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.��. 2�#� �C
T  


[EI �9*fE&��8
� ��
6E_A  

��� ���*�#� �SI ���*�#� P�N-�� ��)�*��� ��� �C.�E- "��� (���-��� -�� =?)��� D�#'.����  

AQ� "'�' "�?* ���� :C.�E- "���I (E$K� �� =%�* �H:�)�*��� .':� �� D'�N�	� �H:I C.�E- "��� � �E* ��  

)2(    	Tc � 0.0949�L3/H
0.385   

 �� �Q  :��*�#� �SI�'����.2 �- �� �H:I� � �/ ��*�#� �SI ��
) D���*� .���� �

	 ��� ��� �' �/������� -

 4�I �� "5 ���d� �. ����4$Q���� =I��� # �)�*��� ���d� ��yFG�I ��� �H:I.����  

Y�B��� W*�[ )C(  

) ��*�#� P�N-�� �
�d- =%�* �� (G�IR) �)�*��� P�N-�� �� (P�� ( �� # �*�# 2
3*�
� ��:G �� ��*�#� 4 �H .����

'�N�	��� 2

$- � � �0��� �� D.''�)  
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)3(    C	 � 	Ci	Ai	/ ∑ A  

 �'�#��  D��E�2  ��*�E
F	 q�	��� uF�&� ^:0	 ��*�#� 4 �H1394.=	� D� '�) �
o�- # �
�-  

 W*�[(CN) 

) ��*�#� ��1�� D��E�CN � '�d� # =	� �
��� �G �- �NG 2
� �. D':� �H:I ��
G:7T �� z:��� ������� r  (

D#�) �� "5 P:* # p ��� �>�T �Q J:K#��
/ ��/B�:�  p ��� # �H:I �' ]:N* (��8�
m @���� �G�' �>�T

�����. ���� � � �#�� �' "5 � '�d� .'��' �3��� >�T 2
?
� =�:�� =	� D�� D'�#5 ���� uF�&� ��/

 ��#���)1386.(  

 
 T�8C2)�F�F� ����� :CN
[EI ?��= Y�B��� (?�Q� ?��  ��#���)1386( 

�9*fE&��8
� R�E3 ZEB  A B  C  D  

!�= \��F� (?!�= J
�! ����;�EO �S��3)          

 ���@ R�E3 i
�[ �*���> 50%  68  79  86  89  

 ���@ R�E3 �;E�� �*���> 50%- %75  49  69  79  84  

 ���@ R�E3 YEA �*���< 75%  39  61  74  80  

kE�B M=�K �
l  98  98  98  98  

�� ���C � ��=�
A          

Y�B��� D)� ?�� 
���=P �= �� ���
3  98  98  98  98  

!�=�� ?�� 
���=P �= �� ���
3  83  89  92  93  


;E� ���C  76  85  89  91  

�>�A ���C  72  82  87  79  

?���, \��F�    92  94  95  

���F6 \��F�  81  83  91  93  

(D=����� W I�=) ���VK �;E�� �= �BE9 � \��F�          

 �*!500  77  85  89  92  

1000  60  75  83  87  

1350  52  57  86  81  

2000  54  70  80  85  

4000  51  68  79  84  

8000  45  65  77  82  


�;E, T�I�� �8� m
V , �!�, \��F�  77  86  91  94  
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 T�8C3S�A �9*fE&��8
� ?8F= ���O :  ��#���)1386( 

^*fE&��8
� ���O  ?�*23kE�B  S�A ()�=  

A 62/7 - 43/11  ��:K �	��/��:K �	�� �- �	��/�	��/C � �*�' �	��/=��' �� �	��/DC �3�	  

B  81/3 - 62/7  
 �- f:K/f:K/�#��) # �	�� �- f:K/f:K �- �� �	�� f:K/�� �	�� f:K/�� �	�� f:K �- ��:K �	��

�#��) # �	��/�	� f:K/��F
	 f:K �- f:K/q�  

C  27/1 - 81/3  
 ��:K q� �- ��:K =F
	/��F
	 f:K q�/��:K =F
	/��F
	 ��:K q� �- ��:K q�/��:K q�

:F	�/��:K �� �	�� q�/��F
	q� �- ��F
	 q�/��F
	 q�/��F
	 q� �- ��F
	 ��  

D  5/0 - 27/1  ��:-/q�  

  

 T�8C4i��	� nEV; Y�B��� W*�[ :  ��#���)1386( 

�8� R>�� nEV;  Y�B��� W*�[  

J�= � (&��;P  7/0 - 95/0  

�CP  7/0 - 85/0  

oF; �E�K � o*�  25/0 - 60/0  

�8� ?N*� J� ?�� ���C � ���� ���
3  15/0 - 30/0  

 W
� �8� ���3�
K ?���� ���
3 � ��=�
A0  �,3 86��  85/0  

 W
� �8� ���3�
K ?���� ���
3 � ��=�
A3  �,6 86��  9/0  

 !� R
= W
� �8� ���3�
K ?���� ���
3 � ��=�
A6 86��  95/0  

J�= � (&��;P  7/0 - 95/0  

 W
� �= �@�) ?�� ��=�
A0  �,5 86��  75/0 - 95/0  

 �= �@�) ?�� ��=�
A !� R
= W
�5 86��  95/0  

W
��3 ?�� U�= (G3  9/0  

W
� �> � mV � ?�� U�=  50/0 - 75/0  

 �,) �> W
� �= �F� ?�� S�A2 (86��  05/0 - 1/0  

�;E�� W
� �= �F� ?�� S�A  1/0 - 15/0  

 ?a�=) ��*! W
� �= �F� ?�� S�A7 (86��  15/0 - 1/0  

 �,) �> W
� �= �;� ?�� S�A2 (86��  13/0 - 17/0  

�;E�� W
� �= �;� ?�� S�A  18/0 - 22/0  

 ?a�=) ��*! W
� �= �;� ?�� S�A7 (86��  25/0 - 35/0  


�)�
B 
�;E, � �*�= �[���  05/0  

�� p�=  1/0  

1!�� � ?!�= J*��
�  2/0  

�8� R>�� nEV;  ��*�#� 4 �H  

J�= � (&��;P  7/0 - 95/0  

�CP  7/0 - 85/0  

oF; �E�K � o*�  25/0 - 60/0  



  

  

  

  

58   -----------------------------------  5� 0�
3�6� �7.��8 �3�9,
 ���� 7 ���;� 
18 
 =��#�-1397  

 

���
3 �8� ?N*� J� ?�� ���C � ����  15/0 - 30/0  

 W
� �8� ���3�
K ?���� ���
3 � ��=�
A0  �,3 86��  85/0  

 W
� �8� ���3�
K ?���� ���
3 � ��=�
A3  �,6 86��  9/0  

 !� R
= W
� �8� ���3�
K ?���� ���
3 � ��=�
A6 86��  95/0  

J�= � (&��;P  7/0 - 95/0  

 W
� �= �@�) ?�� ��=�
A0  �,5 86��  75/0 - 95/0  

 !� R
= W
� �= �@�) ?�� ��=�
A5 86��  95/0  

W
��3 ?�� U�= (G3  9/0  

W
� �> � mV � ?�� U�=  50/0 - 75/0  

 �,) �> W
� �= �F� ?�� S�A2 (86��  05/0 - 1/0  

�;E�� W
� �= �F� ?�� S�A  1/0 - 15/0  

 ?a�=) ��*! W
� �= �F� ?�� S�A7 (86��  15/0 - 1/0  

S�A  �,) �> W
� �= �;� ?��2 (86��  13/0 - 17/0  

�;E�� W
� �= �;� ?�� S�A  18/0 - 22/0  

 ?a�=) ��*! W
� �= �;� ?�� S�A7 (86��  25/0 - 35/0  


�)�
B 
�;E, � �*�= �[���  05/0  

�� p�=  1/0  

1!�� � ?!�= J*��
�  2/0  

  

���� �� 1�� ���  

���� ���� B/#j� 2 � �'(
	 �0T ����(
	 # �C
T� R �� ���	 ��� ��
) ��*:Q�� �.��- ��H��� �����. ��/

 4 �H ���*�#� 4 �H ���� ��y� ��*�T'#� �� �FG�� �4
� � R ���
$E� �.��-CN1  =��8 � R # (��1�� D��E�)

.=	� D�� D'�N�	� �
���  (I���f�S*� D'�' "'�#5 �/��� B/#j�"5 "'�. D'��5 ��
K#� ��/1� �' �/ p
GIS C
K�*5 �

�?d* �
�- # D��
$���k �
E7-�� (
	 �0T ����.':� "�# �%	�1�����) ��:G ���� "�� '���*��	� �� A� �/  #

"�# ��C�� f�* @ �� �� �/Expert Choice "�# "'�#5 =	' �� �� A� # =��) ��:G p
1� '��# �/Idrisi  # ��

 �FI��Fuzzy 5 �' ���� �� ��C�� f�* 2 � �'.��  

  
M9� 3:  ?!�) �� 
; ^* R*��B �� �0� :L%��)1389(  

                                                      
1 Curve Number 
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D� �� �. 2 � �� ��:- �� ��G �' �G # �$08 (��:� 2 � # �*��' ���8 ���
�� (��:� �
+,- =1- �

	 �
o* � �/

D� �� 2
�k �$K�0� �' =	� ���� 2 ������ �����
*��/ D'�' "5 ���R �. 2
K:� ��� �� D'�N�	� ��� �� � �/  # @
8'

�� ���� � �o* �� D'�N�	� �� .':� D'�N�	� ���� ��� �� �=	� �E. �H� � (Q� �� �� ��%� # @
8'�* ��/�
��� "�:-

'�#5�'  ����:�)1378.(  

��:ES� ��:�- ��	 �' D'�� �N0K �:��#�� p	:- ��� 2
K#� ���� ���� @0�� # ���� ��/1965  f�* �� �� �K�	� �'

��:ES�)���� ��/- Bd* �. =	� D�� D'�N�	� ���� ���) �3FE� �� B/#j� 2 � �' .�� x�$� (����. # ���
��

 �. �F
T =
	��I # ���� ��H �3FE� �R�� �F
T =
	��I # '��' ���� ��H # LE� �S
�* �� =%�* �F �$-

r 'C* =
$d-# �� # D'�. ( �$- �� ���� LE� �3FE��� �- ��yFG�I 4�I�� �3FE� 2 � .��. (G�I # ���� ��%�

�� u �$- ���� ��%� LE�
� '�S � ��#�T �' �� '�d� ���) ���� D�� ����) �o* �' ���d� .':� �+� �� �. ��Q

 ���d� e
1G ��&�*� �. =��' �o* �' � �� A� .'��' ���)��	 ���� ��%� ��H �?/�. �+� # ��%� LE� �? �C��

.=	� �
N� ��
�� ��. =8' "'�� R�� �' ���) "5 v ��* # D�� f�S*� ��$K�0� �� ��:- �� � '�d� �� �d� # ���� C
* # �/

 ����) �� = ��* �' ����) uF�&�9/0 .�� D'�N�	� 

�?d* �� �/�:�.�� 2

$- �� �$� ��:8� ��/':�:����*���5 ��:�Q� '��	� �X��C) # �/�?d* �
�- ���� uF�&� ��/ # �/

�� D'�N�	� ��
*'�:� ���
��  ��C�� f�* '��# r J:K:�:- p��#� u �$- # B �� # �� A� �.ArcGIS  2
�OE/ .�*��

���� ������� �� �0T D'#�1� ��������?
� ��/ ":OE/ ��FUZZY .� '�) D'�N�	�  

  

  
 M9�4: \
'�, MI��� U��B� ?��B 8B�� ("�)�*��3* :L%��) 

  

� R��/  '�:�D'�N�	� :�� =�-��%� @
d1- 2 � �'  

 T�8C5 �� ���� D=�F� :(��O8B��qB :D�F�)  

D=�F� 
G'B 

 =8' �� ���	 ��� �?d*1:5000 �[��� ?�=��> 
G'B 

 =8' �� ���	 ��� �?d*1:5000 M
 � 
G'B 
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) ���N-�� ��:8� ���1DEM r
QN- ���8 �� (10 ��� W
� 
G'B 

>�T r J:K#��
/ # >�T =��� ��H��� �����. �?d*  W*�[ 
G'BCN 

 =	��K � #�7-8 ���
O R�E3 
G'B 

�d0�� 4
�# >�T =��� ��/�
) B�:� Y�B��� W*�[ 
G'B 

 ��	 �' 2Q�� # q:N* ���E��	 ���
��1390  (
��C �>��, 
G'B 

 ��	 �' 2Q�� # q:N* ���E��	 ���
��1390 �BE9 � �>��, 
G'B 

�H��� �����. � R !�= ?�`) 
G'B 

 "� �� �#�G q�	��� ����	 ��� ���'��� ���E$� # ���	��� =*#�$�)��.1393( 

F=� (�8K 
G'B 

  

    
 M9�5?��; �Q� �[��� ?�=��> :   M9�6?��; �Q� 

F=� (�8K :  

  
 M9�7:  W*�[cn ?��; �Q�   M9�8: ?��; �Q� M
 � !� 
�6�)  

                                                      
1- Digital Elevation Model 



  

  

  

  

61   --------------------------------------  $%� �%�@� ��A2 75� -� ���B��� ���C -���...  

 

    
 M9�9: !�= ?�`) ?��; �Q�   M9�10: �BE9 � �>��, ?��; �Q�  

  
 M9�11: W
� ?��; �Q�  M9� 12: (
��C �>��, �Q�?��;  

  
 M9�13: Y�B��� W*�[ ?��; �Q�  
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r�= � d*��B  

�
E7- ���� '�y�� D�) # uF�&� ��/��
$� ':�# � '�) "�
� �. �*:3*�E/X#� '����. ��
) �� D�
�����k ��/

���CK� ��B/#j� 2 � �' .'��	  �� .� '�) D'�N�	� x�/ �� "�
	� ���� �*��*� # �$
%� uF�&� ��/��
$� �� C
*

 4K�8 �' ��M)�
+�- # ��
* '�:� �*��*� # �$
%� ��/ {T�� ����� �� 5�� 2 �9  {T�� ��
��� =��8 �(
�� �� �FG��

 4 �H ���*�#� 4 �H �4
� ���
$E� �.��- ��*:Q�� �.��-CN���� ��y� ��H��� �����. � .�*�� B �� # # �
�-  

� R ����� p
1� �' �� �/ArcGIS  =��� ��asci  p
1� �� Aw	 # D'�. ( �%-Idrisi �� '��# =��� �� # �
�.RST 

�� D�
T] �� �$� .�
�."5  p
1� �'Idrisi� R � D'�N�	� �� = ��* �' # �
�. �� D�
T] ���� ��:G �� �*�)��� �� �/

"�# "'�' # ���� ��� ��� R �� f��.�/ �� �/�� �
�- �� (
	 �0T ���� ���� �?d* "�E/ �  � ��* �?d* ��/ .�
�.

 p
1� �� �� �?d*ArcGIS  �� D'�N�	� �� # D'�. '��#Reclassify  �� �� �?d*5  �p	:�� ��. ��. �F
T �0T �� q
.

q
. '� � �F
T # '� ��� ����.�
�.  

  

  
 M9�14: <
; ?8F= 
FQ3 
G'B?��; �Q� Y ("�)�*��3* :L%��)  
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 T�8C6�� ?�=��> �� �VA ��N
� �;��= : ("�)�*��3* :L%��)  

?�=��> U�B  �*E_,  (���) 
B�A��� !� 
�6�)  �VA ��N
�  

N�; ?�`) � S��3  

  

�*� D�� L8�# �*�T'#� 4K  '� � �F
T  

���2�  

  

1000-900  �.  

����8Q=  

  

500-300  p	:��  

?���,  

  

200-100  '� �  

�BE9 �  

  

200-100  '� �  

 
 T�8C7��� �!� �VA ��
>�, 1�� T�8C : ("�)�*��3* :L%��)  

 D=�, U�B

?!�) 

 D=�, ZEB

?!�) 
(*E`@ D=�, 


B��;P 8I 

G'B 
*a  

 a *� c  b *� d 

Linear �? �C�� ����
 � � 0, � ! 500� " 5001000 " 500 	500 $ � $ 10001, � % 1000  0 24/6714  
 !� 
�6�)


B�A��� 
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User 
defined - &'��
 �

())
*
))+ 0, =
$E�	"#��0.2, �.	�.��-0.6, p	:��	�.��-0.8, '� �	�.��-

 1 3 
 �>��,

(
��C 

sigmodial �?/�. 

 

1 5 W
� 

User 
defined - 

 

0 1214 
 �>��,

�B���A�; 

Linear �? �C�� 

 

16/0 65/0 
 W*�[

Y�B��� 

User 
defined - 

 

1 21 
 ?�=��>

�[��� 

User 
defined - 

 

1 3 

F=� ��@ 

Linear �? �C�� 

 

25 84  W*�[
CN  

User 
defined - 

 

1 2 !�= ?�`) 

X#� �� �Q q��:- �:��#�� �F
	# �� �. =	� �%-��� �F�F	 (
F1- X#� ��/' "�# # ��� ��� ��/ -��- ����	

)Saaty ��	 �' (1980  ^�0�� '�)  �� �.@ ��  ��C�� f�*Expert Choice  �' �d0�� �E
E7- ]�&-� '�S � "�Q��

�� �/��� D�*�
) �
E7- ���� �� �:F0� ���&�*� ���	��) ��.Tolga, 2005.(  �� �� ��� �d� v ��* ��C�� f�* 2 �
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�� B �E* ��':E* P�:*� # �#�� (Q� ��* ���� �d� �� "��CE/ �. =	� "5 ��C�� f�* 2 � �� �C� �� �Q  .�/'

* C
* �� ���)��	�*�� B �E ���)��	 ��* ���:��� ��/��
$� �� �d� �' �. �/'02/0 .=	�  

  
 M9�15: 
*a �!� �� �� ��N)� U�BExpert Choice (��O8B��qB :D�F�)  


�
�B?�
O  

�� (
	 �0T �?d* 2

$- �' �*�:-"�Q� ��/ 4
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Abstract  
Every year we see natural disasters causing major financial and human losses to human societies, and 
unfortunately, our country also has a bitter taste of it every now and then. Floods, earthquakes, droughts, 
frostbites, storms, and so on ... There are a lot of financial and financial losses to the country, which will require 
measures to reduce the damage caused by these disasters. Definitely the first step is to understand and 
understand these phenomena. The development of the process of urbanization and degradation of vegetation, soil 
erosion, and global climate change has already paid attention to the importance of addressing the issue of urban 
flood. This research was carried out to determine the risk of flooding in Sari using multi-criteria decision-making 
techniques. Using nine criteria, the distance from the river, runoff coefficient, CN coefficient, population 
density, residential density, slope, land use, age of the building and outdoor space were developed. By preparing 
the required layers, determining the weight of each layer based on their importance in the occurrence of flood. 
After the final weighing, the layers were compared in two to two by Expert Choice software and the matrices 
derived from these comparisons were transferred to Idrisi software and the final coefficient was determined for 
each layer. Finally, by applying these coefficients, ArcGIS software provided a flood risk zoning map in the city 
of Sari. The results show that flood risk in the center and south of the city has been the highest. Flood risk zoning 
map shows that 12.24% of the map area is in very high danger zone and 37.05% in very low risk zoning. To 
reduce the risk of retrofitting buildings around the river to reduce flood damage.  
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