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sustainability and its various dimensions continue. With deductive exploration in
the theoretical literature, the urban form can be categorized into components
such as communication networks, public transportation systems, pedestrian and
bicycle access, spatial structure, spatial distribution of activities, housing and
settlement size, natural phenomena, and nonfunctional imagery. Due to the
interdependence of the components of this concept with different dimensions of
the city, its role in different aspects of sustainability will be undeniable to the
extent that one of the most important sources of instability is the city's form. A
critical review of the new frameworks for urban planning and redevelopment
aimed at achieving sustainability points to a disagreement over the most
desirable sustainable urban form. This problem can be solved only by the
measurement of the relationship between sustainability indicators and urban
form in different case samples with different resolving characteristics and their
results can be generalized. This study, using inductive research method and
FANP in Pyton, as well as GIS for analyzing spatial data and residents'
questionnaires for quality indicators, aimed to evaluate the sustainability levels
in the 22regions of Tehran first, and then classify the regions according to the
form and spatial structure. Finally, the relationship between urban form and
spatial structure with sustainability components in the scale of Tehran's regions
was measured. Regression outputs indicate the direct influence of urban form
and urban structure parameters on sustainability components in the regions of
Tehran.
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Extended Abstract

1. Introduction

Rapid urban development in recent decades
has affected various dimensions of human
life. The intensity of this impact, as well as
the role of cities in the consumption of
energy and natural resources, the
production of waste and contaminants, and
the concentration of human activities have
made sustainable urban development a key
element in the future, and therefore, efforts
to understand urban sustainability and its
various dimensions continue. The efficient
way of land wuse planning, access-
appropriate and inclusive public
transportation, optimal use of energy and
land resources and the possibility of
renewing its cycle, reducing environmental
pollution, sustainable urban economy, social
interactions, diversity, and maintaining and
creating a healthy living environment
contribute to urban sustainability and
provide living conditions in cities. These
issues are directly related to the
components of the urban form on an
intermediate scale. In the last century,
fundamental changes in the urban spatial
structure have taken place in the cities of the
world, which have attracted the attention of
geographers, economists, and urban
planners (Li, 2020:2).

With  deductive exploration in the
theoretical literature, the urban form can be
categorized into components such as
communication networks, public
transportation systems, pedestrian and
bicycle access, spatial structure, spatial
distribution of activities, housing and
settlement size, natural phenomena, and
non-functional imagery. Considering the
interdependence of the components of this
concept with different dimensions of the
city and their impact on the two sources of
land and energy, its role in different aspects
of sustainability (environmental, economic,
and social) will be undeniable to the extent

that one of the most important sources of
instability is the form of the city. Therefore,
achieving a sustainable city form that
promotes the development of more efficient
housing and urban activities has become a
concern of urban planners. This challenge
has led the developers to provide new
frameworks for the rehabilitation of urban
areas to achieve sustainability. These
approaches refer to different special levels
(regional, metropolitan, urban, local, etc.).

A critical review of the new frameworks for
urban planning and redevelopment with the
aim of achieving sustainability points to a
disagreement over the most desirable
sustainable urban form. In addition, there is
no clear conceptual framework that can
compare these approaches, proposals, and
planning policies. This problem can be
solved only by the measurement of the
relationship between sustainability
indicators and urban form in different case
samples with different resolving
characteristics, and their results can be
generalized.

2. Research Methodology

This research aimed to evaluate the
sustainability levels in the 22 regions of
Tehran, and then to classify the regions
according to the form and spatial structure
using inductive research method and FANP
in Pyton, as well as GIS for analyzing spatial
data and residents' questionnaire (2200
questionnaires in the regions of Tehran) for
quality indicators. Finally, the relationship
between urban form and spatial structure
with sustainability components in the scale
of Tehran's regions was measured. In the
FANP model, which combines the methods
of network analysis process (ANP) and factor
analysis (Factor Analysis), the correlation
coefficients of the wvariables in the
correlation matrix are considered as the
coefficient of the importance of each of
them. Thus, by using the FANP model, the
total score of the special form and structure,
as well as the stability score of the regions,
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was obtained by considering different
importance coefficients based on the
correlations.

3. Research Findings
According to FANP model outputs, regions
22, 2, and 1 obtained the highest scores in
terms of sustainability indicators, and
regions 1, 21, and 22 have the highest scores
in terms of urban form and urban structure
indicators. Also, regions 6, 12, and 11 and
regions 9, 8, and 11 obtained the lowest
scores in terms of form and spatial structure
and sustainability indicators, respectively.
Regression outputs indicate the direct
influence of urban form and urban structure
parameters on sustainability components in
the regions of Tehran.

4. Conclusion

If Tehran is considered in three locations
(the center of Tehran Metropolitan, the city
of Tehran, and all of 22 regions), some of the
major axis of the urban form and spatial
structure (such as urban communication
networks, the share of urban areas from the
population and natural and artificial
structure) in the structural plan and
comprehensive plan of Tehran and other
cases such as population density, public
transportation, and construction densities
in a detailed plan of the city of Tehran have
been analyzed without considering the
purposeful and systematic effects of these
components on different dimensions of
sustainability. On the other hand, many
foreign and domestic studies have focused

on explaining the effects of a limited number
of form factors on some aspects of urban
sustainability. Therefore, a comprehensive
analysis of the relationship between urban
form and spatial structure in Tehran's urban
scale will be important in many ways. The
results of the implementation of the
theoretical framework in Tehran and the
classification of its regions enable us to
better understand the relationship between
these concepts. Measuring the relationship
between urban form and spatial structure
with urban sustainability and testing the
theoretical framework of the present study
in different case studies with different
spatial scales will be important for
generalizations and quantitative modeling in
future studies. Explaining the relationship
and how the form and structure of space
affect sustainability can be regarded as a way
to move towards urban sustainability.
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SV28 | -0.086 | 0.090 | -0.079 | -0.074 | -0.753 ‘ -0.317 | 0.040 | -0.048 | 0.207 | 0.407 | -0.071 0(;56 1.000 0916 0.084
sv29 | -0.184 | 0155 | 0273 | -0318 | -0.520 | 0079 | 0211 0213 | 0.386 | -0.095 | -0.284 | 0.212 1.000 0.884 0.116
SV30 | 0351 | -0.172 | -0.015 | -0.278 | -0.027 | 0.570 | -0.118 | 0.363 | 0.121 | 0304 | -0.094 | 0.050 1.000 0.820 0.180
SV31 | 0.135 | 0.030 | 0.277 | -0.140 | 0422 | 0.236 | -0.447 | 0.058 | 0.457 | -0.304 | -0.009 o ';61 1.000 0.922 0.078
SV32 | 0201 | -0.244 | 0.251 0.146 | 0.275 | -0.601 | 0.223 | -0.122 | 0.254 | -0.066 | -0.162 0 ,;7‘ 1.000 0.856 0.144
SV33 | -0.196 | -0.425 | 0.095 | -0.114 | -0.109 | 0378 | 0446 | 0.482 | -0.054 | -0.232 | 0.24] 0 (;79 1.000 0.948 0.052
SV34 | 0.606 | 0246 | 0370 | 0.182 | 0.456 | -0.278 | 0.052 | 0.116 | 0.080 | -0.204 | -0.046 | 0.019 1.000 0.950 0.050
SV35 | -0477 | -0.539 | 0.193 | 0432 | -0.008 | 0.120 | -0.275 | -0.063 | 0.248 | -0.082 | -0.110 | 0.135 1.000 0.934 0.066
SQ12 | 0591 | 0272 | 0.336 | -0.276 | -0.369 | -0.259 | 0.246 | 0.123 | -0.006 | -0.240 | -0.060 o ‘;“ 1.000 0.952 0.048
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00 G YF Olxbis . \Fel Lol . Y0 o)lad
S
Initial Final Specific
F1 F2 F3 F4 F5 ¥6 ¥7 F8 F9 F10 F11 F12 e Coreaanati e
Fvl 0.730 | -0.241 0.458 | -0.212 | 0.299 | -0.049 | -0.009 | 0.080 | -0.066 | 0.058 0.095 | 0.006 1.000 0.960 0.040
FV2 | 0358 | -0.432 | 0351 | -0.581 | 0.245 | 0.072 [ -0.122 | 0.059 | -0.144 | 0.098 | -0.012 | 0.144 1.000 0911 0.089
FV3 | 0.074 | -0.522 | 0.124 | -0.533 | 0212 | -0.224 | -0.312 | 0.092 | 0.085 | -0.014 | -0.155 | 0.311 1.000 0.906 0.094
FV4 | -0.793 | -0.114 | 0317 | -0.110 | -0.070 | -0.330 | -0.104 | -0.091 | 0.077 | 0.054 | -0.018 | 0.007 1.000 0.897 0.103
FV5 | -0474 | 0371 0.552 | 0364 | 0.085 | -0.001 | -0.147 | 0.089 | 0.053 | 0.251 0.017 | 0.153 1.000 0.925 0.075
FVé | -0.017 | 0.086 | 0.737 | 0416 | 0314 | -0.122 | 0.103 | 0.039 | 0.159 | 0.299 | 0.117 o ‘;32 1.000 0.978 0.022
FV7 | 0.674 | -0.335 | 0.500 | 0.162 | 0251 | -0.212 | -0.036 | 0.059 | 0.027 | 0.076 | -0.073 00'34 1.000 0.968 0.032
FV8 | 0273 | 0.011 0.585 | -0.009 | -0.626 | 0.083 | -0.164 | -0.282 | -0.012 | -0.157 | 0.061 | 0.014 1.000 0.951 0.049
FV9 | 0.124 | -0.041 | 0.659 | -0.172 | -0.481 | 0.040 | -0.161 | -0.315 | -0.087 | -0.221 | 0.112 o 0'73 1.000 0.913 0.087
FV10 | 0.753 | -0.410 | -0.183 | -0.225 | -0.131 | 0.220 | 0.048 | -0.061 | -0.076 | -0.078 | -0.040 | 0.164 1.000 0.932 0.068
FV11 | 0.185 | -0.563 | 0.198 | -0.249 | 0.000 | 0.325 | 0.364 | -0.170 | 0.211 0.281 0.330 | 0.098 1.000 0.962 0.038
FV12 | -0217 | -0.095 | 0.359 | -0.319 | 0363 | 0.461 | 0.130 | -0.371 | -0.040 | -0.086 | -0.394 | 0.057 1.000 0.952 0.048
FV13 | -0.867 | 0217 | -0.067 | -0.248 | 0.190 | -0.007 | 0.056 | -0.065 | 0.059 | -0.123 | -0.015 o 0‘88 1.000 0.934 0.066
FV14 | -0.441 | 0077 | 0275 | 0.398 | 0375 | 0.000 | -0.046 | 0.378 | -0.366 | 0.181 | -0.205 o 0-3,, 1.000 0.930 0.070
FV15 | 0910 | 0.104 | 0.194 | 0203 | 0.173 | 0.031 0.033 | 0.136 | 0.025 | 0.044 | 0.004 | 0.013 1.000 0.970 0.030
FV16 | 0.814 | 0.051 | -0.293 | -0.271 | -0.114 | 0.014 | 0.118 | -0.058 | -0.091 | 0.215 | -0.200 | 0.044 1.000 0.952 0.048
FV17 | 0599 | -0.329 | -0.127 | 0417 | -0.181 | -0.096 | 0.240 | -0.011 | 0.109 | -0.169 | 0.147 | 0.307 1.000 0913 0.087
FV18 | 0.709 | -0.229 | -0.477 | 0.157 | 0.004 | -0.120 | -0.290 | -0.135 | -0.096 | 0.037 | -0.080 o (;21 1.000 0.941 0.059
FV19 | -0.881 | -0.120 | -0.071 | 0.040 | -0.227 | 0.236 | -0.103 | 0.154 | -0.014 | -0.170 | 0.011 | 0.094 1.000 0.976 0.024
FV20 | -0.746 | 0.154 | -0.040 | 0.208 | -0.207 | 0.191 | -0.216 | 0.264 | -0.216 | -0.251 | -0.041 0 0-95 1.000 0.943 0.057
FQ1 | -0.627 | -0.377 | 0272 | -0.142 | -0.215 | -0.302 | -0.220 | -0.022 | -0.173 | 0.155 | 0.088 o (;68 1.000 0.882 0.118
FQ2 | 0454 | -0.100 | 0425 | -0.118 | -0.507 | -0.279 | 0.105 | 0.002 | -0.272 | 0.002 | 0.221 o 0'70 1.000 0.884 0.116
FQ3 | -0.571 | 0354 | 0.270 | -0.447 | 0.046 | -0.125 | 0.331 0.181 0.097 | -0.071 | -0.012 | 0.071 1.000 0.903 0.097
SQ4 | -0.711 | 0215 | -0.015 | -0.560 | 0.133 | -0.092 | 0.057 | -0.168 | -0.129 | 0.129 | -0.001 o l-'76 1.000 0.973 0.027
SQS | -0.571 | 0.354 | 0.270 | -0.447 | 0.046 | -0.125 | 0.331 | 0.181 | 0.097 | -0.071 | -0.012 | 0.071 1.000 0.903 0.097
Spﬁ 0.526 | 0.757 | 0.047 | 0.020 | -0.247 | -0.024 | -0.053 | 0.033 | -0.014 | -0.037 | 0.043 o (;70 1.000 0.926 0.074
SQ7 | -0.468 | -0.763 | -0.152 | 0.046 | -0.186 | -0.087 | -0.129 | 0.009 | 0.100 | -0.058 | 0.096 o (;81 1.000 0.914 0.086
SQ8 | -0.016 | -0.567 | -0.014 | 0.015 | -0.334 | -0.208 | 0.243 | 0.123 | -0.146 | 0.039 | -0.543 o 2'37 1.000 0.924 0.076
SQ9 | 0.715 | 0250 | 0.215 | -0.158 | 0.182 | 0.000 | 0.188 | 0.106 | -0.298 | -0.141 | -0.068 | 0.099 1.000 0.848 0.152
SV21 | 0.582 | -0.165 | 0.132 | 0.620 | -0.208 | 0.150 | -0.170 | 0.165 | 0.028 | -0.147 | -0.060 | 0.088 1.000 0.924 0.076
SV22 | -0.030 | 0.026 | -0.358 | -0.148 | -0.139 | -0.600 | -0.330 | 0.323 | 0.252 | -0.017 | -0.033 | 0.353 1.000 0.934 0.066
SV23 | -0.361 | 0.146 | 0.280 | 0.432 | -0.257 | 0.406 | 0.190 | -0.090 | -0.060 | 0.159 | -0.227 | 0.208 1.000 0.816 0.184
SV24 | -0.169 | 0.176 | -0.111 | 0.502 0.118 0.065 0.443 | -0.543 | 0.191 | -0.079 | -0.111 | 0.134 1.000 0.906 0.094
SV25 | -0.481 | 0455 | 0.077 | 0.487 | 0.067 | -0.294 | 0.139 | 0.074 | -0.204 | -0.039 | 0.084 | 0.311 1.000 0.945 0.055
SV36 @ 0.631 0299 | -0.452 | 0.066 | -0.103 | -0.050 | 0.229 0.154 0.139 | -0.048 | -0.147 o 1'79 1.000 0.860 0.140
SQ10 | -0.235 | -0.740 | 0.317 | 0.206 | -0.142 | -0.137 | -0.032 | -0.081 | -0.250 | -0.159 | -0.200 | 0.059 1.000 0.923 0.077
SQ11 | 0.106 0491 | -0.177 | -0458 | 0.248 | -0.150 | -0.250 | -0.324 | -0.197 | -0.126 | -0.025 | 0.287 1.000 0.882 0.118
SV26 | -0.375 | -0.654 | -0.280 | 0.061 | 0.273 | -0.263 | 0.263 | -0.001 | -0.033 | -0.093 | 0.120 | 0.011 1.000 0.893 0.107
SV27 | -0310 | -0.594 | -0.254 | -0.024 | 0.287 | -0.174 | 0418 | 0.000 | -0.062 | -0.070 | 0.053 | 0.111 1.000 0.825 0.175
SV28 | -0.086 | 0.090 | -0.079 | -0.074 | -0.753 | -0.317 | 0.040 | -0.048 | 0.207 | 0.407 | -0.071 o (;56 1.000 0.916 0.084
SV29 | -0.184 | 0.155 | 0.273 | -0.318 | -0.520 | 0.079 | 0.211 0.213 | 0.386 | -0.095 | -0.284 | 0.212 1.000 0.884 0.116
SV30 | 0351 | -0.172 | -0.015 | -0.278 | -0.027 | 0.570 | -0.118 | 0.363 | 0.121 | 0.304 | -0.094 | 0.050 1.000 0.820 0.180
SV31 | 0.135 | 0.030 | 0.277 | -0.140 | 0422 | 0236 | -0.447 | 0.058 | 0.457 | -0.304 | -0.009 o 2.63 1.000 0.922 0.078
SV32 | 0.201 | -0.244 | 0.251 0.146 | 0275 | -0.601 | 0.223 | -0.122 | 0.254 | -0.066 | -0.162 o 2.73 1.000 0.856 0.144
SV33 | -0.196 | -0.425 | 0.095 | -0.114 | -0.109 | 0.378 | 0.446 | 0.482 | -0.054 | -0.232 | 0.241 o (;79 1.000 0.948 0.052
SV34 0.606 0.246 0.370 0.182 0456 | -0.278 | 0.052 0.116 0.080 | -0.204 | -0.046 | 0.019 1.000 0.950 0.050
SV35 | -0.477 | -0.539 | 0.193 | 0432 | -0.008 | 0.120 | -0.275 | -0.063 | 0.248 | -0.082 | -0.110 | 0.135 1.000 0.934 0.066
SQ12 | 0.591 | 0272 | 0.336 | -0.276 | -0.369 | -0.259 | 0.246 | 0.123 | -0.006 | -0.240 | -0.060 o ‘;“ 1.000 0.952 0.048
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Observation F1 F2 F3 F4 F5 F6 ) F8 F9 F10 F11 F12
R1 3.352 4.003 -1.671 -1.036 0.985 1.271 2.934 0.579 0.213 -0.769 -1.560 -0.703
R2 2.174 2243 -2.615 -2.162 -2.689 -2.883 -0.721 2.307 0.475 1.580 1.068 -1.270
R3 2.177 4.586 -1.251 -1.223 3.708 0.856 -0.269 -0.557 -0.119 -1.160 1.976 0.839
R4 1.831 1.836 -2.231 -0.626 0.113 1.521 0.610 -0.815 0.955 1.118 -1.227 -0.134
RS 0.837 1.828 -0.800 -1.478 -3.840 -1.106 1.061 -0.003 -2.236 0.863 -0.685 1.124
R6 1.336 1.818 4.279 0.573 1.721 -2.840 -0.045 0.004 -0.821 -0.376 -0.529 -1.260
R7 -1.806 4.344 1.446 1.029 0.462 1.389 -2.097 -0.500 1.220 0.885 1.732 0.707
R8 -1.237 2.207 3.786 -0.043 -4.545 0.624 -1.954 -1.568 -0.568 -1.923 -0.280 -0.681
RY -2.049 -2.987 1.287 -1.549 -0.836 2.075 1.840 0.098 2.058 1.049 0.429 -0.572
R10 -4.574 -1.395 -0.983 1.041 0.107 1.781 0.920 3.011 -1.534 -1.857 0.719 -0.426
R11 -4.325 0.498 1.045 2.905 2.029 0.969 -0.169 1.044 -2.156 1.919 -1.176 1.290
R12 -1.728 0.215 2.000 3.052 2.332 -2.776 1.425 -0.934 0.879 1.046 -0.449 -1.190
R13 -2.101 -1.642 1.255 1.159 -2.575 0.346 2.301 -0.668 0.202 0.859 1.466 0.919
R14 -2.245 0.360 -0.502 0.032 -0.814 1.098 0.160 -1.142 0.927 -0.220 -0.815 1.326
R15 -2.000 -1.023 -2.259 -0.590 0.305 0.028 0.063 -1.510 0.135 -1.524 -1.510 -0.572
R16 -2.387 -1.721 0.438 -1.767 0.445 -1.778 -2.400 1.552 2.340 -0.583 -1.667 1.576
R17 -3.295 -1.056 -0.609 0.639 0.328 1.605 -1.981 1.869 0.239 0.024 0.115 -1.853
R18 1.256 -3.136 -3.848 0.544 0.630 0.624 -2.823 -2.588 -1.438 1.173 0.079 -1.058
R19 -1.158 -2.959 -0.173 -0.586 0.383 -0.990 1.905 -1.426 0.037 -0.861 1.406 -0.606
R20 -1.359 -1.895 -2.597 0.191 0.802 -3.628 0.084 -0.139 -0.287 -1.123 0.826 1.537
R21 5.673 -3.673 3.850 -5.541 2.149 1.091 -0.442 0.346 -1.224 0.548 0.080 0.408
R22 11.629 -2.451 0.151 5.437 -1.201 0.722 -0.403 1.040 0.703 -0.669 0.004 0.597

olf.).'ulg_i :.‘L";Lo

Factor loadings (axes F1 and F2: 39.49 %)
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G0 NG b (lad jlsle g pyé byl ygaw)S) 039 las Glaiw Oluslxe F Jgao

df Mcan Square F Sig.

1445330283262865410.000 | 3.959 060°

20 | 365117399859285760.000

Model Sum of Squares
Regression | 1445330283262865410.000
Residual | 7302347997185715200.000
Total 8747678280448580600.000

21

a. Dependent Variable: Sustainability
b. Predictors: (Constant), Form

Ulf.).:uli) R Py

A 6100 b (lad jlsl g pyd L)l ogaw)S) wulps 6 Joaz

Mode Unstandardized Coefficients Standardized Coefficients ¢ | s
B Std. Emror Beta ;
| (Constant) | 409734223.154 | 315375099.966 1299 209
Form 70945.311 35658.054 406 1.990 060
2. Dependent Variable: Sustainability
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