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$� ���b)!� �>
�	I� �%�! �
�'���)!� '"��� %� �*��;� :��D ��> '4�� �� ���E :�'�� � �	� �%�'��  3�� 
� .���

 :	C2� 
� =!� 3�� �%�� g�
 �	�
�# �� :	H� .=!� �'� ���b)!� �%�� g�
 %� <�#�
�'��)!� ��� &>�Q?

(	1U� �%�� �
�7� /�
�	I� '"p �	� 6�1I� =	IKD t', � $!
� � _2� ��� g�
 3��  
� .=!� �'� �)L�"� �>

��)*�� w�")� <'����� ��� =!� $��
 /ND�� +�,-.� %� ��-���� +��}D � �>R� /$1# +�,-.�/$"	, ��>  ��>

$� (>�� �
 l	2� ��>F� V	[�� �# $I	�. <��% G� �� $"	, � $">a /��!��) �
�E1393( .��)!� �%�! �
�'
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���� g%
� � ���;� �	C# �> ��i ��> $� :�'�� G� ��b[ 3	� $��*9� �"��� �� �
 �� ��;� ��>  =H�4 3�� 
� �# '"#

 �,�1 � 
� =��}, :D�'4 �� b[ �', $"I� g%
� 3�)1# � =��}, c#�'4 �� G� 
�';� $"I� g%
� 3�)�	�

$� YCI� /t#)�	�1383.(  

 S�BK1 � 5�
����� :�	,� 5&�C ���B��%C� �� ���;%C� ��>� M#�>0 �
 
5&�- M#�0 n��  !.>o� M#�0    �	,� �.g 

  
small �C�=� D0. = ≤ 500                                      = − 5001500 − 500   500 < = ≤ 15001. = > 1500                                   K 

 &� ��<�-

H"O 

linear 

���=�  
⎩⎪⎨
⎪⎧       بتن آرمه                             0.2      سايرمصالح  ترکيبی              0.4     اجروآهن اسکلت، فلزی          0.6    بلوک سيمانی                         0.8  سنگ                                   1

 

p+�q� !�;�Q 

small 

⎩⎪⎨
  نوساز  0.8 ويژه      0.4 تعميری   0.3 تخريبی   0.2⎧⎪

 

��G#� !�;�Q 

large 

���=�  
⎩⎪
⎨
⎪⎧

تراکم  خيلی زياد    1     تراکم  زياد         0.8       تراکم متوسط      0.6    تراکم  کم            0.4   تراکم  خيلی کم    0.2  
 

 �Q��0

����%F�C 

Small 

���=�  
⎩⎪⎨
⎪⎧ 75         0.8  75 متر              1 − 100    0.6      100 − 200     0.4     200 − 500       0.2               500 <    

 

 �&�B��

r>�#  5�


 ����%F�C 

large 

���=�
⎩⎪⎨
طبقات 15،14،13        1طبقات 10، 12،11     0.8طبقات 9،8،7               0.6طبقات 4، 6،5              0.4 طبقات   0 ، 1 ،2 ،3      0.2⎧⎪

 

��,�� ��B�0 

linear 

���=�  
⎩⎪⎨
⎪⎧ تراکم  خيلی زياد    1     تراکم  زياد         0.8       تراکم متوسط      0.6    تراکم  کم            0.4   تراکم  خيلی کم    0.2

 

!���K �Q��0 

large 

�C�V�  D 1. = ≤ 10                        12 W1 + ?$( WY = − 1030 − 10ZZ0. = > 30                        . 10 ≤  = 30K 

s�  
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linear 

�C�=� D0. = ≤ 500                                      = − 5003000 − 500   500 < = ≤ 30001. = > 3000                                   K 

 &� ��<�-

������ IQ��� 

linear 

���=�
⎩⎪⎨
⎪⎧0.2             0 − 500 0.4     500 − 1000 0.6    1000 − 15000.8   1500 − 2000 1              2000 < 

 

 &� ��<�-

 a�"@ IQ���

��]F � 

small 

���=�
⎩⎪⎨
⎪⎧0.2               0 − 3000.4        300 − 10000.6     1000 − 20000.8    2000 − 30001                 3000 <

 

 &� ��<�-

 S�,%�� ^>]F

���� 

linear 

���=�
⎩⎪⎨
⎪⎧0.2            0 − 50.4       10 − 200.6       20 − 300.8      30 − 401             40 <

 

 �# �C�%C�

$�#��F �D� 

�
 

large 

���=�

⎩⎪⎪
⎨
⎪⎪⎧

1G>E/$�
�� ���C	� /$9>E G>E � G>E  �!��                0.8                                       �!�� s"! '	b!    ���
��#0.6X�� g� �� <�	� ��i $��> %� ���C�"# � �!��   s"!0.4����C�"# �1	� =S! ��1�� <�	� ��i $��> %� �!�� s"!0.2=	���                                                                    
 

 ?��& B�&�C

�C�G  

linear 

���=�

⎩⎪⎪
⎨
⎪⎪⎧

0.2     (# $C	L 0.4           (#  0.6       l!�)�0.8          ���%1   ���% $C	L

 

 �# �K !��#�b

�.�K  ��

 �.�� 

�����# 

linear 

�C�V�  D 0. = � 67                        12 W1 + ?$( WY = − 6792 − 67ZZ1. = � 92                        . 67 <  = <  92K 

s.�XCN  

small 

���=�  
⎩⎪⎪
⎨
⎪⎪⎧

1      ������� � $S�
�� 
�FE . %�� //��}� /w
��� /<�)!
�� W�)�� ���  $e�
�     0.8   /�
� � /$�%
� �
��� / /$�">� $��9*� / /$�%��E /$�>P� $���
� / $)��'��     0.6                                                ��!  ��>�}� / /���
�# �%
���# $e�
� +�`��/     0.4                                                                  $)I"[ / ��� +��	� � � +�*	!��       0.2                                                                   �� ��*�  ��> �����?  / :;� � :14      
 

�X��� 5�#��Q 

linear ���=� � -5�o #�&  فضای  متراکم       0.8فضای باز              0.2
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small 

�C�=� D0. = ≤ 500                                      = − 5001000 − 500   500 < = ≤ 10001. = > 1000                                   K 

��<�-   &�

���F��� 

large 

�C�V�  D 0. = � 0.1                        12 W1 + ?$( WY = − 1030 − 10ZZ1. = � 0.8                        K . 0.1 <  = < 0.8 

U����� s.�X 

(	1U� ��� ��})� ��� � VC)S� ��>
�	I� ���� '� �
��� �# ���� <�1>g�
 ��
�# �	�  �
 �	�)� '"p ��>

$� $���H�  .'"# ���� ���-# �)� 
� �H�H% � :	! +�.�S� $!
� 
�R"� ����i $��1� �')��  &���� � �	�� �>

 +
�[ +�;	;2� $!
� � �IH�K� �� uv! .'�'��)��  �%�! �
�'��)!� �� .'� t�'D�)�
�1� 6�'�1 $�I� �� (

��i <E �� J��� l���e /�>  6'� ~�!� � ��i > �%�! �
�'��)!� w�� � �>FAHP $�  $����� �� ���� �� .�%��?

  �[-L �>	�)�	)� :9� 
� <�%�� � $��% �*��;� $���� � 3  �4 .'� ���
� 

 �� uv! $���� �C*C! :	C2� 6'� %� ���b)!���i =	1>� ��
� u���� V�I� �� �.��� <�%�� �� �>  $����� �*��;�

 
���� t� l	2� 
�Export choice  3		I� �=	2�
� ��i  �>! � =L�! �%�4 <�!�"�
�# +�R� %� ���b)!� �� � %�

<�1, ��i $���� <%� /��� (> �� =�*� �"�? �� J��� ��> ��i 3	"A1> � :	! �'"� �"�? �� J��� ��>  �'"�

%� )1# �
�'��?�� B�e �� �H�H%1/0 �"�? 
� F�� ��>
�	I� $���� <%� '�E =!� ��  
�. �� �H�H% � :	! �'"�

�
�'��?�� B�e �� �����'�08/0 
���� t� 
�Export choice :9�) '��� ��!�2�3 :9� �4 6��D :��D ���� �� .(

B�e <���CR  %� ���b)!� ��ArcMap10.5 �"�? ��;� <-#�)� 
� �H�H% � :	! �'"�  
� ���� ��5  KL ~-#

'��� |�S)!�.  

  

     
 HD 3 �+I+& �� �t>� 5�
����� �.��� $&� :!��
� s�0�0 �#          HD 4  �� �t>� 5�
����� �.��� $&� :!��
� s�0�0 �# H�C  
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HD 5 �	,� :      \�,�0 �� &��� ��>� �B  ���B��%C� 5&�- 5�
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u�# � �
 �%-�. 

 ��> :9� 
� ���� <�1>7  �8 ���)*�� � �>	*� �� �H�H% � :	! $����? (>  �%�� 6'� ���� %� :[�4 ��>AHP 

$� �'>��� �)*�� .�����  
� /$�`� $H�1�� $�` @�"� /@�"� /$D� @�"� 
� �# ���� �� <-# �)� ��>

 /l!�)� � (# KL61  ���)*�����)*�� %� ���)*�� � ���% KL 
� $��"� � $D� @�"� ��>  
� � $D� 6�1�  ��>

��;� �"�? � �"�? ��;� 
� .'�
�� 
�D ���% $C	L KL 
� :	! KL �'"� �H�H% �'"�  �	�26 ���)*��  =1*D 
� �>

 /l!�)� KL 
� $D� 6�1� � $D� @�"� /@�"� /(# � (# $C	L KL 
� �� $�` @�"�11  %� ���)*��

���)*��  
� $D� 6�1� � q� ��>KL ���)*�� � ���% :9�) '�
�� 
�D ���% $C	L KL 
� $H�1� ��>6 6�'� .(

 �
�1�3 ���)*�� :	Ub� �� �"�? 
� ��> $� <��� �
 KL VC)S� ��> .'>�  

=1*D 
� �	� �)� 	*� J�KL 
� �"�? 
� @�"� � $D� @�"� /$D� ��> KL /�H�H% KL �'"�  /���% � l!�)�

 6�1� /���% $C	L KL $D� 6�1� =��$�`(> � @�"� /  �'�� (# � (# $C	LKL 
� �� �#� 
� 3	"p

$� �"�? ��;� 
� .��� 	*� ��� :	! KL �'"� =1*D �)� ��>  6�1� � @�"� /$�` @�"� /$D� @�"� ��>

=1*D 
� /l!�)� � (# /(# $C	L KL 3	� 
� $�`  KL 
� $D� 6�1� =1*D 
� � ���% KL �� ��#� ��>

D ���% $C	L :9�) �
�� 
�6 �
�1� 6�'� 
� .(4  .=!� �'� �S�� )� B*4 � KL �"�? 
� �)� ��>	*�

 =!� �'� �S�� 
�. <�1> ��'46013,768 /:	! ���% $C	L KL �"�? 
� )�722,898  )� KL �"�? 
�

.�
�� 
�D �H�H% ���% $C	L 

S�BK2 �]F 5�
 �G� �� 5�
 ��6%".� ��B�0 : 
��.& ���F ��.& �C>%� �Q �Q ���F �]F 5 �G� 

5 38 23 3 0              �
 ��6%".� ��B�0 

                     UP�C 

2  9  32 24 2             �
 ��6%".� ��B�0 

                   �+I+&  

  

S�BK3 �%� >��Q �# �]F �G� �� ��%� 5�
��"� :  

��.& ���F ��.& �C>%� �Q �Q ���F    �G�

�]F 

  �
��"�  

�H�H%  :	! �H�H% :	! �H�H% :	! �H�H% :	! �H�H% :	! 

0 279,049 2095,537  8729,971  9302,946  5991,192  3394,023  457,566  779,621  134,351   �F1  

0  1637,721  3128,469  9771,734  11588,041  7313,280  3948,587  1066,151  1224,572  69,270  �F2  

674,215  2350,777  2337,797  6852,263  7493,075  4122,619  4352,946  1603,369  70,998  0  �F3  

48,683  1746,221  3652,962  6990,479  5045,652  5907,681  5708,466  191,103  379,721  0  �F4  

  

�
�1� 6�'� 
� '� �
��� -�D �# 
�K��1>2 ���)*�� ��'I�  
� �>5 �"�? ~-#  ���
� �H�H% � :	! +�.�S� �'"�

 3�)�	� �# =!� �'���'I� ���)*�� �"�? ~-# 
� �> �)�� 
�D ���% $C	L � ���% KL �'"�  �
�1� 6�'� 
� .'��3 
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 3	� 
� �H�H% � :	! KL 
� �)� ��>	*� �	�5  � ~-#722,898  %� )�4  ���% $C	L KL �"�? 
� �)� lL ��

 �� �#� ��>	*� �# =!�$� :��� �
 @�L! /$����� '	�� :c� $�` 6�1� .���  

 

  
HD 6�	,� : �G� ��� > �
 �.��� 5�
 .$N 5�
���>�� ����
 �+I+& � H�C �]F 5BG#�"�<��'�
��� :N 1398  

 

 
�) :9�7 (���)*��  :	! ���% $C	L KL ~-# 
� ��>�S�� ���)*�� 3�� /=!� �'�  /t
� %� '"�
��, �>

=,�! <�'	� /<���	! /<�
�'!�?1) ��>	*� %�"> �9"�� :	H� �� .���4 /1/2/3<-# �)� (  �%�'�� ��
 ���� ��

�'�� .'�� 

���)*�� 3����"� �"�? 
� �'� #a ��> $� �
 ���% $C	L KL �  '")*> �)1# :	! KL ��
�� �# $��>�� �� <���

���)*�� �� yK! 
� :	! w�D� +
�[ 
� <�p .��� 6�;)��  �# 
�. <�1> .'�
�� 
�D '�'� :	! KL 
� q�� ��>

) :9� 
�8 (���)*�� /=!� �'� �S�� � <�
�'!�? � t
� ��>�"�? 
  R� %� ���% $C	L KL �'"� �H�H% KL 
�D

�)�� .'��  
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HD 7 �.�K �#�K 5���G	� �	,� :5.��.& ���F H�C�]F �� ��6%".� �0<��'�
��� :N�"� 1398  

 

  
HD 8 �.�K �#�K 5���G	� �	,� :2 .��.& ���F �+I+&�]F �� ��6%".� �0 :N�"� <��'�
���1398 
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���%� 5��O 

 %� ���b)!� �� e�4 Y	;2� 
�10  � :	! KL $��!�"� ��� 
�	I�14 �� > /�H�H% KL $��!�"� ��� 
�	I�

�"�? �.�S� �"�? %� :[�4 $���� x��)� Y�. � '� �'"�  (# $C	L KL ~-# 
� $>��)*�� �	> :	! KL �'"�

 =	ID�� � $H�. %� ��� /�)��� 
�D203/621 
� �)� J�KL %� )�  /(# KL ~-#5  � ���)*�� ��6013/768  )�

(> .=!� �)�� 
�D ���% $C	L KL ~-# 
� �)� J�KL %� �"�? 
� 3	"p  �H�H% �'"�2  
� ���)*�� ��2454/91 

 /(# $C	L KL ~-# 
� �)� J�KL %� �)�2  � ���)*�� ��722/898  
�D ���% $C	L KL �)� 
� J�KL %� )�

 .=!� �)��<-# �)� �9�� �9"�� �� ���� �� =!� #a :��D =L�!�% %� ���� ��  /�� 3�� (�� � $!�!� ��>

 =	I1� ����1/5 �"��> 3	"p (> � ���� 6�1� (�� :*� �� ���� �� �
�� 1> /b� <�	C	�  ����! (	R, ��>

���)*�� 6�;)�� � $��� ���� /�)� �r�? 
� �'� �
�P� �"�? 
� ��> "�$� R� �� �
�e ���% $C	L KL �� �'  .'!


$� Y	;2� 3�� $��L �� ���� �� 3	"A1>  �%�� g�
 �# =�� � 	)� <���AHP  
� ����% $������ � =	C��D

��;� =	Ie� $!
� ���)*�� � ���� �� �)� 	*� �'� $4�. � $�Q�� %� /�
�� <E ��> )g�
 ��>AHP 
�# �� (

D �	� Y	;2� 
� �)�
 =!� 3�� Y	;2� x��)� %� :[�4 ���� :��D �)9� .=!� 
��# ��>�� ��! �� <E (	1I� =	C��

 '��
 	L� �>� �! 
� ��! ��}� '�'� B�S�� ���� �C*� '��
 �	� =�� � $!�"� 3	�% � 
�)L�! =	Ie� �#

B	!E <��� ��P? $1� <��� $�!�"� =I	e� 
� �
 �)� ��UL �� $��	4 ��> .'>�  

  

G�M#� 

) .= 4 $�� /6��, 
aE1381.w�1)�� �� /<��� /�%�� =��'� (C, .( 

$)��� )3*4 /�'14� �$C, /�;�-! � +���! /�	� �	� ���I*� /��
1388 <�"	1.� 
�)#�� g��H 3	�% �'"� �"�? $��
�# $!
� /(

��-# (CI� �	S�E �%�4 :��
�f� �fIH�K�. :U� � /t�� 6�! /$I	�. ��	���� �����
�15�[ /28-19. 
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Abstract  
The public transport system, such as Metro, has been created for the rapid and easy movement of passengers due 
to population growth in recent decades. Tabriz is one of Iran's cities with a subway system as well. The existence 
of Tabriz's fault in the north of Tabriz as the biggest threat fault in northwestern Iran and as a result of severe 
flooding in many of the country's cities this year, it seems necessary to assess the risks on the subway routes and 
stations in Tabriz. Combined flood and earthquake risk maps were prepared using FUZZY-AHP to have a 
comprehensive overview of the status of hazards. The purpose of this study was to identify flood and earthquake 
risk using 10 flood risk criteria and 14 earthquake risk criteria in the study area metro lines and stations. 
According to the final results of the flood risk zoning, there is no station in the very low-risk class, but there are 
203,621 meters of low-risk subway lines, 5 stations, and 6013,768 meters of high-risk subway lines. It also has 2 
stations and 2454,91 meters of low-risk subway lines and 2 stations and 722,898 meters of high-risk subway 
lines, which make it necessary to identify and link stations with a potential risk of occurrence.  
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