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The risk of an earthquake always overshadows human societies and causes 

irreparable damage to them, so be prepared to deal with this crisis by identifying 

vulnerabilities and addressing them to reduce the damage. It is affected by 

earthquakes. In this regard, the present study examined the physical vulnerability 

of the neighborhoods of Varzeqan city concerning the 14 indicators affecting the 

vulnerability to earthquakes. The research method is descriptive-analytical, which 

has been done using spatial layers related to the mentioned indicators. To analyze 

and overlap the layers, the MAP ALGEBRA (RASTER CALCULATOR) method 

has been used in the GIS software environment. ANP method was used to weigh 

the layers. The results showed that a significant percentage of the city of 

Varzeqan is located in high and very high vulnerability classes. Even more than 

70 percent of neighborhoods, such as Boubl Cheshmehsi, are in a highly 

vulnerable class. Considering the seismic vulnerability zoning of the city and the 

distribution of vulnerable classes in the city neighborhoods, it can be concluded 

that the whole area of Varzeqan city is more vulnerable to the occurrence of 

earthquakes. In neighborhoods with low and very low vulnerability classes, a 

significant area of the city, barren land uses, open spaces, agriculture, and green 

spaces occupy a significant percentage of the neighborhood space, and as a result, 

They have low earthquake resistance. 
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 E�6F3 ..6c `��1�� �*D : �<��$�
��� .?F%�1398.  

�'�OT  

��WCS�� �$ �7��O;  

?1I�;�	;  
�'$ ���  b��� H�   

 M'D

�D�'   

�$ �D�CD� 

�$���  

�$ �D�CD� 

��$ .�
�0>  
.6'$ �;��  

 ��6�1

��4��  

 �2��1

�;*7S�  
  

112761/0  112761/0  112761/0  112761/0  112761/0  112761/0  112761/0  112761/0  112761/0  
 �2��1

�;*7S�  

06538/0  06538/0  06538/0  06538/0  06538/0  06538/0  06538/0  06538/0  06538/0  
 ��6�1

��4��  

083292/0  083292/0  083292/0  083292/0  083292/0  083292/0  083292/0  083292/0  083292/0  .6'$ �;��  

046016/0  046016/0  046016/0  046016/0  046016/0  046016/0  046016/0  046016/0  046016/0  
 �D�CD� �$

��$ .�0>  

040656/0  040656/0  040656/0  040656/0  040656/0  040656/0  040656/0  040656/0  040656/0  
 �$ �D�CD�

�$���  

012869/0  012869/0  012869/0  012869/0  012869/0  012869/0  012869/0  012869/0  012869/0  
d'D 

�D�'   

010339/0  010339/0  010339/0  010339/0  010339/0  010339/0  010339/0  010339/0  010339/0  b��� H�   

144048/0  144048/0  144048/0  144048/0  144048/0  144048/0  144048/0  144048/0  144048/0  �'$ ���  

021038/0  021038/0  021038/0  021038/0  021038/0  021038/0  021038/0  021038/0  021038/0  

 �$ �7��O;

 ��WCS��

?1I�;�	;  

021479/0  021479/0  021479/0  021479/0  021479/0  021479/0  021479/0  021479/0  021479/0  

 �$ �7��O;

L�CD����$ -

�
  

0/153043  0/153043  0/153043  0/153043  0/153043  0/153043  0/153043  0/153043  0/153043  
 ](�-� :*;

�;��C,�D  

0.079516  0.079516  0.079516  0.079516  0.079516  0.079516  0.079516  0.079516  0.079516  
 .�$��2

�V���  

0/179172  0/179172  0/179172  0/179172  0/179172  0/179172  0/179172  0/179172  0/179172  �'$ =�N�2  

0  0  0  0  0  0  0  0  0  ���;�$.O��  

0  0  0  0  0  0  0  0  0  �����  

0  0  0  0  0  0  0  0  0  
.6�(�2 -

�;��C,�D  

0  0  0  0  0  0  0  0  0  

H�DI -

.��@���( -

.�  

]	��� ��;���$�- :� �#	�3� O,����/ .+�^ :� �	W ;�@/�;�� a2�g� C!� � �%� ;�U�+ ��%� �@n ��/ .�Z� �� 

R��n �$���	 �+ G	����� :����� � ;�@/� ��
� �
 �
�� �$%�#/ ��3� R��!n ��/:����� k	��� �� b/ $�
�� � .,�� 

R��!n ��
�� ��F	�3B ��
� ;�@/� �� .$%�#/ <�#X	8��- .	��� ��3� �� .������ 
!~%�J�UHB ���� ���	91 � 

.���![@/ �	WO,��) �/(�/ �� ��	$@/ :� S�
 MAP ALGEBRA (RASTER CALCULATOR) 
� b�#�� 

E�nPI� .	������ ���U��� $	��� .�� :� ���U��� G	� �S�
 <:� �/ Y�$+ :� O,���/ 
� <- O,�� ��MQB ����  �$�
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�;�� v[� O,���/ �� ��	$@/ 8�+�B ;	���
� � ��3� .	��� �+ <����$%/� ��3� ?	:!B .	�c� <���� 8��- -

��	91 .H+ ��/�c� ��� <�>:
� 
� ����� G��: �A,�:�2 �!� ���h��� $�.   

��3� �� ��!B�� <���� 8��-��	91 �.H+ JI�%� ���� <�>:
� 
� �����  RX�) �2�2:31 �3A%� � .>�� JI�%� �(

 .@+ .�!X#� b+��B ��
�� �+ ��� .����
!�.�$%���8��- �~�:� �8��- <���� G	��@+ ��
 
� ��	91 
��> ��	91

�� JI�%� �	�� .$�
���� � ����� .�!X#� b+��B �!�� ;Hn%�� �@n � ;�U�+ � mH�h� ��/�%� �!�� <-  �F�� <- C!

8��- �~�:� mH�h� K�3� ��
���:�2 ��	91.� ��  .$%��� 

 

 
Q7  31: �	4; L�O�� H�DI.��@ ��2 f��'� .�#  L�R��� �� �$��$ �(O(� . �<��$�
��� :?F%�1398  .  

) RX� �� ��!B ��328��- �+ ( ��
�>�
�> ��$�!,- EP=� ��$	��� Oh�� <�>:
� ��� EP=� :� k	 �/ ��	91

�@�`  !F2!� � $Z#� �W�> ����#	� � .���
� �+��� :� ��	: ��F#� �HT�� �W�� .�!X#� b+��B <!j@/ .H	W� �� .�

*B-k`!+ ��/�%� �W�� �@n �	 ��!��� ;��� 
� 
!c^ �.���� �	�� �� ;F#� .�!X#� ���
�+ b+��B �E�DA> <�!�

���
�+� ��l!2!��2 ��=2 :� G�	�1 ;���3� <���� ��/8��- ��
�.� �2�2: ����� 
� .	W�� 
��#� ��	91.$%���  
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 Q7 32: �	4; L�O�� H�DI.��@ �>�� �5�� .�#  L�R��� �� �$��$  .�(O(� �<��$�
��� :?F%�1398.  

�� <!��!� v� ?@�Z� � .����
!� JI�%� :�� ��c� <���� <- ?FB �� � �/�%� G�	�1 ��$DB �	 .�!X#� ��%� $>�� ;Hn

8��- ��
�� �W��.� .%�	�1 
��#� ��	91.$%��� �� p��� �H=�*B- ����#	� �� .X	��� �G�	�1 .�!X#� b+��B ;Hn -

�� <!��!� � ���- 
: �H=� � �l!2!��2 �	W �W�� ;���3� � 8��%� �$%� ���� ����D� �XF� �� b+ �HT�� �.���� R�2�

�G�	�1 .�!X#� b+��B  ����D� �XF� �� .������� .���� �H=� � .	l!2!��2 �	W 8��%� v%� G�	�1 E�3FI R�2�

<�@�,��8��- ��
�� :�� ��c� �� 8��%� .����� � b+ .�!X#� b+��B ��/ EP=� �	�� �� ;F#� .%�	�1 ��	91

.��H=� .$%��� �!��2 �	W G�	�1 ;���3� ���!��� ;��� 
� ����
��> 8F� �� <�,
��� � !2:!� �G��,�
- ��/ �HT��

*B- ����#	� � .���
� �+��� :� 8��%���8��- ��
�� �W�� .�!X#� b+��B �.�����H=� .$%�#/ .	W�� ��	91 
�3� ��/

�@�`�H=� �+�+ �.��� .1 �.��� !H��� �UD� � .� ��
�� ���!��� ;��� 
� ����
��> � W�� .�!X#� b+��B R�2�

8��-���� 
� .$%�#/ ���	: ���F#� ��	918��- G�	�1 <���� �!@� <��� $	�� � �� <�>:
� ��� EP=� :� .,�� ��	91

.� EP=� �	�� �� ���- �#	�3� R�2�� .$%���:G	�.� �
  .�
�� �� �+ �!@� <��� <�!B13 8��- �	W�� ��	91 E
!T

8��- ��=2 �� ���Z�.�
�$� .F��%� ;�Do� <�>:
� ��� ��	91  

 

 .��T ���C;  

�� ��!B ����$T ����� �X%	� Y$n � .���
��$�� <�X�� Y$n �;��� .X	��� ;���3� Y$n 8F� �� �2�2: :� .��� ��/

;���� <�!B �B ���+ *�!+ �2�3� G	� ��
�� �$F2�+ t!HA��� ;�Do� �� b�3�#���� �	 b�3�#� K�FB
� � ��!� ��	91

8��- .��	:
� ���%�1 G��DB � �$F2�+ ��	918��- ��/N� ��	91 \�=� .%@	� ;�U�+ ��3B
� �� R�� ��/��F/�
 G	�B�M

8��- <���� 
� .UH�h� ��/���� .$	�@� �z�
� �
 .2�@�^� �2�2: ����� 
� <�>:
� ��� EP=� �$F2�+�:�2 ��	91 ��

�� ���!@n �2�2: ��$,
 Y��%/ �� �/���� G	� .$�
�� ;2�,� ���� ��/�c�b/ E
!T.� R@n .F�+�B � <��:$%%+ .

8��- �� �MN� ��/���� �G	����%�.� ��	91�� ;#	��L�I:� .$���� 
��> .��	:
��
!� �`
�[X	 E
!T <���� ���	�

8��- �� .B��U�� �
�9���MQB :� mH�h� \	��� �� ��!B �� � ��!F� <�#X	 �/���� ;�@/��:�2 ��	91 .$�
��
!,�� ��

�`
�[X	 � .F�+�B .��	:
� ;�� �*/�01 G	� 
� 8��- �� �MN� ��/�����:�2 ��	91  $� :� ��ANP  ��#� 
�

) .	������ E�nPI� b�#��GIS�`
�[X	 � 8�+�B �+ ��� <��� ]	��� .$� ����� ���� ( :� ���U��� �� �/���� <�!@�
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 .�:� 8	��oRT�^   $� :�ANP  t!`
�` 
�GIS 8��- .��X� .��	:
� 
� .	W�� .	�
�+ :��:�2 ��	91��  �

�%�1 .	���%�G��: ��$,
 E
!T 
� .���=� ��/ RX�) ;�� 
��
!,�� �:�2338��- .	�c� .��	:
� ]	��� .( ��	91

�:�2  $� :� ���U��� �� <�>:
� ��� ��ANP  �GIS R��> $T
� �+ ��� <���(P+ 
� <�>:
� ��� :� .��!B ��/

8��-��� .�^ .;�� �$� ?>�� ��	: 
��#� � ��	: ��	91 �� <�70 �@�`  !F2!� $%��� .BP=� $T
� (P+ 
� .�

8��-����� ��� ��	: 
��#� � ��	: ��	91�%�1 �� ��!B �� .$��8��- �$%��:�2 ��	91 RX�) ��� ��33 ?	:!B � (

(P+8��- ��/  �$�) ��� EP=� aA� 
� ��	914.� �( �� ;F#� <�>:
� ��� �%�1 R+ �+ ;��� �Z��� <�!B

��$,
 G��:8��- �:�2(P+ �+ .BP=� 
� .;�� �	918��- ��/ 
��
!,�� ���	: ;^�#� :� b+ .H�, � b+ ��	91

���
�+ �$%�#/R��> $T
� �F� ��/�c� � �:
���+ �:�� ��/�c� ��	�� ��/��!@�  ��� �
 �H=� ��c� :� .��!B � $��

8��- :� �Z���
� 
��
!,�� �2�2: ����� 
� .%�	�1 ��	91.� .$%���  

 E�6F4 :=c�S� a52�
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L*W;*D `� U�C�� ٨٢/٣٤  ٤٠/٧٠  ٠٨/١٠  ٣٨/٢٠  ١٨/٣  ٤٣/٦  ٣٥/١  ٧٣/٢  ٠٣/٠  ٠٦/٠  

L*W;*D ٦٦/٤  ٢٤/٥٢  ٣٣/٠  ٧٠/٣  ٧٤/١  ٥١/١٩  ٦٩/١  ٩٥/١٨  ٥/٠  ٦١/٥  

��$I �� ٥٩/١  ٥٤/٥٣  ٠٧/٠  ٣٦/٢  ٥٩/٠  ٨٧/١٩  ٦٣/٠  ٢١/٢١  ٠٩/٠  ٠٣/٣  

i�#  ٦٨/١٠  ٠٨/٣٧  ٦/٤  ٩٧/١٥  ٩٨/٧  ٧١/٢٧  ٥٢/٥  ١٧/١٩  ٠٢/٠  ٠٧/٠  

L�CD�*T ٢٢/١٦  ٩٠/٩٢  ٨٧/٠  ٩٨/٤  ١٨/٠  ٠٣/١  ٠٣/٠  ١٧/٠  ١٦/٠  ٩٢/٠  

L�,��CD ٥٥/٠  ٢٧/١١  ٣٠/٠  ٩٩/٧  ٤٨/١  ٣٣/٣٠  ٥٢/١  ١٥/٣١  ٩٤/٠  ٢٦/١٩  

�W� � �� ٣١/٠  ٤٨/٢٣  ٢١/٠  ٩١/١٥  ١٩/٠  ٣٩/١٤  ٤/٠  ٣٠/٣٠  ٢١/٠  ٩١/١٥  

�D ���� �R��R ٠٢/٠  ٧٥/١  ٢١/٠  ٤٢/١٨  ١٣/٠  ٤٠/١١  ٤٥/٠  ٤٧/٣٩  ٣٣/٠  ٩٥/٢٨  

*�W�$ �N�F ١٧/١  ٨٠/٤٦  ١١/٠  ٤٠/٤  ٢١/٠  ٤٠/٨  ٨٦/٠  ٤٠/٣٤  ١٥/٠  ٠٠/٦  

�D ��	8 E*�(*$ ٠٧/٠  ١٤/١٠  ٠٤/٠  ٨٠/٥  ٠٧/٠  ١٤/١٠  ١٢/٠  ٣٩/١٧  ٣٩/٠  ٥٢/٥٦  

�D ��	8 ��Nj ١٨/٠  ٢٩/١٤  ٣/٠  ٨١/٢١  ٢٨/٠  ٢٢/٢٢  ٣٦/٠  ٥٧/٢٨  ١٤/٠  ١١/١١  

b��,��I ٣٦/٠  ١٨/٢١  ١/٠  ٨٨/٥  ٢٦/٠  ٢٩/١٥  ٣٣/٠  ٤١/١٩  ٦٥/٠  ٢٤/٣٨  

�D ���� 6�S� ٠١/٠  ٧٠/٠  ١٢/٠  ٣٩/٨  ٢٥/٠  ٤٨/١٧  ٧٤/٠  ٧٥/٥١  ٣١/٠  ٦٨/٢١  

�D ���� )�R ١٨/٠  ١١/٧  ١٢/٠  ٧٤/٤  ٦/٠  ٧٢/٢٣  ٢٧/١  ٢٠/٥٠  ٣٦/٠  ٢٣/١٤  

.6;*,I ٤١/٠  ٧١/١١  ٠٩/٠  ٥٧/٢  ٥٢/٠  ٨٦/١٤  ١٤/٢  ١٤/٦١  ٣٤/٠  ٧١/٩  

�D ���� �2�2 ٨٩/٠  ٣٥/١٩  ١٨/٠  ٩١/٣  ٩١/١  ٥٢/٤١  ٦٢/١  ٢٢/٣٥  ٠٠/٠ ٠  

�j� I ٤٥/١٠  ٧٥/٧٧  ٠٠/٠ ٠  ٠٠/٠ ٠  ٩٩/٢  ٢٥/٢٢  ٠٠/٠ ٠  

*(�*T ٥٢/٠  ٢٢/٤٥  ٠٠/٠ ٠  ٠٠/٠ ٠  ٦٣/٠  ٧٨/٥٤  ٠٠/٠ ٠  
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����
�+ ��	91�U2N� ���� mH�h� ��/ -

 ��/G@	��:�� b�#3B �
 E��I�h� ����� 
� ����/ � ��+ �$%� :� k	 <-�/ �
 
� ����- ��F��1�:�� �������/ � 

�l��1��/ .���@n ���U����
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��> ��� .  

 *B- ����#	� :� �HT�� �	W �� ��!B���� �.����E��$, <��: :� G���+ 
!~%� t!HA� ��B
�� JI�%� �� .���


*B- ����#	� k	 ;���FD� �	 .����.� .	W�� .�!X#� b+��B ��
�� �+ ��!��� ;��� .X	��� 
� <- :� �� -

.���� }�$^� �I!��� E�
�3� � \��!o �	�1 �� �$��� 

  8��- <���� */�+ 
!~%� �� .�!X#� b+��B �	W �� ;	�%n���@�`  !F2!� EP=� 
� ��	91 � �$�!,- .�

;���� ;�� t!HA� ���� ��!��� ;��� � W�>�+�@B ��/.���� 
��> ���� <��	$� 
�+ 
!��� 
� .	��: 

 b�@gB ;#	
��oX	��� � �:�A, �+��� :� �HT�� �	W �� �~� �� �I!��� <���� .�!X#� ���
�+ �� �+��� G	� .

�� ����<-  �3��� �� � .%@	� *	���� 
!~%�.$�:
� Y�@�/� ��� ����^ JI�%� �� �/ 

 8��- ��
�� .�!X#� JI�%� �.o�
� ���
�+ �	W 
� �+ ��X� G	� <���
��> �~�$� ��.� .	W�� ��	91 � $%���

�$� �+�@�� ��+�� JI�%� 
�p
�1 ��Z	� �� ;F#� �$���� .H=� (��3� 
� :�� ��c� �	 �/ R�H3B 
!~%�

8��-.��	91 E
!T .B���$>� ��	91 

 E��$, <��: :� G���+ 
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