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�E ����� ���6��$�� .Ya+� j�l �$� � 6��� �
 � .���
 
�'� #�%&$' �1�� Z���< 6���� "� .)M� �9�"� .���

52 
1" 
��&< �)P .  #�"��2�P,� � #B�+� p1��� .Ya+� Z9P� (X  �
 #1%���g' (+���- ��  ��1
 ��$�

#��
��[� #)M� #CB<�� .�B� � 6B� ��b� "� .)M� �9+� "� .
���� .+�- r�P �
 � ��$� �1D-�a7 ��

.+�-.  F�+� ��.��� ��;%  F<���  


c)��P1   5�� 
  ���;��"F�
)��;> 1  �@F ���O  
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��� �
8 .  (V�� ���E)(X  6'(<2 � _��]��� W��7 "� .� .Ya+� "� #1� ����P �1� � �
�  F%O� Z� #�;�

 "� .)M� � #���
 6���� "� .)M�W,%�R< -�$#� F�+� p1��� ������	 (��- ����
 "E � *16+ .�+�   


c)��P1   5�� 
  ���;��"F�
)��;> 1  ����� ���O  

. (X  #)���C��$P �� .Ya+� "� ��20 5��[  �1�1�� ��1- 
�'� � F%� �9�"� 5���<�  �� ��P,� p1���

#� 5;���
 z .Ya+� �
 �,E p7 ��%E���� ��20 . P 5��+P #)�#� .�.=
&� "� ��%,  �QE 5��<��  �1�1��

5��[  �� � �
.���  � #1��'� m�a� .%)�61� #� ���� �%IR< �[< .&=a�
��� �
��[���
� 5��[  p1��� ���  �� #1�"

.��� �
�$� %�� .Ya+�  

 

 I<�5: 
c)�
)�� 5�� 
  ���;��"F� 1�P1;>   
)=>�20 (\�� ���O) !���# 1������ 

 
 I<�6
c)� :
)�� 5�� 
  ���;��"F� 1�P 
)=>� 1;> 20 (��� ���O) !���# 1������  
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 I<�7
c)� :
)�� 5�� 
  ���;��"F� 1�P 
)=>� 1;> 20 (�@F ���O) !���# 1������  

  

  

 I<�8
c)� :
)�� 5�� 
  ���;��"F� 1�P=>� 1;>  
)20  1����������� ���O) !���#(  


c)��P1   �dG�;a 5�� 
  ���;��"F� -  \�� ���O IM�;a  

5$�.;Y� �
 .��E �����	 ��� "� �M	 ��� ���E ��– #� .9	A� ����	
��� $< #P�� 6��� .  (1��E � 6��

 .��� 
��;� ����� .Ya+��\�M� F%�2 }[B� �
 #E
�;� � 6��$< .��� ��
��7�  #M7 �%$�� "� ��1D-

F%�2 � �a7 �$�	� ��  ��;%  6��$< 5�6%� ��YU��#� ��%- (1�6�� ��1D-.1\ (+���- .�B=� .�+� da� ��

W�� "� �9+� *1� "� d=O� x�� � �g�� #=� ��
�  ��
��7�  ��$� .1\Z���< �� � � #���,� �� ��.YBC 
��&< 6% -

� 6��$< �&  "�� #� 5;� .Ya+� �6��� #	��� �$� .  ��1�� (1��E.�+�
  


c)��P1   �dG�;a 5�� 
  ���;��"F� -  ��� ���O IM�;a  

 � q�� .;Y� #�"��2 .�B=�) 6��� .  6��$< (1��E   #�"��2 6���� "� .)M� � �%&$' Z���< V�
 ���E �� <


��	� (X  "� #7�  ���#� 6%� 6��� 5����%- ��F%�2 }P  (

�E$�	� ��1D- .�� �+���7 ���;%  #=
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�2 |A7� .  �%&S� #CB<�� .�B� "� .)M� � 6B� �b� "� .)M� �#� � .���
 ����  F<��� 5��[  G���� �
 �+���<

.�+��  52 W�� "� 


c)��P1   �dG�;a 5�� 
  ���;��"F� -  �@F ���O IM�;a  

.;Y� �
.  V�� ���E ���$- W,%�R< "� .)M� .;Y� 6' � *16+ CNG� .1\ #Y ��  � #���
 �_��]���)

(<2 � 5���$% 1 � G��� .Ya+� 6��� �
 ��;%  (#�;�W��7 .)M� 52 #���F)l� � .  �� .Ya+� 6��� # �7

#� (��-.+�- ��� Z),� .v�2 .�+�
.  ��� *�$� .� �� p1��� ����
 � F�+� ���%g�� 1 ��P 
�'� .a���

.;Y� �
 ��  # �7 �o%�
 W�b� *1�� +  .��  F�+�� ... � w��a7 W,%�R< ��%E���� �%=
 .  � ��1
 ��

 ��%g�� *1� F%��< �
 #1�� � ���
�%&S� .���U .��2 ����7 ��
 .  Z�  F=� �
 .� ��%g�� �%Y���S ��

^X;� .;Y����V� � � ��++� ZE�
�� ��� *�$� ���.  �� ��;��c- #�	 1 � ��+���7 � ��  6%�2 �B��� %
"��+.  


c)��P1   �dG�;a 5�� 
  ���;��"F� -  ����� ���O IM�;a  

.;Y� �
F%� ��P V��U ���E ��  Z���� 5��[    #1��1�� ���  �� ��P,� p1��� �5��[  �1�1�� 6���� 
�'� �

�
��2(X  .���F%O� Z� �B��� �
 *1� "� .Ya+� "� #���� ��w��a7 �� .��� .)M� � �,E ��P #+&1 ��P *1�<

 52 "�
��	 <� �,E �%&��� � �
�
 (��- �� .Ya+� V$<(X  "� .� �+� f)�X� ���
�� ��BP .Ya�  "� 5;�

 .Ya+� �%&S� ��7�20 .
��
 5��[  5�" �
 5���< 

  
 I<�9: 
c)� �dG�;a 5�� 
  ���;��"F� 1�P-  
)=>� IM�;a20 (\�� ���O) !���# 1������  
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 I<�10: 
c)�1�P �dG�;a 5�� 
  ���;��"F�-  
)=>� IM�;a20 !���# 1������ (��� ���O)  

  
 I<�11: 
c)��dG�;a 5�� 
  ���;��"F� 1�P-  
)=>� IM�;a20 (�@F ���O) !���# 1������ 

  
 I<�12: 
c)� �dG�;a 5�� 
  ���;��"F� 1�P-  
)=>� IM�;a20 (����� ���O) !���# 1������  
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 5�� 3� I9�a b+�"�
<�� ��_j 1�PM LP  

) ���MLP(  �
 �
Q���
���(��c- *1� .YBC (e+� �1�O< ��+ �
�
) ��
 ��� :1 o1�C "� �� (����� ��

.YBC�;��� _- Z�1���=� "� �
Q���   .1\�+U 5���u��- #BOP .�B� ��+ 1)BP(  #� Ve��.��
  

.B�[�� �
�
 "� WPAC� q�� � �� #� W��M #�"��2 *1� .%�< ���  .
�1D-�
�
��  #�"��2��� "��� 

Z%$O<�#B<��� .),)� �%)[< ��� �+�� ��%E 5"� #a7 F%��< �����' #�"� p���� ��� ���
 �%)[< ��� ���


.Q=h���� � #)M� ��.1\   #B<��� .),)� �%)[< #B%��< ��\ �"�
������� ��%� �
   �"� ��.1 �
Q��� �

.�1
�E ��� "� :1 �� ���'� "� �& �� ��
 *1�<\  .� ��� *1���  jX��� � #e+��B�P� ��' �  ���  .���


���%&� *%  #��,B$� *1��;% 15 \1.�� ��  �
��[� yBa�� ��
���   .&=a�
��� .Ya+� �
���� ��

#'��7 ��� "� :1 �� �� �  #'��7 � #1���<qA� �+B�f%C .+��
 1 � ���� � �9� �
 ���;���  #���%�

�1
�E �[=.  ���%&�   ��� �� �B�P� � #+% "  "� �&  _u��\  .Q=h� �%)[< ��� �1���
.  #)M� �� 5��+P

.  ��� *1��� �
�
 i��X��� ��9+��1
�E jX��� #�"��2 ��  ����
1� �
�
��  #�"��2. ��
���2  ��� �


 ��� .�1
�E ��'�MLP .16e< *%+v$� .�, �� �%g�� :1 � �
��� ���%g�� *%  �� ������- �%l 5�%��E� �%)[<�

#� Ve��(%- �1�bP #+&1 �#'��7 5��� :1 ��	 #'��7 .� ��
#+%  ��� *1� "� e+1� �
 .�B=� .� ��� ���

�
Q��� �%7�5$� .��� ��;�E�1
�E ���� .� .���  ��� .=�� *1� �
 �
Q���
��� ���%g�� 
��&<15  .1\

 :1 � �
����
�
 .1\#�"��2 ��2  � ��2�� �%,  #=�� ��� #�X� � #E�%v%- Zl�%)P #BOP .�B� ��� .���

(%- .+%�"�
 �+$���<.%B� � #+% ��� �1� �+�$� ��� *1� �
 .��� �"���1
 �� �� "� .1\ ��� �
 ��

�.YBC 
��������+ �����	 � ���-.�� �
Q��� ����	 �
 *1� �M	 �
 �"�
������� ��� ��� ��

)13�14�15�16�17�18(  ����'�� )4�3( #� .9	A�.

�E  *1� ��O  .,1Y�\�
1. .�B� "� #'��7P �� #BO

#� 5;� .� ��
.YBC 
������� ���� .  �B,� ��+ �� "� ����	 � �����	 
������� �� ��<\  ��
 � #1�

���� ��
��7�  . .YBC ��� .� ��� 52 ��++� �%k< � �1h� .;Y� �
 �� #e+� �B�P� n1�� ��AP �%,  ��+ 

o������ �
�� �$P �< z"� *1�� +  .k��� ����	 ��� #e+��B�P� n1�� � W%k6'- =C� "� ��%E�)' ��' �����	 .

 .  .'�<   n1�� ���;�   .��2 �$P .  j+�'� VA�g��%��� (��c- *1� �
 #'��7 � �
���� . ��C  ^X;�

) ���MLP (�#����< . 5��+P ��� � G�' ��� :1� .+�-�+ �  ��2%FD-1�� ������E�� ���� ��  � ��  �


#&%BC W��CX�  (.=6=").�1$� ^X;�  

 
1 - Back Propagation (BP) 
2 - Site Train 
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 I<�13 � �+3�� 1��  ��_j 
<�� ��"J�F :FS[67+�1  ����� ��Q*�TerrSet.  

  
 I<�14 
<�� \;� 
�"� :�_j� )MLPdG�;a ���;��"F� ( � - 
)=>� �IM�;a20 1������  

 
 I<�15 
<�� \;� 
�"� :�_j� )MLP
)�� ���;��"F� ( 1;> 
)=>� ��;�20 !���# 1������  
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 \�;A3
+V 
�G �2"���P : \;� �� 
+V �  �PM LP 
)=>� �20!���# 1������  

 !�Q�

�2"���P 
+V R@�  

 !�Q�

�2"���P  
+V R@�  

٠�٠۴٩ ����#�� 
<�� 
�9�* 0.191  I�O 3� 
�9�* 

.٠�۴٩٢  ���A �G��# 0.065  [� 

٠�۶٣۶ ��3@�S QG��� 3� 
�9�* 0.169   �+�+;� ��2+�7 
�9�*!���  

٠�٨٣٨ ��@<�� 1�P;a�� ��;�# �G��# 0.123   
�9�*� 3W#S��c�� 

٠�٨٣۴ 
)�� ��;�# �G��#�P 0.59   3� 
�9�*r�7Q> +C 

٠�٣۴٧ �>  �G��# 0.0386  s��l��� 
�9�* 

٠�١٢٧ Z(�_� R@� 0.297  ������ QG��� 3� 
�9�* 

١ \;� MLP 
)��;> 1�;� 0.435  Q�F 1�t* 3� 
�9�* 

  

  
 I<�16 !�Q� :FS[67+�1 ) \;� �� ���AMLP(   I<�17 !�Q� :FS[67+�1 ) \;� �� ��"<P 
  
)=>�M LP(  

  

 
I<� 18:  !�Q�FS[67+�1 `�F� �  ) \;� �� Z(�_� R@�M LP(  
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\�;A4 !�Q� :FS[67+�1 `�F� �  � ��G1�P1 
)=>� ��� 20 ) \;� �� !���# 1������M LP(  

� ��G1�P1 ���  ;GFS[67+�1  �3�F ��;�#   !�Q�FS[67+�1  

CNG  ��1'�$-6+ 1* �  1 2  �2%FD-1�� *%1- �%,  

CNG  ��1'�$-6+ 1* �  2 3 �2%FD-1�� *%1- 

CNG  ��1'�$-6+ 1* �  3 4 �2%FD-1�� p���� 

_��]���  2  1 �2%FD-1�� *%1- 

_��]���  3  3 �2%FD-1�� p���� 

_��]���  4  1 �2%FD-1�� \  

(<2 �;�#  1  1  �2%FD-1�� *%1- �%,  

(<2 �;�#  2  1 �2%FD-1�� *%1- 

(<2 �;�#  3  1 �2%FD-1�� p���� 

#�"��2  2  37 �2%FD-1�� *%1- 

#�"��2  3  188 �2%FD-1�� p���� 

#�"��2  4  110 �2%FD-1�� \  

#�"��2  5  20 �2%FD-1�� \  �%,  

5���  � w�-  2  37 �2%FD-1�� *%1- 

5���  � w�-  3  35 �2%FD-1�� p���� 

5���  � w�-  4  13 �2%FD-1�� \  

5���  � w�-  5  4 �2%FD-1�� \  �%,  

�A� � 5��[  �1�1�� ��1-  1  1 �2%FD-1�� *%1- �%,  

�A� � 5��[  �1�1�� ��1-  2  4 �2%FD-1�� *%1- 

�A� � 5��[  �1�1�� ��1-  3  3 �2%FD-1�� p���� 

�A� � 5��[  �1�1�� ��1-  4  2 �2%FD-1�� \  

5���$%  � :%+%)�  1  1 �2%FD-1�� *%1- �%,  

5���$%  � :%+%)�  2  3 �2%FD-1�� *%1- 

5���$%  � :%+%)�  3  19 �2%FD-1�� p���� 

 � :%+%)�5���$%   4  12 �2%FD-1�� \  

5���$%  � :%+%)�  5  2 �2%FD-1�� \  �%,  

  

"� 
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(Y� (��
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 ���%-  :1
6�   ����� ���=� � =&�%��� �#�,�� �
 n1��<  t+��� #E��"   

.=6=" l%� ������ .��� *%$� �#Ec1� 
��7�  *1� (��
 ��   ��1�- .=6=" W�Q�� �#
"� � *%+v$� �  V�6= 

*�7�
�- .  �2 ���%FD-1�� "� .=6=" �
 .��� �16� ���� �%�R< �#�+� .�2%FD-1�� ������E�� ����   
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 ��� �
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 NO�7� 
�7q�� �  	 n1�� ��� "� �M�9�
���  .+�- � #E
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 �.Ya+� ��21  ����
 �M�
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 ����
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Abstract  
District 20 (Shahr-e-Ray), as the southernmost urban area among the municipal districts of Tehran, has a 
population of 4553740 individuals and an area of 22km2 within the urban zone and 178km2 outside this zone. 
The earthquake risk is estimated to be very high in this region due to the tectonic and geographical position, 
presence of numerous faults around the region, the occurrence of several historical destructive earthquakes 
within this area, as well as other tectonic and geological evidence. In the present study, by investigating the 
current status, analyzing and classifying the vulnerability of the habitats in this region, and using the MLP 
model, a new strategy is presented. The results of the model based on the input models indicated the higher 
accuracy and efficiency of the standard classification method compared to the standard max/min method. By 
taking a look at the map of the standard classification method in the applied model, it can be found that the 
orange and nearly blue spots, which are mostly scattered in the central part of the region, have the highest 
correlation with the worn texture and the highest vulnerability. According to the results of the model in terms of 
vulnerability expansion and zone, out of the total area of the region, 21% has the high and very high 
vulnerability, 61% medium vulnerability, and 18% low vulnerability. Also, the results of the population layers 
indicated high, medium, and low vulnerability intensities for 56.8%, 27.9%, and 14.1% of the total population, 
representing the population density in worn-out buildings with narrow pathways. Moreover, the results 
concerning the layers of material type and important places showed that the material types including metals, 
bricks, semi-metallic, respectively, and the important places such as educational centers, clinics, and medical 
centers have the highest vulnerability intensities.  

 
Keywords: MLP model, Standard method of maximum-minimum, Urban habitations, Worn texture. 
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