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ABSTRACT

Home is the first pillar of social life and the most important space of human life, which by defining 
the territory and its relationship with other spaces, achieves a balanced interaction with this primary 
territory. The increased urban density following the changes in the contemporary lifestyle has led 
to the weakening of the home-based-spaces, which provided a just passing through spaces due to 
the disruption of the territorial behavior in the lack of residents' surveillance. The purpose of this 
research is to reduce the gap between theory and practice, by presenting the theoretical framework 
and testing the physical features using space syntax, answering the question of what spatial structure 
and physical features based on configuration imply territorial behavior. The research’s hidden 
assumption is that by creating spatial hierarchies in secondary territories and dividing them into 
three spatial domains, plus paying attention to the effects of physical configuration characteristics 
and the access structure between domains, it is possible to achieve interactive secondary territories 
with transparent shared ownership that can be defended. The research methodology is to explain 
the design framework in a qualitative and naturalistic way, and from a practical point of view the 
controlled tests of the design results using the space syntax and the comparative analogous of the 
mean depth in the UCL Depthmap software to analyze the effective physical features. The results 
show that firstly, the creation of spatial hierarchy in secondary territories leads to the strengthening of 
territorial behavior in the home-based-spaces, secondly, the arrangement and physical characteristics 
of these central open spaces, such as form of domains, access length and width, and its number, 
movement barriers and corners are effective in determining the privacy of territories. Also, these 
cases, along with visibility, natural surveillance, and people presence requiring activity support, are 
targeted suggestions for future researches.
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Mean Depth.
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1. INTRODUCTION
Residential buildings make up the major part of the 
built environment and as the first pillar of human 
social life, home is the most important livening 
space that influences and is affected by it. Humans 
have shaped their homes based on various methods 
over history, defined their territories, and protected 
them to make a balance in their interaction with 
the environment and community. Human beings 
have been always looking for privacy by defining 
his/her territories. This structure of territorial 
behavior and its borders have been influenced by 
the social, economic, and cultural structures within 
a geographical area and based on the lifestyle of its 
people through time. The considerable evolutions in 
recent centuries particularly after modernization and 
subsequently in the lifestyle and residence form of 
modern humans have led to change in human space. 
Population growth and urban density resulting from 
changes in economic and social structures of modern 
communities in addition to lack of sufficient land 
and area have led to the elimination or limitation 
of home-based-spaces and secondary territories-
shared areas belonging to a group of individuals that 
may seem unnecessary at first phase- for increasing 
building density and providing demanded housing 
and generating more income by spending less cost 
and time. Weakening home-based spaces and not 
determining the boundary of ownership in secondary 
and interactive territories would directly affect the 
territorial behavior and result in a quantitative and 
qualitative decline in the expected activities done in 
this shared domain, imbalance in social interactions, 
reduction in sense of ownership and surveillance 
over the living environment. On the other hand, this 
housing brokerage would limit the role of home to 
a place for settlement and shelter converting the 
inherent value of home to an exchange value, and 
some factors, such as spatial quality and providing 
human needs-not minimum need for shelter-become 
unessential. The exchange value of housing leads to 
a quantitative approach to the home problem, and is 
an effective factor for many displacements through 
human dwelling; this short-term living in a home 
within the contemporary lifestyle compared to long-
term life or living in a home for several generations 
has led to a dramatic decline in sense of belonging 
and surveillance over the home and neighborhood. 
Ultimately, we are watching the formation of 
neighborhood spaces in which, the destruction of 
territorial behavior system and lack of sense of 
belonging and surveillance of occupants and their 
proper interaction with each other in the home-based-
spaces as semiprivate and semi-public spaces, as 
well as non-determination of secondary territories’ 
ownership and social integration and segregation 
boundaries not only cannot provide human and social 
needs of people in the neighborhood environment, 
but also they have been limited to a space just for 
passing through. The use allocation, street pattern, 

and neighborhood in the contemporary dense urban 
structure are designed in a way that the only available 
space is the primary territory and secondary and 
shared territories in the absence of determining 
certain ownership and lack of sufficient and accurate 
natural surveillance of users.   
This study tries to review theoretical foundations in 
this scope using space syntax for physical analysis 
of neighborhood space by presenting the form and 
physical results affecting the territorial behavior for 
a better explanation of secondary territory boundaries 
and narrowing the gap between theory and practice. 
This paper aims to answer the question of what spatial 
structure layout and physical features can ensure 
territorial behavior in the secondary territories. How 
can one examine the consistency between qualitative 
studies on territorial behavior and early theoretical 
framework based on the space syntax method and 
find some results in the space configuration and form? 
The final goal is to provide a proper spatial pattern 
to determine the secondary and public territories in 
neighborhood space based on the comparative scale 
of physical characteristics of four early proposed 
patterns in a way to ensure social integration and 
segregation of its occupants in the home-based spaces. 
We assume that one can achieve secondary territories 
with relatively certain boundaries and transparent 
shared ownership that are defensible without creating 
surrounding and segregated neighborhoods without 
using walls and fence by creating spatial hierarchy 
from the primary territory as domain 0 (as personal 
territory of individuals and families) to the public 
territory as domain 4 and dividing the secondary 
territory between them to three spatial degrees of 
domain 1 (as secondary shared territory between 
blocks), domain 2 (as secondary shared territory 
between 4, 5 blocks and secondary territory in the 
neighborhood) and domain 3 (as the secondary shared 
territory of neighborhood). Moreover, the effect rate 
of these components can be explained based on the 
physical analysis of form characteristics and structure 
of access between domains. 

2. METHOD
This study theoretically examines the documentary 
studies and reviews theories about territorial behavior 
in general and the secondary territory in particular 
in terms of two scopes of environment psychology 
and social sustainability in a divergent form, and 
then extracts the practical theories about territorial 
behavior (Fig. 1) then determines the primary idea 
based on the design theories (Fig. 2). The third view 
examines the causal relationship between variables, 
the rate of the relationship, and the terms changing 
the relationship that is along with empirical tests. 
This study examines the effect of the primary idea of 
this study-creating spatial hierarchy in central open 
spaces from the public territory (domain 4) to primary 
territory (domain 0) as a subset of spatial structure 
(Table 1 and Fig. 3)- and the results of early physical 
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analyses on the effect of some cases such as form and 
shape of domains, number of accesses, movement 
barriers, and corners are compared and retested under 
the controlled conditions. To assess these results, four 
proposed designs having spatial organization and 

hierarchy similar to different physical characteristics 
are compared using software simulation and the 
“Space Syntax” method, which is a subset of 
environment psychology studies.  

Fig. 1. Conceptual Framework of Study; Practical Theories based on Territorial Behavior in the Secondary 
Territories and Testing it

This method was introduced by Professor Bill Hillier 
and Julienne Hanson (1984) at the Bartlett and used 
for analyzing the spatial organization and internal 
discipline of an urban system. In the space syntax 
method, the layout relation between all spaces is 
analyzed, and space characteristics are presented 
as mathematical and graphical parameters and 
analyzed through Gama maps and point and line 
analyses (Hillier 2015). Therefore, space syntax is 
a theory that has provided a Method for analysis of 
the physical environment, by using various software 
UCL Depthmap is one of the most authenticated ones. 
This software is used for the proposed designs of 
this study to examine visual mean depth parameters 
and compare them with the concepts of domain and 
spatial hierarchy. 
In an analysis of components through the considered 
software, there is a depth in any situation that needs 
passing through in-between space to go from one to 
another space (or axial rotations). It means that the 

more we need in-between spaces to have access to a 
space, the more the spatial depth will be. Therefore, the 
concept of depth indicates the space layout regarding 
the relation between its objects and elements not 
related to metric distances and distance measurement, 
and it corresponds to the concept of spatial hierarchy. 
Hierarchical changes from public territory (domain 
4) to secondary territory in the block (domain 1) are 
considered an ascending trend in the analyses of this 
study. It means that Domain 1 has the highest depth, 
and Domain 4 has the lowest depth. The important 
point about the analysis of components of the most 
external domain is that domain 4 has been considered 
almost similar to each other, and to the wall of the 
main street is all four designs. Three other domains 
are indeed compared based on this method in the 
extant study. Ultimately, the outputs of this analysis 
have been collected in Table 2 within a colored range 
from red for the highest value to blue for the lowest 
rate of parameter.
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3. THEORETICAL FRAMEWORK
 Theories and discussions on the human environment 
were an antithesis of the pragmatic architecture of 
the 19th and 20th centuries that its goals were to find 
a strategy for housing of large population during 
the short term and design new patterns for social 
organizations and their required physical spaces 
could create a synthesis of environment psychology 
and social psychology in the man-made space field 
especially in the urban environment and residential 
environments by criticizing the modern architecture 
since second half of 20th century. These studies have 
examined and predicted human behavior in urban 
environments by using place-based behavioral 
sciences-environmental behavior- focusing on a 
better understanding of the relationship between 
humans and the physical environment and analysis 
of the physical environment. It means that every 
physical environment provides a certain range of 
behaviors. In other words, a significant correlation 
exists between physical characteristics and the 
environmental behavior of individuals, including 
movement and sitting behaviors (Eslami Mojaveri, 
Ansari, and Einifar 2022). The main problem of these 
studies is to match the environmental capability with 
human needs that result in the formation of a human 
environment. These studies are done within a range 
from urban planning and urban development to the 
architecture of single buildings. The considered area 
of this study is the central scale and neighborhood 
boundary as the most important place for the advent 
of secondary territories.

3.1. Nature of Territorial Behavior
This study reviews the theoretical frameworks 
in detail in terms of two perspectives (Fig. 1) of 
environment psychology-within two environment and 
social behavior scopes- and the concept of home and 
social sustainability- including some theories such 
as social integration and segregation and security- 
to explain how secondary territories are designed 
in a neighborhood (home-based-space). The third 
perspective is returning to environment psychology 
and the use of the space syntax method to assess the 
results of design based on the theoretical framework.  
In terms of environmental psychology and studies 
conducted on social behavior and environment, the 
notion of territory is rooted in sociological analyses 
of urban life that began in the 1920s (Park et al., 
1925; Thrasher 1927; Zorbaugh 1929; Whyte 1949; 
Yablonsky 1962). A geographical territory is a place 
that is personalized by marking and defended against 
violation and encroachment (R. Sommer 1969; 
Sommer and Becker 1969: Becker and Mayo 1971; 
Becker 1973). Territorial behavior is a mechanism 
used to control the border between self and others, 
which is done through privatization or marking 
an object or place and indicates that the place or 
object belongs to a person or a group of individuals. 
Privatization and ownership creation are used in 

monitoring social interactions. Defensive reactions 
are usually shown when territory borders are violated 
or trespassed. The territorial behavior is based on the 
core role of privacy and private space. Private space 
is a space or bubble around a person the invasion of 
others may be stressful and annoying (T. Hall 1966). 
Moreover, personal traits and also some variables of 
the location, such as the formality rate of place are 
factors affecting the mechanism of personal space 
(Altman 1975). Familiar environments evoke more 
willingness to make close relationships, which 
occurs because people may have more supervision 
over their relationships (Felipe and Sommer 1966). 
Researchers distinguish between primary, secondary, 
and public territories based on the surveillance rate 
and ownership durability of individuals in a place, 
and the importance of territory design is seen in 
detecting whether they are primary, secondary, 
or public (Altman 1975). It means that primary 
territory is owned and used inclusively by a person or 
certain group, such as a family under the permanent 
authority, and includes private and semiprivate 
territories of individuals with clear ownership and is 
equivalent to private and personal space and territory 
of a residential unit in other classifications. Public 
territory includes temporary boundaries that anybody 
has access to and can go there but cannot necessarily 
do action there and the law rules, and regulations 
would determine the access, method, and limited time 
of using these territories (Altman 1975). Secondary 
territory, the main problem considered in this study, 
is under the surveillance of its owners on the one 
hand and is open to the public on the other hand, and 
is a bridge between primary territory-with full and 
comprehensive supervision of the person- and public 
territory available to the public that can be considered 
as the private territory of a group of individuals. This 
territory can be the only shared territory between 
a group of people without creating a field for 
interaction that is assumed the shared social territory 
or can be not only a shared space but also provides 
the field for their interaction that is considered as 
interactive social territory (Eslami Mojaveri 2022). 
Semiprivate and semipublic spaces are equivalent to 
home-based space and territory of several residential 
units, respectively in the spatial divisions (Table 1).
In terms of the home concept, a review of territorial 
behavior in a historical trend and observing similar 
actions of ancestors indicate the key role of the 
tendency for privacy and the factor shaping such 
concept, so that this inner tendency has provided 
various manifestations in the interaction with different 
external conditions in terms of time and place, various 
social and cultural situations and available facilities. 
Therefore, this tendency has been a factor in forming 
territories related to the person, family, and different 
groups and communities; so that can be defensible 
against human, natural, and animal factors of the 
surrounding environment, and surveillance over it is 
simple, and not only prevent others’ invasion but also 
provide a proper field for interaction. In other words, 
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the environmental capability of this space does not 
determine the range of aggressive behavior, and this 
takes into account risky behavior. Reflection on the 
historical background of territorial behavior indicates 
that Egyptians planted grapevine around their gardens 
to prevent others’ invasion, Greeks defined some in-
between spaces by designing porches around their 
houses, and wealthy English people gated their 
summer houses using stone walls and parks, for 
instance (McGinley 1959). 

3.2. Social Sustainability and Territorial 
Behavior
Accurate determination of social integration and 
segregation boundaries is highly important in forming 
territories in terms of social sustainability. The reason 
is that segregation means the separate physical life of 
different groups of people (Mohammadzadeh Azari 
2018) that may have appeared with demographic 
(age or family), ethical (nationality or culture), and 
socioeconomic (income or job) motivations (Gans 
2008). The gated communities are surrounded and 
separated from the environment around them and 
suffer from the gap between integration and proper 
interactions in the community. In general, the concept 
of integration can be used in semantic scopes. In the 
first scope, places can be integrated in terms of the 
type of buildings, their forms, and determined uses. 
In another scope, places may be integrated based on 
the viewpoint of users and their social characteristics 
(e.g., income and job, type of household, age, 
ethnicity, etc.) (Tunstall and Fenton 2006). 
In the case of security that is influenced by both 
social and physical factors, we find some studies 
on defensible space, crime prevention through 
environmental design (CPTED1), and safe growth in 
terms of the physical effect that all of them examine 
the impact of territorial behavior as one of the most 
important factors affecting security.

4. PRACTICAL THEORIES 
The practical theories extracted from theoretical 

frameworks available in the field of territorial 
behavior are divided into two main categories spatial 
organization and demarcation. Spatial organization 
means the layout and arrangement of full and empty 
spaces, the pattern of streets, and generally the features 
that determine the structure of an environment that 
include three categories of “spatial hierarchy,” 
“density,” and “use.” Demarcation means an accurate 
determination of domain and behavioral territories 
by defining their edges that can be realized based on 
physical, symbolic, visual, and physiological methods 
(Lees and Warwick 2020). Density means the number 
of users in a shared space, such as a neighborhood, 
block, courtyard, threshold, and entrance as 
hierarchies of secondary territories. The more non-
transparent the users and ownership of spaces, the 
weaker the territorial behavior will be. For instance, 
the division of a wide neighborhood into several 
smaller neighborhoods and using separate access for 
each can increase security (Newman 1996). The use 
is distributed and assigned in a way to meet the needs 
of individuals living in the neighborhood without 
eliminating their interests, so this contradiction may 
result in undesirable intrusion of people into their 
territories, tension, and conflict. The main problem 
of this study that is spatial hierarchy means grading 
spaces and routes. 

4.1. Spatial Hierarchy in Home-Based-Space 
Spatial hierarchy in the nodes means grading public, 
semipublic, semi-private, and private spaces- or 
public, secondary, and primary territories-in the 
central spaces. Oscar Newman (1996) believes that 
semiprivate and semipublic spaces that do not have 
transparent shared ownership, such as long abandoned 
corridors in apartments and mass high-rise buildings 
cause criminal behavior. He instead suggests a kind 
of spatial hierarchy from public to private space (Fig. 
2). The spatial hierarchy in the routes means grading 
the network of routes and accesses that strengthen 
territorial behavior (Larimian, Saeideh Zarabadi, and 
Sadeghi 2013; Yazdanfar and Nazari 2015). 

Fig. 2. Spatial Hierarchy from Public to Private
(Newman 1996)
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Table 1 indicates the division of various types 
of spatial hierarchies and territories by different 

researchers and their overlapping areas.  

Table 1. Overlapping Comments of Various Researchers in Determining Types of Territories
Researcher Classification Considered in this Research Year 

Authors Public Territory Secondary Territory Primary Territory (2023)
Domain 4 Domain 3 Domain 2 Domain 1 Domain 0

Beyond Neighborhood Neighbor-
hood 

Middle Neigh-
borhood

Middle 
Block 

Home 

Researcher Types of Classifications Presented for Territory Year 
Alexander & 
Chermayeff 

Public Spaces 
of the City 

Semipublic 
Spaces of the City 

Public Spaces of 
one Group 

Private Spaces for 
one Group 

Private Spaces 
of a Family 

Private Spaces 
of a Family 

(1971)

Irwin Altman Public Territory Secondary Territory Primary Territory (1975)
Douglas Porteous Available Space in the Home Home-Based-Space Private Space (1976)

Mahmoud 
Tavassoli

Territory of a Neighborhood 
Unit 

Territory of Several Residential Units Territory of a Residential Unit (1986)

Oscar Newman Public Semipublic Semiprivate Private (1996)

Nasr Eslami 
Mojaveri 

Beyond Neighborhood /Urban 
Territory 

Interactive Social Territory (Shared 
and Interactive Territory) Family 

Territory 
Semiprivate 

Territory 
Private 

Territory (2022)
Shared Social Territory (Shared and 

Non-Interactive Territory)

(Retrieved from Aghalatifi 2012)

The creation of spatial hierarchy from the secondary 
territory as Domain 0 to the public territory as Domain 
4 and the division of secondary territory between these 
two territories into three spatial degrees of Domain 
1, domain 2, and Domain 3 was the idea of this 
study. It should be noted that in this spatial division, 
domain 1 of the middle block is considered as shared 

secondary territory for a building block, domain 2 
of the middle neighborhood space is considered as 
shared secondary territory between 4-6 blocks, and 
domain 3 of neighborhood space is taken as shared 
secondary territory between all blocks of residential 
complex (Fig. 3).  

Fig. 3. Basic Idea; Creating Spatial Hierarchy from the Domain of the beyond Neighborhood (Public Territory) 
to the Home (Private Territory)

5. FINDINGS 
Fig 4 depicts the four proposed designs in a way that all 
of them are placed in a fixed density between open and 
closed space with a hierarchical spatial organization 

of central open spaces from public territory to the 
secondary territory of the middle block (domain 
1), but each has a different physical characteristic, 
including form structure of each domain, axial or core 
shape, length, width, and location of accesses.
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Fig. 4. Spatial Hierarchy from Public to Private Territory and Three Spatial Degree of Secondary Territory and 
its Relation with Residential and Commercial Spaces in Four Proposed Designs

In the first column of Table 2, domain 4 (public 
territory) connected to domain 3 (secondary territory of 
the neighborhood) is first analyzed for each proposed 
design, and then in the second column, domain 2 
(secondary territory of the middle neighborhood) and 
in the third column, domain 1 (secondary territory of 
middle bock) are added to find the effect of spatial 
hierarchy idea from domain 4 as the public territory 
to the domain 1 (comprising domain 3, domain 2, and 
domain 1 as secondary territories) that was mentioned 
before (Fig. 3) in the 4 proposed designs (Fig. 4) by 
comparing the values of visual depth in each design. 
For instance, in the first design and left column 
ranging from domain 4 to domain 3, minimum and 
maximum values equal 1.17 and 2.54, respectively 
but these values are increased to 1.47 and 2.99 in the 
middle column ranging from domain 4 to domain 2. 
Similarly, the interval of 1.82-4.86 is seen in the right 
column, ranging from domain 4 to domain 1, and the 
same process is seen for other designs.
Moreover, different physical modes are presented 
for each proposed design in each column to compare 
them, and find the effect of various form features, 
including form and shape of domains, number of 
accesses, movement barriers, and corners, and test 
each design under controlled circumstances.
According to the visual mean depths reported 
in Table 2 indicating in left-hand column from 
domain 4 (public territory) to domain 3 (secondary 
territory of neighborhood), middle column from 
domain 4 to domain 2 (secondary territory of middle 

neighborhood), and right-hand column from domain 
4 to domain 1 (secondary territory of middle block) 
related to each design, colors from blue to red in each 
image indicates the minimum and maximum values 
of that image that is written in front of it. It is shown 
that after adding hierarchies of domain 1, domain 2, 
and domain 3 as the secondary territory to domain 4 
as the public territory, the depth values are increased, 
which can improve the territorial behavior. It means 
that we reach domain 1 which is the most private 
degree of secondary territories through a certain 
hierarchy and more spatial intermediaries. This is our 
expected territorial behavior in organizing secondary 
territories by creating depth and hierarchy of central 
open spaces and assigning shared ownership with 
transparent physical demarcations without creating 
complete gating (confinement) and segregation.  
Also, the most optimum case of each design is shown 
in Table 3 to compare these four designs. In addition, 
the initial pattern for the formation of each design is 
explained in the left-hand column. For example, in 
comparison between value graphs through a horizontal 
row, the depth values are increased from left to right. 
The higher the depth value in moving from domain 
4 to domain 1 and the more hierarchical the changes 
without immediate jump, the better the performance 
of the design will be. It is seen in the right-hand 
column showing the final mode of each design from 
domain 4 to domain 1, design 1 has the highest depth, 
and design 3 shows the best hierarchical changes in 
depth rate after domains are added. 
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Table 2. Min and Max Values of Visual Depth in Different Alternatives of 4 Proposed Designs
Number of Domains 

Domain 4 to Domain 3 Domain 2 added to the Left-Hand Column Domain 1 added to the Left-Hand Column

Number of 
Designs

Analytical 
Graph 

Max and 
Min N Number of 

Designs
Analytical 

Graph 
Max and 

Min N Number of 
Designs

Analytical 
Graph 

Max and 
Min N

D
es

ig
n 

1

1

Min 1.24 1
Min 1.59

1
Min 1.86

Max 2.62 Max 4.61

Max 2.54 2
Min 1.50

2
Min 1.82

Max 2.46 Max 4.53

2

Min 1.17 3
Min 1.57

3
Min 1.93

Max 2.99 Max 4.86

Max 2.12 4
Min 1.47

4
Min 1.82

Max 2.86 Max 4.78

D
es

ig
n 

2

1
Min 1.04

1
Min 1.22

1
Min 1.54

Max 2.00 Max 2.05 Max 3.96

2
Min 1.03

2
Min 1.21

2
Min 1.54

Max 1.99 Max 2.07 Max 3.96

D
es

ig
n 

3

1
Min 1.48

1

Min 1.74 1
Min 1.86

Max 2.87 Max 3.96

2
Min 1.43

Max 3.74 2
Min 1.94

Max 2.77 Max 3.95

3
Min 1.45

2

Min 1.84 3
Min 1.94

Max 2.78 Max 3.96

4
Min 1.57

Max 3.78 4
Min 1.97

Max 2.84 Max 4.35

D
es

ig
n 

4

1
Min 1.13

1
Min 1.37

1

Min 1.67
Max 1.94 Max 2.50

2
Min 1.14

2
Min 1.65

Max 3.73
Max 2.14 Max 2.88

3
Min 1.33

3
Min 1.38

2

Min 1.68
Max 2.74 Max 3.40

4
Min 1.33

4
Min 1.66

Max 3.72
Max 2.75 Max 3.72
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Table 3. Analysis of Spatial Depth Values in the Optimum Mode of four Proposed Designs and Assessment of Effect 
Rate of Spatial Hierarchies

N
um

be
r 

of
 D

es
ig

ns
 

Basic Pattern Design Plan Parame-
ters 

Number of Domains 
Domain 4 to 

Domain 3
Domain 4 to 

Domain 2
Domain 4 to 

Domain 1

D
es

ig
n 

1

Analytical 
Graph of 

Depth 

Numerical 
Values 

Min Max Min Max Min Max

1.24 2.54 1.57 2.99 1.93 4.86

One Main Linear 
Core, 2 Secondary 
Central Cores, 8 

Central Microcores

Graph of 
Values 

D
es

ig
n 

2

Analytical 
Graph of 

Depth 

Numerical 
Values 

Min Max Min Max Min Max

1.04 2.00 1.22 2.05 1.54 3.96

One Main Linear 
Core, 2 Secondary 

Linear Cores, 8 
Central Microcores

Graph of 
Values 

D
es

ig
n 

3

Analytical 
Graph of 

Depth 

Numerical 
Values 

Min Max Min Max Min Max

1.57 2.84 1.84 3.78 1.97 4.35

One Main Linear 
Core, 3 Secondary 
Central Cores, 12 

Central Microcores 

Graph of 
Values 

D
es

ig
n 

4

Analytical 
Graph of 

Depth 

Numerical 
Values 

Min Max Min Max Min Max

1.33 2.75 1.66 3.72 1.67 3.73

One Main Linear 
Core, 5 Secondary 
Linear, and Central 

Cores

Graph of 
Values 

The effect of different form characteristics can be 
found by comparing physical analyses of the four 
designs. In Table 4, six hypotheses are expressed that 
are the effect of the hierarchy of central open spaces, 
form, and shape of domain 3 (secondary territory 
of neighborhood) connected to domain 4 (public 
territory), length and width of access, number of 
accesses, movement barriers, and cornets under the 
controlled circumstances, and then these hypotheses 
are tested based on space syntax method and UCL 

Depthmap software. In Table 4, the hypothesis of 
each parameter is adopted from Table 2 then this 
hypothesis is retested under controlled circumstances. 
In some cases, the retest is not required because other 
variables in the outputs of Table 2 are fixed, such as 
the effect of spatial hierarchy that was examined in 
Table 2 or the effect of movement barriers and corners 
that were tested in Table 2 under fixed conditions 
separately in each design. 
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Table 4. Testing Six Assumed Physical Features and their Effect on the Spatial Depth Parameter based on the Space 

Syntax Method 
Diagram Analytical Graphs of Spatial DepthParameter 

Im
ag

e 
re

tri
ev

ed
 fr

om
 T

ab
le

 2

1
Hierarchy of 
Central Open 

Spaces 

 Min: 1.24 Max: 4.86Interval of 
Values 

When spatial hierarchy is created for central open spaces, the spatial depth rate is also increased hierarchically. Hypothesis 

The right column shows proposed design 1, and the left column shows the proposed design 3. The first row is 
accessed from domain 4 to domain 3, the second row indicates access from domain 4 to domain 2, and the third row 
shows access from domain 4 to domain 1. See Table 3 for information.  

Explanation 

Dividing central open spaces into four spatial hierarchies from domain 1 to domain 4 would increase the spatial 
depth (Table 2 supplement)Conclusion 

Im
ag

e 
re

tri
ev

ed
 fr

om
 T

ab
le

 22
The Form 
and Shape 

of Domain 3 
connected to 

Domain 4

 Min: 1.03 Max: 2.78Interval of 
Values

The more elongated the form of domain 4 perpendicular to the access route to it, the 
higher the spatial depth will be.  Hypothesis

C
on

tro
lle

d 
te

st
 

Testing 
Hypothesis

 Min: 1.03 Max: 1.97Interval of 
Values

The area of domain 3 and the length and width of access articulation are fixed, and variations are considered only 
in the form of domain 3. Explanations

Maximum depth rate is similar in all four cases and the form of domain 3 has not affected this value (and length 
width and the number of accesses may be the factors affecting this value) but the dispersion and points are different 
with maximum depth rate and the elongated form perpendicular to the access has the highest level of points with 
maximum depth values (red points). 

Conclusion 
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Diagram Analytical Graphs of Spatial DepthParameter 

C
on

tro
lle

d 
Te

st
 3

Length and 
Width of 
Access 

 Min: 1.01 Max: 2.03Interval of 
Values

According to the test above, the more the openness (width) of the access and the shorter its length, the more the 
spatial depth will be. Hypothesis 

The area of domain 3 is fixed, and variations are considered only in the length, width, and area of access articulation. 
In horizontal rows, width is fixed and length is variable, and in vertical columns, length is fixed, and width changes.Explanations 

When the length is increased and the width of the access route decreases, depth rises, and it declines when length 
and width are decreased and increased, respectively. Conclusion 

Im
ag

e 
re

tri
ev

ed
 fr

om
 T

ab
le

 2

4
Number of 
Accesses

Interval of 
Values

The fewer the number of accesses, the higher the spatial depth will be.Hypothesis 

C
on

tro
lle

d 
Te

st
 

*

Testing 
Hypothesis *

 Min: 1.34 Max: 2.03Interval of 
Values 

In the right column, the width of access is 20m, and in the left column, this width equals 10m, and the length remains 
fixed.Explanations 

The fewer the number of accesses, the higher the spatial depth and the more the maximum rate will be. 
Note: the first mode in which the right column has one access with a 20cm width (red star) and the second mode in 
which the left column has two accesses with a 10m width (blue star) have similar access areas and a relatively similar 
performance in depth but have different dispersions. Moreover, red and orange points having a mean value of 1.95 
make 20% in the first model and 24% of whole points in the second model. it means that mode 2 a little outperforms 
the mode 1 due to its smaller width.  

Conclusion
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Diagram Analytical Graphs of Spatial DepthParameter 

Im
ag

e 
re

tri
ev

ed
 fr

om
 T

ab
le

 2
 

5
Movement 

Barriers

 Min: 1.13 Max: 2.84Interval of 
Values

The placement of movement barriers would increase the depth.Hypothesis 

In the right column, the mode without barrier of each design is placed, and its case with barrier is placed in the left-
hand column. Explanation 

The placement of movement barriers leads to higher depth. Also, the dispersion pattern would change the points 
having maximum depth. This value reaches its maximum rate on the back of movement barriers relative to its access 
route. Maximum rate of depth equals 20% in the first design, while experiences 2% and 40% rise in the second and 
third designs, respectively. Moreover, the mean depth value has had a 20%, 7.2%, and 23.5% increase in the first, 
second, and third designs, respectively.

Conclusion 

Im
ag

e 
re

tri
ev

ed
 fr

om
 T

ab
le

 2
 

6
Corners 

 Min: 1.03 Max: 2.87Interval of 
Values 

The placement of corners and indented and convex spaces would increase depth. Hypothesis 

The case without indentation and the mode with indentation are shown in the right and left columns, respectively. Explanations 

Depth values are a little increased in indentations. It should be noted that these corners are suitable for some spaces, 
such as the entrance gate of residential blocks, but cause insecurity in the public spaces that are far from visibility.Conclusion 

According to the comparison between these physical 
characteristics in diverse climates of Iran, it can 
be stated that this spatial hierarchy can be shaped 

in the hot and arid climate with central courtyard 
organization as secondary territory of middle block 
(domains 1) in form of central courtyard branched 



Determining the Spatial Organization of the Neighborhood
Page Numbers: 83-98

95

Ar
m

an
sh

ah
r A

rc
hi

te
ct

ur
e 

& 
Ur

ba
n 

De
ve

lop
m

en
t

Vo
lu

m
e 

17
, I

ss
ue

 4
6,

 S
pr

in
g 

20
24

from secondary territory of linear low-width middle 
neighborhood (domains 2) with maximum shading 
branched from the secondary territory of linear or 
core neighborhood (domains 3) open for interactions 
of middle neighborhood. In cold and arid climates 
with dense construction mass, the same branching 
technique can be used, and the difference is seen in 
considering domain 1 as south-facing courtyards of 
closed and compressed interconnected residential 
masses instead of using a central courtyard. Also, 
central open spaces must be avoided especially in the 
wind direction. In cold and humid climates that need 
openings towards different directions in a relatively 
dense mass, volumetric masses with sufficient depth 
can be used around domain 1 of the central courtyard 
with openings in different directions connected to 
the not-much-wide core domain 2. The numerosity 
of openings in different directions in the hot and 
humid climates that need uncompressed texture for 
ventilation next to the central courtyard structure 
is adopted from cultural structures, so can be used 
as volumetric masses with openings in different 
directions around the domain 1 of wide central 
courtyards that provide a large central open space. 
Finally, it should be considered that a more precise 
assessment of the role of spatial hierarchy in the 
physical structure of built environments is needed in 
different climates by considering spatial depth and 
territorial behaviors. Therefore, it can be a topic for 
further studies. 

6. CONCLUSION   
As expressed in Table 1, the basic idea of the spatial 
hierarchy of domain 4 as public territory and quarte, 
division of secondary territories of domain 3 as 
neighborhood, domain 2 as middle neighborhood, 
and domain 1 as the middle block (Fig. 3) by 
studying environmental design stream affected by the 
behavioral sciences and social sustainability related 
to territorial behavior in the home-based-spaces 
within the theoretical framework and determining 
the impact of spatial hierarchy parameter in the field 

of practical theories. In the next step, the physical 
aspect of the four designs proposed based on the 
basic idea (Fig. 4) was tested by comparing their 
spatial depth parameters with some components such 
as spatial hierarchy and territorial behavior, domain, 
and privacy based on the Space Syntax method 
and using UCL Depthmap Software. In this case, 
we joined many researchers around the world who 
tend to compare parameters of space syntax theory 
and various components of the architecture and use 
this theory as a configuration technique (Tables 2 
& 3). The information provided in Table 2 helps to 
explain the initial hypotheses of physical effects and 
form features that were tested under the controlled 
conditions (Table 4). As mentioned in Table 4, it was 
concluded that the creation of spatial hierarchy in 
secondary territories has firstly affected the spatial 
depth rate and strengthened the territorial behavior in 
the home-based space (test 1). Secondly, the layout 
method and physical characteristics of these central 
open spaces could affect the result. The wider and 
shorter the access from one to another domain and 
the more the number of accesses, the lower the depth 
rate will be, which is more suitable for public spaces. 
When social spaces become more private, the number 
of accesses must be lower with a narrower width or 
wider length based on the circumstances (tests 3 & 
4). However, domain configuration did not affect 
the depth but affected the dispersion of the surfaces 
with maximum depth. For example, more surface 
of domain 3 is assigned to maximum depth in the 
elongated rectangular form of domain 3 parallel to 
domain 4 with one connection point compared to the 
square or rectangular form perpendicular to domain 4 
(test 2). Moreover, physical barriers in the route (test 
5) and indented corners (test 6) would increase the 
depth rate. It should be noted that these variables-in 
addition to other parameters such as visibility, natural 
surveillance, and people's presence in social spaces 
of the neighborhood that require supporting activities 
based on their needs- are considerable topics in the 
relevant literature that can be examined in future 
studies.
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