stone jungle” cities prevailing today, which will be a thing
of the past as a degrading human dignity heritage of the industrial era with its failed revolutionary
utopian social experiments.
References
1. Bondarenko, I.A. (2007). ‘Cities Need Estates’, ACADEMIA. Architecture and construction, 1, 1316.
2. Bondarenko, I.A. (2010). ‘On the City of Rural Type’, Urban planning, 2, 64-67.
3. Zagorodnov, E.I. (2009). ‘Do We Need a Low-Rise Russia?’, Construction. Architecture. Real
Estate, 4(64) May-June, 12.
4. Ikonnikov, A.V. (2010). ‘Russia in the Architectural Process of the Twentieth Century’, Architecture
of a changing Russia. State and prospects, 55-64
5. Le, Corbusier. (1976). ‘Three Forms of Settlement. Athens Charter’, Translated. from French.
6. Lebedeva, G.S. (2008). ‘Architecture as an Accumulator of Social Ideas. Rural Manor: Past and
Future’ (theses), Issues of the theory of architecture. Architecture and culture of Russia in the twentyfirst century. The Fourth and Fifth Ikonnikov readings proceedings. Ed. AzizyanI.A., 123-126.
7. Melodinsky, D.L. (2018). ‘Architectural Propaedeutics: History, Theory, Practice’.
8. Ptichnikova, G.A. (2012). ‘Double City’: the Interweaving of Global and Local Trends in the
Formation of the Architectural and Spatial Environment of Russian Cities’, Issues of the theory of
architecture. Architecture in a dialogue with the man. Sat scientific papers and reports on The
Seventh and Eighth Ikonnikov readings proceedings. Comp. and rep. ed. I.A. Dobritsyna, 97-110.
9. Rappaport, A.G. (2016). ‘On Architectural Propaedeutics’, http://papardes. blogspot.
com/2016/os/blog-post 16.html.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

815

URBAN MORPHOLOGICAL THEORY

UDC 711

Yuan Huang1, Pu Bian2*, Wenyan Cai1, Yanxiao Pan11
1
2

Southwest Jiaotong University, Chengdu, Sichuan, China 611756)
Tibet University, Lhasa, Tibet Autonomous Region, China 850012
*e-mail of corresponding author: 545257686@qq.com

LHASA URBAN MORPHOLOGY EVOLUTION
AND CONSTRUCTION PATTERNS ANALYSIS
Abstract: With the rapid development of Lhasa, a huge collision has emerged between the
traditional urban form and the modern urban form. This article takes the temple areas,
independently constructed settlements, modern apartments and modern service-centers as
case studies, compares the textures, the lanes, the architectural prototypes and the living
styles of these case studies from the comparative view of spontaneous construction mode and
planning & construction mode. Finally, it explores Lhasa's urban form characteristics and
evolution patterns so as to provide the theoretical support and the reference to the study on
individualized and localized urban forms in Lhasa.
Keywords: spontaneous construction, planning & construction, urban form typology, Tibetan
culture, Lhasa city.

Introduction
Urban morphology not only reflects the urban elements under the geospatial scope, but also
records the development of the city. The feature of its constitution and changing is the result of
contradictions inside and outside. Diverse bases of productivity, economy, society, natural
environment, humanity, and so on, have this city burgeon with different characteristics of times.
Except for the urban planning, most cities develop following their own society, economics, natural
environment and technology. （Qi，2011）As the result of urbanization, urban morphology keeps
changing and developing under the social economy development and meets the demands pertaining
to people and developing society. The process of government-allocating land transfer is executed
on the basis of planning & construction, different kinds of planning regulations and completed by
developers. While, the process of spontaneous construction is through private farmland transaction,
according to former land scale and relevant data management, and whose architectural style and
form are completed by private construction group as the residents intended. Thus, the spontaneous
construction follows a natural law, and whose development demonstrates the evolution in different
times. Lhasa, the capital city of Tibet Autonomous Region, is located on a 3650-meter-high plateau,
possessing an average sunlit time over 3000 hours. As the centuried Tibetan Buddhism
predominates in local politics, economics, culture and region, Lhasa is featured in Tibetan
traditional culture and particular urban morphology. While modern urbanization changed urban
form, complicated component elements, brought in more population, striking the formal urban
morphology. Based on the typical example, Lhasa, the article will analyze the form, factors in
forming, merits and demerits through morphological typology, and put forward the importance of
duration and regionalism in the urban construction.
Evolution of urban morphology in Lhasa
Lhasa, meant “Holy Land” or “Buddhist land” in Tibetan, with the superior geographic
location, has been the traditional plateau city the southeast frontier of China for more than 1300
years. Cultivated from Tibetan Buddhism, the traditional Tibetan culture influenced the spatial
form and functional organization. （Fan，2016）
© Yuan Huang, Pu Bian, Wenyan Cai, Yanxiao Pan, 2019
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Generally, the traditional urban morphology of Lhasa uses regional buildings as the node and
connects functional areas through circumanbulations, whose functional component elements are
simple.
While, the modern urban morphology of Lhasa, in comparison with the former one, adds
modern functional component elements, uses landmarks as the node, expands the scale of public
buildings and cultural buildings, perfects urban infrastructures, enriches the space forms and
varieties, preserves the pattern of Potala Place, extends axes (including the InterContinental
Hotels & Resorts on the west-east axe and Princess Wencheng Theatre on the north-south axe)
and enhances city loop traffic enriching the diversity of landscape and making a more effective
traffic system. All of the methods present the unique characteristic in modernizing Lhasa.

Figure 1. The Abstract Drawing of Nowadays Lhasa Skyline. (Pu, 2018)

Analysis on the typical case studies
1. Urban Form through Spontaneous Construction
The spontaneous construction mentioned in this research is an early urban form measure
spontaneously developed by local residents in the form of courtyards on the divided private lands.
The illogical layout is naturally developed following the finger-like roads and is now deemed as
the traditional dwelling form. In the constant traditional residential area, the continuity of space
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and time makes every single moment of local people's daily life disinter through the details in the
space construction. The spatial pattern of Lhasa's traditional urban areas wholly reflects the
process of how the local shape their space in a marvelous way. （Tian Kai，2014） There are
two main types of spontaneous constructions modes in Lhasa, one is the regional areas influenced
by Tibetan Buddhism culture, and the other is the communities autonomously constructed by
citizens. As for the urban planning led by the government, the typical cases are Chengguan
Garden and Tibet Convention and Exhibition Center.
Morphological Characteristics of Jokhang Temple Area
Jokhang temple area, where the oldest settlements existing in Lhasa（Knud Larsen and
Amund Sinding-Larsen，2005), is surrounded by temples, including aristocrat compound and a
few small temples soon after Jokhang Temple has been built, and ordinary courtyard and public
buildings gradually built around them, reflect a social hierarchy. The early architectural form
‘courtyards’ transformed into ‘slabs’. The layout evaluated from irregular to regular harmony.
Building density from inside to outside changed at a range of 45%-60%. The building height in
the center area is two-floor and became five-floor in outskirts area. The plot rate is more than 3.
Most ratios between height and width are 3:1, except Barkhor which is 2:3. The naturally
developed road network looks like a spider net which is totally different from common
“chessboard” in mainland ancient cities. （Wang，2014） The three architecture styles incarnate
a certain space order, strict hierarchy and urban morphology characteristics, which are: temple
building (with Jingding, white, red and yellow colors and thick walls, etc), aristocratic residence
(with red walls constructed by 1.5 meter-high bricks and white walls featured in hand-grasp
surface) and common compound (with rough stone walls and side walls). （Wang，2014）
Without a unified plan in early time, there are a lot of problems at present. For example,
government is trying to improve and update infrastructure construction and mitigate the high
pressure of population in central areas and has paid more attention to the sustainable urban
development.
Chart 1. Morphological Characteristics of Jokhang Temple Area. (Pu, 2018)

Attribute: Influenced by Tibetan Buddism
Location: Lhasa Old Downtown
Texture
Building Prototype
1. Temples

Lane

2. Traditional courtyards

3. Common courtyards

Morphological Characteristics of Garmargonan Community.
In ancient time, there was a Tibetan Buddhist Gammah temple named "Garmargonsan" in
this area, which no longer exists now. （Dawa，2016） And in 1980s people began to build
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houses on farmland. With the development of Lhasa city suburbs, the small village turned into a
downtown. And the spontaneous construction formed a free urban texture and a dense, messy and
complex social form. The only three intensive public green areas are surrounded by varieties of
dwellings. The "spider web" of urban texture consists of high building density (50%), mixed
building styles, filthy environment, impassable roads and random layouts along streets, like the
old downtown, which is extremely compact and messy, showing a typical spontaneous
construction space in two-thirds of Lhasa.
Chart 2. Morphological Characteristics of Garmargonan Community. (Pu, 2018)

Attribute: Spontaneous Construction
Location: Eastern Lhasa (about 1000m away from the old downtown)
Texture
Building Prototype

Lanes

1.Traditional Dwellings

2.Modern Dwellings

2. Urban Form under Planning & Construction
With future eyes, scientific reasoning and expert decision-making, planning & construction
is to comprehensively deploy the future urban development, the reasonable layout, the integrated
projects and so on, to consider the urban structures - economic structure, social structure and
space structure, to put people first, and to meet the traffic demand, through creating the urban
morphology under the blueprint of urban development. （Qiu，2008） As Giovannoni’s theory
"palimpsest" pointed out that urban form is a stage in the process of endless transformation, and
the form itself can self-protect and form its own trajectory. Thus, although the urban form under
planning & construction has innovated and developed a lot, it still inherits a certain degree of
traditional texture. In the modern urban morphology of Lhasa, it is not only the urban form, but
also the traditional characteristics of buildings and decorations that meet the needs of modern
informative life. We observed the autonomously constructed urban places from residential areas
and public spaces in these two aspects.
Chengguan Garden
Chengguan Garden as a typical early urban planning residential area in Lhasa, with relatively
complete facilities, successively developed A, B, C, D, E, F groups in enclosed or linear texture,
and most of whose residential are middle-income or high-income. The early developed Group A
is, as the survey showed, an idea residential place, for taking advantages of its 2-floor Tibetan
exclusive courtyard, open layout, sufficient sunshine distance (height-to-width ratio 1:1) and 1.1
plot rates. Compared to A, Group C was built in the period when house prices raise rapidly, land
became lacking, and the new policy limited building exclusive courtyards, resulting in the
middle-level and high-level residential buildings (8 floors in average), 2:1 sunshine distance ratio,
3.2 plot ratio, the harmonious traditional architectural elements on facades and the north-south
linear texture, revealing a trend of the compact and economic layout.
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Chart 3 Morphological Characteristics of Chengguan Garden. (Pu, 2018)

Attribute: Modern residential area
Location: North Suburb of Lhasa
Texture
Building Prototype

Lanes

1. Tibetan Courtyard

2. Tibetan Apartment

Tibet Convention and Exhibition Center
Started in 2012, the large-scale center consists of 17-floor InterContinental Hotel and open
squares, perfectly engaging with surrounding mountains, providing public spaces and creating a
fine landscape, representing the large-scale public buildings in modernizing Lhasa.
Chart 4 Morphological Characteristics of Tibet Convention and Exhibition Center. (Pu, 2018)

Attribute: Modern Public Buildings
Location: Eastern Lhasa
Texture
Building Prototype

Lanes

InterContinental Hotel

Tibet Convention
and Exhibition Center

Mass Art Gallery

Conclusion
This study analyzes the typical morphological characteristics of Lhasa city by case study, and
it aims to explore pros and cons in spatial form between the spontaneous construction and
planning & construction in the urbanization process in Lhasa. As the article illustrated above,
though being accompanied with various spatial forms, harmonious neighborhood and detached
residential prototype, the spontaneous construction still brought about a lot of problems such as
disorder space forms, poor environment, impassable roads, hidden danger of fire, insufficient
infrastructure and so on, and is slowly dismantled in nowadays urban development. While, the
planning & construction, though whose spatial form and neighborhood relationship are less
satisfying, features in fine infrastructure, aesthetic landscape and superior privacy and is highly
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praised. Since both of spontaneous construction and planning & construction play initial role in
integral morphological characteristics in Lhasa, the regional features need the guidance of
planning & construction, the "spider web" needs to be enhanced to meet the needs of modern
daily life, and Lhasa’s local morphological elements need to be fully considered to inherit the
historical trace of tradition and foster a unique spatial characteristic of custom and regionalism.
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TYPO-MORPHOLOGY AND ENVIRONMENTAL
PERCEPTION OF URBAN SPACE
Abstract: Urban morphologists intuitively understand and abstract patterns and elements
of cities. Typo-morphology is an approach in urban morphology that classifies urban elements
by their morphological characteristics. This paper discusses how the urban form affects
different perceptual modalities. Vision is the dominant sense in humans, and the predominant
focus in architecture and urban design. Visual perception is enhanced when supported by
related auditory cues and vice versa. Sounds provide an important link to reality, are
enriching and protective. We pay more attention to sources we can hear but not see, for
example a car approaching from behind. Without sound, visual perception is less contrast and
less informative. Urban design can be understood as the art of arranging urban elements,
such as streets, buildings, sidewalks, urban furniture, vegetation etc. to meet human needs. It
is important for urban designers to understand the urban form in the context of environmental
perception and cognition related to the urban space for informed urban design.
Keywords: typo-morphology, morphological structure, environmental perception, design
elements, urban design.

Introduction
Urban design can be understood as the art of arranging urban elements, such as streets,
buildings, land uses, sidewalks, urban furniture, vegetation, etc. in urban space (Taylor, 1999;
Marshall, 2016). This urban design practice can be derived from urban morphology. Typomorphology is an approach in urban morphology that classifies urban elements by their
morphological characteristics, such as typical buildings, streets, or plots etc. and how they are
arranged, as well as their variations and mutations over time (see Moudon, 1992; 1994; Kropf,
2009). Typo-morphologists intuitively recognize and abstract urban elements and patterns
(Marshall and Çalişkan, 2011, p.421; Marshall, 2015). They create morphological structures (e.g.
Kropf, 2014; 2018), typologies of design elements and patterns and rules how to combine
different architectural or urban elements into patterns (e.g. Alexander et al. 1977; Alexander,
1979; Sanders and Woodward, 2015).
Morphological structure describes urban elements as physical features of cities and their
hierarchy on different scales, from architectural elements in a room, dwelling, building storey or
building, to urban elements such as building façades, buildings, streets, routes, neighbourhoods
and urban regions (Alexander, et al., 1977; Cataldi, 2017). Many morphologists have proposed
morphological structures for urban analysis that consists of different urban elements (Conzen,
1960; Lynch, 1960; Cullen, 1961; 1967; Caniggia and Maffei, 2001 [1979]; Alexander, 1979;
Kropf, 2014; 2018). Urban morphologists commonly agree upon three fundamental elements of
urban form: building, plot (or lot) and street. The morphological studies are predominantly
executed on four scales or resolutions of analysis: building/plot or lot, street/city block, city and
region (Moudon, 1997, p.3).
Urban designers work predominantly with experiential qualities of cities and spaces between
buildings in three dimensions (Southworth, 2016). The classifications in urban morphology do
not always derive from knowledge about how humans perceive urban space or understand
© Todor Stojanovski, Östen Axelsson, 2019
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physical features of cities. Instead, they are based on architectural or urban design and
development practices. This paper looks at different conceptualization of morphological
structures and urban elements and research on environmental perception and cognition. It
discusses urban elements of the morphological structure of cities in different perceptual
modalities and symbolic representations. Many architects and urban designers advocate for
operational urban morphology or morphologically informed urban design (Samuels, 1990;
McGlynn and Samuels, 2000; Talen, 2014; Sanders and Baker, 2016). Physical form rather than
land use and urban activities persists over time (Hall and Sanders, 2011, p.442). There is
increased interest in form-based master planning (Duany & Plater-Zyberk, 1991; Duany & Talen,
2002; Talen, 2002; 2009; 2013; Walters, 2007). Understanding urban form and its design in a
context of environmental perception and cognition related to urban space is important for urban
designers, and for researchers of the impact of urban form on human behaviour. Urban elements
influence human behaviour through the sensory modalities, like vision, hearing and touch, as well
as how cities are conceived and represented mentally.
Literature review
Urban designers and morphologists focus on the physical form of cities. The urban elements
are their common interface or framework. Designers often use a palate of urban elements to
create three-dimensional urban spaces, whereas urban morphologists study and classify urban
elements by their characteristics. The literature review furthermore looks at works of
anthropologists and environmental psychologists, architects, urban designers and planners that
worked with wayfinding, orientation and experience of urban space.
Typo-morphology, urban elements and their arrangement
Typo-morphology is an approach in urban morphology that seeks to understand cities and
their evolution through classifying urban elements into types. Aldo Rossi refers to types as
archetypes (the Platonic forms in mind). In contrast to the Italians, English speakers (Marshall,
2005) prefer patterns. The differences between types and patterns are subtle. Patterns tend to be
less metaphysical and practically applicable to solve urban design problems. Gianfranco
Caniggia, one of the pioneers of typo-morphological approach, argues that cities grow
incrementally with many elements being juxtaposed. An understanding of the formation and
transformation of cities needs analysis of the mutation of the elements through both time and
space (Moudon, 1994, p.292).
Architectural styles, building, street and neighbourhood types are social constructs. Society
creates them to simplify communication and promote values (Franck 1994, p.345; see also the
prototype theory in cognitive psychology, e.g., Rosch and Mervis, 1975). A type is a
characteristic exemplar of a place, the essence or the original place that makes it possible for us to
understand its image and class (Franck and Schneekloth, 1994). Similar as to a concept in
linguistic terms, a type packs much information into one icon: a set of architectural or
environmental attributes; a set of rules for construction and for organization of space; a set of
behaviours and defined roles that take place within it; and a set of qualities it should exhibit
(Schön 1988, Robinson, 1994). The spatial practices of any society both structure and are
structured by the activity of creating and classifying types (Franck and Schneekloth, 1994). Like
cognitive schemas (Anderson, 2015), types structure knowledge. Without types of some kind we
could not know or act; we would have no way of recognizing similarities or patterns of
differences, or of creating such patterns. We would have no way of structuring space or practices
in space. Spatial structures and our ideas about them constitute a form of knowledge, a way of
knowing the world. Types are not static. They change over time and vary considerably between
cultures and between different groups within the same cultures. Even though the typologies vary
across cultures, the activity of creating types lives within all societies (Schneekloth and Franck,
1994). Types emerge in one of two ways: relatively unconsciously, as a human response to the
need to order objects for functioning in daily life and more or less consciously, in response to the
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need to professionally describe and analyse an object for a specific reason. Type is what people
ordinarily use and represents a way of understanding architecture or cities as sets of generalized,
identifiable objects. The second kind of type represents the professional attempt to make
distinctions and clarify relationships. In the first approach, type represents a point of convergence
of objects (house, apartment). In the second, type delineates and differentiates between objects,
defining boundary conditions (single-family, multifamily housing). These two ways of creation
types relate to two different ways of understanding: nonprofessional, associational understanding
from accumulated direct experience, and professional, critical, analytical or organized
understanding. These two perspectives generate different, but complementary and often
overlapping sets of categories (Robinson, 1994). This complies with general knowledge in
cognitive psychology informing us that novices tend to categories objects based on surface
features, whereas experts tend to categorise them based on their meaning and function (Anderson,
2015).
Christopher Alexander’s pattern language is an example of the typo-morphological approach.
Alexander (1979, p.519) argues that each building, neighbourhood and town has a particular
morphological character marked by patterns underlying it: patterns of events determined by
culture and physical spaces where human activities happen. The patterns of events always
interlock with certain geometric patterns in the space. The physical patterns precondition pattern
of events to happen. A set of underlying elements and relationships between elements
characterizes an urban pattern: X = r (A, B, C….) where X is type and r shows relationships
between elements A, B, C… Each pattern is connected to certain larger patterns that come above
it in the language; and to certain smaller patterns or elements. In the pattern language, the
elements are patterns and patterns are elements depending on the scale. In addition, there are
rules, embedded in the patterns that describe the way that patterns are created and how they are
arranged with respect to other patterns. Even though there are theoretically millions of
combinations between elements, the number of generic patterns is rather small. The rules only
allow combining certain elements in a pattern. Few hundred patterns define cities like London or
Paris (Alexander, 1979).
While Christopher Alexander presents the pattern language as unique expression of local
culture and specific cities, many morphologists have worked on generic morphological structures
that reoccur in different typo-morphological traditions. The Italian architects, the followers of
Severio Muratori and Gianfranco Caniggia, discuss building typologies through establishment of
procedural typologies (tipologia processuale; Moudon, 1994, p.292). Procedural typologies
include typological processes. Typological process is progressive transformation of the idea of a
building in its relationship with the route. Caniggia describes two major urban elements in
interplay: the route (or street) and the building. The city block is an aggregate defined by the
character of the route and aligned lots and buildings. These processes happen progressively from
architectural scale (the building), urban scale (block or aggregation of blocks in a matrix) to
regional scale (arrangement of settlements along regional poles and matrix routes, axes).
Typological processes include typologies of buildings on lots, routes, blocks and a hierarchy of
poles and routes (Caniggia and Maffei, 2001).
Similarly, M.P.G. Conzen differentiates urban elements: street layout, lots and their
aggregation in blocks and buildings (Conzen, 1960), and land utilization (Birkhamshaw &
Whitehand, 2012). The urban landscapes/townscapes/cityscapes are historical layers of urban
elements (types of streets, lots and buildings). Cities experience cycles of intensive development,
building booms followed by slumps. Technological revolutions, new planning paradigm, social
and economic transformations, etc. trigger building booms in unpredictable fashion (Whitehand,
1987). Burgage cycles effect locations periodically. Every generation tenants reshapes buildings
within the constraints of their lots and streets (Conzen, 1960).
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Figure 4. Interaction between building and route and the modularity chart based on poles
and axes (Caniggia and Maffei, 2001, p.163)

The difference between the two approaches is in the perspective. As a geographer, Conzen
looks at the city from above. The city block is a block of buildings. The lot defines the building.
Caniggia is an architect. The analysis of urban form proceeds from the small to the large elements
of the urban environment (Moudon, 1994, p.292). He stands on the street and looks at the
architectural object or project. This defines the two principal perspectives in urban morphology:
1) observing the city from above, or 2) from within.
Two approaches in urban design have worked with symbols and urban elements to combine
these perspectives. The aim is to understand urban experience and experiential qualities of urban
environments. Kevin Lynch (1960) conceptualized five urban elements: paths, edges, nodes,
districts and landmarks. These elements belong to the city from within, but they are represented
on maps as symbols. Imageability according to Lynch defines the strength of the urban element to
produce a strong or weak sensory mental image. The main streets are usually major paths because
of the number of stores, many signs, many people, etc. and evoke strong images. People orient
themselves by pedestrians moving along major paths and landmarks. They create mental maps of
major and minor paths in respect to edges (impermeable transportation infrastructures,
waterfronts, etc.) and landmarks. Gordon Cullen (1961) analyses sequence of images (serial
visions) along pedestrian paths. He also represents the elements in each image with symbols on a
map. The focus of the serial vision is the path, but it is defined by surrounding buildings and
landmarks (what pedestrians see at the viewpoints). In contrast to Lynch, who focuses on
imageabality of these urban elements that pedestrian sees, Cullen (19697) looks at their character,
scales and complexity.
The combination of the Conzenian and Muratorian typo-morphological traditions with Kevin
Lynch’s urban elements and Gordon Cullen’s indicators produces a generic morphological
structure (Figure 3).
Kropf (2014) fuses the Conzenian and Muratorian typo-morphological traditions and opens
the discussions on a generic morphological structure. His review of the works of Conzen (1960)
and Caniggia and Maffei (2001) includes a reconciliation between the two perspectives. Kropf
embeds street space (Caniggia’s block) in the morphological hierarchy of street, lot and building,
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that expands to urban block and urban tissue (a morphological district). This morphological
structure does not consider edges. Secondly, it does not consider symbolic representations on
larger scales developed. With a regional view from the top, the three dimensional urban space of
urban designers becomes centres/centroids (poles in Italian school of urban morphology) of
activity and foci of transportation. This requires a topological understanding of relationships
between neighbourhoods/urban areas (Figure 4). In the end, the generic morphological structure
does not relate to environmental perception. There is no discussion about change in
representations with the change in scale.

Figure 5. Symbolic representation of visually perceivable urban elements on a plan: Kevin Lynch’s urban
elements on the left and Gordon Cullen’s scales and indicators on the right

Figure 6. Generic morphological structure (modified from Kropf, 2014; 2018, to include Lynch’s edges
such as building façade and Cannigia’s city block frontages/pertinent strip)
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Figure 7. Symbolic representation of McLaughlin’s urban system of elements

In the end, there is a more detailed urban design approach that focuses (like in the
Muratorian typo-morphological tradition) on street spaces and the city block-street frontages
(Figure 5). This symbolic representation shows elevations of building façades and interactions of
neighbours and their perceived home territories (Appleyard, 1981)

Figure 8. Symbolic representation of street spaces, interactions of neighbours over streets with high,
medium and low volume of traffic and their perceived home territories (Appleyard, 1981)

Environmental perception
We recognize urban elements (benches, bus stops, subway exits, kiosks, sidewalks, etc.) as
types. We match new impressions with previous experiences and interpret urban space in terms
of affordances (subway exits lead to the underground train, robbers may hide in the unlighted and
obscure park, the kiosk provides for newspapers, etc.). Affordances show what the urban
environments offer to the observer either for good or ill (Gibson, 1986, pp.127). Environmental
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perception includes interpreting sensory information from the physical and social surroundings,
and the emotional responses they provoke.
The visual field is the area within the fields of view of both eyes. It is clear in the centre
(foveal vision) and vague in the periphery (Figure 5; Gibson, 1986, p.206). The space within
clear visual acuity is roughly 100–200 m. Similarly, it is possible to understand speech roughly
within 20–30 m. These fields are referred to as spaces of visual and auditory acuity (Hall, 1967;
Gehl, 1987; Figure 6).

Figure 9. Human perception and environmental stimuli

We learn about cities by walking between destinations, perceiving the environment and
creating a mental symbolic representation, or a cognitive map, of it. Environmental perception is
a process of apprehending and responding to environmental stimuli. It is influenced by a mix of
attitudes, motivations and values that affect actions. Perceived environment is the product of this
process (Rapoport, 1977, p.25-30). It links to concepts such as life space (Lewin, 1935) and
Umwelt (von Uexküll, 2010 [1934]). Life space is a totality of possible events, an overlay of
movement space and accessible or inaccessible regions. The events depend on the state of the
person and the environment (Lewin, 1935, p.12-4). Similarly, Umwelt or environment world
include a perceptual world or space (Markwelt) and action space (Wirkwelt). Environmental
perception includes nested layers as bubbles of space that tangle sensing and responding to
stimuli (Figure 5). The operational environment defines the bubble where people move and work.
Perceptual environment is the space of which people are conscious directly and to which they
give symbolic meaning. In the behavioural environment, people are not only aware but it also
elicits some behavioural response (Rapoport, 1977, p.13).
We are centred in layers of environments (Figure 7). This includes a movement space; an
operational environment. We perceive a portion of this environment. We can act in an even
smaller portion of the perceived environment. There are perceived worlds (of images, sounds,
scents and textures) and imaginary worlds (physical maps, symbolic maps, cognitive maps,
topological diagrams, etc.) Behaviour is more closely related to cognitive than to physical maps
(Rapoport, 1977, p.122).
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Figure 10. Conceptual model of perceived environment

Furthermore, according to David Canter there are two types of environmental behaviour.
Dogs tend to defend a territory, for example a plot of land. This is represented by a continuous
usually three-dimensional space between edges (fences, geographic features, etc.). Cats tend to
take tours and cross edges. This is more a route type of environmental perception. Humans do
both tours and experience three-dimensional space between edges (plots and neighbourhood
borders). This creates several types of neighbourhoods. Neighbourhoods in close proximity are
three-dimensional space, whereas wayfinding or making tours produces mental maps of
routes/paths and two-dimensional neighbourhoods (described as districts by Lynch, 1960).
Neighbourhoods exists as: 1) ‘neighbourhood centres’ defined by more intensive acquaintances
and social interaction; 2) ‘districts’ determined by homogeneity of social groups or/and
morphological similarities (e.g. variations of one type of building); and 3) ‘functional units’, as
wider areas with services needed for everyday life (Lee, 1973). All three different types of
neighbourhoods overlay and coexist on maps (Canter, 1977; Ceccato and Snickars, 2000; Talen
and Shah, 2007). These neighbourhood types (Figure 8) correspond to Kevin Lynch’s districts,
but they do not apply to morphological conceptualizations. Lee’s neighbourhood centres
correspond to behavioural environments, whereas functional units correspond to operational
environments or movement spaces. Functional units apply locally (in terms of walking) and
regionally (by driving or taking public transportation). These operational environments cannot be
seen, but only cognized and represented as shapes.
Urban elements in perceptual space
We perceive the urban environment while on move. Central to perception of the city is the
movement or kinesthetic sensation. The kinesthetic sense of motion is supported by the combined
play of all the senses (Cullen, 1961; Taylor, 2003). Vision is normally the dominant sense in
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humans, and the predominant focus in architecture and urban design. However, we also hear and
smell, and experience the city trough or tactile sense (e.g., temperature). The city often
overwhelms or senses. Perception of urban space requires effort, due to a high degree of
cognitive load. The brain can handle only limited amount of sensory information (Steffansdottir,
2014). Consequently, environmental perception is unconsciously selective, to reduce the
complexity. Drivers neglect the city as they focus only on information that is relevant to them,
such as passing cars and signs (Carr and Schissler, 1969). Cyclists often enter a state of tunnel
vision (Spinney, 2006).

Figure 11. Neighbourhood types (Lee, 1970). Functional units correspond to operational environments.
Functional units apply locally (in terms of walking) and regionally (by driving or taking public
transportation)

To understand the effect of urban form on behaviour there is a need to discuss morphological
structure and urban elements in relation to different perceptual modalities and cognitive maps.
The combination of vision and sound create different perceptual environments (perceptual
worlds). Architects and urban designers such as Jan Gehl (1987), inspired by research on personal
spaces (Hall, 1967; Sommar, 1969), have defined bubbles of spaces within the distance of
hearing or sight. Visual perception is enhanced when supported by related auditory cues and vice
versa. Sounds provide an important link to reality, are enriching and protective (Southworth,
1967). We pay more attention to sources we can hear but not see, for example a car approaching
from behind. Without sound, visual perception is less contrastful and less informative. Audiovisual perception (things within roughly 30 m that we can see and hear) and visual perception
(zone of visual acuity of 100 to 200m) are important for urban design. Visual perception works as
an isovist; the set of all points visible from a given vantage point in space with respect to the
obstacles and voids in the line of sight within a given environment (Benedikt, 1979).
Figure 9 shows the generic morphological structure important for urban design (adapted from
Kropf, 2014) related to environmental perception and symbolic representations. The maximum
scale of visual perception ends at a city block (as plot/lot series) and street layout level. It is
impossible to see a hierarchy of routes or network of districts even from an airplane. However, it
is possible to learn about them and to map them. The audio acuity exists in street spaces (as street
sections). It is not always possible to understand speech along the entire city block
frontage/pertinent strip, but it is possible to see. This creates different contexts for urban
designers.
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Figure 12. Morphological structure (adapted from Kropf, 2014) related to environmental perceptual and
symbolic representations. Symbolic maps are shown on Figure 2, Cullen refers to symbols as indicators

Conclusion
This paper discusses generic morphological structure related to environmental perception.
While geographers, architects and urban morphologists tend to create their structure and urban
elements along their standpoints, environmental psychology offers possibility to understand
morphological structure from a perspective of different perceptual modalities, mainly vision and
sound. Creating symbolic representations according to established morphological structure of
buildings, lots and streets however does not correspond to visual or auditory realities or
perceptual spaces. This creates two polarities: production of plans of buildings, lots and streets
and showing perspectives (photographs or sketches).
The argument is that we understand cities and operational environments in terms of types and
we create symbols. It is impossible to see an urban region, but creating a symbology of elements
(hierarchy of poles/places and routes) and drawing cartograms helps understand relationships
(Figure 4). Symbolic representations belong to urban design and planning and cartography and
not to psychology, but it is possible to learn from environmental psychology about perceptual
modalities and ranges. Architects and urban designers work with experimental qualities of threedimensional space. This space exists just in a range of visual acuity and incorporates a bubble of
space with audio acuity. Many urban designers and planners have devised cartograms and
symbols helps understand urban space, edges and relationships between streets and buildings,
streets and lots, etc. and represent 3D elements on plans (Figure 2). It is very difficult to create a
skewed 3D perspective by hand on paper, but it is not so difficult to create skewed perspective
projections in digital 3D models and present them on a plan (Figure 10). This would also reveal
architectural elements on the building façade such as entrances, storefronts, etc. (see Krier, 1983).
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Figure 13. Typical perspectives and a skewed top perspective to show the interaction
between building and street/route (visual impact)

Urban morphologists seldom work today with this three dimensional perspective (envelop
view) of urban design. Future typo-morphological research could focus not only on patterns of
buildings, lots and streets, but also on interactions between building façades (city block
frontages/pertinent strips) and on street spaces. These urban spaces (envelop views allow
symbolic representations) are behavioural environments with visual and auditory affordances.
Furthermore, the cities are sequences of these behavioural environments (Cullen, 1960) refers to
these kinematics as serial vision). The urban morphologists should consider kinesthetic sensation
and motion that is crucial in experiencing cities today (Taylor, 2003).
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A REVIEW OF THE RELATIONSHIP BETWEEN URBAN
GREENING MORPHOLOGY AND URBAN CLIMATE
Abstract: Green space in built environment has the regulation on climate which contains
reducing solar access, cooling, humidification, producing breeze in local area. Therefore, it
has a great improvement effect on urban local climate. The investigation discovered that
existing research on the relationship between morphology and climate are mainly based on
hard elements as buildings, pavements and so on but few based on soft elements as green
space or so. This paper tries to bring together the former studies on the relationship between
green space and local climate by typology methods. First, focus on individual green Space,
dividing existing research according to their research scale. Analyzing how the spatial
characteristics of green space affect local climate based on these studies and how to measure
and describe the spatial characteristics of green space through the landscape language. Then,
extending research to green spaces in built environment on block scale summarizes the
classification of green spaces and how they impact on the local climate from former research.
Finally, the study summarizes the relationship between urban greening morphology and urban
climate.
Keywords: urban greening morphology, spatial characteristics, local Climate, typology,
landscape pattern.

Introduction
With the rapid development of urbanization, the urban population and the city scale have
been increasing rapidly, bringing the growth of an urban construction area and changes in the
underlying surface, coupled with a number of human effect factors, forming a unique urban
climate, which has led to many environmental problems. The deterioration of urban climate
environment has seriously affected the daily life of urban residents (Yan, 2014; Guo et al., 2017).
As an important part of urban space, urban green space can obviously improve the urban climate
environment around itself (Wang et al., 2005). Therefore, the research on the relationship
between green space and urban climate is essential for the improvement of urban climate
environment. Green spaces regulate climate by absorbing, reflecting and shielding the solar
radiant energy, transpiration and exchange energy with surrounding environment (Ni et al., 2007).
The greening morphology plays an important role in controlling the processes above, which will
be discussed below.
Methodology
The relevant literature is searched by the cluster sampling method, using the key words
"green space", "urban heat island" and "urban climate" on Google Academic Search engine,
which contains Science Direct and other databases. And papers whose publication year are not in
1980~ 2018 were filtered out. Finally, 48 papers were left behind. It found that that literature was
mainly field research but few were literature review. What is more, most of them focus on the
hard elements instead of soft elements like greening or water body.
According to the research scale of green space, selected literature is summarized in the
following.
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Review on the research of greening morphology
The research scale is often divided into spatiotemporal scale and organizational scale in green
space research. The former is abstract and precise, while the latter emphasizes the relative
position of the research object in the hierarchical system composed of the ecological organization
level with much fuzzy organizational scale (Lu, 2012). For the purpose of this article, the
research will mainly discuss the related research under two kinds of organization scale of green
space: 1) Individual patch -- patch level; 2) A patch class consisting of several individual patches
- patch class level.
Patch level
As shown in Table 1, the literature of which the research objects on the two-dimensional
morphology of patch level is classified according to the morphological description indexes used
in the literature. The total number is more than a half, and the size or shape of the green space is
mainly used. The related conclusions are summarized in Table 2.

Table 1. Two-dimensional indexes of patch level
Morphology Description Method

Main morphological description indexes(2D)

Size

Area

Number of
literature
12

perimeter

4

The ratio of perimeter/area

4

Rectangular perimeter ratio

1

Shape index

6

Reciprocal shape index

1

Geometric form

3

Shape

Quantitative

Quantitative

Qualitative

Table 2. Two-dimensional conclusions of patch level
Morphology Related conclusions

Size

Shape

Number of
literature

Below the lower limit, there is no obvious
2
The area has a relationship.
positive correlation Above the upper limit, the cooling effect does not
1
the cooling effect of
change significantly with the area.
green space within a
There is an optimal value.
4
certain range.
It only shows a qualitative conclusion.
The complexity of the shape has a positive correlation
with the extent of the cooling effect of green space 5
The
shape
has within a certain range.
inevitable connection The complexity of the shape has a negative correlation
with the cooling with the extent of the cooling intensity of green space 2
effect of green space. within a certain range.
It only shows the the existence of connection.
2

For green space size, since the nineties of the last century, many scholars have raised and
confirmed the positive correlation of area and cooling effect of green patch (Wu et al., 2008; Cao
et al., 2010; Zhang et al., 2010; Chen et al., 2014), but the area of green patch has a threshold
value to meet the positive correlation above. Less than lower limit, there is no obvious
relationship between the two; higher than upper limit, the cooling effect has no obvious change
with area changes. Wu et al. (2007) discovered that when the area of a green patch is 3hm², its
cooling effect is obvious; when it is 5hm², its cooling effect is tending towards stability; Chen’s

Urban Form and Social Context: from Traditions to Newest Demands. 2018

836

URBAN MORPHOLOGICAL THEORY

research (2013) showed that the cooling effect of green patch is obvious especially when its area
is close to 1.5~1.68 hm². Tan and Li (2013) found that the area of green patch is closely related to
the cooling effect if its area is higher than 10 hm². Other similar studies show that when the patch
area exceeds 14hm², the area of green patch becomes the main factor affecting the cooling effect
(Jaganmohan et al., 2016). Yu et al. (2017) noted that the minimum area of green space is 4.55 ±
0.5 hm² so that it takes a cooling effect. From above literature, a general law can be summarized:
with the area of green space increases, the cooling effect of it increases. However, small green
spaces may also be affected by other factors (such as its location or surrounding environment)
(Yu et al., 2017), so that it requires a minimum value to keep the cooling effect. The minimum
area of the green patch is different in research above, which may be affected by the experimental
environment. Further research is needed.
There is an inevitable connection between the complexity of the shape of green space and its
thermal effect (Wu and Wang, 2006; Zhang et al., 2009; Wu and Zhang, 2011; Chen, 2013;Chen
et al., 2014; Park et al., 2017), but the description methods and conclusions are not the same, as
shown in Tables 1 and 2. Most scholars choose to describe quantitatively. Most of them choose
one or more of the indexes such as a perimeter, the ratio of a perimeter/area, a rectangular
perimeter ratio, a shape index and a reciprocal shape index to describe the complexity of the
shape of green space. Among them, a rectangular perimeter ratio, a shape index and a rectangular
perimeter ratio have strong independence, and they have very few significant correlations with
other indexes. In addition to this, many scholars have used a visual language to describe the green
patch. They simply divide green patches into shapes and conduct a comparative research (Li et al.,
2016, Yu et al., 2017). In general, the complexity of the shape of green space has a positive
correlation with the extent of its cooling effect within a certain range (Feyisa et al., 2014), and
there is a negative correlation with the cooling intensity (Yu et al., 2017; Feyisa et al., 2014). This
could be caused by the existence of multiple types of land cover in urban areas. The more
complex the boundaries of green land are, the more opportunities it has to connect with other
types of the land cover (such as impervious pavement, residential and commercial areas, etc.),
Thereby, this situation leads to more thermal exchange and reduces the cooling intensity while
increasing the cooling range. It can be seen that if a certain area of green space is to exert the
optimal cooling range while maintaining the cooling effect, or vice versa, a more in-depth and
accurate research is needed. The existing qualitative relationship alone is not sufficient to apply to
actual conditions. Meanwhile, the quantitative relationship between the shape and the area or
other morphological elements also requires precise knowledge, which is mentioned later in this
paper.
In addition, there are also some scholars who focus on the three-dimensional morphology of
green space. The adopted description of green space is shown in Table 3, which is basically
distributed in the vertical structure of green space, canopy distribution, and total vegetation
quantity. They basically cover the three-dimensional morphological characteristics of green space
associated with the ecological processes that produce a cooling effect of green space. The related
conclusions are summarized in Table 4.
As for the vertical structure of green space, the research conclusions tend to be: the more
abundant in the vertical structure of green space, the stronger cooling effect will be (Wu and
Wang, 2006; Chen, 2013). Qualitative descriptions are generally used, such as the structure of the
arbor, shrub and grass, the structure of shrub and grass, the grassland, etc., to fully describe the
hierarchical relationship of green space in the vertical direction.
For the canopy distribution of green space, the indexes and conclusions of the literature are
different. Usually, the description focuses on the overall or partial, and the focus is also different,
such as canopy density and tree coverage is significantly different (Figure 1).
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Table 3. Three-dimensional indexes of patch level
Morphology
Vertical structure

Description
Method
Qualitative

Canopy distribution Quantitative

The total vegetation
Quantitative
quantity

Vertically hierarchical relationship of green space
Tree coverage

Number of
literature
2
1

Tree canopy cover
Tree cover
Canopy density

2
1
1

Vegetation coverage

1

Sky view factor

1

Leaf area index

1

Three dimensional vegetation quantity

4

3D information of trees

1

Main morphological description indexes(3D)

Table 4. Three-dimensional conclusions of patch level
Morphology Related conclusions

Number of
literature

Vertical
The more complex the vertical structure of green space is, the stronger the
2
structure
cooling effect will be.
Canopy
Indexes of canopy distribution have an impact on its cooling effect.
5
distribution
The
total The total green volume of green space also determines the cooling effect that
vegetation green space can exert, and it has a positive correlation with the cooling effect 4
quantity
of green space.

Ng et al. (2012) used tree coverage to describe the vegetation within a single patch, focusing
on the overall vegetation coverage of the patch. It has been found that when the tree coverage is
more than one-third of the total area of the land area, the cooling effect of lowering about 1K can
be achieved; when the tree coverage is greater than 34%, the overall temperature fluctuations in
the entire area are small, which is another thermal benefit in addition to the absolute temperature
reduction. Feyisa et al. (2014) used tree canopy cover to describe. The research showed that the
High intensity of tree canopy cover makes the cooling effect of green space more evident at all
times. Zhou et al. (2005) described it with the tree cover and found it has an inevitable
connection with the cooling effect of green space. Meanwhile, the description of the distribution
of a canopy at a certain location can also indicate that the location is affected by the cooling
effect of green space. Lin (2016) measured the distribution of a canopy with canopy density and
found that during most of the measured periods, there was a significant positive correlation
between canopy density and the cooling effect of green space. Yan (2014) used vegetation
coverage and a sky view factor to describe and found that the observed temperature decreased
with the increase of vegetation coverage, and increased with the increase of the sky view factor. It
is thus clear that canopy density is mainly aimed at tree plants. The above indexes such as tree
coverage, a tree cover, a sky view factor, and canopy density can all be used to measure the
canopy distribution of green space, with different emphasis, as shown in Table 5.
In addition to the vertical structure and the canopy distribution of green space, the total
vegetation quantity of green space also determines the cooling effect of the green space. There is
a positive correlation between the two (Wu et al., 2008; Wu and Wang, 2006; Rafiee et al.,
2016). A total vegetation quantity is described by three dimensional vegetation quantity (Wu and
Wang, 2006) and leaf area index (Wu et al., 2008).
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Figure 1. Comparison of tree coverage and canopy density (Source: Egan, 2010)

Table 5. Comparison of three-dimensional indexes of patch level
Index

Definition
Focus
It usually refers to the ratio of forest area to
Tree
It comprehensively reflects the arboreal
total land area, which is generally expressed
coverage
vegetation in the area.
as a percentage.
It refers to the ratio of the vertical projection
Tree canopy
area of the canopy of the Arbor to the total
cover
area in the forest.
It refers to the ratio of the vertical projected
area of the above-ground area of the plant It comprehensively reflects the status of
Tree cover
community or individual to the sample area, plant communities covering the surface.
which is generally expressed as a percentage.
Radiation is emitted from a point on the
ground. A part of it is blocked by obstacles
Sky
view such as trees or buildings, and then absorbed It reflects the extent to which the line of
factor
by these obstacles. Another part is released sight at a certain location is obstructed.
into the sky. The released radiation to the
total radiation is called a sky view factor.
It refers to the ratio of the total projected area
(crown width) of the canopy of trees in direct
Canopy
sunlight to the total area of the forest (stand) It reflects a stand structure and density.
density
in the forest,which is usually expressed in
tenths.

The morphological elements mentioned above also have a mutual influence, which brings
difficulties to the combination of green space morphological indexes. The current research
focuses on the relationship between green area, the shape and the vertical structure. It can be seen
from Table 6 that a certain green space index in different green areas will be differently related to
the cooling effect due to the change of other indexes. With the increase in the number of indexes,
the situation will inevitably become more complicated. To overcome this difficulty, firstly, it is
necessary to have a comprehensive and clear understanding of the relationship between various
indexes and the thermal effects of green areas, including the mechanism of action, the range of
numerical values that have an effect, and so on. Although the road ahead will be long, some
simple conclusions can be inferred from the results of the current research. For example, small
and simple, large and complexly shaped green spaces may have more pronounced effects on the
improvement of urban climate, and may also have guiding significance for green space design.
However, further research is needed to deepen it.
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Table 6. Combination conclusions of patch level
ombined indexes

Number of
literature

Related conclusions

Interaction between the area and the shape can have an effect on the
2
cooling effect of green space.
Area and vertical The increase in the area of small green spaces with rich vertical
1
structure
structures has a positive effect on the cooling effect.
The same morphological characteristics have different degrees of
Shape and vertical
influence on the cooling effect of green space in different vertical 1
structure
structures.
Area and shape

In summary, it has been found that the relationship between the morphological elements of
the green patch on the two-dimensional level and its cooling effect have drawn relatively unified
conclusions and description methods. However, for the key threshold data, due to the differences
in the actual environment and other factors of the research, no more unified conclusions have
been drawn. On the three-dimensional level, the relationship between the morphological elements
of green space and its cooling effect have also reached a relatively unified conclusion. However,
due to the complexity of the three-dimensional shape, the description method has not been
unified and the threshold data is not perfect.
Patch class level
At the patch class level, the indexes selected by the literature are shown in Table 7. Field
experiments or simulations have confirmed that the distribution and the total vegetation quantity
have a close influence on the effect and a cooling range of green space to regulate climate in the
block. The specific conclusions are summarized in Table 8.

Table 7. Horizontal indexes of patch class level
Morphology Description Method Main morphological description indexes(2D)

The
total
vegetation Quantitative
quantity

Greening rate
Green plot ratio
Green coverage
Vegetation Index
Tree coverage
Leaf area density
Vegetation coverage
Green volume rate

Qualitative

The
distribution
of
green Quantitative
space

Number of
literature
3
1
4
4
4
4
4
4
8
2
4

Degree
of Edge density
fragmentation Patch density
Mean Euclidian nearest-neighbor
2
distance
Connectivity
Aggregation Index
2
Area-weighted mean radius of
1
gyration
Neighborhood green proportion
1
Uniformity
Neighborhood green area
1

Urban Form and Social Context: from Traditions to Newest Demands. 2018

840

URBAN MORPHOLOGICAL THEORY

Table 8. Horizontal conclusions of patch class level
Morphology

Related conclusions

Number of
literature

The total
quantity

vegetation The total green amount basically has a positive correlation with
13
the cooling effect of green space.
The more concentrated the distribution of green space is, the better
3
the mitigation effect of the heat island effect will be.
Evenly dispersed green space have a greater impact on the
3
surrounding environment.
The distribution of The geometry of the distribution of green space (point3
green space
shape,wedge-shape, etc.) has an effect on the cooling effect.
Degree of fragmentation has a negative correlation the cooling
1
effect of green space.
Uniformity has a negative correlation the cooling effect of green
1
space.

In terms of the total vegetation quantity within a certain area of green space, the research
conclusions are basically consistent, that is, the total vegetation quantity has a positive correlation
with its cooling effect (Zhang et al., 2010; Wu and Wang, 2006; Saito et al., 1990; Tong et al.,
2018; Li et al., 2003; Zhou et al., 2002; Kim et al., 2005; Gioia et al., 2014; Brenda et al., 2014;
Duarte et al., 2015; Adeyeri et al., 2017; Zhang et al., 2017), but the adopted description indexes
are not the same. The comparison between the indexes is shown in Table 9, and the total
vegetation quantity of green space is fully described from two and three dimensions by them.
Among them, the green volume rate and the leaf area density can reflect the vertical green
structure in the area to a certain extent, which is more comprehensive than other indexes.
Table 9. Comparison of green volume indexes at patch class level
Indexes

Definition
Features
The ratio of the total area of green
Greening rate space in a given area to the total area of It is used as a planning indexes.
the given area within a certain range.
The ratio of the vertical projected area
Green
of green space of each type in a given It is the main indexes of a city's greening level.
coverage
area to the total area of the given area.
The ratio of the area of the trees to the
It can comprehensively reflect the arbor
Tree coverage total area of the land, generally
vegetation in the area.
expressed as a percentage.
In the remote sensing image,the
Normalized difference between the reflectance in It can detect vegetation growth status,
vegetation
the near-infrared band and the vegetation coverage, and eliminate some
index
reflectance in the red band to the sum radiation errors.
of the two.
The ratio of the vertical projection area It can reflect the vertical projected area of arbor
Green volume
of the arbor, shrub and grass to the total and shrub in the vertical projected area of the
rate
vertical projection area.
area.
The parameters of the total single leaf
Leaf
area
The total plant leaf area to community volume
area (m2) per unit layer volume (m3), in
density
ratio.
each horizontal layer of the canopy.

The distribution of urban green space plays an important role in mitigating the urban heat
island effect. The more concentrated the green space is, the better the mitigation effect of the heat
island effect will be (Zhou et al., 2002; Maimaitiyiming et al., 2014). Evenly dispersed green
space has a greater impact on the surrounding environment (Li et al., 2000; Bao et al., 2016). The
distribution of green space can be expressed by qualitative or quantitative description. Some
literature simply divides the distribution of green space into several categories and expresses it in
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a visual language and conducts a comparative analysis (Li et al., 2016; Wu et al., 2011; Wu and
Wang, 2006). For example, as shown in the Figure 2, Li et al. (2016) divides the distribution of
green space into point-shape, radial-shape, and ring-shape, belt-shape, and wedge-shape, that the
intensity of the cooling effect is ranked as: belt-shape> wedge-shape> radial- shape> ring- shape>
point-shape.

Figure 2. Common distribution of green space (Source: Li et al., 2016)

In addition to the qualitative description, the distribution of green space can also be described
by indexes. As shown in Table 7, it is mostly expressed by the landscape pattern index, and
mainly expressed in terms of a fragmentation degree, uniformity, and connectivity between
patches of green space in urban landscapes. The first is the fragmentation degree of green patches
in the area. The higher the value is, the higher the ratio of the number of patches to the average
patch area will be, and the fewer the green area that can produce stable cooling effect.
Fragmentation of green space can be expressed by the fragmentation index (FN), edge density
(ED), and patch density (PD), etc. The second is the uniformity of the green space. When the
distribution is more concentrated, the cooling intensity that can be generated is greater, but the
range of the effect is smaller; when the distribution of green space is more evenly, the result is the
opposite. Uniformity can be expressed by Euclidian nearest-neighbor distance (ENN-MN),
aggregation index (AI), area-weighted mean radius of gyration (GYRATE-AM). The last is the
connectivity between patches of green space. When green patches and green corridors coexist, the
ecological benefits of green areas increase, and with the increase of the length of the edges, the
range of influence is wider. Connectivity can be expressed by the neighborhood green proportion
(NGP) and the neighborhood green area (NGA). Some scholars, such as Maimaitiyiming et al.
(2014), Kong et al. (2014) and Chen et al. (2014), used the combination of landscape pattern
index such as the percentage of landscape (PLAND), class area (CA), and edge density (ED),
patch density (PD) to conduct description, also achieving a better description of the effect.
Obviously, the indexes mentioned above are relatively complicated. Also, the description effect
and the threshold range that promote the good thermal effect of green areas have yet to be
explored.
In the same way, there is also a mutual influence between the morphological elements of the
green land under the patch level. And discussions generally focus on the relationship between the
distribution and the total vegetation quantity of green space at the macro level. Wu and Wang
(2006) proposed that, in many cases, the distribution of green space is more important than the
total vegetation quantity. For example, under the same green coverage, there is a big difference in
the landscape and ecological effects from green space in the corner of the area and the evenly
distributed green space; there is also a mutual influence between their respective indexes.
It is found that, for the patch class level, the method of describing the morphological
description of green space is also gradually changing from a simple single index to the
combination of multiple indexes. And it is often described by relying on the landscape pattern
index. Although accurate, there is not a formed system. The conclusions reached are nearly
consistent, but most of them still remain in the qualitative stage and need to continue to be
explored.
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Conclusion
Summary of Research Status
At present, it seems that the expansion and optimization of urban green space have become
an inevitable trend. While carrying out a great deal of practice, rich theoretical research results
are obtained at the same time. However, research in quantitative research remains to be enriched
and improved. Recalling relevant literature, it has been found that researches on greening
morphology mostly remain in the qualitative description stage; a few articles use a quantitative
description, but a quantitative research mainly focuses on a single index of green space, and there
is still lack of more comprehensive research. Although there are many research results, they have
not been widely used.
Development Suggestions
The above conclusions can be simplified and summarized as the greening morphology
description templates shown in Table 10 and Table 11. In the template, the morphological
description indexes of the patch level and the patch type level are summarized and simplified, but
the mutual combination between indexes is not shown. Among them, the distribution of green
areas at the patch level only lists two broadly applicable indexes, which needs to be further added.
Table 10. Greening morphology description template(patch level)
Arbor, shrub andShrub
grass
grass
Type of green space
(divided by vertical
structure)

2D
Area

andArbor
grass

and
Grass

Bare soil

3D
Shape index Tree coverage

Canopy
density

Three dimensional
vegetation quantity

Morphological index

Table 11. Greening morphology description template (patch class level)
Relative vegetation quantity
Green coverage Green plot ratio
Morphologic
al index

The distribution of green space
Leaf
density

Neighborhood
areaEdge
green
……
density
proportion

On this basis, it is imperative to establish a set of comprehensive description indexes for the
thermal effect of green space, which will play an extremely important role in evaluating the
existing green space and guiding the design of urban green space. The index system should meet
the following conditions:
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1) The indexes system should be established separately on different organizational scales;
2) Taking full account of the interrelationship between different indexes, the morphological
indexes can be simplified by analyzing the specific effects of the ecological processes that have a
cooling effect on green space, or green space can be classified according to a certain
morphological element (such as vertical structure), and then different weights can be added to
other elements under different types of green space.
3) More uniform threshold data should also be provided for reference.
4) It should be easy to calculate and easy for the designer to control.
5) Attention should be paid to the potential impact of each index on air temperature while
minimizing double counting.
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THE APPLICATION OF MODAL LOGICS
FOR THEORY BUILDING IN URBAN MORPHOLOGY
AND SPACE SYNTAX
Abstract: Urban Morphology, developed by Muratori, Whitehand, Conzen and the School of
Versailles, and Space Syntax, developed by Hillier and his colleagues are significant
contributions for generating general understandings or theory building on built environments.
In this article Roy Bhaskar's critical realistic model of science and Georg Henrik von Wright's
account of explanation and understanding are used to assess the explanatory power of Space
Syntax and Urban Morphology. In essence subsequent considerations will distinguish between
a theory able to offer an explanation of phenomena and a theory proposing an understanding
thereof. As concluded, Space Syntax can offer an explanation of changes in a built
environment in terms of cause and effect, while Urban Morphology aims at an understanding
of the meaning associated with the causes at issue. The first perspective concerns built form
and function, while the latter one concerns built form and meaning.
Keywords: theory building, modal logics, explanatory power, theory of science.

Two established research traditions
Building systematic theories on built environment is still in a beginning phase. My approach
is to use elementary theory of science through the use of Georg Henrik von Wright's modal logics
combined with Roy Bhaskar’s models on how research can be described on “think”, “see” and
“is” levels. Urban Morphology and Space Syntax are established research approaches with a rich
amount of worldwide research results. Therefore, the explanatory power of these contributions
will be revealed.
On the one hand research within the Urban Morphology tradition aim at an understanding of
the order and meaning of physical elements of a built environment. Here researchers are
concerned with “intrinsic properties” of space, relying on things we can see; the shape, size,
volumes, and textures of physical objects or a built mass (Hillier, 1999b). They consist mostly in
geometrical properties and are responsible for the different phenotype each settlement has.
Describing and illustrating the intrinsic properties of space is closely intertwined with meaning
and intentions. Firstly, a physical object's purpose is important at the time it was made. Then, this
object’s presence throughout the years depends on the collective memory attached to it.
Therefore, intrinsic properties of space account for the inter-relationship between built form and
meaning (Marcus, 2000, p. 40).
On the other hand Space Syntax theory and methods contribute to a systematic explanation
of spatial configurational relationships between the physical elements of a built environment.
Research of this kind thus concerns “extrinsic properties” of space, whereas settlements are
regarded as sets of spaces. Volumes, textures and size are not taken into consideration. Spaces are
shape-free. It is just their inter-relational structure that counts here, revealing a built
environment’s genotype. Each space has one or more functions either for occupation or
movement. Research concerning extrinsic properties of space is about but built form and function
(Marcus, 2000, p. 40).
© Van Nes A., 2019
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In a sense Urban Morphology and Space Syntax are complementary approaches. For Space
Syntax research can to some extent use positivist scientific methods, while research in the Urban
Morphology tradition presupposes a hermeneutic approach. As will turn out both these research
traditions use different models of casual explanation.
The explanatory power of statements
Casual explanation models are dependent on two epistemological traditions of scientific
methods. The positivist tradition emphasises the identification of the causes of effects, and has a
high degree of predictability. The hermeneutic tradition emphasises explanations that search for
an understanding beyond the phenomena. Causal explanations in a positivist perspective are
simply labelled explanations while in the hermeneutic case they are labelled understandings. In
the first case an explanation relates to sufficient conditions accounting for the causes of certain
effects. In the second case understanding results from an assessment of necessary conditions
reasonably associated with causes (von Wright, 1971, p. 1-4).
What "is"

Genuine
p -> q
p: cause
q: effect
n: number
1: condition

Actual
{p1, q1, p2, q2} ->
{pn+1, qn+1....., p ∞ , q∞ }

What one "thinks"
p -> q

What one "sees"
p1', p2' and q1', q2'

Figure 1. Troye's explanation model based on Bhaskar’s model

Von Wright's proposed models of scientific explanation and understanding comply with
Bhaskar’s critically realistic model. Troye draws a model (figure 1) of different explanation
levels based on Bhaskar’s critically realistic model (Troye, 1994, p. 132). Consider a cause to be
p and an effect to be q. Their relationship can be conceived both on the “think” level and in the
genuine part of the “is” level. Each separate cause p1, p2 etc. together with each matching effect
q1, q2 etc. can be perceived on the “see” level. But one does not experience the relationship
between them. But experiments and their theoretical presuppositions make possible to gain
knowledge about the relationship between p and q presenting themselves in the actual part of the
“is” level. One perceives each separate cause p1 and p2 with their matching effects q1 and q2. By
adding an invisible condition, labelled +1 some presumptions about the effect qn from a future
cause pn can be made. This presumption of future cause and effect is made on the basis of
observations of existing cause and effects.
The model in figure 1 is appropriate for explanations belonging to the positivist tradition.
Urban Morphology though would be represented inadequately in this model. However,
integrating von Wright's model of understanding into Bhaskar’s critically realistic model can
adequately assess the explanatory power of Urban Morphology.
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Urban morphology’s contribution to understand urban changes
In the 1950's Muratori developed an understanding of urban architecture, based on the
historical idealism of Benedetto Croce. As Muratori and Rossi claims, a city is conceived as a
man-made object, developing historically. Parts of a city are taken to be artefacts. The history of
a city can be read through these artefacts, representing a city's collective memory. Some artefacts,
named primary elements, have a constitutive power to aggregate or accelerate the urban process
(Rossi, 1983, p. 86).
While Muratori emphasises an understanding of the aesthetic aspects of urban artefacts
through history, M.R.G. Conzen carried out historical investigations in morphological terms. The
geography of the town plan consists of three distinct but integral elements: 1) the street and its
street system, 2) the plot and its plot patterns, and 3) the building arrangement within these
patterns. These elements are determined by two criteria: The original function and period of
origin, and the social economic conditions in the time they were produced. The building pattern
reflects an age and an economic and social history (Whitehand, 1981, p. 58).
Urban Morphology research consists in a hermeneutic approach, consisting in an
understanding of the meaning and intentions of a built environment’s artefacts. Existing artefacts
influence the location, appearance and orientation of new ones. When new artefacts come into
being, it is difficult to assess their constitutive potential for future developments. Therefore,
research as regards Urban Morphology has to consider the history of a city. A scientific
contribution based on Urban Morphology searches for causal explanations of the relationship
between changes in society through time and their effects on urban elements, which presuppose
an account of intentionality and teleological explanation models.
Research concerning Urban Morphology is context dependent. Therefore examples from
specific cases are used.
Effect (consequences): The physical pattern of the area around Birmingham centre is
influenced its ring road.
Cause (reasons): A ring road was constructed in the 1960's, which constituted the further
development of the area around Birmingham centre.
The model lacks a certain degree of predictability. When constructing a ring road today, it is
difficult to derive how it will influence Birmingham’s further transformations. Research in the
Urban Morphology tradition requires studying the past to acquire an understanding of the
intentions, which led to the existence of certain primary elements or other artefacts.
Interpretations concerning their meaning, purpose and their representation by collective memory
are supposed to ensue from their contextualised appearance.
First the effects has to be identified, then the causes. Subsequently, in research traditions
belonging under the human and social sciences, the aim is to understand the reasons, intentions or
motives associated with these causes. In such cases, explanations as regards forthcoming effects
like future city developments are not given. Accordingly, Urban Morphology research can merely
state that certain changes will occur, though not tell in what way.
Rossi claims that a city is a manmade object, even a piece of art. Here he refers to the
meaning “behind” the artefacts, and he claims that meaning is the artefacts’ origin. Therefore, the
key to Urban Morphology’s explanatory potential lies in an understanding of meaning and
intentions associated with causes and not in the way a straightforward account of the way they
might condition effects.
Urban Morphology is an historical approach, involving that its explanatory power should be
assessed through necessary conditions for that something became possible. Due to its temporal
ordering the relationship between cause and effect is asymmetrical. Naturally, a primary element
arises before an urban structure adapts itself thereto. In a sense primary elements cause the shape
of an urban area. But it is impossible to predict how new primary elements will affect its future
shape.
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Historical explanation:

Non-human case

Causual explanation:

Explanans

Explanandum

(human case)

(human effect)

Historical explanation:

Non-human effect

The order of the
urban area is shaped
by the ring road

Construction of
the ringroad

Causual explanation:

Explanandum

Explanans
The automobile has great
value for most
members in society

Intentions: Release
the town centre from
through traffic

Figure 2. An example of teleological explanations
Practical premises

Explanans

Explanandum

Increased car
traffic

The automobile
has great value
for most members
in society

good economy

The intention to
release the town
centre from
through traffic

The construction of the ring road

The intention of a
ring road with
high technical
qualities

The ring road became
a primary element

Figure 3. An instance of quasi-causal historical explanation

Human intentions or purposes and actual incidents often communicate with one another.
Their nested interaction iterates. Von Wright illustrates quasi-causal historical explanations of
this sort by the models presented in figure 2 and 3 (von Wright, 1971, p. 143). Each phase in an
according process of understanding results in a new situation, which allows for new intentions
and purposes. The process continues until the explanandum is reached. As these model show,
Urban Morphology research requires asking what was necessary for something to become
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possible. Historical incidents allow for further developments as they should transform intentions
into effective action and, especially, by introducing new agents with new possibilities to
influence their course.
Von Wright's modal logics focus on necessary and sufficient conditions. As Urban
Morphology pertains to context dependent situations, the following disposition parallels these
schemata with a particular instance.
Von Wright: p is a sufficient condition of q.
Urban Morphology: The intention to relieve the city centre from through traffic was a
sufficient condition for the construction of Birmingham's ring road.
Von Wright: p is a necessary condition of q.
Urban Morphology: The intention to relieve the city centre from through traffic was a
necessary condition for the construction of Birmingham's ring road.
The statement with necessary conditions is adequate. For an intention alone does not cause
any particular action. However, it is difficult to assess as to whether the intention to relieve the
city centre from through traffic was indeed a necessary condition for constructing Birmingham's
ring road. It could be that other phenomena were necessary for its implementation, such as
economical growth. A complex sufficient condition consists of a conjunction of states of affairs
(von Wright, 1971, p. 39). Von Wright describes the situation by yet another scheme:
Von Wright: Maybe p or r alone is sufficient for that q will occur. But if p and r occur
together, q is sure to be there too.
Urban Morphology: Maybe the intention to relieve the city centre from through traffic or
economic growth alone is sufficient for the construction of Birmingham's ring road. But if the
intention and economic growth occur both, then the construction at issue is sure to be there too.
Complex sufficient conditions thus are conjunctions, and, conversely, complex necessary
conditions are disjunctions. In the case of sufficient conditions von Wright presents the relevant
asymmetry by the following scheme, again instantiated by an example from Urban Morphology:
Von Wright: If p or r is sufficient for that q will occur, then p by itself is sufficient and so is
r by itself.
Urban Morphology: If the intentions of relieving the city centre from through traffic or
economic growth is sufficient for the construction of Birmingham's ring road, then the intention
to relieve it from trough traffic is itself sufficient.
Again, the examples indicate that in a hermeneutic context the assessment of sufficient
conditions with relevant symmetry does not have explanatory power. Research in the Urban
Morphology tradition is supposed to reconstruct the past and therefore has to search for intentions
and purposes as conditions necessary for the development of an urban artefact. In what way
artefacts of this sort influence the development of an urban area is too complex to be derived and
depends on extra intentional factors. Neither can one predict as to whether a certain urban
transformation will occur, nor can one assess how it will take place.
As all these examples of explanations show research in the Urban Morphology tradition does
not lead to general statements on built environments due to its context dependency. A systematic
analysis and interpretation of built form and meaning requires a hermeneutic methodology. For a
society's ideologies, symbolic values, and attitudes constantly change and their articulation varies
between cultures. Developing an understanding of both the artefact itself and its position in its
comprehensive context and the intentions that necessarily conditioned their existence, destruction
or alteration is needed. These can consist in political, economical, and societal circumstances as
well as cultural preferences that were influential at that time the relevant artefacts came into
being.
Figure 4 shows a revision of Troye's model from figure 1. The aim here is to search for an
understanding of the meaning of a specific phenomenon p that caused q. It is impossible to say
anything about how p caused q, even though it is possible to register q. A specific cause, labelled p’
and its specific effect, labelled q’ of a specific phenomena can be identified on the “see” level. On
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the “think” level one is searching for an understanding of meanings and intentions members of a
society had and that caused p’. This level represents the necessary conditions of the cause p’. The
genuine part of the “is” level represents the invisible necessary conditions for the meaning and
intentions for that the cause p’ came into being. The way the particular cause p’ and its effect q’,
present themselves represents the actual part on the “is” level. The visible documentation of the
identified necessary meanings, intentions and conditions that produced p’ are also represented here.
Due to the context dependence of explanations belonging to a hermeneutic tradition, each p’
with its according meanings and intentions has to be treated separately. The model in figure 4
cannot be used for gaining general statements on the relationship between meaning and intentions
that caused p’.
What "is"

Genuine

Actual

The necessary meaning
and intentions associated
with p'.

Intentions & conditions ->
p' that caused q'

p': a particular cause
q': a particular effect

What one "thinks"

What one "sees"

The necessary meaning and
intentions associated with p'.

p' and q'

Figure 4. Troye's revised explanation model

What "is"

Act ual

Genuine
Buillt f orm & meaning
The necessary meaning and
int ent ions associat ed wit h p' .
Int ent ion of relieving t own
cent res f or t hrough t raf f ic lead
t o t he cont ruct ion of a ring road

Int rinsic propert ies of space
Int ent ions & condit ions -> p' t hat caused
q'
{ Int ent ion of relieving t he t own cent re
f or t hrough t raf f ic} &{ st rong economic
sit uat ion} -> { A new ring road wit h high
st andard is implement ed t hat caused t he
shape in t he dist ribut ion of propert ies
in t he relevant area}

A

C

ref lect ion

observat ion
analyses

St rat egic research
decisions

What one "sees"

What one "thinks"

p' and q'
p' : Document s, plans of a ring road,
t he present at ion of t he ring road it self
q' : a present at ion of shapes in t he dist ribut ion of propert ies in t he relevant area

The necessary meaning and
int ent ions associat ed wit h p' .
Int ent ion of relieving t own cent res f or
t hrough t raf f ic lead t o t he cont ruct ion
of a ring road

B

analyses
int erpret at ion

Figure 5. Urban Morphology’s explanatory power through Bhaskar’s model
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Whitehand characterises the components of Conzen's analytical method as follows: First,
intensive and accurate observation of geographical phenomena both in the field and on maps;
secondly, the search for the processes producing such phenomena and the underlying forces involved;
thirdly, unambiguous conceptualisation of observed phenomena on the basis of these processes and
forces and in readiness for testing an improvement by comparative study; fourthly, the devising of an
appropriate cartographic expression for concepts formed; and finally, the maintenance of an
interdisciplinary perspective on any geographical problem (Whitehand, 1981, p. 9).
In an analogous manner Urban Morphology research concerning the relationship between
Birmingham’s ring road and its impact on urban changes would proceed along the following lines
(figure 5): First one registers on the “see” level that the physical order of a particular urban area
changed in consequence of a new road link. Here Birmingham’s ring road as a primary element
influenced the property pattern in Birmingham centre.
As regards meanings and intentions on the “think” level and in the genuine part of the “is”
level, Birmingham’s ring road link was built with the intention to relieve the town centre from
through traffic. Likewise, technical changes such as an increase in car traffic or economic
developments need to be registered. According hypotheses can be strengthened by data gathering
on the “see” level such as e.g. studying old documents and plans from the time when the ring
road was planned and constructed. In the actual part of the “is” level, one discovers how past
developments in society influenced the present type and standard of a ring road. The ring road
and the shape of the property pattern can be perceived, and the necessary intentions and
conditions of the ring road can be identified from documents and plans of the ring road and by
studying the history of technological changes.
Space Syntax’ contribution to explain urban changes
During the last three decades, Hillier and his colleagues have developed a theory and a
method consisting in calculating spatial relationships of the physical environment independent on
various cultures. Results from research have contributed to some general statements on how built
environments work. Primarily, cities are driven by two kinds of social forces: social-cultural and
micro-economic ones. The creation of a city's space depends on socio-economic processes, but is
not shaped exclusively by them. Presumably culture is a variable that shapes the local textures of
space in settlements (Hillier, 2001). Micro-economic forces affect the global spatial pattern,
while social-cultural forces affect the local spatial pattern of settlements. As it turns out, Space
Syntax research related to micro-economic forces are rooted in a positivistic scientific tradition,
where as research related to social-cultural forces are rooted in a hermeneutic scientific tradition.
As worldwide research has shown, the highest flow of people and shops locate themselves along
the most spatially integrated streets. The theory of natural movement economic processes is able to
predict movement and locations of economic activities in cities (Hillier et.al. 1998). Human intentions
are unambiguous regards movement and economic activities. People tend to take the easiest orientable
route. Economic activities locate themselves along streets where most people move and along streets
with an optimal strategic location to reach most of an area's potential customers.
However, Space Syntax has not been able to make general statements or to propose a theory
on how spatially segregated urban areas will affect human behaviour in the future. Here, human
intentions are at stake, and hence, a hermeneutic approach is required. An understanding of for
example space and crime has to be derived from studying already established areas.
Space Syntax research complies with the positivist tradition in epistemology. While research
in the Urban Morphology tradition is closely intertwined with human intentions behind the
artefacts, the former variety of research seeks to explain how a city is set up as an object,
irrespective of human precondition of causation. In principle, most Space Syntax research
searches for explanation models for the relationship between built form and function. The
explanatory power of Space Syntax research relates to causality and its explanation models
instantiate a positivist methodology:
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Effect (consequences): The spatial configuration of a city’s street network is changed.
Cause (reasons): A new movement route has been established.
This causal model is solid as regards general phenomena. The model works well even in
cases of context dependency, which shows that space syntax can be used in a general context.
Effect (consequences): The integration value of High Street has decreased.
Cause (reasons): The ring road changed the spatial configuration of the street network in
Birmingham.
When applying necessary and sufficient conditions, general cases can be used:
Von Wright: p is a sufficient condition of q.
Space Syntax: A new road link is a sufficient condition for a change in the spatial
configuration system.
Von Wright: p is a necessary condition of q.
Space Syntax: A new road link is a necessary condition for a change in the spatial
configuration system.
A positivist explanation model requires sufficient conditions for explaining the relationship
between cause and effect. A new road link effectively brings about changes in a given spatial
configuration system. Other aspects too can result in configurable spatial changes. However, it is
sufficient that only one of them comes into being. A complex sufficient condition consists in a
conjunction of phenomena (von Wright, 1971, p. 39). Again von Wright's schematic description
is paralleled with an example from Space Syntax:
Von Wright: Maybe p or r alone is sufficient for that q will occur. But if p and r occur
together, q is sure to be there too.
Space Syntax: Maybe a new road link or a road blockage alone is sufficient for that spatial
configurable change will occur. But if a new road link and a road blockage occur together, spatial
configurable change is sure to be there too.
In a complex necessary condition p and r are logically separated from one another. While a
complex sufficient condition consists in a conjunction of a phenomenon, a complex necessary
condition presents itself as a disjunction. The subsequent example shows how Space Syntax
accounts for complex necessary conditions:
Von Wright: Maybe r does not require the presence of p (unconditionally), nor the presence
of q (unconditionally); but r may nevertheless require that at least one of the two, p or q, be
present.
Space Syntax: Maybe spatial configurable change does not require the presence of a new
road link (unconditionally), nor the presence of a road blockage (unconditionally); but spatial
configurable change may nevertheless require that at least one of the two, a new road link or a
road blockage, be present.
Here the second example appears to be adequate.
Space Syntax accounts for predictability and can be applied independently on various
cultures. It relates to the built environment as an object as such, irrespective of preconditions such
as human intentions and meaning. Figure 6 shows the explanatory power of Space Syntax in
Bhaskar’s critically realist model.
The “think” level and the genuine part of the “is” level represent a cause and effect
explanation; how a new road link changes the structure of a street network. On the “see” level
both effects and causes are identified through maps or models of an entire built environment in a
before and after situation. It is possible to perceive each new road link, and the location of
functions. An overview of an entire built environment's dispersal of function and street network is
represented on models. In the actual part of the “is” level one can derive from a set of causes,
here several new road links, and their matching effects, thus functional changes, how future new
road links will affect the dispersal of functions.
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The spatial outcome of different cultures can be calculated and compared. What all cultures
have in common are economic activities. Therefore it is possible to make general statements on
how activities of this kind react to spatial configurative changes.

What "is"

Genuine

Act ual
Ext rinsic propert ies of space
{ p1 , q1 , p2 , q2 } -> { pn+1 , qn+1 ,....p ∞ ,q∞ }
{ New road link, changes in t he dispersal of
shops} -> { A new road link + conf igurat ive
spat ial changes of t he st reet net work,
change in t he locat ion pat t ern of shops +
change in dispersal of human movement

Non-discursive relat ionship
Buillt f orm & f unct ion
p -> q
New road link ->
conf igurat ive spat ial changes
of t he st reet grid

C

A

observat ion
analyses

ref lect ion
St rat egic research
decisions

What one "thinks"

What one "sees"

p -> q
New road link ->
conf igurat ive spat ial changes
of t he st reet grid

p1 ' , p2 ' and q1 ' , q2 '
New road link and
changes in t he dispersal
of shops

B

analyses
int erpret at ion

Figure 6. Space Syntax’ explanatory power through Bhaskar’s model

Understanding intrinsic and explaining extrinsic properties of space
Even though Urban Morphology and Space Syntax both try to gain scientific knowledge on
urban transformation, their methods do not exclude one another. Urban Morphology research
investigates changes with reference to intrinsic properties of space and assesses how these
properties define the order and pattern of an urban area. Space Syntax research investigates
changes in extrinsic properties of space and determines how they define the structure of an urban
area.
Space Syntax seeks to explain phenomena while Urban Morphology seeks to understand
them. In most Space Syntax research intentional explanations are left out of consideration. Due to
their different explanation models Space Syntax and Urban Morphology adhere to different,
though not opposite scientific traditions.
A juxtaposition of Urban Morphology and Space Syntax is more appropriate than a
comparison. Urban Morphology accounts for meaning of order of physical form, while Space
Syntax is concerned with structural spatial relationships shaped by physical objects. Moreover,
Urban Morphology aims at an understanding of a city's static objects, while Space Syntax aims to
explain movement and occupation possibilities through the structure of the network of urban
spaces.
Gaining general knowledge on effects of physical spatial urban changes, research as in terms
of Space Syntax seems more appropriate than any application of Urban Morphology. If, however,
an investigation on how and why different types of artefacts came into being, the use of Urban
Morphology seems more appropriate.
The theory of the natural movement economic process from Space Syntax research is able to
explain the location of economic activities. One step further, a draft of a theory on the natural
urban transformation process is already present. The aim is to explain how a natural urban
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transformation processes occur. The street network configuration is steering degree of building
density and degree of multi-functionality (Ye and van Nes 2014). In general, research concerning
unambiguous human intentions makes stronger predictability on the socio-economic effects of
spatial interventions than research dealing with complex context dependent cognitive as well as
socio-cultural factors.
Most research on built environment has so far a strong hermeneutic approach. It accounts for
place phenomenological approaches as well as for various morphological approaches. Space
Syntax research concerning crime/anti-social behaviour, historical and archaeological sites,
various social anthropological or cultural traditions’ impact on urban space, and
spiritual/religious activities in relation to space, requires also a hermeneutic approach.
As Juval Portugali writes, human beings are cognitive beings, where they can travel back and
forward in time regards their memory. However, the physical outcome – the built environment –
is the media of interaction (Portugali 2013, p. 3). Therefore, theory building on how built
environments works and set the framework for socio-economic life for human beings requires
being clear on the distinction between the physical form and the meaning, behaviour, memories
etc attached to it.
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MULTI-LAYER ANALYSIS OF MORPHOLOGY
OF THE CITY OF KRASNOYARSK BASED
ON CONCEPT URBAN LANDSCAPE UNITS
Abstract: The Conzenian concept of the urban landscape unit is one of the most diverse
approaches to the study of urban morphology: (Hiroyuki Yoshida 2004, Manabu Omae 2004,
Kai Gu 2013, J.R. Shi 2015, other). Large cities around the world are growing that is why
diversity of the urban landscape units is forming within the city’s boundaries. That entails an
inevitable change of the urban form and the complication of the city morphology. In the fastgrowing and changing world, the analysis of urban morphology is relevant. Morphology of
each city could be understood as the dynamic system of the interlinked urban landscape units.
This research introduced the study of urban morphology based on the concept of an urban
landscape unit, relying on the methods of big data. Understanding of the city as the
combination of the different in the "context" urban landscape units is important for the
strategic planning of the further development historically justified morphological structure.
The uniqueness of the urban morphological structure is forming under the pressure of the
anthropogenic and natural factors in accordance with historical sequence. The main purpose
of the paper is to study the interrelation of the urban landscape units forming and the
morphological structure of the city of Krasnoyarsk. The study identified the main morph types
of the city of Krasnoyarsk: a historical block of the urban core, micro districts of the different
periods of construction (1950-60, 1970-80), various forms of individual housing construction,
a modern block. The result of the study is a multi-layer information model based on open data
and geographic information systems. The understanding of the morphological structure of the
city of Krasnoyarsk through the morphologic electronic model will help the urban designer to
evaluate qualities of the future development.
Keywords: urban morphology, landscape units, Krasnoyarsk, micro district, big data, urban
landscape.

Introduction
The research is devoted to the study of the relationship between landscape units and the
formation of the urban morphological structure in the example of the city of Krasnoyarsk. Urban
landscape units are different structural elements of the city, which consist of physical and
geographical features of the terrain and features of the development of a different historical
period. It is the landscape characteristics and heterogeneity of the landscape that form the
uniqueness of the urban morphological structure. The urban landscape can be considered as a
dynamic system consisting of urban landscape units.
The analysis of the urban morphology of Krasnoyarsk is based on the concept of urban
landscape units based on the methodology of statistical analysis of the input data using
geoformation systems and visualization of open big data. The main morph types of the city
development were determined. They comprise: a historical block of the urban core, micro
districts of the different periods of construction (1950-60, 1970-80), various forms of individual
housing construction, a modern block. Understanding of the city as the combination of the
different in the "context" urban landscape units is important for the strategic planning of the
further development historically justified morphological structure.
The main purpose of the paper is to study the interrelation of the urban landscape units
forming and the morphological structure of the city of Krasnoyarsk.
© Petrosyan E.Kh., Kukhina I.V., Lipovka A.U., 2019
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The result of the study is a conceptual multi-layer information model based on open data and
geographic information systems (GIS). Technically, GIS technologies allow us to obtain a large
amount of data, including information on spatial units before urban planners put the task of
processing, analyzing and visualizing open data, maps and charts, based on geoformation systems.
A multilayer model of morphological characteristics is needed to manage the development
and formation of building of the city. Understanding the morphology of the city of Krasnoyarsk
through a morphological electronic model will help the urban planner to assess the quality of
future development. The information model allows collecting, analyzing and comparing various
morphological characteristics such as floor area ratio, altitude, land use, character of a relief.
These characteristics are formed on the basis of the morphological features of the city. And the
uniqueness of the urban morphological structure is formed under the pressure of anthropogenic
and natural factors in accordance with historical sequence.
Methodology
The study is based on the methodology of a multilayer analysis of the urban morphology on
the basis of the concept of urban landscape units and is displayed in computer modeling using
open big data and geoformation systems. The information model of the morphological structure
consists of several spatial layers. The composition of the layers can vary based on the
characteristics of the city. The main layers that are included in the multilayered analysis of the
morphology of Krasnoyarsk: the urban framework, the fabric of the city, geographical features.
Each layer in turn is divided into sublayers. The urban framework: network of open urban
spaces, network engineering infrastructure, influence of the street-road network on morphology.
The fabric of the city: historical periods of the formation of the morphology of the city building, a
large-scale analysis of the spatial-planning structure of the urban form and the morphology of the
building, analysis of the urban morphology on the basis of studying the structure of land use.
Geographical features: network natural landscape, analysis of urban landscape units.
The study is based on the following methodology:
Theoretical study of international experience of theoretical and practical application of the
concept of urban landscape units in the analysis of urban morphology.
Methods of analysis of landscape physical and geographical conditions on the basis of
urban landscape units.
Methods of structuring the historical periods of formation of the morphology of urban
development
The methodology of multiscale analysis of the urban morphology and the morph types of
urban development
Methods of analysis of the urban morphology on the basis of studying the structure of
land use
Methods of the analysis of the urban morphology based on the study of the urban
framework. Identification of the dependence of the urban morphology on the transport
and engineering networks
Statistical analysis of input data using geographic information systems
Technique of computer modeling of a multilayer model based on the analysis of the
morphology of the city of Krasnoyarsk.
Measurement and analysis
1. The layer of the analysis of the morphology of urban fabric
1.1 Historical periods of the formation of the morphology of the city building
One of the factors affecting the formation and transformation of the urban morphology is the
cultural and historical periods of the city's development and the stages of the development of
construction technologies in accordance with historical sequence. This layer is especially relevant
in the multi-layer model for the city of Krasnoyarsk, which has a history of the formation of a
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structure of almost 4 centuries. Historically, the urban environment is valued higher than the
modern one. The value of historical development and environment lies in its gradual and longterm formation.
The historical city, as an architectural environment, for many people is represented as an ideal.
Everything seems to him perfect, past selection by time, and therefore requires protection [1].
The historical center of the city is already a spatially developed part of the city's organism,
which has a deficit of free territories. And its further functional and spatial development is
impossible without spatial transformations [5].
The architecture of the city enables residents to identify their belonging to the culture of a
certain historical period, to fix their place in the world, to preserve their identity. Historical cities
with the existing urban environment face the challenges of the times. Without new construction,
including in the historical center, it is not enough [4]. Since historical centers have a developed
integral morphological structure, under new construction, the compacting changes and thereby
complicates, sometimes even forms new morphological types of development.
The emergence of modern architecture in the historical part causes numerous protests of city
protectors. At the same time, public opinion does not have a clearly formulated idea, in which
direction development is possible, how to build a new one without destroying the old, what
should be modern architecture in the center of the historic city. Consideration of international
experience shows that the answers to these questions cannot be unambiguous. All of them are
connected with the analysis of the morphology of the urban environment in terms of identifying
signs that allow preserving or changing its identification [4]. When analyzing the morphological
structure of the city, a layer of historical periods of the city's development is necessary to
understand the vector of the further development of the historical core and preserve the integrity
of the city center.
The gradual development of land and the nature of the structure of land use are affected by
geographical and landscape features of the territory. The geometric form of the city can be
constant within a certain period, whereas social activity is a historically changeable phenomenon
that causes transformation. Therefore, the continuity of the form of the city and its genesis
directly depend on the qualitative transformation of the way people behave within a certain
period of time.
With time, the formation of the city, depends on its variety of forms, and hence the wealth of
its urban landscape. In order to understand the processes of formation and change of a modern
city, it is necessary to trace the interconnection of all layers with historical periods, imposing
different layers on each other.
For its 390 year history, Krasnoyarsk has been developing landscape units gradually. The
historical center of the city was formed on a flat territory between two rivers. The historical core
of the city of Krasnoyarsk is its central part, a characteristic structure of the European type of
cities. The center of the city, being the carrier and translator of cultural norms, is of paramount
interest. The historical core of the city underwent changes in different time periods. In addition to
the central part of the city, other parts were developing and changing.
The study identified 8 periods of morphology transformation of urban tissue.
1 period – the foundation of the city: irregular building, construction of the fortress –
Krsnoyarsk sopka.
2 period – the formation of a new regular city with a quarter building.
3 period – the construction of a railway, the growth of the core of the city center to the west
side behind the railway. There is the development of Afontovo Mountains. The dominant morph
type of development is a low-rise individual residential development.
4 period – the beginning of the Second World War, the development of the right bank of the
Yenisei River; construction of industrial enterprises. The appearance of a new morph type of
Krasnoyarsk is a micro district and superblock.
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5 period – the further development of the right bank, the emergence of peremetral and mixed
buildings.
6 period – the development of new lands on the left bank of Krasnoyarsk. The border of the
city was expanding both to the west - the construction of universities, the area of
Academgorodok, and to the east – the Severny District, the micro-district Vzletka. The
emergence of new quarter buildings and new neighborhoods.
7 period – consolidation of urban morphology by point construction on both the left and the
right banks, expansion of the city boundaries in all directions (west, east, north, south).
Extensions of morph types of touching. The appearance of townhouses, freestanding skyscrapers,
European quarters, etc.
8 period is nowadays. Construction of a new 4th bridge across the Yenisei River, in the west
of the city. The change in the morphological structure of the historical territory is Nikolaevskaya
Sloboda. Construction of new neighborhoods on both sides of the bridge. More active land
development. At present time, the morphology of urban development becomes more complicated.
Appearance of combined morph types. The city has the potential of urban morphology
development and there is a need for new morph types. The areas of transport-oriented
development (TOD) are beginning to form.
1.2 A large-scale analysis of the spatial-planning structure of the urban form and the
morphology of the building
This study uses a multiscale analysis of satellite images of the city. The use of different scale
allows creating a flexible structured data system to meet several needs of spatial analysis and
planning, allows decomposing city forms on three different levels:
a. Urban level – landscape areas, the planning structure of the urban form
b. District level – at the level of "spots" of neighborhoods, neighborhoods, etc.
morphological city fabric
c. Local level – the form of buildings (point, perimeter, etc.) building morph types
These layers will help determine the morph types of development and reveal the urban
morphological zones, and the shape of the city.
Urban level. The planning structure reflects the distribution of the main parts of the city. The
city's planning structure is a geographical drawing of the city's territory, characterized by a high
concentration of various facilities and infrastructure. The planning structure of the settlement is a
schematized model, which is an ordered composition of space elements in their interrelation,
hierarchical dependence, integrity. The most common types of the planning structure of the city:
compact, dissected, dispersed, multi-core, ring and linear.
The city of Krasnoyarsk has a dismembered type of the planning structure of the city form.
The city is crossed by a large river and a transit railway. The territory of the railway and the river
occupy more than 50% of the total area of the city. The river divides the city into two parts; the
two banks are connected by two automobile bridges and two automobile-railway bridges. The
railroad line divides the fabric of the city into two parts, both on the left bank and the right bank,
thereby forming ruptures of urban fabric; vertical - on the right bank, horizontal – on the left
bank. It turns out that the body of the city is divided into four spatial planning areas, which in
turn also have divisions due to landscape-geographical conditions.
District level. The main morph types of urban development were identified. They comprise:
a historical block of the urban core, micro districts of different periods of construction (1950-60,
1970-80), various forms of an individual housing construction, a modern block. The city began to
form new morph types of development - areas of transport-oriented development.
Local level. Wind flow and sun orientation context studies will guide to design a building form
which will influence location of openings, patterned shadow and building height weather will affect
surrounding neighborhoods. Topography is important to know the slope site and landscaping which
need to consider trees and shrubs to propose so that the cool and hot air can be utilized.
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1.3 Analysis of the urban morphology on the basis of studying the structure of land use
Every planner of the city certainly faces the land use structure in his professional
environment. The land use map is relevant for centuries, despite its simplicity. In the process of
changing land use dependence on the needs of the city is unceasing. Land use and interaction
between the territories directly affect the shape of buildings, the density of use, the road network,
the appearance of the urban landscape and, of course, the morphological structure of the city as a
whole. Land use also reflects the impact of human activities on the urban landscape network (J.R.
Shi, 2016).
One of the methods of expressing a city is the analysis of the structure of land use that shows
the relationship between built-up and unoccupied spaces. The configuration of land plots
determines the vector of development of the territory and the morphological structure of urban
development. The configuration of the land use structure can tell us a lot about the city.
Depending on such characteristics as the area, shape, location, use of the land, it is possible to
judge the historical belonging and the possibilities for further development.
The form of building is subject to constant changes in a relatively short time, while the
configuration of land use changes much less frequently. This affects the economic component of
land use. Therefore, the structure of land use makes it possible to draw conclusions for various
characteristics of the city and the meaning underlying them: the structural age of the territory, the
historical structures of power, socially and politically influencing construction programs, their
historical development, the principles of organizing the activities of residents, density and so on.
In addition, the map of the land use structure instantly conveys a comprehensive picture of
the morphological structure of the city - while studying literature and other maps would take
considerably more time.
The structure of land use is a spatial-temporal and historical category. For each territory,
historically, there were special conditions for the use of land. The main ones were natural and
socio-economic factors [6].
Land use and interaction among the territories, directly affects the shape of buildings, the
density of use, road network, the appearance of the urban landscape and of course the
morphological structure of the city as a whole. The chaotic development of land entailed the
appearance of gaps in urban fabric. Various zones are formed - business, warehousing,
commercial. These areas are gradually displacing housing. Accordingly, in these zones, the
density of the building is changing. And this affects the changes in density in transport
development.
2. The layer of the analysis of the planning structure of the urban framework
2.1 Network of open urban spaces
Open public urban spaces are unique, especially important elements of the urban planning
system, as they create a unique image of the city, contribute to a clearer understanding of its
structure, reflect the level of its development and culture, an indicator of the quality of its social
life [7].
The trend of active urban growth entailed the compaction and distortion of the spatial
environment. Such dynamics pushed into the background secondary functions of urban spaces to serve as a unit that provides a full-fledged living conditions for citizens (in the physical and
psychological sense) and forms the cultural and artistic appearance of the city.
Despite the fact that open spaces are assigned such an important role in the organization of
the city, the problem of their qualitative organization in the cities of Russia today is very acute, in
particular, because insufficient attention is paid to the formation of public fragments of the urban
environment.
When addressing issues related to the organization of urban spaces, special attention should
be paid to the procedure for their study. One way to explore urban spaces is morphological
analysis [7].
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The network of open urban spaces includes: public areas, pedestrian streets, urban recreation
facilities, courtyard areas, car parks, open economic areas.
The main characteristics for assessing the urban space system: an area, discontinuity, use,
configuration, a level. The characteristics for the morphological analysis of the objects of the
urban space system are also highlighted: a geometric form, a spatial form, a degree of closure,
scale.
2.2 Influence of the street-road network on morphology
The street-road network of cities is an important part of the city infrastructure, linking the
totality of the branches of the city economy and the corresponding organizations that provide for
the life of the city [10]. The city's road network is being created for decades and it takes time and
significant investment to change it. The most important and most expensive measure is the
development of the city's road network [11]. In Krasnoyarsk, as in most Russian cities, the
transport network developed during the times of the Soviet Union and during the development of
the territory of Siberia. And since then the basic framework has not changed. At the same time,
over the past decades there have been changes in the city infrastructure and the street-road
network has received a long-term development, which is not embellished now.
The main characteristics for the morphological analysis in this layer are the density of the
road network, the density of traffic flows, the carrying capacity, the ratio of uses of streets, the
capacity, the density of construction along roads, the methods of formation.
The street-road network cannot but affect the planning structure of the city and the change in
its morphology. There are three key factors in the influence of the transport network on the
transformation of morphology:
1. Spatial - planning. The street-road network is a relatively rigid and formed skeleton of the city,
which is formed in a long time frame. The shape of the buildings is more flexible and subject to
change, as the laying of new networks is extremely expensive. Therefore, a new building appears near
the existing street-road network. It is for this reason, in large cities, more popular and appropriate
sealing of the building fabric of the city inside the existing street-road skeleton.
2. Economic. Depending on the density of the road network and the degree of its use, it
depends which functions (land use types) arise along the streets, which entails a change in the
morphology of the development. Depending on the value of the road and its density, a different
morphology of the same functional use of the building is formed. For example, residential
development along urban roads, where the density of the street-road network is high, a multistorey building is formed, densely facing each other. And along the roads of regional and local
importance, less dense residential buildings are mostly medium-storey. But it should be noted
that in Krasnoyarsk, when building new residential neighborhoods in areas with unformed
infrastructure, both road and engineering, because of the large investment in the construction of
the road network and engineering networks along roads of local and regional importance, a multistorey, fairly dense development appears, which is also an example of the impact of the economic
factor of the road network on the morphology formation of the city.
3. Part of the street-road network is public transport. While public bus routes indirectly affect
the morphology of the city, offset the creation of passenger traffic and increase the density of
street use. Public electric transport has a direct impact on the morphological structure of the city
at different levels, because it is the most rigid planning transport system. At the city level, the
lines (rails) and the railroad diversion strip change the planning structure of the city's shape,
creating urban fabric tears. At the district level, such public transport as a tram and a trolleybus,
less flexible for route changes as they are geographically fixed electrical systems have a greater
impact on the morphology of the building and its functional use.
2.3 Network engineering infrastructure
One of the determining factors affecting the development of modern cities is the availability
of engineering infrastructure and the possibility of its reorganization, taking into account the

Urban Form and Social Context: from Traditions to Newest Demands. 2018

862

URBAN MORPHOLOGICAL THEORY

changing needs in a particular resource [8]. Communal systems cover all spheres of the city life.
They include, in particular, water supply, sewerage, waste management, electricity, heat supply,
gas supply, collection and treatment of surface runoff [9].
Engineering infrastructure affects the efficient operation of various city systems. They, like
the road frame, are fixed, around which various city structures are formed. In Krasnoyarsk, most
engineering systems are centralized and require large investments and time for development or
change. Therefore, the structure of the city has a strong dependence, for example, on the heating
system and the water supply system. A similar situation is observed in other cities of Russia. In
this regard, it becomes urgent to analyze the structure of urban engineering networks and to
identify the relationship with the formation and development of the morphological structure of
the city as a whole. That in turn is necessary for further territorial planning of the city.
3. The layer of the analysis of landscape physical and geographical conditions
3.1 Network natural landscape
An integral part of the morphological structure of the city is the green frame of the city - a
network of natural landscapes. Because the natural landscape (water, forest, relief, type of
gardening, etc.) is a decisive factor in choosing the spatial location of a particular settlement and
in shaping the potential for further development of urban areas. In addition to influencing the
planning structure, for example, water areas are the physical component of the city's shape,
determining the visual character and aesthetic qualities of a specific "landscape matrix of the
city". The shape of the city directly depends on the morphology of the natural landscape and has
its own individuality, as a unique and genuine morphological formation with its structural
composition and aesthetic specifics, as well as functional uniqueness. The natural landscape
network consists of the hydrology of the city, a natural ecological framework, and a network of
natural green spaces in the city.
The identification and study of the morphological structure of the urban landscape and
recreation is necessary for several reasons. First, the emergence of any settlement, one way or
another, is associated with any characteristic natural landscape, whether it is the mouth of the
river, the shore of the sea or the foothills. The identification of this natural-historical basis is
necessary for understanding urban planning dynamics, that is, for determining the prospects for
further development. Secondly, maximum expedient is the development of urban areas. Thirdly,
understanding the morphological structure of the landscape will make it possible to competently
compile the ecological framework of the city and manage its development.
3.2 Analysis of urban landscape units
This research has studied the morphological structure of the city. The main method for
analysis was the morphological approach based on the concept of the urban landscape unit, using
open data and geoformation systems. The basis of this methodology is the geographictopographic approach. Analysis of the terrain and the designation of other geographical features
of the terrain (the absolute height of the peaks in meters, the difference between the highest and
the lowest points in meters, the average gradient of inclination in degrees). This layer includes
identifiable landscape units, such as mountains, foothills, lowlands, excavations, plains, rivers
and lakes.
All the above-mentioned layers of the morphological structure of the city are associated with
unique landscape units. On the example of the city of Krasnoyarsk, let's try to determine the
relationship between morphology and urban landscape units. Understanding the city as a
combination of different in the "context" of landscape units is important for strategic planning for
the further development of a historically grounded morphological structure.
For its 390 year history, Krasnoyarsk has been developing landscape units gradually. At
different times and in the process of development, the urban landscape shows history, heritage
and dynamics in nature. It is the dynamic and temporary changes that make the old city formed
by long-term development, expansion, integration of the physical form environment and human
factors slowly and spontaneously.
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Conclusion
Krasnoyarsk is a historical city, the morfology of which was formed during eight cultural and
historical periods. One of the factors forming a unique morphological structure of the city is the
feature of the presence of buildings of different historical period. The city of Krasnoyarsk has a
dismembered type of planning structure of the city form. The city is crossed by a large river and a
transit railway. The territory of the railway and the river occupy more than 50% of the total area
of the city.
The historical center of the city was formed on a flat territory between two rivers. In
addition, the city has islands that form a special form of urban landscape. The mountains (high
points) that surround the city greatly enrich its contour lines at a three-dimensional level, and also
provide an urban landscape with many points of view. All of them form a unique natural
environment and urban form.
The study identified the main morph types of city of Krasnoyarsk: historical block of the
urban core, micro districts of the different periods of construction (1950-60, 1970-80), various
forms of individual housing construction, a modern block. The result of the study is a multi-layer
information model based on open data and geographic information systems. The understanding of
the morphological structure of the city of Krasnoyarsk through the morphologic electronic model
will help urban designer to evaluate qualities of the future development.
In the continuation of the scientific work it is necessary to make a deep analysis of the layers
of the morphological structure of the city of Krasnoyarsk and create a visual computer
information model for all citizens, specialists and government in real time.
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URBAN BLOCKS AND ARCHITECTURAL TYPOLOGY
IN THE MILANESE CONTEXT
Abstract: The paper concerns the analysis of a large number of urban blocks in the central
area of Milan. It has been developed during the last year (course of: “Elements of
Architectural typology”, prof. Michele Caja, coll: Carlo Biraghi and Sotirios Zaroulas). The
theoretical elaborations by Aldo Rossi constitute the basic reference to this analysis.
Moreover, some recent experiences are also considered, such as the research carried out by
Steven Holl “The alphabetical city”. So, in addition to the four types of urban blocks that Aldo
Rossi suggests – a block of houses surrounded by open space, a block of houses connected to
each other and facing the street, a deep block of houses, and the houses with closed courts – it
is suggested here some sub-categories of houses, such as the "L", the "H" house, or the "T"
house, etc. In addition to a greater knowledge of the city of Milan, this operation has
contributed significantly to the construction of the architectural project. In fact, the analysis
offers the occasion for a greater familiarity with the terms of typo-morphological analysis and
with the concept of block, which constitutes the minimum urban portion, and for this reason
the basis for a study on the relationship between the city and its architecture.
Keywords: city of Milan, urban block, urban house, building classification.

1. Introduction
The analysis of a large number of urban blocks in the central area of Milan and in particular
those situated on the north-east axis (corso Venezia, corso Buenos Aires, via Padova) is the
theme of this paper. It is about an exercise, which has been developed during the first semester of
the academic year 2017-2018 (course of: Elements of Architectural typology, prof. Michele Caja,
coll: Carlo Biraghi and Sotirios Zaroulas). The initial phase consisted in the redrawing of the lots,
which form each block, identifying the various typologies of the buildings, and in studying the
relationships between constructed areas as well as between buildings, streets and the internal
courtyards. At a second phase the work proceeded to the typo-morphological classification of the
single houses. The aim was to recognize and to get to know how an urban block is composed, the
different typologies of buildings and through the classification to organize the acquired
knowledge and to reach general conclusions about the examined buildings. In fact, the
importance of the classification lies in its consideration as a significant operation for the
understanding of the city (Grassi, 1967). Particularly, the study of a specific city with its own
building typologies and its architecture analysis is able to frame more general and fundamental
questions, (such as the relationship between built and unbuilt urban areas) and to become
therefore a valid contribution to the process of the project. Moreover, the aim was to study an
area of the city which is able to involve an analysis of a variety of types of urban blocks.
The area of the analysis is associated with the northeast urban axis, which starts from piazza
San Babila square and continues till the point where the ring of the railways crosses via Padova.
It is correlated with the development of the design of the city in its various historical moments
and the different types of the city (the historical centre, the part of the city with the nineteenth
century expansion beyond the Renaissance walls, the part of the ex-industrial suburb) that
characterized the specific urban area (figure 1).
© Carlo Andrea Biraghi, Michele Caja, Sotirios Zaroulas, 2019
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Figure 1. General plan with the selected blocks for the classification

2. Methodology-theoretical background
The analysis is based mainly on the theoretical elaborations of Aldo Rossi and particularly
his considerations of the knowledge of the city and its architecture as a necessary step for the
process of the project. In this vision, the urban studies of the French social geographer Jean
Tricart are considered as fundamental by Rossi for a more comprehensive reading of the city.
Tricart proposes a classification of the urban blocks, and consequently of their parcels,
according to the different way they occupy the ground, that is according to the different
typologies of buildings. Moreover, another important theme on which Tricart directs attention is
the relationship between the lots of the urban block and the occupied ground by the inhabited real
estate; that is between property and constructed area. He highlights that there were also moments

Urban Form and Social Context: from Traditions to Newest Demands. 2018

866

URBAN MORPHOLOGICAL THEORY

in the urban history of a saturated use of the ground. In other words and as it has arisen from solid
constructing practices over time, a rational use of the ground requires a balanced connection
between constructed and not constructed areas.
The theoretical elaborations of Steven Holl were a further reference to our analysis. The most
interesting part of the work lies on the fact to be engaged in a clear study on the theme of housing
and on a determinate city. The introduction of a letter-like form criterion allows the creation of
subcategories of classification. So, in addition to the four types of urban houses that Tricart and
Rossi proposed – a block of houses surrounded by open space, a block of houses connected to
each other and facing the street, a deep block of houses, and the houses with closed courts – Holl
elaborated a further number of sub-categories of houses, such as the "L", the "H" house, the "T"
house, or the "U" house, etc. according to their form and their resemblance to the letters of the
alphabet.
It permitted in this way the integration of the classification suggested by Tricart and to
proceed to a more comprehensive analysis of the building typologies, particularly in the case of
more complex forms of buildings.
There are also some more recent studies to have treated the theme of typology such as the
Swiss architects and scholars from ETH of Zurich, Emanuel Christ and Christoph Gantenbein.
The two volumes published by them (Christ and Gantenbein: 2012, 2015) are not only an effort
to continue to deal with the term of architectural typology by inserting it in the teaching of
architectural project but even a theoretical contribution in an era of globalization. In the first
volume and through a collection of modern buildings of different cities around the world they
look into typology as a principle of universal values.
Their analysis, especially the second volume, is based on Raphael Moneo’s article on
typology (Moneo, 1978). What Moneo optimistically highlights in this text is that even if
typological research seems to have reached a dead end, typology is an inherent question of
architecture and for this reason it is necessary for the architects to look back on the concept of the
type.
3. Analysis
The analysis was focused on four different kinds of classification according to the different
criteria adopted: A form-based classification, a classification based on the dimension of the
blocks, another one related to the order of the parcels and a classification which refers to the plan
of the buildings, following in this way the theoretical elaborations of Jean Tricart and Aldo Rossi
(figure 2, 3, 4).
3.a Analysis of the blocks – the form-based classification
There were selected three types of basic geometric forms – triangular, rectangular, trapezium –
as they were generated by the layout of the street grids. The aim of this classification is to
highlight the fact that the form of the Milanese urban blocks is determined by both urban
transformations and planning operations.
From this perspective Enrico Guidoni describes very concisely the mechanisms that modified
the European city and its blocks through centuries: “they formed the network, eroded away to a
greater or lesser degree, remaining from the fragmentation of relationships between city and
society, street and dwelling, public and private”. In the same way, in the historical centre of the
city of Milan the form of the blocks is the result of an overlapping of different plans and
consequently of different types of city. While in the most recent parts they are the outcome of the
planning process. In particular, the triangular and trapezoidal form of the blocks, which derived
from the system of round squares and radial streets, was drawn by the 19th century planners for
this part of the city.
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Figure 2. Exercise elaboration sample
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Figure 3. Exercise elaboration sample
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3.b Analysis of the blocks – the dimension based classification
The analysis regards three different types of blocks that allowed us to make considerations
about the dimension of the urban blocks in the city of Milan. For example, a small block
coincides with a number of parcels sufficiently enough to host three or four streets around it. It
coincides also with the dimension of Palazzo Marino – one of the most important examples of the
Milanese Renaissance architecture and the current seat of the municipal government – the
isolated building which could also be considered a type of the block surrounded by open space.
As for the larger one, which is being analyzed here, it represents because of its dimensions a
kind of urban block into another block, a closed courtyard inside another courtyard. The building
with the close courtyard is the archiepiscopal seminary of Milan. As Aldo Rossi pointed out
(Rossi, 1975), in the historical centre of Milan, there were the monasteries and generally the
ecclesiastic institutions to determine the development of certain parts of the city. It happened
also, even if in a lesser degree, into the inner part of the medieval walls. The block we examine in
this part of the analysis exemplifies this phenomenon, that is, the privilege of occupying a whole
block, a practice that was widespread in many cities in the sixteenth and seventeenth centuries
(Guidoni, 1978).
3.c Analysis of the blocks – the per-parcel classification
As for this classification there were selected some of the most representative blocks so as to
illustrate how the urban Milanese blocks were formed by the aggregation of more parcels. In
particular, the case of urban block formed by only a single order of parcels is a rare phenomenon
for reasons of economy of the urban space. Nevertheless, in proximity to the medieval walls there
were formed blocks of a sole order derived from just the parataxis of properties one next to
another. Furthermore, their form is also the result of the presence of the canal with which the
artisan activities they hosted in their ground floor strictly correlated.
A further much diffused type of aggregation is that one of two orders of parcels. In this case
two properties are placed one after another and the buildings are positioned on their boundaries
allowing an area of open space between them.
There have also been noticed situations with a central open courtyard and with the
aggregation of more orders of parcels that create larger bocks. The principle of the aggregation
remains the same and what changes is the formation of larger blocks with the presence of open
spaces inside the block, which is used as semi-public spaces or even as green areas.
3.d Analysis of the blocks – the topographic classification
Rossi refers extensively to the tradition of the French geographers (Tricart and Demangeon)
who introduced the topographic classification. The criterion for this kind of analysis is the
position of the house / the inhabited real estate and the relationship with the street and open
spaces, as the courtyard and the garden.
3.d.1 Block of houses surrounded by open space
The attempt here was to concentrate the attention to this particular type of the block and
houses. The selected block is formed by houses which are not simply volumes dispersed into the
green but by houses in clear relationship with the streets, able to form a block surrounded by open
space indeed. What emerges from this type of block and from a greater relationship with the
street is a greater order of urbanity and a more complex order of architecture of the buildings.
3.d.2 Deep block of houses
This typology of residential buildings is distinguished by their sense of the economy in the
use of the ground and by the common aspects it presents in different situations and cities (Grassi,
1980). This type of houses is connected with the artisan character of some areas of the city of
Milan. In fact, they are mainly the ownership of an exit to the great commercial road. Nowadays,
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this type of building constitutes a rare typology in the city of Milan. However, they still can be
met in the area of Navigli and, in a minor degree it is possible to be encountered as fragments
from a former design of the block, because of the transformation of the urban blocks that
followed the World War II. In particular the block analyzed in our case appertains to a specific
part of the city in proximity with the area of the medieval walls and the network of canals. For
this reason it is related to the artisan activities and the water transport. It can also be noticed that
many times the built area does not occupy the whole elongated lot but only the part facing the
street (Figure 5).
3.d.3 Houses with closed courtyards
This particular type seemed to be the most typical of the city of Milan. The study of Cino
Zucchi regards the specific character of the Milanese phenomenon, (Zucchi, 1989); this
residential typology and its forms are so diffused that can be met both in ex-industrial districts
and in the palazzi in the historical centre of the city. Its singularity lies in the fact that it has been
formed over time a complex space between the public life of the city and the private one of the
house. The courtyard is characterized by different architectural elements and it is the place that
hosts both the private life of the house and the collective or professional activities. It is necessary
at this point to emphasize that with this part of the analysis the aim is to focus upon the difference
between a house with a courtyard and a block with a courtyard and the confusion which is often
created between these two types of blocks: the first one is the aggregation of houses with closed
courtyards while the second is formed by the aggregation of different building typologies around
a courtyard.

Figure 4. Matrix of houses built on elongated lots
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Figure 5. Urban block between A. Manzoni e P. Verri Str.

4. Conclusions
Our analysis was based on a certain number of studies that determined our work and the
academic teaching activities during the last years and it was also an effort to integrate and to
update our theoretical background with recent publications and theoretical elaborations.
The aim was a better knowledge of the city of Milan and of its architecture. In detail, it was
the redrawing and the study of each block that led to the identification of the relationships
between built and not-built areas. Moreover, a fundamental aspect of the analysis was the
identification of the singular characteristics of the urban blocks and the consideration of the
building typologies analyzed, as a result of the singular position of the building and its
relationship with the specific part of the city.
The contribution of the analysis to the teaching activity was twofold: firstly, it was made use
of the fundamental theoretical notions for an urban analytical study, such as the relationship
between the lot and the built-up area or between the irregular lots and the building types.
Moreover, the analysis offered the occasion for a greater familiarity with the terms of typomorphological analysis and with the concept of block, which constitutes the minimum urban
portion, and for this reason the basis for a study on the relationship between the city and its
architecture, between the shape of a certain part of the city and its building types.
And secondly, organized knowledge created a basis able to be also employed by the students
for the construction of the architectural project. In fact, the analysis can be seen as a study of a
manualistic character that considers this operation of classification as the structure of the
architectural project (figure 6).
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Figure 6. Classification of the blocks
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EXPRESSIONIST URBAN RENEWAL INTERVENTIONS:
AVENIDA DEL OESTE IN VALENCIA AMONG OTHER
VALUABLE CASES
Abstract: The last great urban renewal interventions in a Haussmannian way were developed
along the 20th century deeply related to modern avant-gardes’ architecture. The success of
those urban interventions is largely due to the construction of modern, iconic buildings widely
recognisable by the public. Rationalist expressionist buildings became the optimal picture of
modernity in cities’ refurbishment. Some cases show a sort of gate to modernity by the
construction of twin, modern buildings at both sides of a new urban street. Avenida del Oeste
in Valencia was one of the latest examples to be implemented, it is also one of the best
examples on the matter.
Keywords: urban renewal, historical centre, urban pattern, comparative analysis, expressionism.

Introduction – Latest Haussmannian urban renewal and expressionism
Urban renewal implementations following Haussmann examples spread all over European
cities in the late 19th century. The interventions opened in Paris between 1853 and 1870 –
enlarged in some works until 1927- were the origin of several new streets and avenues in
European cities. On the other hand, while the new 20th century was coming up, it was necessary
to update the existing city, closely related to the city wall demolitions. The greater the demolition
works were, the more intensive old town refurbishment was needed. Urban interventions had to
face not only the reshaping of those wall spaces, but also the updating of inner urban spaces into
old towns. This was an imperative task to improve in order to include the old town into the new,
successful city growing up beyond old walls.
Baron Haussmann updated the existing city in Paris creating a clear theoretical corpus into
town planning. Military or social reasons aside, new street lines in Haussmann plans actually
defined urban facings to be built behind. New street lines induced buildings’ substitution linked
to the reduction in surface of the new urban plots, because these new urban lines superimposed
on the ancient urban pattern to create new, reduced urban plots to build in. Therefore, new
buildings facing the new avenues were connected to old buildings backwards. In this case, strong
municipal rules for façades in Paris –also a proposal by Baron Haussmann and Napoleon
government- gave unity to the whole intervention in the city.
This way of re-building the old town through architectural works was the procedure extended
in all the cases. In fact, the later the intervention, the more modern is the architectural style to be
built. That is the reason that the appearance of expressionist architecture in the 1920s became a
perfect language to use in such irregular plan shape plots, most of them in corner situations.
This is the framework where Mendelsohn works appeared. His architectural masterpieces
were reference models to follow, by accomplishing modernity and city updating. These are
Mosehaus in Berlin (1925), Petersdorff department store in Wroclaw (1928) and Schocken
Department Stores in Stuttgart (1928) and Chemnitz (1930) among others. All of them have
something in common, being building replacements into the existing city. Moreover, all these
© Mifsut García C.D., 2019
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buildings are located in corner plots where expressionist curved facing takes the best position to
call all the attention and to be seen from several points in the city. The use of a new architectural
language by Mendelsohn provided a real freshness of modernity: expressionist architecture
solved in a whole modernity architectural expression and urban renewal integration.
This was a technical handbook followed in urban renewal in that period, when all urban
interventions in a city scale took the decision to show the modern times after World War I. From
this moment, expressionist rationalist architecture was undoubtedly linked to city modernity, and
those renowned masterpieces were the reference for every architectural urban refurbishment in
Europe throughout the interwar period. Therefore, modern architecture became the imagen of
urban renewal, and such landmarks provided a real place comprehension. Moreover, as an
extension of that, landmarks provided the comprehension of the whole urban reality as a modern,
even cosmopolitan reality.
In the same way proposed by Lynch, landmarks show the other distinguishing feature in
every city, in addition to their own urban morphology. Moreover, such elements shown a
particular location in all the cases, not only at the endpoints of the street, but also around of city
nodes, in perspective points or at the change of direction in the axis. Quoting Cullen, the master
of serial vision of the city, every moment on the path is illuminated by a series of sudden
contrasts and so impact is made on the eye bringing the plan to life.
Expressionist urban renewal
Subsequently to expressionist architecture, expressionist planning appeared by delineating
those physic rounded corners on the plans. Therefore, the last cases of urban renewal in a
Haussmannian way after the 1920s took these expressionist lines to materialise buildings in an
expressionist architectural style. That is the case of the latest huge intervention in Spain –and
perhaps in Europe- that occurred in Valencia: Avenida del Oeste -old town Westside Avenue- as
can be read forwards, among many other cases.
A general law can be found in all those cases combining urban renewal and expressionist
architecture, where the powerful icon of expressionist rationalist buildings is used to show the
starting points of new interventions in the city. In addition, many of the cases show twin
buildings on both sides of the street as a sort of an urban gate to the modernity of that new urban
area. This is the point to analyse in some cases as can be found hereby, organised into a gradation
of urban scale: block refurbishment, urban landmark buildings as a reference of the street and,
finally, the whole street as an urban renewal reference.
Urban block: Skippergata, Oslo
In this case, the intervention covers the scale of a singular urban block in Oslo. The city
extension across the north slope of the ancient wall reserved a special location for raising the
cathedral in the 17th century at the point where the northern main road arrived to the city. Out of
the city, inner Skippergata Street had no extension northwards after the walls demolition, and
new urban blocks were growing up with the city. By the 1930s it was decided to extend
northwards the street coming from the port in the south, Skippergata (“ships street”). This
extension will open a new portion of Skippergata Street by cutting in half an urban block for
reaching the old main entrance road to the city, Storgata. This street crossing provided a
particular location to remark the modernity of the urban intervention and city updating. This
location was emphasised by constructing twin buildings in both sides of the new street as a real
gate of Skippergata in the north. Both new buildings were designed by Ole Sverre and finished in
1933 and 1934. The buildings in an expressionist rationalist style were, however, severely
criticised at that moment, but became a reference for modernity in the country. They represent a
sort of expressive urban gate in a block-scale intervention. [Fig.2]
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Urban gate: Bulevardul Magheru in Bucharest and Boulevard Pasteur in Tangier
A similar configuration of two buildings announcing a new urban intervention can be found
in Bucharest. Planned in the 1930s, Bulevardul Magheru is an opening intervention throughout
the city centre to create one of the most modern streets in Europe. It was planned to connect two
squares in the North and in the South of the city centre, and a kind of modern urban gate was
built in an expressionist architecture style as well. This is a higher scale intervention than in Oslo,
both in width and length of the street. However, in the same terms, the power of iconic buildings
was the origin of the initial success of the street. The buildings in Bucharest are not twin ones, but
define perfect round corner walls from the 1940s to show the modernity of the intervention in
contrast to the existing city. [Fig. 2].
In the other case, Tangier (Morocco) offers a sort of urban gate as well, but in one of the
growing urban axis of the city, not into the city centre. Boulevard Pasteur was one of the axis for
the extension of the modern city in the 1920s. In the 1930s the street started to be the place of the
modernity and, while the country was a Spanish protectorate by the 1950s, Spanish architects
developed a new image in the southern point next to the medina. Two expressionist buildings
were raised creating an iconic modern gate near the old town, in a direct connection to European
architecture and town planning. [Fig. 2]
Urban landmarks: Gran Vía, Madrid and Via Laietana, Barcelona
There is another type of urban renewal interventions based on architectural features, by the
construction of a singular building. This singularity is due to modernity in architectural language,
where the building takes the whole attention and becomes the icon of the modern city. That is the
case of one of the best modern architecture pieces in Spain, Edificio Carrion that was built in a
particular location in Gran Vía, in Madrid. This high street was planned to update the ancient city
to modern 20th century times. Its singularity lies in a zig-zag pattern crossing and adapted to the
existing city, into three portions built in consecutive periods – the first one in a curved axis and
the other two ones in a straight line. The street was built between 1910 and 1950 in 3 periods as
well, corresponding to those consecutive planned sections. Different architectural languages can
be read in the three portions, related to three architectural languages too. In the southern point of
the central section, a modern skyscraper raised to point that particular location, Carrion building,
as a landmark of modernity in the city. Along the 1950s this street became the commercial and
business centre, the icon of modernity in the city and in the country, and its plan was the basis of
several other town planning interventions in Spain. [Fig.3]
A similar case can be found in Barcelona, where a new straight avenue was built in a
Haussmannian way from north to south at the east side of the old town, Ciutat Vella. This street
was opened in three sections between 1908 and 1913, and it was built in three consecutive
portions, as well. In similar terms as Gran Vía in Madrid, a particular building was constructed a
posteriori in the 1940s to emphasise the former urban intervention and a new building became
the urban landmark to point the north area of the former new avenue. An expressionist rationalist
architectural language goes together with the urban renewal, throughout a building finished in
1942 and designed by one of the most important Spanish architects of that time, Luis Gutiérrez
Soto. [Fig.3]
Expressionist urban renewal: Avenida del Oeste in Valencia
As it was mentioned above, there is an urban renewal intervention that perhaps is the latest
intervention in Europe following the huge Haussmannian way: Avenida del Oeste in Valencia,
Spain. This implementation delayed in time because of specific social and economic conditions
due to Spanish Civil War. It was planned at the beginning of the 20th century although it was
under construction between 1941 and 1975. Indeed, this new avenue was planned into a huge
refurbishment plan for the whole old town of Valencia, current Ciutat Vella. The Avenue firstly
appeared in 1911 Plan from Aymami’s city architect, and it was one of the two main avenues to
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be opened throughout the old town in order to update the ancient city to modern times. At that
moment, the starting extension plans for the city were required from the central government in
Madrid to include some refurbishment works in old town.
But 1911 Aymami’s Plan was not carried out, and there was a revision in 1929 under the
supervision of the new city architect, Javier Goerlich. In this second refurbishment plan only
Avenida del Oeste remained, together with other small corrections to the old town. Goerlich came
from an Austro-Hungarian family of diplomats settled in Valencia, and he was in close contact
with European architectural trends and movements. That is why he could take the modernity to
Valencia from his position as the City Architect into town hall. As this second plan was not
carried out neither, the Town Hall decided to take on a separated plan for the Avenue, in 1939,
after the Spanish Civil War was over.
The delineation drawings of the Avenue on 1939’s plan show the modern, expressionist mind
of its author. Goerlich started to exercise expressionist buildings in the city and, as a town
planner, he drew the future avenue with round corners in every street crossing, to build
expressionist architecture as in the rest of the city. Therefore, Avenida del Oeste became the
highest concentration of expressionist buildings not only in Valencia, but also in the world.
The Avenida del Oeste, was thought to cross the old town in its Westside, from north to
south, dividing it in 5 sections. The first two sections were the aim of the initial approval and, just
in the same way than his troubled plan, its construction had been delayed for decades only in
those 2 parts. Therefore, in 1975 Valencia Town Hall decided to abandon the idea of continuing
the avenue, that remained unfinished and without an ending point in the north and breaking its
starting idea of crossing the city centre as well.
Despite this non-negligible point, the Avenue became the commercial and modernity centre
of the city in the 1950s, following the metropolitan spirit coming from Gran Vía in Madrid. Even
its unfinished southern two thirds, two expressionist style buildings were finally constructed in its
southern end, in connection to the rest of the city. Both buildings became a new urban gate for the
city centre. They were designed and built by Ignacio de Cárdenas Pastor in 1946 (on the Eastern
corner), and Luis Albert Ballesteros in 1953 (on the Western one). Their height in comparison to
the rest of the avenue, and even the opposite city, magnifies their perception, and gave them the
materialisation of modernity in Valencia. [Fig. 4]
Thereby, the last Haussmanninan avenue in Europe appeared to be unfinished in 1975, and
represents one of the set of the most expressionist buildings on a pure expressionist unique plan.
All these cases materialise the words of Gordon Cullen on the city perception art in Townscape in
1974:
“…let’s put a whole series of buildings one next to another and, as a whole, collectively, we
will provide much more visual pleasure than the one that would give each of them contemplated
separately.
… let's put half a dozen buildings next to each other, and we will see that the existence of
another art is possible, quite different from that of architecture”
Conclusion – The idea of urban modernity
Urban renewal interventions in Europe at the end of the 19th century took the Haussmann
works in Paris as a handbook of refurbishment for city centres. On the other hand, expressionist
trends in architecture in the 1920s gave the possibility of updating old towns to modernity. Both
situations met together in the latest interventions, especially in Valencia among others, appearing
in a set of singular buildings showing those new interventions. Examples of this can be found all
over Europe and its countries’ overseas territories, creating a global idea of modern city and
modern urban renewal. These lines show a selection of cases where expressionist buildings
become landmarks for urban interventions in the city. And all those cases go beyond their
architectural basis themselves to create the whole idea of the city modernity.
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SMART СITY. “A TRIAD OF DEVELOPMENT AGENTS”
Abstract. Large Russian city agglomerations enter the period of structural and spatial
transformations. The Samara region is included as a pilot site into the “Smart City. Successful
Region” Federal Programme and has been actively developing the conceptual offers for the
project financing factory. Along with theoretical innovation strategies of the 21st century such
as democratisation, clustering, gentrification, digitalisation of economy and some others, the
scientific society of the Samara region has been developing a strategy called “the triad of
development agents”. The socio-spatial basis of the strategy is a smart university, a smart city
and a smart park-plant. The scientific and design potential of Samara State Technical
University (SamSTU) is considered for the “smart” university, the “smart” park-plant is the
industrial park of SamSTU and its partners at the site of one of the former industrial
enterprises. The “smart city” includes administrative and public organisations of urban
development, activists of urban social movements. The central historical planning zone of the
city of Samara is proposed as the territorial-spatial basis of urban development. The spatial
structural elements of its three model projects are offered: a smart block, a smart street and a
smart square, which integrate more than 30 innovative, including “green” technologies in the
areas of resource conservation, public services, preservation of architectural heritage, media
technology, transport-pedestrian infrastructure and fiscal taxation systems. The choice of
“smart” technologies is fundamentally tied to the digital form of economic activity in the
territory.
Keywords: “smart” city, urban structure, central historical planning zone, triad of
development agents, park-plant, pilot projects.

The largest urban agglomerations of the country, including the third largest in Russia
Samara-Tolyatti agglomeration (about 2.5 million urban residents), are entering a period of active
structural and spatial transformations. The Samara region is included as a pilot site in the “Smart
City. Successful Region” Federal Programme and has been actively developing proposals for the
project financing factory.
Both theoretical and implemented strategies of “smart” cities that have been formed so far,
integrating areas of modern urbanisation - ecologisation, informatisation, democratisation,
clustering, gentrification, digitalisation, etc., put forward several fundamental models of
urbanisation in the 21st century. One of such theoretical models, which the regional scientific
school has called the “Triad of Development Agents”, is currently being developed in the
scientific community of the Samara region as the most adequate to the emerging goals and
objectives of transforming a large industrial city of Samara into a post-industrial metropolis
taking into account all opportunities offered by information and communication technology.
Identification and specialisation of Samara in the system of global markets currently means
the following priorities: aerospace manufacture, automobile production, neural network
technologies, and also provides for the development of priorities for future markets: technologies
in healthcare and energy fields.
The trends in the strategic development of post-industrial economy were outlined in the
Strategy of Socio-Spatial Development “Samara – 2025”, which includes innovation, urban
ecology, business environment, communications, transport, tourism, space, community, culture
and education (Zhivaia strategiia…, 2014).
© Akhmedova E.A., Vavilonskaya T.V., 2019
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The largest city is a unity of socio-spatial and territorial-spatial structures ensuring the
continuous development of the city in the dialectical contradiction. Digital economy is becoming
one of the stages in the development of urban planning systems (Esaulov, 2013, 2017).
According to the authors, the socio-spatial activity basis of the model is the “Triad of
Development Agents”, which consists of a smart university, a smart park-plant and a smart city
(Fig. 1). The territorial and spatial basis of urban planning transformations is the central historical
planning zone of the city of Samara.
In the socio-spatial structure, Samara State Technical University, its research and design
potential, is considered as the “smart” university. The “smart park-plant” is the industrial park of
SamSTU and partners located in the territory of one of the former factories in the structure of the
historical core of the city. The “smart city” includes administrative bodies and public
organisations of urban development, activists of urban movements.
Smart University
TRIAD OF THE DEVELOPMENT AGENTS
1/ Smart University

2/ Smart Park-Plant

3 /SMART CITY
Figure 1. Triad of the development agents as a model
of the “Smart city. Successful region” pilot project

Spatial-planning elements of the three pilot projects in the central historical planning zone of
the city are distinguished in the spatial structure as the smart block, the smart street and the smart
square. About 30 innovative urban green technologies have been gradually integrated into their
urban structure: from public utilities, resource saving, restoration of heritage, media technologies,
transport and pedestrian infrastructure, fiscal taxation system.
The “smart university” is the basic institution of higher education - Samara State Technical
University – which acts as a developer of patented advanced information, innovative and other
technologies. The University, where there is a significant potential for scientific research, patents,
implementations, and innovative projects, has a key position in this “triad”. In the concept of the
pilot project, the extensive intellectual potential of the university was used, a package of scientific
developments was collected, which were reflected in the technologies proposed for
implementation within the project. Moreover, the mission of the university as one of the
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development agents was also to consolidate the efforts of scientists, practitioners, production
workers working in various specialised organisations and companies already engaged in the
introduction of the latest technologies in the city and the region. Due to this, the team of
developers of the pilot project concept was significantly expanded to include regional leaders of
innovative entrepreneurship, as well as groups of active citizens.
The “smart park-plant” is an innovative production base for the implementation of the
project and the release of an innovative product. In the industrial era, Samara was developing as
the largest industrial centre of the country, where the change in the post-industrial benchmarks in
the economy caused the degradation of the former industrial and public storage areas of the city
and the residential areas serving them. The “park-plant”, being integrated into the structure of
these often abandoned territories, can give them a new impetus to development. Thus, the
concept of the “smart city” can be localised not only within the central historical planning zone,
where similar territories also exist, but also cover a significant part of the second, Bezymyansky,
city centre. In this case, the popularity of the pilot project among citizens will significantly
increase and from the local sites provided for by the project concept, it will be possible to move
on to the coverage of the urban planning structure of the metropolis as a whole.
The “smart city” is a historical zone of the metropolis as an experimental platform for testing
advanced technology, most highly rated by various segments of the population of the city and the
region, socially recognised by administrative bodies and public organisations of urban
development, activists of urban movements. The territorial and spatial basis of town planning
transformations is the central historical planning zone of the city of Samara (the unique integral
territory is about 800 hectares within the boundaries defined by the state body for the protection
of cultural heritage). This position of the authors of the concept is important and even decisive.
The active, dynamic life of a huge country cannot be concentrated only in some large
metropolises. They should disseminate innovative approaches to urban design, architecture of
buildings and structures throughout the country, support the harmonious spatial development of
Russia. At the same time, to give the regional identity of the historical and architectural heritage
only to small towns and medium-size cities, so that they can preserve their history and cultural
identity, in the authors’ opinion, is also not the right vector in preservation of the historical,
architectural and urban planning heritage. The historical centres of large cities should not become
a place of “notopia”, i.e. a modern concentration of high-rise buildings with the latest
achievements of innovative construction technologies: from high tech and eco-tech without
architectural reference to the urban planning and historic-architectural context of the development
of cities with a half-thousand-year history (Akhmedova, 2017). Currently, this trend is being
actively discussed in Russia and, in particular, in Samara, where the social movement for the
preservation of the historic-architectural identity of the city is very developed (Vavilonskaya,
2017). The latest construction and restoration technologies should be used and find active
implementation in this very most valuable and important environment for the intercultural
process.
The triad of agents suggested in the concept has become determining in the development of
the priority objectives of the pilot project, including:
Attraction of highly profitable objects in the central historical planning zone;
Justification for the selection and implementation of information and other innovative
technologies in the central historical planning zone;
Launch of model projects on selected “pilot sites” in the main planning elements of the
city, i.e. “Smart Block”, “Smart Street” and “Smart Square”;
Coordinating the activities of agents for the development of smart technologies, raising
the level and role of education;
Beginning of the development of information technology, the design and construction of
the “Data Centre” for managing the databases of the smart city.
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Approbation of three model projects in the structure of Samara central historical planning
zone involves the introduction of innovative technologies at the level of three spatial-planning
elements of the city: a smart block, a smart street and a smart square. At the level of the block as
a private space, the advantage of the technologies being introduced will be noticeable, first of all,
for the residents of the block, which should become an experimental platform for working out
those technologies that can be implemented at the level of living space. Such a project location is
necessary from the standpoint that the dissemination of best practices and technologies to all
territorial-planning units of the city is impossible to do at the same time due to the high cost of
the project and limited budget. However, to limit the location of the project only by a residential
area as an experimental platform for its implementation would be not enough and would limit the
range of implemented technologies. The street and the square as public spaces represent those
planning elements of the city that are in demand by a much larger number of citizens and the
technologies introduced into their structure can receive a wide positive assessment of the urban
society as a whole. Moreover, the choice of socially significant public spaces (streets and
squares) for testing model projects cannot only significantly expand the range of implemented
technologies, but also significantly increase the popularity of the “Smart City. Successful
Region” pilot project among the population.
Three model sites adjusted to the tasks of innovative development of the three elements of
the urban spatial planning structure, suggest the differentiated introduction of the developed
technologies (Fig. 2).

APPROBATION OF THREE MODEL PROJECTS AT THE LEVELS:
STREET

BLOCK

Housing and utilities (water
supply, sewage, garbage disposal);
Fiscal system of landusers, etc.);

Electronic navigation systems;
Commercial advertisements;
intelligent car parks, public transport
stops, etc.

SQUARE

Media-facade; interactive road
cover; Festive video mapping,
etc.

Figure 2. Model sites for approbation of the “Smart City. Smart Region” pilot project
;
;

Thus, at the block level, new technologies can be implemented in the housing and utilities
field (primarily modern ones, including alternative, sewage systems, water supply, water
disposal, power supply, as well as the collection and use of rainwater, intelligent garbage disposal
systems and underground parking, other technologies), in the creation of a fiscal system of land
users, etc.; at the street level - in the system of electronic navigation, commercial advertising,
intelligent parking and public transport stops, etc.; at the level of the square - in the system of
media facades, interactive road cover, festive video mapping, etc.
The choice of specific model sites for the implementation of model projects is determined by
the urban planning, socio-economic, and strategic objectives of the development of the central
historical planning zone (Figure 3).
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The “Smart Block” is associated with the need to further promote the strategic renovation
project of the central historical planning zone development “5 blocks”, which was elaborated
under the patronage of the Ministry of Construction of the Samara Region with the financial
support of the Social Fund for Housing and Mortgage. Among the five residential areas to be
renovated, the priority number is considered the area number 77 or block "E", according to the
renovation project. This block can become one of the model sites for the “Smart City. Successful
Region” pilot project.

“Smart City” Business Centre,
Smart University,
Smart Block

Smart Block,
Smart Square,
Smart Street

Figure 3. Selection of model sites for the central historical planning zone development
in the city of Samara

“Smart Squares” and “Smart Streets” are determined by the town-planning code of the city,
which historically constituted of “square and crossroads”. The latter was formed by a longitudinal
street and a cross descent to the Volga River. According to the concept developed by the authors,
Molodogvardeyskaya street was chosen as a longitudinal street and Krasnoarmeyskaya street was
chosen as a cross descent, as it connects the landscaped embankment with the railway station.
Krasnoarmeyskaya street also meets the narrow side of the residential area No. 77. Both streets
are located within the central historical planning zone of Samar. Along Molodogvardeyskaya
street many educational buildings and laboratories of SamSTU, one of the development agents,
are located. Moreover, the buildings of the key administrative structures of the region and the city
are concentrated along Molodogvardeyskaya street: the Regional Administration, the Department
of Urban Development, the Gubernskaya Duma, the Corporation for Regional Development, etc.
The street is the central axis in relation to the main square of the city: Kuibyshev Square with the
building of the Opera House. It is known that the economic well-being of the city centre, the look
of squares, streets and individual buildings, “is considered to be an important indicator of the
activity and initiative of its administrative bodies” (Rypkema, 2016, p.60). This is why
Molodogvardeyskaya and Krasnoarmeyskaya streets have been chosen as linear model sites for
the implementation of the pilot project.
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“Smart Squares” include: Kuybyshev central city square, which hosts all festive activities of
the city and which became the core of the fan zone at the World Cup 2018 and Khlebnaya Square
as one of the first city squares. The latter is located the confluence of the Volga and the Samara
rivers and has preserved the rhombic form of the Samara bastion of 1706, the fortifications of
which were uncovered by archaeologists in 2014. Next to Khlebnaya Square there is an area
provided for the location of the park-plant, as well as the site of the first Samara fortress of 1586,
where, according to the Strelka plan design, a large cultural and entertainment centre of the city
should be located, in the forms of which it is planned to fix the “memory of the place” (Fig. 4). In
close vicinity there is an empty concrete dominant of an elevator, which is intended for
transformation into a data centre, from where it is planned to exercise control over the work of all
the systems of the Smart City.
According to the Higher School of Economics (HSE), the key criteria which can determine
the compliance of a historic city with the concept of the “smart” one can be: a) technology, b)
environmental friendliness, c) management, d) mobility, e) heritage, g) human (population)
(Ilyina, 2014). In their concept, the authors relied on this group of criteria, which is considered
consecutively further.
It is planned to develop technology taking into account regional specificity and those
developments, patents and innovations that have already been created on the basis of Samara
State Technical University. Among the developments of SamSTU, the most promising are:
technologies of pre-engineered buildings that can be used for the relocation of citizens
from dilapidated and emergency housing in the central historical planning zone of the city
and involve the use of integrated modules of the frame and fencing structures with the use
of energy-efficient materials;
the use of the BIM-technology in the design and operation of buildings, management of
engineering networks, search for alternative resources for buildings;
improvement of technologies for the restoration of monuments, including examination
and monitoring of the state of structures, manufacture of formwork for the restoration of
decorative mouldings of facades and interiors;
design, installation and maintenance of the control systems, including access and
monitoring, “smart parking” with identification of car number, information about parking
spaces available and parking schedule;
RFID technology for controlling the schedule and routes of garbage disposal;
security technologies, such as unified passes, registration and analysis of the use of
collective spaces (parking lots, playgrounds, etc.).
The estimated cost of implementing each of the control systems with equipment depends on
the scale of the project and can amount up to10 million rubles if technologies and design work
can be carried out on the basis of one of the development agents, for example, design and
production work can be performed at the site of the smart park-plant (Fig. 4).
According to the concept, one of the locations of the “Smart Park-Plant” within the Samara
Centre of Emergency Response Centres is the territory of the warehouse complex of buildings of the
former Valves Plant, where the industrial park of SamSTU and its business partners can be located.
The adaptation of the site for the park-plant and the use of warehousing facilities implies the
following: the capital building No. 1 (3,400 m2) could accommodate smart home technology, BIM
technology, intelligent transport and parking, infoboxes production, water recycling, etc.; concrete
storage shed (3,800 m2) for the production of pre-engineered buildings, formwork, energy-saving
materials, wind power generating sets; metal storage sheds No.1 and No. 2 (460 m2 each) for
warehouses of components and raw materials, equipment; capital building No. 2 (250m2) as a
household unit. The total area for the development of the site of the future park-plant is 2.6 hectares
and covers an area of 118 x 220m. The estimated number of jobs is 700 people.
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Territory for the Park-Plant in Samara

Renovation of
the 1586
fortress territory

Renovation of the
1706 earth palace
Example of Zurich Park-Plant

*

Figure 4. “Smart Squares” with interactive expositions of historic fortresses of Samara
and the “Part-Plant” as the development agent of the pilot project

Environmental friendliness as the second key element is associated with the efficiency of
the use of all types of natural resources, with the “green economy”. Reasonable energy
consumption and energy efficiency, renewable energy, the growth of the share of alternative
energy, including those using solar and wind energy, the creation of a favourable microclimate
inside and outside, including through the use of vertical landscaping, the creation of
interdependent infrastructures - technical, transport, construction, landscape, etc. Environmental
friendliness as a term is connected with ideas about the house, the design of which can be based
on the use of a number of different concepts called: “passive house”, as the building which does
not need heating, and requires little energy; “active house” as a building with a positive energy
balance, independently producing energy for its own needs in more than enough amounts; “smart
home” equipped with high-tech devices.
Management is the most important element of urban planning in a large city. The structural
elements of the three pilot projects in the central historical planning zone will have all the necessary
information and operational means of “smart control”. It is planned to gradually introduce about 30
innovative urban “green” technologies from such fields as the utilities, resource saving, heritage
restoration, media technologies, transport and pedestrian infrastructure, fiscal taxation system into the
urban environment of the smart block, smart street and smart square. The choice of “smart”
technologies, “imported alien” ones and those developed at SamSTU with partners, is ultimately
focused on the digital economy of the areas of activity in the CIPS (sustainable urban environment,
taxes, tourism, hotel industry, comfortable “smart” housing, etc.). Town-planning transformations are
based on the framework of the town-planning code of the city of Samara, which has been repeated four
times and is transmitted to the future development (Vavilonskaya, 2014).
Mobility implies the improvement of transport infrastructure, with the use of innovative
technologies, namely: the creation of an intelligent transport system (ITS); optimization of the
road network; underground automated parking; “Smart ticket” system for payment in public
transport, parking and other services. Designing a mobile transport system and individual
transport infrastructure objects may become the object of design and research of one of the design
centres of the base university.
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Heritage, the attitude to it and its state, the integrity of the environment, which is not
destroyed, but is enriched by the introduction of innovative technologies, becomes more
informative, more accessible, more comfortable, is also one of the key criteria of the “smart city”.
The seeming conservatism of proven technologies of restoration will be enriched by the use of
state-of-the-art equipment and innovative work methods. Therefore, based on Samara State
Technical University with the support of the Ministry of Culture of the Russian Federation, the
Administration of the Samara Region, including the State Cultural Heritage Protection Agency,
the Engineering Restoration Centre was created in December 2017 as a regional centre of
competence in the field of heritage preservation technologies. In accordance with the roadmap,
the main types of work of the Engineering Restoration Centre are:
1) educational services for training restoration architects, engineers, process engineers, cost
engineers, restoration stone setters, cutters, plumbers, dry wallers, moulders, etc.;
2) scientific design work and studies on the preservation of objects of architectural heritage
on the basis of a licensed design scientific restoration workshop and laboratory of chemical and
biological research in restoration;
3) production activities on the basis of the five production workshops planned in the Centre,
namely the art casting restoration workshop, the restoration materials science workshop, the
carpentry restoration workshop, the ceramic sculpture and glass workshop;
4) restoration works carried out in the planned construction site;
5) expert technical support of restoration works (services of technical support of restoration
objects, technical supervision and monitoring of the state of the historical environment
surrounded by new construction and reconstruction facilities; consulting services; implementation
of conclusions and scientific reports on design documentation and production of preservation of
architectural heritage objects, creation of a regional restoration council.
It is planned to equip the workshops, the laboratory and the construction site with modern
innovative equipment, which will ensure high accuracy, productivity and scope of work. The
Centre should become a unique precedent not only in the scale of the region, but also of the Russian
Federation as a whole, in terms of the complexity and high technology of the tasks being solved.
The proposal to develop the Engineering Restoration Centre of the SamSTU was elaborated
on the basis of the Action Programme of the Samara Region Government for 2018. The
programme provides for the development of an Activity Plan for the development, renovation and
preservation of the historic centre of the city of Samara and protection of cultural heritage sites.
The Activity Plan is aimed at the regeneration of the historical settlement and provides for
Samara to obtain the appropriate status. The plan takes into account the specificity of the
historical settlement, the necessary types of project activities and the formation of an information
system to support urban development. The plan also includes the development of historical and
cultural reference plan, the draft border and the subject of protection of the historical settlement,
the project of the joint protection zones. An inventory of monuments is planned with the aim of
clarifying their object-by-object composition, updating the master plan in terms of the historical
settlement regulations, developing draft layouts and surveying historic blocks, as well as city
economic feasibility for territorial development.
Man, as a member of urban society, is the last key element of the “Smart City” (Fig. 5).
Their development, socio-cultural activity and scientific and educational potential are the main
value and capital, the key to the attractiveness and success of any city (Hollis, 2016; Glaeser,
2014). Creating innovative opportunities for the implementation of human capital in a historic
city should be based on urban programmes for the development of education, science and culture.
Such programmes involve the development of human potential in the following areas:
participation technology, volunteer movement; educational activities, preparation of popular,
educational and scientific publications on architectural heritage; the launch of new educational
programmes of higher and vocational education in the field of restoration; development of a
restoration production base (Mastenitsa, 2011). The programme serves to unleash the scientific
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potential and creative thinking of creative youth. The development of technologies of the “smart”
city is inextricably linked with the attitude of the population to high technology. According to the
monitoring of the HSE, it turned out that the demand of Russians for high technology is still
relatively low, but interest is gradually increasing (Esaulov, 2013).
Pre-engineered buildings

A. Technology

D. Mobility

“Green” architecture

B. Environmental friendliness

E. Heritage

“Smart” car parks

RF tags

C. Management

F. Man

Preparation of formworks

Figure 5. Key elements of the “Smart City. Successful Region” pilot project
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Figure 6. Selection of objects and technologies for implementation within the “Smart City.
Successful Region” pilot project.
Comments :
1.
2.
3.
4.
5.
6.

Transport stops with information
counters
Infobox
Media Centre
Electronic payment for underground
parking
Media-facades
Data Centre

1.
2.
3.
4.
5.
6.
7.

Cycling lanes illuminated by the
principle of photo cells
Automated printers for printing short
stories
Smart dustbin towers
Electronic navigators
Information booths
Wi-Fi routes under the trapdoors
Sensors of pollution, noise and wind

Conclusions
The authors expect the following results and effects of the pilot project:
1. Formation of the teams of the development agents’ triad “CITY-UNIVERSITY-PLANT”.
Enhancement of the formation of the activity urban community with various mentality (general,
scientific and pragmatic), but aimed at achieving the same goal, i.e. sustainable development as
“non-controversial” (Esaulov, 2012) preservation and renovation of the historical urban
environment and increasing the quality of life of the citizens.
2. Selection of the site and industrial partners for the Park-Plant, its gradual transformation
into a technology park open to the urban community in the best world traditions.
3. Development of SamSTU structural divisions: Engineering Restoration Centre, Centre for
Environment Sustainable Development, other research centres. Design, support and approbation
of model projects “Block ̶ Street ̶ Square”.
4. Regeneration of the historical environment as a catalyst for further development and the
priority of the functions of culture and tourism within the central historical planning zone, the
renovation of the territory of the former environment identifiers - Samara fortresses with the
placement of interactive exhibits, large objects of business and cultural tourism.
5. Justification of the choice of the city route for the introduction of information and other
innovative technologies with the prospect of its further development: river station - both ancient
fortresses - Kuybysheva Street - Molodogvardeyskaya Street. The route gives the idea of the
potential of the historical environment of a large city, includes cultural, administrative and
educational objects, including most of the buildings of Samara State Technical University, and as
a result, is highly visited by both tourists and residents of the region.
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6. Creation of the smart city in the periphery of the central historical planning zone, which is
the brand of the pilot project, re-identification of the environment due to the unique public and
business architecture.
7. The phased formation within the central historical planning zone of Samara of a holistic
innovative urban environment in which more than 30 “smart technologies” are integrated (Fig. 6):
transport stops with information counters, infoboxes, electronic parking payment services, media
facades that expand the city information field; data centre for server and network equipment; a
media centre (electronic library), bicycle lanes on photocells and automatic printers; smart bins
with waste pressing and online filling control; information booths with telephone, displays and
phone charging function; electronic navigators with the ability to build and print routes; Wi-Fi
routers; climate sensors, etc. (Akhmedova, 2009).
The expected result of the implementation of the Concept and Pilot Projects is the sustainable
urban environment in the central historical planning zone of the large city focused on the digital
economy, implementation experience with the potential to spread to urban and regional areas and
settlements in the Samara region, and, possibly, in general for the Russian Federation, the high
quality of life for the population while maintaining the historical and town planning identity of
Russian cities.
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NIKOLAEVSKAYA SLOBODA: THE FUTURE
CITY-GARDEN IN KRASNOYARSK
Abstract: The article deals with the processes of Siberian cities’ development associated with
the ideas of the ‘city-garden’ formation that emerged in the early 20th century. The results of a
comprehensive study conducted by professors and students of Siberian Federal University on
the renovation of the historical and cultural potential of Nikolaevskaya Sloboda in the city of
Krasnoyarsk are presented. The article considers the influence of the principles of the ‘citygarden’ formation on the modern transformation of the current environment of settlements
allowing to achieve significant architectural diversity, to preserve the cultural landscape and
to obtain a higher quality of the environment as a whole.
Keywords: city-garden, renovation areas, historical city, the preservation of the cultural
heritage, Siberian cites, Krasnoyarsk.

Introduction
At the beginning of the 20th century, the search for new approaches to urban transformations
resulted in spreading the ‘city-garden’ idea developed by the English futurologist E. Howard, in
Russia. Russian followers of the new town-planning principles stated that “the human thought is
constantly working to create conditions for a happy life. The meaning and happiness of life is a
complex question and a full answer that would be suitable for everyone, cannot be given.
Nevertheless, there is no doubt that one of the first and necessary conditions for happiness is the
relationship of man with nature” (Paramonov, 1923, p. 2). In 1910–1920 the projects of citygardens were developed for the practical development of Siberian cities: Kuznetsk, Barnaul,
Omsk, Tomsk, Shcheglovo (Kemerovo), Novo-Nikolaevsk (Novosibirsk).
In 1923, Tomsk engineer P.A. Paramonov summarized the first experience of creating urban
gardens in Siberia in a short article (Paramonov,1923). He noted that for the construction and
improvement of the city in the first place it is necessary to fulfill the following conditions: “the
land should not be a commodity, the subject of speculation of the owner, but should belong to the
society and be accessible, like water and air; the construction of the city should take place
according to a pre-developed plan that provides all the convenience of communication; estates
should be built by the municipal department, or building unions, or individuals for their own use,
which should be organized for cheap and long-term credit; providing residents of various kinds of
supply of water, electricity, gas, sewage, tram, gardens, parks, etc. This must be the matter of
concern of municipal departments” (Paramonov, 1923, p. 3).
Development of a city-garden, in the opinion of engineer P.A. Paramonov, should “strictly
comply with the requirements of hygiene: the inadmissibility of multi-storey houses and
outbuildings in the residential areas; recommended type of a residential house is a detached house
for one family with a garden within the estate and garden front; the prohibition of high and solid
fences separating the houses, and construction of low lattice fences instead” (Paramonov, 1923,
p. 4). The main streets should be designed with sufficient width and lawns. The city-garden plan
should include main (administrative) and secondary (e.g. shopping) centres, as well as a wide
range of parks where schools and other institutions can be located.
© Tsarev V.I., 2019
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In the 20th century and at the beginning of this century, the idea of urban gardens has been
acceptable for many countries whose authorities took advantage of the new movement in urban
planning to mitigate social contradictions, instilling forms of improvement of populated areas to
the masses of citizens.
Methodology
In modern urban planning practice, there are different approaches to the transformation of the
current environment of human settlements. Some of them are aimed at radical reconstruction,
destruction of foundations of the existing structure, which is perceived as outdated, and creation
of a new planning organization of the territory.
Other approaches to transformation offer evolutionary renovation-renewal, i.e. the process of
improving the structure, which requires solving problems related to the search for forms and
methods of adaptation of architectural and historical heritage to the modern needs of society.
Here it is appropriate to recall on the words of engineer P.A. Paramonov, addressed to
Siberian town planners in the 1920s. He noted that “every move forward has a base in the past, so
modern urban planning must necessarily preserve continuity and create prospects for future
economic life, its nature on the basis of its historical past, as well as present and future
opportunities. Each generation builds up the city according to its tastes and needs and leaves this
or that imprint of the era. Therefore, the city as a whole is a product of collective creativity and
serves as a historical monument for future generations. That is why the old part of the city should
be carefully preserved as architectural monuments and new buildings should not violate its
appearance. New places of urban settlements should be built according to the rules of modern
technology and sanitation” (Paramonov, 1925, p. 2).
Currently Krasnoyarsk is experiencing a crucial time in the transformation of the historically
established environment, which requires close attention to the idea of forming city-gardens,
which arose a hundred years ago. In a residential area with the historical name Nikolaevskaya
Sloboda in the near future there will be a wide thoroughfare that would, as the experience of the
formation areas of the last decade shows, satisfy the desire of investors to build high-rise
buildings in such areas of high density development.
Which approach to the future transformations of Nikolaevskaya Sloboda should be taken?
This question was asked by the professors of the Urban Development Department of the School
of Architecture and Design of Siberian Federal University (members: Professor V.I. Tsarev,
Associate Professor N.A. Unagaeva, Associate Professor I.G. Fedchenko, Senior Lecturer I.A.
Raposov) to students of the fifth year (A. Gorsha, A. Esina, M. Zabolotnaya, E. Ivanova, E.
Kilina, Y. Korottsova, K. Maksimkina, E. Petrosyan, M. Safonova, A. Uglova, S. Yushkov).
They were offered to conduct a comprehensive study, and then to develop a concept of possible
changes and put forward their project proposals.
Measurement and analysis
As a result of the field survey, the analysis of archival documents and actual design materials
in this territory, as well as the study of the world theoretical and practical experience with the
unique estate development in the urban environment, the project tasks and “adaptive” solutions
aimed at the development of the historical and cultural potential of Nikolaevskaya Sloboda were
identified.
Three principal approaches, which can be applied in certain functional planning zones, are
offered: preservation of valuable historical buildings; preservation of morphology of buildings
and structure of land use; formation of a new planning structure.
From the history of Nikolaevskaya Sloboda
The formation of Nikolaevskaya Sloboda began in the middle of the 19th century, when the
Yenisei Governor V.K. Padalka ordered to make another design plan of Krasnoyarsk. The
execution of this order was entrusted to the provincial surveyor A.I. Butakov, who completed the
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design work in 1852, and in 1855 a new project plan was approved. One of the features of the
plan was that in the Western part of the city, the neighborhoods of the new buildings were
designed along the axes that continued the main, already existing streets of the city, which in
reality had to climb quite steep slopes of Afontovo Hill. This design plan of the city remained the
main regulating document of architectural and planning transformations of Krasnoyarsk up to the
end of the 1910s.
At the turn of the 19th–20th centuries the main factor in the development of many cities in the
Eastern regions of Russia, including Krasnoyarsk, was the construction of the Siberian railway.
The strip of alienation from the railway in the main city of the Yenisei province lay at the foot of
the slopes of Afontovo Hill, on the way of the supposed territorial development of Krasnoyarsk.
At the same time, the railway line did not become a feature of limiting the contours of the
existing city, but turned into a structural and planning axis, along which a new urban
development was intensively formed (Gorbachev et al., 2011, p. 308).
In the last years of the 19th century along the railway line to the west of the city, a new
settlement started to grow rapidly, with ‘American’ pace as they say. In September 1989, Yenisei
Newspaper reported, “The Speed of development plots taken by train artisans and workers in the
station at Afontovo Hill is astonishing. A few weeks ago, there was nothing but empty steppe,
and now there is a number of buildings that formed several streets” (Yenisei, 1898). In the report
of the Krasnoyarsk City Council dated November 10, 1899, it was stated that “in the area referred
to as Afontova Gora (Afontovo Hill), which is a residential boundary of the city of Krasnoyarsk,
residential construction took place in 1898 and 1899. Railway workers and people from villages
who came to the city hoping to work at the stations of Krasnoyarsk Middle-Siberian Railway,
settled in this area. The inhabitants of Afontovo Hill call themselves the inhabitants of
Nikolaevskaya Sloboda. They named their area Slobodka by the sovereign name of the August
Monarch, both in the memory of the visit of the Crown Prince to the city of Krasnoyarsk, and
with the sense of loyal gratitude for the railway, which provided them with means of existence.
The name “Nikolaevskaya” was established among inhabitants of that part of the city of
Krasnoyarsk without any external motivation and in this fact it is impossible not to see the
touching unity of the crown and the people” (About drawing up the plan for the district behind
the line of the railroad in Krasnoyarsk, 1897–1901).
In 1904, to the north of Nikolaevskaya Sloboda, buildings of another village employees and
Siberian railway workers appeared. They petitioned to name their settlement “Alekseevsky” since
the construction of the first house in the settlement was started on the birthday of Tsarevich
Alexey Nikolaevich (Fig. 1).
In order to ensure closer communication between the city and the railway settlements,
starting from the first years of the 20th century, the authorities searched for funds for the
construction of a railway viaduct. The townspeople, as Krasnoyarets newspaper wrote in
November 1908, inspired by the construction of the country’s largest railway bridge over the
Yenisei, were confident that “there will not be any particular technical inconvenience with the
construction of the viaduct, since there is no need to build high barrows in the area of the
settlement: the viaduct will go to the city from the mountain in a straight line and will gradually
slope to zero” (Krasnoyaryets, 1908).
In November 1908, the meeting of the railway settlement inhabitants appealed to the City
Council with a request for the allotment of land for the construction of the Church at the square of
Nikolaevskaya Sloboda. The following year, the city authorities gave the permission to allocate a plot
of land for the construction of the temple in honor of St. Nicholas the Wonderworker, the
consecration of which took place on April 26, 1909. The place for the construction of the church
intended as “as a monument to the glorious 300-year reign of the House of Romanovs”, was chosen
very successfully. It opened a beautiful panorama of the whole city. The construction of the church
started on July 30, 1911. The project of the church was made on the basis of standard drawings,
approved by the Construction Department of the Yenisei province on May 1912. Civil engineer S.G.
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Drizhenko who held those years the position of the city architect was managing the construction. On
Sunday, December 21, 1914, the consecration of the stone Church built in the name of St. Nicholas in
Nikolaevskaya Sloboda took place (Tsarev and Krushlinskii, 2001) (Fig. 2).

Figure 1. Plan of Krasnoyarsk with Nikolaevskaya Sloboda of 1906
Krasnoyarsk Local Lore Museum

Figure 2. The project for the construction of a stone church in Nikolaevskaya Sloboda for 750 people.
On type No. 25. Civil engineer S.G. Drizhenko. 1912. State Archive of the Krasnoyarsk region

In 1911, the city authorities decided to start work on the construction of new school buildings
in Krasnoyarsk, one of which was decided to be built in Nikolaevskaya Sloboda on Sennaya
Square. S.G. Drizhenko developed the project of urban primary schools, and the school was built
in the mid 1910s. In 1900-1910 the Nikolaevskaya Sloboda projects of a bath, cinema, foundry,
pump station of a city water supply system and a large number of houses were made.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

895

URBAN MORPHOLOGY, REGENERATION AND NEWEST URBAN DESIGN

In the first years of the Soviet power, the settlement received a new name. Nikolaevskaya
was renamed into Sloboda III International, and Alekseevskaya into Labor Sloboda, and between
them there was Sloboda of Sakhalin, consisting of several blocks. In accordance with the
revolutionary ideology, the streets of the city were renamed as well. For example, in Sloboda III
International there appeared Sovetskaya Str., Red Army Str., Karla Marksa Str., Kopylova Str.
and Lenina Prospect as well. In Labor Sloboda the new street names included Krasnomoskovsky
Str.,, Krasnykh Zor Str., Tolstogo Str. and in the most northern part of this settlement there
appeared Svobodny Prospect.
In the design works of the 1920s-1930s, one of the main directions of territorial development
of Krasnoyarsk was planned plots for Sloboda III International and Labor Sloboda. Essential
reconstruction was supposed to be carried out in the settlement, where design architects were
given considerable creative freedom as the existing buildings were mainly wooden and in the
long-term perspective it was planned to replace them.
In one of the projects carried out in 1938, it was proposed (again, as before the revolution) to
continue the main highway of the city – Stalin Avenue – to Sloboda III International through a
viaduct, which was designed through the railway line.
Life brings about changes to urban development projects. For example, in the post-war 1947
land was allocated at Sloboda III International for implementation of a project of a residential
village for a mechanical plant, in the neighborhoods of which it was supposed to place about
thirty individual estates, with buildings of houses, farmhouses, gardens, berry and vegetable
gardens. The architects developed several options for the architectural design of the facades of
the houses, trying to find the most picturesque decision for the blocks.
In the late 1940s Nikolaevskaya Sloboda lost its main architectural feature – the stone
Church named after Sainted Nicholas the Wonderworker.
In the town-planning projects of Krasnoyarsk of the 1950s, there was a tendency to preserve
individual buildings in Nikolaevskaya Sloboda, which survived until the beginning of the 21st
century. Nikolaevskaya Sloboda (the name returned to the city toponymy without any
administrative intervention) as the area with the developed individual and expressive
architectural-historical environment is not presented properly in the modern city, its historically
significant features are not revealed, architectural and cultural-historical value of the area in the
formation of Krasnoyarsk of the 21st century is underestimated.
Principles of architectural and urban transformations of Nikolaevskaya Sloboda
1. Identification and preservation of objects of historical and cultural value. A full-scale
inspection of houses and public buildings in Nikolaevskaya Sloboda revealed that many of them have
unique architectural and planning features that allow to demonstrate their historical and cultural
significance to preserve the originality of our city. Most of these buildings are not listed in the register
of cultural heritage; but the architectural details, design features and materials of the described houses
reflect the value of a certain time and place, and, above all are single copies of historical buildings of
Krasnoyarsk. All the data on the examined objects is entered in the Table, which contains: the photo of
the object, the address, dimensional drawings, historical and art value (Fig. 3).
2. Preservation of land use structure. The maximum preservation of the existing land use
structure with an increase in the number of green spaces due to the territories of demolished
dilapidated housing is assumed.
3. Integration of the designed area in the transport and pedestrian structure of the city. The
design concept is made taking into account the already built and planned for the construction road
junctions of the fourth bridge, as well as two new interchanges on Kopylova Street. It takes into
account future changes in the categories of Volochayevskaya, Chelyuskintsev and Rabochaya
streets. The proposals for the construction of a road bridge across the railway in the alignment of
Bograda Street is proposed. This principle should promote integration of Nikolaevka with other
areas of the city.
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Figure 3. A fragment of the table of objects with cultural and historical value

The organization of convenient pedestrian traffic is provided, for which most of the streets
are converted into the category of pedestrian transport. There have been designed boulevards with
access to neighboring residential areas, lanes for cyclists; tram traffic in Kuibysheva, Sovetskaya,
Istoricheskaya, Lenina, Revolyutsii, Sopochnaya and Spartakovtsev streets and across the road
bridge to the city center.
4. Integration of the designed area in the system of landscaping and recreation of the city.
The design solution of the system of green and recreational spaces of Nikolaevka is aimed at their
relatively uniform placement in residential areas, the creation of protective multi-level
landscaping and recreation areas along the highways. The proposed increase in the range of
vegetation will increase the aesthetic potential of the territory.
5. The rise of the cultural-historical and tourism potential of the Nikolaevskaya Sloboda. The
project proposes solutions for the creation of tourist routes that combine historically significant,
key places of the area with its characteristic buildings. It provides installation of small
architectural forms and information carriers that tell about the history of the place, the
organization of Museum sites. It does not exclude the development of agricultural tourism on the
basis of individual estate development. All this will make the study of identity of Nikolaevka, the
traditional way of life of its inhabitants more accessible.
6. Implementation of different types of residential buildings. All design solutions are aimed at
the maximum preservation of low-rise buildings of Nikolaevskaya Sloboda as a unique planning
area, emphasizing its small-size buildings, the natural landscape of the slopes of Afontovo Hill.
Construction of medium-rise buildings is planned to be fragmentary, as a transitional type to the
multi-storey neighborhood (Fig. 4).
Architectural and planning solutions
Renovation of Nikolaevskaya Sloboda provides, first of all, preservation of historically
developed planning structure and creation of the system of new functional zones connected by
sidewalks.
Craft and tourist complex within Karla Marksa, Lenina and Gogolya streets and the railroad
right of the way. In this area, objects of historical and architectural value to be preserved are
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identified most densely; new functions associated with the development of the tourist complex in
the open are partially introduced. Each block will acquire its functional purpose: handicraft, trade,
hotel, museum and educational, block of agricultural tourism (with year-round greenhouse). The
environment is recreated from historical photographs and is a traditional image of a Siberian
urban settlement of the 19th century. In Karla Marksa Street in Nikolaevka the main priority is
given to pedestrians and cyclists, but with the movement of the excursion tram, as well as tourist
horse-drawn carts. This street connects Nikolaevskaya Sloboda with the center of Krasnoyarsk
pedestrian bridge over the railway tracks (Fig. 5).

Figure 4. An example of a combination of different typologies of housing in Nikolaevskaya Sloboda.
Project proposal

Figure 5. A draft version of the Karla Marksa Street in Nikolaevskaya Sloboda

Multifunctional social and business center within Lado Ketskhoveli, Krasnoi Armii, Gogolya
and Sopochnaya streets. The territory has to become an active center of attraction for not only
inhabitants of Nikolaevka, but also all citizens of the city. The territory is adjacent to Krasnoi
Armii street, and the designed building is a kind of a northern gate, opening the urban ensemble
of Nikolaevskaya Sloboda. On the first tiers of new medium-rise residential buildings are located
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service and trade enterprises, which form a public planning axis, leading deep into the settlement,
to the social and business center. In addition to the existing Slavyansky business complex it is
proposed to place a semi-underground multifunctional shopping center with multi-level parking
and organized public spaces. For the distant future, the project provides a pavilion exit from the
subway.
The ensemble of the restored Church of St. Nicholas. The proposed idea is to recreate the
destroyed stone Church of St. Nicholas basing on the surviving draft of 1912. The Church is
located on its historical place (where, perhaps, the foundations are preserved), in the Central part
of Nikolaevskaya Sloboda, and visually closes the target of Sovetskaya street. The Church will be
a dominant feature of the public square, which will be arranged in the Nikolaev square. The
territory adjacent to the Church should become an integral part of the multifunctional social and
business center of the entire Nikolaevskaya Sloboda.
The Museum complex of the History of Railway in the borders of Lunacharsky, Bogotol'skiy
pereulok, Porohovoy pereulok and right-of-way of the railroad. The complex consists of the
exposition platforms of rolling stock, interactive, including multimedia, exhibition platforms,
telling about the history of the railway in Siberia. In the territory of the complex there are a
museum, a restaurant, a hotel and a multi-level Parking.
Architectural and ethnographic museum within Lado Ketskhoveli, Sopochnaya and
Revolyutsii streets. The creation of an architectural and ethnographic open-air museum is a partial
preservation of the historical environment of existing buildings, as well as due to the possible
transfer of historical wooden buildings from other places. It is proposed to preserve the
monuments of wooden architecture and demonstrate the life and culture of the Siberian peoples.
It is possible to renovate the buildings with the use of workshops: pottery, cooperage, artistic
processing of wood, folk costume, arts and crafts, with the inclusion of commercial and
residential functions. It is planned that masters will present samples of their products in the
territory of the museum complex for the purchase for personal use. It is possible to conduct
history lessons for schoolchildren and provide sites for various theatrical performances, fairs,
exhibitions, cultural events, folk festivals (Maslenitsa, Easter, etc.).
The historical area of the Soviet period within Frunze, Spartakovtsev, Chkalova and Korneeva
streets. It is proposed to restore the residential area according to the archive document of 1947
“Planning of the residential settlement of the plant No. 863 in Sloboda III International”. It recreates
the architecture of the Siberian house with the economic buildings of the Soviet period.
The construction of a new building along Volochayevskaya street. According to the
transportation scheme proposed by Krasnoyarskgrazhdanproekt company, Volochaevskaya street
presents an urban highway of six traffic lanes. Therefore, it is offered to base the development of
this street on the principle of “soft borders”, i.e. smooth transition of multi-storey building in the
structure of low-rise Nikolaevskaya Sloboda.
The archaeological museum in the complex with the museum “G.V. Yudin’s Dacha”. It is
proposed to place the archaeological museum on the site of excavations of ancient man, which
will increase the historical and cultural value of Nikolaevskaya Sloboda.
Sports and recreation complex. The territory of Nikolaevskaya Sloboda is seen as an
accessible environment for pedestrians, cyclists and disabled people through the creation of a
continuous network of special lanes. The system of bikeways is associated with the sports and
recreation complex in the southern part of the settlement, in the area of the secondary school No.
73 (2 Melkombinata Str., near the museum-estate of G.V. Yudin).
Conclusion
Interaction of principles of formation of the city-garden and the offered approaches of
renovation of the Nikolaevskaya Sloboda allows to reach a considerable architectural variety, to
keep the cultural landscape important for the history of Krasnoyarsk, to receive higher quality of
the environment as a whole.
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However, for the implementation of these urban planning ideas it is necessary to overcome a
number of organizational barriers, which engineer P.A. Paramonov pointed out back in the 1920s,
“Howard’s ideas are clear and desirable for Russian people, only those favorable conditions are
not enough under which a city-garden could develop. All attempts to create a city-garden ended
in the best development of the city plan. The main obstacle to the development of urban gardens
were: the Institute of Land Ownership, the lack of cheap and long-term credit and the lack of
housing legislation” (Paramonov, 1923, p. 7). Referring to the experience of Western Europe, the
engineer believed that these problems can be solved by the transfer of land for rent to the
partnerships of urban self-government, engaged in housing construction, and the provision of
assistance to them by the state. In those difficult years of the reconstruction of the country by
experts overwhelmed with the revolutionary pathos of transformation, he proclaimed the idea of
city-gardens, “there is an idea of social reconstruction of our cities, a new path, which will lead us
to this bright future!” (Paramonov, 1923, p. 9).
It is the ideas of the city-garden, which permeated the project of urban planning students who
were offered to present Nikolaevskaya Sloboda as an area that harmoniously combines elements
of modern and historical buildings, the use of which allows to meet the cultural needs of the
population of the big city and to honor the traditions of the past centuries, to preserve the
architectural and historical heritage of Krasnoyarsk.
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RESEARCH ON LANDSCAPE-ORIENTED
URBAN DESIGN: ON THE EXAMPLE OF QIXIAN
NEW INDUSTRIAL DISTRICT DESIGN
IN FENGXIAN, SHANGHAI
Abstract: In recent years, low carbon production and ecology have gradually become one of
the most important topics in the field of architecture and urban design. Under the background
of new urbanization in China, the status of eco-city theory and landscape design practice are
gradually increasing in urban design. Therefore, as a new type of urban design, the
landscape-oriented urban design has a strong practical significance. This method requires
landscape going first in urban design and the layout of the buildings around the landscape
design comes afterward. Fengxian District, part of Shanghai, is located in the southeast of the
Yangtze River Delta. Since 1980s, the industry in Fengxian District has been developing
rapidly with the main industry types of food, cardboard boxes, candy, printing, beauty and so
on. This article takes the urban design of QiXian industrial zone as an example, introducing
the application of the landscape-oriented urban design method. In this project, the venue is
about 1.2 km long from east to west and 350 m wide from north to south. The original land
function is for industrial use and it is to be transformed into a new industrial park where
leading health and beauty as the leading industry. The design concept revolves around the
“U-shaped” landscape corridors and creates a continuous corridor suitable for walking.
A multi-story layout of “architecture-landscape-architecture” is adopted to construct the
layout of the buildings around the landscape design and takes the form of courtyard. The
paper explores landscape-oriented urban morphology design and provides new possibilities
for landscape eco-city design. This paper is subsidized by NSFC project which is named as
<Research on Technical System of “Downtown Factory” Community-oriented Regeneration
in Yangtze River Delta Region>, NO.51678412.
Keywords: urban design, landscape-oriented, Fengxian, industrial district, Shanghai.

1. Introduction
With the rapid development of China’s urban economy and the acceleration of urbanization,
new urban areas are rapidly emerging in China and a large number of new urban design projects
are in full swing.
Since the reform and opening up, urban design in China has made considerable progress.
There are endless development theories and research perspectives, but there is also lack of a
mainstream theory. It is difficult to reach consensus between different researchers and even the
concept of “urban design” is still controversial.
In the period of rapid development of urban construction, it is necessary to find an urban
design theory that suits the characteristics of China's development. Compared with the urban
design of the Western countries which focuses on repairing and supplementing vacancies,
China’s urban construction is mainly based on new construction at this stage. This requires urban
designers to have a long-term and sustainable vision.
The landscape-oriented urban design was proposed in this context. Compared with urban
design under the guidance of “urban architecturalism”, this method is a more scientific and
sustainable way of urban design.
© LI Zhenyu, WANG Haoyu, 2019
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2. Landscape-oriented urban design
2.1. Concept introduction
Landscape-oriented urban design means that in the process of urban design, the landscape is
advanced, and the landscape is used as the main basis and inspiration source. The architectural
space is built around the landscape space to create an urban space with appropriate scale and
environment.
The “Landscape Priority” design concept maximizes the value of landscape and takes
landscape as the dominant factor. From the perspective of sustainability, ecology, and landscape
functionality, other factors emerge as supporting factors. This design method has overturned the
current urban-based design method that is dominated by architecture and supplemented by
landscapes. It is a design method with a sustainable perspective, which can effectively enhance
urban space quality.
2.2. Examples of landscape-oriented urban design
JCFO (James Corner Field Operations) is the leader of landscape-dominated urban design.
The importance of landscape elements in urban design practice can be easily felt in their global
urban landscape projects.

Figure 1. The Seattle Beachfront Space Renovation Project - Plan
Source: http://www.gooood.hk/waterfront-seattle.htm

The famous high-line park project in the United States was led by JCFO to transform and
design, combining protection and innovation, pioneering the activation of urban space along the
route. The Seattle Beachfront Space Renovation Project (Fig.1) enabled JCFO to receive the
ASLA Plan and Design Honour Award in 2013. This project embarks from the urban coastal
landscape and balances historical elements, public power, urban texture, economic needs, and
ecological and environmental protection factors in the design. In China, JCFO was commissioned
to develop the master plan for a vibrant new city on 4,500 acres of reclaimed land in Shenzhen
(Fig.2) – a city that is dense, compact, mixed, sustainable and centred around the water. The
result is a hyper-dense, ecologically sensitive urban territory with an iconic waterfront, diverse
building stock, cultural and recreational features, and unique, inter-connected public open spaces.
A water finger prototype is currently under construction.
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Figure 2. Shenzhen Qianhai Urban Design
Source: http://www.fieldoperations.net

Figure 3. Section II of the High Line
Source: http:// http://www.gooood.hk

2.3 Features of landscape-oriented urban design
From the perspective of the city itself, landscape-oriented urban design makes urban
development sustainable. During quite a long period in the past decades, the treatment of
landscapes in China’s urban design projects was often neglected, it was secondary, and rough,
while the landscape-oriented urban design took a long-term view of the city. Consideration of
construction expands on the dimension of time and is therefore sustainable.
From the perspective of urban residents, landscape-oriented urban design provides residents
with high-quality activities and excellent living environment.
In the long-term perspective, landscape-oriented urban design is a sustainable urban design
approach that promotes the harmonious coexistence of humans and nature, cities and nature.
3. Qixian industrial district urban design
3.1 Basic introduction and challenges
Shanghai is one of the cities that has been developing relatively well among all the main
cities in China. During these years, the developing speed of the city center has slowed down,
while urban development has shown an outward trend of expansion.
Qixian Industrial Zone is located in the southeastern coastal area of Shanghai and is located
in the Gongdong District of New Town, Fengxian Nanqiao. The site is east to Puxing Road, south
to Nanfeng Highway, west to Jinhui Port and north to Fengpu Avenue. The plot is in a strip shape,
and it is about 1.2 km long along the Tuannan Highway from east to west. (Fig.4) This has
become a feature of this program.

Figure 4. Plan – Qixian Industry District Urban Design
Source: Made by Prof. LI Zhenyu Studio, Tongji Architectural Design (Group) Co., Ltd.
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The construction faces multiple challenges. On the one hand, there is a number of residential
projects under construction around the planning program, most of which are affordable housing.
The demand for satisfaction of the cultural and recreational life needs of future resident life in the
existing site construction has also become one of the factors that required consideration in urban
design. On the other hand, the original industry needs require upgrade and transformation to
attract innovative industries. This design can therefore connect north to the main downtown area
of Shanghai, and can also serve south to the Yangtze River Delta region.
Landscape-oriented urban design methods are used in the design, which can effectively
integrate ecology, production, and life of the whole area. While improving the quality of
industrial services, they also improve the quality of life of urban residents.
3.2 Landscape-oriented design
The design plan is landscape-oriented. With the Tuannan road as the axis of symmetry, the
“U-shaped” landscape walkway is implanted. All ten parcels are connected in series, forming an
organic and compact entity.
1) POINT: Timing courtyard
In the design task, the entrusting party defines the new urban function of this industrial zone
as “Oriental Beauty Valley”. The main industry of this area is the cosmetics-related innovation
industry. The design scheme is a theme that echoes “beauty”. In the venue, four seasonal
courtyards are set on the theme of the four seasons. The four gardens correspond to the four
seasons of spring, summer, autumn and winter, respectively, and are planted with seasonal plants.
The purpose is to maintain the vigor of the entire urban design landscape in the time dimension.
At the same time, it avoids the unity of planting evergreen plants.
2) LINE: U-shaped landscape corridor
The design plan attempted to connect the dispersed ten plots with a continuous 2 km corridor
to re-establish the organic connections in the area. The continuous landscape is the dominant
factor in the entire design area, playing a multiple role in organizing space and guiding the traffic
flow. The corridor of the landscape is set in the air about 4.8 m high, with a width of about 5 m.
The entrance is located at the southwestern corner of the site and the exit is located at the northwestern corner of the site. The linear corridor passes through the site. Some areas are connected
to the building and used as the second-floor entrance of the building.
3) SURFACE: Thousand-layer cake type plane space mode
Looking from the urban plane, the entire space has formed a “thousand-layer cake” model of
“architecture-landscape-architecture” in the north-south direction. The landscape interface is
hidden behind the city interface and becomes the vibrant core of the entire block. The interface
facing the main street of the city is relatively regular and closed, while the interface facing back
to the main street of the city improves the vitality and walking quality of the space through the
elimination of the volume and the fragmentation of the interface.

Figure 5. Plan – Qixian Industrial District Urban Design
Source: Made by Prof. LI Zhenyu Studio, Tongji Architectural Design (Group) Co., Ltd.
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3.3 Other design concepts
In addition to taking the landscape as the main guiding factor, the search for a sustainable
spatial form and comfortable walking space requires balancing of other factors. Therefore, there
are many urban fabric and architectural considerations in the design.
1) “Pedestrian-friendly” - Walking Scale Units
Team X proposed in the 50s and 60s of the last century that urban design should be based on
people and in line with human behavior. Creation of a suitable walking scale has become one of
the key points in urban design. The 50m-based urban building block, which allows people to
walk through in a minute, is a suitable spatial scale for walking. In the reconstruction plan of
Potsdamer Platz in Germany in the 1990s, Hilmer and Sattler designed several 50*50*35 m
blocks. The applicability of this unit scale is also confirmed in actual use. In the design plan of
Qixian Industrial Area, the 50m-based spatial scale has also been applied, and changes have been
made on this basis.

Figure 6. Plan – Potsdamer Platz
Source: From the Internet

Figure 7. Plan – Units of Qixian
Source: Made by Prof. LI Zhenyu Studio, Tongji
Architectural Design (Group) Co., Ltd.

2) “Valley-like Space” - Building Height and Urban Profile
In the book “Street's Aesthetics”, the street space theory put forward by Aihara Yoshiharu
was applied to the design of this project. The height of the main building is controlled at three
scales of 24 m, 48 m, and 80 m. The elevation angles formed with the centerline of the Tuannan
Road are approximately 30°, 45°, and 60°, respectively, and are pleasantly perceived in the street
space.
3. Conclusion
On the one hand, landscape-oriented urban design is a harmonious coexistence of human and
nature. Landscape is used as a source of inspiration and design means to integrate the ecosystem
into the basic structure of the city. Establishing a suitable urban space for scale, pursuing pleasant
scales, and creating a continuous walking space are issues that still need to be considered in urban
design.
On the other hand, landscape-oriented urban design is also a harmonious coexistence of man
and city. M. Southworth thinks that “urban design should pay special attention to the user’s
feelings and meet the needs of users at all levels”.
Compared with landscape, buildings are static (or slow-moving). However, landscapes are
dynamic, bringing newer images to the city over time. The symbiosis between architecture and
landscape is a dynamic and sustainable harmony.
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REDEVELOPMENT OF HISTORICALLY VALUABLE
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Abstract: The article contains the results of the research of “adaptive” and “conflict-free”
redevelopment methods for the unique single family housing areas based on a differentiated
assessment of the territory in order to identify potential reserves for gradual functional
transformation in accordance with the changed needs of society taking into account the urban
morphology and preserving the individuality of the artistic appearance of the cultural and
historical environment.
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Introduction
Single-family housing areas of Nikolaevskaya and Pokrovskaya Sloboda in Krasnoyarsk,
which are historically valuable areas formed at the turn of the 20th century, create a specific
artistic image (Fig.1). Within their boundaries, one can find separate residential and public
buildings of architectural value. In addition, these areas are valuable city-forming sites related to
a certain period of the city’s development. Therefore, they represent a special value in the face of
their layout, composition, scale of development, relationship between different urban spaces
(free, built-up, landscaped), and between natural and manmade environment.
In the Krasnoyarsk 2033 comprehensive plan, these territories have been altered into a highrise residential development zone [1]. There has begun a mass demolition of objects with cultural,
historical and architectural value. Krasnoyarsk loses small-scale development, which emphasizes
and fits into the unique natural landscapes of Afontovo Hill and Karaulnaya Hill. Moreover, the
city is surrendered by a unique historical and cultural environment, the spirit of the place.
Unfortunately, the territory of the historic settlements of Krasnoyarsk undergoes a fast-paced
full-scale redevelopment into complex road junctions and high-density multi-story residential
areas. Pokrovskaya Sloboda has been almost completely destroyed. Nikolayevskaya Sloboda is
“reshaped” to a lesser extent, but not for long.
Methodology
Traditionally, the development of the surrounding area over time requires a functional,
landscape, and social adaptation of historical objects to the new conditions of their functioning
whether it concerns residential development or open public spaces. Any settlement with a history
of development faces these problems.
There are several approaches to the reconstruction of the historic environment in the
international practice of urban planning (Kukina, 2018):
1) Total protection and museification of the territory. It is characterized by almost absent
economic relationships, depressive environment, prohibition of any urban planning and economic
activities, and conservation of all material objects in the given territory.
2) Recognition of the dominant (aesthetic) value of the historical environment. It is
characterized by the dominant value of the historical environment (if objects of historical and
cultural heritage amount to at least 50 units), visual proximity of heritage sites, and a group
© Unagaeva N.A., 2019
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monument protection zone. The construction of new buildings is conducted in such a way that the
new architecture stays in the shade of the old one. Developers apply a combination of urban
planning composition techniques that are implemented in the form of modules, scale, and rhythm
(perimeter - composition frame - nodes - links - dominant elements).

Figure 1. Nikolaevskaya Sloboda and Pokrovskaya Sloboda on superposition
of two maps of Krasnoyarsk – 1906 and 2009

3) Recognition of the dominant value of individual objects of historical and cultural heritage
(architectural monuments). In new construction, attention is paid to heritage sites, which, as a
rule, are emphasized through the use of contrast. The new architecture is designed in a
composition with a historical object, within the framework of the contextualism technique that
encompasses preservation of the module/ scale/ rhythm.
4) Recognition of the dominant value of the new architecture in the historical environment. It
is characterized by the use of techniques of deconstructivism, contrasting epochs, visual shock.
This is a risky, although fascinating method. In European practice, there is plenty of such cases. It
gives society new emotions: people begin to notice and appreciate the past. With the radical
contrast between the new and the old, the old looks more convex and presentable.
5) Critical redevelopment method. It is used in the territories where objects are valuable only
because of the date of their creation and cannot withstand any professional criticism. It is characterized
by the preservation of historical city layouts, attention to the classical height of buildings,
expressiveness of dissected facades aimed at the restoration of recognizable views of the city.
6) Disguised redevelopment. It represents methods of transformation and functional
saturation of inner urban open areas (courtyards, wastelands, etc.) with the preservation of the
appearance of the historically developed environment of streets and squares.
The international experience of historical territories’ redevelopment has accumulated many
examples of the adaptive approach or conflict-free redevelopment aimed at the differential
assessment of the territory. It is conducted to identify potential reserves for gradual functional
transformation in accordance with the changing needs of society taking into account the
morphology of the development, preservation of the individuality of the artistic image of the
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cultural and historical environment. The process often requires the addition of new buildings to
the old ones.
Here are some examples of the redevelopment of a residential area from the Russian practice:
1) “Kvartal 130” (city block 130) in Irkutsk city - an example of how fragments of the
historic environment can be involved in modern economic and commercial activities (the authors
are M. Meerovich, E. Grigorieva and others, 2009) (Fig.2).

Figure 2. “Kvartal 130” in Irkutsk city: before and after redevelopment

The authors of the concept aimed to link the three mainframes of the historic part of the city:
stone historical buildings, fragments of dense low-rise wooden development, and pedestrian
walkways. They moved beyond the museification and saturated the territory with the city
functions that would help the owners to keep monuments of architecture within the financial selfsufficiency. The project has restored not individual buildings, but ensembles with outbuildings,
trees, traditions, and historical environment. This project supports the main idea that the typical
wooden urban development that is also the “architectural gene pool” of Russia should cease to be
considered only as a territorial reserve for new construction.
2) The method of conflict-free redevelopment of historical blocks developed by V.E.
Stadnikov in co-authorship with the architects of the Ostozhenka bureau (Repin, 2014) (Fig.3).
This project became possible only after the publication of the book “Samara: Heritage under
Threat”. It was published in 2009 under the auspices of the Moscow Society for the Protection of
the Heritage (MAPS) and the influential European movement for the heritage sites’ preservation
called ‘SAVE Europe's Heritage’. The organization calls for the authorities to think about how
they “exterminate a multilayered historical substrate”. Unfortunately, many city officials,
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including ones in Krasnoyarsk, do not consider preserving the historically valuable small-scale
development of the city (Fig. 4-5). The newly built environment is characterized by architectural
and typological monotony, lack of organization, urban amenities and greenery, hypertrophied
scale of building, undeveloped social infrastructure, incoherence of engineering communications,
inability to build in queues. Residents seriously burden the developer. Nevertheless, the
international experience demonstrates that a denser average-height development allows getting
40,000 m2 per hectare versus 25,000 m2 with high-rise buildings.

Figure 3. The method of conflict-free redevelopment of historical blocks developed
by V.E. Stadnikov in co-authorship with the architects of the Ostozhenka bureau

Figure 4. Nikolaevskaya Sloboda: nowadays. Construction of high-density
multi-story residential areas. /Photo from archive by Sergey Filinin | Feelek.ru/
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Figure 5. Pokrovskaya Sloboda: nowadays. Construction of high-density
multi-story residential areas. /2018 Google Images; gelio.livejournal.coom/

The method of conflict-free redevelopment consists in taking into account the morphology of
the historical environment, which allows preserving the scale, cultural identity, and dignity. It
also allows avoiding conflicts among the population, owners, and developers in the process of
development and consolidation of historical centers in Russian cities. At the same time, it allows
to use the territory to the maximum. The small scale of investment projects and their
independence grant the opportunity of creating conditions for the natural evolution of block
development.
The method of conflict-free redevelopment suggests regulating the density of construction
and the use of land use and development laws, which were based on the principles of neighborly
relations adopted in pre-revolutionary Russia.
The experience of communicating with the inhabitants demonstrates that there are people
who are ready to redevelop the environment and maintain historic monuments and sights, which
they consider valuable with small means and with their own resources.
Measurement and analysis
The students of the Urban Development Bachelor’s program at the Institute of Architecture
and Design under the scientific supervision of Professor Tsarev V.I., Associate Professors
Unagayeva N.A. and Fedchenko I.G. and Assistant of Professor Ryaposov I.A., conducted a
number of studies and proposed their own concept of a valuable historical development in
Krasnoyarsk city, based on its historical, cultural, and natural potential (Ryaposov et al., 2017).
Three approaches to residential areas transformation were chosen as measurement, each of which
is applied in a certain functional-planning zone (Fig.6):
1) Preservation of valuable historical buildings (marked red at Fig. 6). This approach is
applied to territories with a high density of objects which are culturally, historically and
architecturally valuable. Most of these objects can be proposed for registration as objects of
cultural heritage after appropriate research is carried out.
2) Preservation of the morphology of development and the structure of land use (marked
orange at Fig. 6). In this zone, it is proposed to preserve the general character of the single family
housing areas development without dramatically changing the functional use of the territory and
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the boundaries of property plots. At the same time, the development objects themselves are not
subject to protection and compulsory preservation and can be reconstructed or rebuilt within the
general parameters of permitted use (maximum number of stories, land-to-building ratio). The
main focus of this approach is to encourage local residents to improve their living conditions
themselves. On separate fragments, the development can be consolidated by dividing the plots
and building blocked residential houses (townhouses).

Figure 6. Nikolaevskaya Sloboda: concept of development.
Basic plan for design project

3.) The formation of a new planning structure (marked yellow at Fig. 6).
In the plots of this zone, the typology and (or) the functional purpose is supposed to be
altered. The emergence of the plots to which this approach is applied is mainly due to today’s
urban development situation. For example, the construction of a new transportation highway, a
complex road junction, and a multi-story residential complex that has already been built. Thus, it
is proposed to create a transitional scale to small-scale development through denser multiapartment building of medium- and high-rise development, as well as objects for public and
business purpose.
Conclusion
Based on the on-site investigation, analysis of archival documents, relevant design
documents for the given territory, as well as international theoretical and practical experience of
working with unique mansion development in the urban environment, the project identified tasks
and found adaptive ways to solve them. They are aimed at the development of historical and
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cultural potential of Nikolaevskaya Sloboda (Fig.7). The following architectural and planning
principles were developed as the main conclusions of the research work:

Figure 7. Fragment of the general plan. The zone of the craft and tourist complex
in the streets of Marksa str., Lenina str. and Gogolya str. and the right of way

identification and preservation of objects with historical and cultural value (more than 100
unique objects were identified during the research);
preservation of the land use structure (maximum preservation of building density, but an
increase in the number of green plants due to the recommended dilapidated housing);
integration of the designed territory into the city's transportation and pedestrian
infrastructure (the project takes into account the existing and planned changes in the
road);
network for the better integration of Nikolaevskaya Sloboda settlement with other districts
of the city, clear organization of the pedestrian network and boulevards with access to
neighboring areas are provided);
integration of the designed territory into the system of the city's landscaping and
recreation (project design for a system of green and recreational spaces aimed at their
even distribution in residential areas, the creation of protective multi-tiered landscaping
along the transport highways, safe walking, recreation and integration into the city's
general system);
development of cultural-historical and tourist potential (organization of tourist routes
around the historically valuable buildings, museum sites, agricultural tourism - will make
it possible to study the uniqueness of Nikolaevskaya Sloboda and the traditional way of
life of the population);
maximum preservation of low-rise buildings (introduction of various types of residential
development) for better integration with the natural landscape. The construction of
medium-rise residential buildings is planned fragmentarily as a kind of transitional type
(scale) to the existing multi-story residential complex.
Similar research was conducted by students and teachers in the Pokrovskaya Sloboda
(Dyadechkin N.V. et al., 2015).
The described method presupposes identifying zones with different urban planning,
landscape, cultural, historical characteristics and applying different approaches to their renovation
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with varying degrees of intervention. It allows to achieve significant architectural diversity,
preserve the cultural landscape vital to the history of the city and reach a higher quality of the
environment as a whole.
The territory of Nikolaevskaya Sloboda is seen as a territory that harmoniously combines
elements of modern and historical buildings. Its use grants the chance to satisfy the cultural needs
of the population of the big city and honor the traditions of the past centuries while preserving the
objects of the architectural and historical heritage.
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URBAN MORPHOLOGY AND SPATIAL OPTIMIZATION
STRATEGY OF INDUSTRIAL SMALL TOWN IN CHINA
UNDER “NEW URBANIZATION MOVEMENT” – A CASE
STUDY OF TANGZHA
Abstract: China has experienced the largest and most rapid urbanization process for the past
50 years due to the large amount of rural population and booming economy. Overcrowded
mega-cites, polluted environment and “hollowed” villages are the consequences. The Chinese
government introduced a movement called “new urbanization” to promote green, efficient and
people-oriented urbanization strategy. Small town plays an important role in urbanization as
the lubricant and linkage between cities and villages. Industrial small town is one of the key
elements in the city system. However, many Chinese industrial small towns lack of
professional planning to respond to the industrial and social restructuring. Characteristics in
urban form is the core value of industrial small towns but some of them lost their
characteristics by simply copying big cities. This article used space syntax to analyze the
spatial structure and urban morphology of the first industrial small town in modern China,
Tangzha, to find the law of its spatial development and its connection with other social factors
including household income, government policies and public service, trying to provide
optimization strategies to guide the development of industrial small town under “new
urbanization”.
Keywords: industrial small town; urban morphology; space syntax; Tangzha; space
development; spatial optimization strategy.

Introduction
For the past few decades China has experienced the largest and most rapid urbanization. In
1986 distinguished sociologist and economist Mr. Fei Xiaotong published his book “Small
Towns in China” and drew the public attention to small towns. The communist party of China
(CPC) central committee put forward the strategy of “small towns and big plan” in 1998 to deal
with several major problems in agriculture and rural areas. The small towns played a significant
role in the urbanization process in China. However, with the deepening of the reform, the
problems of “inefficient land use, chaotic planning and environment pollution” were gradually
recognized by the public and government. The “new urbanization theory” and “characteristic
small towns” proposed by the 18th national congress of the government have brought the
marginalized small towns back into view.
Nantong is a medium-sized city, across the Yangzi river from Shanghai, with good economy
and cultural deposits. In 1895, educator, politician, industrialist and former minister of industry
and commerce Mr. Zhang Jian set up a large textile factory in Tangzha, a small town 8km from
Nantong city center. In Zhang’s plan, three towns including Tangzha, Tiansheng harbor and
Langshan surround Nantong city for the functions of production, transportation and tourism,
formed a unique city-town system. Every “pole” in the system is connected by highways and
canals, therefore they create a complete and efficient industrial chain and urban functional
network. All the towns in the network are linked but also independent with complete production
and living system. In the case of Tangzha, there are not only a series of factories, but also staff
dormitories, schools, hospitals and orphanages for the workers and their families. More
importantly, Zhang invested in the infrastructures like municipal pipelines, tap water and power
© Ma Cheng, 2019
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grid to help the new residents adapt urban lifestyle. It is this efficient and long lasting urban-rural
relationship that makes Nantong standing out in the urbanization process of modern China.
Studying the urban morphology of the continuous urbanization process of this historic town
for the past 50 years (from 1967-2017) will surely help us provide series of spatial optimization
strategies for the developments of small towns to meet the goals of the “New Urbanization” green, efficient and people-oriented.
History and spatial development

Before1895

1895-1921

1921-1949

1949-1980

1980-2017

Figure 1. Town development

Before the year of 1895, Tangzha was a small agricultural village with only a few houses, the
major household income was from cotton cultivation. In 1895, due to the convenience in
waterway transportation and the abundant cotton production, Zhang Jian started the construction
of the Dasheng textile mill here. Since then, a series of ancillary industrial groups and related
supporting service facilities have been successively established, such as rapeseed oil, mill, iron,
silkworm and dyeing, etc. It formed a modern regional industrial capital group and the whole
textile industry chain. 1921 was the turning point of Zhang’s business, the textile industry crisis
struck the town and was followed by 11 years of war, stopping the industry development. In
1960s, the CPC conducted a revolutionary movement call “the Great leap forward”. Because of
the movement and the new policies, the original social structure and industrial systems were
reformed, so the traditional urban spatial structure had changed dramatically. By 1979, the old
industrial Tangzha had developed into an industrial town with nearly 40,000 industrial workers
and more than 30 enterprises. However, with the deepening of the “reform and opening-up” and
shifting of the city’s development focus, this historic town became an “island”. In the 1980s, the
contradiction between historic preservation and township reconstruction was increasingly
protruding. The town development and old enterprise encountered many problems, such as
traditional industry chain rupture, economic recession, factories closedown and laid-off workers,
all resulting in poverty of life, living environment deterioration, the town falling in the position in
the urban development. 2005 was a starting point for the new era for Tangzha, the city expanded
rapidly and the town became a subdistrict. The city government took over the dilapidated factory
buildings and established “1895 cultural and creative industry park” to restore energy and
introduce new business to the town. The “new urbanization” movement in 2017 is a great chance
for Tangzha to find its own way of development and take another great step forward.
Tangzha township urban space expanded along the Tongyang canal, fan divergent to the
northeast and southwest direction from the two major roads-Hedong street and Hexi Street. The
canal divides town into “West” and “East”, two districts called “Hexi” and “Hedong”. According
to this topographical feature, Mr. Zhang Jian had a clear plan for this industrial town, the west
side is industrial production area mainly with the textile factory; the east side was used as the
living area which contains residential buildings, schools, hospitals, charities, parks, stacks, etc.
The production area and the living area are clearly divided, so the production in Hexi can be
orderly arranged and the interaction between the factories can be efficient, while the east side
obtains a better living environment. There are two bridges connecting the two sides, each side has
a one-side street, which are the main roads of Tangzha. This kind of “river road” inherits the way
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of the traditional road construction in the water network area of the middle and lower reaches of
the Yangtze river in China.

Figure 2. Image of Tangzha 1967(left) and 2017(right)

Integration analysis

Figure 3. Spacial Integration of Tangzha 1967(left) and 2017(right)

The space structure of Tangzha is a good continuation of that in the late 19th century when
Zhang first planned. Along the canal, there are two major pathways at both bend through the
township. Figure 3 above shows the overall integration of Tangzha in 1967 and 2017, which
mainly reflects how a certain axis closely associated with all the other axis, the diagram reflected
the accessibility and permeability in the whole space. In space syntax analysis software, the
overall integration of numerical axis with the highest valued segments (usually about 10% of the
total of the overall integration) is known as the integration core of the axial system, the axis due
to its accessibility and the decisive position of permeability, therefore tend to be in the heart of
the settlement as an important public node and became the center of traffic activity. The axial
form of the integration core can also reflect the basic topological form of the town, thus reflecting
the deep fabric configuration.
As shown in Figure 3, the color of the axis shows the strength of the integration degree, among
which, the red and orange line segments represent the region with the strongest integration degree,
which is the integration core of the township space. Both diagrams demonstrate that integration cores
are located at Hexi street near the front gate of Dasheng Spinning Mill factory and Dasheng dock. It is

Urban Form and Social Context: from Traditions to Newest Demands. 2018

917

URBAN MORPHOLOGY, REGENERATION AND NEWEST URBAN DESIGN

amazing that with time, in the absence of modern scientific analysis methods, Jian Zhang chose this
area of the township to build the textile factory. The factory benefits from the convenient land and
water transportation and acts as the engine of development for the town.
Comparing the two diagrams, the township space area has increased obviously during the
past 50 years, but the spatial integration core remained in the same region. From 1967 to 2017 the
east district developed the most, the integration degree of the Hedong street has increased and
some parts have become the core area. This is because many residents who used to live in the
worker’s dormitory got relocated to new government funded apartments at the east side, schools
and parks were also rebuilt there to provide better living conditions, as the result, the east district
has now become the new center of the town.
Intelligibility analysis
R² = 0.222927

R² = 0.21763

2.23586

Integration [HH] R3

Integration [HH] R3

2.7118

0.333333
0

0.108652

Integration [HH]

0.327917

0

Integration [HH]

0.471559

Figure 4. Intelligibility diagram 1967(left) and 2017(right)

The global integration (integration HH) and partial integration (integration R3) was selected
for intelligibility analysis, using linear regression analysis, get the XY scatterplot, which was
used to measure the relationship between local and overall integration. The interaction of these
two is called the degree of fitting R2, which represents peoples’ understanding of the township
space as well as the presumption and perception of the whole populated space form, based on
behavioral activity in the local space. The R2 of Tangzha is 0.22 in 1967 and 0.21 in 2017, the
value is relatively low, indicating that the correlation between the two factors is poor. It means
that people have a limited understanding of the space morphology of the entire township in
accordance with the local streets and alleys. On the one hand, it is because there are quite a few
gated factories in the township, the general residents cannot travel through, creating the barriers
of spatial understanding. On the other hand, the value of R2 dropped by 0.01, even though it is
not a significant decrease, but it shows that the intelligibility of town space did not get better
through more professional planning within the past 50 years as people wished. Instead, during the
process of space expansion and urban renovation, the traditional space pattern and the new
regional pattern are not connected in a coherent way, which has lead to the residents' confusion of
the spatial form of the town.
Choice analysis
The most basic purpose of overall choice analysis is to investigate the number of times that
an axial segment appears in the shortest topology path. Therefore, the high degree of choice
indicates that this axial segment has a large potential to attract traffic. Figure 5 above is the
overall choice analysis diagram of Tangzha in 1967 and 2017, from which we can see that the
axial form of choice and integration with higher values has high fitting degree. The core region is
still the two bridges and the parts of Hexi Street. Apparently, since the bridge is particularly
important in the transportation, its high value in choice of road is certain. Hexi street has both
very high space integration value and choice value which means the street is easy to be accessed
from every corner of the town and convenience to travel to any location in the shortest path.
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Figure 5. Choice analysis of Tangzha 1967(left) and 2017(right)

The both diagrams appear that the axial segments with high level of choice are connected
and in the trend of forming loops. Especially in the 2017 diagram, the loops are found at both
west and east districts. The spatial pattern has changed from two major roads radiating outwards
to a more matured urban form with two closed loops and inner streets network system.
Spatial optimization strategy
The goal of spatial optimization strategy is to meet the requirements of the “new
urbanization” movement: green, efficient and people-oriented.
Firstly, there should be further enlargement of the integration core area, not only the region
near the canal and factory, but also newly populated spaces, especially in the east district where
public service buildings such as schools, hospitals and parks are located. In order to be peopleoriented, the town center should be shifted from the factory area to the neighborhood center. A
better living and working environment is the emphasis of the next step of urbanization and town
development.
Secondly, it is further development of the connectivity of the streets network system, the
main transportation system of the town has changed from water to ground, more and more auto
vehicles become the new challenge of the town planner. An efficient road system is the key to
achieve efficiency in town space planning. Since the loop has appeared in the choice analysis
diagram, it should be used to deal with transit and high-speed traffic. The current width and
capacity of the roads are no longer sufficient, higher-grade roads are needed urgently. Inside the
loop there is the historic township area, with architectural and cultural heritage, a non-motorized
traffic system is a great solution to handle the conflict between the existing narrow streets and
alleys and the growing traffic pressure.
Finally, the low intelligibility of the township space is
partially caused by gated factory areas. For those which
have already closed down, the government may purchase
the land and build green space or plazas to return them to
the public. For factories which are still in business, it may
not be possible to make them tear down the walls and
fences and open to the public. Since water transportation is
not the significant factor for the factories anymore,
agreements can be made between factories and
governments about giving up some of the private
waterfront spaces for the public green land. Thus, the
existing canal water transportation network can be
transformed to a continuous “green belt” system. With the
Figure 6. Green system of Tangzha
all connected green spaces, general residences can move
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around the township space freely. While providing more urban green spaces, the space
intelligibility can also be improved.
Conclusion
This article used space syntax to analyze the urban morphology of a typical industrial small
town in China, Tangzha. The study took data from 1967 and 2017, to expose the achievements
and problems of the town during the development for the past 50 years. The research was focused
on three ways: “space integration, space intelligibility and space choice” corresponding to the
three requirements of the “New Urbanization” movement: people-oriented, green and efficient.
Thus, it provided spatial optimization strategies to guide the future development of the township.
The case of Tangzha may be unique but the method of urban morphology analysis and process of
dealing with problems which occurred in town development are universal.
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URBAN DESIGN, CONNECTIVITY AND ITS ROLE
IN BUILDING URBAN SPATIAL RESILIENCE
Abstract: Cities are increasingly being regarded as complex dynamic systems, coupled with
the growing uncertainties for urban areas brought about by factors like global climate
change, socio- political instability and limited resources. The necessity for cities to be adaptive
and responsive to these concerns, while chasing the goals of sustainability has left many
urban practitioners in a difficult position. Where they do not have the tools or conceptual
frameworks available which place the factors of change and time as the central themes in how
they plan cities. In response to this, resilience is becoming a prevailing framework, as the
notion of adaptive change across spatial scales is a core characteristic of resilient urban
systems. This has led many cities to pursue the development of resilient city strategies. Yet,
many of these strategies often disregard the role that urban form plays in building resilience.
To compound matters, resilience is an emergent property of a complex adaptive system.
As such, it cannot be measured directly, it can only be indirectly inferred through a series
of proxies. Connectivity is one of the few proxies related to resilience that is also commonly
associated with urban morphology, design and regeneration. As part of a larger study, we
look at the new field of urban spatial resilience by linking urban morphology to resilience
through the notion of connectivity. We discuss how connectivity enables resilience through
redundancy and hierarchic efficiency. We then discuss a few existing measures of connectivity
which can be used to begin to engage with the morphologies of urban spatial resilience and
how they can be used to gain insights into the resilience of the urban environment. The paper
concludes by making some suggestions for interventions. However, any intervention into the
urban form of a city should be undertaken incrementally to allow the city to adjust to changes
while also allowing for experimentation within city spaces without disrupting the larger
network.
Keywords: urban resilience, proxies, connectivity, urban morphology, urban design.

Introduction
Cities are increasingly being regarded as complex dynamic systems, which are progressively
facing growing uncertainties and becoming more vulnerable to factors like global climate change,
economic fluctuations, socio-political instability and limited resources (Coaffee and Lee, 2016).
These challenges are further compounded when considering that the world is expected to become
more urbanised in the future, nearly tripling the current global urban area by 2030 (UN Habitat,
2016).
While looking back at the performance of urban areas built in the past 80 years, many urban
professionals have begun to critique previous, modernist based, methods of city building (cf.
Jacobs (1961); Nel and Landman (2015); Salat (2011)). Scholars have argued that these urban
forms are unable to manage the increasing uncertainty and changing needs of the 21st century city
(Feliciotti et al., 2015). These growing concerns have necessitated that cities become more
adaptive and responsive to these challenges, while at the same time urban areas should still strive
to attain the moving goals of sustainability.
The complexities of the issues facing urban areas in the future have left many urban
practitioners somewhat baffled on how to proceed. This is because we currently do not have the
© Nel Darren, Bruyns Gerhard, Higgins Christopher D., 2019
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tools or conceptual frameworks available which place the factors of change and time and
uncertainty as the central themes in how cities are planned and designed (Feliciotti et al., 2016).
For many academics and practitioners, urban resilience has become a prevailing framework to
engage with these complex challenges (Coaffee, 2013). Thus, the acknowledgement of the need
for urban resilience is a recognition that the future is going to be significantly different from what
we have experienced in the past (Coaffee and Lee, 2016).
As part of a larger study, this paper seeks to begin to address some of these concerns by
engaging with the spatial considerations of urban resilience through the lens of connectivity. To
follow will be a brief outline of urban resilience and why it must be engaged spatially. This will
be followed by a discussion of how connectivity builds resilience and how we might begin to
capture resilience with spatial measures of connectivity. The paper will conclude with some
possible implications for urban design and planning.
Urban resilience
Broadly speaking, urban resilience can be defined as the ability of a city to not just withstand
and recover from disturbances, but to also learn from, adapt to and transform to changing
circumstances while maintaining the functioning of the city at all scales (Barnes and Nel, 2017;
Peres et al., 2016). This definition draws on the boarder evolutionary resilience approach, which
shifts the focus of resilience from a static characteristic of a system (i.e. to resist a shock) to one
that is more focused on resilience as a process of adaptation and transformation (Peres, 2016).
Furthermore, the concepts and metaphors contained within resilience thinking place emphasis on
uncertainty and bring new ideas that “break open sterile analyses and rigidly conservative
interventions, so that we can see them afresh” (Porter and Davoudi, 2012, p. 329).
While there is a small but growing body of research into urban spatial resilience (cf. Baron
and Donath (2016); Feliciotti et al. (2016, 2015); Landman and Nel (2017, 2013); Marcus and
Colding (2014); Nel and Landman (2015); Olazabal et al. (2018)), there is still limited knowledge
on how the spatial aspects of urban resilience manifest. As such, there is an urgent need for urban
resilience to be questioned in terms of its morphological properties to identify the potential impact
of urban form on the adaptive and responsive capacity of cities at all scales.
One of the difficulties of studying resilience is that it is an emergent property of a complex
adaptive system (Folke, 2006). Meaning that the general resilience of a system cannot be directly
observed, measured or created (Peres, 2016). Rather, it can only be inferred (for measurement
purposes) or facilitated (to enable or create resilience) through a series of Surrogates (Carpenter
et al., 2005) or Proxies (Feliciotti et al., 2016). Thus, for cities to be resilient we must encourage
the properties and characteristics of complex systems that build adaptive capacity, thereby
facilitating resilience to emerge (Peres, 2016; Salat and Bourdic, 2011).
Of the many different proxies that have been found to enable resilience, connectivity is one of
the few that is frequently associated with urban morphology and design (Feliciotti et al.,
2016). Additionally, connectivity is often strongly associated with the presence of other proxies
that build resilience, such as diversity (cf. Feliciotti et al (2016); Porta et al. (2011)).
Connectivity and urban resilience
Cities are often described as complex networks from which locations emerge. These locations
are created through the interactions within these networks (Batty, 2013; Salat, 2017). Thus, we
are able to use the science of networks to study cities because it allows us to identify the hidden
order beneath the structure of the city and plan with the complexity of the city (Porta et al., 2005).
The way that goods and information flow across a network is governed by the connectivity of
the network and is often dependent on the structure of the connections, i.e. how the parts are
connected, how many connections there are and the strength of these connections (Neal, 2013).
Connectivity can be defined as a measure of the minimum number network components
(nodes or edges) which must be removed from a connected network to disconnect that network.
Essentially, connectivity is a measure of the resilience of the network as “complex networks with
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high connectivity provide more routing choices to agents and are more robust against failure”
(Boeing, 2017a, p. 73). Connectivity is required for building resilience in many ways, highlighted
below are a few of the ways connectivity facilitates resilience. The focus of the discussion will be
on how connectivity builds resilience through redundancy and hierarchic efficiency.
In terms of resilience, connectivity is a crucial parameter, as the lack of connectivity is often
the cause of failure of particular functions after a perturbation (Ahern, 2011). Areas with low
levels of connectivity can have several points of failure, thus leaving the system vulnerable. This
can often be seen in “urban design through permeability and choke points: if circulation is forced
through single points of failure, traffic jams ensue and circulation networks can fail” (Boeing,
2017a, p. 74). A multiplicity of connections not only protects a city from random failures through
enhanced redundancy, which maintains functional connectivity after a disturbance, it also builds
the capacity of the city to adapt and evolve by creating more opportunities for potential interaction
and, though a diverse array of connections, can enable the city to reorganise itself into different
configurations should the need arise (Coaffee and Lee, 2016; Jacobs, 1961; Salat, 2011).
However, over-connectedness is also not desirable as it leads to inefficiency, i.e. too many roads
to maintain as well as using lots of space (Feliciotti et al., 2016).
Redundancy
Increased connectivity builds redundancy into the network. Redundancy can roughly be
defined as a “diverse number of elements that can fulfil the same or similar functions” (Nel et al.,
2018, p. 4). In the case of city movement network redundancy can be regarded as having a wellconnected network with multiple alternative pathways should a path become blocked.
Additionally, redundancy can be built into the city network by having multiple movement options
in the form of multiple modes of transportation, the benefits of which are well documented (cf.
Bertolini and Le Clercq (2003); Gallotti and Barthelemy (2014)).
A good metaphor of how redundancy allows the network to reorganise, thus building
resilience, can be seen in the example of two leaves, shown in Figure 1. The Lemon leaf, which
has a semi lattice structure, shows how nutrients can be redirected to all parts of the leaf even
when the main artery is cut off, thus allowing the leaf to continue functioning. While in the
ginkgo leaf, which does not have any network redundancy, the sections that have been cut off
from the network die out as they are unable to receive any nutrients (Monroe, 2010). In the same
way as the leaf, complex street networks with multiple connections, build resilience capacity
through redundant circuitry, allowing the city to continue functioning even when parts of the
network have been cut off (Ahern, 2011; Masucci and Molinero, 2016; Salat and Bourdic, 2012).

Figure 1. Lemon leaf (left) shows how nutrients can still be supplied to the leaf even when the main artery
is cut off, while in the ginkgo leaf (right), the sections which have been cut off die out.
Image Source: E. Katifori, Rockefeller University
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Hierarchic efficiency
While redundancy is essential for resilience, efficiency is also required. Efficiency refers to
the optimisation of processes for maximum output. However, efficiency becomes problematic
when it is used to address short term goals, typically on a single scale, and is attained at the
expense of redundancy (Novotny et al., 2010) and diversity (Anderies, 2014). Worth noting, within
“complex systems there is no optimal state and, due to scale interdependency, maximization of
one element or process has unpredictable non-linear repercussions on others” (Feliciotti et al.,
2016, p. 4). However, complex networks are very efficient hierarchic systems, while at the same
time they also have sufficient amounts of redundancy and modularity, which facilitates resilience
of the system (Batty, 2013; Salat, 2017, 2011).
The combination of efficiency and redundancy is created though the natural hierarchic
organisation found within complex networks. This hierarchic nature corresponds to a scale free
structure, which appears regardless of the network structure and internal dynamics. The scale free
structure is a direct result of self-organisation within the network (Forgaci and Van Timmeren,
2014; Salat, 2017; Salat and Bourdic, 2012).
Additionally, the scale free structure implies a nested hierarchy, which is created though
modularity, while also meaning that no one single scale can describe the entire network (Batty,
2013; Salat and Bourdic, 2012, 2011).
Simon (1962), by using the parable of the watchmakers, most eloquently illustrates how
nested hierarchies are not only necessary for complex systems to function, they also facilitate a
high degree of efficiency and redundancy through modularity. Batty (2013) further illustrates
how hierarchies are a fundamental part of cities but also contribute to efficiency with cities.
While Jiang (2009) shows how traffic patterns tend to follow a hieratic pattern, with 80% of traffic
flows being located on 20% of the roads, and following a power law distribution. While this may
not seem efficient, Jiang (2009) argues that it is in fact necessary, as all levels of streets are
needed to connect the city.
Additionally, Masucci and Molinero (2016) noted how efficient cities road networks are
when they compared them with the networks derived from a Delaunay triangulation network, of
the original network’s street intersections, as well as the network derived from the minimum
spanning tree of the Delaunay network. They found that the cities which they tested, showed a
relatively similar closeness centrality distribution to the Delaunay triangulation network while
using comparatively far less road length.
There is a constant tension between redundancy and efficiency within the resilience debate
(Feliciotti et al., 2016; Salat, 2017), as the street networks of many cities, especially those built
more recently, have been primarily built with efficiency in mind, specifically motor vehicle
efficiency. Yet, for cities to be resilient they also require redundancy (Salat, 2011). From the
above discussion we can see that well connected complex networks are not only desirable, for
their redundancy properties, their flows also tend to a power law distribution which enables them
to be efficient at all scales. The next section begins to explore some of the metrics of connectivity
that enable us to begin to engage with the morphologies of urban spatial resilience.
Metrics of connectivity
While the previous section has discussed how connectivity is one of the prerequisites for
urban resilience, the question now is how to engage with the morphological aspects urban spatial
resilience though connectivity, without having to develop a myriad of new methods. A promising
line of enquiry can be found in Graph Theory, also called Network Theory. Graph Theory is the
mathematical study of networks and has been applied to urban context by various authors (cf.
Batty (2009, 2013); Boeing (2017b, 2017a); Bourdic et al. (2012); Hillier (2007, 1999); Porta et
al., (2006)). This discussion into urban network analysis will draw on this knowledge and is
divided into two parts. The first considers the global or overall properties of the network. The
second investigates the internal elements of the network and describes their relative importance.
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Each of the metrics will be briefly described after which their implications for resilience will be
discussed.
Global network metrics
Global network metrics describe the properties of the entire network, also called a graph, and
can provide insights into the resilience status of the overall network, or parts of it, and allow us to
compare networks with each other (Rodrigue et al., 2016). These metrics are typically applied to
the link/edge (i.e. road) node/vertex (i.e. road intersections) elements of networks. This section
will give a brief description of a few metrics as well as some initial thoughts what these metrics
can tell us about resilience. Each of the metrics has a corresponding formula which can be seen in
Table 1.
The Beta Index, also known as the link node ratio, is the most basic measure of network
connectivity. It is a measure of the relationship between the links and the nodes within a network
and tells us how connected a network is (Boeing, 2017a). Disconnected, tree type networks tend
to have a beta score of less than 1. A simple network with one cycle/loop, for example, has a beta
value of 1, while complex networks have a score greater than 1 (Rodrigue et al., 2016). In terms
of resilience, this measure begins to describe the number of connected links (or roads) within the
network. A low beta value will indicate an urban network structure that is more typical of a treelike structure, with many dead ends, and little redundancy. This metric is also one of the indicators
for how walkable an area is.
Where the beta index tells us the ratio of links to nodes in the observed network, the Gamma
Index indicates the extent to which the observed network resembles a fully connected graph,
where every node is connected to every other node (Sevtsuk, 2014). In short, the gamma index is
the ratio between the observed number of links and the maximum number of possible links. The
gamma index ranges from 0 to 1, where 1 indicates a completely connected network. The higher
the value the more directly and easily it is to move through the network, from intersection to
intersection (Rodrigue et al., 2016; Sevtsuk, 2014).
The Cyclomatic Number provides an indication of the redundancy within the network.
Instead of indicating the number of unique routes, the cyclomatic number is an index that
indicates the number of possible loops or alternative routes within the network. It is a good way to
measure the redundancy within a network or sub-network (Bourdic et al., 2012).
In terms of road layouts, a grid with four blocks will have four closed loops (Figure 2), while
a tree like network which has many cul-de-sac’s will not have any loops (Figure 3). Treenetworks
only have one shortest path between all the nodes. This type of tree layout is often seen within
typical suburban layouts. While tree types of layout are more efficient and require fewer roads to
connect places, they are very hierarchical and greatly limit travel options (Salat, 2011; Sevtsuk,
2014). Areas with low cyclomatic numbers are more vulnerable to random failure as there are
more circulation chokepoints, which force movement though single point in the network and if
there is any disturbance in one of these points the entire network fails (i.e. when an accident
happens on an important road and the entire area is gridlocked). On the other hand, an area with a
high cyclomatic number is more permeable, which results in a higher redundancy within the
network. This allows the network to respond to changing circumstances better, thus improving
the overall resilience of the area (Bourdic et al.,2012).
Building on the idea of the cyclomatic number, the Redundancy Index is additional measure
of network choice. The redundancy index is the ratio between the number of cyclomatic number
and the maximum cyclomatic number and indicates how vulnerable the network is to divisions
(Sevtsuk, 2014). If the index is zero, then the network can be described as consisting of a
collection of tree networks. While if the index is one, the network is completely connected with a
multitude of possible paths open in case one or more paths fail. The redundancy index is a useful
metric for questioning network resilience as it allows us to quickly calculate how vulnerable the
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global or sub-network network is if certain sections of it were to be removed, say through an
accident or natural disaster.

Figure 2.Anurbangridoffourcityblocks:where e = 12;
v = 9; Gamma Index = 1/3; Cyclomatic
Number=4;MaximumCycles=28;Redundancy Index
= 1/7. Source Sevtsuk(2014)

Figure 3. A tree type network: where e = 21, v=
22. Gamma Index ≈ 0.09; Cyclomatic Number = 0;
Maximum Cycles = 210; Redundancy Index=
0. Source Sevtsuk (2014)

The global network metrics describe various properties of the entire network. These metrics
must be interpreted with care as they are aggregated indicators, indicative of the entire network
and do not allow for identification of specific areas within the network which may be more or
less vulnerable. To begin to investigate these types of question we must look to alternative
metrics which can provide us with more information about the individual components of the
network.
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Internal network metrics
While the global network metrics allowed us to compare networks with each other, the
internal network metrics allow for the comparison different elements within the network and how
well they are connected to each other. This allows us to identify specific links or nodes which
may be vulnerable. It also allows us to identify areas which may need intervention to improve the
connectivity of the larger area.
Internal network metrics use centrality and access measures identify the most important
nodes or links within a network (Zhong et al., 2014). A few of the most common measures will be
discussed in this section. These measures are typically found within urban spatial network analysis
software such as Space Syntax (Hillier (2007)), sDNA [Spatial Design Network Analysis]
(Cooper and Chiaradia, (2015)) and UNA [Urban Network Analysis toolbox] (Sevtsuk and
Mekonnen, (2012)). The relevant formulae for these metrics can be seen in Table 2.
Table 2
Internal Network Metrics

𝑟
𝐶 [𝑖]=

𝑙
∑𝑗∈𝐺−{𝑖};𝑑[𝑖,𝑗]≤𝑟(𝑑[𝑖, 𝑗] ∙𝑊[𝑗])

𝐶𝑅𝑟[𝑖] = ∑

𝑊[𝑖]

𝐶𝑟[𝑖]

𝑊[𝑗]

∑

=

𝑗∈𝐺−{𝑖};𝑑[𝑖,𝑗]≤𝑟

𝐶𝑟[𝑖] =

𝑗∈𝐺−{𝑖};𝑑[𝑖,𝑗]≤𝑟

∑
𝑗∈𝐺−{𝑖};𝑑[𝑖,𝑗]≤𝑟

𝜀𝛽.𝑑[𝑖,𝑗]

𝑛𝑗𝑘[𝑗]
∙𝑊[𝑗]
𝑛𝑗𝑘

Note: CCis Closeness Centrality; CR is Reach Index; CG is Gravity Index; CB is Betweenness Centrality.
i:locationastheorigin;j:destinationlocation;G:network;r:networkradius;d[i,j]:shortestnetworkdistance between
locations i and j; δ[i, j]: Euclidian distance between locations i and j; njk[i]: number of routes that pass
through location i between j and k in radius r; from location i; njk: number of paths between locations j
andk;Beta(β):decayparameterforunits;W[j]:weightoflocationj.Source:modifiedfromSevtsukand
Mekonnen (2012) and Kang (2017)

Closeness Centrality, also called integration in Space Syntax (Hillier, 2007), measures the
average distance between nodes/links to all other nodes/links along the shortest path (Crucitti et
al., 2006; Porta et al., 2006), and is described as “the inverse of the total distance required to
reach from i to all surrounding destinations j within the given access radius r”(Sevtsuk, 2014, p.
34). In short, it is an index which tells us how near a location is to any other location and is a
useful measure of the relative proximity of a place within the city (Boeing, 2017a), or smaller
area when a radius/distance metric is applied to the analysis (Sevtsuk and Mekonnen, 2012). A
lower closeness value (weighted or unweighted) indicates that a location has a denser and better
connected network than a higher value (if weighted) within a given radius (Kang, 2017).
Moreover, as discussed previously, it is possible to speculate about the efficiency of the network
as compared to its fragility by comparing the closeness centrality distribution of the network with
the closeness centralities derived from a Delaunay triangulation network of original networks the
street intersections as well as the network derived from the minimum spanning tree of the
Delaunay network (Masucci and Molinero, 2016). Masucci and Molinero argued that the “ratio σ
between the total length of the street network and the total length of its Delaunay triangulation as
an intuitive measure of the street network efficiency in the primal space” (Masucci and Molinero,
2016, p. 5).
While closeness centrality tells us how close a location is in relation to other locations, the
Reach Index measures the number of locations that can be reached within a given radius, along
the shortest path (Sevtsuk and Mekonnen, 2012). When this metric is weighted per location,
i.e. number of people per building, then this metric allows for the calculation of the number of
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attributes (i.e. people) can be reached within the specified network distance from every location
within the network. The reach index is a good measure of access and choice, and allows for the
assessment of variation in access within the city (Marcus and Colding, 2014).
The Gravity Index builds on the reach index by adding a spatial impedance factor to
measure how many locations are accessible within a given distance. The gravity measure
considers that accessibility to a location is proportional to the weight (attractiveness) of the
destinations surrounding the location and is inversely proportional to the network distance
between the location and the destination (Sevtsuk, 2014). The gravity index uses a distance decay
function, also called distance friction and denoted as β (beta), to manage the effect of the distance
decay along the shortest path. The gravity index shows the attractiveness of a destination as well
as the distance or effort required to reach that destination into a single value (Kang, 2017;
Sevtsuk, 2014). Additionally, the gravity index is a useful for significant predictions of land-use
change (Kang, 2017).
Betweenness Centrality (Choice in Space Syntax), is an indicator which shows the number
of shortest paths that pass through a location and is used estimate the “ease with which a location
can be accessed en route while travelling between other locations” (Sevtsuk, 2014, p. 34
[emphasis in original]). Betweenness is also a good predictor of traffic flow along a path
(Rodrigue et al., 2016). The maximum betweenness centrality of a network, which shows the
proportion of shortest paths that pass through the most important locations, is also a good indicator
of network resilience, as networks with high maximum betweenness are more likely to experience
inefficiency or failure should an important link/node be disrupted (Boeing, 2017a).
Conclusion and implications for design
As part of a larger study (cfNel (2018)), the above discussion has engaged with the new field
of urban spatial resilience by making the link between resilience and connectivity as well as
providing a few measures which can be used to begin to engage with the morphologies of urban
spatial resilience. We argued that connectivity is not only a prerequisite needed for the creation of
complexity, it is also one of the essential elements required for resilience to emerge. Connectivity
dictates the way that goods and information flow and interact. While a lack of connectivity is
often the reason some functions fail after a perturbation (Neal, 2013). A multiplicity of
connections is thus needed, as it creates network redundancy, which helps to maintain urban
functions after a disturbance. Additionally, improved connectivity facilitates the adaptive
capacity of a city by improving the potential for interactions and facilitating spaces to reorganise
more easily, should the need arise (Salat, 2011). While redundancy is a prerequisite for resilience,
efficiency is also needed. No single scale should be optimised over another as this can lead to
disjuncture between the various scales. Rather, complex systems achieve efficiency all scales
through scale hierarchic organisation of elements that follow power law distributions (Feliciotti et
al., 2016; Forgaci and Van Timmeren, 2014; Salat and Bourdic, 2012). This type of distribution
means that the same level of complexity is achieved at all scales (Feliciotti et al., 2016).
While one of the main aims of resilience is to enhance the adaptive capacity of a complex
system, we must also take care that the system does not become overwhelmed by its own adaptive
capacity as we seek to mitigate negative situations (de Roo and Rauws, 2012). For us,
connectivity can play a key role in enabling resilience and enhancing the cities adaptive capacity
as it manages how element of the city interact at different scales.
However, when designers do intervene we should rather “ascribe to Darwin’s message that it
is small changes, intelligently identified in the city fabric, rather than massive, monumental plans,
that lead to more successful, livable, and certainly more sustainable environments” (Batty, 2013,
pp. 246–247). We suggest that urban design should approach intervention in the city from an
incremental approach, targeting modules within the city, and not proposing broad interventions.
This allows the city to adjust to changes while also allowing for experimentation within city
spaces without disrupting the larger network.
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Some possible directions for interventions which alter the connectivity include changing the
direction of travel of a street (two way road to one way), changes in mode of travel (bus only lane
or pedestrian zone), having multiple modes of travel (car, bus, train, walking) available, providing
new and alternative paths (creating raised walkways between areas, as can be seen in sections of
Hong Kong) or changing the ‘friction’ or ‘strength’ of a link (reduce speed or widen or decrease
road widths). More extreme measures may include adding or completely removing connections in
parts of cities. However, more research is needed in this field to test and confirm if these
approaches are indeed useful.
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URBAN REGENERATION IN RUSSIA THROUGH
NEGLECTED CHURCHES
Abstract. The paper analyzes how urban fabric can be regenerated through cultural heritage.
The proposal proves that sustainability means modernized vernacular solutions which
corresponds with the needs of modern society. Namely, several worldwide cases of urban
renewal were analyzed in order to find an answer to the following question: What vernacular
features of neglected Russian orthodox churches should be preserved in order to provide its
prosperity and sustainability? Moreover, the factors of qualitative urban transformation are
discussed by means of economic, cultural, social, and environmental perspectives. Finally, the
paper proposes a business-oriented approach in re-use of the neglected sacred buildings
instead of an obsolete budget-oriented one.
Keywords: sacred architecture, neglect orthodox churches, qualitative urban transformation,
vernacular solutions.

Introduction
The creation of healthy urban environment is a part of global economy. Thus, the aspects of
urban development are seen from environmental, cultural, social and economic perspectives. In
every part of the world, heritage buildings and sites, historic landscapes and settlements can
foster economic development and enrich societies with new added value. Everyone in every
country, whether living in cities or smaller communities, now recognizes cultural resources to be
assets capable of generating exports and jobs (Greffe, 2009). In recent years, the growing
urbanization and world globalization lead to redouble attention to the ways of achieving
sustainable development. The sustainable development scenario focuses more on social and
intangible themes; governance, quality of life, environmental psychology, green space, and
natural and cultural heritage are reaching policy-making attention (Colantonio, 2007). Moreover,
Placido Domingo states that “cultural heritage is a key resource for sustainable development”
(CHCfE, 2015). Nevertheless, current studies give little information about the hole of cultural
heritage in sustainable urban development (Shmelev & Shmeleva, 2009). What is more, the lack
of well-structured cultural heritage management in urban development and urban renewal was
identified.
Urban regeneration is the process of improving derelict or dilapidated districts of a city,
typically through redevelopment. The term ‘regeneration’ is often used as a near synonym for
economic development. The paper aims to analyze the role of sacred buildings in urban renewal
because a church has to be considered not only as a building itself but also as a church side and
its relations with surrounding territory. A church has always been one of the most important
attractions in urban or rural settlements, thus it can be seen as a public space. Actually, as social,
economic and cultural habitat for community, public spaces are drawing increasing academic
attention, since there is the tendency that city centers risk becoming theme parks of heritage or
banal aspects. In response the new urban planning is focused on priorities such as production and
the regeneration of public spaces, as specific areas of identity, social changes and life (Quattrone,
2017).
It is important to note, that cultural heritage, which is seen as a part of urban regeneration,
needs to respond to new requirements of continuously changing society, hence it should be
© Sedova A., Balakina A., Ciaramella A., 2019
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flexible as regards of the use and adaptation. However, every cultural heritage object has its
unique identity that has to be preserved through the process of renewal. Hence, the current paper
discusses how deep vernacular features of the heritage should be preserved in order to provide
sustainable development and meanwhile not to lose its unique character.
New vision of vernacular
Temples and monasteries are the most stable architectural objects in urban context and time.
In Russia, the above objects are a kind of space and time constants in urban environment
(Yakubchuk, 2014). Evident, that even neglected churches still continuously affect the
environment with its emptiness and urban exclusion zones. Glazychev (1996) highlighted that a
Russian temple is the founder of the county’s architecture and urban behavior culture.
Particularly orthodox temples became the first disputes of the urbanized space in the country.
Once built, they caused the self-organization of urban space around them, becoming city-forming
elements. Both Catholic and Orthodox churches were studied in detail as independent
architectural objects and not connected with other urban elements, they have been insufficiently
explored as objects of town planning and town-forming. Often new churches (also abandoned)
are missing on urban log maps of architects. Hence, churches in many cases are not considered as
particular urban elements. They are not studied as a complex of churches and social net which
exists and develops in urban environment (Sedova, 2018).
Nowadays, several thousand neglected orthodox churches in Russia are situated in urban
context in historical settlements in the central part of the country. Hence, they do not fit the times
anymore from environmental, cultural, economic, and social perspectives. Moreover, they cannot
provide the sustainable development of cities and rural settlements. It is obvious that these
churches need re-use or adaptation not as independent single urban elements but as a part of
urban environment that affects the whole urban regeneration and renewal. The key to Russian
architecture are still in the temple (Yakubchuk, 2014). What vernacular features of neglected
Russian Orthodox churches should be preserved in order to provide sustainability and prosperity
of obsolete urban districts?
Weyer (2016) considers the vernacular feature in the measurement of emotional impact of
architecture, moreover the vernacular gets value through its adaptation and not through itself.
Ostling (2011) argues that the vernacular can be seen as the massing organization of the building,
as the original landscape that acts as an urban identity element, as the envelope of the building
that have strong relation with urban context. Moreover, the vernacular is something that gives the
sense of a place (British Property Federation, 2013).
Moreover, British Property Federation (2013) takes up the position that the urban
regeneration through the vernacular features of heritage buildings may:
Determine the presence of landmarks that the community is identified with;
Add a distinctive identity to the new built part of a regeneration scheme – enhancing
townscape and lifting the overall quality of the built environment;
Assist in achieving sustainable development objectives;
Attract tenants/occupiers who would not be interested in less distinctive buildings;
Feed people’s interest in the past.
Vernacular regeneration
Significantly, there are not so much successful cases of urban regeneration through cultural
heritage worldwide from the sustainable perspective for the reason that heritage can become a
threat to regeneration. There are examples of comprehensive regeneration schemes which have
swept away heritage assets in the name of efficiency, cost, viability and meeting occupier
requirements (British Property Federation, 2013). Often, historical buildings are considered too
complicated and troublesome to work with because of high risks and maintenance costs.
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The paper aims to see what features of the cultural heritage were preserved through the
regeneration in order to ensure sustainability. The World Bank (2018) issued the study analyzing
cultural heritage, sustainable tourism and urban regeneration in Seoul. Firstly, the most important
lesson learned from the use of historic buildings is “Ensure That Urban Regeneration Does Not
Damage the Aesthetic of Cultural Heritage Sites”. Secondly, the process of regeneration does not
have to follow a cookie-cutter approach. Each project brings its unique features and context, has
its threats and opportunities, cultural heritage objects demonstrate it clearly. Thirdly, the
surrounding areas must respect the site’s cultural appeal, it means that the construction of modern
buildings or spaces neighboring the heritage site must not lead to disrepair of it. The vernacular in
the project is seen as a respect of historic structures which are able at the same moment to host
new functions and performances for urban residents and guests. If the vernacular is addressed to
sustainable solution, it can provide leisure and education opportunities for the society. The study
does not prove that vernacular solutions are solutions that respect the original structure but the
projects that allow to percept the object. Thus, heritage sites can play as multi-purpose venue in
urban regeneration. To sum up, the effective urban regeneration must respect residents’ needs and
aspirations (The World Bank, 2018).
In China (Pendlebury & Porfyriou, 2017) by contrast, rapid economic and demographic
growth has made urban change an astonishingly rapid process, with the risk of heritage erasure.
Often Chinese heritage is seen in relation to tourism, whilst in Seoul the researchers suggested to
protect heritage from vast tourist flows. Thus, the vernacular in some cases is considered as
sensitive original structures, at the same time vernacular solutions for cultural heritage are seen as
the opportunity to adapt the object to tourist requests. Hence, outcomes of regeneration vary
enormously from sensitive conservation following international benchmarks of good practice to
removal and reconstruction (Pendlebury & Porfyriou, 2017).
In Mechelen, Belgium researchers performed a survey in order to understand the opinion of
inhabitants about a trade-off between heritage and non-heritage buildings. This indicator is in a
way linked to the non-use values of heritage: do people get satisfaction from the existence of
heritage in their surroundings (CHCfE, 2015)? This indicator was also used for the evaluation
study of the Hoge Kempen Park. Johan Van Den Bosch stated during the interview that in this
case, “a trade-off can give an idea of the impact of heritage on people’s lives: do they value
recreational buildings over monuments?” (Bosch, 2014). The results were achieved through the
questionnaire where 74.7% of respondents answered that they prefer to keep Hanswijk Basilica in
heritage Basilica’s building. Thus, the Basilica is highly valued by the inhabitants of the city, it
has higher functional value for the community than new proposed buildings (CHCfE, 2015). To
sum up, the cultural heritage in this particular case is an important part of the cityscape, hence it
was important to preserve it within its original function. This case study proves that vernacular
solutions for heritage preservation which embody in the maintenance of original structures and
functions of the above buildings, can also lead to sustainable urban regeneration. The most
important factor is neighborhood’s satisfaction and harmonization of its minds and needs.
Qualitative transformation
The proposal anticipates that sustainability means modernized vernacular solutions which
corresponds with the need of modern society. Development is by all means qualitative
transformation: displacement of the obsolete with something else, more complex, which
incorporates all the successful from the former before as said by Glazychev (1996). Rypkema
(2008) argues that preservationists often talk about the “value” of historic properties: the social
value, cultural value, aesthetic value, urban context value, architectural value, historical value and
sense of place. In fact, one of the strongest arguments for preservation ought to be that a historic
building has multiple layers of “value” to community. Nevertheless, the values of community are
continuously changing along with the changing ways of life, the appearance of new markets and
new forms of management, the needs of modern society and its expectations of urban
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environment. Since the values are changing, framework that breaks down significance into
constituent kinds of heritage value—the views of experts, citizens, communities, governments,
and other stakeholders can be voiced and compared more effectively (Mason, 2002). Thus, the
process of urban regeneration should consider modern forms of stakeholders’ cooperation, proper
management systems and procedures among other factors that respect vernacular solutions.
Namely conservation plan, carrying capacity analysis, visitor management plan, and clarity of
institutional arrangements, must be in place for a heritage site to remain functional and
sustainable. Disaster risk management, including fire prevention, crowd control, and vigilant site
maintenance are key tools to ensuring a heritage site remains safe and usable for residents and
tourists alike (The World Bank, 2018). The above actions have to be modern and go with the
times that both with the respect of vernacular resolutions lead to qualitative transformations in
urban environment.
New features of regeneration
Having faced an increasing emphasis on culture in urban planning, new options for
alternative forms of cooperation between municipal planners and cultural heritage managers may
emerge. The main planning tools (municipal plan, municipal district plan and section plan)
function as guidelines, giving plenty of opportunity for cultural heritage to be incorporated
(Swensen, 2012). In Russia, the decisions on the use of neglected Orthodox churches are mostly
made at the federal level. Hence, the policy needed to force the process of building re-use and
rural renewal should consider state federal programs, tax-reduction and grants that motivate
private sector to undertake development (Sedova, 2018). The use of taxation incentives together
with planning activities and regulatory approach in order to encourage renewal through property
development is the central feature of the regeneration model (Adair et al., 2003). Federal grants,
such as through the “Culture of Russia” program, can provide positive finding resource that could
force the urban regeneration through cultural heritage (Sedova, 2018).
Rypkema (2009) discusses broader understanding of “cultural heritage” that many of the
economic benefits emerge, “perhaps the clearest understanding of this comes from analyses in
both Europe and North America, which show that only 8 to 12% of the expenditures of a heritage
visitor are spent at the historic site itself, leaving 88 to 92% of the spending in hotels, restaurants,
retail shops and elsewhere in the local community”. Thus, new forms of understanding heritage
could foster the new forms of its governance through public and private cooperation. Neglected
Russian Orthodox churches along with their vernacular structures and dominant urban locations
can be surrounded by business enterprises, education facilities, museums, and other public
buildings that could renew the urban territory and religious buildings themselves.
One of the lessons of successful revitalization of Seoul, thanks to heritage buildings, is to
Ensure Community and Government Partnership (The World Bank, 2018). That can be achieved
through:
Ensuring that community members are involved in the concept and planning stages;
Soliciting the community input through study groups, town halls, village councils and/or
task groups;
Investing in the infrastructure to incentivize resident participation.
Importantly, community and government partnership in Russia is weak and in the stage of
development. Community members are collecting data about neglected churches on their own
through temples.ru, sobory.ru but the government does not consider the above resources. The
paper proposes to ensure community and government cooperation in order to solve the problem
of abandoned churches and foster sustainable urban regeneration. Partnership between concerned,
active residents and local governments results in regeneration plans that are tailored, sustainable,
and economically efficient (The World Bank, 2018).
What is more, the cultural heritage conservation should be based on proper heritage site
management plans with identified roles and responsibilities of the public, private partnership and
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the community. The analysis performed by McGreal et al. (2000) indicates a measured degree of
support concerning the effectiveness of public–private partnerships in delivering development
opportunities within urban regeneration locations. Undoubtedly, private organizations should
understand their perspectives and opportunities in the particular heritage site, that are engaged
through smart policy which aims the sustainable development and health urban regeneration.
Conclusions
The vernacular can be seen as a scope of different features of a place (materials, structures,
identity, dimension, use, location). But every time what is needed to make the vernacular work
for the modern society is a modern well-prepared management model and state policy, that set the
objective in cooperation of public, private parties and community. Thus, qualitative
transformation of urban fabric discussed in the paper should follow upward plan development.
“Top” activities need to be performed at the national level, considering the whole territory of
Russia. “Bottom” solutions have to see each example in particular, studying the church and
context’s regeneration feasibility, analyzing possible stakeholders, partners, imputes and
outcomes. The World Bank (2018) experience shows that successful urban regeneration does not
follow a cookie-cutter approach. Each urban regeneration project brings its own context and
particularities, successes and failures. It is important for government and citizens to learn from
these successes and failures to ensure that each new urban regeneration effort is more effective
and sustainable than previous ones.
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TRANSITION TO PROJECT FINANCING
IN HOUSING CONSTRUCTION AS A NEW VECTOR
OF URBAN DEVELOPMENT

Introduction
The development of urban areas in Russia is closely linked to the problem of resettlement,
which is based on two key factors: the size of the population of our country and the extent of the
territory. The ratio of the population is about 150 million people, and the size of the territory is
over 17 million km2. It makes it possible to estimate the population density: about 9 people per
km2. While in other countries the density is much higher: in the USA, 30 people per km2, in
Germany 229, in France 109 correspondingly. However, the resettlement of the population in our
country is fairly selective. The main territory (more than 60% of the territory) is inhabited very
poorly, less than 1 person per km2.
Difficulties with proportional settlement are linked not only with the climatic features of
particular territories (sharply continental climate, mountainous terrain, wetlands, etc.), but also
with limited access to resources, including material and financial resources. Another significant
factor affecting the resettlement feature is the significant distance between centres for the
extraction of raw materials and its processing centers for the production and consumption of
energy, which determines the high cost of infrastructure solutions for creating comfortable living
conditions in remote areas.
All of that is the foundation of the improvement expediency and transformation of the
already developed territories in the infrastructure-developed regions of the country where the
greatest concentration of population and production capacities take place. This approach is based
on the principle of minimizing costs and is evident in the priority development of group
settlement systems, connected by transport, engineering infrastructure, cooperation of industrial
and economic relations.
The tasks of development of urban areas are currently evident in environmental problems
associated with high anthropogenic impact on the environment, in the demand of the population
for individualization, ergonomics and comfort of housing.
Solving these problems requires a systemic integrated approach. The problem of financial
accessibility of individual, eco-friendly and comfortable housing comes to the fore. The solution
should be found in a synergetic effect from the interaction of state authorities and business, as a
reaction to environmental problems and the emerging demand from the population.
Housing construction serves the satisfaction of the social needs of the population, which
make demands for individual, economical, environmental friendliness and energy efficiency of
the urban environment. Such requests are related to the desire of the urban population to live in
an ecologically clean and convenient system, which is practically impossible with the existing
level of environmental pollution. Foreign practices in the implementation of the climate change
strategy are closely linked to energy innovations, the introduction of renewable energy
© Grigorieva E.M., Petrovskaya M.V., Gabdrakhmanov N.K., 2019
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technologies and the observance of the balance of energy consumption and production, which
ultimately should ensure an increase in the efficiency of the use of urban areas and optimize
spatial architecture, thereby ensuring the formation of a sustainable demand for energy-efficient
housing, providing for intelligent management.
The development of urban areas involves the improvement of existing and the search for new
mechanisms that ensure the successful achievement of the transformation of the urban
environment. One such mechanism will be project financing for housing construction, which is
actively used in other sectors of the economy.
Methodology
This research is aimed at justifying the use of project financing in the implementation of
residential development in urban areas to increase the availability of eco-friendly, individual,
comfortable housing. Under the ecology of housing we will understand the economy,
environmental friendliness and energy efficiency.
For the analysis of the situation in the housing market, the following methods are used: the
analogy method and the diagram method, reflecting the cause-effect relationships and allowing to
reveal the dynamics of changes, the established trends, the interrelations of quantitative and
qualitative indicators. To create an objective dynamic picture of the development of housing
construction and development of the construction industry, as well as to form a comprehensive
view of the price situation and affordability of housing we used methods of statistical analysis. To
compare the quantitative values of indicators with the generally accepted norms (the
establishment of legislative and regulatory acts of the processes, procedures, interactions between
participants in financial investment and construction processes), methods of comparative and
normative analysis are used.
Measurement and analysis
Currently, there is a new structure of the needs of consumers observed in the housing market,
taking into account the requirements of a new generation of consumers. In this context, a format
such as the organization of urban housing construction in the form of project financing will create
conditions at all stages of the implementation of projects for the introduction of energy-efficient
living space and become a new vector for the development of urban areas considering the
possible risks for the project company participants (Göçmen, 2014; Krygina, 2015; Zaguskin,
2013; Lian & Zhao, 2107).
During the development strategy establishment, special attention should be given to such
parameters as individualization of housing, environmental friendliness, ergonomics and comfort.
As foreign researchers (Göçmen, 2014) note that the strategies for encouraging the most
environmentally sustainable models for the development of territories include: the provision of
the most favorable institutional environment, the development and adoption of rules for the
protection of natural resources, and the continuous improvement of environmentally sound
development. According to the author (LeeWon Park 1 ID, 2018), in the early stages of designing
smart homes, priority was given to the user-friendliness concept, but nowadays energy efficiency
and economic efficiency are becoming increasingly important. Another problem is that with the
increase in the cost of energy resources, the problem of energy efficiency becomes critical,
considering that Russia is the 10th in the world for energy waste (Zaguskin, 2013).
Analysis of statistical data allows us to conclude that the pace of housing construction in the
country is quite dynamic and has recently grown significantly. Experts predict that the demand
for real estate will be increasing (Fig. 1).
At the same time, it should be noted that the housing market dictates its conditions, which in
modern realities are determined by the key parameters: demand - supply, cost - purchasing
power. With this model, the opportunity to increase sales of housing under construction in most
cases depends on the ratio of cost per square meter and the level of income of the population.
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Figure 1. Dynamics of construction of residential real estate in Russia, million m2

The quality of housing development in the context of environmental and energy efficiency is
completely ignored and goes against the main objective of the program “Providing affordable and
comfortable housing and public services for the citizens of the Russian Federation and creating a
comfortable urban environment” to decrease the cost per square meter (Krygina, 2015; Zaguskin,
2013).
According to KPMG experts, the factors that determine the innovation, i.e. the cost of
materials, currency risks, equipment, are most significantly influencing the cost of construction.1

Figure 2. Key factors of construction costs change in 2014-2016

In the segment of housing in Moscow, a stable share of the main cost items - engineering
networks (26% in 2016) and construction works (44% in 2016) was observed.
The formation of demand for individualization (both non-volatility including), environmental
friendliness, energy efficiency, ergonomics and comfort is formed through two significant
contents:
Requests from the modern population, urban type, the so-called generation Y, which prefers
a reliable “smart space”, with a small area. Compared with other countries, the Russian
Federation is characterised by a high proportion of one- and two-bedroom apartments in the
housing stock (Fig. 5).

1

Overview of construction and construction materials costs in Russia, January 2017, KPMG in Russia and
the CIS
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Figure 3. Dynamics of the average cost of construction in 2014-2016, rubles per square meter

Figure 4. Dynamics of the cost structure of housing construction in Moscow, %

2. Understanding by the state of the necessity of greening residential space in order to solve a
serious problem of the anthropogenic impact on the environment, and as a result, its degradation
(Krygina, 2015).
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According to https: //dom.rf/wp-content/uploads/2016/04/AHML_17-let_2017.12.11.pdf
Figure 5. Share of one- and two-bedroom apartments in the housing stock, %%

Thus, the survey of satisfaction with the urban environment1 showed that the factor “Ecology
of the city” is the most important factor of the urban environment for comfortable living in the
first place.
The intersection of these two contents results in a huge problem and is a challenge to the
existing system of housing construction and the construction industry as a whole.
Therefore, the search for the answer to the challenge in our country has already started and it
is reflected in the following directions of implementing the housing policy:
the global trends in housing construction are shifting towards “green building”, which is
reflected in the implementation of standards of national systems of voluntary standardization of
facilities and certification of buildings in accordance with these requirements (BREEAM, LEED,
DGNB (GSBC), STO NOOSTROI 2.35.68 - 2012 in Russia);
popularization and dissemination of the energy literacy of the population, rather as the need
to reduce the fees for consumed housing and communal services, creates a demand for
individualization of housing and communal services, the need for individual
consumption/expenditure and as a result, savings on such costs (non-volatile equipment, energy
efficiency and alternative housing provision systems communal services, so-called “smart house”
systems) (Krygina, 2015);
the desire of the state to regulate/stimulate the solution of the problem of the quality of
residential development in the direction of ecologization, energy independence and energy
efficiency, by creating a regulatory framework in the field of compliance with environmental
requirements in construction (Zaguskin, 2013).
Implementation of such directions promotes the increase of socioeconomic and ecological
priorities of the population. Nevertheless, the implementation of such projects requires the
availability of sufficient resources, including financial resources. On a global, world-wide scale,
the prevalence of socioeconomic and environmental priorities, considering the structured sources
of financing, has led to the formation of the green economy concept, which is a resource-saving,
carbon-reducing, socially inclusive economic model aimed at diffusing the three components social, natural and economic.
Priorities of the “green economy” are formed by “green” trends in all sectors and spheres of
our life. Thus, the term “green building/construction” is actively used in housing construction,
and many attempts are being made to stimulate it. For example, organizations are exempted from
paying property taxes during the first three years in relation to newly introduced facilities with
1
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high energy efficiency or a high energy efficiency class (according to the list of the Government
of the Russian Federation). However, this privilege is not provided for individuals, at the same
time, it is stipulated that “green construction” should be implemented in the part of the housing
stock. The introduction of such a mechanism would allow stimulating an increase in demand for
energy-efficient, eco-friendly housing, and as a result, stimulation of “green building”.
One of the obstacles in promoting “green construction” is the lack of awareness of the
principles and advantages of such a development, which in turn does not ensure the formation of
the necessary demand. An important role in this task can be played by effective advertising, both
commercial and social.
Commercial advertising, despite the increase in prime cost at the initial stage of the project
launch, will further increase the demand for housing, and in the long term, along with social
advertising, will create the culture of demand for energy-efficient, comfortable, high-quality
housing.
Energy-efficient housing, providing for intellectual management, will allow to regulate the
operating costs of each owner depending on individual needs. In foreign practice, there are
developments on the introduction of an electricity transactions ecosystem, which provides
transactions between users and consumers. This platform is based on the blockchain peer-to-peer
(P2P) technology and is an effective deal for the use of electrical energy. The payback of the
introduction of the eco-platform is about four years (LeeWon Park 1 ID, 2018).
The current economic system, which allows to ensure the growth rate of construction,
contains a high level of risk, which manifests itself in the unfair execution of the cost-sharing
arrangement contracts, and forms a high level of social tension.
The application of the concept of housing construction in the format of project financing is
justified by the fact that energy-efficient, energy-safe green buildings are investment projects
with high-risk parameters. In such cases, project financing is most adaptively adjusted to the
high-risk project implementation environment, taking into account both external and internal
risks.
Currently, most of the projects in the field of housing construction in the Russian Federation
are implemented through the cost-sharing arrangement contracts, with the help of equity holders.
Over the next three years, it is planned to implement a phased transition to the project financing
mechanism, which has existed for a long time in other countries, thus, developers will not be able
to use the means of co-investors to finance construction.
We will analyze the conditions that form the environment for the implementation of project
financing at the current stage of solving the problem of stimulating “green construction” for the
effective development of urban areas. For Russia, the form of housing development in the format
of project financing/support is relatively new. At the legislative level, new conditions are created
to phase out the financing of housing construction under the cost-sharing arrangement contract
and transition to project financing. The requirements for developers have seriously tightened:
work experience at least 3 years; the number of built housing is not less than 10 thousand m2;
requirements for organizational and legal form - only business entities, public joint stock
companies, joint-stock companies and limited liability companies; the presence in the name of the
company of the phrase “specialized developer”. Thus, the entry of new developers into the
market with this approach will be very difficult, which can adversely affect the competition in the
field of housing construction.
The principle – “one builder - one building permit” is introduced, from July 1, 2018 it will
not be possible to build (create) apartment buildings and other real estate objects simultaneously
for several building permits, which will prevent the creation of “financial pyramids”, but also the
complex development of the territories will become practically difficult, since the construction of
infrastructure facilities outside the building site will not be possible.
The requirement to the minimum amount of own funds from the developer is introduced:
10% of the planned project cost of construction.
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At the institutional level, a tool has been created that is designed to monitor the financial
status of developers attracting citizens’ funds through the cost-sharing arrangement contracts - the
Fund for the Protection of Citizens' Rights - Participants in Equitable Construction
(Compensation Fund). The organizational structure of control in the sphere of shared construction
with the assignment of powers to the bodies of state construction supervision has also been
reformed.
Another organizational tool is the introduction of special accounts by ESCROW in an
authorized bank. Scheme of interaction of participants is shown in the Figure 6.

Figure 6. Financing scheme in conditions of using ESCROW accounts

When the construction is completed, the funds from these accounts are transferred to the
developer, thus acting as an analogue of the letter of credit. The developer constructs at their own
expense or by credit.
Another institutional tool is the creation of authorized banks to finance housing construction,
which will make targeted bank lending to developers more affordable, including through the
impact of two key factors in the financial market of the Russian Federation: a reduction in the
Bank of Russia’s key rate to 7.25% (April 01, 2018), reduction of annual inflation (at the end of
2017) to a record low.

Figure 7. Dynamics of the key rate and inflation, %

Thus, at present, the incentive mechanism for “green building” is formalized in a triune
system and is shown in Figure 8.
In the incentive mechanism, all three components remain not well developed. As already
noted above, attempts are being made to tax incentives: such a tool refers to the financial and
economic leverage. Socio-ecological instruments, such as environmental monitoring,
environmental auditing and environmental risk assessment, are applied in a rather limited form
and, in most cases, to industrial buildings. In the socio-environmental instruments, it is also
necessary to add an increase in the energy literacy of the population. Such a tool will have a
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stimulating effect on the demand from the population for eco-friendly housing. Budgetary
instruments, such as subsidizing interest rates, are also not currently applied to “green houses
construction”.

Figure 8. Mechanism to stimulate “green building” as a vector of development of urban areas.

The component “methods” are better developed. Thus, not only the use of “smart contracts”
remains unplanned, other methods are used to organize business processes of developers as
necessary aspects of financial relationships.
The high-priced process and technologies that create and enhance the environmental
friendliness, ergonomics and comfort of housing are quite expensive for the current stage of
development of the construction industry in Russia. The limited ecological, energy-efficient,
energy-saving resources and technologies cause their high cost. Ecologization of the economy,
development and implementation of innovative materials (let us call them resources), energysaving technologies, energy security and energy independence of housing and human life is
selective - not mass demand - therefore involves increased costs and high costs.
The demand from new generations, the need to prevent environmental degradation, requires
justification and implementation of a system providing accessibility of housing with these
characteristics. Solving the problem of accessibility will lead to increased demand. Moreover, we
do not exclude the solution of this problem not by an evolutionary but, perhaps, a compulsory
way. The market concept will lead to the opposite effect in today’s situation,i.e. a reduction in
demand.
Since it is not possible to ensure the availability of eco-friendly housing in the short-term
period by reducing the cost per square meter, objectively ensure the stimulation of demand
through the implementation of an effective mutually beneficial financial and credit mechanism
linking the producer of housing and the consumer.
At present, such a financial and credit mechanism is supported by the main instrument, such
as housing lending and mortgage. Figure 9 shows the quantitative dynamics of mortgage in
relation to existing lending institutions.
Over the past decade, in our country, it has been possible to form a certain level of
confidence in the purchase of housing in the primary market. This situation was facilitated by the
introduction of the Federal Law No. 214-FZ in 2004. However, this regulation did not allow to
completely protect the population from fraudulent schemes and the country’s economy from the
problem of “deceived co-investors”. The VTsIOM (Russian Public Opinion Research Center)
survey showed that the readiness to purchase housing under construction through the cost-sharing
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arrangement contracts decreased by 15% (from 34% in 2015 to 19% in 2017).1 At the same time,
the study of demand at the stage at which the consumer is ready to buy housing in the primary
market showed that the risk of lack of ownership is predominant: 33% of respondents are ready to
purchase housing only when this is right and 20% of respondents are ready to buy housing at the
key issuance stage. Thus, it is clear that with certain guarantees that the demand in the primary
market will increase. According to the research, the increase in demand for the provision of state
guarantees at each stage of construction grows (from 5% at the stage of the project declaration,
up to 12% at the stage of keys transfer).

Figure 9. Dynamics of the number of issued loans for the purchase of housing2

In general, when the state provides guarantees of timely completion of construction, demand
through the cost-sharing arrangement contracts grows 1.4 times from 350 million m2 to 490
million m2. Under the conditions of the current Federal Law No. FZ-214, the demand at the stage
of initial site works and below is only 7%. When granting state guarantees for the completion of
construction, it increases by 3 times to 22%. The element of guaranteeing the transaction will be
provided fairly well in the implementation of development in the form of project financing.
Analysis of the availability of housing on the mortgage in the context of the regions will
illustrate the possibility of the most effective regional stimulation of the demand for eco-friendly
housing. Figure 10 shows a cartographic representation of the availability of housing.
There is high concentration of availability in the Yamal-Nenets district, in the Murmansk
region, in the Far East. Regions with concentration by natural conditions are favorable for largescale use of alternative energy sources, which is an additional factor in stimulating “green
building”.
A few key parameters that can provide project financing in green construction projects: the
form of ownership of the building site, the relationship between the participants in project
financing on the allocation of risks, the structuring of sources of financial resources.
In project financing, as in other forms of project implementation, the stages of the project life
cycle are significant. The complex interaction of all participants of project financing in the
organization according to the scheme “without recourse to the borrower” is shown in Figure 11.
1. Development of a business plan and preparation of project documentation.
2. Contribution of interested investors (co-investors) to the project.
3. Contribution of the project initiator’s own funds, own capital to the amount necessary to
cover operational costs + covering% of payments on the loan (can be carried out both in cash and
in property (liquid assets held by the initiator)).
1
2

VTsIOM https://дом.рф/wp-content/uploads/2016/04/AHML_17-let_2017.12.11.pdf
According to Russian Federal State Statistics Service (July 01, 2017)
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4. Project financing (the authorized bank provides financing for the project at the conditions
agreed with the initiator earlier).
5. Payment of interest to the authorized bank at the expense of cash flows generated by the
green construction project.
6 and 7. Insurance companies carry out insurance of credit risks of the authorized bank and
technological risks of the project company in case of limiting the possibility of securitization or
in addition to using securitization.

Figure10. Rating of regions on affordability of housing purchase by families using mortgage
Source: RIA rating http://riarating.ru/regions

Figure 11. Organization of residential development in the form of project financing
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As was justified above, the formation of mass demand for housing development with the
required indicators is the bottleneck, which is a source of increased risk in such projects. When
implementing such construction projects for developers, participants of the SPV (Special Purpose
Vehicle) will be entrusted with the risks of ensuring a guaranteed demand for housing. In this
case, the principle of “taking risks” is implemented, i.e. a conscious acceptance of the risk of a
negative outcome of events and a willingness to cover losses from own funds. In reality, such
acceptance of risks is expressed in deals on redemption by developers of a certain number of
future apartments in residential buildings.
The source of additional demand for housing with comfortable non-volatile parameters will
be the segment of the younger generation, this is the so-called generation Y, for the quality of
housing is the dominant feature. The choice will firstly depend on housing, which on the one
hand is reliable, “smart”, and on the other hand, residential space may not be large, but
necessarily, isolated. The reason is not only the propensity to consume innovative and
comfortable products, but what is very important in this case is a positive attitude towards
financial and credit mechanisms. In the age groups of 18-24 years, 25-34 years, respectively, 40
and 45% of respondents answered that “they will necessarily take a mortgage/thought about
taking a mortgage”. While in the age groups of 35-44, 45-59, and more than 60 years, positive
responses were distributed: 32%, 20% and 8% of the respondents.1
The participation of insurance companies in project financing implements the principle of
“transfer of risk”. The conclusion of a contract with an insurance company involves the transfer
of costs/losses to a participant in project financing and is usually expressed in the insurer’s
obligation to pay damages.
The principle of “risk management” is implemented in project financing through the
consistency of actions of all participants through the methods of assessment and monitoring
agreed upon when concluding project contracts and agreements. Such methods were shown in
Figure 8 of this paper.
In foreign practice, the organization of construction projects in the format of project
financing is large enough. Thomson Reuters analytical review illustrates the world practice of
implementing projects in the format of project financing at the beginning of 2017, from which it
is evident that 3.1% of all project finance is realized in the Leisure & Property sector. In terms of
the three regional markets - American, Europe, Middle East and Africa, and the Asia-Pacific
region (including Australia and Japan), the following picture can be observed: the share of
ongoing projects in the Leisure & Property sector is 0.4% of all projects, 4.3% and 3.6% of
projects, respectively. A fairly large share, which indicates the popularity of this format of
business organization. In Russia, the capacity of the construction market is quite high: at the
macro level, the indicators of the construction industry are of great importance in the
development of the national economy: 7.2% of the economically active population are engaged in
the construction sector, its share in GDP is 5.6%.
The use of the most successful foreign practices of applying project financing in the
construction sector and, in particular, residential development, modification of the components of
the incentive mechanism for “green building” will enable in the medium term to increase demand
for eco-friendly housing, thereby adjusting the development of urban areas towards ecofriendliness and comfort.
Conclusion
The conducted study of the features of the mechanism of project financing in urban housing
construction, as a new vector of development of urban areas, allows us to draw the following
main conclusions.
The development of urban areas requires a principled change in the organization of
resettlement, including residential development, which is associated with the problem of
1
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environmental degradation and the formation of demand for individualization and environmental
friendliness of housing by the urban population. The cost of energy resources has a significant
impact on the demand for smart technologies used in everyday life and ensuring the ecological
compatibility of housing. In Russia, the urgency of stimulating such demand is high due to a
critical level of energy waste compared to other countries.
A market approach to stimulating “green construction”, designed to transform the
organization of urban areas, cannot lead to a positive effect due to the high cost of housing that
meets the ideas of environmental individualization. Analysis of the structure of the cost per
square meter shows that the most significant items in it are the cost of materials and the
construction of engineering networks (external). These components directly reflect the obstacles
to lowering the cost of “green construction”: the infrastructure of the so-called “smart house”
technologies presupposes the availability of quality engineering networks, and eco-friendly
materials are quite expensive.
The solution of the problem of development of urban areas is reflected in the state housing
policy, and assumes a significant increase in the effectiveness of the incentive mechanism for
“green construction”. The inadequacy of the tools, the inferiority of information, lack of
analytical and legislative support significantly impedes the possibilities of transforming urban
areas, postponing the solution of this problem for the medium and long term.
The continuing high level of risk of housing construction also acts as a constraint on the
further qualitative development of the urban environment, including the issue of defrauded coinvestors that remains unresolved.
Limited resources, including financial ones, do not allow to stimulate the demand of the
population for ecological development. Indicators of the level of housing affordability in
mortgages (the only effective tool in the mechanism for stimulating housing development)
illustrate the regional segmentation favorable for use in energy supply of housing construction
with alternative energy sources, which will be an additional incentive for the development of
“green construction”.
A phased transition to the format of the organization of housing development in the format of
project financing is aimed to solve the above problems. Project financing allows to evaluate the
project in terms of viability, efficiency, security and risks. For developers, this form can
significantly simplify the mechanism for attracting cash, for consumers and the state - reduce
risks through a maximally transparent procedure for all aspects of construction.
A wide range of professional participants, the distribution of project risks, a quality
contractual structure of projects, effectively implement the “green construction” projects in the
medium and long term. The most significant risk - ensuring demand for ecologic, individual and
comfortable housing - will be taken by the younger generation, prone to innovative energyefficient solutions in the organization of residential space of a small area.
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REFLECTION OF THE PAST IN THE MODERN
DEVELOPMENT: USOLYE CASE STUDY
Abstract: The article presents the study of a historic area of Usolye town, its transformations
and development from the main salt production centre in the Urals in the 18th-19th centuries to
the decayed historic architectural complex at present. The objectives of the research were to
understand the transformations of the area: factors influencing the development of the
locality, the transition from the past to the present, the elaboration of identification and
classification methods for the architectural complex. Multiscale study of Usolye using census
instrument adopted the following methods: general territory study; census database creation;
synthesis of the data in a form of thematic maps; study of certain layers: ruins examination
and buildings detailed study. The obtained results include the census database of 71 buildings
and structures, a remote sensing historic analysis map, the examination of ruins, several
detailed studies of typologies and thematic maps of Usolye. The integrated methodology of
research, precise digital measurements and perceptive investigation were used to access the
state of the complex nowadays. The data obtained is a base for the further conceptions of
development and preservation of the historic sites of Usolye and Upper Kama Region.
Keywords: Usolye, historic architectural complex, census, documentation, remote sensing
analysis, thematic maps, database.

1. Introduction to Usolye and Upper Kama architecture phenomenon
At the present moment it is possible to notice a fast degradation and abandonment of the
rural environment throughout Russia, which is the last stronghold of the provincial architectural
tradition (Ponomarenko, 2009). Its losses are deeply felt in the Urals, known as a natural territory,
which preserves numerous examples of vernacular stone architecture. The wealth of mineral
resources and the nature of the Urals has identified unique features of economic and cultural
development of the region, therefore the uniqueness of architectural traditions.
Upper Kama architecture, influenced by specific local conditions (natural, historical,
economic, ethnic, etc.), emerged as a unique phenomenon at the crossroads of different cultures.
In addition to the developing industry, mainly mining and construction, the influence of
metropolitan trends brought by western merchants, it was also determined by the artistic
traditions of the Russian North and Central Russia.
Tangible and intangible heritage of the cross-cultural origin of the region is still widely
present along the Upper Kama. Usolye is one of the three main elements (together with Cherdyn’
and Solikamsk) in the urban structure of historic Upper Kama localities. These three towns
represent the best examples of cross-cultural integration, each being authentic and forming a
cultural code of Prikamye identity.
It is essential to document valuable historic sites as documentation not only serves as a
valuable source of reliable data for further research and rehabilitation activities for the locality,
but also provides an actualised image of the site at a certain moment of the time and disregarding
further circumstances let it remain in our memory as a testimony of previous generations culture
and development.

© Bushmkova Yu.V., Mezenina K.O., 2019
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The historical and cultural value of Usolye is determined by the combination of vernacular
culture added on by Russian traditions and West European peculiarities, defining the origin of
historical layout of many old villages and towns and preserving natural landscapes and numerous
monuments of authentic architecture, historical and archaeological sites.
Being an authentic and idiosyncratic territory, Usolye has rich culture and history and retains
a great amount of unacknowledged architectural heritage witnessing gradual dilapidation.
The history of Usolye is a continuation of the history of the Stroganovs House, one of the
stages of its extensive and vigorous trade and commercial activities closely associated with the
development of salt industry in Russia (Kostochkin, 1988).
Usolye (from Russian [sol’], Eng. Salt) is a town and the administrative centre of the
Usolsky District in the Perm Krai, Russia, located in the so-called Upper Kama District on the
right bank of the Kama River, opposite of the city of Berezniki and 180 kilometres north of Perm,
the regional capital (Fig.1). The population of Usolye is 6,236 people (Census, 2017).

Figure 1. Geographical location of Usolye

1.1 History overview
Intense urban and architectural development of the territory started in the 16th- 17th centuries
when feudal relations were finally formed in the Kama region. Merchants Stroganovs, firstly just
“famous people” and then counts and barons became the most influential feudal lords. The
Stroganovs brought about a continuation of the history of the Stroganovs House to Prikamye, and
one of the stages of its extensive and vigorous trade and commercial activities closely associated
with the development of salt industry in Russia. They developed the territory culturally and gave
an impulse to proper urban development.
Usolye was established in 1606 by Stroganov family in an area rich in salt springs as the
centre of their rapidly expanding salt production empire on the Kama River. The Stroganovs had
already become Russia’s leading producers of salt through their operations centred at the northern
town of Solvychegodsk and owned all the salt mines in the Urals. Their salt production activity

Urban Form and Social Context: from Traditions to Newest Demands. 2018

951

URBAN MORPHOLOGY, REGENERATION AND NEWEST URBAN DESIGN

not only made them important political and business figures of the time, but also contributed to
the emergence of unique cultural and architectural traditions and flourishing settlements from the
architectural point of view. The settlement of Usolye was intended to consolidate their ability to
tap the resources of recently opened territories in the Urals (Brumfield, 2012). Until the end of
the 18th century, it remained the Stroganov family’s main locality on the Kama River. It grew into
a major salt mining centre by the beginning of the 19th century (Kostochkin, 1988). In 1895, there
were forty salt wells, which was the biggest salt production locality at the time.
The last half of the 19th century became the most prosperous period for Usolye. The town
was famous for trade, and well-equipped saltpans particularly. In the words of a contemporary
Usolye consisted of “magnificent temples ... a large population, large stone buildings and
constantly reappearing buildings” (Kostochkin, 1988).
During the Soviet period, after the Revolution of 1917, which was characterised by the destruction
of the nobility, the town quickly began to decay. Salt has lost its value. Berezniki chemical giant
started to rapidly grow on the opposite to Usolye riverbank due to the new industrial goals of the
country. The filling of Kama Reservoir in 1954-56 left the Old Town of Usolye nearly abandoned and
by the end of the century it turned into a forgotten territory with the rich history.
2. Usolye urban structure development
The urban structure of Usolye is an outcome of multiple factors, influencing its formation
throughout the history, having its own unique identity, which was formed due to continuous
processes of the environment transformations and complex conditions of its development.
The transformation of the urban fabric of the city was not only correlated to the economic
development of the settlements with salt works, but also to the natural factors: climate and terrain
features. New Usolye was located on the lower bank of the Kama River on wetlands with marshy
soils and was cut with Kama oxbows, which determined the structure of the settlement. The town
was elongated from north to south, along Kama waterline. The territory was flooded during
spring and summer water level rise and resolved into separate islands (Fig.2). Therefore, location
for major religious, industrial, administrative and residential buildings was chosen not only
according to compositional expressiveness and contemporary urban planning rules and traditions,
but also on a higher level and stable soils considering the flooding risk. Salt works and piers were
placed closer to the river for easy transportation; saltpans were constructed on the riverside
territories due to production technology.

Figure 2. Flooding in Usolye, the 20th century

The essential factor that influenced the development of Usolye dually was the decree of Peter
I on the prohibition of stone building in 1714 anywhere in Russia except for St. Petersburg. Only
the Stroganov family being attendants of the Emperor was granted the permission to avoid the
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decree. Thus on one side the Stroganovs used that opportunity to erect the most interesting
architectural object of Usolye – the architectural ensemble of the Stroganovs Chambers, the
Transfiguration Cathedral and the Bell Tower and other stone buildings later, which contributed
to the formation of the architectural image of the town (Fig.3).

Figure 3. Panoramic view of Usolye waterline from Kama River, second half of the 20th century
(website: fpw.perm.ru)

On the other hand, as the majority of built structures remained wooden the decree of Peter I
resulted in many fires, which also destroyed the earlier wooden buildings, including first wooden
churches of Usolye, and to alterations that affected the town structure. After the fire of 1753 the
layout of New Usolye town changed dramatically: the streets became relatively wide following
straight lanes. There were two new suburb areas (quarters) introduced: Kapustnaya (Kapustninskaya)
and Permskaya, where the fire victims have been
resettled. The area occupied by the village increased
significantly. According to the plan of 1809 drawn after
one of the major fires Usolye took shape of the town
structure finally (Bushmakina, Yu.V. 2017). It should be
noted that since then Usolye can be conditionally
divided into the following parts: residential and
administrative, i.e. Posad, the central part where the
houses of the owners were located, and two industrial:
Verkhnezavoskaya
(between
Pikhtovaya
and
Rubezhskaya Sloboda) and Nizhnezavoskaya (between
Posad and Kamskaya Sloboda), around which philistine
structures of salt workers were located (Fig.4).

Figure 4. Plan of Usolye, 1809

2.1 Contemporary Usolye
Today on the territory of the Usolye island there
are 37 monuments. Most of the objects are decayed or
ruined. Most of the monuments and ensembles are
located in the former Posad Area in the centre. There
is only one object (Rubezhskaya church) located in
Rubezhskaya Area on the north. Industrial buildings
of the Verkhnezavodskaya, which also were located
in the Rubezhskaya Area, are completely lost. There
are partially preserved ancillary buildings remaining
in the territory of the Nizhnezavodskaya part:
‘pripasnye’ (supply) barns and blacksmith shop
(Kiselev and Yakina, 2011) (Fig.5).
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Figure 5. Map of contemporary Usolye (with buildings)

Because of the lack of financing throughout several decades the condition of the majority of
buildings have become very poor. At present the destiny of the Architectural complex is obscure.
Whereas certain monuments are taken care of, others are left behind without any certain future
and the possibility of improvements.
Due to the fact that at the end of the 20th century business activity re-emerged on the island,
restoration works began. The Golitsyn estate was the first architectural complex to undergo
restoration and on July 1, 1988 Prince Golitsyn Manor museum was founded. In connection with
the organisation of the convent on the territory of Usolye in 1999 restoration of religious
buildings began. In 2002 the Stroganovs Chambers historic architectural museum was initiated in
Stroganovs Chambers, which was renovated in 2010 and restored to the original look. The House
of Bragin museum was founded in 2012.
The emergence of religious, cultural and educational institutions on Usolye territory
contributed to its rapid promotion. Festivals, rich history and the Stroganov family involvement
in Usolye former prosperity attracts tourists from around the world. In the process of increasing
the exploitation of the complex, the challenge of its further existence as one of the most
significant attractions of the Perm Krai becomes relevant.
The island part territory of Usolye fully falls under the restrictions of archaeological heritage
and since the 1950s several archaeological investigations (excavations in 1958, 1988, 1998 and
the beginning of the 21st century) were performed on the territory of the settlement. There were
multiple research works conducted for the conservation, restoration and reconstruction of
monuments by Russian restoration ateliers in Moscow, Perm and Ekaterinburg, which mostly
remained on paper. In the 20th century Perm Scientific Restoration Atelier was carrying out
inventories, documentations, the majority of surveys, conservation and restoration projects for the
Upper Kama region. The survey of Usolye conducted by Perm Scientific Restoration Atelier in
1986 provides the reliable data about the majority of the existing monuments of the complex.
The recent study of Upper Kama architecture was made by W. Brumfield in a form of
photographic survey “Solikamsk: Architectural Heritage in Photographs” (2007), “Cherdyn:
Architectural Heritage in Photographs” (2007), “Usol'e: Architectural Heritage in Photographs”
(2012).

Urban Form and Social Context: from Traditions to Newest Demands. 2018

954

URBAN MORPHOLOGY, REGENERATION AND NEWEST URBAN DESIGN

At present the Perm Regional Centre for Monuments Protection is in charge of Upper Kama
heritage preservation. There is the ‘Usolye protection zones’ project (2016) in progress made for
the preservation of the architectural complex.
3. Census: multi-layered study of Usolye
Architecture and Urban Planning department of Perm National Research Polytechnic
University in collaboration with the University of Pavia has started research and survey activities
in Usolye in 2015i. The study is aimed at the implementation of contemporary approaches to the
surveying and preservation of architectural heritage creating a set of graphic and documentary
materials and recommendations to help preserving the unique historic-architectural complex and
comprised traditional documentation activities combined with remote-sensing survey technics:
laser scanning and photogrammetry (Bertocci 2004, Parrinello 2014), (Parrinello, Maksimova,
Sosnovskih, Shamarina and Mezenina 2015), (Letellier 2012). The materials obtained include the
study of the landscape, inventory of historic architectural buildings, detailed 3D modelling of the
Stroganovs ensemble and other monuments, 3D representation and 2D drawings of the Ensemble
performed with the use of laser scanning technology. Accurate surveying operations constitute
the fundamental basis for critical analysis of the formation and development of an architectural
element, complex, cultural landscape or locality, as well as for the planning of interventions for
the future actions: conservation, restoration and exploitation of an urbanised area.
One of the key points of the study is the statement that not only single monuments define the
historic and cultural value of the locality but the complexity of authentic architecture and other
elements that create certain urban environment. The solution to understand the whole was to
create a comprehensive research system where each element of the complexity could be
identified and studied individually and after several analytical operations perceived as a
synthetised component.
The research is intended at the creation of a digital database that describes architecture,
structure and landscape features of the unique architectural complex. Thus, the present paper
focuses on a census method of documentation as a way to study existing entity of elements,
understand how it is used and what is preserved, identify constructions, typologies, details and
find the links to the historic image of the place.
The objective of census elaboration of the Usolye historic-architectural complex and its
natural surroundings is to determine such aspects as typology, appearance, physical
characteristics and condition, analysis of damages as well as the cultural value that, integrated
and interpreted, can help to identify critical management factors. Census study implied not only
creating a database including every architectural element but implicated a multi-layered survey,
which consisted of several stages and three different scales of investigation.
3.1 Study of the area
The first stage of the study was the examination of the island territory structure in general. It
included perceptive analysis in the field and remote sensing analysis of the plans (Fig.6).
Remote sensing historical analysis showed interesting results. The analysis was made using
actual cartographic data (Google maps 2016) with comparison to older plans (1809, 1842) and
historic photographs of Usolye. Plans were adjusted to one scale, put on top of each other and
compared metre by metre. Contemporary images suggest traces of the structures completely
ruined at the moment only with foundation or its parts preserved. The analysis showed that there
were lines and other geometric shapes suggesting presence of architectural structures and
transport infrastructure in the past. They can be classified into three types: preliminary detected
buildings, artificial water boundary and artificial geometry. There are especially many of them
found in the former location of Verkhnezavodskaya (northern part of Usolye) and
Nizhnezavodskaya (southern part of Usolye).
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Figure 6. Remote sensing analysis of Usolye island territory, 2016

3.2 Study of the buildings
The next step of the research was the creation of a digital database of each building located
on the territory. The present version of the database consists of 71 buildings including 37
monuments and 34 other buildings and structures.
The census schedule of the historic-architectural complex in Usolye is a collection of
systemised data about each of the examined monuments of the complex and their surroundings
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presented as a single document with a separate page for a monument. The database as a resulting
format of this study is created with the help of the FileMaker software, designed to manage
extensive amounts of data and present it in an appropriate way (Parrinello, Maksimova and
Mezenina 2015).
The acquisition of data for the census purposes was performed after the creation of
parameters system and involved field observations and documentary research. Field observations
including several photographic campaigns of the monuments throughout the year and making
notes and sketches of the monuments’ current condition, as well as Usolye archival records
granted by the Inspection for Control over the Protection of Cultural Heritage of the Perm Krai,
Stroganovs Chambers Museum and Perm Scientific Restoration Atelier constituted the basis of
the documentary materials.
Preliminary site observation and monuments inspection showed the necessity to develop a
system of parameters focusing on the appearance, materials and physical condition of the historic
complex buildings, which can provide an adequate assessment to its preservation statusiii. A
system of parameters for the database was created as a part of the census activity with a reference
to the “Passport of the cultural heritage object” template developed by the Ministry of Culture of
the Russian Federation in 2011 and the Guidelines on Cultural Heritage (technical tools for
heritage conservation and management), 2012 developed by the Council of Europe and the
practical solutions developed within the European project “Wooden Architecture: Traditional
Karelian Timber Architecture and Landscape” case-study investigationsii (Vernizzi 2014). The
need for the different documentation standard rather than using the legally approved Passport
template was derived from the preliminary analysis of the document. The parameters listed there
mostly concerned the legal matters of the monument, not giving the required attention to the
external appearance, architectural-constructional characteristics or guidelines for taking only
specific actions for its preservation according to relevant problems and risks.
Integrated into a single system 40 parameters were developed, divided and structured into
five thematic sections: General information (13 parameters amended by site plan and general
view picture); Historical information (3 parameters amended by historical pictures); Visual
description (6 parameters amended by present appearance pictures); Architectural-constructional
analysis (11 parameters amended by drawings/pictures of the facades, plans and sections);
Risks/problems (7 parameters). These five sections organised in a sequence compose the layout
of the census document (Fig.7).

Figure 7. Census document layout
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The layout design and the database were completed using the FileMaker software. Regarding
the process of the census creation the first step involved gathering the various data, the second
step included creation of the layout using the software and the third step consisted of filling in the
layout with the data collected for each building. The determination of the monuments’ physical
condition was made according to the Physical condition evaluation scale developed for the case
study of Usolye Historic-Architectural Complex (Bini and Bertocci 2012). Within this scale each
architectural-constructional feature (foundation, walls, floor slabs, roof or decorative system)
damage level was assessed and defined as ‘excellent’, ‘good’, ‘fair’, ‘poor’ or ‘very poor’
accordingly. The most serious damage found on any element of the building structure defines its
overall physical condition.
3.3 Detailed study
The third stage of research activity in the framework of the census study was the detailed
study. It implied research in a smaller scale focusing on typologies, architectural details, building
materials, state of preservation of certain elements, etc. There were two types of analysis
initiated: analysis of the certain layer, ruins study specifically and study of the certain buildings
typologies: detailed study of the supply buildings complex (including Material Magazein), two
residential buildings (Ivanov’s Pharmacy (Fig. 8) and Former Saltworks Office Building) and one
commercial building (Zhakov’s store).

Figure 8. Detailed study of Ivanov’s Pharmacy

Inventory of the ruins was focused on the central part of Posad Area. There were several
remains of architectural objects found: three residential buildings, one coin shop and two chapels.
They were identified using historical materials (plans, maps and documentaries), studied by the
means of drawing and presented in comparison to their original photographs and a survey of 1986
(inventory performed by Perm Restoration Atelier) materials: photographs and plans, followed by
a short historic review.
Inventory of the building typologies was made for four buildings. Typologies were chosen
according to their cultural and historic value and ability to represent the locality.
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A unique complex of supply barns with Material Magazein located in Nizovaya Area was
chosen as a representation of industrial architecture of the 19th - 20th centuries.
Currently the complex is under the risk of destruction because of flooding. The investigation
was focusing on architectural-constructional scheme of the building and implied large-scale
technical drawings of facades and plans. Colour scheme of the buildings was documented using
watercolour. The construction of foundation, walls and a roof of each building were studied by
the means of the drawing, photographs and photogrammetry resulting in 3D models of the details.
Typologies of construction, architectural details and decorations were listed and presented as
sketches.
3.4 Thematic maps
Thematic maps elaboration is a process of combination of information from the census
database and spatial information in a form of a plan. It is a tool that synthetises various types of
data. All the collected data regarding the architectural elements found in the territory classified
and put on a map and presented in a spatial context provides us with a different type of
knowledge. The processed information recorded in the FileMaker database software combined
with a digital territory plan allows creating the thematic maps of the town, contributing to
analysing various aspects of the complex in spatial context as well as identifying the correlations
between the elements.
Thematic map is a powerful instrument of understanding possible correlation between the
elements, getting the general image of the territory and its landscape characteristics as well as
developing a strategy for the measures to be taken. Each parameter analysed in the census
database reflects the possible idea for a thematic map. The result of thematic maps survey activity
is presented as a collection of analytical maps (e.g. functional map, cultural value map, roof
construction map, state of preservation map) (Fig.9).
This survey activity is considered as one of the architectural survey methods allowing
understanding connections and various features of the territory as a whole (Parrinello,
Maksimova and Mezenina 2015).
Conclusions
The integrated methodology of research, combining traditional and modern methods (Bold,
2009), perceptive investigations and precise digital measurements, can be used to assess the state
and condition of historic complexes and sites at a particular time, re-establish its cultural value
and contribute to the development of the concept of preserving the authentic appearance of the
architectural environment and planning processes of its transformation and valorisation.
Census digital database defines the landscaping and environmental aspects, as well as the
diagnostic picture of each element within existing context and on the basis of its intrinsic
characteristics, discovers possible untraditional elements, and as a result, finds the way to reestablish the correct structure of the place. This systemized collection of extensive data allows
researchers to identify the surveyed elements and define the intervention priorities, underlining
preferable ways for managing the site.
The database defines the landscaping and environmental aspects, as well as the diagnostic
picture of each element within existing context and on the basis of its intrinsic characteristics,
discovers possible untraditional elements, and as a result, finds the way to re-establish the correct
structure of the place and to define the conditions for management and future development of the
locality.
The documentation and investigation of Usolye using various methods in the framework of
census research activity will help to create a cultural path that tries to reconnect information from
different references and data acquisition methods to rebuild the image of Prikamye architecture
and define the vision for Usolye and Upper Kama Region.
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Figure 9. Thematic maps (from left to right: original function map, present function map,
state of preservation map)

Notes
i
Usolye Documentation project implemented by the Department of Architecture and Urban Planning of Perm
National Research University together with the University of Pavia and Historic Architectural Museum “Stroganovs
Chambers”, 2015-nowadays.
ii
European project ‘Wooden architecture: traditional Karelian timber architecture and landscape’ (2014)
(http://cordis.europa.eu/project/rcn/102099_en.html) accessed 1th June 2016.
iii
The Joint Project “EU/CoE Support to the Promotion of Cultural Diversity in Kosovo” (2012) Guidelines on
cultural heritage, Technical tools for heritage conservation and management, accessed 23rd September 2017.
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THE RELATIONSHIPS BETWEEN URBAN
MORPHOLOGY AND ACCESSIBILITY TO WATERFRONT
AREA: CASE STUDY OF NINGBO THREE-RIVER
JUNCTION AREA
Abstract: The purpose of the study is to shed light on the dynamics of the link between urban
morphology and accessibility through analysis of its spatial manifestations reflected in the
waterfront land-cover changes over an 80-year period. This paper focuses on two interrelated areas to answer the following questions:
1. Temporal-spatialevolution:
This paper explores how factors such as river structure, street structure, land use and
property, block shape were changing in Ningbo three-river junction area.
2. Syntactic analysis of the streetnetwork:
Through the structural modeling of the street network, the integration degree, selection degree
and connection degree are calculated, and the accessibility diagram is obtained at each stage.
The results of the morphological analysis of temporal-spatial evolution can be used for the
prediction of their futuredevelopment.
Keywords: urban morphology, land use, accessibility, waterfront area, space syntax.

Research background
There are many ancient cities in the south of China. These cities are rich and diverse in form,
most of them are water centered, and the urban space formed by streets and lanes. From the
perspective of urban development history and urbanization process, most of the waterfront areas
of these cities have experienced three stages of development:
Pre-industrial period—mixture of the waterfront and urban dailylife
The city was first located at the intersection of rivers, and the waterfront area of this period
was characterized by natural development. Agricultural irrigation, water supply, drainage and
transportation are the most basic functions of the river in the pre-industrial period. With the
formation of ports and markets, the waterfront area had become the most dynamic commercial
center. In another words, the structure of the river was not only the skeleton which supported the
spatial development of the ancient city during the Pre-industrial period, but also an important link
of contact with the outside world. The streets of the ancient city were the artificial environment
system which was dependent on the continuous growth and perfection of the natural river
channel, they connected the living space and activities separated by the river channel. The river
and the streets were interdependent and mutually reinforcing, they became a diachronic of the
local way of life in space accumulation, and it gradually solidified space form also affected and
standardized the local resident’s daily behavior and habits, which presented continuous
debugging and interaction between the urban space and social self- organization characteristics.
(XiuchangXin,2015)
Industrial period—The waterfront areas existed as industrial spaces firstly, and life function
was excluded.
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After the industrial revolution, the waterfront area was occupied by landmark industrial
buildings such as factories, docks and warehouses. Industrial water supply, drainage and
transportation became the primary function of the river during this period, and the waterfront area
was controlled by industrial space and suffered from serious pollution. The waterfront area
became the urban fringe space. As a result, the evolutionary process was challenged.
Post-industrial period—The waterfront area was re-developed into a core area of urban
publicactivities.
After the 2000s, with the rapid transformation of the transportation mode (shipping was
gradually replaced by the land traffic such as roads and railways) and demand of urban
expansion, the shipping function has been gradually weakened and transformed to urban public
leisure space. Based on the latest demands, people’s behavior characteristics are focused. As an
important public urban living space, the vitality of the waterfront area is highly focused.
However, in this process, the waterfront has been lacking vitality. Weak connections between the
two sides of the rivers have also led to huge vitality differences.
In order to explain what methods were used in response to the transformation, questions
below should be asked: Has the urban form of three-river junction area changedin the historical
process of functional transformation? What has changed? And finally, how does the urban form
affect the accessibility of the waterfrontarea?
As we know, the vitality of the city is inseparable from the behavior of the crowd (Jacobs,
1961). There has been a mathematical prediction of the powerful effect of spatial distribution on
the flow of people (Hiller &Lida, 2005). Therefore, to find out the relationship between urban
morphology and accessibility to waterfront area is an effective way to answer the questions
above.

Pre-industrial period

Industrial period

Post-industrial period

Figure 1. Urban morphology of Ningbo three-river junction area in different periods

Ningbo three-river junction area—Fromthe edge to the center.
As the birthplace of Hemudu culture, Ningbo was first built at the intersection of the Yong
river, the Yu Yao river and the Feng Hua river in 821. Ningbo is China's second batch of national
historical and cultural cities which has more than 1,100 years of long-term stable urban
development history, because there were not too many wars and natural disasters, the basic urban
structure, landscape and traditional environment has not been broken. Ningbo is a typical plain
water network geography environment, which has three sides facing the mountain and one side
facing the East China Sea. As the terminal of the grand canal, Ningbo has become an important
hub for the handover and transshipment of the ancient South China Sea which also played an
important role in shipping and inland water transportation. The three-river junction area was the
origin of Ningbo, which was not regarded as the center of the whole city until the 20thcentury,
and has gradually become the most concentrated waterfront area in the city.
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The transformation of the water network to the road network.
In the tang dynasty, Ningbo was called “Luo Cheng”. It was formed by two great rivers (the
Yao river and the Feng Hua river) and two creeks (the Xi Tang creek and the Nan Tang river).
The city walls were built along the surrounding river system. The ancient city lies on the western
side of the three-river junction. The river channel was densely covered with the well pattern, and
some parts were adjusted with the trend of the water system. The ship was the main vehicle at
that time, and streets and water systems were interwoven. The street structure was a typical
spatial pattern of a water town. After the opening of Ningbo in 1840, the rapid development of
foreign trade promoted the construction of the city, and the urban street pattern became more and
more clear. By filling some of the creek and widening the streets (the east-west street such as
Zhong Shan road, Yao Hang street, Sha Ni street and the north-south street such as Xiao Wen
street, JieFang road, Zhen Ming road, Kai Ming street), the north-south trunk road network was
developed. With the gradual transformation of the water network into the road network, the
transportation mode also gradually turned from water transportation to the groundtransportation.
Urban areas extend across the river.
In 1910, the first railway station in Ningbo was built in the north of the junction (the suburbs
of the ancient city). The construction of the railway station strengthened the connection between
the ancient city and the region across the riverand the urban area began to spread. The city wall of
“Luo Cheng”was demolished during the first half of the 20th century, and the new road was built
in the demolitionsite.
The key area of the dock is shifted north.
Construction of the railway station promoted the development of transportation and foreign
trade, a large number of trading companies, postal companies, banks and other businesses
startedto develop on the western side of the Yong river bank (along the Wai Ma road). The
original cargo berth also moved north to 500m, and in 1936 the number of docks was 14 (an
average of one dock per 100m to 200m). Various trade activities have also contributed to the
development of this region, a large number of foreigners lived here and built a lot of smaller
blocks of 100m*100m or 50m*100m.
Methodology
This paper compares the differences of streets structure and land uses between the prochanging and post-changing period through the study of spatial diachronism. The influencing
mechanism is explored. “Space syntax” provides a systematic description, model construction
and objective analysis method for the study of spatial morphology of the three-river junction area.
Space syntax is based on the theory of environmental perception and space experience of moving
people (especially walking activity), focuses on urban space visual permeability to summarize the
influence of people’s activity, which helps to analyze how residents understand and feel the
complex network structure of urban streets. The extraction of the morphological variables of the
area mainly adopts the analysis method of the “segment model”, which is to construct the
segment graph of the area by comprehensive analysis of the topological, metric and geometric
structure of the street network. The relationships between segments are measured by a series of
configuration variable indicators. Thecommonlyused indicators include Integration, Choice,
Connectivity, Control and Depth. The Integration is used to investigate accessibility of the
segment to all the other relative segments in the system. The region composed of the axis with the
highest degree of Integration (5% of the total axis) is called Integration core, which is often used
in space syntax to indicate the high public accessibility of the region. The Choice represents the
probability that the segment is passed between any two segments of the system. In addition, other
environment information onthe three- river junction area such as land use, retail along the street,
street furniture and environmental quality was mainly acquired through field investigation,
historical maps and local history literature.
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Measurement and analysis
This paper selects the map of the two periods in 1936 and 2017 of China and analyzes the
morphological characteristics and evolution process of land use of Ningbo three-river junction
area in the past 70 years. The road map of the republic of China in 1936 is the most complete
historical map. At the same time, the ancient city of Ningbo was relatively intact, and the
residential population and urban construction reached the mature stage. After that, because of the
war and political reasons, the city experienced a long period of slow construction until the 1980s.
Integration of the walking network
By comparing the map of two periods, it can be found that in the process of street
reconstruction, many alleys and end roads have been cancelled, and most of the fast roads are
connected to form a network. For example, the Yao Hang Street was connected with Liu Ting
Street, and the width of it was doubled, so as to adapt to the traffic changes in the automobile age.
Although this kind of practice promoted the accessibility level of vehicles coming from the west,
cancellation of the alley has greatly reduced route choices of the pedestrians. Tthey have to use
the urban expressway, on the other hand, widening of the road also increases the time and
difficulty of crossing the street, which is also related to the reduction of accessibility in the
waterfront. In 1936, the average block size was 100*150, and in 2017, with the cancellation of
the branch road, many small blocks were merged into bigger ones, and the size increased to
200*200, or even 200*300.

1936

2017

Figure 2. Comparison map of Ningbo three-river junction area street lane in different periods

300m and 1000m were selected as the main research radius to study the difference of
accessibility between pedestrians and vehicles respectively. According to the results of Dethmap,
when the radius is 300m, the number of line segments with higher integration degree (the top
5%)in the road network structure in 1936 is significantly higher than that in 2017, which reflects
the convenience of walking in 1936 as the main mode of transportation. When the radius is
1,000m, the calculated data shows similar results. This data shows that, although the method of
connecting the main road and reducing the alley seems like promoting the efficiency of the motor
traffic, in fact, it did not really increase their accessibility in the city, for both pedestrians and
drivers. On the contrary, there is a smaller amount of paths they can choose from than before.
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1936

2017

Figure 3. Integration core (R=300) in different periods

By comparing the position of the integration core (the whole city) in the two periods: the
integration of the whole city core appeared to move northeast, from the ancient city center to
three-river junction area. This is because seven new bridges across the river have been built,
connecting the main roads in three regions. However, the integration core of the ancient city itself
shows the trend of moving southwestward, which reflects the development trend of multi-centers
in the big cities.
Table 1. The top five streets with the highest integration
1936(R=300m)
1
Bai Zhang road
674
2
Jiang Xia street
667
3
Yao Hang street
666
4
Zhong Shan road
662
5
Kai Ming street
630
Since t he value of integration is relative,there is nopo

2017(R=300m)
Zhong Shan road
Jiang Xia street
Jie Fang Nan road
Liu Ting street
Da Sha Ni street
ssibility of horizontal comparison.

592
520
510
494
485

When the radius is 300m, the difference among the high integration number street is quite
small (within 50) in 1936, while it is much greater (more than 100) in 2017. It shows that the
degree of uniformity of the integrative core area has reduced. In addition, the highly integrated
streets of 1936 were connected, and in 2017, most of these streets did not intersect directly.
In 1936, both transverse and longitudinal roads along the river show high integration degree,
reflectinghigh accessibility of the riverside road network. However, in 2017, only one main road
(widened five-lane) that is parallel to the river has a higher degree of integration, and there are
rare roads perpendicular to the river which have generally lower integration. If a pedestrian wants
to reach the waterfront, there is no doubt that he needs to cross the wide road. Therefore,
according to the calculated results of space syntax, the existing street structure is more suitable
for the residentsof surrounding areas, for vehicle users or pedestrians who live a little far from the
waterfront area, and it is not a convenient urban public space.
Land use
No matter in 1936 or in 2017, the most accessible area in the waterfront is located at the
south side of the three-river junction. Is it a coincidence or is there a necessary connection?
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In 1936, the land use of the ancient city was mainly residential. Due to the prosperity of the
freight trade along the river, the public facilities were more abundant and the commerce was
concentrated at the riverside. Later, in order to be able to increase the publicity of waterfront
space, many large public facilities have been built in the riverside. Although a more beautiful
urban landscape was formed, the diversity of behavior has been reduced.
In 1936, only Zhong Shan road ran through the ancient city, and becausethe three-river
junction was the main area of trade transportation, this road was the only one that could connect
three regions across the river. There was no possibility to avoid the road if someone wants to go
from the north to the south. This area also has a high density of road network, which satisfies this
special traffic crossing.
In 2017, though the road was not as important as it once was in 1936, it is located in the most
commercially concentrated region with shifting of the city center. Compared with the
surrounding lands have already been merged, it still keeps the original state of road density.
Although this road is considered to be the main road for motor vehicles, but it still shows a higher
walkable accessibility.

1936

2017

Figure 4. Comparison map of Ningbo three-river junction area land use in different periods

Although the small blocks merge with many large green parks right now, in terms of
contemporary lifestyle, a green park is more attractive for the elderly, because they like to go for
a walk and breathe fresh air, their behavior is relatively simple including sports, playing chess or
having a rest.
Although a large number of urban public facilities, such as concert halls and theaters were
built along the river, these facilities tend to have relatively concentrated opening hours, such as
when there is a performance. Therefore, these massive buildings are not closely related to the
daily life of the surrounding residents. Moreover, these buildings often obstruct the visibility of
the waterfront environment, the famous three-river junction cannot be even seen from the road.
Some big expensive residential or commercial buildings such as hotels, often cut off roads
along the river and turn the space to private space. This approach reduces the continuous degrees
of the road along the river, especially the walkway.
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Conclusion
Based on the development background of Ningbo three-river junction, through the way of
qualitative analysis, this research studied the reason for the current lower accessibility of the
three-river junction waterfront area. The road network structure model was established by space
syntax, the conjecture wasexplained and proved.
In order to adapt to the motor vehicle traffic patterns, the road structure was reconstructed
and changed, but these measures which were supposed to improve the waterfront accessibilitydid
not play a positive role. Variations in the accessibility of the waterfront area exist not only
between the different land use categories but within the particular land uses themselves. Analysis
of accessibility in the context of the research has revealed that the impact of proximity to the
commercial land use on the distribution of walking activities is continuously weakening, while
the integration of streets is becoming more and more important. The results of the morphological
analysis of temporal-spatial evolution can be used for the prediction of their futuredevelopment.
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ECOLOGICAL CORRIDORS’ MORPHOLOGY
INSIDE THE URBAN STRUCTURE IN FORMING
THE ENVIRONMENTAL FRAME OF THE CITY
Abstract: Ecological corridors are one of important parts of the city’s ecological framework.
Usually, the ecological corridor is a valley of small rivers or ravine that cross the city and
occupy substantial areas. Small rivers and ravines are inappropriate territories for
development; consequently growing city ignores these territories. As a result, ecological
corridors become neglected and abandoned. Historical analysis of the city plans of Perm
discovered that the interaction of the valleys of small rivers with the surrounding urban areas
has historically changed. There are several periods of these changes: development of the city
on both banks of a small river, extensive use for gardening, degradation. The urban status of
small rivers’ valleys is also changing. At the beginning it was the territory in the city’s
periphery (1797), nowadays it is the ecological resource inside the city with the preserved
ecosystem which is exposed to strong anthropogenic impact (2017). The understanding of
identity and diversity of the territories adjoined to these ecological corridors and different
options for their use could be the possibility for transformation and changing of the situation.
This paper describes the typology of the territories forming the ecological corridors, the
typology of the surrounding and adjacent buildings, and types of their interaction. All of these
are defined through the natural survey and the analysis of urban codes and plans. The
recommendations for each morphotype of the river valley and ravines which are located in
different options in the urban structure depend on the different scales of design, urban
situation, and greenery area typology. The results of the morphological analysis of elementary
residential planning units of the modern city can be used for the prediction of their future
development.
Keywords: ecological corridor, landscape morphotype, river valley, ecological framework,
areas interaction, urban structure.

In the history of urban planning there are three periods of forming ideas of natural
environment integration into the city structure. The first period is characterized by regular
geometrical forms of green spaces (Gorokhov, 1991). This period began with the development of
cities. The city was considered on its own without taking into account the external environment
(Vyatkina, 2012).
The period of formation of industrial centers in cities was the next period of shaping the idea
of integrating natural environment into urban structure. This was a starting point for the city
green systems development. Such systems linked green spaces inside the city with greenery
around the city, together with creation of buffer zones, green belts, and green wedges to protect
the city from industry influence (Lemes de Oliveira, 2104).
The last third period is the integrated approach to the design of a green spaces’ network.
In some papers, the idea of creating holistic natural landscape-improvement systems was
expressed (Glazychev, 1984; Gorodkov, 2000; Khromov, 1987; Pivkin, 1997; etc.). There are
several definitions of the city green system. It varies in different countries: ecological network,
national trust, nature environment development network, etc. For Russia the definitions “natural
frame” or “ecological frame” are common.
© Semina A.E., Maximova S.V., 2019

Urban Form and Social Context: from Traditions to Newest Demands. 2018

969

URBAN MORPHOLOGY, REGENERATION AND NEWEST URBAN DESIGN

The natural frame is a complex system of interconnected natural components. Such system
gives analytical and systematized information about the quality and significance of natural and
nature-like territorial complexes.
The ecological frame is a certain set and spatial combination of natural and cultural
landscapes that ensure the ecological stability of the territory of the appropriate level.
Despite the difference in definitions, we can distinguish that the natural-ecological frame is a
spatial structure, applying its functions according to the functions and significance of the
elements. These elements can be of two types: area (large-scale and point) and linear (Gridnev,
2011).
Area elements are the points of ecological activity. They play the role of biodiversity safety
and create conditions for recreation in the city structure. Linear elements are buffer zones or links
between areas. As usual, linear natural elements are valleys of small rivers or beam-ravine system
(Lagunov, 2014).
Moreover, there are several types of ecological frame territories depending on their location
in the ecological frame structure such as key areas (having environmental value, specially
protected natural territories), transit areas (ecological links between key areas, usually ecological
corridors) and buffer areas (protective, usually having the status of security zones).
Currently, specially protected natural areas are legalized in Perm. The system of specially
protected territories is the key to the formation of the natural frame.
The valley of the Kama River forms the landscape of the city of Perm. The main element of
the left-bank part is a protruding ridge, from which streams flow, forming the hydrographic
network of the city, i.e. a system of small rivers and streams (KCAP, 2010). As a rule, ravines are
the valleys of small rivers and streams.
We can define three stages in the formation of relations between the city of Perm and the
valleys of small rivers (Fig. 1): The city in the floodplain of the river. Perm was founded in the
flood plain of the Yegoshikha River because of the construction of the Yegoshikhinsky Copper
Smelting Plant. The rivers of Danilikha and Yegoshikha were perceived as resources on the
periphery, they were like natural environment territories (inconveniences) which are limiting the
growth of the city. At the second stage, after the city “stepped over” uncomfortable ravines,
valleys of small rivers became for the city the natural environment territories within the urbanized
ones. The valleys were given new functions. It was a stage of transformation of the valleys for
garden plots and dachas, as well as recreation. Residents of the city realized the potential of these
territories and, paying tribute to history, used slopes for building cottages with gardens for
growing vegetables and fruits there.

Figure 1. Structure of Perm in different periods. Gray – built area;
blue – river; green – city forest

The next stage (which is still in process nowadays) is characterized by degradation of the
territories of river valleys. The garden plots are abandoned, some fruit trees are partially
preserved, but spontaneous overgrowth occurs more and more.
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The ravine valleys have once again become unsuitable territories for the city (Baitelova,
2017). Because of the city growth and the development of the transport network, the city needs to
overcome valleys. To travel from one area of the city to another, one needs to get across several
ravines at once, through which road bridges are provided. There is no infrastructure for
pedestrians, there are no officially constructed pedestrian bridges (not counting those made by
volunteers). In addition, given the steep nature of the small river valleys slopes, people prefer not
to descend into the valley, but cross the valley by car bridges, spending more time. As a
consequence, the lack of daily use has resulted in neglecting the valleys of small rivers in the
central part of the city.
The absence of legal consolidation of the boundaries of small rivers led to construction on
the slopes, which negatively affects the ecological state and exposes the existence of a small
river.

Figure 2. Relief type of the Yegoshikha river valley.
Height difference up to 30 meters, more in the left bank

Small rivers of Perm were not designated in official documents of the executive authorities
until 2018. In the water register and the state cadastre of real estate, only large water objects were
defined. However, urban activists have made it possible to include the territories of the river
valleys in the rules of land use and development. The boundaries of regulation are now
designated by the water protection zone of the river valley.
This is a great victory for the activists of the city of Perm. However, this approach does not
take into account the nature of the relationship between the ravine and the surrounding territory.
Speaking about the morphology of valleys and ravines, it is necessary to note the peculiarity
of coastal territories as linear objects, which consist of alternating different types of ownership,
and accordingly different types of use of plots. This intersection was noted by Litvinov for the
coastal territories of large rivers, but this functional imbalance (Litvinov, 2009) is also evident in
the valleys of small rivers (Fig. 3).

Figure 3. Functional imbalance (cadastre map base).
Part of the Yegoshikha river.
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The ravine system is characterized by the presence of an edge, which is a border area formed
according to special principles. The edges define where the urbanized area ends and the valley
begins, which requires special regulation.
For the river valley, there are several zones that form its landscape (Fig. 4):
1. Observation points.
2. Slopes.
3. The territory near the water.

Figure 4. The Yegoshikha river. Zones of river valley

In the strategic master plan of Perm (2010), the observation points are defined as capes. The
cape is the extreme part of the plateau which goes into the valley, from which the widest view
opens. Such observation points should have the strongest connection with the adjacent territory
and serve as a popularizer of the recreational area of the ravine. This will allow to open valleys
for visitors and develop a proper infrastructure.
As mentioned above, slopes can have different functions. These are either empty territories,
or planted and overgrown with trees and bushes, or built-up. If the slope is low-grade, there is a
threat of construction of high-rise buildings. Since access to the valley is better on this type of
slope, anthropogenic pressure increases in such a place. (Kuznetsova, 2017).
The territory near the water is an ecological zone defined as the water protection area. This is
the territory of flooding.
Morphology of river valleys is in close connection with adjacent territories. It could be builtup plots and free open spaces. The functions of the built-up areas include public, educational,
residential and industrial buildings. Based on the field surveys, it can be concluded that nowadays
for all types of built-up areas, the river valley is a back yard, which must be closed and hidden.
As a rule, there are no entrances to the buildings from the side of the river valley. It happens quite
often that the viewing points and edges of the valleys are closed by garages and secondary
buildings. Such buildings in most cases are illegal or result from squatter development.
Public and residential buildings on the edge create opportunities for interaction between the
adjacent built-up area and the recreational territory of the valley. However, there are no places
where such interaction exists in Perm. Valleys are not considered by locals as a recreational
territory where one can spend time.
Conclusion
Transformation of inconvenient areas of ecological corridors could begin with the
identification of places for interaction between river valleys and adjacent territories, as well as
observation points. Such places have the greatest potential for development in the near future.
Parts of ecological corridors should be included in the network of green areas of the city.
River valleys may not have citywide significance, but also be places of recreation of district or
micro district (local) value. Depending on the buildings on the edge, gullies are included in the
green network of a block, district or city.
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In the areas where the valley of the river adjoins undeveloped territories, and in itself is in a
natural state and remains undeveloped, it needs additional regulation of activities in order to
preserve biodiversity.
In the case of a built-up edge, first of all it is necessary to clearly define the limit of the edge.
“Zone of responsibility” and natural area have to be designated and need to have limit of
construction.
Identifying places for possible transit pedestrian flows and improving them could also
positively influence the attitude of residents to these territories, and hence, after the development
of these territories they will treat them as valuable for the city.
Such changes in attitude and status will entail a process of transformation, improvement of
the ecological situation and environmental background in the city as a whole.
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STUDY OF THE CORRIDOR URBAN FORM OF 10 DE
AGOSTO AVENUE IN QUITO CITY – ECUADOR
Abstract: This article refers to the study of the urban form of an important piece of the macro
centrality of the Metropolitan District of Quito (MDQ) in Ecuador, constituted by twenty-one
neighborhoods located in east and west sides of the 10 de Agosto avenue. The study was
carried out by means of field research and reviews of current regulatory instruments such as
urban plans and ordinances, in order to reveal the general physical characteristics of spatial
relationships between buildings, lots or plots, blocks and roads. It is aimed to offer a reading
of the incidence of the urban form and its issues in the state of stratification and spatial
segregation resulting from contradictions between urban centers and peripheries in LatinAmerican cities.
Keywords: urban morphology, urban centralities, Metropolitan District of Quito, 10 de
Agosto Avenue, Latin American cities

Background of the study
Over the past five years, the urban design workshops carried out by the senior levels of
the recently created School of Architecture of the Universidad de Las Américas (UDLA),
have developed urban design research and proposals for neighborhoods, parishes, and specific
places in Quito as well as intermediate cities in Ecuador, which are generally done through
inter- institutional agreements with municipalities. These academic exercises have been
constituted as a methodological and theoretical-practical learning space of urban-architectural
design in the context of the city project. This learning model has had a particular evolution.
At the beginning, the urban proposal was appealing basically in the territorial context. With
time, it has been structured more precisely as an urban design project. Since 2015, these
workshops have been working on the study of the urban form for prescriptive purposes, and
on formulation of architectural and urbanistic proposals 1. The workshops have been turned
into spaces to reflect the city issues and virtues, as well as in the holistic and contextualized
learning of architecture.
Between September 2017 and February 2018, the research team of the School of
Architecture, got to know about the International Seminar on Urban Form (ISUF) with its Urban
Morphology journal, whose editorial board is preceded by Jeremy Whitehand, head of the Urban
Morphology Research Group (UMRG) at University of Birmingham, the main center in the
United Kingdom for the historical-geographical study of urban forms. The work developed so far
by the ISUF is an immense and invaluable source of learning in the field of urban morphology in
the first world, and surely will enrich further studies on Latin American cities.
This article summarizes the findings of the research on the corridor urban form of 10 de
Agosto Avenue. The current research was carried out under the agreement between the Instituto
Metropolitano de Planificación Urbana (IMPU) of the Municipality of Quito and the UDLA2.
Some theoretical considerations
Two events have marked the genesis of the city and its evolution. The first one was the
agricultural revolution: the birth of human settlements and the idea of the territory, the beginning
© Gustavo Fierro O., Gonzalo Hoyos B., 2019
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of the process of capital accumulation and the construction of class societies, the spatial
organization of society and city-states. The second was the industrial revolution: the dizzying
population concentration in the cities or urbanization, the explosion of the pre-industrial city or
the rupture of the spatial limits of the traditionally compact city -which had identity and
symbolism- to turn it into urban or the dispersed and diffuse space, which made the city and the
urban space and its planning more complex.
The study of urban form dates back to the late 19th - early 20th centuries. It started in Europe,
specifically in Germany, from geography and as the first approach to the study of the
arrangement of physical phenomena on the surface of the earth, with an essentially qualitative
approach and a strong emphasis on the origin of the form or morphogenesis (Hofmeister, 2003).
This approach was based on the work of Otto Schlüter, who first introduced in 1899 the concept
of cultural landscape Kulturlandschaft into geography, becoming the major defender of
geography as a landscape science (Capel, 2002). Likewise, the work of F. Ratzel in 1903,
motivated by the ideas of Darwin and the deterministic currents of the 19th century, reflected the
interaction between geographical space and population (Heineberg, 2006).
As Villagrasa points out, in any case, the defining bases and the essential constitutive
elements of the European urban morphology were established by Michel Robert Gunter Conzen,
better known as M.R.G Conzen, a German geographer who migrated to Great Britain after the
second postwar period, and is considered the father of the modern school of urban morphology,
specifically because of his study of the English town of Alnwick published in 1960 (Villagrasa,
1991). The proposal of M.R.G. Conzen was based on two fundamental criteria: the genetic
approach and the relevance of the plot as a unit of analysis of the city. Methodologically, he
defined as the fundamental elements of the urban landscape: the plane of the city (defined by four
components: site, road, plot and flat projection of the building), building types and land use.
Since then, the study of urban form has received contributions from different disciplines or views,
basically European and North American: historians, geographers, sociologists, urban planners
and critics of modern urbanism (Conzen, 2005).
Regarding the three most important schools of urban morphology of the first world (English,
Italian and French), Moudon argues that his studies start from the theoretical assumption that the
city in general can be read or analyzed through its physical form. At the most elementary level,
these analyses are based on three principles: “1. Urban form is defined by three fundamental
physical elements: buildings and their open spaces, plots or lots, and streets”; “2. Urban form
can be understood as different levels of resolution. Commonly, four are recognized,
corresponding to the building/lot, the street/block, the city, and the region”; and, “3. Urban form
can only be understood historically since the elements of which it is comprised undergo
continuous transformation and replacement”. Furthermore, when the analysis aims at the
construction of the theory of the city, the three schools show differences of purposes, each of
them specifies their descriptive, explanatory and prescriptive intentions (Moudon, 1997).
In Latin America, many urban researchers use concepts and theoretical tools developed in the
first world to explain its realities, without considering the socio-historical differences (Pradilla,
2012). In Ecuador, urban space thinking is fragmented and runs from partial, specific and
exclusionary approaches, from different fields of thought and disciplines that do not reach the
construction of an integrating vision of urban planning. Even though there is multidisciplinary
and interdisciplinary empirical research of the city, it is not enough to formulate legitimate public
policies with transforming capabilities of urban space.
In this context, the following question arises: Is it interesting to study the theories and the
aims of the first-world urban morphology? The answer is yes. It is necessary to understand the
accumulated knowledge on the subject, including one’s own explanations about particular socioeconomic processes that produce the form of our cities. In Latin American urbanism it is
necessary to overcome the tensions between the socio-economic (extremely dominant in Latin
America) and the traditional or exclusively physical explanation of the city (predominant in the
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first world approaches). In the same way, it is important to assume a new physicality, one that
points to the DNA of the city to the citizens, to seek its socio-spatial inclusion and to contribute
the construction of the right to the city3.
In the context of the current thoughts about the city, in which partial and fragmentary
approaches are interspersed -especially those that simply bet on creativity and innovation, new
technologies and particular and specific conceptualizations- it is very timely to recover some
theoretical aspects. Firstly, the city and the urban space are the product of the historical
interaction of multiple factors and actors: social, economic, cultural and political. After all, as
Lefebvre warned in The Production of Space: “space is a social product” and, therefore, “each
society produces a space, its space”. Secondly, the study of the city is not possible apart from a
social theory and as a material product, the urban space has: form, function and symbolism
(Lefebvre and Lorea, 1974), (Castells, 1979). Thirdly, the study of the genesis and
transformations of the city and therefore its planning, requires multidisciplinary and
interdisciplinary contributions from geography, demography, history, sociology, economics,
urbanism, architecture among others.
About the study area

Figure 1. Location of the study area

Urban projects in this corridor were already intuited and recommended by the territorial
plans of the MDQ prior to 2016 due two decades of continuous process of urban deterioration. It
covers an area of 1,095.65 ha (including the Bicentenario park); it is around 6% of the surface of
the city, which currently has approximately 19,000 ha of the surface area. It is 7.8 km long and
has 21 neighborhoods of the north-center of the city: El Ejido, Larrea, Mariscal Sucre, La Colón,
La Pradera, Santa Clara , Las Casas Bajo, República, Mariana de Jesús, La Carolina,
Rumipamba, Iñaquito, Voz de los Andes, Jipijapa, Chaupicruz, Zaldumbide, Aviación Civil,
Maldonado, Franklin Tello, Aeropuerto and, Las Acacias (Figure 2).
Research methodology
The identification of problems in the study area and the establishment of aims and strategies
for the urban project were developed through the methodology of Objectives Oriented Project
Planning -tree problems and tree of objectives and strategies- designed by the German
cooperation agency Gesellschaft für Internationale Zusammenarbeit (GIZ). The following
morphological aspects were investigated: physical environment and basic demography; streets
and mobility; land use, housing and urban facilities; buildings and land occupation; and, finally,
the built heritage. The sampling area for the investigation was defined for field research, in order
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to analyze in detail, the relationship between buildings, parcels and streets. All the information
was digitized in Geographical Information Systems (GIS).

Figure 2. Study area and its neighborhoods

The current urban form
Physical environment and basic demography: The study area has relatively favorable
conditions for urban development, the topography with slight variations of slope in the axis of 10
de Agosto Avenue that oscillates between 1% and -1%, with average annual temperature of 14.7
°C, relative humidity, radiation, temperature, rainfall and favorable winds for human settlement
and flood vulnerability relatively controlled since the construction of the project Laderas del
Pichincha (1998-2002), which contained floods and runoff of mud that directly affected 90
neighborhoods settled on the slopes of the Pichincha volcano and consequently to the
neighborhoods of the study area.
Since the 1970s, Quito has been decreasing the rate of population growth in its central area,
due to population migration to the periphery or the valleys of the MDQ looking for housing and
supposedly better environmental conditions for living stimulated for the real estate market. In
1980 its population density was 146.71 people/ha and in 2010 only 92 people/ha (Fierro, 2016).
The study area has suffered the same trend, decreasing its vitality as well as contributing to
extensive and dispersed city growth (sprawl); in 1990 the area had 70,369 inhabitants; in 2001
64,361; in 2010 53,829 and by 2017 it is estimated that it would have reached about 46,884
inhabitants. If this trend continues, through 2040 it would have about 29,671 inhabitants, i.e. 30
people/ha (Figure 3 and 4).
Streets and mobility: The layout is basically irregular, as a result of at least three factors.
First, most of the main roads that traverse the study area cross the layout designed by the Jones
Odriozola Plan (1942- 1945). Second, there are lots or parcels with predominance of lots with
areas greater than 1,000 square meters. Third, blocks of more than 10,000 square meters
predominate (Figure 5). However, most of the roads have continuity which, in general terms
facilitates an internal and external connectivity. In its streets there are very few blind walls, entry
controls and/or chains that prevent the free movement of citizens. Most pedestrian routes from
the centroids of the neighborhoods to the main roads -through which public transport circulatesoccur in no more than 600 meters. The existence of some urban landmarks, especially towards 10
de Agosto Avenue, favors the legibility of this urban piece.
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Figure 3. Decreasing of population in the study area

Figure 4. Decreasing of population in the study area
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Sidewalks are in disrepair, do not have the normative dimensions that favor universal
accessibility and its treatment is quite heterogeneous. They have become true labyrinths, as a
result of the indiscriminate installation of kiosks and inadequate construction of vehicular ramps
for front lots, the misuse of public spaces for informal sales and even advertisements of formal
shops, installation of cairns to avoid the use of sidewalks and improper installation of traffic signs
and advertising, etc. Overall, the current state of its sidewalks affect pedestrian mobility, reduces
the possibility of social gatherings and the urban image deteriorates. In general, the infrastructure
for bicycles is not enough articulated with the public transportation systems and the bicycle lanes
have inappropriate dimensions. Inefficient circuits were detected, that increase travel time and
finally, are unsafe as most of its routes must coexist with the circulation of cars. This fact does
not stimulate increased travelling by bicycle. At the same time, it is evident that there are many
lines for buses’ circulation along 10 de Agosto Avenue, and the number of bus stops is
insufficient; which contrasts with the relatively efficient operation of the Trolebús system. The
lack of public transportation routes in east-west sides of the Avenue and the jams caused by bus
lines in parallel streets, respond to the economic interests of private bus companies rather than
citizens’ real needs. During rush hours, in the study area there is vehicular saturation with traffic
jams, causing a car speed less than 9 km/hour. Additionally, it causes the vertiginous growth of
the automotive park; the absence of a public policies in favor of pedestrian mobility, cycling and
public transportation in the MDQ; inefficient automotive mobility of goods supply, and the
indiscriminate use of streets as public parking, instead of more and better sidewalks for
pedestrians.
Land use, housing and urban facilities: According to the prevailing land uses in the urban
macro-centrality of MDQ, the general nature of parcels in the study area contains shops and
urban facilities. In some parts of the neighborhoods and road corridors there is a strong tendency
towards mono-functionality. This phenomenon would be the result of the one-sided decisions
from owners and land speculators, causing that rent or land sale prices for commerce and services
result higher than for housing use. The population in the study area has been rapidly decreasing in
comparison with the number of dwellings4; accordingly, the average number of inhabitants per
dwelling decreases: in 2017 it was 2.15, i.e. lower than in 2010, when it was 2.46; and, by 2040 it
would be about 1.38. However, according to the buildable potential in compliance with the
current PUOS land use plan, it is possible to build 39,080 new dwellings to accommodate 96,114
new inhabitants in the study area. The significant deficit of urban facilities at neighborhood scale
(especially security, social welfare and culture) reveals clear spatial imbalances, social inequality,
diminishing opportunities for social cohesion and the construction of communities and
neighborhood identities. All these characteristics of the contemporary metropolis contribute to
migration of people from the central city to the urban periphery.
In Quito city, the only spaces for civic, social, political and cultural expressions are located
in the Historic Center area. As for the rest of the city, the urban development process of the study
area did not provide these public spaces per se; the same trend takes place for neighborhood
parks and urban green. The role of squares and parks, as places for social encounter, has been
assumed for shopping centers5.
Buildings and land use: More than half of the lots has been occupied with buildings on the
factory line or without setback, as a result of the match of two basic architectural-morphological
patterns. The first one expresses the intention of continuity of land occupation on property line
similar to the Historic Center, especially on 10 de Agosto Avenue. The second corresponds to
modern patterns of land occupation with setback, located mainly in the inner parts of the
neighborhoods. The second pattern has resulted in a hybrid one that has occupied the front
setback on the ground floor, another one on two floors -initially with covered parking partly or
totally, for commercial use- and even, occupation of the lateral and posterior setbacks. The land
has been overused, decreasing the surface of open ground that would significantly contribute to
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environmental sustainability; more than 70% of the study area has been occupied with more than
100% of building coverage ratio (BCR) of the ground floor determined by the PUOS land use
plan. However, in upper floors near 82% of the study area has not reached its total construction
potential and 60% of this potential remains to be built. This situation is also expressed in the
anarchic urban landscape from streets (Figure 6).

Figure 5. Size and form of blocks. Main block area in each neighborhood

Figure 6. Building coverage ratio by lots and buildings

Urban Form and Social Context: from Traditions to Newest Demands. 2018

980

URBAN MORPHOLOGY, REGENERATION AND NEWEST URBAN DESIGN

The built heritage: It is necessary to observe that the regulatory instruments for heritage
protection from the Municipality have just included the Historic Center as the heritage area and
also a large number of scattered buildings in the rest of the territory of the MDQ. It would be
important to consider the expansion of urban heritage areas outside the Historic Center to ensure
its protection (Hoyos, 2009), for example as in the study area, those located in La Mariscal
neighborhood. The municipality has inventoried 341 historical buildings, 284 of them are in good
condition. Nevertheless, there are still claims of abandonment and intentional destruction of the
built heritage by their owners, trying to maximize the real estate profitability.
Conclusion
From the decade of the 1970s during the first Ecuadorian oil bonanza, Quito city has been
experiencing an intense urban growth. In 1979 the urban area of the city and rural areas was
10,367 ha and in 2016 it reached about 43,000 ha. This means that in 37 years the urban area of
the MDQ grew by 32,633 ha, with the growth rate of 882 ha per year (Fierro, 2016). This
vertiginous urban growth has turned out into a diffuse city with sprawl towards to the periphery
and to the surrounding valleys, generating dominant activity zones -centralities and microcentralities- that have been consolidating as almost mono-functional spaces of urban facilities,
services and commerce with decreased population density, that at least do not favor the vitality of
the city accentuating the economic, social and cultural spatial segregation. Starting from this
urban growth trend, the results of the research in 10 de Agosto Avenue corridor is an important
part of the so-called macro-centrality of the MDQ.
Most of the issues identified through this study are not only the result of the inorganic
response of the local state to the vertiginous growth of the population and the consequent demand
of urban land and housing, but also, the operation of a real estate market being more interested in
getting the maximum profitability than in the environmental sustainability of the city. The
functional urban sprawl, disconnection of services and functions, lack of urban facilities at the
neighborhood level, conflicts of the mobility of people and goods, overuse of ground in the floor
level and sub utilization of full constructible potential, which all together cause stratification and
spatial segregation are reflected within their zones, parishes, neighborhoods and blocks of the
MDQ.
Notes
1. In that year, in the framework of an interinstitutional agreement between UDLA and the Municipality of the
Cantón Francisco de Orellana (also known as El Coca) an urban development project for the city was carried out.
This project, which still has a certain flavor to territorial planning, revealed an interesting advance in the study of the
relationships between the city layout, land use and the buildings. The research marked a starting point for the process
of studying the urban form since an academic point of view.
2. The research was carried out and developed by the students of the ninth semester (AR0960) of the School of
Architecture (2018-1), and directed by the workshop professors: Gonzalo Hoyos Bucheli, Gustavo Fierro Obando,
Juan Toledo Hidalgo, Patricio Recalde Proaño, Raed Gindeya Muñoz. Technology and Environmental consultant
professors: Jorge Reyes Alvear and Alexander Hickel Bravo.
3. Ecuador, 2008, Constitución de la República del Ecuador, Art. 3; UN, 2017, New Urban Agenda; Num. 11.
4. Even though, between 1990 and 2001 the dwelling stock increased from 20,954 to 22,027 units, in 2010 it
experienced a slight decrease, it was 21,887 units. If the trend continues, by 2017 it would have been 21,779 and by
2040 it would be 21,427 dwelling units.
5. In the citizen’s imaginary, only Plaza de las Américas and Plaza Foch, which has become leisure centers with
concentration of restaurants, are the only Plazas that exist in the north of Quito city.
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EDIFICE OF ARCHITECTURAL SPACE DEVELOPING
IN EXTREME CONDITIONS OF MARS
Abstract.The article dwells upon the basic principles of the architectural space developing in
the stress conditions of Mars. The architectural environment has always played a significant
role in social advancement. Nowadays the research study of the environment space forming
factors and principles should correspond to the needs of the modern man and public at large.
In the meantime, the development of science and technology provides the feasibility of the
architectural environment reorganization in light of the necessary requirement to human life
and activities. In the development of the architectural space, it is necessary to take into account
the reasons determined by natural circumstances. Based on these facts, let us take a closer look at
the architectural environment in extreme habitat conditions. The worst conditions for human life
and activities of the Mars ecosystem have been chosen for clarity. The architectural space
constitution in extreme conditions will allow us to synthesize and analyze information of the
morphology, development and function of artificial habitat. The classification model based on
typological and hierarchical methods is used. The general principles are presented in the
typological method such as: the core principle and all-pervading principles. The article discusses
that the core principle is the constant improvement of the architectural space in the extreme habitat
conditions. The all-pervading principles include: 1) the principle of consumer orientation; 2) the
principle of making fair decisions based on reliable facts; 3) the principle of finalization and
monitoring results. The hierarchical way is divided into external and internal factors. External
factors in the edifice creation are thought as the influence of various aspects of ecology, economics
and technology. Internal factors rely on the interaction of the architectural space with man and
society at large. The study of the edifice placemaking in the Mars extreme habitat conditions is
based on the strategy of improving architectural spaces not only outside the Earth, but also on its
surface. The authors are convinced that such a grotesque example allows to study and develop the
topic of extreme conditions and present the best results in the follow-up research.
Keywords: architectural environment, society, system, space, planet, Mars, principles,
extreme conditions.

The influence of the architectural environment on the human consciousness formation
attracts great public interest, since the interaction between man and artificially created
environment becomes close and complex. The studies of all formation factors of the environment
space are now in progress. The obtained data provides an insight into the principles the
architectural environment should meet for satisfying the needs of the modern man and society. At
the same time, the development of science and technology provides practical opportunity for the
reorganization of the architectural environment, with regard to the essential requirements for
human livelihood.
The topical question is the environment formation in conditions of a natural disaster. V.G.
Volovich, the author of “The Man in Extreme Conditions of the Natural Environment”, offered
reasons for determining the conditions (Volovich, 1983). Among these are temperature and
humidity, solar radiation, vegetation, water sources, etc., as well as the survival stressors taking a
toll on the body: misery, cold, heat, thirst, hunger, overwork, loneliness, fear (Nicholson, 1968,
Joiner, 1978, McLoughlin, 1981). In general, the reasons are called survival factors (Figure 1).
© Galkina H., Grinkrug N., 2019
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Figure 1. Survival factors

The Mars nature is referred to extreme environment, its colonization inflames lively disputes
not only among science fiction writers, but also scientists from different countries. For example,
NASA Released Plan Outlining Next Steps in the Journey to Mars on October 9, 2015. The
architecture of Mars colonization was presented by Elon Musk, the General Director and Chief
Engineer of Space X (Elon Musk, 2016) at the Inspace Forum. The statement “The flight to Mars
should become a new round of human events” was published on the blog of cosmonauts of the
spacecraft (Yurchikhin, 2010).
There are many opinions and disputes, but the idea of Mars colonization constantly keeps the
scientific thought of our planet up. In general, evolutive guidelines of humanizing the
architectural environment should be true for the Earth extreme regions when men stay there for a
long-term presence. Therefore, the basic principles of the architectural space in the Mars stress
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conditions call for special attention. The creation of such system will highlight and combine
morphology, law of development and operation of manmade environment in the structure of the
Red Planet natural properties. To create and arrange the classification model of the edifice for the
environment pattering, let us take a closer look at two methods: typological and hierarchical
(Table 1).
Table 1

Core
Princip
le

All-pervading
principles

External factors

Principle
of
consumer
orientation

Internal factors

Principle of safety and accessibility

Principle of functional organization

Principle of
integrated system of
autonomous house

Principle of modularity

Principle of mobility

Principle of aesthetic and artistic
perception

Human interaction
(society)

Technology

Principle of trasformativeness

Principle of ecological compliance

Principle
of
finalization
and
results
control

Principle ofeconomic expediency

Principle
of
making
objective
decisions
based
on
reliable facts

Ecology

Hierarchic Component

Economics

Typologic Component

Principle of сontinual improvement of
architectural environment in extreme conditions
Marsnaturalsetting

Classified model of ecodevelopment paradigm of architectural environment in extreme conditions of Mars’
nature

The core and all-pervading principles are aimed at the sustainable development of the
architectural environment in extreme natural conditions. The quality management of the
architectural environment is based on the requirements of ISO 9000 (GOST R ISO 9000-2015,
Quality Management Systems, 2015). These requirements constitute a series of international
standards containing terms and definitions, the basic principles of quality management, the
requirements for quality management system of enterprises and organizations, as well as
guidance on making major achievements. We should properly quantify all risks, as well as factors
and conditions that determine the growth prospects of the projected environment quality. The
principle of continual improvement is basic in creating comfortable, efficient and functional
architectural space in extreme conditions. Its implementation will allow to improve the
environmental quality, improving it in accordance with the varied user requests and
characteristics of Mars.
The principle of consumer orientation includes: 1) analysis of the needs and means of users
of the architectural environment in extreme conditions of Mars’ nature; 2) attraction of people in
the discussion and evaluation of space development projects at all levels. Placemaking of
buildings, external arrangements of space, beautification features andvehicular & pedestrian
structure etc. can fit into the principle; 3) reinforcement in the public mind of the importance and
necessity of designing the safe and comfortable environment.
The principle of making objective decisions based on reliable facts prioritizes to upgrade the
operation and quality of the architectural space in extreme conditions following on from the
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results of the case study. However, following these principles, we should not reduce a piece of
architecture to assembled equations, otherwise there is a risk of losing not only the individuality
of the environment, but also the transcendental component determining the piece of architecture.
The principle of finalization and results control allows to monitor the efficiency of
implemented arrangements, the rationality of the allocation of supplies and timing budget, the
adequacy and finality of taken decisions and design projects.
The hierarchic component of the principles of the architectural environment formation in the
extreme conditions is represented by the complex structure created under the influence of
external and internal factors. Externally influencing factors are: economic, ecological and
technological components. The listed components do not depend on human interaction. Internal
factors, on the contrary, reveal the direct interaction between the architectural space, man and
society.
Let us consider the components of external factors.
The economic component is based on the principle of economic expediency. Formation of
the Mars environment requires the compilation of estimates and use of economically viable
technologies and materials. For example, we can consider the launch-to-orbit cost of two carriers
into the Earth’s orbit: Proton-M (Russia) - 69-70 million dollars (cost of launching the satellites
“Proton-M”, 2015) and “Falcon 9” (USA) - 61 million dollars. Falcon 9 with the reusable first
stage successfully launched the satellite SES-10, 2017. The space shuttle is a state-of-the-art
development, with the advantage of a stage return, this innovation allows to reduce the cost of
launches. Pascal Lee, the director of the Mars Institute has calculated how much the space launch
to Mars will cost. He is confident that manned flight to the “Red Planet” will cost the mankind
from 400 billion to 1 trillion dollars, the most budget will be spent on creating new technologies
to save the astronauts’ lives in the hostile environment of Mars. By comparison, Pascal recalls
that in 1960 the entire program of moon landing cost $ 24 billion (The cost of the Mars flight is
called Mars, 2017).
The Ecological Compliance is the important principle of the ecological component; the
human safe living conditions are determined by the action of the environment substances. The
Mars atmosphere is not suitable for human life. Its main characteristics can be distinguished as
follows: 1) pressure - from 4 to 8.7 mb. according to the season; 2) diurnal range of operating
temperature from -89 С0 to -31 С0; 3) wind velocity 2-10 m/s and 17-30 m/s during dust storms;
4) the basic atmospheric composition is carbon dioxide - 95.32%; nitrogen - 2.7%; argon - 1.6%;
the oxygen content is 0.13%; carbon monoxide - 0.08% (Mars Fact Sheet, 2016). A separate issue
is the background radiation of Mars. “Per day, the human body or other living beings will
accumulate about 0.21 millisieverts of ionizing radiation, it is ten times greater than similar
values for the Earth. As the authors note, this value is 2 times less than the level of radiation in
open space measured during the Curiosity flight from Earth to Mars.” (The scientists published
the first estimates of the radiation level on the Mars surface, 2013).
It follows that the Ecological Compliance Principle is the key one in creating the viable
architectural space in the Mars extreme conditions. At the moment, it is possible to note the most
successful artificial ecosystems’ experiments that are able to provide security and indispensable
living needs: Bios-3 (USSR) developed back in 1972 – 1980, which set a record of being in
seclusive artificial environment for 15 months, and “Yuegun-1” (PRC) (“Moon Palace”, 2013),
the complex which reproduced the conditions of the lunar base, the experiment lasted 105 days
(Tkachenko Y., Morozov S.D, 2017). Another example is the construction and operation of the
International Space Station. The experiments are the most striking instance of the creating an
autonomous and self-sufficient habitat for humans, but all of them were conducted in close
proximity to the Earth. In the Mars conditions, the creation of self-made environment will require
a particularly detailed study. For example, the earth magnetic field protects the ecosystem from
radiation, and it also concerns the ISS on-orbit. Moreover, the Martian soil could protect people
from ionizing radiation (Regolith from Mars can be used to protect against radiation, 2014). The
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ecological state of the planet itself also applies to the principle of ecological safety. It is important
to observe appropriate precautions so as not do damage the Martian ecology. It should be taken
into account in the study of the “Red Planet” as it is not yet determined if there is a lack of life on
Mars. Contamination of the planet can greatly complicate the search.
The next part of the external factors affecting the design of the Mars architectural
environment is the technological component. It is afforded by the principles of the integrated
system of an autonomous building: transformability, mobility and modularity.
Let us examine the principle of the integrated system of an autonomous house: there is no
infrastructure on Mars, autonomous systems are needed that can function independently in
external conditions. Innovative systems of autonomous provision can create effective functioning
for human life. Such systems put into operation on Mars in the future can encourage founding
settlements on other planets of the solar system. During the above described experiments the
scientists achieved some results in the artificial ecosystems creation in particular regarding
human provision, oxygen and food supply (Tkachenko Yu., Morozov SD, 2017). In practice, you
can see the effective use of alternative energy sources based on the electromagnetic solar
radiation and motional wind energy. The advantage of these systems is ecological cleanness, low
cost of operation, and the most important possibility of stand-alone use.
Further, we will consider such principles of the technological component as mobility,
modularity and transformability. The Process Technology and Innovation promotes the efficient
use of the principles and has an impact on economic feasibility. For example, the creation
mobility, modularity and transformability will allow to construct a building to the limit, move it
to another place, and quickly addthe blocks to expand the available space. In the context of a long
distance from the Earth the principles will have a positive impact on the development of the
architectural environment, especially at the first stage of its formation.
There is another side of the process affecting the creation of the Mars architectural
environment. Its origin comes from internal action and is defined by the interaction between man
and environment. The aesthetic perception, functional organization, security and accessibility are
the main principles.
The principle of aesthetic and artistic perception shows the necessity of adopting the
paradigm of humans’ aesthetic preferences to different types of architectural environment.
Aesthetic valuation unites all man requirements to the environment, showing their need for egoconsciousness and environmental integrity. The man and environment synthesis corresponds to
the modern concept of humanization of the architectural environment in the extreme conditions
of the Mars natural settings. Due to the lack of human culture on Mars, this parameter is more
relevant than in the life conditions on Earth and requires in-depth study.
The principle of functional organization is particularly important, since the architectural
environment has the property of varying with time, and man is the key factor of its development.
That is why, it is necessary to give the subject the extensive outfit for interaction with the
environment at the level of the planning pattern and functional relations. Thus, a person occupies
a special niche in the design process. This approach is necessary in Martian conditions, because
of the long distance from the Earth, and specific conditions of habitat. When involving the
subject in the design process, one cannot ignore the principle of safety and accessibility not only
for an individual but also for society as a whole.
The creation of social infrastructure in the extreme natural settings of Mars should comply
with safety regulations in such areas as: economy, ecology, information, fire and military laws.
The principle of safety and accessibility is responsible for it. Under ecosystem enclosure, the
compliance with safety measures is needed, because of the affection of corpus separatum to the
security of the whole society. The social order observance is the key point to the successful safety
rules implementation in various areas. It is also worth mentioning the observance of accessibility
standards for the low-mobility groups of population. The harsh conditions of Mars do not mean
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that such social group will not exist there, therefore we should appreciate the Martian
architectural environment in design.
The placemaking paradigm in the extreme conditions of the Mars natural setting form the
basis of the strategy for improving architectural spaces and enhancing their quality outside the
Earth. The system integration has a positive effect on the architectural space development and
public consciousness in the extreme conditions. Dedicated principles encourage the human
material needs in comfort, safety and aesthetic appeal and they also exert influence on the
development of science and technology.
The creation of architectural environment in extreme conditionsof the Mars natural setting
on the basis of the stated paradigm will give an opportunity to a deeper perception of the
Universe monism, declared by K.E Tsiolkovsky, and it will provide further insight that everything
in the Universe is woven into a global infinite ecosystem.
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RESEARCH ON SUSTAINABLE DESIGN OF HISTORIC
BLOCKS BASED ON INHABITANT SOCIAL
INTEGRATION MEASUREMENT: A CASE STUDY
OF HARBIN IN CHINA
Abstract: The inhabitant behavior is the important part of the sustainable vitality for the
historic blocks. In order to solve the conflict between inhabitant life and commercial tourism
in the renewal of Chinese historic blocks, this paper proposes the sustainable design strategy
for the vitality of historic blocks from a perspective of inhabitant social integration. Base on
the theory of social integration and taking the DaoWai Historic Blocks in Harbin as an
empirical case, the paper constructs the evaluation model of inhabitant social integration,
uses the confirmatory factor analysis method to quantify the influence factor and its weight of
inhabitant social integration by structural equation model (SEM). Empirical research proves
that behavior and culture has a significant impact on the social integration. In the end, the
paper discusses the sustainable design strategy of historic blocks from the five dimensions of
behavior, culture, industry, space and management, and the emphasis of sustainable design
should be put on the improvement of behavior and culture.
Keywords: sustainable design, social integration measurement, inhabitant, historic blocks.

Introduction
The sustainable design of historic blocks is not only to renovate and upgrade the dilapidated
physical environment, but also to redistribute and integrate the space resources under the
condition of scarce and limited space, and to reconstruct the interests of various groups and
community space. The dynamic urban form depends on the interaction between people and urban
public space created by economic vitality, social vitality and cultural vitality (Jiang, 2007). The
intertwined process of people's activities and living places makes urban life more diverse and
more dynamic (Jacobs Jane, 2006). The Venice Charter advocates the original protection of the
historical space environment. In order to promote the sustainable development of historic
districts, we needed to focus on the inhabitant’s ratio and the original living preservation degree
(Ruan, 2011), and take a small scale and gradual transformation based on the needs of
inhabitant's life that can be promoted (Xia, 2008).
At present, a large number of “hollow blocks” appear in many historic blocks in China,
which lacks the residents’ daily activities, can not maintain vitality and do not meet the increasing
demand of tourism experience. The social inclusiveness of the historic district is not high, and the
conflict between the inhabitant and the development interests is often submerged in the unjust
interest choice.
In order to solve the problem of inhabitant social integration in historic blocks and to
maintain the sustainable organic vitality of the district in essence, this paper constructs the
evaluation theory model of inhabitant social integration, based on the survey data of the Daowai
historic and cultural blocks in Harbin in China, uses the confirmatory factor analysis method of
structural equation model (SEM) to quantify the social integration factors and their weights, and
then suggests the sustainable design strategy for the vitality of historic blocks to meet the
inhabitant social integration.
© Zihan Cai, Ming Lu, 2019
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(1)Sustainable design
Sustainable design, which includes not only the sustainability of environment and resources,
but also the social and cultural sustainability, is a strategic design activity to construct and
develop sustainable solutions. Balanced consideration of economic, environmental, moral and
social resources allows to maintain the continuous satisfaction of demand (Crosbie M. J., 1994).
Sustainable design requires the harmonious development of human and environment. It can not
only meet the needs of the present generation but also guarantee the sustainable development of
future generations of products, services and systems (Szokolay S.V., 2004).
Sustainable design includes four attributes, that is, natural, social, economic, scientific
and technological. It requires that the living environment of human being is sustainable and
the quality of human life can be improved at the same time. While maintaining the quality of
natural resources and services, the benefits of economic development should be maximized
and consumption of energy and other natural resources should be minimized (Azhar S., et al.,
2011).
The sustainable design of historic blocks reflects the integration of social, economic, cultural,
spatial and management resources. The vitality of historic blocks needs the concept of sustainable
development to plan and design to achieve the goal of sustainable district vitality by spatial
planning.
(2)Social integration measurement
In 2003, the definition of social integration by the European Union can be summarized as: it
is a process to ensure that vulnerable groups in society have access to opportunities and resources
for development and participate in economic, cultural and social activities, access to social
benefits and basic participation in decision-making (Berger-Schmitt, 2002). The early
measurement of social integration were Park and Burgess, who proposed four aspects of social
integration interaction: economic competition, political conflict, social cohesion and cultural
integration (Park, Burgess, 1970). Landecker divides social integration into cultural integration,
communication fusion, functional integration and normative integration (Landecker, 1951). The
scope of social integration measurement in China is different from that in other countries. It
mainly focuses on rural migrant workers, floating workers, new urban migrants and other groups
(Cheng, 2015). Measurement dimension involves economic (Huang, 2011), psychological and
cultural (Yue, 2012), identityand community (Lu, 2014). In the literature available, the inhabitant
in the historic districts are seldom studied, and the research attention to this kind of groups is
insufficient.
(3)Inhabitant social integration measurement
Inhabitant social integration is to take the concept of social integration into the planning of
the renewal of historic blocks that be mainly based on the understanding of social equity and
harmonious integration justice. It emphasizes the fair logic of integration with cultural and
economic resources, environment and behavior during the protection and development of historic
blocks (Lu, 2017), and forms a planning idea which is superior to economic development.
Referring to the dimension of social integration measurement of new urban immigrants and
Sydney UFP report on a planning perspective on caring for vulnerable groups in urban areas (Li,
2004), this research constructs an inhabitant social integrated measurement system based on
behavior, culture, industry, space (Liu, 2017) and management.
There are five dimensions of social integration: inhabitant behavior and tourist behavior,
neighborhood culture and commercial culture, employment economy and industrial economy,
living space and tourism space, public participation and public management.
Methodology
(1)Data
The data used in this paper was collected by the Research Group of the Humanities and
Social Sciences Project Foundation of the Ministry of Education. From June to August 2017, the
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research group carried out a social survey of the inhabitants of DaoWai Historical blocks in
Harbin, China. The DaoWai historic blocks in Harbin is the largest “Chinese Baroque” building
blocks with the largest reserved area in China. The whole protection area is 47.23 ha, the core
protection area is 20.27 ha.
In order to obtain relatively high-quality primary data, the investigators included trained
graduate students, who distributed 305 questionnaires, and the recovery rate was 92.46%. The
number of available samples is 282, the demographic and social characteristics of the samples
include gender, age, identity, residence time, monthly income, educational level, family structure,
residence address, etc. In 282 samples (Table 1), 22.7% of all inhabitants have been living here
for 20-30 years; 41.5% of the total sample demonstrated monthly income level of 1,000-3,000
yuan/month; the family structure is dominated by nuclear family. The main places of residence
were in South 4th Street where buildings were multi-storied.
Table 1. Demographic and Social Characteristics of the Samples
Variable

Category

Gender

male

146

51.8

female

136

48.2

10-20

7

2.5

20-30

25

30-40

Age

Monthly
Income

Freq

PCT

Variable

Category

Freq

PCT

Identity

owner

260

92.2

Tenant

22

0-10

8.9

52

40-50

Variable

Freq

PCT

Couple

52

18.4

7.8

Nuclear

140

49.6

57

20.2

Trunk

68

24.1

10-20

50

17.7

United

2

0.7

18.4

20-30

64

22.7

Single-parent

7

2.5

76

27.0

30-40

47

16.7

Single

13

4.6

50-60

62

22.0

40-50

34

12.1

Chun Hua

32

11.3

60-70

57

20.2

50-60

19

6.7

South 2nd

35

12.4

70-80

3

1.1

60-70

11

3.9

South 4th

49

17.4

<1000

7

2.5

Junior school

119

42.2

South 5th

36

12.7

1000-3000

117

41.5

Senior school

115

40.8

South 6th

31

11.0

3000-5000

100

35.5

Junior College

42

14.9

South 9th

29

10.3

5000-10000

48

17.0

Undergraduate

4

1.4

South 10th

37

13.1

>10000

10

3.5

Postgraduate

2

0.7

North 4th

33

11.7

Residence
Time

Educational
Level

Family
Structure

Category

Address

(2)Study measurements
The methods of investigation included a subjective questionnaire and a semi-structured
interview. According to subjective feeling, each respondent was asked to fill the questionnaire
that included 1-5 scale variables (1 =strongly disagree; 2=disagree; 3=neutral; 4=agree; 5=total
agree). The content of the questionnaire includes two parts: the first part is the basic information
about residents, a total of 10 items; the second part is a survey of the reactivity index to inhabitant
social integration, measuring a total of 19 items. The SPSS21.0 is used to preliminarily collate
and check the survey data, and to deal with the missing data by the method of sample mean
substitution. The reliability statistics analysis of 19 items resulted in the reliability coefficient
(Cronbach's Alpha) of internal consistency of data samples equaling 0.927. The results of Bartlett
spherical test and KMO value analysis showed that P value was 0.000 (P < 0.001), and Bartlett
spherical test was adopted. The KMO value was 0.908, so the sample data was suitable for factor
analysis, and the validity of the scale met the normal standard.
Measurement and analysis
(1)Measurement model
The hypothetical measurement model of inhabitant social integration is a structural equation
model by confirmatory factor analysis, in which social integration, as a latent variable, is
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measured by five measurement dimensions. Behavioral integration, cultural integration, industrial
integration, spatial integration and management integration are used to reflect the corresponding
indicators as the observation variables. The evaluation model of inhabitant social integration
consists of 19 observational variables and 5 latent variables (Table 2).
Table 2. Evaluation Model of Inhabitant Social Integration
Latent Variable

Latent Variable

Observational Variable

Code

Behavior

Neighborhood Communication

a1

Social Community Network

a2

External Disturbance

a3

Folk Cultural Activities

b1

Community Cultural Atmosphere

b2

Local Cultural Elements

b3

Degree of Employment

c1

Degree of Starting a Business

c2

Traditional Store Management

c3

Living Infrastructure

d1

Private Living Space

d2

Living Environment Quality

d3

Transportation Convenience

d4

Public Space Sharing

d5

Public Facilities Sharing

d6

Organization Group

e1

Degree of Participation

e2

Public Discourse Right

e3

Management Evaluation

e4

Cultural

Industry

Social Integration

Space

Management

(2)Statistical analysis

The second-order confirmatory factor analysis of the measurement model is analyzed in
LISREL8.0. Weighted confirmatory factor analysis with a maximum likelihood estimator with
robust standard errors (MLR) was used to test the measurement model. The parameter estimation
results of the model and the normalized path coefficients are obtained (Fig.1). T-test method was
used to test the significance of the path coefficient (Fig.2).

Figure 1. Normalized Path Coefficient of the Model

Figure 2. T-test of the Model

The measurement model fit was decent: Chi-square value is 307.47, the degree of freedom is
203, the ratio of them is 1.51; P-value was 0.000 and RMSEA was 0.043; other fitting indexes
showed that NFI =0.97, NNFI =0.99, CFI =0.99, IFI= 0.99, RFI= 0.97, AGFI= 0.89. All of them
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are within acceptable standard range. The overall fit of the model is good, which indicates that
the evaluation model of inhabitant social integration is supported by statistics.
(3)Results
In the model, behavioral integration and cultural integration are the two dimensions with the
high path coefficient, the standardized path coefficient is 0.776 and 0.772 (Table 3). In the case of
samples, the influence of behavioral and cultural integration on social integration is more
obvious. In contrast, the improvement of industrial integration, spatial integration and
management integration should be emphasized in order to promote the positive effect of social
integration more effectively.
Table 3. Measurement Result of Structural Equation Model
Observational Variable to Latent Variable

Latent Variable to Latent Variable

Outer loading (t-value)

Outer loading (t-value)

a1←Behavior

0.730(----)

d1←Space

0.737(----)

Path Coefficient (t-value)
Social Integration →Behavior

0.776(9.89)

a2←Behavior

0.758(10.355)

d2←Space

0.784(13.224)

Social Integration →Cultural

0.772(10.94)

a3←Behavior

0.660(9.561)

d3←Space

0.788(13.285)

Social Integration →Industry

0.723(11.10)

b1←Cultural

0.771(----)

d4←Space

0.720(12.090)

Social Integration →Space

0.717(10.45)

b2←Cultural

0.839(14.983)

d5←Space

0.693(11.389)

Social Integration →Management

0.730(11.12)

b3←Cultural

0.909(16.048)

d6←Space

0.755(12.401)

c1←Industry

0.858(----)

e1←Management

0.832(----)

c2←Industry

0.906(20.290)

e2←Management

0.899(18.620)

c3←Industry

0.921(21.148)

e3←Management

0.885(18.329)

e4←Management

0.733(13.834)

To explain the practical reasons, it can be understood that in the process of DaoWai historic
blocks renovation, multistory residential buildings in the reserve area have not been renewed, and
some inhabitant still live in their original living conditions and social networks. The
neighborhood relationship is good and the communication is more frequent. The period of
investigation is the process period of the blocks renovation, only two blocks (South Second to
South 4th Street) had completed renovation, the volume of commercial tourism belongs to the
small scale level and the level of disturbance to the inhabitant is not high, so the effect of
behavioral integration on social integration is higher. At the same time, because the original
ecological culture of the block still exists, the original commercial and commercial culture of the
blocks is still present, so the cultural integration performance is obvious. In addition, the
industrial integration has not formed the situation that inhabitant’s employment and
entrepreneurship; the blocks have not completely realized the living space and the commerce
space separation which because of the overall renewal has not completed; the district
management is dominated by the government and has not yet formed the management mode of
“self-living and self-control” of aboriginal people.
Therefore, those with higher correlation path coefficients between variables need to maintain
their current status and improve reasonably in planning practice, while those with lower
correlation path coefficients among variables are the key dimensions for planning and design in
the future.
Discussion
The correlation between the dimensions of inhabitant social integration measurement in the
above model is significant. By comparing the factor load coefficients of each dimension, we can
quantify the overall level of social integration and factor weight, so as to guide the practice of
historic blocks renewal planning.
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(1)Behavior integration promotes communication to reduce conflict
The planning should first consider that the compensation scheme for moved- inhabitant in
view of balance of the rights and interests of all parties which form the interactive decisionmaking of the game theory. Conflicts to retain residents should be minimized as much as
possible, and the “retention rate” of inhabitants should be ensured. Based on the original shape of
the historic blocks, the space should be more layout pocket green squares and other public spaces,
then planning the point green space with 100m (radius) for service. Green squares should be
distinguished between living space and tourism space in order to enhance the communication of
community life and improve the quality of ecological environment of the block. The order of
inhabitant and tourists should be established to avoid disturbing behavior, form the standard
codes and proclamations with the aim to reduce the conflict.
(2)Regenerate cultural resources to create a traditional brand
We propose that traditional culture and belonging elements should be protected by improved
sense of mind influence such as vision, hearing, etc. In order to plan a reasonable tourism
capacity the historical elements of the reserve should be activated. Taking into account the needs
of inhabitant’s living in lower impact disturbance, we suggest control tourism capacity to
promote the sustainable and stable tourism development in historic blocks. Planning of the tourist
routes in the protected areas will systematize and classify the tourism resources, so that improve
the participation of inhabitants, and focus on the historical building tourist products, traditional
compound of tourist products, characteristic cultural tourist products, non-material cultural folksy
products to highlight the Chinese Baroque “original blocks, original people” brand tourist image.
(3)Sharing industrial resources to advocate innovation projects
The original industry should be reserved appropriately, especially the old brands, old
technology and other shops with a long history, take the creative tourism industry and the choice
of industry should be complementary to the local characteristics of the district. So that the
integration of industry will have unity and distinctive characteristics. The industry of
supplementary life service should be improved, the renaissance should be suitable for living,
buying, leisure and travel. Priority should be given to the local employment of inhabitants and the
improvement of their residence, so that to implement their “living and working here” lifestyle.
The internal dynamic cycle of historic blocks should be stimulated to promote the revitalization
of old urban space. The emphasis should be on the protection of both material cultural heritage
and immaterial cultural heritage, and layout reasonably with new function implantation, function
replacement and function mixing.
(4) Human-oriented integration of spatial environment planning
Zone planning should perform the function of isolation resulting in low-impact on
inhabitants’ life. Respect for inhabitant travel mode, moderate adjustment of traffic network form
and continue to maintain the space texture to optimize the traffic of blocks. The original living
space must retain residential functions, which should be taken in to account when planning the
first story of buildings for location of commercial objects and 2-3 stories of buildings for
residence. The form of apartment as rental should be used to mix commercial and residential land
to solve inhabitant housing problems. Private residential signs and other facilities should be
established to minimize the contradiction between the subject and guest interference. The
Planning area will be divided into five functional zones, tourist services area, business and
entertainment area, local-cultural experience area and mixed business and residential area, as a
“tour-industry-housing” pattern.
(5)Management integration with public participation of multiple subjects
A management committee should be established including inhabitants, business owners and
management decision makers, in order to safeguard the interests of all parties during the planning
and design. We propose to improve long-term tracking of planning implementation, take a longterm feedback mechanisms for planning public management, set up inhabitants’ interest groups in
historic blocks, and discuss the financing plan for sustainable renewal of historic blocks. In order
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to improve the maneuverability of planning implementation, the land development and
environmental landscape would be controlled, and plan the control management scheme.
Planning requirements and management should be standardized in accordance with statutory
plans, to ensure that inhabitants can obtain the best interests in the planning of space and public
facilities arrangement.
Conclusion
With the change of historical heritage protection policy environment in China, the renewal of
historic blocks will not only highlight the protection and preservation of the original historical
material objects, and also will be more and more towards the transformation of the traditional
cultural protection and community humanistic sustainable development. This paper proposed the
evaluation model of inhabitant social integration, and quantified the influence factors and their
weights by the confirmatory factor analysis method of structural equation model, which showed
that the point of the sustainable design is the behavior integration and cultural integration
according to the evaluation model measurement. Further, we suggest the sustainable design
strategy, which provides a new perspective and approach to solve the conflict between trade
tourism and inhabitants in the process of renewal and revival of historic districts. It provides new
ideas and means for activating historic districts and realizing sustainable development.
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POSSIBILITY OF RENOVATING THE TERRITORY
OF RESIDENTIAL BUILDINGS DATING
FROM 1958 TO 1970
Abstract: By 2020, the majority of residential buildings built in the period from 1950 to 1970
will be more than 50 years old and their lifetime will be exhausted. Buildings demand
modernization, as well as the territory itself. The subject of building renovation of the
considered period becomes more and more relevant in Russia. Housing that was built in the
considered period, has become outdated morally and physically. Development strategy of
inhabited units renovation is necessary. In the article, researches of the building territory of
1958-1970 with identification of planning schemes for the micro districts in Yekaterinburg
which are not deformed by the infill construction are described.Based on the comparison of
modern standards withthe standards of the period under review, the calculation of “the
renovation potential” (the number of living space, which is possible and reasonable to
integrate into the existing development) is given, in general, around the city and in particular,
on remained complete formations of micro district scale. Assessment of micro districts of the
developed territories suitability to transformation to modern blocks is given.
Keywords, residential planning unit, city block, micro district, planning scheme, renovation.

Introduction
Panel housing construction is considered to have started inthe 1950s, but historically, the first
experimental buildings had been built in the 20s of the last century. The first house made of large
reinforced concrete panels in Russia was built in Berezovsky town (20 km from Yekaterinburg)
in 1945 (Moscow Architectural Council, 2014). In Berezovsky, one of the first plants that
produce concrete panels for buildings and constructions was built and it is still functioning. A bit
later, during the era of Khrushchev governance (1953-1964), the era of industrial housing
constructioncame. Due to the housing policy carried out during those years, people were settled
from ramshackle housing, barracks, dug-outs and communal flats to more comfortable and
private housing. In total, during the period from 1959 to 1985 about 290 million m2of total area
of houses of the first mass series – “khrushchevka”were built that makes about 10% of all
housing stock of the country (Khmelnitsky, 2017). In Sverdlovsk (the name of Yekaterinburg till
1991), from 1952 to 1961 2,426 thousand m2 of living space (Berdnikov& Rabinovich, 1983),
wasbuilt,of which more than 1,120 thousand m2 were pre-fabricated block and panel buildings
(Database of the State Corporation). Proceeding from the standard of living space per the person
in those years (9 m2/person), 124 thousand people were provided with housing successfully.
In 1950-1970 rather high standard of living was provided in comparison with the previous
years (Meerovich, 2017). Large sites of territories, mainly in suburbs of the city, were developed
with pre-fabricated panel, block and rare – brick buildings. The main unit of the housing estate
during the considered period was the micro district. Micro districts were social and planning
units: besides residential buildings they included the separate or attached buildings of schools,
kindergartens, hospitals, shops.
As it is analyzed by Meerovich M.G. (Meerovich, 2016), Kanter M.M., Karpenko M.H.
Kanter&Karpenko, 2013), Zhdanova I.V. (Zhdanova, 2011), Chazova O.L. (Chazova, 2015) and
others, physicaldeterioration and the obsolescence of buildings and territories of the period of
1958-1970 is extremely big. All scientists agree on one position: design of the development
© Khrichenkov A.V., Ryzhova O.O., 2019
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strategy for the built-up territories is necessary, because the micro districts that were built during
the considered period are situatedthroughout the territory of Russia, and the residential buildings
and the system of public service have ceased to satisfy to the current needs of the
population(Kustikova & Matushkina, 2017).
Nowadays, the theory of micro district construction has become obsolete, but the question of
an opportunity and expediency of transformation of microdistricts into blocks, which are more
comfortable for life, is little studied. In Russian urban-planning practice there are no examples of
complex revitalization of territories without full demolition of buildings.
In Moscow in 2017, the large-scale project of renovation was launched, during which
demolition of a large number of buildings with resettlement of inhabitants was held. This project
has caused a big controversy, both among architectural community, and inhabitants of the
demolished buildings. In Yekaterinburg, as well as in many other Russian cities, there is no
opportunity for implementation of the project of renovation that is similar to the one launched in
Moscow. The reasons are the lack of regional programs of renovation, insufficient financing from
the federal budget and low interest of investors in development of the developed territories.
Methodology
In this article, the main attention is paid not to internal lay-out and structures of buildings,
but to the established planning schemes of micro districts.
The first investigation stage was the analysis of historical evolution of urban planning design
standards in the territory of modern Russia since 1930 up to now. It was revealed that standards
changed 3 times in 1958, 1962 and 1975. Their careful comparison and also processing of
statistical data of population and input of living spaces has allowed calculating “the renovation
potential”.
During the analysis of archival and bibliographic sources (Polyakov, 1964; Belousov, 1978)
the following types of planning schemes of micro districts were revealed: group, perimeter, line,
free and combined (Figure 1). Perimeter building scheme is characterized by an arrangement of
buildings along red lines (street boundaries). Group scheme is a combination of several groups of
buildings in the territory of the micro district. Line scheme is characterized by identical
orientation of all buildingsoften not in parallel and not perpendicular to streets. Such types of
development were recommended for town-planners and architects to be implemented in project
design of micro districts.

Figure 1. Types of planning scheme: group, perimeter, line, free

The retrospective analysis of maps, masterplans and references of the beginning and the end
of the researched period allowed tofind the territories where development was performed during
the considered period. The cartographical analysis, graphic-analytical and computer modelling
were used in order to detect types of building schemes of micro districts in Yekaterinburg.
Identification and assignment to planning schemes of a certain type is made by method of
comparing and analogies. Years of buildings construction, their structures and number of floors
are revealed by using the database of the Fund for Assistance in Reforming Housing and
Communal Serviceswebsite (Database of the State Corporation).
As a result, the most widespread planning schemes in development of Sverdlovsk in 19581970 are defined. Assessment of suitability of micro districts planning schemes for conversion to
blocks is made and living space (“the renovation potential”) which is possible for entering into
the established building proceeding from the changed standards of density of living space is
calculated.
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Measurement and analysis
Evolution of standards of urban planning design
In order to conduct the comparison, norms and standards of development from 1930 to 2016
(Rules and standards…, 1930; Building Norms 41-58, 1958; Building Norms and RulesII-K. 262, 1962; Building Norms and Rules II-60-75, 1975; Set of rules 42.13330, 2016)were studied. In
this period, standards had completely changed five times. It is important to note the increase of
the standard of living space per person and the increase of density of living space (the ratio of the
area of living space to the area of the territory of building). Besides, the optimum number of
floors of the housing estate was changed (from 4 floors in standards of 1930 up to 9 floors in
1975). The most interesting change is an optimum residential planning unit – a block in 1930,
micro district in 1958-2016, and now again a block in the newest standards of 2016. The
comparative Table 1 is given below.
Table 1
Comparison of the norms of urban planning
Index

1930

1958

1962

1975

2016

residential planning unit

block

micro
district
block

micro district

micro district

micro district
block

standard of living space
per person, Ƞ,[m2/person]

no standard

9

9

14.5

20-30

200-300

330-400

-

-

max 450

4

4-5

5

5-9

no standard

tape

free

no standard

no standard

no standard

densityof building [%]

25, max 40

max 24*

max 21*

no standard

-

density of living space,
Ƿ,[m2/ha]

no standard

2,4003,000*

2,800-3,200*

5,300-5,900*

-

coefficient of building

-

-

-

-

0.4**

coefficient of living space

-

-

-

-

0.8**

population
density
[person/ha]
optimum
number
of
floors
optimum
scheme

planning

* - for five-floor building
** - for building of small and average number of floors
***- for Yekaterinburg for 2017
Population and dynamics of input of housing

In order to conduct the assessment of scales of housing reform of Khrushchev, data of the
Russian statistical yearbook was studied (Russian Statistical Yearbook, 2007). Data of input of
living spaces in the cities of the Soviet Union located in the territory of modern Russia was
found. Even excluding the living space built in villages, the number of the built housing and
number of people whose living conditions have been improved, is enormously big. The integrated
calculation of the population provided with housing during 1950-1960 is presented in Table 2.
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Table 2
Input of housing in the cities in the territory of modern Russia

Year

Population*,
million people

City living
million m2*

1950

102,067.0

316.0

1960

119.045.8

1970

130.079.2

space,

Input of living space,
millionm2per 10 years*

Provided with housing,
million people**

570.8

254.8

28.3

913.7

342.9

38.1

* in the territory of modern Russia
** with norm of living space per person 9 m2/person

Being based on the official data of the Fund for Assistance in Reforming Housing and
Communal Services (Database of the State Corporation) website, the volume of input of living
space in Sverdlovsk for the considered period is revealed. Data of input of housing and also
density of living space which is most allowed by norms and standards of that time are provided in
Figure2.
800000
700000

Living space, m2

600000
500000
400000
300000
200000

Ƞ = 9 m2/person
Ƿ = 3,200 m2/ha
N = 8,526million m2

Ƞ = 9 m2/person
2
100000 Ƿ = 3,000 m /ha
N = 3,864 million m2
0

1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970

Year
Figure 2. Input of housing in Sverdlovsk and urban planning standards

“The renovation potential”
Sites where micro districts were being built during the period from 1958 to 1970 are
reflected in the Figure 3. Today,infill construction appears in many micro districts and it is
conducted without any strategy and out of a micro district context. At the same time, transport
and pedestrian communications are broken, there is a shortage of parking spaces and places for
children at schools and kindergartens and also there are problems with a microclimate in
territories. All this speaks about need of regulation of consolidation of micro districts.
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Figure 3. Micro districts built in 1958-1970

In order to assess investment attractiveness of sites of the established building it is necessary
to know how many living spaces can be entered in addition. The statistics given on Figure2 has
allowed calculating in a first approximation living space, potentially possible for consolidation in
micro districts.
The integrated calculation of renovationpotential is presented in Table 3.

Urban Form and Social Context: from Traditions to Newest Demands. 2018

1000

URBAN MORPHOLOGY, REGENERATION AND NEWEST URBAN DESIGN

Table 3

1962-1970

1958-1961

Calculation of potential of development for the city in general

∑

Input of housing,
N, m2

Density of living
space,
ƿ, m2/ha

Busy by building
land plots,
S=N/ƿ, ha

Possible general living
space
in
modern
norms, Ng.=S×8,000,
m2

Renovation
potential, Np=NgN, m2

2,318,389

3,000

772.8

6,182,370.7

3,863,981.7

5,684,223

3,200

1,776.3

14,210,557.5

8,526,334.5

2,549.1

20,392,928.2

12,390,316.2

8,002,612

Proceeding from the increased admissible density of living space it is possible to conclude
that construction in the considered period existing in the territory of Yekaterinburg can be
condensed (to increase living space by construction of new buildings or bysuperstructure) for
155% on average. This figure is received excluding already introduced in the considered micro
districts of infill construction – in micro districts with modern infill construction, the density of
living space is higher, than it was allowed during the considered period.
Typology of building of micro districts in 1958-1970.
In Sverdlovsk both infill construction and development of integral micro districts was
conducted, many of them have remained without any urban planning interventions. For more
exact assessment of renovation potential the integral (without modern urban intervention) micro
districts set by buildings of 1958-1970 were chosen (Figure 4).
Proceeding from the analyzed schemes of building(Polyakov, 1964), for each micro district
the prevailing type of planning scheme was defined. The summary graphic-analytical table which
contains data of urban planning indexes (Ss – area of site, Sl – area of living space, ƿ - density of
living space) of each micro district (Table 4) was made.
Total area of not deformed micro districts is 348.8 hectares. Total area of living space – 1.74
million m2. The average density of living space is 5,021 m2/ha that is above standard for the
considered period. Renovation potential for these micro districts is:
Np = N/ρ × 8,000 - N,
Np – renovation potential,
N – total area of living space of the considered micro districts,
ρ – average density of living space,
8,000 m2/ha – admissible density of living space according to modern standards (Set of rules
42.13330, 2016).
Np = 1.74 / 5,021 × 8,000 - 1.74
Np = 1.03million m2
In percentage expression the renovationpotential of the considered micro districts will be
1.03/1.74 = 0.59 = 59%.
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The prevalence of such building planning scheme as group is obvious. The second popular
type is perimeter planning scheme. These schemes are of interest in terms of creating
therenovation strategy. From the urban planning point of view these types of development
schemes are the easiest to transform to blocks because their planning solutions have the following
properties: the majority of buildings are focused by facades along streets, there is more obvious
division of private and public space, there is a possibility of incorporation of buildings for locking
blocks.

Figure 4. Integral micro districts
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Total

Plan

Group

105,279 5,037

95,620

125,579 5,232

134,705 5,613

148,301 5,639

20.9

19.9

24.0

24.0

26.3

821,702

106,809 4,031

26.5

4,805

105,409 4,791

22.0

163.6

Perimeter

ƿ, m2/ha Plan

Sl, m2

Ss, ha

Type of planning scheme

Table 4. The analysis of the chosen micro districts.

91.6

54.1

7.5

10.5

19.5

Ss, ha

5,742

4,656

4,219

ƿ, m2/ha Plan

440,617

266,389 4,924

43,063

48,886

82,279

Sl, m2

Line

74.3

23.6

20.1

30.6

Ss, ha

ƿ, m2/ha Plan

4,728

369,163

141,048 5,977

95,041

133,074 4,349

Sl, m2

Free

19.3

19.3

Ss, ha

ƿ, m2/ha

107,436

107,436 5,567

Sl, m2
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Conclusion
The results of the research of development in 1958-1970 in Yekaterinburg defined that the
considered living space makes 22% of the general housing in the city. Taking into account the
increased limit of density of living space, construction in the considered period in general around
the city can be condensed for 155%.
It is revealed that in the city there are complete micro districts which are not broken by infill
construction. The prevailing typesof planning scheme in them are group and perimeter.
The renovation potential for these micro districts is calculated (1.03 mln m2).
Considering tendencies of complex sustainable development of territories, shortage of free
lands for building in the city and the renovation processes started in Moscow it is possible to
assume the investors interest in development of these micro districts. Cumulative renovation
potential of the studied micro districts is 59%.
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ASSESSMENT OF STRESS RESISTANCE
OF EMPLOYEES OF THE CONSTRUCTION INDUSTRY
IN THE ARCTIC CONDITIONS OF NORILSK
Abstract: The list of professions engaged in the chain of construction activities includes
a wide range of management and executive positions.
Keywords: construction industry, staff, Norilsk, stress resistance, the Arctic.

Assessing the possibility of operations performed by construction organisations in the Arctic
conditions of Norilsk, one of the key problems is the issue of staffing. When working in extreme
conditions, in addition to experience and qualifications, it is important to pay special attention to
the socio-psychological climate in the team and individual psychological characteristics of each
employee.
Psychological support of employees in the Arctic conditions of Norilsk must necessarily be
carried out before the commencement of the employee's duties and include a set of measures to
timely identify and adjust the transitional state of employees, to determine the degree and rate of
fatigue, to maintain the optimal level of performance in different periods of professional activity.
The main directions of support of psychological integration are:
Monitoring of stress resistance to identify employees in the state of emotional instability;
Measures to correct the transition state;
Analysis of the causes of unstable state of employees (fear, panic, reduced motivation,
mental fatigue);
Development of recommendations for optimisation of the social and psychological
climate and interpersonal relations in the team;
Recommendations on improving the efficiency of group activities of employees by heads
of departments;
Psychological training for employees to perform complex professional tasks;
Identification of production and social factors affecting the emotional state of employees;
Development of recommendations for the prevention of interpersonal conflicts and
improvement of social and psychological climate.
Professional competence and experience of the personnel recruitment specialists are
necessary while selecting and forming groups of employees sent to work in the extreme
conditions of the city of Norilsk due to the working conditions’ features and non-standard
situations that require workers to take a creative approach to solve them.
High proficiency level of the HR department makes it possible to provide the organisation
with reliable and competent employees. As a consequence, it will help to increase the speed and
quality of works and reduce the number of days of incapacity for work, as well as, to increase the
profit, stability and competitiveness of the enterprise.
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Therefore, the heads of organisations need to clearly understand that the top priority is the
formation of the HR department, which actually means hiring the specialists with all the
necessary knowledge to be able to determine the suitability of workers and select the most trained
ones for performing work duties in the extreme Arctic conditions of the city of Norilsk. In
addition to labour legislation, methodological and regulatory documents related to work with
personnel, they should be strongly focused on issues of sociology and labour psychology.
Furthermore, modern methods of assessment, professional orientation, planning of work with
personnel, regulation of functions of employees and structural divisions, social management
technologies in complex application significantly improve the quality of work performance and
increase the emotional stability in the team.
The head of the HR department should have high professional skills, express the corporate
spirit of the organisation, show a desire to work with people, have pronounced communicative
features, timely analyse the socio-psychological processes at work, continuously pay attention to
the training and retraining of personnel, as well as learn the new methods of management.
The quantitative composition of the HR department depends on the total number of
employees, technical support, features of the organisation’s scope of activity, the structural
composition of employees, as well as the complexity of personnel management situation. It can
be determined independently by each organisation using accessible calculation methods.
The definition of the role assigned to each employee in the organisation should be
determined on the basis of the interests of production, taking into account the possibilities for the
fullest involvement of the employee in accordance with their qualifications, personal and
business skills, professional knowledge and work experience, in accordance with the head of the
unit where the employee is sent.
In organisations with a large number of employees, some difficulties arise in connection with
the solution of this issue, which are solved, first of all, in the interests of production, taking into
account the development strategy.
For the most effective solution of personnel recruitment for work in the extreme Arctic
conditions of the city of Norilsk, the following activitiesshould be carried out. First of all, it is
attraction of specialists of certain categories and determining the criteria for their
professionalism, as well as calculating quantitative interim results and establishing the ratio of the
candidates’ personal skills with the qualification requirements for this position.
Special attention while selecting personnel for work in extreme conditions, should be given
to the personal skills of the employee that are necessary to fulfill the functional duties, including
socially conditioned skills and psycho-physiological characteristics. Particular attention should be
also paid to discipline and emotional stability.
The employees for work in the extreme conditions of the city of Norilsk are selected from the
submitted number of applicants, according to the evaluation criteria developed for each position.
Selection takes place in several stages, with a reduction in the number of applicants for the vacant
position at each subsequent stage. As a result of selection, only those applicants remain who meet
the selection criteria more than others.
The first stage of the selection for a vacant position is the interview with an applicant, during
which a recruiting specialist forms the first impression about the candidate and the understanding
of the possibility of theiradequacy for the job according to the primary evaluation criteria.
The second stage includes testing, which helps to identify and evaluate a wide range of skills
necessary to perform works in the extreme conditions of the city of Norilsk.
The third stage includes taking part in business games when the applicant is placed in the
conditions and situations that are created as close as possible to actual manufactural reality.
Business games give us the most reliable way to foresee the behaviour of the candidate for a
vacant position in the extreme conditions of the city of Norilsk, as well as reveal their business
skills.
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The fourth stage is a probationary period, which makes it possible to reduce to the minimum
the possibility of making a mistake in choosing a candidate for a vacant position. Atthis stage the
applicant must demonstrate abilities that were not revealed during the previous stages,
demonstrate professional skills and knowledge.
It should be noted that one of the key selection criteria for employees working in the extreme
conditions of the city of Norilsk, is still individual psychological characteristics.
For the same situation, occurring with several employees at the same time, everyone reacts
differently. One is able to respond quickly and make the right decision, another for the same
actions can take much more time, the third one will come out of emotional balance and will not
be able to continue to work productively for a long time. While working in the extreme
conditions of Norilsk, the minimum response time to the situation is the criteria of particular
importance.
Table 1
Types of temperament
Temperament
sanguine
choleric
phlegmatic
melancholic

Ways of social adaptation
-strong
-stable
-strong
-unstable
-weak
-stable
-weak
-unstable

The main criteria for selecting employees for work in the extreme conditions of the city of
Norilsk are the combination of psycho-emotional stability (Table 1) and professionalism. It is
also necessary to correctly form the composition of the specific working crew taking into account
the emotional characteristics of each employee. This will balance the emotional activity or
passivity of the team in general.
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