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��� �� ����� ���� �! "� 
���"�	 !�#�$ !%"�&�'�()�$ *+ ,�$-� 
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 .�/ �%��� " ����0��1 ���� ���	 
23�4�$	
 $5�$ !6 �7��8 ��9$5 �:�;</�	 ��� =�$->	 � ��2 �6$�6 ����� �? @�7A$ B�C0��� D��$ �6 .��� 

$ �� 4��1 �6: !E-� �� ����� ����  
F-G25 0� !6�, $5�$8 </�A 3-(A H-��
� 6 �7��! $5�$8  *7�
� " ��A$"��
�� $5�$ 
5+�I) 9��� 8��+8 �J+$��	 !KL0$	 M) "��� +�(�� ���� �?���  ��)�1 " 4�$�

���>	 O�%?
1386TI��A ����  .(C� !6 !>-) 9"�6 ��� 9-�����	 ������ =��>	 " " V?��	 ��5#?  ���6
�W� @�W 
9:� ��* 0�C� "�IXO !6 �"�7) " !A�2�"��� 4�"� 1���  �KA �� 9"�6 9:��	 0� !6 !0�� ��Y �Z ��6�, 

��6 ���$	 E$�$? �����6 9$-�W �L) !+ �����	  =%�[� \�� " ���6 9�� �"�L� !6 " !���  �$�O ]�C) ��-�
���,$5�$ " ��$ 4�� �7�� ��8 </�A3-(A H-��� M) ;^���� -T0$	 Z#��? ^%�C? ��> " 4�� ��� ���6	 

� 9���
, T���  �:? �/�A " �6�C��$�	 ����� " �2��	 ���	 ��$ 4�� "��)	 
9$��#I� "1394�aI� .(�1 
 4�� 8+"� H-��9�I�2�� @�6 
���2 H-�� " ���9�6�+��/ " ���b�CA�� ��A�I� ��?  !6 9$��6 �: 3-(A �6$�6 ��
<M) " c�2 ,2$�! �:��	 ������?  ,IW4��+ � ;^� "? 8&6 !+ �-�6���Z	  �A��6 �$? ��A$"� !6��	 

L��? �^), �-� �Md$)	 
@�[�1384�$-A �� .(? ���	 � 8&6��	 �� �$�1 �-6�!X e �$-��� �-/ 3-(A ,6�O�4� 
" !+ 4�� V? $1 3-(A 8��+ �$-�</�	 #Z) "�, ��= L�� ��A$"�? $ fW�6 !+ ��$��7 ��,  �6 g�^)�$ 9"�6

�����	 ��6�? �?�6 !�^0$ .�-�� / !+ ��$� !>-)�a� �? L��h��	 ���	 � "� �2����	  !6 g-6��
Z#��?
 i�)�� ���	 #Z) �6�, L�� ��A$"�? ��$� )Chen et al,2009.( M)��B$� A��A$? $��7 -T0$ �� 4��	 

^%�C? ��*����	 Z#��? �$-A ��? ���	 ��� "�! Xd$ ,��W 
�����? � �"�6��� �: "�;��	  .��$ 4��$"
�:�; ��	 ���� j�)�IW ����� �� 0� !6�,  �$�O��	 2�6? 8&6 �$��	 �OI? ��� �� ������! !A�2�"�
�� M)��� 

-T0$	 Z#��? ^%�C? !E-�0� !6 ���, ��� ���� 	 �&) ";   8�-/���? ^% =6��� "�C? !E-� ����	 
��� �����6	 ��$ 
9�Z2�� " @�+)1391.(  

�� g�^)�$ $ '-E-� �61 [L)�
� 8�"V/ 9-�+�)��	 �6���	 Z&6 .��$ !���  @�7A$? $ �$1 8�"V/3 H�� !6 ��, 
�?k���6  

 - 5)-0 " ��A�A��1)2010 �$ 4��(��$ �6 
(GIS � "�*����	 IG)�*  ��	 C� ��Y�
4�� ��$ !66�? � ��2���  ��
�����	 �A$-6�6�  �� 9��-+-) 9���$ �� 9��-+-) "�-Z+ �A$o�:�1 !�2$��/� ��2 !Z[A .�A$��� ���	 � 9�ZA? 

O�� �-�> �I�O !+ ���? $�$� 
!C0��� ��-� ���	 6�)��1 �2� ��,2�5	 � �6�; 6 ��A�+ �->" " �d����	 
�>9���	 ���	  !��A�6 �6CE�p IC)�� !TA "�$�	 �?$ �� .���61 ��Y ![���1 $�$� !+ ��$� �->" !XL�	 

T���  �:��2? ��A? � '-O" �$�, �?.���6  

                                                      
1-Fernández & Lutz 
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 - )�b� 0�aA��?1)2012Z�"V/ �� 
(? ���6 !6? CE"�� ���� �) ����X ����#�$� !.$�$ "	 ����? ���$� ��	 
B���2 8��+��	 ��A? � '-O" �$�, / �-Y���Y .��$ !�2$��/�����Z	 $�6 !0�[�	 ���� � 9$�L6 =��>��� 

 ,���4 !2�Y !X���$	  ���:? � '-O" �$ ,^O�, ^O �$�, /�86��? ��,  ���: 
�$�Z� " ��2 @�W$ "?  �$ q/
� �"�"�
, r��/��	 �$��E$	 �-� "	 � '-O" �-% ���, ��A "j�� ��66�?
 ��)�* Z&^A$-) "? � '-O" �$ �C6�, 

�? .���6  

 - -�2 )9$��#I� "2014!0�[� �� 
($	  !6i�)�� ��-T0$	 �� �$ 4��(��$�1 -T0$ F�2 �-% !6 "	  ��+$�/? ���	  �6
$5�$8 ���� �> �%��� ��� ���	 Y �-Z+�1 !�2$��/ �6 .�A$��A D��$s [L)�
� "���# XL� �0"�?  !��A�6 !6

�5	 �> 8&6� ��6 ![��� B$��[� �KA �$	
 2�6 ���)? >!^���	 $�6 " !���  �KA �� $� !C�-)	 ���� !Y��t# 
��, ��+? A���.  

 - bA$-�3 )2014Z�"V/ �� 
(? ���6 !6? ���� ���� �$�% "? !#^���	 �� " 8#���,��	 ���	  ��� ��
I0$-+���$?4 $ ���0� $ �� 1�T��$"B�� ��: 4�L���# �$�% .��$ !�2$��/? ���� � =��>��� XL) �$ �C6�, 

!Z[A��	 ��)&?
 !Z[A��	 ![�����6	
 4�$���	 � ��2 !6 g-6���, 4�$� "��	 ��o-0"��#?  !XI> �$
/�������Z	 $1 [L)�� �?.���6  

 - �-��? + "�A�?)1394!0�[� �� 
($	 �6 4��6 ��� �$ 	�� AHP  �$5�$ @�A �$ 4��(��$ "GIS �</ u�� H-�� 

�/ !Xv�� �� �A"��A ���4� ��, #() $��u 4�-IA?� 9�ZA ��� ?>"�2 �$ ,d�� s��A .�A$ �C�" �$ !+ ���861 

�A"��A ��� 	���#�
 40,2  
*+ ����6 �) *+ u�� �6 ��CE" 	$�$� 4�"�L� �$ �d��31,5  �6 ��CE" 	$�$� �d��
 " h�-�� u��28,1 ��-� 4�"�L� �$ �d�� .��$� �$�O ��6 ����6 �) ��6 u�� �6 h$�� �� 5�A !C0���  

 - 7���	 "��	 )9$��#I� "1394!0�[� �� 
($	 !Z[A �$ 4��(��$ �6��	 �$� -/-)?
 $�4���	 XO$�I?
 �����"�� 
	
4�$���	 �6��+	 E$�$? 4��6 �6 " ��	 ��� ���� ��� �$	
 �$���� s�/ ![���	 $ ��e ��I� �� 9$��)1  !6 ���

0��, Z#�� " B�"�7�? !E-���	 
�$5��� -� $� 1+ " c��G��� ���6 " !C0���? 4�$� �$�O��A .�A$s  B�C0���
�:�;</�	 - �	 $1 +�) !+ ��$�^? ^% ,�$-W �$�C? 6� 9-aI� �����6? ��� !E-��W� @�W 
��� ��* 
���, ���	 ��+ 9$-) �-^A "? ���,��	 A-�+? $�� ��� ��
�� �Z) ;^�� �:�;</�	 $1 � �%���?.�-�  

 - )9$��#I� " 4�$� �I�$1394(
 Z�"V/ ��? ����� 1IE? !��/��	 0-)�� ��, 
-+�� ��� �� CE"�� �^0�+	 $1 
� '-O" �� 9: 8[A " ������ XL) ��-� $��, 4�$� �$�O��A .�A$s � 9�ZA?�$� -/-) !+ ���? 
1Z2  *+ ���&E

"� ,G(�� �d��W	 ��y " ���6 b���� Y�A�5 $�6 ��A:	  ��$��TA
�: �-^A   8�-/���? 
;���� �� !6 �"�7)* 
�����^) " ��, </�A �-(A H-�� !6 ��A:
� $��h $�6 $�	 � '-O"�����	 � *�$�� -+�� ��� �� ��&�?�IA�.  

                                                      
1- Tingsanchali 
2-Su 
3-Huang 
4- Snoqualmie 
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 - �6C? 9$��#I� " 4�$� )1394Z�"V/ �� 
(? C)��1 �6 ��C6$�!� Z#�� !#^�?  " !>-) ��-� $� 9� �  ��� ��
���6? 4�$� �$�O��A .�A$s  �$ ,d��7��$"? � 9�ZA ���?6� !+ ���? �> *7� " z"$9� ^��! ���	
  {�^�A$
6-2? ��[� �6� )$���Z�? .��$�  

 - -�-�	 9$��#I� " )1395Z�"V/ �� 
(? ��� ���� �$ 4��(��$ �6	 TOPSIS L� ���h GIS � ��2�,2�5	  ��
&6: !E-��5 ��$ ��-� $� uXIe�6 ���6�? !��/ "��6	 4�$� �$�O$ �� .�A$1 [L)�� $ �� �i-� ,�$-W��7 ����  ,���

� 
'�()�$ 
���6�
; � ��>�
;  " !�$�6: �$ !Xd�� 
�A����6��+	 E$�$? XL) ��-��, !���  �$�O��A .�A$s  9�ZA
�? ���  !+17/86 �6 ��2 �6 ![^% �� 4�"�L� �$ �d�����  " ��624/15 .��$� �$�O ��6 ��2 �6 !��/ �� �d��  

 �� =O$" D��� 9���$ �-�> �� ����� ���u [���XO$ !�I? @�   "uZ26 ��A�� !6 
���Z �����	 $9$� "� �6	 
!�#�$ !%"�&���	 �/�-#? �$-A B�-d !6 "	 6�e ��> ��? - O��?  ���� !��� CO-� �XW !6 .��$�� ^%�C? 

$1 �� 
����,��	 ��C��	 8&6 �$��	 6-�> ?�W�()�$ !6 �"�L�)B ���-+ !��� �� =O$"	 6-�>? 4�"�L� ��$" (
���	 �?��� �� .�A-���	 2$�� i�) �L)�� $5� ���4�� $5�$ �6 4$�I� !+ ���8 B�>�����	 ���"�- ���	  4�-6

��� �� 
��$�!	 $1 ���,����� " �2�� 
��	 �6���	 �� !6 !>-) 9"�6* M%�A�? 9:$ ����7  " 4���  ��
� ~$��$ ���?���6�aI� .�1 $ �-% ��1 ���i�) �L) ���� ^% ,�$-W�C ?���6)��	 ��� ��^ � "	A��A$ " ( ?

M))��� !#^� ����	 ^%�C? �� !6 �"�7) " ��� 8#��* ���,� '-O" 
(����� $ \�� ��1 $5�$ ���8 !��� 
$ �6 .��$1 ���$� �� " D��$	  -X> " ����� ��� �y�(���	 B���2 �$��	 ��$0�I? ��A? � '-O" �$�����	 

��
� �����? � '-O" �6 �i-� ,�$-W����� 
�� 4�-���	 �6:5 !d�W	 ���, ����+ ��> ���  9��+ @$�:
��
, �5 !��/��6	 !d�W��	 � '-O" !6 �C������ $ ��1  ��#6 " �����	 ��As 9�#� �� 9:6�? 9�#� "5 �? 

Ld�\ �6��+	��	 Xd$? � "�)�? )�"�E 
���? ���$? � �KA !6?.��� $1 ���$� �� 8�"V/	 I�$�� ���6?  "
� !C0��������	 ���	  9$-�W !6#? *�� �$�)1 L� B$�%�&���? �$< �i$ �6	 !d�W �6 ��6��	 ���	  !.$�$ "
����#�$�	 $ F-G2 �� ;����1I ���	  �� ����� ���!X6�[� � ��2 �6�
��  4�� @�7A$��$.  

  

���� �� /�� ���  
��+ !6 ��[L) �"� $ �� 4�� !��� 1 
8�"V/ d-)�(?- � 	$�6 .�-6 ��$-2 ?X�XL)5 !��/��6	  ��2 4�"��L�

����  ���� �$ ���� ��� ��AHP ���6 �$ !+1 �"�IG) �� ���* �	� C� ��Y�4�� A�#�?  4�� 4��(��$ ��$
$ .��$1 (X) �6 �����  B�A�#�$GIS 4�$� ")��O �$56$ 
pX�&� 	��	��I � ��5 !��/��6	 L� B$�%�&� 	��6��? 

� �-�L�?�A-� 
9$��#I� " 4�$��-IL�)1394$ �� .(1 $�6 8�"V/	 �5 !��/��6	 � ��2���  �$8 C���� 
i�)��$< � � ���,2�5	 X+ 4"�  "� �� ���� ���? C������	 ^%�C ?�� 
!�$�6: �$ !Xd��)�1 ����?� 
�; " (
C������	 A��A$ ?� !#^�)
�6�C ,/��	 ���	
 �6��+	��	 A-#��?�6��+ 
	��	 ��"�Z+	  - XT�>? " X6�O�� 

E$�$?.��$ 4�� 4��(��$ (  
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 A�#� "�IXO? �� 
8�"V/* ���	 +�) �6�� � ����� ��� 4�"�L� �6?���6  4��I� ,#�)1$ .(1  �-�> �� ���
CO-� �� " D��� 9���$�� �$�M>��? 27  " !>��19 O��![  "55 A�i�!  �)27  " !>��21 O��![  "4 A�i�!  ]�W

0�I�?  "53  " !>��7 O��![  "54 A�i�!  �)53  " !>��14 O��![  "3 A�i�! O�� �-%? �2 B�-d !6 "? �/ ��4-# 
6-�> 4-+ !���? ��$ 4�� =O$" ![���. �� ��� ���E $1 ����� ���?  �"�� ��27 +����-X =6�� �����)	 
�� 
4�� !�2���1��	 2���6 " 4�ZA !�� 6�1 �$-A? ��� B�L� "	� ,��� $� (?�aI� .�-��1 ����  �A"� �� 

	�^0�+ - ?#5�� �� 
����1��	 �/ ,d�� �� �� =O$"4-# 6-�>? �O B�L� "I ?CI> g�[A)��? #Z)�,  4����
> 1+��� �2�� !6 
(���� �����  F�G�2$!��� �> B�L� 9: ;O�C�� !+� ���	 T���� !XI> �$�
9�  
B�7�

$ 
���>
��J ���� " ���� )=I�7���	 A-#��? ��$ !���  ,#� (���� 1#��.  4��I� ,#�2 �6: !E-�5  �����6
��* !#^� �6 ��� ��	 Xd$? W�� "? �� 4�"�L� ��* ��� $� � 9�ZA? ���.  

  

  
 S9 1: �>=�( )��VW��*  
�&�F� ��=� �C                                          S9 2��Z�J �C  �*�b (;�J�� X*��U 
`=b :  

 

h�� � a*��L  
D��*��� ������I �;�A �* ��9���I ; �F[@? �C I  
�� $1 ��$ �-K�� !6 8�"V/6�? C������	 C)��1 :�� ��� �$ 
4���� XL)�, ^)$�� !X�X�?1 $ .��$ 4�� 4��(��$1 

�[� �6 ���!� >"�? 6�1 C������
 � D��$ �6�9$5 I�$�� i�) "�� $ �� ��A:��7 � ��2�
�� C������ �� 9�" $�? 
�?$�6 .��+	 $1 C� 
�-K�������	 C)��1 >"� B�-d !6 4��? ^)$�� !X�X� "? �) !���Z��/ ;0�O ���!  �$ " 4��

                                                      
1- Analytic Hierarchy Process(AHP) 
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30 � �6 h^)�� 9�[[L� " 9�������+ �$ �(A��� ���	 I#)�, ��A �� "� � !^��L� �$ q/�TA��1 !���Z��/ 
��
4�$� �$5�$ @�A ��$" ��"4V  ���AHP  �$5�$ @�A)Expert choice��A 9�" " 4�� (? C������ C)��1 ��$ 4��  �"�>)

 4��I�1(.  

 O�8W1: � �L��L� I������ ��� �D� I�C  ?@; �F[ ���L�9� �� ��0G�H� ����    

 I�������L��L�  �D�  ���� I������  �D� 

�� S1 D� 
�5�)I �C I 0,587 ��5� 
����U D� 
�5�) 0,754 

����KI ��I L=9��� 0,151 ]  ��X� 0,181 


9�  ����� 0,133 �;�A  E�D 0,065 

����KI ��I D����KI �_AW �� 0,074 I��GD�;�L i�L  0,065  

���>( `���� 0,055 -  -  

I��GD�;�L i�L  0,07 -  -  

 4��I� �"�>29�#� ?����� �� �$< ��i�) 	�����C� ?��A 9�" 
 �6 .��$ 4�$� 9�ZA $� ,�� ��2 �C��� 	��
,/ �$ !Xd�� " ?Xd$ !�$�6: �$ !Xd�� 
s��A 1$ D��$��Z�6 	$�$� 	��� 	��1 ?� 	�$< ��i�) " ��I�$ �� .����6

 ,��� ?C�^% 	�����C� 
4�� ?6���$ s��A �$��-2�6 	��I+ ��I�$ " ���$ �$ 
?E$�$ ��X6�O " ?���� 1���
.�����  

O�8W2I�C  ?@; �F[ ���* ��9� �� ��0G�H� I������ ��� �D� :  

������  �D�    

��5� 
����U D� 
�5�)    0,33 

I�C  I�� S1 D� 
�5�)    0,33 

�L=9�� I�� I����K  0,085 

]  ��X�    0,079 

����� 
9�   0,075  

��_AW � ID����K I�� I����K  0,042 

�`��� (���>    0,031 

�;�A  E�D    0,029 

I��GD�;�L i�L  0,081  

  


*J 
C���9� I��� ���B@�� I��I�C  ?@; �F[ ���*  

9�#� 	�����C� ?6���$ " 1��C) �$ q/!� @"� !X��� �� 
���� ��2 ?6� 	�����C� �$ u �� 	$�6 ?)�W�%$ 	��
��2 !��) ,��� 8&6 1$ .��$ 4�� !��) ��� 1$ h$�� !6 !>-) �6 " ���� ��� �� ���� !Z[A�� " !�	�� 
!�0"$ ��� ���� !6 	$�$ �� u �$ �����C� ![^% "	��6 !�	�� ?)�W�%$ !�0"$ �6 	��^� 9$5�� ��2 ,��	5�2 
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	��� ���� �6 4��(��$  �$�"� ���� 	��� �� @�A �$5�$ ARCGIS !6 �-K�� ![^%	��6 " ?6���$ !��� �$ ��% 
���� ?� 	���.���6  

  

��5� 
����U D� 
�5�) 
*J  

?� H��� ,�� ��7$ " �: =I7) 	$�6 ?XL� 9$-�W !6 j��C�^% " ��$ ,��� " !A�2�"� �: �-^W ,L� !�$�6: .�-�
 �$�O �� !�$�6: 1$ B�"�7� �� !+ !�-� � ��� �$ ?�$-A �6 .�A�$� 	��� ���� ��2 	$�6 	��Z�6 ����y 
�A�$�

 ?6�e ��I� �$���$ �� B�W�()�$ 4�IW 1���  �$�O " ���� ��� ?�$� -/-) ��CE" !6 !>-)-  !�$�6: 
?O�� �-�>
4��+ $��/ ����  	��� �%��� �$���$ �� " !��$� �$�O B�W�()�$ �$ �$���$ 1�I� �� 5�A ��� ?Xd$ 	���A$ �6 .

�$ 4��I� ,#� D�3B�"�7� �� !+ 4�"�L� �$ ?�$-A !+ ��$ 4�� �&Z� 
 !�$�6: 
�A�$� �$�O ��� ?Xd$ 	��
?� F�G�2$ �-2 !6 	�)��6 	��� �-�W !>�� " 4�-6 	��Z�6 ���� ��2 	$�$� 
!Xd�� 9$5�� 8$5�$ �6 " ����

.��$ !��� 8��+ ?�$-A �-�W !>��  

  

]  ��X� 
*J  

�I+ ;�� 9$5�� 8��+ ,�0� !6 
��W�� !E-� �� $� 	��Z�6 �: ? ���+ =I> B��O 
�: .��$� 	��� ?�$-A " ��
 " ���6 b�� !aA��Y 4V" !6 .��$� 	��Z�6 �-IA 
����� 	��I+ ;�� 	$�$� !+ 	��� ?�$-A �� 4V" !6 ��-� 1$

3-(A 
c�2 q�>?� 8$5�$ 5�A $� ���� ��2 
���6 !��$� 	��I+ 	�</6 .��� " B��O ��I+ ;�� 
��� 1$ �
?� 8��+ $� �: �W��.���  �$ ��I+ ?^�� 	$�$� !C0��� ��-� 4�"�L� �$ 	��� 8&6 !#�$ !6 !>-) �610  �d��

?�  4��I� ,#�) ���64( "  9$5�� 
�-K�� 1$ 	$�6 
���� ��2 �� ;�� 9$5�� B$��i�) " h$�� 1���  �KA �� �6
 �$ ��I+ ;��10 -�W !6 
�d�� �$ ��I+ ;�� 	$�$� !+ ?�$-A =O$" �� .��$ 4�� !���  �KA �� ��^� 9$10  �d��

?�  	��� �-�W !>�� " !��$� $� ���� ��2 1��Z�6 
����61 �?  ;�� 9$5�� �$ !+ ?�$-A s��) !6 .�A�� 10 
,�� ��2 
����� ��Z�6 �d��$ �-2 !6 �(d !6 u�5A 	��� �-�W !>�� " !��$� 	��I+ 	5�24�$� F�G�2 .�A$ 

  
S9 3: 
�'L 
����U I�� 
�&�F� ��=� ���8��                                          S9  4: 
*J ��'�� ��X� ]  �C  ���J  
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�;�A  E�D 
*J  

 4��I� ,#� D��$ �651��� ?X+ 4�"�L� !� 	$�$� 
9: !�-� " ���� ��� 
��$ ?���� 4�"�L� !#�$ !6 !>-) �6 .
 *�� !C0��� ��-���� ?� ��$" 9: �$ ?C��" 8&6 !+ ��� *�� ? ����  �XW !6 " ���6  " ��� ?E$�$ 	��

?� ,�#Z) $� ?A����-+ ,�� �� �i-� ,��W u 9$-�W !6 5�A ?���� b�� ��M�� �$ 
��� 4��(��$ ��� *�� 	5�2
 .��$ 4�� " b�� !��� !+ ?�7A: �$ �-2 �� $� 	��I+ �: " 4�-6 �&� q�> 	$�$� 	����&6 �A��� 	$��-XT�+

?� �<> 5�A ��2 1$ 9$5�� 
��$� �$�O ���� =()�� �%��� �� ���A��� 1$ 9-Y " �A�$� 	��Z�6 ���� ��2 
���+
?� 8$5�$1��� 	��� !� !��) �-K�� !6 .�6���2 	��^� �6 $��6$ 
���� ��2 D��$ �6 ?���� �$ u �� 	�</

�� 4�$� F�G�2$ �A��� �� !6 �+ u ���A���  " 	��>�O: �A��� b�� !��� ?^�+�) 	���A��� D��$ 1$ �6 !+
.�� ��&�A$ 
�A��� 1�)�</��2 9$-�W !6 	����&6 �A��� 	$��-XT�+  !� u !6 ,�^) $��6$ !� 1$ qt�

�� ?�2 	��� =6�) ��% �$ ���A �� " 4�� 	����  �$5�$ @�AARCGIS .�� ,�^) 	��� !� u !6 

  

I����K D� 
�5�) 
*J�L=9�� I��  

	�6��+8&6 " 5+�� �� 
��� 1$ �$���$ �� ���� ��� ?A-#�� 	�� �A�$� �$�O {�� �-�> " ��e ��I� �$ ?��
 4��I� ,#�)6	�6��+ !6 !+ ��� �$ ?����� .(�6 ���� ��2 
����� u�5A ?A-#�� 	�� !��) 	$�6 .�A�$� 	��Z

 �$ !Xd�� !� $��6$ 
!Z[A 1$ 	��� !�	�6��+	��  	��� �-�W =6�) �$ 4��(��$ �6 qt� " 4�� !��) 
?A-#��
	�6��+ 	��� !� 
?�2	�6��+ �"�7� ?�$-A 
D��$ 1$ �6 !+ �� !�2�� ?A-#�� 	�� !>�� 
?A-#�� 	��

.�A�$� F�G�2$ �-2 !6 	�)��6 �-�W  

  

  
S9  5: 
*J E�D �;�A  �C  ���J                                                 S9 6���J �C  �L=9�� I�� I����K 
*J :    
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I����K D� 
�5�) 
*J��_AW � ID����K I��  

8�-/ 1��� ,��� !C0��� ��-� 4�"�L� �� ?��� ��6 " 	��"�Z+ 	��?� ��1��� .���6 ��� 	��"�Z+ 	�� 
����
 �$-X6 �"�7� 
���� 4� �"�� �"�7� 1��aI� " ��� ?0�I� 8&6 �� " ?6�e ��I� 
��I� 
?O�� ��I� �$���$ ��

��6 .��$� �$�O ?���6: 	���A��� 	"� �6 " 	�-�I> " {�� �-�> 
{�� 8&6 �� �"�L� B�-d !6 5�A 9��2�� " ��
 4��I� ,#�) �A�$� �$�O 	�-�I> �$-X6 �$���$ ��7�� .( ���A q/ �$ !��) !� 	��� 1���	�� ?W$�� " ��6
�� 1$ 

"� !� �$ ��% �$56$ overlay ;�+�) 4�� " !� ?��A 	��� 1���	�� ?W$�� " ��6�� !��) .��  

  

I�C  ����� 
9�  
*J  

?� ��A: *+$�) " ��(�+ 
�^C� '-A �K���$ 	��� �6�C� !#^�,�� �� �A$-) .���6 �i-� 	5�2 
���� ��� �6�C� !#^�
 ,#�) ��$ ?+�2 " �0�(�: �6�C� !#^� ,���8 !� "� �� 	��� !� 
�6�C� !#^� �$ !Xd�� !Z[A !��) �$ q/ .(

?� ��7$ $� ���� ��� �6�C� !#^� 	��� ?��A !� " @�e�$ �T�# �6 !� "� 1$ qt� " 4�� !��).���IA 

  

  
S9 7I�� E�D � �� k�� 
*J : ���J �C  �B��D                                       S9 8���J �C  ����� 
9�  
*J :  

  

S1 
*JI�C  I��  

,/ ?X+ B�-d !6 .����� 1��: 8[A ����� �� ���� ��Z) � 8$5�$ � ���� ����+ ��> �$ 	��� 	��
,/ !6 ?#�5A?� 8$5�$ j��^�A $� ���� ��2 
�� �6 .���,/ �J+$ !#�$ !6 !>-)  !C0��� ��-� 4�"�L� �� =O$" 	��

,/ �IW " ]�W 
h�L� B$���M) " ��� ����  �6 " 4�-6 ?I�O  ?% 4�� ;>-� ��$ 1$ " !����A 8$5�$ ��
? �A��6 ��� 	�� ���6 �$ 4�� ��7$ ��A$"� 	-T&��/ ��2$ 	��  �6 =O$" �� .���6 !��$�A $� ![��� 	��^ � 	��

� 5���,/ �$ ��A$"� 9� 1��� 
��?� �$�O ���� ��i�) �L) �"�7� 	�� .�A��   4��I� ,#� �^% �69 ,/ 4�IW 
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 ?6�e ��I� B�-d !6 " ��� 5+�� �$���$ �� ���� 	��� 	��– 9�6��2 �$���$ �� " ?O�� �-�> 
	�-�I> 	��
��� 4$� �56 
	����- ?$��A " ��6:�I�$ 
!�TA� ��A�� ?[%��� " ���� !���  �$�O.�A$ 

  

�`��� (���> 
*J  

 ?���6 ��-� c�2 " ?�$� �"��� 
?�$� -/-) 
?���� b�� �K�� �$ $� ?E$�$ 9$-) " ��) 
��X6�O 
?E$�$ ��X6�O !�
,�� �K�� �$ �7�$ �� " 4�$� �$�O?� �$�O ?���6 ��-� 	5�2 ��� 1$ 
���� ��� ?E$�$ ��X6�O !Z[A �^% �6 .��� 

 ���Y ��*��[) ?E$�$ ��$" �$ '-A��� 
9����-+ ,��� !+ ��$ 4�� 	��6!��$� 	��45�$" 
	$ ,#� ?A56��6 	��
45� b�� "?� �$�,#�) ���610.(  

  

  
 S9 9S1 
*J :���J I�C  I��                                                  S9  10: 
*J (���> �`��� �C  ���J  

  

 E�����J �� I�C  ?@; �F[ 8���� I�CL�9�  

!� !��) �$ q/���$ " !�0"$ 	��!� " �����C� ;�+�) �$ !X��� 1$ �� 
	��� ���� ��% �$ ��A: 	�$<  	��� 	��
��:�� ?% " 9��":��  k	��!�X+ !�,�� ��2 �6 �$< ��i�) 	��� 	�� �$5�$ @�A �� 	5�2ARCGIS *� 	"� 	�$< 

 !�X+!� ��% �$ 	��� 	��RASTER CALCULATOR  �$5�$ @�A ��ARCGIS !� ;�E 1��C) / 	��� 	��
 ��� ��% �$ �����C� �$ u �� 9�" 9$5�� �6 4��AHP 
!� ;�+�)9�" �6 ��8&6 �� 9�Z��RASTER 

CALCULATOR  "9�#� !Z[A !��),�� �C��� 	��9�#� 
���� ��� �� 	5�2 �C��� 	��,�� ��2 �� 	5�2
.��$ 4�� 1��C) ���� ���  

 �6!>-) 9�#� ?��A !Z[A 
��:�� 1$ !6,�� �C��� 	�� 4��I� ,#� �� ���� ��� �� 	5�211  !� "� !��/�, 
2�5	  �� 1$ ��� 4��I� ,#� ��12 �����4�$� 9�ZA " ? :��$ 4�� 
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 S9 11: ��9�J �C  �� ?@; ���*� 8���� I�����                            S9 12: ���J �C  �� S; ���*� ��'��  

  

 
AC18���� S; �F[  

 ?6�e ��I� �$���$ �� =��" 	�$-A B�-d !6 !��/ 1$ - 4�IW 8&6 " 4�� 4��Z+ ?O�� �-�> 4�"�L� �$ 	$
?� �6 �� $� ���� 	��� !�-� ��e ��I� �� ?$��A " !�TA� ![��� �$ !��/ 1$ .���  " 4�� ��e: ���� *�� "

��� 4$� �56- ?� ,��� $� B��� " ��6:�I�$ �%��� 
���� 
	���� 9�6��2 �$���$ �� ,�� ��2 !��/ 1$ .�-�
 !� �$ 5��: 4�%�&� !��/ 1$ .��$ 4�� 4��Z+ ���� ��� ?O�� �-�> 	���A$ �) *XC� �$-X6 " 	�-�I> 9�6��2

�� " 4��+ =�O $� 	��� 4�"�L� ��%? V" 	$�$� " !��� �6 �� 5�A $� *:��$ �� H�� !6 ?��  

 -  �� !��/ 1$4�"�L� 	�6��+.��$ 4�� =O$" ?A-#�� 	�� 

 -  �$ ��I+ j�)�IW " *+ 
!��/ 1$ ;�� 9$5��10 ;�� ��$ 
��$ �d�� 	��6 	��20  �"�L� B�-d !6 5�A �d��
.��$� �->" 

 - !�$�6: ���� �� !��/ 1$ 	��?Xd$ ?� B�ZA ?6-�> =()�� 8&6 �$ !+ ��$� �$�O ���� ���.���  

 - 1��� 4�"�L� �$ �C��� !��/.��$� !Xd�� 	��"�Z+ 	�� 

 - !W-I7�4$� " !�0�(�: �6�C� �$ 	$ 	��?%�^)�$ ,/ 1��aI� " *�� ,�� ��2 !+ ��$� �$�O !��/ 1$ �� 	��� 	��
?� 8$5�$ $�.��� 

 - $ 
?E$�$ ��X6�O �KA �$.��$ h�-�� c�2 ���6 " *+ 	��X6 " ?��/ 	$�$� 4�"�L� 1 

 -  4�"�L� �$ ?I�� 8&6 '-I7� ��	��� .��$� �$�O !��/ 1$ ��  
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S; �F[ 8���� 
�L 
AC1  

8&6 
�C��� !��/ �$���$ �� !��/ 1$?� ,��� $� 4�"�L� ?O�� " ?6�e ��I� 
?0�I� 	�� =O$" �� !��/ 1$ .�-�
�� !��/ ��I� ��9�6��2 ?0�I� 8&6 
���� 4� �"�� B�"�7� �� " !��$� �$�O ,�� �C� 	���� " 	�-�I> 	��

1��� 4�"�L� �� j�)�IW " 4�-6.��$� �$�O 	��"�Z+ 	�� 

S; �F[ ��8� 
AC1  

.��$� �$�O �7A: �� ���� 4� �"�� !+ ��$ 4�� =O$" ?Z&6 �� " 4�-6 �"�L� 
!��/ 1$  

  

I�G 
��L  

��A D��$ �6s 
8�"V/ �$ ,d�� I�� 8&6? �"�L� �$4 ���	 �6��+ !+	��	 A-#��?
 �$�$	
 �����	  5^�
���	 � "���1  ,/ "��	 ���	 �� $� �6 �? �
�� CE" ���� �6�� ��2 �C��� ���,  �$�O!��$� � ��2 "��� 

6�8 !�[A �� �$$
	 �$-A? ��� 9��+�� " ���� ��) $�� �?.��+ 6���Z � B$��2�, 6-�> 8&6 �$? � ���? ���6
!�$�6: 4�"�L� �� !+ �$�O ��!��$� A ��� "�5 $ ��1 ^�A �-% !6 4�"�L�? ����  !���  �6 ��$� B�"�E !+ ��$

� ��> .�-� !X6�[� 9:�
; ��9$5 ��; 
����  !�$�6:" TI� ���6 b�� '-A? �� 6-�> 8&6
��� ? � �C����, 
2�5	 ��� " ��$�  !�[A ���� 	�^0�+ ��� 5�A I� ���1 ���� $ !+ ��$� �$�O1  B$��2 !Xv��;��: " 	��

���� '-O" �$ ?��A $5�$ $�8 �?.��� � '-O" ��2 '-I7� �����  ��$� B�"�E " 4�-6 !>-) ,6�O ���� ��� ��
� !��A�6 �)5	��	 O��� $ ��1 ���!�   B�-d���$ *�� !�#A .!#� $�� 87�� ��h ��,2�5	
 �6�  ,�$-W !I�
���-�+�� "	 ���	 ���6 ��-� $�? CE" !6 ��d !>-) " �$� �$�O�� ��,2�5	 �� !6 !>-) 9"�6� �$-W,  "

�����$��/	 ���	
 .�-6 ��$-&A �Z ��+  

  

c��A� 

)!�0$ 
	�-A k���� 
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Abstract  
The occurrence of the flood is considered as one of the most important environmental hazards with high impact 
in urban areas that threatens the environment, human beings, and human assets permanently. In this research, 
using AHP model, fuzzy logic and its integration with GIS, the flood phenomenon in Lamerd city in the south of 
Fars province has been analyzed. For micro-zoning flood hazard, eight important criteria such as natural criteria 
(distance from the waterways, geology, and slope) and human criteria (road network, urban bridges, residential, 
agricultural and forest uses, land suitability) have been used. The results show that the flood-hazard area 
stretches in a broad strip along the northwest-southeast and covers most of Lamerd's urban area. This zone starts 
from the Zanganeh and Niraiee areas in the northwest of the Lamerd suburbs and includes Mohr -Lamerd 
highways, Ahmedabad and Ziarat areas. This area stretches along Motahari Street, Jomhuori Street and Moallem 
boulevard to the south end of the city of Lamerd. Therefore, an important part of Lamerd city and its suburbs are 
prone to flood hazard and at least half of the city is in a warning condition and the conditions of flooding is very 
possible.  
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