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The metropolis of Tehran is one of the most vulnerable cities in the world against 
the danger of earthquakes, which, in addition to being located around numerous 
faults, faces rapid urbanization, high population density, and weak infrastructure. 
The present study seeks to analyze the physical resilience of urban housing in the 
northern neighborhoods and regions of the Tehran metropolis (regions 1-5 and 
22), which are directly adjacent to the northern fault of Tehran. Therefore, this 
study is practical in terms of descriptive-analytical methods and terms of purpose. 
The data and information needed in the research have been collected from two 
library and survey methods and analyzed using the SWARA model and Excel and 
ArcGIS-Pro software. For this purpose, first, by studying the background of the 
research, 13 key criteria were identified, and then by using the SWARA model, 
their weighting and importance coefficient were determined; respectively, the 
criteria of "type of structure", "distance from the fault" and "access to the road 
network" were assigned the highest importance. The findings of the research 
indicate the poor condition of urban housing in the study area in terms of physical 
resilience against earthquakes, where more than 60% of the localities have low or 
very low resilience. Only, about 19% of the neighborhoods have favorable 
conditions and can withstand possible earthquakes. In this survey, "Golha", 
"Hazarsang" and "Moradabad" neighborhoods had the lowest level of resilience, 
and "Tehran Pars West", "Hakimieh" and "Javadieh" neighborhoods had the 
highest level of resilience. Among the six investigated regions, Region One 
showed the lowest and Region Four the highest level of resilience against 
earthquakes. The research results indicate the high instability and vulnerability of 
the studied area. In the meantime, the northern and western parts of the range are 
less resilient and therefore more vulnerable; on the contrary, the more we move 
towards the south and southeast areas of the range, the physical resilience of the 
housing against earthquakes increases. 
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�Nf� k� .Z/�  ?�L � ��CVR  
��(K� 
�<�eeB(�  ��"� �� � .���� .>
� �� � ��� 
�C �A"�� <�>�%�
�) �
���� �� .>(>� ��  	�*13 �Z/�� �> 
� ���N) 
��F� E��� .NV� �»]�:O(>� � �
����,« 	».������ « �

»[�YF�� ��@,  « ��B(>� � .��>�%� � 
� �
 <7 .�"���, h�O� � 9:$� ��8/�) ��FL� 	?B(%� ��*
��F� .��
.�  Q�ZN� �) ����<7 �*6�� 	 .� E�:�� �
 R=O� ��8/�) �
�7  !���) �*�2.(  

 I�5J2�&'Y� : T�: �) �XY� 25��C 2�
����� � �
 0#/� 25�'�C 2��N 
5C  �&'Y�  �����  T�: =!J 2��N  Z�*�  

C1 

[�
#

�
D,

� �
 2

��
5

;�


  

�%� (�N:>�) �;�>  I�0($�  Meshkini et al (2021) 

C2  R�08A ���F�  �":F�  Verrucci et al (2012); Meshkini et al (2021); Fu and Wang 
(2018); Shojaee et al. (2020) Fasihi and Dastjerdi )٢٠٢٠(  

C3  ���� (G��(�) ��%�  I�0($�  Alawneh and Rashid (2022); Meshkini et al (2021)  

C4  (!�>) �%� ���C h>"(�  �":F�  Cutter et al (2010); Haghighi Fard and Doratli (2022); Sharifi 
and Yamagata (2014); Spaans and Waterhout (2017);  

C5  .�":$� `/�K I)��  �":F�  Fasihi and Dastjerdi (2022); Alawneh and Rashid (2022); 
Meshkini et al (2021); Aslani et al (2020)  

C6  

�
\

9�
]>

�
  

(
�(:* 
� Z�) ��FJ� I)��  �":F�  
Kontokosta and Malik (2018); Hung et al. (2016); 
Cox and Hamlen (2015); Assarkhaniki et al. (2020); Scherzer 

et al. (2019);  

C7  .(����� ���> -(G��(�) .���
�  I�0($�  
Aslani et al (2020); Moradi et al (2021); Chong et al (2018); 
Fasihi and Dastjerdi (2022); Burton (2015); Copeland et al 

(2020)  

C8  ��F� �:8� �� .>(>�  I�0($�  Fasihi and Dastjerdi )2022 ؛(Alawneh and Rashid (2022); 
Meshkini et al (2021); Aslani et al (2020)  

C9  P�7 ���($�� ;� �NV�� ((�) .����  �":F�  
Meshkini et al (2021); Fasihi and Dastjerdi (2022); Burton 

(2015); Copeland et al (2020); Fu and Wang (2018);  
Kontokosta and Malik (2018); Scherzer et al (2019)  

C10  
^

�E
�9

�
 

2
�;

@


  
((�) E$� ;� �NV��  I�0($�  Aslani et al (2020)  

C11  
 <�O� ����� �����, ;� �NV��

((�)  
�":F�  -  

C12  (G��(�) <�:>� ��p� ���>  I�0($�  -  

C13  ) �8> ��p� ���>G��(�(  I�0($�  Meshkini et al (2021); Burton (2015); Fu and Wang (2018) 
Assarkhaniki et al. (2020); Sharifi et al. (2021)  

��  .١٤٠٢مطالعات نگارندگان، : �
 (TGQ�
�VW�� � �
����� =;('�� 0���: � � �
  

6�B(�� ��*
��F� 9� ;� ���Z(>� �� �Nf� 9�� 
� 	9���, �Nf� 
� ���SWARA<;� 	 <7 ��J*� ?�L � .*�  �*
9� .�� `B�� NO��E ;
� �8$����. <;� *�. 
���U. ��  
�e(K� ��SWARA  	�:. W�
 ;� �*� ,����(  
�

�U���NO���E ) �eK�� �%lMCDM) �>� (Hayat et al., 2023( �� �)� ($B��9  h>"� 
��Keršulienė  �
 !�> 
� P��
�:J*2010 �� �~�
�� 	W�
 9�� .Je�I ����� � 
��C �
. �;�> ;
� 	6�B(�� �� �����. <;� � *�. F���*
� 

; ��F���*
� �;��_� )Keršuliene et al., 2010( � ��/��E ,�r���. 7� 	I)��% ���.� ���> ��  <��; �� � �(���
(J)� ��� �0� 
���$ � ���� W�
 � �*�;� ) �
��Singh and Modgil, 2020; Hashemkhani et al., 2018 .(  
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��9 9�	 ��N)
"A. Nf� m%, ;�� NV�. :���E ��� �8�
 <7 ��>� �) �>� �� �>� F� �� ��%�
�) * �)��*
� �� 
;�F���*
� �. �*���� 
� .��	 F���*
� �8�
 ��>� � �� )� �(�� � � ��������9 J*��� 8$�. 	<�� "/���� �%�� 
�. ��"� )Ajalli et al, 2019.(  ��(�� 
� 	
"\%� 9�� ������%�>, ��  ;� ]��)* ��J*� <���� � �8�
 <7 
� �)

 ���� 	�"� \��� (R:�/ M�A ��>� �) �*
��F� �� 
��9 20  � <�>�%�
�) ;� Z�?f�V <�\� 6�� �;"f 
�7� 
 9:$� �Y> �� <��� �
���� R�F/�Y� �)� � 9:$� ���%� <�>�%�
�) 	.*������ <�eeB(� � ����>� E���

 ��
� .>�%�
�) � �()� R=�eO�;"��G ���%�>, 	^_> .�� E�J:� ��*GJ� ��� <;� � �
�7  <7 .����  �*
 �8>�O� !���) ����3.(  

 
I�5J 3 A�� �� ?
�� 2�
����� GQ� 0���: �) _()�� ���,��� � �;��3� :SWARA  

��:�  
 �;�!9 GQ�)��(  

�� =  �� ∑��⁄  
) ��'�� GQ���(  

�� = ��	
 ��⁄  
) `;�aKj (  

Kj=Sj+1  
) ��/9 =��
�Sj( ����� (51��) ����� 5C  

1  0,408  1 1 -  �� �;�><�J(K�> �N:>� C1  

5  0,047  0,115987  1,55  0,55 R�08A ���F�  C2 

9  0,006  0,015522  1,8  0,8  ���� ��%� ����) (��%�  C3 

4  0,073  0,179779  1,95  0,95   h>"(� ���C(!�>) �%�  C4 

6  0,032  0,078369  1,48  0,48   I)��.�":$� `/�K  C5 

8  0,011  0,027939  1,65  0,65  ��FJ� I)�� (
�(:* 
� Z�)  C6 

13  0,001 0,002517 1,8 0,8 (G��(�) .���
� s .(����� ���> C7  

3  0,143 0,35057 1,75 0,75 .NV� ��F� �� .>(>� (��F� �D) C8  

10  0,005 0,011498 1,35 0,35  ;� �NV��P�7 ���($�� .���� ((�) C9  

2  0,250 0,613497 1,63 0,63 E$� ;� �NV�� ((�) C10  

12  0,002 0,004531 1,45 0,45  ;� �NV��<�O� ����� �����, ((�) C11  

7  0,019 0,0461 1,7 0,7 ���>  ��p�(G��(�) <�:>� C12  

11  0,003 0,00657 1,75 0,75 (G��(�) �8> ��p� ���> C13  

�� .۱۴۰۲: محاسبات نگارندگان، �

  

�%8� �� R
"V R�8>�O�� 
� 	�(���9 13 F��
� NV�. ��B(>���� 	�� ���? F���*
��  �N:>� � �;�> b"�
) <�J(K�>C1(  .���� <;� ��»0,408«) E$� ;� �NV�� 	C10 ( .���� <;� ��»0,250 «>(>� �.  ��F� �:8� ��

)C8 ( .���� <;� ��»0,143 «N) P0����  !���) ��
��3���� ���0� ��(�� 
� 	PB� 9�� 
� .( GJ� ]�K ��* �
�7 -

�� ��� !���) .NV� ��*
��F� .���� <�;�� 	^_> � ��� �;�>�
����(>� 
��F� * �4<7 
� (  
� .���� !�JD� �*
`K�� � �*
��F� .���� <;� 9��F� � ��=D �Nf� 9�� 
� 	GC��  ;� ^_> � ��� �8>�O� `K�� * .���� ���0� 	�*

<7 b"JU�  ��� 
��F� * ����
����(>� � .���� 
��0� 	�*���>�  <���� �Nf� 9�� <���, 
� �) "O� 9�� �� .�>� ���7
6�� �� 
��F� � `K�� * ?$f � R=O� �
�7E��C ��U� R
"V .���� ?��L �>� .��) ��%� .�>� E�NO�

 ��
 �� � 6L <7 ���0� 
� ?B(%� ��*
��F�I* 
�@�<7 � .�"� EV�f .���� ��0� �*  
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 I�5J4VW�� : [�5C�
 �) _()�� 2�
 GN �;�!9 GQ� � 25��C 2�
����� Q� �
  

 5C

�����  
VW��  

 GQ�

�;�!9  

 5C

�����  
VW��  

 GQ�

�;�!9  

 5C

�����  
VW��  

 GQ�

�;�!9  

C1  

��N�  0,42 

C4 

0 -10 0,50 

C8  

0 -6  0,08  

.%(�  0,24  10 -20 0,29 6 -9  0,10  
��N� �J��  0,15  20 -30 (��� � 0,21 9 -14  0,14  

��7  0,11  

C5 

0 -200 0,46 14 -24  0,24  

6"l � ��K  0,09  200 -400 0,25 24 (��� �  0,45  

C2  

0  �1  0,45 400 -600 0,16 

C9  

0 -500  0,44  

2 0,24  600 (��� � 0,13 500 -1000  0,24  

3  0,13  

C6 

0 -100 0,45 1000 -1500  0,14  

4  0,08  100 -200 0,25 1500 -2500  0,10  

5  0,06  200 -300 0,17 
2500  �
(���  

0,07  

6 (��� �  0,04  300 (��� � 0,13 

C10  

0 -500  0,11  

C3  

0 -100 0,14  

C7 

0 -1 0,13 500 -1500  0,13  

100 -200  0,17  1 -5 0,16 1500 -3000  0,15  

200 -300  0,25  5 -10 0,25 3000 -6000  0,23  

300 (��� �  0,43  10 (��� � 0,46 
6000  �
(���  

0,38  

C11  

0 -500  0,44 

C12 

0 -5 0,08 

C13  

0 -1  0,10  

500 -1000  0,24  5 -10 0,10 1 -5  0,11  
1000 -1500  0,14  10 -20 0,14 5 -10  0,15  

1500 -2500 0,10 20 -50 0,23 10 -50  0,22  

2500 (��� �  0,08  50 (��� � 0,45 50 (��� �  0,42  

<�J* ) !��� ;� �)
"A4
��F� 
� 	�>� `B�� ( "C1"  �N:>�) <;� 9�(��� ��N�0,42 6"l � ��K �/�e� � (
��
��
"K� <;� 9�(J) ;� )0,09 
��F� 
� .("C2"	  R�08A ���F�0  ��2 6�� ;� �08A   <;� � 
��
"K� �(��� �
�7

�(�� ��H�� ��� )0,45 
��F� .("C3" ���� �) .� <��� �
 R�FYC ��%� �f�$� �� R�FYC 	�*�  0  ��100 (�  G��
�6� .� �
�7 ) �%���0,14.( 6�� 	9�%rJ* <�J(K�> 
� 9:$� ��8/�) �
�7  ���C h>"(� �� .��*0  ��10  !�>

) �>� 9���> ;� (���0,50 �) .�=O� .(;�  .�":$� `/�K I)�� �H�� ���0�"C5" 6�� ;� 	��
��
"K�  �
�7
 ��FJ� I)�� X�O/ �� .��
��
"K� 9���> �� �8$� �(J)"C6" �NO� 
� ��FJ� I)�� 
�0l* 	���  �H�� ��

6�� 	���� ���> .�"� �*�"K (J) �Nf� <7 �
�7.(����� � - .���
� "C7" 	�p�� <�:>� "C12"  ����> �p�� 
�8> "C13" <7 P����� �� �) �%($* .��*
��F� ��� ;� 6�� �*  � �8> ��*�p� �) �l .���� �*�"K P����� ��� �
�7

� ��*�p�9��; b"C� ;� ^, R�\O/ 9�/�� 
� <�:>  �) .����� �� � ��� �%*�"K 
�C <������ ���Z(>� �
"� �;/
<7 ���> �NO� 
� �* 6�� 	���� (��� �� 6�� 
� {�� ��*
��F� ��� ;� .�"� �*�"K �H�� �NO� <7 
� ��� �
�7  �
�7

 �>� ��F� �� .>(>� 	��8/�)"C8"  �D P����� �� �)6�� 	<7 .� (��� ��� �
�7  �D �� ��F�) �"�24  � (�
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 (���» <;�0,45 «6��  E$� ;� ��� 9)�$� �NV�� <���� 
�0l* 	����� 
� .(�
�7"C10"  	���� (���
6�� P�7 �)�� ;� �(J) �NV�� 9)�$� �) .����� �� 	E��0� 
� � �(��� P*�) �
�7  .����"C9"  <�O� ����� �

"C10" �6�� 	�%��� �(�� .���� �%*�"K <7 ;� �F� R���V � �/�/; E��0� 
� �(��� �
�7  

���� L�&�: (U �3�� � �
 �	39 25*) �
  

���� � R�D=A� 	�Nf� 9�� 
� ��B(>� ��* �� 	^_> � !�JD� .���� <�;�� 
� (R=O� ��>� �) 
��F� * ��� ���
6�� .���� ��0� �*
��F� Q�ZN�  9:$� �
�79� ;� 
"\%� 9�� ��� .�� EV�f �F/�Y� �
"� ����O� ���Raster 

Calculater ]� 
�  
����ArcGIS Pro 3.0 �08A ��� .�>� ��� ���Z(>� 6�� ��0� ��%�  � .���� ��8/�) �
�7
��0�  ;� ]��)* �� v"�� ��*�*
��F�  9� ;� ���Natural Breaks m��
 ;� .:� W�
 9�� .�� ���Z(>� 9�� W�
  ��*
�08A ��0� ��%�  �)��f �� �
 R�08A 9�� R��Z� � ���� 
�C ��� k� 
� �
 ����� ���0� 	"O� 9�(�� �� �) �>� �*

.� .���>
  

  

�D>�; � b�) �
  

T�: =��a� $���: ?
�� 2�
����� c�,� �) �4�� 25�'�C 2��N  

6�� ��*
��F� �� P*�+, 9�� 
� �
�7NV� �Z/�� �> 
� .N)
"A��� k�:Z� . R
�8D �) ��� :;� ����,�
��� 	������.  �
[�YF�� @,���Z/�� �� v"�� ��*
��F� .���� 	R�08A ���F� 	�N:>� � �;�> b"� E��� ]�:O(>� � �
����, �  ��%�


��F� ;� �>� <7 E��� �Z/�� 9�� .�>� .�":$� `/�K I)�� � �%� ���C h>"(� 	R�FYC .� .��*  
� �) �"�
��0���0� .��
�� ���N) P0� ���� � �%� ]�:O(>� � �� 6�� ��*  ��*
��F� ;� ]��) * ��%8� � R=O� ��8/�) �
�7

E:� 
� ]�:O(>� � �
����, �Z/��  ��*2  ��6 .�>� ��� ��
�7  

  

  
 $#�2T�: �	39 : �Q�, 8(9 ����� c�,� �) �4�� 2��N  

  
 $#�3T�: �	39 :  ����� c�,� �) �4�� 2��N��3�� ��5�:  

  
 $#�4 :	39� T�: ��N2  c�,� �) �4������� �9�� 5*)2  

  
 $#�5	39 :� T�: ��N2 c�,� �) �4�� ����� G��DW�, =�5F  
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 $#�6T�: �	39 : �9(#/� V'�W KC��: ����� c�,� �) �4�� 2��N  

  

�08A ��� ��0� ��%� <�J* 	�*  9� ;� 	�� �(Z� .N8C PB� 
� �)
"ANatural Breaks ]� 
�  
����ArcGIS pro  �
 
�5 W�
 �NJ� ;� �) W�
 9�� 
� .�� ���Z(>� �(>� �08A 
� m��
 ��* ��0� ��%� 6�� M�A 	�>� �*  m%, 
� �
�7

 ;� �(>�6�� �
�7 6�� �� I) 
��$� �Z/�� �� ��"� �� 	��>� 9�J* � .�>� I�$0� E��C 	���; 
��$� �
�7 	�
����, �
6�� /�) �
�7 �
�J� !��� �� �� �F/�Y� �
"� R=O� 
� 9:$� ��85  �V
� � R=O� ���F� 	!��� 9�� 
� .�>�
<7 .�>� ��� ��
�7 �
����, ��*
��F� ��%8� � ����O� E) 
� �*  

I�5J 5T�: S�� c�,� �) �4�� 5R�� � ��5�: : 2��5;� �&'Y� � 2��N 
��;Q ���/)  ��;Q �,(D� KC  KC ���/)   S��T�: 2��N  

5R�� ���� ��5�:  5R�� ���� ��5�: 5R�� ���� ��5�: 5R��  ���� ��5�:  5R��  ���� ��5�:  �����  

9,92 12 14,05 17 32,23 39 27,27 33 16,53 20 C1 

14,05 17 35,54 43 30,58 37 17,36 21 2,48 3 C2  

4,96 6 12,40 15 19,01 23 37,19 45 26,45 32 C3  

4,13 5 29,75 36 28,93 35 26,45 32 10,74 13 C4  

11,57 14 33,88 41 19,01 23 20,06 25 14,88 18 C5  

��  ۱۴۰۲: نگارندگان، �

) !��� 
� �
�%� R�D=A� ��>� �5 �� ��"� �� 	(F��
� ;�> b"� � �N:>�� ) <�J(K�>C1 ���f 	(44  ;� �V
�
�
�� R=O�� ���h 6�� ;� � ��"� ?>�%��� 
�7� $� � I)�
� ��
��
"K� I) �  ��%�24 �
�� R=O� ;� �V
�� 

FL��� 8>�%�. �. �%��� ��>� � .F��
� ) R�08A ���F�C2�f 	(� �20 6�� ;� �F/�Y� �
"� R=O� ;� �V
� 
�7� 
$� � I)�
� � � ��"� 
��
"K� I)�P  ;�49 � ����O� ;� �V
��� 6�� ;� 
�7� 8$�. �%8� � .�>� 
��
"K�� F��
� 

���� �%�� )C3(	  � �/��60 6�� R=O� ;� �V
� 
�7� $� � I)�
�  ��%� � ��
�� I)17  ;� �V
�<7 �* �; 6�� 
�7� ;��� 
$� ��
� ;���  ;� EV�f R�D=A� .��
��
"K��F�
� ) �%� ���C h>"(�C4)�f (.  ���f �) �>� <7 ;�37  ;� �V
�

���O��� FL� ;� �F/�Y� �
"��� � I)) ?>�%��� $��
� 6�� 
� (I) 
�7�  ���f � �>� 
��
"K�34  <7 ;� �V
�
��� 6�� 
�7� �"NY�.  ��>� � .�
��F��
� �":$� `/�K I)��. )C5( ��� ���f 	35 /�J� 
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