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Due to the earthquake damage caused by the earthquake, one of the most 

important issues which is considered by the authorities after the earthquake is the 

water supply of citizens of a city. Unfortunately, in many cities of Iran, the 

management of the crisis, especially concerning drinking water, is not noticed in 

the aftermath of the various events that the metropolitan is considering. due to the 

great importance of this issue, in this study, suitable spaces to locate water 

emergency reservoirs in shiraz, based on criteria urban public open spaces (park 

and green space, open space Stadium, city Squares), Population density (near 

Population block whit high Population density), roads network (access to roads 

high way, main road, minor road), high-risk centers against Earthquake (wearing 

texture areas in the slopes areas Close to the fault, Historical points of the 

earthquake) Based on the hierarchical analysis Process (AHP) and decision 

support system, GIS, (using of transformation functions of a polygon to point, 

vector to raster, Euclidean distance, reclassify and the functions of a scalar subset 

to be evaluated. The results of this study suggest the locations with the scores of 

7,8,9, that located mainly in destroyed texture areas, regions with high population 

density and urban main roads of Shiraz as the alternatives for locating of the city's 

emergency water Resviors. 
Cite this article: Abdolazimi, H., Shahinifar, H., Noroozi, H., Emtehani, M. (2022). Site selection of emergency drinking 

water supply tanks in post-earthquake conditions, a case study of Shiraz. Journal of Natural Environmental 
Hazards, 11(32), 129-148. DOI: 10.22111/jneh.2022.37402.1762 

 

                               © Hadi Abdolazimi                        Publisher: University of Sistan and Baluchestan 

                              DOI: 10.22111/jneh.2022.37402.1762 

 

                                                      
* Corresponding Author Email: abdolazimi@iaushiraz.ac.ir 



 

��� ����� 	
��� �� ��������� ������ ���� 11 ����� �32 � !�"#$�%1401  

  

���� ���� 	
��
 ������ ����� 
�� 	� ��� ����  ������ �� ! �
 "#

�$����  � �	����%& :  � �(���
�  

��
( )�*�+�����1* ��-��.�+ 
���/� �02 �1��23 +��-(3 �3��"�� �.�+����4 

1 .�����	
��  � ��� � ���� ����GIS� ���� 
�
�� ���� ��� ��������
 ��
�� �	��� (!"#$� ���$	"�)  

2 ."�����' ������(� ���) ����� �*�'
 ���� ��� �������� ���*+ 
,"�- ���*+ �������	� 
  

3 .������(� ���*� � /"01 ����� ��� ,�	� 2����' �34 ��
 � �����
�� ���� ��� ��������
 ��
�� �	���  

4 .�����	
�� ���*� ����'
 � �����
�� ���� ��� ��������
 ��
�� �	��� 

  

�*�4� ���5��  �+�67  

 :�*�4� 923��4�67 89�:�  

  

��%:; ��:<0�: 08/11/1399 

 :=:��:� ;:��%05/11/1400  

��%:; >:?�  :19/11/1400  

  

�@�� :(+��A (�
   

��3�  	2��
   

���@A� ��B�' �C+�D  
,�  

0E+�F 80$0�  �G+���
   

��H�$ I��J- K�1�)����	 .  

K��$L 82 8-"+�2  �4' ���� ��2 89M9 �' ,� 83G�  ����� �*�'
 	3� H*� �  �+	D 0N�$��  � O7 8(

����� 8-"+��"� 89M9 P"Q�  �4' � ���Q !"#$��  ���� �C+�D ���"� ,���  ������*�	R  .S�� �*�

$2 �� 8��T�C�����' �4�*� �' �	��� �� 82	�	S 82 
���E2 �	�6 �C+ �2 8@2�� ���D  P"Q� � O7 ,�� ,�

�4���L�' *-"+ U0�B�� ��( 8( ����  � �*���� ��M � �	D ��V W4� 82 8-"+�2 .S�� 8-"+ �"L���S 

$2��� 	�� �	D X� 
P"A"�� � �� ���	D �4�YI �4�67' ��2 Z����' �W��-�	 ���@A� ��B�' �C+�D 

��( �� ,�� ,�  � �*���� X� [��� �2���  �4' �4�YI' �"W1 �2� )	X����4��' �M�	3� \��7 82   � �4

�4�YI' �"W1 MG��
 �M�	3� �YI 82' �M� � �2�X� MG�	3� ������ 82    �4' XW- H(��+ (�2�����  FQ���)

\"02 82 80]�I  �4' XW-��� W4� �2 M(��� 
(H(��+�7�S �*� K���L' 2)�������W  
�4 ����� M(����  M(��� �

4!� @� 
(�W��^ ������ �����)� �� 82	��  �4'  8-��1 8-�� 
2 0E� �2�X� �� _�2 �@L �2 M(��� � (

SI�2) 89M9 �2��2 ��  �4' � �� `Q�� a)��� 
��"��I�
Z �M� a)���	R ��+ b�:� � F$� 82	B�  ���L�

��D ��90E+ c�� [����2 (�F 80$0�  �G+��� )AHP� � (�H�$ ��7���G Wd+�H GIS  `2�"+ � ���T���)

�G+	F 07�  �"� 0Q� 80]�I 
���� 82 �"�(� 
8@:� 82����
 8:G)  ��2' �eW4 � �����D  `2�"+	81"W���  ' 

�� ��"� 
(�9�3��	2�� � ���Q������� .	f �	D XQ"� 
�4�67�S  �4' ��3�� ��� �2��4�' 7 
8  �9 2 8( ������ 

SI�2 ��  �4' ��+ �2 a)��� 
��"��IXW- H(���  _�2� ��	���  �4'  8-��2 2�D �*�' ��(  � �*����  ���Q

82 
S��� M� ��"�1	8�    �4' �W��- S*- �+�2�	 ���@A� ��B�' �C+�D  ���@A�' �*� ,�� ,�' 

7���*�� ��  �W�	�.  

��/"B� :iX9��G1�W���4 ,'4�� ,��� W� ,�I��A����"� ,'��E��� ,���� ,� .�A� �WE� ,)1401��3� .( 	2�� ���@A� ��B�' �C+�D  �� ,�� ,�

���	k 8X9�@� 
89M9 P"Q� � O7  ' ��"�'��( :  � �*����E� K��)�B� .�k G)�X� ,11)32,( 148 -129.   

DOI: 10.22111/jneh.2022.37402.1762  

  

         ���$m"02 � ���$�� ������� :����© ��4' iX9��G1�W�W� 
*��A�� 4����� ��"� ���� 
�I'��E��� �A��WE� 
�.  

                                                      
*  - ��4' iX9��G1�W �)!"#$� ���$	"�(  Email: abdolazimi@iaushiraz.ac.ir  



  

  

  

  

130   -------------------  �� �	
����� ������  ����11 ����� �32 ������� �1401  

 

��+4�  

oT� ��30W1 	R �*� �� 7�� � O7 � ���E2�4�	 �"m 
89M9 82 ��30W1 ��	���4' ��+�� 8�$2�� S�� .M9 89

�� 8( S�� �X�G) K��@L 80W-���	�� 82 ���"+83G� �"eW4 '�*� '�4�YI �+��� '�4 
K��2�B� 
p�2 
,� '�4

FW��S	�	�� .�	�W� ���� '�- Z��� �� � ST� 
F:� �	D ��	�� 84� �� �	�3	��� \�� �"$I��7 k�"+ �+��� '�4

89M9 � �X2 � ���T4��� '���(�+) SI�� ���Q 8-"+��"� 
�����I1
����3W4 � 2001��	�� � �3	 .( 
H*� �+��� '�4

83G� '�4,�����4 '�*� �89M9 P"Q� k	��� �� .����� �*� R	 ������*� ���� �� �+��� �:� 8( ���$ 


83G� D	� 82 83�	� !�W���Z��� �4 ,� ��"�2 8�"�m 83�	� .���� �"-� 
�"� ���� '�- '�4������� �����"� �

Z����"E� 82 �"W� D��C+ 89M9 P"Q� � O7 k	��� �� �� ����	�4�I �� ���	�� S	�	�� ' � ������ 
'�����7 '�

802�:� ���2 �2 ���G� ��	�	�� '�4��34�� S�� �*	�2 .�������� H�Wd+�� ���3� '�� �qr� 8@2�� D	� �� ���"+

 .���� `Q����	D
��  D�I�	��3��4' Z���� S*- ���	�  ��B�"+	s`  ,���, �2'� 8I�]�	"- � 8��*2��' 

�d�t ,� S�W4� '���� 
�����2  
����3W4 � R0� u��)1395.(  

  c�� � �3	 S�� �*� U0�B� b�:� �� \�E�� � S2�q ��B� � ���T��� 
'���@A� k	��� �� ,� D��C+ '�4

 F3�)1��3� 8m �� ��B� D	� 83�	� .( ��W( ���	� �"�( �� 8( S�� �1"A"� ��"� ���� ���Q �*� � �	�4

+��"� v�]� �	 � 8�I�� ���Q 8-"+��"� 
8�����2 �� ��T��4 8�	M4 ��B� D	� Zd� � SL�� .S�� ��"G� ���	�� 8-"

Z���� ��3� ,�B��� D	��2��2 S�W4� MN�� ���$2 ��B� D	� Zd� S*- �+�����2 84� �L��� � ���	� .90  �� '����

'��3W4������� �2 \���� �W01 '�4��	�� ����*� 89":� ���� D7�w '�4�� �� �+��� '�4 �� .�� 89M9 P"Q� �

82 D7�w �"�(89M9 ���L� � �X2 �6	� !�� �� 82"( �*� '1995 ��B� � ���T��� 
 D��C+ a��� 
,� '���@A�

S(�� 8@2�� D	� �� � SI�	 '����282 ��7�w '�4 ��m O�- � ��B� D	� SL�� 82 /��Q� �+"2"( S(�� �6	�

.�"W� F	��(�� ��9 S	":+ � ��B� �� '���@A� `@Q '�4��� Zd��'  � ��230  '���@A� ,� ���Lx �MB�

 �����	 82"( K����Q� ��	� �K���L �� !��L� � '���"0- '��2 ,�) S�� ��"2 �*� D	� �����JWRC2  �

 
����3W42018.( 

 �� D��C+�Lx � ���T��� 
89M9 P"Q� � �X2 �������� ,� '���@A�\��7 �� �3W( ��B� �� ,� �� � �qr� ���$2 
�4

c��M� ����(  ,� D��C+ �� �W*� �:� S�� 8�$��"+ 8�Td+ ��0�I '���� '�4��� � ���T��� D��eW4 .S�� ���

 ��B� �� ,��D��C+  
��$�) ���2 8���� ,� '���@A�1390 �����2 � 80E� S�XW- 82 8�$2 ��B� D	� H�� .(

�� � '���@A� ,��� ��J�� ��� [����2 �����"� ,� ��M82��+ � �W01 K�G��E� .���2/���� '�4�� ���� ���-

 � v����� ��B� H�� 8( �4�20  �+100 �� H4 ���( �MB� ��m �4�� � �MB� R	 �4�� .S�� ��J�� ZX3����-

Z��� �2 .��"� �:�$� Z���� '�YI R	 �� 80E� R	 '��2 ����"+2�	 K�$��C+ ��	�83G� ��i� �	�� 
p�2 
�� '�4

�� �	�MI� M�� 89M9 � ���� K�T0+ 
K��2�B� � ,�/��:� .�2�	��9 '����3� � '� D��eW4 � K�$��C+ Z���� '�4

8����2 S*- 'M	�D��C+ �� ,� '���@A�� .�4�32 89M9 P"Q� � O7 K��)�B� �	��+ � ���"+D	� ��B� ���:��� 
��

'���@A� Rm"( \��7 ��i� �2 '�4�YI �� ,������� 
�4 ��B� .S�� '���A '��� 
�-�$� � [���� b��� 
�4

                                                      
1-Takada  
2 -Japan Water Research Center (JWRC) 



  

  

  

  

131  ----------------------------  ��!� "��� �	
#$	 �%��& �'��( 	
� �� )
� )*"� +,-� %	 ./...  

 

82 ,���"� ,� ��"�2 �+ ����2 ����"L�2 �I�( Sy�T� � ������ � �	�2 �����	 ��B� �6	�82 �� ��� k	��� '��2 �6	�

U0�B� b�:� �� ,� �MB� D	��m � ���T��� .��( D��C+ '���@A� �� z�M2 �MB� R	 � ���T��� � ��*2 
���2

�� ��2 �� �0�L �0]� F3�� 
z�M2 �MB� ��	� Z��� �2 �"m�9���� .��( b�:� �� �MB� D	��m ��Q� 8(

�� ���2 [���� �� U0�B� �� ,� ��B� ���:��� .��� 8���� �� ,� D��C+ K���L � D	M�	�- �� H9�� ��B� ��"+

�� Rm"( '�4�*���"+8)"E� FL�� �S�7 �	 '���� '�4��W�L�� /�2 ������ � 8( '"E� 82 �"� /���� H*� '�4

) ����3W4 � ���*2�� .���W2 {"TE� ����	�139289"9 � ���( |B�� �� 89"9 O�- ,�B��� �� �qr� '�4�"�(�I ( �4

8G+� 
b"2�� Z	�X� � �	�M� [��� �2 ���� D	��2��2 .���"W� '��2 '��2 ��"+ M�� D�::E� D	� �4�67 � ��B� ����)

�w��7 }"dL �� .SI�� "�9�82 M�� ,� '���@A� D��C+ '�4����$� K�X9�@� ���+ � ��� �~� ���*+ �*� �� '�

82 .S�� 8�I�� K�"] ���*+ ,�A�I � ,� U0�B� a)��� '��2 U0�B� ����� D����*� k�"+ 
K�X9�@� ��"�1

 8	�7 K�X9�@� �w��7 
!��� a)��� '��21  �4 ) S�� ��� /���� �*�� �0�dT+ K�X9�@� D��eW4 � ���*+ '�T2�JICA1 


2006 ���� ��m 82 ,�� ,� '���@A� D��C+ 
8:@�� �4 �� �"-"� 89"9 b"@L '���2 ��� K�� 82 8-"+�2 .(

�� H�$:+ ����Z��� a)��� 82 ,� D��C+ .�"��� !�� ���� �� ��	�� '�@2 k�"+ ���"+ S2�q ��B� 8�GX+ �	 ,

��� ��B� D	� .��	�7 K�"]�� ���Q �0]� ��B� � '���"0�( R	 80]�I �� ��3�_���3� �� � ����� ����� �	�4

\��782 �4�� 8�L�� � ����) �"I�� K�"]���� 
89M9 P"Q� � FGQ �	�2 .��"� FE� ���(�� '��2 ��"�� '�4

�2 /�M9 `Q�"� �� �+ ��� /���� ��4� /���� �� 80E� ,� D��C+ ��( 
,�A�I � ,� S(�� '�4���� �"Y� ���2 ����"

[��7 ����� D����*� S(��) ��	� 
,�1392 .(  

  
C6�1  C:�"A�� !+7 !D�� (��3 :  

  

 �� �T� R	 �����"� �������� ,� FQ��� �3	��� !���I ���E2 S	�	�� �����5/0 ) D9��2  �2 � D��X+ (�� �� ���9

SB7 S*- �����"� ,� ��"W� 8I�A� FQ��� �T� �4 '��2 S�� ���( 8�]"+ 
M7�1  �	 ,� '�@2 a	�) � ,� D9��

!���I ���E2 S	�	�� �����) �"� ���Lx �3����7 t��y2 
2004) .(3CDC 
2006 8����2 '��2 �W�4�� R	 (

���( D	��+ ��"W1 �������� ,� H�$�� '��2 '���@A� ��(���3	 .���  H�$�� �+��0W1 K���M9� �,����� 8�*+ 
�

                                                      
1- Japan International Cooperation Agency (JICA) 
 2- Federal Emergency Management Agency (FEMA) 
3- Centers for Disease Control and Prevention (CDC) 



  

  

  

  

132   -------------------  �� �	
����� ������  ����11 ����� �32 ������� �1401  

 
F2�Q � H9�� 
|9�L ,��� RW( �W�4�� D	� .S�� /��� '��2 ��W�1���"� � ,��8����2 �+ ��( '��2 �:�Q� 'M	�

F2�Q `G�� � �������� ,� ������ S*- 
���E2 `Q�"� �� '���@A� ��(��8����2 ��	��I .��	�7 K�"] ��W�1� 'M	�

`W- F�����,� H�$�� K�1�)� � �0( K�1�)� '� .S�� �"-"� S�XA� � F��( K�1�)� R��2 8�*+ � �����

8@2�� 
'���@A� ,� D��C+ �����2 S*- :S�� ��� ��*���7 �	  

H�$�� '�A�:+ - '���@A� ,� D��C+ = ,� ���Lx ���:� +'���@A� D��C+  

 D7�w z�M2 89M9 �� !�� �� 8(2011 ��� ��� �0( ��) 
� �MBS(�� k�"+ , JFE .�� 8N���  ���� H�$�� D	�

8( ��� ��B� D	� �*�+ 8� �� ����"+ � O7 80]�I�2 �������� ,� D��C+ '��2 P"Q�8X-�I ���( FW18302 
 S*- 

�� ����L ,� D��C+�9��S�� ��� `@Q ,� O	��� 8( ��"������2 ���Q ���T���. S(�� ����*� JFE  c�+ ��

��� �+ S�����$� ����'�+  �� M(�� D	� ��� ��B2 a:E+ 
����� �� �	�2 �2��2 �� S���:� �	���"+ 8( �X��"- )c��M� 

I���*� S(�� ��� JFE1�� ���� `2��� ����2 .(O�- �2 '���@A� ��B� 8( �4� '�4��2��( �2 � U0�B� '�4

 �� �qr� '�4���X� �	����� � �	�W��- 89":� 82 ��W( ��� 
��� ���T��� '���@A� k	��� �� ��*- ^@� �� K��T��

 ���9�XI 8@2�� D	� �� �"�(�+ M�� ���� �*� �� 8��T�C�� .S�� ��� 8�L���7 �*�� Z���� ��3� ,�B��� �2 8@2��

 V�� D	� � 8( 8�I��� K�"] D	� �4�67��81"W�� '��2 ���"+ � ,� ����� 
���� '����*� ���E2 S	�	�� '

�������*2 � ���T�����"� 
[��I '�������� ���E2 S	�	�� '�4�67 '���4�� � ���� ���Q '����2��( �� �+� '�4-

��( �	�� � ���� �*�� ���� �i� �� �4�67 D	� 
����� D	� �� .���2 �"�( '�4�*�  �	�W��- �� �qr� � H*� F��"1

��*2 �2 � ���T��� 
��B�80$0� F�0E+ c�� � '���8�	M� �+ �	�W� 8G��E� �� �qr� '�4���X� ��� Z	�A 
�G+���-

 � 8$	�:� �� U0�B� '�4Wd+�H���:@�� '  ��B� Zd� FE� ,�B��� ��"� �� �� ���3� ���� �2 ���G� �

 '��2 
,�� ,� D��C+ '���@A���(.�	�W� ��*���7 ���� �*�  

  

���� �
 ?�� � �
    

 ��*�E���2� ���+��  


���� �*�  [��I ����� M(�� F3�)5D�2 (  �Q�� !")29
´

/52
°

  �+36
´

/52
°

  � �9�W� ��133
´

/29
°

  �+41
´

/29
°

  

8( ���� ���Q  P�T+�� �� �	�� ^@� �1488 �*��� �� ��� ���� � �*� �Q�� 8�9�1700  �� ,�~ �� ����.S�� ��J� 

�	D ���� �*�' 	���  8:@����"2 8( 8X�"+' �� ����2 82 SW� 8:@��' 10 � �B2�4' 2�~� � !�W�2�~� �S� .

�*� ���� ����' 16 �MB� �2 H�� 159200 ��� ZX3� ��"2 8( �� �MB� �� ���� �2	� 1700  ���� � ZX3� ���

 
��� u��L2  �MB�25000  �15000 GX3� ����  � ��-� S�� ��4 �MB� �2 ����	� 27500 ��� ZX3� �����' 

��*2����2 '� 8 �MB� �� �2 90000 ��� ZX3� ����	� �� !�� ��*2����2' �����2 .8-"+�2 82 XW-�S �*� ���� 

�� !�� 1380 )1229954 �T� (� H�� 16 �MB� 
�*� H�� �MB� ���"��� ��2' XW-�S 0XI�
 173800  ���

 ���� � S�� ZX3�14600 ) ���� �"-� �"GW( ZX3� ����

�
 ���"� ,��� ��2' �+������
 Lx��� 18  � ,� 8�1��

0dI ��(��� 8����� 185 9���  ���� .(P"� � �*� �� �����( ��B���� ��2 �MB� P"� �� ��  �'M0I  8( ��"2

                                                      
1- Japan, Fe (the chemical element symbol of iron) and Engineering 
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