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Flooding is one of the most important and frequent natural hazards in Iran, which 

has increased in frequency and severity in recent years. The catchment area of the 

Zard River is not exempt from these conditions, as the occurrence of this 

destructive phenomenon in recent years has led to the damage of some residential 

areas, agricultural lands, and gardens located in this area. Therefore, according to 

the importance of the subject, with field investigations and study of sources, 

firstly the slope layers, slope direction, altitude classes, lithology, precipitation, 

land use, drainage density, and distance from the river as effective criteria for the 

occurrence of floods. The basins were identified and classified. Then, the 

information layers were prepared by the geographic information system, and the 

evaluation and standardization of the benchmark maps were performed using the 

fuzzy method. In the next step, the investigated factors were evaluated in the form 

of critical weighting, and finally, the final analysis and modeling weree done 

using Vicor's method as one of the multi-criteria decision analysis methods. The 

results of this research showed that among the effective factors in causing floods, 

slope with a weighting factor of 0.157, height with a weighting factor of 0.133, 

and land use with a weighting factor of 0.127 are the most important factors in 

causing floods in the basin. The river is the Zard. In addition, 10.78% and 16.71% 

of the area of the basin are in the very high-risk class, which indicates the 

potential of this basin for flooding. Therefore, flood risk zoning can be an 

effective tool in the implementation of conservation, watershed, and basin 

management measures. 

Cite this article: Rezaei Moghaddam, M. H., Rajabi, M., & Mousavi, S. M. (2024). Flood risk zoning in Zard River 
catchment area, using Vikor multi-criteria analysis model. Journal of Natural Environmental Hazards, 13(41), 19-38. 

DOI: 10.22111/jneh.2024.43735.1945 
 

                               © Mohammad Hossein Rezaei Moghadam                   Publisher: University of Sistan and Baluchestan 

                              DOI: 10.22111/jneh.2024.43735.1945 

 

                                                      
* Corresponding Author Email: Rezmogh@tabrizu.ac.ir 



 

��� ����� 	
��
� �� ��������� ������ ���� 13 ����� �41 � �!�1403  

  

���� ���� 	 
��
 ������ ��� ��� �� �����	� ��  �!� �
! "#��$ �%�& !��' 

(���)��!� � 
#!�*  

#$ %����& '�(�� )%*�1*�,� ��-.�� ��2 �0��% -0-� ��-.��13 

1 .�������	�
� ��
���� �	���� ����������� �	 ����  !"#� �$% ��&������ ((�)*	 ��+*���)  

2 .�������	�
� ��
���� �	���� ����������� �	 ����  !"#� �$% ��&������  

3 .�/����� �
0�� �������	�
��� �	���� ����������� �	 ����  !"#� �$% ��&������  

  

�2�*� ���3��  �%�45  

 :�2�*� 7-8#�1 23 ���4	  

  

��9:; ��:<=�: 12/12/1401 

 :>:��:� ;:��914/02/1402  

��9:; ?
:@�  :01/03/1403  

  

�A�� :1%��B 1�
   

�+83 �+��� � �"9!�:; 

��%!< =	�+>!����  � � �?�@

��A .  

�!:; �B��@�3 A� �%�C $D E��D�F	!=# ��G�� 	# �H�� (�� �� �0 �1� 9�!� � GI J�K  E�H   ����%!�
� 

� ��A � � ����I �?�@ .L�� ��H!� � A��C ��H�M +N
*	# �!�L* ����D��0 � ���9��C �3��� D ��# 

�I �� �
HOP (�� �+>!Q O3��� 9��# ���*	 RD�+	#� ?���# ���A# � �� E�S��  �C  ��H �/+	 �?�@

T1� �� �U�% �� .L��!L J�?�	���� �� �# �1� 	!���# V ��
�� �W��+	 �=��"	  �� �1� H!�Q L8U H!�Q 

��X%�� E�4$D#� �!����
�� ����0 �Y���� ?���#� ��1A Z0��%# �� ���9� � A� ��[��  =	 G��+�!�1���  �B�	

� J�K  ��!:; ���+H �?�@#� V \]� .���H�� �1 M��% ���^U E��;D� ���	��!�#� 8%!� ��P��. 

YA�� ��OP� ������
��   A��� ��4� �1� =	!��� Y � A� ���X
�� ��  A��� �=� ��@�	 �� .L��P ��/��� 

V�� �1� �0 Y � �� �_��	�
!` GA  1�# ��   ���H �8���L ��%!< (�	   A��� �8�#�  Y � A� ���X
�� ��

 ���� �
� .�H ��/���a b1 23 � A� �0 ��� G���!C � �� �B�	 <	������/ �!:;� H <	��!Q �? ���Q 

�A # 157/0�? �� J�X%�� ��Q �A # 133/0 ����0   � ?���# �? ���Q �A # 127/0 %�% ��!Q Z8	 �%�C 

� <	������/ �!:; �� .�+
*1 ��A � � �?�@ ��%�% �� � ;�!Q 78 /10   71/16  L@�*	 A� �[��

 �4$D �� ��?�@*�!�� &���� �0 ���� ���K �"9�3   �"9�3*��
3 �!< ��C ��� �?�@� � J�K !:; 

	# �H��@��� .# K�H# ��TH  # K�H (�TH  # �F�  # LT*K A� �1� � E�H �?�@ :�+U!< 9!�� 

A��%��� �����. Z8	 A��%�C V��< �!< 9!� � G����C LT*K �1 �	!G�� �%V�� J�X%�� L��  :OU Q$� �0

� L��D�!�
� 
� ��  !�� � Y���!�
� 	# ��H. H!Q A��� V��)�27� L0�@ Q$� (�[��!�
�  EV ��

�U� � ���C bF�  	 �1# ��H .bH�3 P!1�# �0 G��+> �� <�H �Z0 Z0��% ��!�� >�� E�	��K�   �?�@!� 


g�X@# *��
3 A� �?�@ ��H h��� �i�9  :I W��+	!< �!< 9!�� V��#�  .�H�� �����9�� �C�����+�

�+83 �+�� 9�" �!:; 	# ����% �Bj	 `T0� 
g�X@ E�	��K� ��/�� ��#� F�I!����� �	  ���
#  �?�@

�H�� �
H��.  

��CD0� :
�?�# *@ �T�	 ,��4	!C$U� ,#���	 ,�	�m=	 ,�� ,!�� ) .�	�m=	1403�+83 .( �+�� � J�K  �"9!:; ��I �?�@ ����  �� � ��A � �

��% (�	 A� ���X
��!< =	�+>!��� �  �����	 E��D�F	 .!M $D!= �#13)41 ,(19 -38 .DOI: 10.22111/jneh.2024.43735.1945  

  

                     G�
*>���   G�
*!� ��&���� :�H��© *@�T�	!C 
�?�# $U� �	�m=	 �*��4	#� �!�� ���	 �	�m=	.�  

                                                      
*  - *@ �T�	!C 
�?�# ��4	 )(�)*	 ��+*���(  Email: Rezmogh@tabrizu.ac.ir  



  

  

  

  

20   -------------------  �� ��	
���
� �

���  ����13 ����� �41 	�� �1403  

 

��%*�  

   :I E��!!^% �� �U�% �� G�8U �� <!� b����� �� �Y��� ��&�� �!!^% �#���1    ��+�I �� ���� :I q"� b�����

   ���� ��U � ;� ��&
����   ��8H �=��%   L!=TU �H� GI ���� <!� ��H Q$� #��*�� ��1��D�F	 G��+� ��

C!TF% .��H <��$% G�*�� ���� #	 ��A (�� �% �0 ��H2050  A� b!�3/1  ���K <!� ��D�F	 r�=	 �� �X� ���!�!	

 ���!P)�G����T1   #� � 1 2023� .(���0��D# � E��D�F	!�:; 19	 <	�H G�8U �� �� E��D�F	 <0 A� %#  ��H .

+tT1!C 19����K %!G� �21@ �/	 %!C �41E��*9 %�1 �66� %#  G�T��9 �1   49Bu% %!� O3�G��  A� �� E��D�F	 <0

�� v���	 G�8U ��D�F	 C�� 	#  �H�� A �)�� 1390.(  ��T�  �U ��U E��D�F	 WK�  ��  #=!$D E��D�F	 C��%

GI G�!	 �� �0 �+
*1 w9�H �T1 A� <!� �1 L�� �%  ��9 �� �� ��	I C��
�!� #=!$D E��D�F	 G�!	 �� :;!�

#	 x�m
9� �1�. �!� W	��U ���O3 Q!�I G��!	 �_� A�  ����� C��
�!� <!� ��#	 ���K �!B�% L�%  Y��� .�1�

C!&+�� ��LT*K �� x�m9  ��1V���?�@ L�� ����I ��1�  Q$� ��%�0   Z0 G�	A E�	 ��:;!�  G�!^D ��  

C!��3 �� :��� ��?�@ L�� #	 ����I ��1  � G�+tT1 G���� �� <!� ��D�F	 .��H  b1�0 ����   L�� b����� ��

 E�X�% G��!	E��*9   #��U��1  A� #H�� #��	:;!�!� ��D�F	 L����	 �+!	A C�� �� �; �_� �� �� �? :

#	 ���. �!< =?  ��!
# 	 �
XP# ��H �U GI �� �0�G� �   ���9� �q" �� :IS E��[!����� ��_
+	�b 3!��  ���0

��	 E��*9 h���  # ��U  # ���P ��)!�����1390.( #	  :LH�� G�!� G��%��3 <!���  W	��U �0 L�� #=!$D ��

�� �� GI �����=K�  G��+� :�+
U� �� �
���O3 ��O3�� ���y  L�� ���=
	 <	��� A� #H�� <!� ����%   �A���� ����� � �	�

#	 �!!^% �4"+	 �1 #��!���^U   #=!$D �#T!�K� M���H �� �
*� �0 �+0 )�� �U #
�8�   #+������ 1397(.  A� #9��

 J���� J�K  <��#	 �� <!�  �WX%�	 z��	� �C!	A Y�^�   �� C
*�H �{�� : | �#�V�D �� ���H G���� Y��� G��%

�����0 ��?�@ #��1A ����9� � #�$K M���H �#P����� Z/@   G�	A �#P����� J�� �#P����� E�H �(���0 C
*�  ��1

� � �T�>�� �� #�&+U G�
9�� W"K   Q��+	�� (�
;0) ��0 G��+� �12� 2018y C��%#�t+�3 �2012 .( A� #��

��� E��*9 A� ��!P��U   b1�0 ��1��1 ��D�F	 C�� A� #H��� �+83   L9�+H #	 :;!� �"9�3 RD�+	 ��+� �H�� 

��?�)# ��4	 G����T1  � 1400(. �� �+� �=��%   �H� �� Y � C��� ��1 ��4� �!8% ���U�	 ��1 �+83 ��1  �"9 ��+�

��� M!�	   <!��
 ��4� C�� b��T� ����� A� ���X
�� �+	A�!� �1 L�� ��%�	I��0 ��1��!9� �1� �+> �� .  A� ���X
��

Y � Z!Tm% ��1 �+> ��!P����!=	  �+!	A ���+83 ;!� �"9 ��+� .L�� �
��P ���K (�$4
�� ���	 ��!*� : A� ���X
��

��� ) #��!���^U E��;D� Z
*!� �����GIS% �L����	 ��_+	 �� �(���	I   �!*X ���� �A�� (�	 ���� #��}� ��1  �A��

L[�� �#����� ��!1b��>   �1(�	 ���� �� ����A ��1 #	 Z1��� #����� ��!1 G�A�� ) �+0G����T1   �>4� 2018 y

C>5 �G����T1  2021( C�����+� .A� ���X
�� Z
*!� Z
*!�   #��!���^U E��;D� ��1Z!Tm% ��1��!=	�+> ��!P ��

 ��#	 �#4!X�% ���� � `��	���� �� � �� W��*% h��� ����%  ����"?�   #����� ����	 w!F�% �� ����  ��H  �/+	

 #$��+	 a��
� � �[ ��<!��% #�����%   ��H ��/�� G�8U ~�
F	 v�4� �� ���=
	 E�=��"	 .���PZ!Tm% ��1  ��!P

��   ���!=	�+>�+83   #���A�� ���� �����  (�	 �2�   �"9 ��+� :;!� .L�� ���� G�����^[�    � ��������

                                                      
1 Dube & All2023 
2. Kolawole 
3 . Tingsanchali 
4. Cho et al  

5 . Chen 



  

  

  

  

21   ----------------------------  ����  �!" # $%&� 	'(
)* +� ���,-#� �! ���+ ��� ./	!0 �1%2 ��...  

 

G����T1 )1394( � ���1 23�+83 �� # (�	 A� ���X
�� �� :;!� �"9 ��+� Z!Tm% Y � �m9�H�+> ��!P 

)VIKOR1 (�I �?�@ ��G�KV�+
9���3 ��> .� a��
� R$D�L��J�X%�� �Q!H <	��� ���	I  ��1���I ��$H A� ��[��  

�?�@ �� <!� ��/�� �� �� �!Bu% C��
�!��I �G�KV����� ��>    ���9� ���� A� V�� ��!*� G��% ����� �?�@ C��

#	 :;!�.�H�� ���� ;�  a��
� C����% �&���� �b1 23���+T ����  Y � b4� ���� #+���I G�$!
�3 Z
*!� G��+�

Z!Tm%  ��!P(DSS)�� ��+��P :�F
�� ��Q��+	 ��1 ���� L��)G����T1   ����	 .1395 �� #�1 23 �� (   #���A��

�+83 �A�� (�	 A� G�
�A�9 G�
�� ��H �� WK�  `�TS�� �8H �!F�I �?�@ �� :;!� �"9 ��+� TOPSIS  ���X
��

.����0 #	 G��� a��
�  �0 �1�86/17  �V�� ��!*� �"9 �� �4$D �� �� ��	 A� �[��15/24  �"9 �� �+83 �� �[��

 .���� ���K V�� .�+
*1 <!� ����� �� �"9 <!*��
3 C��
�!� ����� #K�H #@��� A� #�F�   #��S :�+U �#��S #@���

�G����T1   #+���� )1396(� �+83  ��+�C!��	 G�
��8H A� #�F� �� :;!� �"9 �!9 �?�@) �8H �� (��> ��

 (�	 A� ���X
����� ���	 ���� .����� ���K #�  a��
���� G��� �=��"	  <	����J�X%��  Y��� ������
!�  Q!%�% �� Q!H 

 �� <!� ��/�� �� �� �!Bu% C��
�!�#%�=��"	 �4"+	 �����  Q!%�% ��  37/23   50/52  �
	��!0  L@�*	 A� W��	

) G�!��	   ��T�	 .����� ���K �"9�3   �"9�3 ��!*� �4$D �� ��� ��	1396 �� ( �� #�1 23L��� �  ��+�

�?�@ <!� A �� �"9 �_� A� �!F�I ��1� �� (�	 ���� ��
*0�9 <!��% ��1� Z!Tm%  ���!=	�+> ��!P-

ELECTRE-TOPSIS �
��� .�+
9���3 #	 G��� �1 �1�?�@�� 7 ) A�!
	� C��
�!� ��719443/0 �( � L��� � �� (

?�@�� 1 ) ��466119/0?�@   � � L��� � (�� 4 ) A�!
	� ���4	 C��
T0 ��331493/0 ���K �9I L��� � �� (

L��P. G����T1   G�P��A�X� )1398	 A� ���X
�� �� �((� ��1��*�� <!��% �+�I��   �=��"	 �� �����    #$%��	

@ �� :;!� #���A���?��?� G����9 G�
�� �� ��$1� �!F�I � .�+
9���3 a��
� L��� � �� <[�@  � �� ��+�Y 

����   �@��A ��� G���? � Q!%�% �� ��    � �`�
�!�   ����� �?�@ �� �� :;!� �"9 <!*��
3 C���@��A ��? �

��H��� V�� �����A� �$%� C��%  �_� Q��?   #P����� �:��� �#	 #+�+	 ���TH�� .�+H�� G�!� ��=��"	 C�� �� � ;�

C� �0 L�� ��HZ!Tm% ��1 ���!=	�+> ��!P �m% ��Z!T ��!=	 �0 ��!t!3 ��	� �� ��!P �� ���=
	 ��1

Z!Tm%  ��!P GI#	 <!9���H��+ ������� G��+�=��   ��K #��1{�"#	 ��O3.�+H�� ) G����T1   #X���1399 �� (

G��	 (�	 R!X�% �� :;!� bF3 #�����1 AHP   Fuzzy Y � A� ���X
�� �� WLC��9 �?�@ �� �0 �+
9���3 ���I

��3
	�J�$H��!S L	�F?   #?��� �����0 �#���*	 RD�+	 A� ��[�� ��1��  �� �1��!=	 C��%�Bj	 C��=��"	�  .�����

�4� R$D ��� G��� a��
��  �:;!� bF3 #��8�99/13 ?�@ A� �[��� ��9 �!F�I    Q��+	 L!���"	 ����I04/26 

�A�� ���@� ���� M��
	 L!���"	 �[�� ���� :;!� bF3 {�1 �� #��1 .#��?���4	 G����T1   )1400�(  ��

�+83�8H ����I �?�@ �� :;!� �"9 ��+�����  (�	 A� ���X
�� �� ���!	 ��>  .�+
9���3 �Q!H �0 ��� G��� a��
�

�� a��
� �� �U�% �� C!+tT1 .����� �?�@ C�� �� :;!� J�K  �� �� �!Bu% C��
�!� Q!H L8U   #P����� L�� ��	I� 

 Q!%�% ��02/6   45/10 �� ��	 A� �[������� ���K �"9�3   �"9�3 ��!*� �4$D �� �=��"	���	 �  �L��8� ��  

L�� �
��P ���K �!�u% ���	 ����  Y � #����0 ��=��"	 a��
� R$D. )G����T1   �A�� #$���31400 �� (�+83  ��+�

 #�!� ��!1 (�	 A� ���X
�� �� <!� �"9HEC- RAS   Arc GIS C���+% G�
��8H ��!0 �T�> �!F�I �A�@ 

                                                      
1 Vlse Kriterijumsk Optimizacija Kompromisno Resenje 



  

  

  

  

22   -------------------  �� ��	
���
� �

���  ����13 ����� �41 	�� �1403  

 
 .�+
9���3� a��
��L�� C�� �� ��	Ib1 23 #�V�D L�PA�� �� � �> �1 �0 ��� G��� ��H �%� W!�  q"�  A� ��%

#	 ���K <!� �!B�% L�% #?���  L=�  �� #���A #?��� �� v���	 #�;!� q"� C��
�!� C!+tT1 .��!P24/6  ��
�1

#	  �=�   �H�� L=�  �� #���*	 #?��� GI A�94/3  #�&+U ���
�192/2  #S��   ��
�18/0 #	 ��
�1 �H��.  #+�����

) G����T1  1401 �� (�+83   #���A��  A� ���X
�� �� :;!� �"9 ��+�C� ���!=	�+>  �@�  {��P ��!1   ���I  ��

C!��	 G�"�� <3 ��
	 ��!1 ��&
*�� L��V�� �?�@ �8H  .�+
9���3�
� �Q!H <	��� ��� G��� �=��"	 a�

 #�A  ����4	 �� Q!%�% �� J�X%��   �����0 ������
!�164/0 �156/0 �118/0   116/0  <!� ��/�� �� �� �!Bu% C��
�!�

�� a��
� �� �U�% �� �C!+tT1 .����� #%�=��"	 �4"+	 ��L�� Q!%�% �� ��	I46/20   02/32 �
	��!0   A� W��	

�� ��� ��	 L@�*	 ����� ���K �"9�3   �"9�3 ��!*� �4$D. #�   G����T11 )2015(�  ���X
�� #����0 #���A�� ��

A� #$!0�% ������
��   ����  Y ��A�� �A���A�� ������1 ���� #��}� #���� Q!�I���O3 �<!� ���9� � �� G�1 

C!> �/!
� .�+
9���3 G��� ��� �0 #	 �A�� ����  Y �<��	 ����% ��� G�+!TD� �� C���1 z��F
�� GA  �� 

b1�0 �1�   C!+tT1 #	����% L��� ���+� ��K �� �
��� ���!��|I  G�!��	 .�1�2 )2016(� Y � A� ���X
�� �� ��1

#3 �
�I G���H   VIKOR� `�TH �?�@ �� �� :;!� �"9  L�� �/!
� C�� ��   ����� ���K �=��"	 ���	 G����

����  Y � �0 C�� �� �U�% �� �0 �+
��� �+��P�1 �� ������ �N0��@ ��+	��� � �P L��N0�   <K��@ ~�u% ���� 

�$%���+� #	`����   �+0�� �+��P C��% ��� <@ ����(I #	 �
��� ��<��K a��
� ����T�� ���0 �
��� �� #��$K �� .L�

#	 �����  Y � A� ���X
�� �0 L�� ��H ���H� L��8�����% ����D ��4��� �� �+!	A��1 ~�
F	 M$%�	 �� �����!F�I 

���X
�� �T1�� .��H3 )2018(� #���� �� �����0��1 Y ���1 VIKOR   AHP �A�� �� E�=��"	 v���	 �� <!� 

�
9���3  �0 L�� �
��� L�� �/!
� C�� ��   L��Y � ��1MCDM <!�� �� #�����% �� �$%���+�   �A������!P 

�+��P�� `���� ��1 ����(I L!��$�	 �
��� ���!*�   L�� A� Y ���1 MCDM �+��	 VIKOR   AHP ��A�� 

Y � #T�� ����U �� ���� #���A�� �"9 <!� Z1��� #	b!3 ��=��"	 C�� �� L��8� �� .�+0�� �0 L�� ��H #+!� 

���+�I ���=% �	���� �1   ��1���� � M$%�	 �� Y ���1 VIKOR   AHP ��A�� b����� #	��
!	   �T1�� .����4 

)2019(� �?�@ �����I � ��8� �� �� :;!� �"9 ��+1 b1 23 C�� �� .��������K �=��"	 ���	 ����  Y � A� ��!P

������
�� L8U��V �A��GA  ��_+	 ��   �A�� Y � A� �1 #1���!=	Y � A� �1AHP   L��8� �� .L�� ��H ���X
��

  � .L�� �
��P ���K �!�u% ���	 �=��"	 C�� �� :;!� #���� �� ����  Y � L!���K ���[�@ a��
� �� �U�% ��  

G����T15 )2020(� ��
�� L	 �4	 #���� �� ���9� � ���� <	�H) C!> �*% 27 �(�8H :;!� ����� ��  ��8H

�
9���3  .���Y � A� �=��"	 C�� ��  �� �U�% �� ����    \!*3�% ���!=	�+> ��1632 ����+�  a��
� .L�� ��H ���X
��

�� ���� G��� �=��"	 #��@ �0 <0 �4"+	 q"� #"��
	 A� L	 �4	 �� ����� <!� ��8H �� G��� #	 �8H #�  ��1�

�+!/��� V�� <!*��
3 ��|� �!� ���4	 C�� �� L��8� �� .���� ��% ���!=	�+> <!��% G�+� A� ���X
�� �0 L�� ��H G

(�$K <��K a��
� �+83 �	� �� �� ��% #	 �
��� :;!� �"9 ��+�  .�+1�� � �!F�I �?�@  x�9 M���H ���� �� ��A

#���P�3�% �+��	 �4"+	� Q!H �|�X� �� ��1��A�� ��U ���O3 Z0 �?�@ L��V�� ��#T!�K� M���H    x�9 A�

                                                      
1. Lee et al 
2. Malekian and Azarnivand 
3. Brahma 
4 . Brahma and Mitra 
5 . Zhu et al 



  

  

  

  

23   ----------------------------  ����  �!" # $%&� 	'(
)* +� ���,-#� �! ���+ ��� ./	!0 �1%2 ��...  

 

 <!*��
3#	 �����9�� :;!� J�K  ���� #�V��.�H�� Y��� �3 A� #�� �?�@ C��  G�
�A�9 G�
�� RD�+	 C��%

#	 E��*9 <!� ���� �1 �0 �H�� bF� �� ����A ��1 ���   �A� ��0 ��1  ���  #���*	 RD�+	   #D�$%�� ��1

#	 Y���P .�+0<!� �0 L�� C�� A� #0�@ �1  ��	 ����	 ��11401 GI A� <$K     �X� C��+> C
9�� G�U h���

E��*9) L�� ��H #@��� C�� �� #
X&+1 ��1www.isna.ir �!F�I �?�@ L!T1� <!�� �� .(� ����9 ��A ���� �� �

 �:;!� �"9 <
�*	   �A� ��0q"�*� :;!� �"9 J�K  �� L!��*@ ���� A� �?�@ ��+�!L�� L!T1� �
�@ ��. 

 �� C���=��"	 �+83  �� ��?�@ ��+�:;!� J�K  �"9 <!*��
3 ���� ���!=	�+> <!��% Y � A� ���X
�� ���  ���� 

 �A�� �� R!X�%  Z
*!�#��!���^U E��;D� ��1 L�� �
��P ���K �_��	� �% L��� � RD�+	 #����+H �� �"9 �_� A� ���

:;!�� (�
+0 L8U �AV E�	��K�� �	���� ���� ��8� �+!8� ������ A� W��+	   %��
���2 ��1 L����	 �����3 C!	A  ��

.��I <T� Y �Z!Tm% ��1�+> ��!P���!=	1  ��*�� ����� ���0 �1 ��!*� ��1�����0 �0 �+
*1 Q��=	   ����	

(�	 ���� �� L$*� ����  (�	 L!=U�� .����� #��P���PZ!Tm% ��1  Y � C�� �0 L�� C�� �� ���!=	�+> ��!P `�

Z!Tm%<@ ���� ���!=	�+> ��!P Z!Tm% ���*	 `��A���� ��1�@�    Q��+	�� ��1��!=	 �� ��!P   ~�
F	 ��!P

L�� r��=
	. ��/�� E�=��"	 ���� a��
� �� GI �*��4	   �=��"	 C�� A� <[�@ a��
� �?�@ �� ��H� ����9 ��A#	 � -

   GV�)*	 �G��&�1 23 ���� ����%L��!�G���OP <!*��
3 ��
��� ��:;!� #/+�  ��!*��H�� Q��U. �+83 ��+� 

Y � ��TUA� �A�� �!S ��1 ��4� �!8% ��   ���� :;!� (�
+0 �� �+83 ��1 #	 :;!� Y�
*P �� ��	 ��+�  G��%

���9� � Z��@ ��0 C!!=% �� ���+T	 RD�+	   �1.  

  

���� �
 @�� � �
    

 C��b1 23 A� J�� ������0 ����   Y � �1 23#�!��% GĤ #+
$	 �� R!X�% �!���I ����   #��!���^U E��;D� Z
*!� ��1

�+> <!��% G�+� A� ���X
��L8U .L�� ���!=	 YA���3   �� �m% ���/%  <!��% �����1 �!� A� ����������1Arc GIS � 

Idrisi  Excel ��8� ���!P ��H WTU ��@�	 �� .L������ �� I�X�j	 ���� ��
�� ��1   ��H wF�	 ��OP�!Bu% ��1 ��

GI ��+$	���� �1�4$D   �� I��P A�!� ���	 E��;D�   �1���H ��+�. �+83 E�=��"	 ��   �?�@ #����+H <!� ��+�

<	�� ��1��
0�� �L�� ��	 �� �U�% �� .����� �� ��9 �� v���	 x�9 L!T1� ���0 �1 �
$�� �0 L�� �� �? �0 #��1

 #9�� �!8% ����V �1   LH�� ��U #�	��� 	 �0QU� #�V�D  �+�I�� G�H���� YA���3 #	 �1 ��H��H #=� �  L��

<!� <!*��
3   ���9� �� ��
�!� �!B�% �0 #��1��
0�� �0(�	 �� ��
�!� ��$"��   �=��"	 ���	 �?�@ ��!9 

Vikor  #P2�     �?�@ ��1�
H������ ���H #���� . ��
�� ��=��"	 C�� �� ���_+	 C���Q!H :<	�H) �Bj	 <	��� �

C!	A �J�X%�� �Q!H L8U   #=!$D M���H �� �U�% �� �(�1���I Z0�%   �1���I A� ��[�� �Y��� �#?��� �����0 �#��+H

�=� ��@�	 �� .����P #����+H �4"+	 #��*��� ��V  Z
*!� M!�	 �� <	��� A� `� �1 �� v���	 #%��;D� ��1

��V .����P �!8% #��!���^U E��;D� ��1���I ��$H ���4� A� ���X
�� �����9� � ���V .����P �!8% G�
�� ��1 ��1

#��X%�� #	�K� (�	 A� ���X
�� �� �!� Q!H L8U   Q!H2 5/12 
	�� )L��� A�vertex.daac.asf.alaska.edu (�  ��

 ��1��
�� A� ���X
�� �� Q!%�%slope   aspect  ��Arc map ��V .�H �!8%C!	A #%��;D� ��1 A� ���X
�� �� #��+H

                                                      
1 Multi-criteria optimization and compromise solution 
2 DEM 



  

  

  

  

24  -------------------  �� ��	
���
� �

���  ����13 ����� �41 	�� �1403  

 
C!	A ��4� ��!4	 �� #��+H100000:1(A�1� �<�
X1 ��!X� ��0 ����T�I ��1 ��4�) C!	A G�	A�� ���0 #��+H

��4� .����P z��F
�� ���� A� ���X
�� �� �� �=��"	 ���	 �4"+	 Y�����1  �� � #P�����30 ) ����1990 -2020( 

��&
*����1 �A� ��0   ��&
*����1 +!�`!
3� �O��   �	�8	�� G �� Y � A� ���X
�� ��  �� #�����V .�	I L�� ��1

�����0 #%��;D� �����0 ��4� A� ���X
�� �� �!� #?��� #=!$D W��+	 #?��� (G�
�A�9 G�
�� #=!$D W��+	 �����) �

 .�H �!8% 

  

 E$��� F%�Vikor )����C�!H � �*=�-9 ��B������%C5 1I�0(  

 (�	Vikor ��	���� �� #+
$	Z!Tm% <
�*	 #4���% ���� �$%� �� Y � C�� �!0u% .L�� ���!=	�+> ��!P   ��+�

���T/	 A� :�F
����!=	 �� ��u*	 ���� #4���% <@ ��� C!!=%   �+��P A� ��#	 ��}
	 ��1�H�� ���    C>)1 �

2009.( ���!3 Z
���&�� <@��	��P ����� ����  �A��L�� ��A ��1: 1(  ���=% �� �U�% �� Z!Tm% \��%�	 <!��%

��!=	�+��P ���=% ��1�+��P �T1 #���A��   �1�!=	 ���� �1�Z!Tm% \��%�	 ~�
F	 ��1� 2( #� �� G��0 ��!4	

������
��Z!Tm% \��%�	 �A��� 3( GA  ��@�	 C�� �� �&�� E��$� �� ���!=	 GA  ����� C!!=%�1�  �� �
��� x�m
9�

% �� LX[ �1#	 C!!=Z!+0� 4(  C!!=%� ���4	 C��
8 ���4	 C��%��   �1��!=	 ����� 5 ( ���4	 �$���	

) L!���"	 �N0��@ �� ��+	���S) ~�u% ���4	   (R(:  ���4	 ��@�	 C�� ��S ) �"��� �� �U�% ��1   (R  �� �U�% ��

) �"���2(� #	 �$���	���H  �0wj  ��!=	 ���� ���	 GA  ���4	j   #	 ��!=	 ��4��1�H��.  

)1 (  �� � � wi �	∗���	 
�	∗��	
 

�

���
  

)2 (  �� � ��� ��� �	∗���	
�	∗��	
�  

6(  �$���	w9�H  VIKOR���4	)Ǫ( #	���4	 .�H��Ǫ ) �"��� �� �U�% ��3(� #	 �$���	:��H  

)3 (  �� � � �����

�∗��
� � �1 ! �" �#��#


#∗�#
� 

 V�� (�	�� ���� � Min �i  ��∗ � Max �i  ��� � Min Ri ��∗ � Max Ri #	 M�� � C�� �� .�H��)∗�)

��
*
   G�!� �

��++0���� �@ A� ��[�� ��� �#	 (I .�H��#∗�#

#�
+
 �U�% �� ��� 	!G�� R���% � �P v�� �G��+� �!G���++0 ��� ��[�� A� 

�@ �? ����(I   �
	���3 Tm%!ZP!���� :�F
�� 	#��H . A� b!� GI ���4	 �V�� R���% E��[ ��5/0 R���% E��[ �� �

� �*	 GI ���4	 ��I L��N0� �� 5/0 �3 R���% E��[ ��  � A� �
T0 GI ���4	 �C!5/0 ���4	 .��� �1��9Ǫ A� #=��% Si   

Ri #	 C�� �� .�H�� ���4	 C�� �=��"	5/0  .�H �
��P �_���7( �+��P G��0 Q%�	 ����4	 ���� �� �1R �S   Ǫ 

 ����4	 �� �U�% �� ��@�	 C�� �� .L��R �S   Ǫ �+��P`>�0 A� � �P �� �� �1���� �� �%#	 Q%�	 �%���H  ��  

�+��P L��8��� ��#	 :�F
�� �%�� �+��P G��+��� � �P �� �1 �� �0 ��H��H �
9�+H �%�� �+��P G��+� #��)   ��2�

#�!�92 �2019.(  

                                                      
1 . Chen and Wang 

2. Alinezhad and Khalili  



  

  

  

  

25   ----------------------------  ����  �!" # $%&� 	'(
)* +� ���,-#� �! ���+ ��� ./	!0 �1%2 ��...  

 

KI� �
�CRITIC1 ����� <��
�)����� &�H �LD#��
 M:�� I� ��
(�
  

�� Y � C��� ������!=	 �� <	��� C!� ��U�	 ��}%   <9��% G��!	 ���� �� �11���/% ���	 �#	 ���K <!��% .��!P  ��

�Y � C�� $���	 A� \3� ��!=	 ��!=	 {�����1 ��=�� �� #���4
	 \��%�	 �#���� ���	 ��m×m #	 ��/��P �0 ���

����� C!� #&
*$T1 Q���? <	�H1<!��% �� �
	���3 C!!=% �� .L�� ��H1 ��V�� ��!=	 C!� ��U�	 ��}% �j   ��

��!=	1 � � A� �&�� ��"���� 4 #	 �$���	��H.  

)4 (  Cjk � ∑ �1 ! rjk"12�� 

 �� �0 GICjk ��=	 ��!=	 ��}% J�T/	 {j ��!=	 ��1 ��k  A� �0 L��k = 1  �%   ��H J �Hk = m    ���� �	���rjk �

 ��!=	  � C!� #&
*$T1k   j #	 G��� �� <	�� E��;�D� G��!	 .�1�j #	 �� "��� A� ���X
�� �� G��%� 5 .��T� �$���	  

)5 (  Cj �  δj ∑ �1 ! rjk"12�� 

 GI �� �0Cj��=	 � { ��!=	 E��;�D� G��!	j  ��!=	 �� <	�� �� v���	 ����4	 �� ��!=	 {�����  j #	 G��� �� �� .�1�

 M�� � �� ��U�%��H�����!=	 � ����� �0 #��1Cj �+H�� ��
�!��  �1 GA  .��� �+1��9 x�m
9� ��9 �� ����A GA 

 �+��	 <	��j "��� A�� 6 #	 C!!=%.���P  

)6 (  Wj � 56
∑ 57879: 

 GI �� �0Wj ��=	 ��!=	 GA  {j   Ck �&���� �!=	 J�T/	 E��;�D� G��!	� ��1k  A� �0 L��k = 1  �%   ��H J �H

k = m .���� �	���  E��;D� <0 G��!	 J�T/	 �� ��!=	 �1 E��;D� G��!	 Z!*4% A� ���!=	 �1 #��8� GA  �C�����+�

��!=	 #	�T%�� �1#	 L�����I ��`
�I   Y�%) L #���2 �2019GA  <@��	 ��/�� ��
��� �� .( �� ��
�� �`!%�0 #1�

��V G�!	 #&
*$T1   ��!=	 {����� #*���� M!�	 W��% A� ���X
�� �� <	��� A� `� �1 �� �D���	 #%��;D� ��1

REGRESS �� G��!	 ���}% \��%�	 �$���	 �� L$*� �D���	 M�� � �� �U�% �� ��=� ��@�	 ��   �	I L�� E��;D�

.����P ���K� <*0� �� #��8� GA    

  

���%8�D0�1I�= 1I�0  

��!=	 L�� C�T	 #���A�� �+���� ���A���� ��1�@�  �� �1 �� �[�� �+��	) ���!P ���K b/+� ���	 #% �X
	 ��!P

�A�����A���� �� �
	   Q!H ��!P#T� �(���9� � A� ��[�� ��!P   WTU G�tT1 #?��� E�!�T� G��% � � �� �� R��X%

GI �L�� ���0 Q*0 �1��!=	 ���� �� �<*�!3 `� �0 �� �A�!
	� WTU�� Z!1��F� �P� (�@ .�!���� ��/�� �� �1

YA�� �� ���% �A��������
�� G �� ��0 C�� Z!+0 �$���	.��� �1��F� �*!	 ���OP  �� C��b1 23 � �� #��!
�� L8U

�+83 ��&��  �"9 #���	 ��+�:;!��@�	 �������
�� �( �U) L�� ��H ��/�� �A�� L��}� W��% �� �U�% �� ��A�� 

1.( ���� G��T� ������
�� G�*T1 #+=	 �� �1 +	�� G��0�� ���� E��!!^% +	�� `� ��   `�   �X[ C!� �1��  w�F�	

                                                      
1 . CRiteria Importance Through Intercriteria Correlation  
2 Tuş and Adalı 



  

  

  

  

26   -------------------  �� ��	
���
� �

���  ����13 ����� �41 	�� �1403  

 
L�� �&��. ���T/	 �� C��
T0   L���}� �N0��@ �� `� ���4	 #+=� YA�� C��
�!� ��A�� ��1  �� �X[ #+=� YA��

#	 R��=% ���T/	 �� L��}� <K��@ #+!*@) ��!P1� 2019.( 

  

 F�%,1: 1I�= NH�-9 7-8�:O I�0��PQ9 ��-(-� 1�
 �RS �H ��?T��2�R� ��-� ���%�� U3�0  

��VD�  ����(-9  1I�= NH�9 7-82  

W��  �� b����� ���4	 Q!H� �"9 :;!� b����� #	����.  W��% ���� �A��  

�(��� 1�H��B  �0 x�m
9� �"9 J�K  �� GI L!T1� ���� �� �1:;!� .G��0 �A�� \]�    �A�� ���� W��%3  

W�� <!,  ��;0�0 x�m
9�   ��/	 ��+� �"9 J�K  �� GI L!T1� ���� � �1:;!�  \]�  

 .G��0 �A��  

�A�� ���� W��%  

���X9�� ��*��   ��b1�0  ���4	J�X%�� �"9 �:;!� #	 b���������   #"9 W��%#�1�04  

 &��I�0�C�  �0 x�m
9� �"9 J�K  �� GI L!T1� ���� �� �1:;!� .G��0 �A�� \]�    �A�� ���� W��%  

�8�S��� I� ��Y�=   ��D�F	 J�K  <!*��
3 ����9� � � �/	 RD�+	 ��:;!� #	 b�����.����  �A�� `���� W��%5  

�
�HZ [B��9   Z0��% b����� ��:;!� �"9 ��1��I #	 b���������  #������ #"9 W��%6  

@��H   �"9 �Y��� ���4	 b����� ��:;!� #	 b�����.����  #������ #"9 W��%  

  

��2�R� ��-� ���%�� �=��� 

�@?� � ����I ����9 ��A  �� L@�*	58/883 0!�
	�� W��	 G�
��8H A� #�F� �� `�TS�� ��1  �(GI Z_�� bF�)

 <�
X1   �O���� ) G�
�A�9 G�
��G���� #��S :�+U.�������K (  C���@? �(�D �� #��!���^U �_� A� 49    �U��25 

 �% �4!K�50    �U��5    #K�H �4!K�31    �U��23  �% �4!K�31    �U��42  �����P WK�  #��TH r�� �4!K�

L��  <�H)1.( ���� � �� GI ���OP ��H ��A�+	�� A� �0 L�� C�� <!�� �� � #��S ��1 ��P�A ��0 �
H� WK�  �� 

`�TS��   �� {;9 ���
	� #8
+	  ���+	�� ���!
F� ��0��A ��1 ���U #	���P ����T1   :I�3 G��� GI #H�� A� 

��O^%� ��X�  #+!	A ��A ��1I#	 ��0��A �+	�� � � {�� W��+	 A� :.�H��  #���P�3�%   #��!���^U L!=K�	 �� ��	

�?�@ �0 ��H QU�	  �H�� #���1   :I ~�
F	 <	��� �!Bu% L�%Z!�K� ��� G�	I ��U  �� Q$��	� C�� �0  ��1

GI �� E �X
	 L�� ��H C�� �� �/!
��� . �4"+	�T!� Z!�K� A� ���� �� `�9 #��S   #��+U�T!�   (�
=	 �%  :�D�	

 RD�+	 ��(�TH   #K�H    #K�H�� G�
*1�0 ��� Z!�K� <��K GI #��
*1�0   WX%�	 RD�+	 ��1��	 <0 �����) �H��

 �G�
�A�9 G�
�� #��+H��11400 ���]1�0 �LH� ��1�@�  ����� �=��"	 ���	 �4"+	 #���P�3�% L!=?  ���� �� .(

#	 G�
*1�0  .�H��  �?�@ M��
	 Q!H27 L�� �[��  A� GI #��X%�� �� ��	  300 	 �% �
3300  .L�� �!^
	

��� ��8H RD�+	 .L�� #��*�� L���� ���� �� V�� Z0��% �� RD�+	 A� #�� �=��"	 ���	 �?�@ �C�� �� � ;�  �`�	

Z
�� �<% �=�K �;��   C!H�	 ��A � � �R!+/+	 ����I  ����� ���K �?�@ C�� �� #��
� � �"4� L*� � A� b!�   ���I

                                                      
1 Hoseini 
2 The type of fuzzy function 
3 Fuzzy large function 
4 Decreasing linear function 
5 fuzzy close function 
6 Increasing linear function 



  

  

  

  

27  ----------------------------  ����  �!" # $%&� 	'(
)* +� ���,-#� �! ���+ ��� ./	!0 �1%2 ��...  

 

�
���)����&� #���!	 ��1� �G�P1400Z8	 .( �+
*1 ���A L!=TU ����� �0 �=��"	 ���	 �4"+	 ��1�
� � C��%

 �#�� �<!
�� ��� �#�X� v��� ��!�� v��� �Q�V �G��� �#$T% �A��� �T0 ��!�% ���&����� � � � ;D �`� � ;D :A� �+%��$�

�9 �+% �<U�  �:I �� �G��� �� �G�!> ���$=����� �`�t�> �G�&
F� ��&�0 �T�> �G�&����� �:�!+� ��� �#$T% �`

 �G���� ��	I �0�	) #*P�� �#��	 �!3 ���A � � � �]1�C��!H1400   #K�H #@��� �� ��	 #?��� �����0 ���� A� .(

bF� Z��   #�I L���A <	�H #��TH #@��� �M��
	 #�&+U bH�3 ����� #K�H (�TH #?��� <	�H ��0�	 ��1

bF�   #�I   #S�� #��S ��1bF�   ~!=? �% M��
	 W%��	 <	�H   #�I L���A Z1 #�F�   ���� #?��� #��+U ��1

 ��H WK�  ��U �� Z1 �?�@ #U �9 bF� .�+
*1 ��+0��3 #��TH   ��0�	 #@��� �� #���*	 RD�+	 .L�� Z��

<�H) L��6.(  

  
 E4�1: ��� �(-$ <��\-� �	*8�8�S ��I  .K�D0I-S K�D0� � K��:� �-	B �� :W$+	G�P�+*��� 

  

�D=�: �
1 >
��
  

�C!
 �� ^�R� 1�
����� �0��H ��2�R� ��-� �(-$ U3�0 �RS 1%CH  

W��: �?�@ Q!H <��K   ��*�	 ��B� ����I �I #�"� G���U �� �U�%: ���   �   Z8	 ��!*� ��1�
	���3 A� #��

�?�@ ��
�� <!��% �� ��OP�!Bu% �+	�� Q!H ��!F�I �  �� #���� b4� �0 L��1 �:I L0�@ L���   :��� � G��!	

:;!� E�H �|�X� ���4	 .���� b����� G��!	   �1  Q!H �� #?��� �����A<4B � �!� �!Bu% L�% �G���U � :I  ��

L���  L0�@ ��
�!�#	�+0 C�����+�   #	 b1�0 �
*� �� :I ��T% G�	A����   b1�0 |�X� ��+����� <	���    �
���

#	 ���A :��� � G��!	HGI Q��F% E��K ����H G���U L�� �� �&�� {�D A�   �� �!� #	 b�������^[�) ���� ���4	

1387 y�?�
#��4	 G����T1  � 1400 .(� � �?�@ ��9 ���A ���	 � �@ Q!H M��
27 #	 �[�� Q!%�% ��   �H��

37/224 �18/165 �86/118 �17/97   46/80  �?�@ q"� A� W��	 �
	��!0	 ���	 �=��" Q!H E�4$D ��3 -02/0 �

8-3 �12 -8 �17-12   21 -17 ��   ����� ���K �[�� Q!H ���4	 �� E�4$D �� ;�27 -21 �32 -27 �38 -31   55-

38 Q!%�% �� �95/65 �89/55 �14/48   46/27 #	 bH�3 �� �?�@ L@�*	 A� W��	 �
	��!0�+1�  <�H)2.(  



  

  

  

  

28  -------------------  �� ��	
���
� �

���  ����13 ����� �41 	�� �1403  

 
W�� <!,: #}=� �� GI �!Bu% �_� A� Q!H L8U <	�� {�� : | �+��	 `���� ��!1 ��1�+���� bH�3 J�+%   �1

�?�@ �� #1�!P�+	�� L8U �0 ��!Bu% �_� A� �����!F�I E�=��"	 �� .L�� L!T1� �
�@ ����I ��1 �� �?�@ ��1

��4� L�� �AV ����� :;!� G��!	 C!+tT1   b����� J�� ��H �!8% �!� Q!H L8U � �����!��)1390.(  �U�% ��

4� ��<�H) �� ��	 Q!H L8U ��3(#	 �  LH�� G�!� G��%42/99  Q!H L8U �� �� ��	 L@�*	 A� W��	 �
	��!0

 �:�+U92/60    #K�H :�+U L8U �� W��	 �
	��!017/140  .L�� �
��P ���K #��S :�+U L8U �� W��	 �
	��!0

 Q!%�% �� C!+tT182/87 �83/62   33/118  �� �� ��	 L@�*	 A� W��	�
	��!0 (�TH   :�S (�TH �(�TH E�8U

#	 bH�3 ��H�� .�1� �� ;�20/74 #	 #K�H Q!H L8U ����� �� ��	 L@�*	 A� W��	 �
	��!0 L8U   �H��

 �#��S33/127 #	 <!��% �� L@�*	 A� W��	 �
	��!0.�1�  

  
E4�2 :�	*8 �(-$ W����2�R� ��-� 1 . :W$+	GIS               E4�3 :�	*8 <!,  W���(-$��2�R� ��-� 1. :W$+	 GIS  

7�X9��: J�X%�� �?�@ #�� A� <	��� ��*@   Z8	 �� ��/�� :��� �   :;!� L�� . #�!���P�3�% L!=?  ���� A�

L�� �����3   G�
*1�0 �LH� <	�H �=��"	 ���	 �4"+	.  J�X%�� �� #��
*1�0 �4"+	 ��H (�TH   ��H LT*K ��

�V��3000 �� #��S bF�   ��0�	 RD�+	 ��   L�� �
	 �0 L�� LH�   �����3 E��[LH� ��1    <% �=�K

�� �?�@ #��8
�� #@��� #��S :�+U RD�+	   ����� ���K �� ��	 C�� �� ��$=�����#	 ��1�	 �]% E��[ �H��.  �U�% ��

 ��4� ��#	 ��� ��	 #��X%�� E�4$D LH�� G��|� G��%22/471  #��X%�� �4$D �� �� ��	 L@�*	 A� W��	 �
	��!0

930  -330  #��X%�� E�4$D .���� ���K �
	1530-930   2130-1530 Q!%�% �� �36/203   73 /86  W��	 �
	��!0

#	 bH�3 �� �=��"	 ���	 �� ��	 L@�*	 A��� .�+1� Q!%�% �� �� ;�20/59   97/62  L@�*	 A� W��	 �
	��!0

 #��X%�� E�4$D �� �� ��	2730-2130   3300 -2730  <�H) L�� �
��P ���K �
	4(.  

1�H��B �(��� :Y � �� :;!� J�K    ���9� � G���U � � #?��� �����0#	 �!Bu% #X�
F	 ��1 E�=��"	 .���OP

#	 #1�!P bH�3���A�� b4� ����% ��!P��U �� ���� #1�!P bH�3 �0 L�� #��@ �� C�� .�H�� �
H�� :;!� -

 ���O3|�X� ���8H RD�+	 ��   �A� ��0 #?��� �� GI <��$%   #1�!P bH�3 G��� C!� A� ���A ��H�� #=!$D E��[

<!� G��	�   ���� b1�0 �� #?��� �� ��!9b����� #	���A ��8	) �1� V�� �1391.( �#?��� �����0 ���� A�

 �� ��	 �Z��   #�I L���A <	�H #��TH #@��� �M��
	 #�&+U bH�3 ����� #K�H (�TH   #K�H #@���

bF� bF� �#�I   #S�� #?��� <	�H ��0�	 ��1bF� �~!=? �% M��
	 W%��	 <	�H #��S ��1 #?��� #��+U ��1



  

  

  

  

29  ----------------------------  ����  �!" # $%&� 	'(
)* +� ���,-#� �! ���+ ��� ./	!0 �1%2 ��...  

 

��+0��3 #��TH   ��0�	 #9��� �� #���*	 RD�+	 .L�� Z��   #�I L���A Z1 #�F�   ����  #U �9 bF� .�+
*1

<�H) L�� ��H WK�  ��A � � �� Z1 �?�@5.(  

  
 E4�4 :�	*8 ���X9�� ��*�� �(-$��2�R� �1 �-�� �*8 �(��� 1�H��B �(-$��2�R	�5 :�E4  منبع: نویسندگان. 1 �-� .

G�P�+*���:W$+	 

&��I %8I�0:�0�C� �+�C!!=% ����A � �@ �% GI A� <[�@ i�9   �4"+	 #��+H L!��g   E�H ��++0

#	 ���K �!BĤ% L�% �� :��� �   ���� ���O3|�X��+� �0 #	�&+1 .�1��� �+H�� �
H�� #T0 |�X� L!���K �1 ��D

�1���I Z
*!� Y�
*P h��� Z!4
*	#	 ��#	 ��/�� #�"� G���U ����A ���4	   ���H#P2�  .�++0�+� ��1-

�� #��+H � � �� Z!4
*	�!S ��DE�mF�	 ?�@) L�� ��OP �!B�% �� �#
��+�   #��T1384���% (�N	 ���� .( ��1

#	 ���O3 |�X� L![�9 �K�� #
��A�� �� #
!���P���1 ��1��A�� �!_� #
���I E;!��%   �+H����@�	 A�+1 �0 ���� �

�����O&� �� #������#	 :�9 �% M��
	 ���O3|�X� ����� �����+H��  �#%�$� �KI)1383( {�D A� .�&��� ��V ��U  �1

#	 :I |�X� A� W��	 �0 #���	   #�� E�4$D  #	 h��� ��O3|�X�   Q��+	 ��1��A�� �� #
@ �����P A� �0 ���P

GI Q��+	 ���O3|�X� #P2�  ���4	 ��^[�) ���P �
��0 �11378.( ��A�� �L	 �4	 ���� A� �� �� ��	 ��13  �4$D

 �Z0 L	 �4	 ��	P Z!*4% ���A   M��
 .L�� �����70/338 �
	��!0  Z0 L	 �4	 ����� �� ��	 L@�*	 A� W��	

 .�+
*103/79 �
	��!0 ��A�� �� �� ��	 q"� A� W��	��A��   L�� ����H�3 �(� �4	 �T!�) M��
	 L	 �4	 �� ��1 -

 �� �4	 �����
!� �� #��175/465  �
	��!0 <�H) L�� ���� <!��% �� �� ��	 L@�*	 A� W��	6.(  

�T%8��H: #	 �� #P�����Z8	 G��%�� �0 L*��� #�	�� C��%�9�> �� Z!4
*	 ��D �����!��) ���� L��9� ���� ��!1 �

1387(   #T� ��/�� <!� �
X!� ��X%� #P����� �P��U�� �� <!� ��/�� \3 .��H .L�� �
*��  Y��� �� ( � �

 ��V�� #P����� M��
	500 #�!	Y��� G��!	   �
	  ��1 ~�
F	 RD�+	 �� �!� ��U �?�@�� .L�� E �X
	���D -

���4	 #��S :�+U   :�+U RD�+	 �� �0  � �@ #P�����200 #�!	  #@��� ��   �
	�% ��H (�TH   #K�H800 

#�!	  �
	#	 �!^
	�G�
�A�9 G�
�� #��+H��1 <0 �����) �H��1400 Q!%�% �� .(35/87 �38/93   35/172 �
	��!0

 ����� �?�@ L@�*	 A� W��		 ���!��� Y��� ���4320 -200 �440-320   560 -440 #�!	 �
	 #	 #4D�+	   �H��



  

  

  

  

30  -------------------  �� ��	
���
� �

���  ����13 ����� �41 	�� �1403  

 
 ��	 ���!��� Y��� ����4680-560   800 -60 Q!%�% �� �53/187   87/343 172 �
	��!0  �� �?�@ L@�*	 A� W��	

#	 bH�3  <�H) �+1�7.(  

  
 E4�6 :�	*8 &��I �0�C� �(-$ ��-� 1 ��2�R�. :منبع G�P�+*���        E4�7 :�	*8 @��H �(-$ ��2�R� ��-� 1  

�4�� I� ��Y�= �
��HZ 1 :�?�@ �� �1���I ���=% G��� V�� G��� ��!F�I ���+1�  b�����   :IA�1 b����� E�H �

LT*K ��#	 �?�@ ~�
F	 ��1�H�� <�H)11( . �% �X[ C!� #%�=��"	 �?�@ �� �1���I A� ��[��1000 #	 �
	 �H��

 <�H)8Z8	 .(���9� � C��%���9 � � �(#T
��)��$=����� ���9� � �?�@ ���U ��1 ���9� � �	���) ��A � � ��;�� �

#	 R��	 �&���� �� �0 ��$=�����   ;��#	 (���H�H��. C!	�% ��A ���9� � �!� �   #�[� �9�H ���U �� :I ��++0

	�� A�   ���� ��$=����� GI�+#	 �T�>�� L�&+	 ��0 #K�H ���!P. ���9� � �� �!*	 �	��� �� ���9� � C�� �� ��1

#	 <!��% �� ��A ���9� �   ��H Q!0�% #�� ��   �!H��9 (I �(;P �:I �W!�� ���0 ��A� � ��1�
� � A�   �1�

 ��A� �C!H�	   … �OP ���0   ���  G�F	 �>���� �� ��U �	�8	�� #	<�H) ��H10(. 

�4�� [B��9:�	4
I 1 ��$H <0 Z!*4% A� <	�� C�����9� �) #���P ��!1 ��9�H   �1GI #��� ��1 �� (�1

�?�@ L@�*	�� �!F�I �#	 L���?�@ �� �N0��@ #�� �� #T!4
*	 #&
*$T1   ��I �V�T=	 �0 ���� ~�
F	 ��1

#	 G�!� W��	 �
	��!0 �� �
	��!0 Q*@ �� ���P)�?��#��4	 1  G����T� 1400.(  �#��1A Z0��% G��!	 G��� ���A

�?�@ �� �1���I ���=% G��� V�� �� <!��#	 �!F�I �G��� �0 �H����+1� �� b�����   :IA�1 b����� E�H �

LT*K#	 �?�@ �����
!�   Z!�K� A� �Bu
	 ��9 �0 L�� �?�@ ~�
F	 ��1:;!� .�H��G�	A �� �+% ��1 ��%�0 ��1

A� �=� �0 #	 �1�g #P������mF�	 A� ���H�?�@ A��� ��1���I Z0��% �0 L�� #��1GI �� �� �� .L�� �
�!� �1

 Q!%�% �� ���A ���9� � �?�@43/88 �74/218 �20/213 �84/173   44/101  �
	��!0 ��?�@ L@�*	 A� W��	

 �1���I Z0��% �����52/1 -022/0 �01/3 -52/1 �51/4 -01/3 �01/6-51/4  51/7 -01/6 #	 Z0��% �� #4D�+	   �+H��

9-51/7 �5010 -9 �12-50/10   50/12 -13  Q!%�% ��41/60 �74/18 �22/6   45/2 �
	��!0  L@�*	 A� W��	

#	 bH�3 �� �?�@ <�H) �+1�9.(  



  

  

  

  

31  ----------------------------  ����  �!" # $%&� 	'(
)* +� ���,-#� �! ���+ ��� ./	!0 �1%2 ��...  

 

  
 E4�8 :�	*8 �
��HZ I� ��Y�= �(-$��2�R� ��-� 1.      E4�9 :�	*8 �	4
I [B��9 �(-$��2�R� ��-� 1.  

 
E4�10��9� �	*8 :�
��HZ 1%CH .��2�R� ��-� �(-$ �
 ----   E4�11.��2�R� ��-� �(-$ �	4
I �4�� :  

�D8:e f�H � 

 �b1 23 {��1� �� #��!
�� ��
��� ��\3 A� z��F
�� ��4���1 �A�� ��H������
�� <�H)12�( A� `� �1  ��1��!=	

 �� ��"	�+83 ��4�  :;!� <!*��
3 ��+� (�T��  GA  G��0 ��1 `!
��0 Y � A� <[�@( �U)2��4� �( ��1

(�	 ���  ��[�@ VIKOR ��4� � � �� (�	 ~�
F	 <@��	 (�T�� ��   ��H� #��8� #U �9 ��1��	I L��  <�H)

13 .(GA  �Y � C�� ��   L�� ��H ���X
�� `!
��0 Y � A� b1 23 C�� ����4� �� �U�% �� #1� G��!	   ��!=	 ��1

&
*$T1��V C!� ��!=	 {�����   ��}% �##	 C!!=% ����X
�� ���	 #%��;D� ��1 �C�����+� .���P Y � A� ���X
��

`!%�0GA  �� �  �� �1��!=	 #1�b1 23 C�� #	 �<@ L8U �� #	�P ����% ��)*	  �&���� A� E�X[ (;4
���H��  �0

*��4	 ��&+1 ����  Y � :�>��> �� #U A��*�� <!��% �+���� ��$H <!��% �+�I��   #$%��	 �� ��� M���H ��  

�4�%E�X[ C!� #&
*$T1 R� �!+!�#	 L Y � C�� �� ���A y�����  ��&�� ��1��!=	 �� ��!=	 `� �V�� #&
*$T1 ��U 

#	 �H�� ��OP�B� ��!=	 GI GA  b1�0 �� ����% .GA  A� <[�@ a��
� ���+� :;!� ��/�� �� �Bj	 <	��� C!� A� �#1�

�	 <	��� �#%�=��"	 �� �Q!H ) #�A  Q��? ��157/0 �(J�X%�� ) #�A  Q��? ��133/0 #�A  Q��? �� Y��� �(

)129/0   (#?��� �����0 ) GA  ��127/0Z8	 Q!%�% �� �(#	 �4"+	 �� :;!� ��/�� <	��� C��%.�+H��   



  

  

  

  

32  -------------------  �� ��	
���
� �

���  ����13 ����� �41 	�� �1403  

 

  
 E4�12 1I�= �%����%8�D0� 1�
 �	*8 : �	*8 �� ^�R� 1�
������C!
 U3�0 E�#8�D
 1%CH. G�P�+*��� :W$+	 

  

F�%, 2: KI� �!8�: ������
 1^�R� �� �C!
 1%CH U3�0  

�����  ��g9 7-���  ����� h���8�  ���3�� K�i��  �:�!8 KI�  

@��H  665/3  312/0  145/1  129/0  

7�X9��  409/3  344/0  175/1  133/0  

W��  297/3  412/0  389/1  157/0  

1�H��B  192/3  352/0  124/1  127/0  

�8�S���  280/3  326/0  070/1  121/0  

&��I�0�C�  715/2  372/0  010/0  114/0  

W�� <!,  512/2  352/0  884/0  100/0  

�
��HZ [B��9  057/3  335/0  024/1  116/0  

  

 Q!%�% �� �0 ��� G��� �=��"	 A� <[�@ a��
� 78 /10   71/16    �"9�3 ��!*� �4$D �� #%�=��"	 �� ��	 A� �[��

M��
	 �"9 <!*��
3 �� �4$D    ���� ���K �"9�3 71/22 �[�� ���� x�m
9� ��9 �� �� �� ��	 L@�*	 A�  .L��

 Q!%�% �� C!+tT122 /26   58/23 #	 Z0 ��!*�   Z0 �"9 <!*��
3 ����� �!� �� ��	 L@�*	 A� �[���H�� 

( �U)3( .  



  

  

  

  

33  ----------------------------  ����  �!" # $%&� 	'(
)* +� ���,-#� �! ���+ ��� ./	!0 �1%2 ��...  

 

  
�E4 13�C!
 �	*8 : U3�0 �RS 1%CH .�-4:� @�� I� ���XD0� �H  

  

F�%, 3 : I� j: �
 �H k-H�� <$�#���*�� �RS 
�RS ��*��  �RS [B ���#H  �RS [B  �0-D� �RS  �RS �
  �RS �
 ���#H  

�D�-��B �H <$�#�  340/208  645/231  571/200  616/147  318/95  

%Y�� �H <$�#�  58/23  22/26  71/22  71/16  78/10  

  

  
E4�14.�8�S��� ��CB ��i�!�9 &D=� &�HI� l���2�-H� �8�S��� K��V� � E�0 ��%S� :  



  

  

  

  

34  -------------------  �� ��	
���
� �

���  ����13 ����� �41 	�� �1403  

 

  
E4�16�15;:��9 �(-$ m�D�� 1�
 >�H �� U3�0 ��%S� I� 1� �8-�8 :8/5/1401.  

 ��#���� �+83 ��4� <!� <!*��
3 ��+� �?�@ ��!9�=��"	#% GI �*��4	  ��4� �� �1���!=	 ��1  �� C��#	 �/!
�-

L��� L�� G��%  �0�"9�3 ��!*� RD�+	 <!� <!*��
3 ���� A��?�@ �� ��!9 ��=��"	 ���	�� � �� ��T� ��D

�@� .����� ���K #%�=��"	 �?�@ Q!H�3   #��
*1�0 ��1 ��?�@ � ���=��"	 ���	  �?�@ M��
	 Q!H ���4	27 

 �� �� �� #T8	 ��!*� b4� Q!H ���4	 C�� �0 L�� �[�����9� � Q!H �� � ;� .���� �?�@ �� :;!� A �#�[� �

�?�@ �� ���A y���� #���� b4� GI E�H   :;!� A �� �� �!� �?�@ #?��� Q!H   �1� � ��=��"	 ���	 �

�9�H�����9� � �� G�!�� �% GI #��� ��1�+	�� � � �� �� ��!*	 #�[� �#	 #D �1 .�++0�� #!��4% ��D71/52 

 A� �[�� #��1��A�� �� �?�@ q"�� �4	    L�� ���� <!��% C!��3 ���O3|�X� ��  �"9 �3 RD�+	  ��!*�  �"9�3 �

��� �4	 �����
!� ����� ��T� ��D )	���	 ���	��&+0 :�+��  ��!*� `1I   <!H �G�
*
�!�   �+�	 �4�( #	.�+H�� 

����0 Q�S��RD�+	 ��1  (�T
@� ������"9 ���A� ���	 E��[�W% Z0 bH�3 z�% �� <&+U �M��
	   �!4� ���A   L

Z�� #	 .�H��#	�3 #@��� �0 LH�� G�!� G��% �"9 �����0 ��bH�3 �0 #��1����� �!4� #1�!P   ���� ��$"�� � C��

bH�3 b4� �	� #1�!P �� ��  b1�0 ����O3|�X� b�����	(�
+0 L��8� ��   :��� � ���4 #	 ��H�P <!� �+����-

.���T� �"9�3 RD�+	 C!+tT1  ��!*�  �"9�3�  A� �%V�� #��X%�� E�4$D ��700 �
	 A� b!� Y��� �� �300 #�!	 �
	

  �+	�� ���1� TH#�� S  #��  L��D� A� �0�!��
 Z0 ��!H��9 ����� b��%  ��% ��H WK�  ��������9�� .�����-

� ;�  RD�+	��!*�  ��[��) �1���I �� `���� <[��� �� �"9�3200-0 (�1���I A� ��
	� ����� ����K    `���� <[���

�� ���9� � G��� #��!^D <!�� �� �!�   G��� :I�3   #T
�� ���� �� �1���I ���&+1 �0 ��8� <m� �� �2� � Y��� ��1

{�� : | �!�   #��8P��#	 �1��9�� #�V�� �"9 (�T
@� A� ��H�������Y��� �����1 . �� ���H ��1 �� ��8� <m�  �2� 

E��*9 ���9� � ��+0 �� #
+� E��!8/%#	 ���  ����A �� ��1<�H) �+014bF� �� :��� � ���A Z/@ � �  .( ��1

#	 ���=	 #&
��&�I   #���*	 (A�+	 �� E��*9 Q$� ��8H   #���*	 <�H) ��H16�15 Z/@ ��&�� ��� A� .(

 :��� � ���AL*H Q$� #��
*1�0 RD�+	 ����U   :��� ����A Z/@ <T@   i�9 ��H C!	A � �� �8�I ���OP -

#	 �?�@ #��8
�� bF� �� �� G�F	 G�H �3 Q$� L��8� �� E����� C�� <T@   �4"+	 �A� ��0 ��1.��H  



  

  

  

  

35  ----------------------------  ����  �!" # $%&� 	'(
)* +� ���,-#� �! ���+ ��� ./	!0 �1%2 ��...  

 

��C0���D�� F%�1  

#/+���$
�� �� �*��4	 R��D A�� #	 �A���� E��1��	   a��
� �0 ��!P#	 �A���� �> �% (�	 `� ��!�� ��1��
�� ����%

 C!� Q��+% ��@�	 C�� �� WK�  �� .�1� G��� �� #=K� #U �9 #	 C!!=% L!=K�    (�	��H.  #/+���$
�� �+�I��

������ �� E�H WTU ��1 �� I (�	 i��   #=K�  ��!�� A� ��H L�� #�
	 #=K�  �+�I�� A� A�� )�0�0V ��
*!\   

<>�� 2008(2��$
�� .#	 C!T}% �#/+�  (L=!$D   ) #=K�  �+�I�� �0 L�� ���0 G�T1 ��/�� (�@ �� (�	 �0 �+0

#	 ��/�� ��� �1��9 ��/�� �� �1�. �+83 #��8� ��4� �#/+���$
�� L8U    #���� � ;� ����  (�	 �� :;!� ��+�

�
��� �� ��$"�� b1 23 ��1E��[ ��1#���!	 �� �m%   C�!3 �
��P����1�	 �� �m% A� � :;!� A� �B�
	 RD�+	 ��

 ��	 ����	1398 �+83 ��4� �*��4	 .L�� �
��P E��[ #/+���$
�� ( G�
�A�9 G�
�� ��� :I G�	A�� A� �0)  ��+�

����1�	 ���m%   :;!��+83 #��8� ��4� �� .L�� #��9 ��!*� ��$"�� �&��!� :;!� A� �B�
	 RD�+	 �� �:;!� ��+�

D�+	<!� <!*��
3 C��
�!� �?�@ ��0�	   �?�@ #K�H R ��!*� RD�+	 �"9 �;0 �� RD�+	 C�� .����� �� ��!9

����1�	 �� �m% �� Z1 RD�+	 C!T1 �0 ����� ���K �"9�3   �"9�3 �� �Z���� ���K GI � � �� �?�@ A�	 ��V �0 ��

 ��	 ����	 :;!� A� �B�
	 RD�+	 WK� 1398 <�H) �+
*117.(  

  
 E4�17 :�C!
 �	*8 U3�0 �RS 1%CH �-4:� @�� I� ���XD0� �H  �������� E�0 I� �P�D� M��C� �1398  K�D0I-S K�D0� ��

G�
�A�9 G�
�� ���   :I G�	A��   G�P����&�:W��+	 

���D8  1��T  

Y � ���U� L8U �:;!� J�K  �� �=
*	 #?��� #����+Hb!3 ��1(�
+0   ��!PE� �? A� ��++0��1  L����	

�	����   #=!$D W��+	�����=��% ��1#	 #���T�   �� �0 ����  (�	 :�>��8> �� �H #=� b1 23 C�� �� .�H��

��#	 :�*�	 ���!=	�+> <!��% �
*U�� G�+� A� #�� G��+�% ���Hu�X��	 �!B<�H �� <!9� ��1 <!*��
3 ��!P

<!��� ��   ��!P ���K �U�% ���	 ��!9IX
�� �+� Y � A� #%�!�T� �����H��� M!�	 ��  �#��!���^U E��;D� Z
*!�

                                                      
1 Model Validation 
2 Christodoulakis & Satchel (2008) 



  

  

  

  

36   -------------------  �� ��	
���
� �

���  ����13 ����� �41 	�� �1403  

 
����K :�>��> �
��� ���+83   C!!=% �� ��+	 <!� <!*��
3 ��+�H ���K� ��=��"	 ���	 �� ��	 q"� �� ��!9�.�  ��

�� a��
� �� �U�%L�� �����0   Y��� �J�X%�� �Q!H ��	I�� %�%!Q Z8	�%�C <	��� <�H �� <!9�G���U ��!P ��1

� #�;!�� �4"+	 	#�+H�� . C!+tT1�� a��
�L���+83 A� ��	I <!� ��+�#	 G��� �4"+	 �� ��!9 �0 �1�

616/147   318/95  �
	��!0�4$D �� �?�@ L@�*	 A� W��	  ��!*� �"9�3  .���� ���K �"9�3    �"9�3 RD�+	

 �"9�3 ��!*��
�!� +	 ��� RDQ!H�3 ��I ���
	� ���1����K #��
*1�0   #�[� ��1  Q!H <!�� �� �0 L�� �
��P

	 b4� �4"+	 J�X%��   ���Aj#	 �X�� :;!� `!3 #��   :��� � G��!	 �� ��B�+0.  (�TH   #��TH   #K�H #@���

LT*K A� #�F�   #K�H<!� <!*��
3 �?�@ :�+U ��1Z8	 A� .����� ��%���A ��!9<!� <�V� C��% G��� �!9

 C��LT*K#	 �
�!� Y��� ��!
� ��   �%V�� L��D� :OU Q$� �0 �%V�� J�X%�� G��!	 ��1  ���A Q!H ���H

�V��)27bF� C�� �� ��U EV �� �
�!� L0�@ Q$� (�[�� #	 �1 ��H.  #1�!P bH�3 ��Z0��% Z0 �� <�H �

��!�0 G��+> �?�@    E�	��K� �!>��i�9  :I W��+	 #
g�X@ ��H h��� � A� �?�@ <!*��
3<!���!9 #�V�� 

�H�� �����9��. �@ ��=��"	 C�� A� <[�@ a��
���% A� #0G #	 :;!� �"9 ��/�� ���� A� �?�@ �H��    �� �U�% ��

�+83 ��4� �?�@ :;!� �"9 ��+� �� ����9 ��A �!^
	  ��1 (�
+0��++0 :;!��  ��/��Y � ���
9�� ��1

	 �:;!� <��4	 �� Lg�X@ �+�� ��/��<!��1�+�� ���%��+����   ��+� �+	��   E���X%�� ��Q!H�3 ��1  �&��  

Y ��@ L����	 ��1�? <	�H �����!F�I   #?�� �����0 L����	 ��3 L��4%Hb #1�!P   W%��	 ��!@�#	�+���% 

��?�@ q"� �� :;!� �"9 b1�0 �� �+H�� �B�	 .  

�C!+tT1 �� �+83 ��4� �� �U�%  ��+��=��"	 A� <[�@   	 #����#	 ��"9 (�T
@� ����� RD�+ L��P �/!
� G��% �0

 ���X
��A�   Y � ������=��"	 L8U #�V�� #$*� LK� A� �:;!� �"9 L�� �����9�� �=��"	 C�� a��
� �C�����+� .

 E�=��"	 a��
� ����^[� G����T1   � �������� )1394(� �#+���� G����T1   )1396(� A�X�G�P�� G����T1   

)1398�( #��?� ��4	     G����T1 )1400�(   ��!H��9 G����T1 )1400�( #�   G����T1 )2015(�  G�!��	

���!��|I  )2016(� �T1�� )2018(� ��
!	   �T1�� )2019   (  �G����T1   )2020(� �� #+$	 �	I��0 Y � �  �� ����

:;!� #���A�� #���FT1  �=��"	 �� C!+tT1 .����) G����T1   ����	1395 Y � �� �!F�I �?�@ A� #�F� �� �0 (

.���� #���FT1 ���H ��/�� \!*3�% ���!=	 �+> �+83 ��4� #���� `���� A� �0 G�P����&� #���!	 E�=��"	 �� ��+�

�+	 ��+�� <!�� �� .���� #�V�� #���FT1 ������ �?�@ q"� �� :;!� ���9� �1�H RD�+	 �U ��4� �� �0 #4D

���� RD�+	 C�� �� :��� � �V�� Z/@   <!� Y�
*P �1�H Z1 #���!	 ���A�� �� �+
*1 �"9�3 C�� �� � ;� .Z��

�+83 ��4� ��*��4	���1�	 �� �m% �� :;!� #��8� ��+�Z1 G�
�� <!� A� �B�
	 RD�+	 �� .���� #��9 ��!*� #���9 ��

#	 L��8� % �� LXP G���+��P ��+��P C��
8� �����  Y � ���� �� �0 L�� ��`���� �G�	�T1 ��D  �� �@�  C��%

"4��� ���� "4� A� �@�  C��%� �   (I�� �
	 �0 L�� GI Y � C�� Z8	 ��1A�!
	� A� .�H�� :��"	�� M���H �� ~m

��#	 G�	�T1 ��D w9�H A� G��% ��0 ���X
�� #+1|   #+!� ��1��!=	   �1 .#�� �
*U�� A� #P2�  C��%  ��1

Y � "4� A� ��[�� �� #+
$	 ��1�� ���� �� ��1��!=	 #P��
*P Q��+% �� �0 L�� C�� �� (I�
��P �_�  ���H

�$%� �[�� ���	 �� �� #8�U�% <��K E��;�D�   ��+�� "4� �� L$*� �+��P �1 #$*��� ����  ���K ����0 ��!
9� �� (I

#	 �1�.  <}=	 C�����+�<[�@ 3 A�!b r�� �+��P (;4
�� Y � �� �0 �1  G�> #��1��*�� <!��% �+����  #$%��	

#	 WX%�	 ����� ��U  ��0 �� (<*�!3) �+��P �1 ���A y��H�! ��   ��9 L�/!
�� A��Y  ��1�
��9��  ���T/	 A�



  

  

  

  

37   ----------------------------  ����  �!" # $%&� 	'(
)* +� ���,-#� �! ���+ ��� ./	!0 �1%2 ��...  

 

E��[ `� �E�X[  #	 Q*0 L�!=?  E��[ �� �0 �+0  ���� L�!=?  #	 �*��4	 (I .��H �� #	 L��8� G��|� G��%

 LH���+83 ��4�  �� ����  (�	 A� z�F
*	 :;!� �"9 ��+� C��#	 �b1 23 ���� Q��+	 RD�+	 C!!=% �� ����%

�� �3 #@��D �� ��1A��   L9�� ���� Q��+	 G��	 :�F
��L����	 ��1�	���� ���U� �#"!�	 ��1��D ��1 ��1

L9�� ���P�1   #���T�A�� L!��=�   �1 ���	 �� ��	 �� #��+���A ��1�=��"	   q!�[ �2%��
�� :�F
�� ��_+	 �� �

��!P ���K ���X
�� ���	 ��"9�3 RD�+	 A� �� �   Q��+	 �
��� <!� #U �9 ��4� ���� ��  #	 ���H E�	��K� G��%

E��*9 b1�0 L8U �� #��9 ��!*� #
����	� ��/�� �=��"	 ���	 �?�@ ���� ��+�I �� <!� ��1.��  

 

NH�C�  

) .G�
�A�9 G�
�� #=!$D W��+	 <0 �����1398 #?��� �����0 ��4� .(-https://khuzestan.areeo.ac.ir/fa   

G�
�A�9 G�
�� #��+H��1 <0 �����) .1400���� .( #��+H��1 ��1http://khuzestanmet.ir/rha/   

 ��^[���![ �� �������� yA�+�� ��A �!3 y(�
� #��+�A .)1394( .�+83  ��/	 �����  (�	 �� ��> G�KV �I �?�@ �� :;!� �"9 ��+�

b1 23���TH ����8> (�� �#T0 ��������	�
� ��1 �3w[ �: 231- 245.20.1001.1.22519424.1394.4.3.16.3doi:   

�?��T�	 ���4	 ��^[�) .1378.( ���^U!�� $D!=# 1 :�8H!��� ��� �  !<9!�� �8H � �( � ��> yG��8% �#=*	 E����
��216.   
http://library.aui.ac.ir/dL/search/default.aspx?Term=6316&Field=0&DTC=100  

A ��� G�}	�. )1390(. ���^U!�� E��D�F	  E��D�F	)��*��#   $D!=# �(��TU�% �1�g �T�	�� �$% ��&���� E����
����� �$%��� 470. 

#%�$��KI �#���!�) .1383 .(C!	A G���� #��+HC!	A G�	A�� ��H�� �����0 #��+H :��> L��� �( � 640.  

$���3# A���� T�!� y���9��  ��8	y� $U��# (����T�	) .2021�+83 .(#�!� ��!1 (�	 A� ���X
�� �� <!� �"9 ��+� HEC- RAS   

Arc GIS) �C���+% G�
��8H ��!0 �T�> �!F�I �A�@ :����	 �=��"	(� �	 E��D�F	)!M $D!=# �(15 -28) �28 �(10 �http:// doi: 

10.22111/jneh.2021.28694.1603 
��!H��9� A�+8Hy C������� �#T
�� yq��[ZU ��3� C!	�. )1400( .L��� � <!� <!*��
3 ��+� �?�@ �� ��!9  �� ��	I �K�� �!F�I ��1

Y � �����0) AHP-VIKOR #U�@ �!F�I �?�@ :����	 �=��"	 b1 23 �(�;�� G�
�� ���!
F�  �� � �#"!�	 b����� ��12 ���TH �11 �

 :w[92 -66. http://dorl.net/dor/20.1001.1.22517812.1400.11.2.4.4  

 #�	 ��P��0�	G���� ��	I �) .1400���� .( ���TH�� ��1https://www.amar.org.ir /  

C!*@�T�	 ���4	 #
�?�y � �� ����
F	 y�8	 #=!XH ��!/	 .)1400(. �+83 ���X
�� �� ���!	 ��> �8H ����I �?�@ �� :;!� �"9 ��+�

�������	�
� ��!1 �����  (�	 A� �� � ��8 ���TH �28 :w[ �37-19.http://dx.doi.org/10.22034/hyd.2021.40169.1536   

G�
�A�9 G�
�� ���   :I G�	A��) .1402 .(�m%�� ����1�	�� � A� �B�
	 RD�+	!<  ��	 ����	1398  �https://kwpa.ir/  

#+������ #��	 y�� �U #
�8�� Z!1���� .)1397( .<!� L!=?  #���A�� <!�   ��!9 G��4!� ����I �?�@ ��!P  (�	 A� ���X
�� �� ��>

<!��% �+�I�� #$!0�%  R"+	   ��$H  �A��. )b1 23 #�T0 ��������	�
� ��1( �� � �7 ���TH �1 :w[ �179-162. 

https://dorl.net/dor/20.1001.1.22519424.1397.7.1.11.5  
�����+#� ��	y# 3!A ��� A�+�� y�KI����� �!;y ��
�� ��A�+��. )1396(. �+83 �+�� � �"9!:; ��	 G�
��8H ��!C (�	 A� ���X
�� �� �8H

 ����� )���^U!�#� 	A��!C(� �� � 14 ����TH 56 �w[ :34 -21.  

#+������ #��	y ���O� (�=�� ��8	y �A �!3 �A�+�� .)1401(. �+83   #���A�� ���!=	�+> `!+�% A� ���X
�� �� :;!� �"9 ��+�     ���I

�=��"	) �@�  {��P ��!1 C!��	 G�"�� <3 ��
	 ��!1 ��&
*�� L��V�� �?�@:����	 � �8H�( #=!$D M!�	 E��D�F	 .1-1  
Doi: 10.22111/jneh.2022.40684.1863 

C!	� �����!��) .1387.( �����0 ���� ��!1 (�[�x �(J) �?� ��	� ��&���� E����
�� ����8>   L*!� ��> ��: 783.  

C!	� �����!��) .1390.(  ��8�	 #� ��� ��&���� ����   #� ��> �������0 ������!1 (�[�990  .��X[ 



  

  

  

  

38   -------------------  �� ��	
���
� �

���  ����13 ����� �41 	�� �1403  

 
��T�	� C� �3 y G�!��	� IY� .)1396( .L��� � �?�@ ��+� �� <!� A �� �"9 �_� A� �!F�I ��1 (�	 ����  ��1Z!Tm%  ���!=	�+> ��!P

Z
*!� ���)% ��
*0�9 ��1 -ELECTRE-TOPSIS ���� ��!1�0�  �� �4 ���TH �2 :��X[ �499 -508 doi: 

10.22059/ije.2017.61487    
����	 ��	�m=	 ��!� yG�$8&�� �!=� y��4	 #���9�� ��!@ y���A C!*@� C*�	 �!� .)1395() .�+83   #���A�� <!� �"9 ��+�  ��!9

� ���A�� R"+	 A� ���X
� TOPSIS ��M!�	 GIS	 �(�?�@ :����	 �=��" `�TS�� �8H �!F�I � �#=!$D M!�	 E��D�F	 �� � �5 ���TH �

10 � doi: 10.22111/jneh.2017.2960  

�8	����A ���U �V�� .)1391(. ��%!< �K� E��D�F	!T# �$% �8H ���� A�� R"+	 A� ���X
�� ���  (�	  ANP�3 ��G��	��� ��+H��0# 

�
H� �H��� ���^U!��T+1�� ��
�� �: ���$�#� A �8� y��
�� � ��	: ��XS� P!����; �"�y ��� �������!E�   ���� ��*��#�  R4�	 ��&����

����!�#� ����!�< 152 .��X[ 

#�� �G�P��A�X��?�y ��T�	#�� ����$0� yC*@ ������K y G�A ������ �	�m=	. )1398( .(�	 ��S��Z!Tm% ��1  `!+�%   ���!=	�+> ��!P

���/% �4"+	 <!��% L��� � L8U :;!� ���A�@��A ��+�   �!���^U �(G����9 ��$1� �!F�I �A�@ :����	 �=��"	) <!� (�
+0 ���� �1

#"!�	 E��D�F	�  �� �2 ���TH �8 :w[ �45-27. (DOI): 10.22067/GEO.V0I0.76607  

���T#� $
/	 y#�+��
#� �	�Z. )1386(.   v�$%���P2#�1� �������	�
��` �?�@���K   �1!L �!<9!�� �/%)����% !< �����1� �!< A� 

�D�R �4	��* �������	�
��` �?�@�1� b1 23 �(���I L/8�   �+���1� ���^U!�#�� �� � 38 ����TH 3 - ���TH 3!3�# 1471 �

����L�8$ 1386� w[: 57 -47.  

�#X��� �#*��� yC!*@ L/@ #1�H y��� ��!H�� y`��� ���2� ���3�A�!	 y���AI ���T@���� y���@  .G����)1399(G��	 . #��� bF3 :;!� �� 

R!X�% (�	��1 AHP   Fuzzy �� ���X
�� A� Y � WLC  ��GIS  (�=��"	 � ����	 :�?�@ � �!F�I ��9 ���I .(����� ��!1�0� �� �7 �

 ���TH1:��X[ �251 -261 �doi: 10.22059/ije.2020.293199.1244.  
Alinezhad, A., and Khalili, J. (2019). New Methods and Applications in Multiple Attribute Decision Making (MADM). 
International Series in Operations Research & Management Science, vol 277, Springer, Cham. DOI: 10.1007/978-3-030-
15009-9 
Brahma, A.k., Mitra, D.K.(2019). Fuzzy AHP and Fuzzy VIKOR Approach modeling for flood control project selection. 
International Journal of Applied Engineering Research, 14 (17), 3579-35889. doi.org/10.1080/23311916.2022.2079220 
Brahma, A.k . (2018). A Look on Some Applications of Fuzzy VIKOR and Fuzzy AHP Methods on Flood Risk, International 
Journal of Applied Engineering Research, 13 (18), 13689-13696. DOI:10.1007/s13201-020-01340-x 
Chen, L.Y., Wang, T.C . (2009). optimizing partner’s choice in IS/IT outsourcing projects: The strategic decision of fuzzy 
VIKOR, International Journal of. Production Economics, 20, (1), pp233-242. doi.org/10.1016/j.ijpe.2008.07.022 
Chen, Y., Ye, Z., Liu, H., Chen, R., Liu, Z., & Liu, H. A .(2021). GIS-Based Approach for Flood Risk Zoning by Combining 
Social Vulnerability and Flood Susceptibility: A Case Study of Nanjing, China. Int. J. Environ. Res. Public Health, Vol 18, 
11597. DOI:10.3390/ijerph182111597 
Cho, Y., Engel, B.A., Merwade, V.M., (2018). A spatially distributed Clark’s unit hydrograph based hybrid hydrologic model 
(Distributed-Clark), Hydrological Sciences Journal, Vol 63: 1519-1539. doi.org/10.1080/02626667.2018.1516042 
Christodoulakis, G., & Satchel, S. (2008). The validity of credit risk model validation methods. In The Analytics of Risk 
Model Validation (pp. 27-43). Academic Press. 
Dube, K.,  l Nhamo, G.,  Chikodzi, D., Chapungu, L., (2023)Mapping and evaluating the impact of flood hazards on tourism 
in South African national parks, Journal of Outdoor Recreation and Tourism, 43, 100661 Volume 43, September 2023, 
100661, https://doi.org/10.1016/j.jort.2023.100661 
Hoseini, H. (2019). Use fuzzy interface systems to optimize land suitability evaluation for surface and trickle irrigation. 
Information Processing in Agriculture, 6(1):11-19. DOI:10.1016/j.inpa.2018.09.003 
Kolawole, O.M.; Olayami, A.B. & Ajayi, K.T. (2011). Managing Flood in Nigerian Cities: Risk Analysis and Adaptation 
Options-Ilorin City as a Case Study. Scholars Research Library, 3(1): 17-24. DOI: 10.4236/ss.2011.24042 
Lee, G., Kyung Soo, J., & Eun-Sung C. (2015). Group decision-making approach for flood vulnerability identification using 
the fuzzy VIKOR method, Natural Hazards and Earth System Sciences 15(4), 863-874. DOI:10.5194/nhess-15-863-2015 
Malekian, A., Azarnivand, A. (2016). Application of Integrated Shannon’s Entropy and VIKOR Techniques in Prioritization 
of Flood Risk in the Shemshak Watershed, Iran. Water Resour Manage, 30, 409–425. DOI: 10.1007/s11269-015-1169-6 
Tuş, A.; and Aytaç Adalı, E. (2019). The new combination of CRITIC and WASPAS methods for the time and attendance 
software selection problem. opsearch, 56(3):528–538. DOI: 10.1007/s12597-019-00371-6  
Zhu, S., Li, D., Huang, G., Chhipi-Shrestha, G., Nahiduzzaman, K.M., Hewage, K., & Sadiq, R. (2020). Enhancing urban 
flood resilience: a holistic framework incorporating historic worst flood to Yangtze River Delta, China, International Journal 
of Disaster Risk Reduction, 61,102355,1-52. /doi.org/10.1016/j.ijdrr.2021.102355.  



 

References  
References (in Persian) 
Abedini, M., Beheshti Javed, I. (2017). Evaluation of the flooding situation of the Liqvanchai catchment area using the 
combined model of the network analysis process and fuzzy logic. Quantitative geomorphology research, volume 7, number 1, 
pp: 179-162. 20.1001.1.22519424.1397.7.1.11.5[In Persian] 
Abedini, M., Faal Naziri, M, Pirouzi, E. (2022). Evaluation and zoning of flood risk using Aras multi-criteria technique and 
single hydrograph (case study: upstream basin of Sultan Meshkinshahr bridge hydrometric station). Natural environment 
hazards, 1-1. doi: 10.22111/jneh.2022.40684.1863. [In Persian] 
Abedini, M., Pirouzi, E., Aghayari, L., Ostadi, E. (2016). Flood risk zoning in Meshkinshahr using Vikor model, Geography 
of the land, volume 14, number 56, pp: 21-3,4. [In Persian] 
Aganbati, Seyed A.(2004). Geology of Iran, publisher, Geological Organization of the country, edition: first, year of 
publication: 1383. [In Persian] 
Alizadeh, A. (2008). Principles of applied hydrology, 24th edition, Imam Reza University Press, p. 783. [In Persian] 
Alizadeh, A. (2011). Principles of applied hydrology, 33rd edition, Ferdowsi University of Mashhad, 990 pages. [In Persian] 
Asghari Moghadam, M R .(2008). Natural Geography of the City 2 (Hydrology and Flooding of the City), First Edition, 
Masai Publications, p. 29. http://library.aui.ac.ir/dL/search/default.aspx?Term=6316&Field=0&DTC=100 [In Persian] 
Asghari Saraskanroud, S.; Pirouzi, E., Zinali, B. (2014). flood risk zoning in Aq Laghan Chai basin with Vicor model. 
Quantitative Geomorphology Research Journal, 4th year, 3rd year, pp. 231-2420.1001.1.22519424.1394.4.3.16.3. [In 
Persian] 
General Department of Natural Resources of Khuzestan Province. (2018). land use map https://khuzestan.areeo.ac.ir/fa-[In 
Persian] 
Mehdizadeh Sola, J.( 2013). Analysis of climatic hazards in Tabriz city using fuzzy logic and ANP model, Master's thesis in 
Geography, Mohaghegh Ardabili University, Ardabil, 152 pages. [In Persian] 
Meteorological Department of Khuzestan Province. (2021).meteorological data http://khuzestanmet.ir/rha [In Persian] 
Mohammadi, P., Malekian, A. (2016). Prioritization of watersheds in terms of flood risk based on multi-criteria decision-
making models of gray systems theory-ELECTRE-TOPSIS, Ecohydrology Volume 4, Issue 2, Page 499-508 doi: 
10.22059/ije.2017.61487[In Persian] 
Mousavi, S.M., negahban, S., Rakhshani Moghadam, H., and Hosseinzadeh, S.M. (2016). Flood risk assessment and zoning 
using TOPSIS fuzzy logic in GIS environment, case study: Bagh Melek watershed, Natural Environment Hazards, Volume 5, 
No. 10, doi: 10.22111/jneh.2017.2960 [In Persian] 
Neferzadegan, A-R., Mohammadi-Far, A-A., Waqarfard, H., and Forozan-Fard, M. (2018).Integration of multi-criteria 
decision-making models and regional flood analysis technique to prioritize sub-basins for flood control (case study: Dehbar 
Khorasan watershed), Geography and Environmental Hazards, Volume 2, Number 8, pp: 45- 27. (DOI): 
10.22067/GEO.V0I0.76607 [In Persian] 
Pournabi Darzi, S., Wafakhah, M., Rajabi, M R. (2021). Flood risk zoning using HEC-RAS and Arc GIS hydraulic model 
(Case study: Chashme Kileh watershed of Tonkaben city). Natural environment hazards, 10(28), 15-28. 
doi:10.22111/jneh.2021.28694.1603. [In Persian]  
Rashidi, Sh., Rostami, N.A., Salehpour Jam, A . (1400). Prioritization of flood potential in watersheds lacking statistics using 

AHP-VIKOR method, case study: Hajibakhtiar watershed, Ilam province), Environmental Erosion Research, Volume 2, 
Number 11, pp: 66-92. http://dorl.net/dor/20.1001.1.22517812.1400.11.2.4.4[In Persian] 
Rezaei Moghaddam, M H., Mokhtari, D., ShafieiMehr, M. (2022). Flood risk zoning in the catchment area of Middle Chai 

city using Vikor model, Hydrogeomorphology, Volume 8, Number 28, pp: 19-37. (DOI): 10.22067/GEO.V0I0.76607. [In 

Persian] 
The national portal of Iran Statistics Center. (2021). census data https://www.amar.org.ir [In Persian] 
Uzi, R. (2011). Geography of hazards (natural and human hazards), Tabriz University Publications, Tabriz. [In Persian] 
Water and Electricity Organization of Khuzestan Province. (2023).satellite image of flood-affected areas in August 2018, 
https://kwpa.ir[In Persian] 
Yamani, M.; Enayati, M. (2004). The relationship between the geomorphological features of the basins and the flood 
capability (analysis of flood data through the geomorphological comparison of Fashand and Behjatabad basins), 
Geographical Research, No. 54, pp. 47-57 https://jrg.ut.ac.ir/article_17769.htm. [In Persian] 
Yousefi, H., Younisi, H.A., Shahinejad, B., Arshiya, A., Mirzapour, H., and Yarahamdi, Y. (2019). Location of flood 
spreading by combining AHP and Fuzzy models using the WLC method in GIS (case study: Khorram Abad watershed). 
Ecohydrology, Volume 7, Number 1, Pages 251-261, doi: 10.22059/ije.2020.293199.1244[In Persian] 
 
References (in English) 

Alinezhad, A., and Khalili, J. (2019). New Methods and Applications in Multiple Attribute Decision Making (MADM). 
International Series in Operations Research & Management Science, vol 277, Springer, Cham. DOI: 10.1007/978-3-030-
15009-9 



 

 

 
2  ------------ ----- ----------------- - - -------------------  Journal of Natural Environmental Hazards, Vol.----, Issue ---, --------- 2022 

 
Brahma, A.k., Mitra, D.K.(2019). Fuzzy AHP and Fuzzy VIKOR Approach modeling for flood control project selection. 
International Journal of Applied Engineering Research, 14 (17), 3579-35889. doi.org/10.1080/23311916.2022.2079220 
Brahma, A.k . (2018). A Look on Some Applications of Fuzzy VIKOR and Fuzzy AHP Methods on Flood Risk, International 
Journal of Applied Engineering Research, 13 (18), 13689-13696. DOI:10.1007/s13201-020-01340-x 
Chen, L.Y., Wang, T.C . (2009). optimizing partner’s choice in IS/IT outsourcing projects: The strategic decision of fuzzy 
VIKOR, International Journal of. Production Economics, 20, (1), pp233-242. doi.org/10.1016/j.ijpe.2008.07.022 
Chen, Y., Ye, Z., Liu, H., Chen, R., Liu, Z., & Liu, H. A .(2021). GIS-Based Approach for Flood Risk Zoning by Combining 
Social Vulnerability and Flood Susceptibility: A Case Study of Nanjing, China. Int. J. Environ. Res. Public Health, Vol 18, 
11597. DOI:10.3390/ijerph182111597 
Cho, Y., Engel, B.A., Merwade, V.M., (2018). A spatially distributed Clark’s unit hydrograph based hybrid hydrologic model 
(Distributed-Clark), Hydrological Sciences Journal, Vol 63: 1519-1539. doi.org/10.1080/02626667.2018.1516042 
Christodoulakis, G., & Satchel, S. (2008). The validity of credit risk model validation methods. In The Analytics of Risk 
Model Validation (pp. 27-43). Academic Press. 
Dube, K.,  l Nhamo, G.,  Chikodzi, D., Chapungu, L., (2023)Mapping and evaluating the impact of flood hazards on tourism 
in South African national parks, Journal of Outdoor Recreation and Tourism, 43, 100661 Volume 43, September 2023, 
100661, https://doi.org/10.1016/j.jort.2023.100661 
Hoseini, H. (2019). Use fuzzy interface systems to optimize land suitability evaluation for surface and trickle irrigation. 
Information Processing in Agriculture, 6(1):11-19. DOI:10.1016/j.inpa.2018.09.003 
Kolawole, O.M.; Olayami, A.B. & Ajayi, K.T. (2011). Managing Flood in Nigerian Cities: Risk Analysis and Adaptation 
Options-Ilorin City as a Case Study. Scholars Research Library, 3(1): 17-24. DOI: 10.4236/ss.2011.24042 
Lee, G., Kyung Soo, J., & Eun-Sung C. (2015). Group decision-making approach for flood vulnerability identification using 
the fuzzy VIKOR method, Natural Hazards and Earth System Sciences 15(4), 863-874. DOI:10.5194/nhess-15-863-2015 
Malekian, A., Azarnivand, A. (2016). Application of Integrated Shannon’s Entropy and VIKOR Techniques in Prioritization 
of Flood Risk in the Shemshak Watershed, Iran. Water Resour Manage, 30, 409–425. DOI: 10.1007/s11269-015-1169-6 
Tuş, A.; and Aytaç Adalı, E. (2019). The new combination of CRITIC and WASPAS methods for the time and attendance 
software selection problem. opsearch, 56(3):528–538. DOI: 10.1007/s12597-019-00371-6  
Zhu, S., Li, D., Huang, G., Chhipi-Shrestha, G., Nahiduzzaman, K.M., Hewage, K., & Sadiq, R. (2020). Enhancing urban 
flood resilience: a holistic framework incorporating historic worst flood to Yangtze River Delta, China, International Journal 
of Disaster Risk Reduction, 61,102355,1-52. /doi.org/10.1016/j.ijdrr.2021.102355. 




