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1- Geographic information system 
2- Multi-Criteria Decision Approach 
3- Voogd  
4- Fuzzy Analytic Hierarchy Process 
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1- Digital elevation model 
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1- Triangulated irregular network 
2- interval of distance 
3- Normalized rating index, NRI 
4- Normalized Weight Index (NWI) 
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���"� x$�� > ��>��� ���� A�g� 9`Y2� 9�2)� 9! 9K
$ �! E�� ��!�� :�� > 4(� :�� ���!1 ��� ���� .4(�

#�> q8�� 0���� ��� ���^�(� �! �� D�-`$ 9B(�,� M� #�> 9! q8�� �= #�> ��� .4(�  

�$ 8�� �" �
����� b�;�$�PE �
@47� Y�K(WLC)1  : �� ����J$ "��> �� ���� 9! "Y8 "=���> A���$

 r�2��� 9��(> 9! ��� ?�S��� ��=�����G" �-!  l�^�$ 
a2� 9! �
K
� :> �)�$ ���( 9� :> �)� .���

"� �=��J�"� #�(�2��� ��! "�K
$ M!�5 
I 9! E�� #F |)��� > ���! 6�7�8� #�> �! ��J� �= .���! C>�^�� ���
$

 d�,� � #�(�2��� d(
$ #F 9! ��� ����GIS #�> �)� z
+P� r�(� �! #�)�G � > ��� ?�; D=�!9�`� �= 

"� 9��$ ")��� 9Y!�) .���N1( )�(�
p���" �2000 iG��L ��)M�  �#���+= >2016.(  

)9Y!� 1(   ��� = ∑ �� ∗ Xstd�
��  

 � 9�9Y!� �)�Xstd   ������(� ��J����  >Wi #�>"� ��J� �= ���! ���F 4(� 9! ��=.���!  

  

  i�" � c,��4  

X�;$�� �����  

 M���z�^$� L) V`� ����� � .��� ?F [Y( l+� > M�( 4��. 4�K 0��2�  �� �+�-� 
I 9! ?@�( #�)�K

��)�G lI�2� 9! �$<�! lI�2� #�)�K �$"��2� > �!�)x)�( ?@�( �z�^$� D� > [Y-� lI #�)�K x^$�� lI�2� �� �$

"� ���G ) �2��(��� �E�  �#���+= >1997������� i > E$
� � 2010( 9��8�> ")����� 9;
. 9J��Y� �
� 9`Y2� .

"� ?��(���N 9`Y2� �)� "��^$� 9`BI d(
�� 9� ���!1300 – 1600 ��
! ����K l!�Y� .4(� 0>1  9`Y2� �)�

 9!9 ��� ��2! 9`BI r@�)M�� 4(�3 r@� > .(9  r@� > M�( �Y8 0�+�.� �)����! ����1  �)��+�

 ���� 6�7�8� �
8 9! � �Y8 0�+�.� M��4 C�`BI ��� 0���� 9�`�  0�� ���K� 4�K "��^$�MCDA  #��� �

.�=� "�  

 J�@L1X�;$�� ����� �@� J���4 � 5��9R 87�� :  

X�;$��  

���;$�� ��*��  �)�^4 5��9R 87�� _IK �
 �@� J���4  

1276 -1266  9  2/0  

1286 -1267  8  18/0  

1296 - 1286  7  16/0  

1306 -1296  6  13/0  

1316 - 1306  5  11/0  

1326 - 1316  4  09/0  

1336 - 1326  3  07/0  

1350 -1336  2  04/0  

x>1350 1  02/0  

                                                      
1- Weighted Linear Combination 



  

  

  

  

59  --------------------------------------  +,' �,-�. / �01 2��%3��45 6��� ��	 !�3��  �7�1���...  

 

  
   WF�3 ���;$�� ��*�� 5@?" _IK �	*4 :H��D���R �4�E���       WF�4�� �@� J���4 �	*4  :��� D���R �4�E��� X�;$���H�  

Y�� �����  

��A )L ��! D�� M���� �(�2�") `I�2�" (�-. 9� 4(��4 �K 9! 4B-� <�!� ( #���M (�! > ���" �=

� �! lI�2� 9� ��� #����A ! ���J�(� D������ ( 4�K�M  ���N" � .����A ���� +�� M��� �9;
. �"  �

J$��� ��#�E � > ?F 4��(�#�E 8t��� ��(� ��)4(������E 1388� 9`Y2� � .(�
 (���N 9��8�> 9J��Y��?� 

� 4�K�A � ?�g ?
2K 9! ��� 0�+� �� 9`Y2�"���!  M��)5� >� � 9J��Y� �
� ���! .()� (���N 9;
.�?� 

! > 92,U�#
�- -`$ > 9���N ��5�D��2! � r@��A � #���"�= � d(
�� 9��A  9`Y2�0  �$10 ��
! 9K�-

4(� .0>�K 2 > M�� 5 > 6 9�`� ��A `� >9� � ��� 0�����A ��K� 4�K 9`Y2�� � #��� � 0���� 0��"�=�. 

  

 J�@L2  Y�� ����� �@� J���4 � 5��9R 87�� :  

Y��  

Y�� ��*��  �)�^4 5��9R 87�� _IK �
 �@� J���4  

1 -0024/0  9  2/0  

2 -1  8  18/0  

4 -2  7  16/0  

6 -4  6  13/0  

8 -6  5  11/0  

10 -8  4  09/0  

12 -10  3  07/0  

15 -12  2  04/0  

X<15  1  02/0  
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               WF�5 Y�� �	*4 5@?" _IK :H��D���R �4�E���              WF�6:  Y�� �@� J���4 �	*4 �4�E���H��D���R 

�4�E��� 7� ��<�+ �����  

:��-N L) ���)> M�( " �-! 9! 9�U�� L) �� 9`Y2� 9�B� 9� "`I�2� .��� "��=� � "�)�E� 9�B�  "��=�

 ���� ��5lI�2� 9! 4B-� >� K �� �"��=� 9�B� ��"� > ��� �O��� ����! M�( #�)� �� "��� C�-8 M+,�� ���
$

 #F �! �>@� .�
� M�(C�J��Y� ��J�� #��� ��� 9� ���8t ?F �2��� �9b�)��= 9p;
.��= ?@�( �! dB$�� �=�( -

"� 9`Y2� � ������ ��^$� ��=�! .���! r�(� �)� ���� "(�! ��``,� �� ���-! �D)����G9� ��� �  9�U��5/0 �1 �

5/1  >2 ��-! �Y8 �! lI�2� EK A�$�$ 9! "��=� 9�B� �� ���
��� <�! �� �<�! � M�( ��I�S� �a� �� D� > d(


9`BI"� ��2! �#�=����G ) ��
�2009 �#���+= > ������( i2016 �r�� i2019�>�. .(  4(� > �b M.�
(

 
�(� ���K� �� eG > �� }��S�(� 9`Y2� z�^$� "�
5 0�� L+� �! ?��(���N 9��8�> "��
�� 9�U�� d�,� �

K C��@I� D�-�( �E�� ��� 9! 9��8�> �� 9�U�� �")�����H9 D�-`$ 9`BI 0>�K) �� ��2!3 M�� >7 0���� 4�K .(

�� ��� 0���� 9�`� > ��� D�-`$ z
+P� �! 9`BI �= :�� 9)< �
�n� ��J� 9�`� #��� ��! "�02/0  �$2/0 

��� ���� A-�  M��)8.(   

 J�@L3�4 � 5��9R 87�� :�4�E��� 7� ��<�+ ����� �@� J��  

�+�4�E��� 7� ��<  

)�4�E��� 7� ��<�+ ��*��m(  �)�^4 5��9R 87�� _IK �
 �@� J���4  

200 -0  9  2/0  

400 -200  8  18/0  

600 -400  7  16/0  

800 -600  6  13/0  

1000 -800  5  11/0  

1500 -1000  4  09/0  

2000 -1500  3  07/0  

3000 -2000  2  04/0  

3000x> 1  02/0  
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    WF�7:  �4�E��� 7� ��<�+ �	*4 5@?" _IKH��D���R                    WF�8:  �4�E��� 7� ��<�+ ����� �@� J���4 �	*4H��D���R 

 

  �Z��� 5�"��K �����  

��O�$ 4,$ C�� 9! 9�.�� L) � ?@�( z
5> ���$ "� #F "���� C<
,$ > ���� ��!�� �
 �� �(�G L) > ���!

 � L)	
�>��=�>��= "���� �s��S� "� ?@�( z
5> 9! [Y( L) � ��)nGt
^� 4��( > #�E�� ��2p+= .���!

"� qS�� � ��� " �-! �`! ���! 4�J+K �)� ��=���� ����$ > 4�J+K x!�$ 9`Y2� � ���� ��!�� ���H$ .�2�

M 2K M��� 9�")���92��� :�! > ��>��� ��7� ���! M 2K M)�B$ � 9J(
$ ���! �=48�(�)� #>�! 9�-!�> ��=

"� �E) 9����! �r�� ).���!20199! "=��N V�
G ���� lI�2� "��I �� .( 4�� 9Y!� "^2� ��! M�( > D���$ 

V�
G M�-���G �"=��N ���+� ��K ���! #�� ���K > "�
�-� lI�2� � )� C�B� 9! .���� M�( 4�� 9! ��=

���� ��P)� � t
^� M!�5��g _
Y( 9�2)��� v��! ����� [Y( � V�
G �
B� M��� 9! ���"� ?���> #�E�� V)�E-

����N �#���+= > "����$ )2014��
=�� �)>�7$ L+� �! 9`Y2� ��!�� 9�`� .("(�! > �� MN
N d�,� �� ��=

��� 9��$ "����� 9J��Y� �
� 9`Y2� � .4(�7 M��) �)��N }��S�(� "�U� ��!�� z
�9!�� A�g� .( 9`Y2� ��

��
! "!F ��>���9! 9K
$ �! > 4(� ��!�� �9���� ?���> 4��. �! ��!�� z
� �= 9� ���O�$:�� �=��� ��nN -

 r@� �= D�-`$ �! 4)��� � .4(�:�� z
+P� �! ��!�����F 4(� 9! ��� 0���� 9�`� ��= M��) .4(�10.(  

 J�@L4 5�"��K ����� �@� J���4 � 5��9R 87�� :�Z���  

�Z��� 5�"��K  

�Z��� 5�"��K  �)�^4 5��9R 87�� _IK �
 �@� J���4  

9��8�>  7  25/0  

"�
�-�  6  21/0  

���K  5  18/0  

�)�! ��>���  4  14/0  

"!F ��>���  3  11/0  

��!  2  08/0  

��SU  1  03/0  



  

  

  

  

62  -------------------  ���� 	
��� 	��� �� ��������� ����	� ���� ��  ����! �28 � $�%&'�(1400  

 

  
           WF�9H��D���R �4�E��� �Z��� 5�"��K �	*4 :                  WF�10 �Z��� 5�"��K ����� �@� J���4 �	*4 :H��D���R �4�E���  

  

  
WF�11Q�" 7� �,��T$ :H��D���R �4�E��� 5�
 

  

HI�D �PE J���A� �	*4  

����)> ���J� �2b ���N D�+7$ D�-�( ���)> 4(� 9� ���K� "��=� �$ 9)<��= 9! 9�`� 
a2� r��J�� ��O�$ 

 ���F "B-�� �0�� 9)< 9!#�> �= 0>�K) �
� ���� ")�=59)< �� L) �= .(#�> � �= � > ?�; ���F 4(� 9! ��=

��� x+K D=�! #�)�G( �Y8 0�+�.� 9�`� > ������F 4(�! ?��(���N 9��8�> ?@� 0>�K) 4(�6  M�� >12 .(

 ��! "��� �! ")��� �Y8 0�+�.� 9�`�02/0 �$ 2/0 ��� ��2! D�-`$ r@� |2G 9! .4(� ��! "��� 92���02/0  �$

1/0  ��! "��� 92��� ��Y8 #>�! lI�2� yEK1/0  �$13/0  ��! "��� 92��� �D� �Y8 �! lI�2� yEK13/0  �$15/0 

2� yEK9`Y2� > d(
�� �Y8 0�+�.� �! 9`Y  ��! "��� 92��� �!15/0  �$175/0  M�( �Y8 0�+�.� �! 9`Y2� yEK

��! "��� 92��� 4)��� � > ��)� 175/0  �$2/0 � �! lI�2� yEK���F 4(� 9! ��)� "��8 �Y8 0�+�.4(�.  

 J�@L5������ @?G 5��R ���T$ ��!�D J@� �� �
 �,k �" ��+�, l�T�E� 5�
 #7� . 

�
�����  �4�E��� 7� ��<�+  Y��  X�;$��  �Z��� 5�"��K  

 #7�  4  3  2  1  

�@� J���4 #7� ]E��  4/0  3/0  2/0  1/0  
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WF�12:  ������ @?G 5��R ���T$ ��!�D J@� 5��L� �� �
����� b�;�$ W<�A �,�34 �	*4  

  

`$ 9! 9K
$ �!�Y8 #>�! 9`Y2� ���� ��P�� C�+�-  #F � ?@�( z
5> 0�+�.� e��� 9� ��� ���� "`I�2� 9!

 �^U 9! L)�E� > ��)�G "��8��� � ?@�( �Y8 0�+�.� 9� ".�
� 9! <�! �Y8 �! 9`Y2� > 4(�:�! 9P ��=

"� #�>��� C�-8 9! �P2� "�7� �� 2( � "�7� 
I 9! 9� ��� ���� "`I�2� 9! d(
�� �Y8 �! 9`Y2� .�
�

"� " ���N ?F �b� ?
I�� M7� �#���+= > ������( ) .��
�2016(. "� #��� ?@�( �Y8 0�+�.� ")��� 9�`� -

 � 9� �=��>�. 61  ) x!�� ���
���12  >� �� (�U�A�(F #�E�� ���� ?��(���N 9��8�> ��I > ��)� ��)nG

 ��)� "��8 �>�. � .4(�4/43 A�(F �! 92�G � 9`Y2� �� x!�� ���
����Y8 �! ��)nG  4(� 9���N ��5 d(
��

) 0>�K6 .(  

 J�@L6������ @?G 5��R ���T$ ��!�D J@� 7� W<�A c,��4 : 

87��   �PE J���A�

HI�D  

]E�� 87�� �
 5�
S!,�  �*�� �
  A�!�  

(d"�� ���`��K)  

  A�!�  

(@<��) 

 �� 5�
��D�� ��@�$

HI�D �PE m���  

1  02/0  - 1/0  �Y8 #>�!  5/273  6/54  92,U ���  

2  1/0 - 13/0  D� �Y8 0�+�.�  77/121  3/24  10  

3  13/0  - 15/0  d(
�� �Y8 0�+�.�  4/43  6/8  18  

4  15/0  - 175/0  ��)� �Y8 0�+�.�  33  6/6  11  

5  175/0  - 2/0  ��)� "��8 �Y8 0�+�.�  6/28  7/5  6  
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"� #��� ���J� �2b ���N D�+7$ D�-�( ���)> 0�� ���K� �� MU�. ")��� 9�`� ���N��5 M��� 9! 9� �=�

Y8 0�+�.� �! 9`Y2� 4.�-� ��� M8�� � 9��8�> ��-� 4(�<�! 4+-54+-5 9! 4B-� ��)� "��8 > ��)� � ��=

��)�G V=�� �$"� #��� :4(� [�;
$ M!�5 M��� >� 9! �)� .�=�1 �A�� 9�`� 9! 9K
$ �! 4(� <�! 9`Y2� � (

 <�! �� A�� #�E��9���) V=�� 4(� ��)�G 4+( 9! 4(� d(
�� 
I 9! A�� #�E�� 4(� <�! 9`Y2� � > 4(�7 

 �$10 ��� 9B(�,� 9K� ��+� 9! A�� #�E�� 4�� E��� 4+-5 � 9����. � 4(� ��5 "� 9K� i�(2 �! �>@� (

 9��8�> �b 4+( M.�( 6
78 9! 4(� <�! lI�2� ��+$ "���N
G
$ 9�`� r�(��! 4(� <�! 4+-5 � #F

"� #��� � �����! "��^$� 9! .�=���+=  �����! 4.�-� lI�2� �)�( 9! 4B-� D� �Y8 0�+�.� �! lI�2� M���

 �! lI�2� > 4(� ���� 6�7�8� �
8 9! �9���N �! � � ���+� 4J(> <�! > d(
�� �Y8 0�+�.� 9����. � .4(�

 �)� |)��� .4(� 9���N�!� � �����! 4.�-� ��)� L-) �Y8 0�+�.� �! 9`Y2� 9;
. 4(� ��)�G 4+-5 �

)#���+= > ",��U 9�+K �� #�``,� �)�( |)��� �! V=>uG1392)#���+= > ���B5 > (1395(  > ���+. >

���+=)#1395)#���+= > ������� ��2p+= > (1398( L+� �! � ?@�( L-) 9�D�+7$ D�-�( ���)> ���N

 ���J� �2b���� 9B(�,�9���) ��� 4`!�Y� ��� �! lI�2� > 9��8�> 9���. lI�2� 9� ��� #��� E�� ��``,� �)� ��=

��+� A�� > 4-G "���N
G
$ ��)nG A�(F #�E�� �)����! ���� �+�.� 0�� � #F �! �>@� .��� � ?@�( �Y8 0

r�2��� 9��(> 9! �=
���� > �=��J� 9! #�> #��� 6�7�8� ���J� �2b ���N D�+7$ D�-�( ���)>"� �= ���
$

#�> � ���H$ > �
� ")��� 9�`� � C>�^$ AB("� ")��� 9P��� ���H$ v��! �=.�
� 

  

����45��R  

 9�`� V=>uG �)� � 0�+�.��+7$ :> L+� �! ?@�( �Y8D ")�k� ���J� �2b ���N MCDA  �� ���^�(� �!

9�
+P����� �� ")� �� 9�U�� �A�� �z�^$� M�B5 �� �=���F 4(� 9! ���� ��!�� �9��8�> �! 9)< �= 9! ej( .4(�

 ���� "��� ?@�( � #F ��O�$ 9! 9K
$���4(� ��� 0���� 9�`� ej( >  9! #�> q�7S$ ���! > ��F 4(�!

9���) 6�7�8� "��> "(�2��� �a� �� ���^�(� �! �=��J� �� L)�=#�> q�7S$ �� eG .4(�92�G ")��� 9�`� ��= -

��� 9��$ "Y8 "=���> A���$ :> �! ?@�( �Y8 0�+�.� ��2! .4(�  

92�G ���( 0�� |)������� #��� ?@�( �Y8 0�+�.� ��2! 9� 4(� ��� ��>�,� � ?@�( �Y8 0�+�.� �)����!

"� ��)� ?��(���N 9��8�> ")����� ��>�,� > #
�-�! #�E�� �?��(���N 9��8�> ��>�,� r� 4+-5 � .�
�

��
! ��+� ?@�( �Y8 0�+�.� M��� 9! �)� > 4(�V)�E��  A�� V=�� > 9;
. r� � z�^$� M��� > A�� #�E��

� >�)�G � z�^$� V=�"� 9;
. 4(� � 4.�-� ���)� �Y8 0�+�.� �! 9`Y2� �9;
. 4(� ��)�G 4+-5 � > ���!
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Abstract  
Flood is the most common natural hazard in the world that affects many people every year. This study aimed to 
assess the probability of flood hazard in Gamasiab River of Kermanshah using Multi Criteria Decision Making 
Approach (MCDA). So, four factors such as height, slope, distance from river, and land use were prepared and 
each factor was subdivided into 9 classes in the form of descending valuation. Then Normalized Weight Index 
(NWI) was calculated according to the effect of each factor on the probability of flood and Weighted Linear 
Combination (WLC) method was used to provide the final map of the flood hazard risk zonation. The results of 
flood risk zonation showed that about 61 square kilometers (12%) on both sides of the Gamasiab River had high 
and very high vulnerability. The Bistoon City and the lower reaches of the Gamasiab River have the high and 
very high-risk probability due to the decreasing of slope and height downstream of the Gamasiab basin. 
According to the results, Multi Criteria Decision Making Approach is a powerful, fast and low cost method in 
basins without hydrometric information for preparing flood risk maps.  
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