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1 - Digital Elevation Model 
2 - Geo-Eye 
3 - Curve Number 
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1 - Analytic Hierarchy Process 
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� ���-� ��17/92  �11/66  ��	@�  ���-, �  ���D��CN  
a��C� �� r� .	;��� �� ";��
���?��� 7	� G�.Q� ��;��� F-I ���-� ��+9S  �15S� =�!�! 
� � ���-, �  ���D�  <��%� �� �� ��;��� )�V!��

"� 	���! "/	;���.	

,  

  

7K�� 
(K���  

(Km2) 

�
��  

 Km)( 

_�4���  

)m( 

Y
   

(%) 

 
����F GA�

��5� 

)m( 

�<�<� ����  

 BACD

�*12�?@A4?  

(%) 

 �[���

��8�J  

)Km( 

G���� >
C��� s�` 

S1 88/5 35/14 1374 67/4 38/3  53/91 93 0021/0 33/942 

S2 89/2 90/7 1421 44/3 16/3  84/90 92 0016/0 55/970 

S3 42/1 51/7 1424 92/6 86/1  11/69 47 0030/0 32/427 

S4 10/4 62/21 1387 01/1 83/6  56/85 80 0031/0 52/393 

S5 68/3 91/10 1347 29/1 95/3  17/92 94 0023/0 74/788 

S6 37/2 39/6 1423 33/5 06/2  42/74 54 0025/0 83/1173 

S7 62/6 82/14 1402 68/5 12/4  28/79 67 0014/0 67/1037 

S8 12/3 71/8 1428 93/4 43/3  50/73 58 0015/0 45/905 

S9 65/2 52/7 1383 60/3 78/1  12/92 94 0019/0 58/939 

S10 16/2 15/7 1333 36/1 43/2  53/75 80 0014/0 22/771 

S11 61/5 24/11 1328 10/1 91/3  63/85 84 0022/0 57/1296 

S12 22/1 66/6 1318 63/2 83/0  26/91 92 0012/0 78/419 

S13 23/1 82/6 1323 12/1 15/2  66/85 84 0046/0 97/409 

S14 33/2 74/8 1338 39/7 00/1  57/92 91 0028/0 24/621 

S15 39/4 18/13 1415 04/4 03/4  11/66 37 0022/0 08/751 

S16 06/5 15/10 1387 63/4 15/3  18/34 78 0022/0 86/1359 

S17 37/1 78/5 1322 85/3 65/0  53/83 82 0016/0 79/598 

S18 79/8 43/21 1361 15/1 88/7  63/80 73 0034/0 43/890 

S19 38/1 54/6 1320 00/1 30/2  57/80 78 0013/0 09/499 

S20 00/3 38/7 1322 48/1 09/2  91/82 79 0028/0 30/1206 

S21 27/1 98/4 1380 33/4 61/1  92/87 86 0025/0 27/718 

S22 74/5 90/11 1354 74/4 69/1  86/75 65 0019/0 22/1210 
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 >8 3���Q :) �8*WA&��7
� =��a) �Z��� =����[ 
�'? � (b

���� ���D�:  (  

  

L- ����
�� �J� O

��  

 `�� h��� �� ��� P� �+���Q� ���  ��Q!AHP  P�
2! h��� �� �L�� ��� �PCA R�	# .	� G�*;�2  l���; J���;K

V��� ���� �� ".M� ��+��+��]�� "� ��D; u�T 
V��� �� �V/ 	��� R�	#  �� �� �	� 
c��� l���; ��'V! �� .	+�

 �*;K �� � 	;��� R�� 
V��� r;����� &����]! �� �� ��>�!  ���D�� ���� ��D�� ��;K ��	@� F.X� �	% 
, "��+��]�� �R��
; ���D�� ��-+� ".M� 
V���  ���� 
,
V��� ���� 
� �a' �R�� 
V��� h��� �� =��
� ��+���Q�  �����
� ����� �+
���?��� �� �� &����]! 

���  ���D�� ��]�� �+ Z�� �� "�a'; &��M 
� ���Q� �+ ��� .���� 	
+��( E.��� ��+

�� ��'�; 
V��� �� �+��]�� Z�� F.X� �	% )�-*�) 	� 
a��C� R�� 
V��� �� ����@� )�-*� �� �� ���63/5  ����
 �	I ���;��� F-I ���Q� ��� 
a��C� ����660/0 .(��� �	� Z�'@! �	I  �� ��  

 G�7X2
4&A� E
&�?F h*��? :Y	�<� =����
�� =��� ��5� =��  

����
�� 

4&A���5� =��  

1 2 3 

��;��� F-I 660/0  626/0  326/0  

���U��;t�V; 619/0  708/0  082/0 -  

"
C
� ���-� 306/0  144/0  674/0  

)�V!�� 248/0  591/0 -  485/0  

�?�'� 729/0  125/0 -  483/0  

".M� 
+���K R�A 731/0 -  531/0 -  284/0  

B�C� 804/0 -  531/0  225/0  

���? G�T 843/0 -  356/0  338/0  

=�� 596/0  726/0  186/0-  

"D2+� Z,��! 098/0  260/0  584/0 -  
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��� j������ � �+���Q� F�V.! ��# P�
2! �� �� �+AHP  �PCA G�; =�!�! 
� ��+��JT�Expert Choice  �SPSS 

 	�� ����� ���/����; q�; .��� �	� ���V���AHP  R��Q�07/0  R�	# .��� �	� `��J/3  �� P��+ ��� ��	@�
 `�� �� 
� �� �+���Q�AHP  �PCA "� S��-;� F-I "
Q� R�� ���Q� 
� ��	�K ��	� l���; h����� .	+� ���;��

 &��V�� ��;K ��� ��� .	
�'+ ��-+� 
#�� �o; �� ";�'2� =�!�! ����� `�� �� �+ �� "
C
� ���-� � ���U��;t�V;
 `�� �� .���PCA"� 
o?�� R�� ���Q� 
� ����� ���� �� ���-, O��(� � 
�  �� ��� 
, �'���?��  �� .���

 `�� �� ���Q�AHP
o?�� $��% O��(� � .	;��� �� `�� �� G���f ���Q�PCA .��� )�V!�� $��I � �������
��, ���? P� 
, 
�����
���"�  L-+�; )�V!�� $��I �o; �� ���� �� R�	#) 	���3 .( `�� �� $��I  �-+AHP  ��

"� {�-s� $��% � ���� J�f�; �K ��� � ��� 
�T�/ ���% Z�; ��L��#���?��� 
, �*;K �� .	���� ���Q� �o; �� �+ ��?�'
ZDf O��(� ����� $2�) 	
�'+ ���/2 `�� h��� �� �U� .(PCA   �� .��� 
�T�/ ���% ��-+� Z*
� 
#�� ��

 `�� �� $��IAHP ".I .���� ���% Z�V+ ��� �� )�%� �� "�H�� ��-+�  �YY��� ��/	�� �� =�� $��I 
2
�� Zs�
 `�� �� G���f 
a!� �����) ���� ����AHP ��f ��� �( �	;� 
����� ������� J���K ���? �� �K &����]! 

���

"-; ";�	
f ��>�! �U� 7������?��� 
a!� ���]! �� 	;��! 
� 
�.�! �� "-�� ���'� $��I "D2+� Z,��! .	��� 
���� �+
"� 
, ���� ��;��� G�L
+���?��� �� "D2+� 
2a� H�-Q� ��� .���/ ��;��� F-I S��JT� �� <;�� 	;��!+ ���� ��

���?���  �� ";�	
f O��(� =.s� � �'�; 
�T�� 
Q��!  �-+ 
� � ���	; ��#� "D2+� Z,��! �o; �� E.��� ��+
 `�� �� $���PCA  ��� ";�'2� 
a!� ����� `�� �� �+ �� ���? G�T .��� ���� ��Y�(� ��( 
� �� ���  ���-,

�T ����# ��	@� 
a��C� �� "!��V�� ��� �� ��� �+ ���
a!�� ��U/��>�! "���; "#��( �� 
, ��, 	+��( �,�� ��
.��� 	+��(  

 G�7X3
4&A� E
&�?F h*��? :
�&�C� ��A� =����
�� =��� ��5� =��  

 

PCA 

  

AHP 
 ���Q� 
a!� ��
�� �J� ��
�� �J� 

1 ��;��� F-I 150/0  

  

��;��� F-I 280/0  

2 ���U��;t�V; 143/0  ���U��;t�V; 211/0  

3 "
C
� ���-� 130/0  "
C
� ���-� 163/0  

4 )�V!�� 129/0  =�� 105/0  

5 �?�'� 117/0  ".M� 
+���K R�A 092/0  

6 ".M� 
+���K R�A 110/0  "D2+� Z,��! 083/0  

7 B�C� 106/0  �?�'� 030/0  

8 ���? G�T 054/0  ���? G�T 023/0  

9 =�� 044/0  )�V!�� 012/0  

10 "D2+� Z,��! 017/0  B�C� 001/0  

n- 
����JAK�*J =7<���  

 ��� 
2;K �� r��+���Q� 
a!���T ����# ��	@� �	� G�.Q� 
����� ��ΙΙ  .	���/ 
a��C� =.�� 
��;�� �� "'��;	, ��
 R�	# �� $M�? l���;4 "� ��D; R�	#  �� .��� �	� 
c������?��� 
, 	+� ��+22S  �19S  NJ# `�� �� �+ ��
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 ���?��� .��� ���� )�%� 	Q�'� � ";��C� ��+	?��14S ��� `�� �� "+�PCA �� ���� ���% G�� ������ �� �
`�� �� ���?���  �� 
2���? AHP  ���?��� .��� Z�; ������ �����20S  .���� ";�'2� ��L��# [�a��@! `�� �� �+ ��

 ���?��� 
a!�7S  �� `�� ��  �� ��7  
�12  .��� ��]�� ���?��� 
a!�18 S  `�� ��AHP  �PCA  =�!�! 
�4  �8 
"� ���?��� .	���16S  `�� ��PCA  
a!� �����16 `�� �� � ���� G�AHP  ��� ��6G�   �
f ��#� .��� 
�T�/ ���%

"� ��D; "!�T��(���� "���� 
� �+���Q� 
2�!��M �� 	+�"� �	;�D; "+������� 
� �*
� 	;��! �����; �	
�
����?��� .��� ";��C� FA�
 ��+1S �3S  �4S ��� `�� �� �+ h��� �������� �� �"+� � 	;��� ���% ";�'2� ��+

���?��� NJ#Z, ��+ $�� �o; �� ��-+�"� ��D; 
, 	
�'+ �J�(���?���  �� 	+� ",	;� ��;��� 	���! ���! �+
.	;���  

���?��� 
a!� O��(� ��Y� 
'��@� ���� �V+ ��+���?������ `�� �+ �� 
, �� �a'; �� ����'?  ���D�� "+�
 $2� �� �	;��� ��;��� 	���! 
�4  �	� ���� ��D;�����-+ ."� 
o?�� 
, ��A �
Q��X� ���� J���K ���? �� 7���

; ���?��� ���f  �� �� 
, ���� ��}? ���D� ��A 
� ���?��� ���f �T�M �R�� ";��C� ���?��� �V+  �� �� ��
! J�
.	
�'+ ";�'2� 
a!� ����� ���?��� ��  

 G�7X4: (*A&���JAK�*J =7<��J� 0�� �� g�D� �� 

���� E
	�F �JAK =��c��	� ���  

�JAK�*J 
��� PCA 

  

AHP 

  �JAK �*J =� 
�����) ��*�X �JAK�*J =� 
�����) ��*�X 

1 S22 24/0  S22 17/0  

2 S14 18/0  S21 10/0  

3 S19 15/0  S19 09/0  

4 S20 14/0  S18 08/0  

5 S7 12/0  S20 07/0  

6 S10 12/0  S16 06/0  

7 S21 12/0  S17 04/0  

8 S18 08/0  S15 02/0  

9 S8 07/0  S14 02/0  

10 S13 05/0  S12 02/0  

11 S15 04/0  S13 01/0  

12 S5 05/0-  S7 01/0-  

13 S12 05/0-  S8 01/0-  

14 S16 06/0-  S10 02/0-  

15 S9 06/0-  S11 05/0-  

16 S17 07/0-  S9 05/0-  

17 S6 08/0-  S5 06/0-  

18 S2 15/0-  S6 06/0-  

19 S3 15/0-  S2 10/0-  

20 S11 19/0-  S4 10/0-  

21 S1 22/0-  S3 11/0-  

22 S4 23/0-  S1 13/0-  
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 >8 4�JAK�*J (4� 
�*�'� :�J� 0�� 
� G�� �?���� =�� ���PCA )a � (AHP )b���? u?� O� H��[) ( (*A&�� H��[ �7<��

.((D� �JAK�*J  

  


�
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Q 

"/:�� �>� ��� ���� �F�@C!  �� ��
a!� �� �+���Q�  �� &����]! ��C; � 
@X
� ��+

�J/ �	
� 
, "��+���Q� ��+


�J/ �� ���D�� &����]! ����� `�� 
� �	;��� �+PCA ��� � "����
� 	;	� "+�`�� �� �K l���; � ��+


��
D������?��� �(�
� ��# .�T�/ ���% 
'��@� ���� �� ��+���Q� ����� 	���! $�';��� �o; �� ";��C� ��+
 ���-� � ���U��;t�V; ���;��� F-I $��I 
� ���� ��D; �+���Q�  �� ���  ��Q! .	� ���V��� "V.��� "T��/��J�T

Z�� �"
C
�  ��!��+���Q� 
a!�����?��� �	
��0� B��! �	�K ��	� l���; .��� �+) �	+�� � ����1395 J�; (
"� ��D;"� �� "
C
� ���-� � ��U�t�V; "0��� 	M�� 	+�  �
\-+ .��, "@.! ���� ���� ".M� $���I �� ���!

) "+����'( l���;2001"-��, � () ���2009 J�; ��D�� F�@C! �� .��� �0�? S+�:� l���; 	��� ( ���-� �������
.��� �	� "T�Q� ".M� $���I �� "
C
�  

��� �� �X( ��#� ���� ��D; �	�K ��	� l���; �����; "����
� =#�� ����� �	�	� �� �>�� ��+���Q� "+�
���?���
a!� � ";��C� ��+"� ��;K ��a��� �	
� � 

�J+ �T� �	+  -0 �"����	� &���	%� _�Y�! &��M �� � ���
; � ����"� "���#� &��.-I "D���-> G	I 
� �*
� �".
��� ���� �'�� &���'( ���� �� ���/�.# �� [�-I � ���/

"� ";�';� &�V.! "'� 
f � "X�C�
�T�� .��� 	+��( �	��T "(�� �	�@I O�(�� ���� ��D; F�@C!  �� ��+
) "!�� 	
;�� ���LD+�:�1996��0� � () ����2-+ � ����1392`�� �( ��+ ���� $��� 
� "a!��� 
.'.� $�.C!



�J/ �� �+���Q� &����]! ��C; �� � �+���Q� �� "T�, �(�
� G	I 
*��; 
, ".��I ��X("� ���� E.��� ��+ 	;��!

a!� �� "���� &�T��(� ��*�� =#��

�J/ �	
�`��  �� ���I 
� .���/ �+���� ���'� �+ "?��A 	
����; � ���� ��
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��
D���  l���; 
� 
#�! �� .���� 	+��( "� �� �� "!�2D� ��	�K ��	� ����� ���/��� G	I 
, ��� "*
��o;

V��� J���;K P�
2! �$M�?".I 
, �� ����Q� ��� ���% ".M� ��+ �� ";�	
f &��V! ��	�	� )�%� �� H�� ��-+� Zs�



�J/

�J/ � ���	; E.��� ��++ ���	? �! ���Q� �K �o; �� �+ P�
2! �U� .	��-; "����
� ����  L-PCA  
�
Z�-Y! ��+���Q� �����  ��Q! �� 	�	# `�� P� ���
I"� "T�Q� ���/"� ���
D�� ����� �� .���/ ���� 
, ���

"����
�T�� �$M�? l���; "����K���� &�I�A� �� "D+�:�  �
f ��+R	� "#��( �� � "Q%�� ��+
�a� ��+-

 ����� ���� ���� 	
;��SWMM .���/ 
'��@�  

  

�8�� � �*7'�  

���-� 
� "!�@�@C! W�A l���; �� "�-'% $M�? F�@C!  �� 95850079 "� � ����, ��LD;�� 
.���� 
, 	���
�� 
��@� ��/	
'��; .��� �	� "���  ���! ���LD+�:� �� ���-? u�	
M  �� ���-? u�	
M � ����, ��LD;��

"� �2D! � ��	@! ���LD+�:�	
��-;.  
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.YT .
������ h�	� G�.I 

�";�';� ���� 11�  ���-�3 _M �84-59. 
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T � Z.I �����3 ���� �3 �31-19.  
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.*� .(��@66 _M �386-373 .   
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����?��� �J�( F�V.! �� ���V��� �� ��@��A J���K ��+AHP  �TOPSIS �
Z�'���,� 
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.YT ���-� �Z�V+ R�� ������ "Q�aA ��+4 _M �46-33.  
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Abstract  
In urban areas, due to the development of the impermeable area, and consequently increased runoff production 
capacity, The risk of flood damage is more serious than other areas. The first step in the management of urban 
floods is identifying critical areas. In this research, the PROMETHEE II technique is used to prioritize the sub-
basins of Urmia prone to flooding. For this purpose, the boundary layers of the hydrological units were 
determined using ArcGIS technique based on the slope of the area and the condition of the water conduits and 
joints. 22 subshells were determined. Physiographic characteristics of sub-basins (runoff depth, imperviousness, 
elevation, curve number, main channel length, form, perimeter, and area) were selected as ranking criteria. The 
weight of these variables should greatly affect the sub-basins ranking process and needs to determine with a 
specific precision. The effect of these variables is also varied in a different region. In this research, the weighting 
of the criteria was performed using both of the hierarchical analysis method (AHP) and analysis of the main 
components (PCA). In each sub-basins, the PROMETHEE II technique was applied for weighting methods, and 
sub-basins were prioritized and compared. The results showed that the priority of the sub-basins differed 
according to the weighting methods. When two methods of weighing were applied, only two of seven sub-basin 
have the same priority. The first criteria were runoff depth, and its weight was different for PCA and AHP 
methods (0.150 and 0.280 respectively). The effect of the difference in the weight of the criteria and their 
priority in flooding was significant. Among the first seven sub-catchments, there are only four common sub-
catchments and, among these four sub-catchments, only two of them had the same ranks. This shows that the 
PCA method is more accurate in weighing the criteria due to the consideration of the spatial characteristics of the 
criteria and elimination of the error in the survey based methods.  
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