
��������	 ���� 
�� �
������ ����� ����10����� � 20 ��� �	 � !���" �1395    

 

 

  

��&"
'�� �() ���	*!+,  �� *�� -�./0 �. .� �102�� � 3(�� ��,�� �� ���  �2�4��  

)6��7 '�7���(  

  


��9�� :���*1� 
�'��2 �.��� ��<��2  �=�() 
'&� '�/�3  
  

1 �2  �3 - �	
� ��
� ������� ���������
	� ����
	�   
  

*mahmoodmansouri1@yahoo.com    ����
 ���� ��:  
  

>�����: 3/3/94          *��B" :11/12/94  

�'�CD  

�	
�"#$% �&  �� �� �'(�) �	
������ *�� +, 
) +%�� -.�� ��/ � 01��2(�) ���� � �%�
 �����
3 1� 45� 1��, ��� *�� .1� 

� � 7	89: ��;�� +� +<	�� =&.(�) �� ��) +�8�(�) �	
������ ����
 � ��1
�(�) �����	
 +�8� >�,�
' �	
�"#$%�) 1� ��, 

 ?�
@��)B��� ���
	� (+� *D��
 ���D1100 
;
�<	, F�

 +	G: � �
� .1� � � +�	
� (�)
;
�1�' * �%�� �
H�
(��� ��. 1� +<D

 

(�I� �� ���J;�� �� �� �
3 K	<9: +<�<� �L:�

 � 75�
 ?�� ��	%�� �)
;
�1�' MN�
 � �
� � 1� ?� �' �� ���J;��  ��ARC GIS 

�� �)
;
�1�' O) 7	J<: ���� 0�I%�5
 +�G'(��� �,�D �� ?P *�� +, (�)1�;,�3 �> ��
3 +<Q�3 �� K�� � B�;� OG
� 
: >8� �1 1� 

R�@� �	
�"#$%�) 1� +85�
 �J � �
���, .
� � � S��� �)��� � �
9Q �,�D �� ���P  +,��T. �	
�"#$%�) �� R�� ��# 1 ���� � >	� 

�� 85 �Q1� 1� +<Q�3 700-0 (
;
 �� K�� �) ���� X1+,��� ��� 
� Y�L:1� O	8;�
 �� �	
�*2�� +85�
 �1�� .��1
� �Q1� Z	� ?��� 

�
�)� +, >	�
: �	
�"#$%�) 1� Z	� 15�:40 +�1� )Z	� 
H�
 (�
 R�@� +�����	' .O)�	�\ >	�  ��95 �Q1� �	
�"#$%�) 1� 

��1 ^��(�) �� *
��8
 _	I` � �<	2 _	I` 1� 
��
� > ��
3 �
 a�J:��;3� .
� S��� b �;� +�G'(��� 
52 �	
�"#$% +� "�1 

K	<9: +<�<� �L:�

 +� Z	:
: 15 �12� 25� 29 � 19 �Q1� �� *D��
 +85�
 1� Sc,(�) 
52 �<	2 �� � �d��;
 �O,�O, � �<	2 

�� � 1�
@ *3
�.  
                                                                                               

�E2�
'�.� 
��: +�G' (��� 
52 �	
� �"#$% K	<9: +<�<� ��L:�

 75�
 O,�
: ��	%�� �45� ��, ?�
@��  

1- ��'G�  

K	���;' "#$% �	
� *9: ?���. ���I;�� �	
� *G� 

R�@� "#$% _ 
I: �
��� +, �
�T. �� ���J;e�� �� 

"�1(�) �3�
��:1�, ?�	� �
��
�. +�8� +�G'(��� 


52 �	
�"#$% ��T;D� R�@� "#$% 1� 7f��
 _<;N
 

1� ��� P �1 �� 7 
f ��1
� Y�L:1� �	� K
��. 
H�
 
� 

R�@� "#$% � ����,�
' ���&
 "#$%(�) X1 ���� ?�	� 

�
��, ]21[ .� � +�8� g  1�#�� + �' *G� +
��
�(# 1 

1� 

� (
�1�, �`�1� +� �h � 1� 7f��
 ���;�)�, 

B��9
 �
���. *	<��@ ��T;.� � � +�8� �: �D (�� � 

+� *	J	, ����(�) 1� �S
;�� S�	8
 �+I%�5
 B�N;�� 

g  "�1 � ��
(��� Z���
 ��;�� �1��. � � +�8� 

�&T
 *�� +� "�1(�) �T, �  �J	, +	eG: ��� .

"�1(�) �J	, �
�T. �;L
 
� +�
/: �����1�, ��;�) 

�  +� ?�	� ����
: 1� "�1(�) �J	, ��TI
 �� ��� �1� 

"#$%(�) X1 ���� 1� +85�
 *G� � ����� 7f��
 �� 

0�	Q�i2 �& j�%�31�
�kj � �	
������ +���
 +, 

�:�T. ���I;�� R�@�  "#$% ��1�� ���J;�� �
��� .�
� 1� 

�2
� �� "�1(�) �J	, �� ��Q� +L:1�)� � ?���)� +� 

�)
;
�1�' �
G� +;3
� ��� *�� � � "�1(�) �I	Lf 

+L� �T, ��1��. +��T�� �) �� � � "�1�) ���J;�� �� 

"�1 AHP � �  75�
 �	%�� �
����. 1� � � �7	89: 

0l��� 
 � ��L�� �
���:  

1. K
��. 
H�
 
� �	
�"#$%(�) +85�
 m��, *�� � 

m��, K
��. 1� * �%�� 1�
@ n��1�� 

2. +\ +5��1(� �	� +<Q�3 �� K�� � 0�� ��;�&� �� 

+�8� >�,�
' �	
�"#$% +���\ n*�� 

3. �	
�"#$%(�) +85�
 >	�
: �� m��, R�� n*�� 

4. m��, g  �� +�8�(�) ���
2 K	<9: +<�<� �L:�

 � 

75�
 ��	%�� >	�� 
: 7��5: �1 �� +�8� +�G'(��� 

�I@�� )"�1� �:�I%�5
 (n�1�� 

49  



��������	 ���� 
�� �
������ ����� ����10����� � 20 ��� �	 � !���" �1395    

 

 

5. 
� + �' +�8�(�) ����
2 ��\ �Q1� +85�
 1� 

o
I
 
52 (l�� "#$% 1�
@ n�1�� 
 

�.14 H�I,�(� 	2 �)��  

+�8� 
52 �	
�"#$% +	,
: �� �
G�(
	� �� "�1 (1�
P 

� K	<9: +<�<� ��L:�

 �� ���J;�� �� �	
������� �Z	� 

>��' �)�	�� +<Q�3 �� +)�
�P � +<Q�3 �� ���� +� ?���. 

K
�.(�) �<Q� 
H�
 1� "#$% �3
I
 �
��, ]30[.  

1� ��N� �� 7f��
 �%�
�\ F@�� 1� ?�;����) �� *J) 

1�;,�3 �Z	� *G� �Z	� (
�1�, ��`�1� +<Q�3 �� �K�� 

pc;2� �R�J:1� (j�%�;	% � +�8� O;�	� +)�
�P �) ���J;�� 

���
, � 1� * �G� +�G' (��� ��#$% *��� ��
P *8��5
 

���2 �� 7f��
 ��#$% �I@�� ��;��� ]23[.  

OG
� 
: K
��. 
H�
 1� R�@� �	
�"#$% (�) +`�D 

(1��, +� Z	:
: * �%�� +� Z	:
: * �%�� �Z	� 

�(j�%�;	% �K�� �+)�
�P *G� �Z	� (
�1�, ��`�1� 

�R�J:1� �"1�� �	
����
% ���� 1�
@ ��� � ��)��
 ��T� +, 

+<Q�3 �� ���� 
	H�: (�� � (�1 �	
�"#$% �1��� ]13[. 

7	L5: 7f��
 +%#%� #	2 
� 7f��
 R�@� �	
�"#$% �) 

?�������)� +;�1 ��,(�) ��I3 �&	��;&: ?��� � 1� 

��f K�� (�) ��I3 � 1�5� ��T. 1� ��f +�G' (�) 

��De+	 (� I3e�� q�<� (�) @e�1� (� a�J:� 
e��;3� .� 

O)�	�\ ��h � Z%�� �	
�"#$% r�1 *D��
 45� 

"#$% ���9
 +� ?�T) +85�
 � O)�	�\ +I��: *,
D 

1� 
	�
 *,
D � ���9� �� O) ���	��' ���: +� K&� 

s�2 �
���� ]11[.  

�	
�"#$% ?�����) +� 01�Q "#$% ��1��� � �I`�
 

*�� +, ���: (�) *�� � FT/: ?P�) 1� �D��� �	 �' 

*�� 1�
@ �1�� ]16[.  

��1
� ><�� ��I3 1� ���
	� ��T� a
� �?�
 � K�� 

����9
( � �<� ��, ?�
@�� 1� 
2��� (
�
:��, ��I3 

�
�����  ]29[. 

(1�N3 � Z	52 �� ��1
� 0�
		$: X
� ��;��2
� 1� 

*	%�	3� (�)h�c
 B��� ���
	� +� gT, K	<9: 

�%�;,
3 +)�
�P +� >	�
: ?��� X
� ��;��2
� +�
�� 

����� *L�� +� �%�T� �' ���
� ]12[.  
  

2- ���	�I,�(� ���� �G(�� ����� 

+85�
 �1�
 
u� +� *I�� ���D 1100 
;
�<	, F�

 1� 

B��� ���
	� F@�� *�� )K&�1.( ��, ?�
@�� �&  �� 

+2��(�) K �T: +;3�  �� +�G' ?�;�	� +� K2�� +�G' 

0�% �
���� .*%� � (1�;2�� ?�;�	� 1� a
� ?�
 � �� 

���1 �<, �%�T� ����� ?������)�( �	
��1� 

(�1�2
� +I5@( 0�% � ?�$3� *�� ]27[ .���� O;�	� 

�<�� ?���LG� 1� �

 �	� � � *%� � (1�;2�� � +�G'( 

0�% Z��
 �<&�
�� (�)�D�� ���� 1� +	��D  �

?�1� *%� � (1�;2�� ?�;�	� ��� *��]4[ .O;�	� 

K�� ?���LG� �� 1�,���� Z%�v ���;
� #$% �
�;��1 � ���1 

�<, �%�T�-  ����� (�1�� +2��
�(�) �.
3 (�� � 

*��. +�� �' �%�T� � � K�� �� >2
\ +� *T� B
v 

(���1 ��T�B
v- B����a
� �@
�- ���
v  ��T�

a
�- B��� B
v ?��� �
�)� .�w% +�G'( ?�;�	� 1� 

>N� �%�T� �� 
		$: *G� +� p
f B
v +� 01�Q 

�<2��: �1�� +I5@ 0�% �
���. 1� F@�� *	%�	3� h�c
 

B��� ���
	� �&  +�� �'��(�) �	
��1� ?�;�	� *�� 

]9[ .� �
���� �� 
u� ��h �(�) �<, +���
 � � *%� � 

(1�;2�� �
����. �#	
P(�) �;	%�	3� ���D60 �Q1� 

?�T�21(�) ���� �1 1� � � +	D�� +� ��2 s�i;2� 

�
��)� +� � K	%� KT9: "
� �� � � Y�<N
 ?�� 

Ou� ��&	��;&: >N�(�) _<;N
 ?P �� �	� +;31 *�� 

+, K
�� ^��(�) ^�� �g	3�
�
;%��(�) ����1 � 

^��(�) ?��
�� �
���� ]8[.  

K�� ���
 +85�
 1� OG
 � 1�w�
	H�: ��I3 (�) +� ?��:

K�� K&� 1� +, �
, �1��� 
 � (�)6  � � *	I@�


K��*�� ��
P +I%�5
 �1�
 +85�
 1� �) .  

- J ���2�0 6��7 '�7���: � � K�� �� �%�f 

���D 80 
;
�<	, �D �%�T� +;�1 ��, ?�
@�� �1 �� 

*�� ���
	� ��� �
��,. ���1 � � K�� �L 
8: �@
� – 

��
v �
���� .� � K�� 1� K9
 �1� ����
2 ?�T�21 

��1�� S�
:(�) �T �@ �� 
� �1 d��: � 0����1 � �� 

+��2��1(� ^�� � "# 1�) ��	��' �
����.  

K�� K� :�<�� �� x�L 
8: ���1 �@
� – ��
v Z	� � +� 

*T� ��T� �
���� +, >	� �� 30 
;
�<	, #	�  ��f

�1�� � � K�� #	� �D ����� +;�1 ��, ?�
@�� �1  ��

*�� ?�1�;N
 ��� ��
, � Z��
 ����1 ��� (�)�D�� 

*	%�	3�h�c
 ^�� �(�) ����J�:P ���k� 
� (�1 

0����1 �;3
�P 
�
:��, ��� *��. � 
:� �� *	%�I3 

��
%(#	2 � � K�� Y��

 +� ��� 1987 *�� +, �f 

?P ����
 ���&�
 (�)�;��1 K� # 
3 � � ��&G\ Z	�P 

50  



��������	 ���� 
�� �
������ ����� ����10����� � 20 ��� �	 � !���" �1395    

 

 

�<, �� � ��# 1�, � +� �<, ?�
 � �� .�	
���
% 

a�3 (�1�� ��� � 1�, (1��3 \e�
�y �
���e� =' 

��
%(�) � � �	
���
% +� 0�
 �� ��
 +
��� *���  �

��1#� � � �	
� ��
% ���D 7/4 
;� 1 *��.  

-C�1 .�LG� ���	����� �G(�� ���� �I,�(�   
  

����� 
���� 
�2'I0 	2 H���M ���0 
2 ������� 

�'�   


����� N	���: �	
� "#$% X1 ���� 1� (�;��1 

r�1
� �� �' ^�� �;	<	3 �� R�� "#$% �%�8;�� ) �.��

(�;�
 45� g  (�1 
� ^�� �  q�2 ���: *,
D�  �

�
 ?��� �1 �%�8;�� ��#$%  *,
D *G� ?P Z	��)� (

 ��f +�897  o
. � 
;
429  O/D �
;
 �� �T	u.

*�� ���� ��8;�� �1 ���
 ) K&�2(.   


����� '����: �	
�"#$% X1 ���� 1� (�;��1 ��,�� 

�?�
@�� 
� (�1 (�)�D�� �#	
P�	��1 �� R�� "# 1  +,

 ?��� ��)��:
' �  Z	�
' +�
�� 1� ���: g  *,
D �.��

� ��� 45� (�1�� � ��
� 45� �������� �.   


����� N	�: �	
�"#$% (�1 ���� 1� (�;��1  r�1


� (�1 (�)�D�� �#	
P �	��1 � �� R�� Z,

 *�� .


����� O��J �.P�: �	
�"#$% X1 ���� 1� �& �#� 

(�;��1 q�	� ��<J� 
� (�1 (�)�D�� �#	
P(�) 

�� ��	��1 R�� �%�8;�� +, ���1��  q�2 ���: *,
D �.��

���;
� 1� *,
D 1��
 >	��T, ��9�
 g  �
��,.   

  

3 - Q/�  

'��2�� -�./0 �. .� �102��1 :"�1 AHP d��: 

(�
3 +� m�� S�
�: �;.��%� 1� +)� 1970 ��G��	' �� 

� � "�1 (�
� KD K ��
 ?��� 1�;2�� 1� +�	
�(�) 

_<;N
 �* 
 �
 �*��	� ���i;@� $�e�	3�
 �  ...+�1�, 

�
 ��1]17[ .AHP �� 7 
f O	�8: p�) 1� Z%�@ ��\ 

*T�@ ���� )1�	I
 (+� + #/: � K	<9: ?P �
����
' � 

=' �� ?P+, +� #��) � M2���) MN�
 �� +�1�u�
 

�;3�  "�1�  ���
	�)�<, (� 1� m�� �I� +�1�u�
 �;3�  

"�1� ���1� 
) M2�� 1� �	� 0��)��e
 0��e �8
 

���� m�/�� �
�e)� .& e� �� "�1(�) �
�1�,
' 

O	Ti:(
	� ��\ +<
�. *�� .+ #/: )��/ � +<�<� 

Z:�

(� 0��{@ +� �8
(� )+�01�Q ���� �� * �.1 

1�;2�� +<�<� Z:�

 ]�T` +L��9
 X
� (1�������[ (� 

Z	,
: * �%�� �))��;L
 
� *L��- S�	8
 1� |�5� 

_<;N
 +<�<� Z:�

(( +<��
 �1�
 }O	Ti: Q�e�� 

+�+��� �� P
3 K	<9: +<�<� �L:�

 *��]15[. 1� 

* �G� = 
:�
 ���� K	&�: �
��� +, *L�� +� 

*	T)� K
��. �� �1�T� 1 �: 9 �
���� )����1( ]26[.  

                                                 
1- Analytical Hierarchy Process 

51  



��������	 ���� 
�� �
������ ����� ����10����� � 20 ��� �	 � !���" �1395    

 

 

-C�2 .R,2( ����� 	2 ���	*!+, 
����� 6 �N	���( 
��� 	2 ���	*!+, �� 
����� '���� �2�4��S �( 
��� 	2 ���	 *!+, �� 
����� 

� �N	�(����� 	2 ���	 *!+, �� �C��!� 
����� O��J �.P�  

  

T�'71. H� ��G� �7�	  

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

3(�� ��,��  

� � ��
 �� ����� 
: � p�
I
� 
: ��
(�) �1�
 

���J;�� *G� 7	J<: 0�.cf� 1� GIS �
���� .1� � � 

��
 ��;�� +� (��� 
) �K
�. g  +�8� (��1� +� 01�Q 

�� � �� 
� S��� d���` � d �
� +	G: �
��� .+� � � 

01�Q +, 1��8
 g  1� 
) �D�� �<�&	' �� g  +�8� 

(��1� ?��� ���)�( Z���
 ?��� � 1��8
 
JQ ?��� 

���)�( Z���
�� ?��� *	I@�
 ���&
 ?P K�&	' *G� 

*	%�I3 �1�
 
u� �� +��: +� J
em�G ?P +�8� )K
�. (

�
���� .  

+�8�(�) (��1� �� ���J;�� �� (�)
�<T. �	%�� AND � 

�  OR �� 
� �&  7	J<: �
���� � g  +�8� ���
2 

� ���� +� ���� �
��1�P .
�� 7	J<: +�8��) �� ���J;�� �� 


�<T. AND m�/�� +;3
� ����� K�&	'(�) (��D "�1� 

g  1� +�8� ����
2 ?�&
� �) �1 ?��� �
�)� +, 

+	<, I
e(�)1�	 Y��

 +� �
�1�, �1�
 
u� �1 
~:e�	 

�
�� �T� � 1� �:1�Q +, +�8�(�) (��1� �� ���J;�� �� 


�<T. OR Z	,
: ����� K�&	'(�) (��D "�1� g  

1� +�8� ����
2 ?�&
� �) �1 MN�
 �
��, +, g  

�  ��\ 1�	I
 1� ?P�) a�Q �
��,]14  �24[.  

H�/�7�0  �2'G� 
�'U  

c
�, 4�

  9  

4	�
: �<	2 (�@  7  

4	�
: (�@  5  

�T, 4�

  3  

4	�
: ?��&   1  

0�9	�
: �	� KQ��3 a�3  6�4�2�8  

R,2  6  

S  �  

52  



    

 S�e	8
 � "�1 (�e)  +e�G' (�e��  �1�e
 

 8  Ke
�.   +<eQ�3 ��3�
��e'�: ��  e�e �K�

*G�  �Z	e�  �"1�e�  +<eQ�3 ��  +e)�
�P � 

���J;ee�� �  e5
e+I%� 1�
ee@  e;3
�e+ *ee�� 

11.(  

�I,�(�  

53   �
������ ����� ����10����� � 20 ��� �	 � !���" �1395  

  

+;3� (�) �T<. dL:

 ��  �R�e`�
 

� ��) �� S�	8
1:25000  ��
eT) 

  +e�8� �����e	
  >�,�
e'  �	e
� "#e$% �e) 1� 

3.(  
e�  S�e��  +8��e�   �7e	89:

*	I@�
 �+85�
  S�e	8


�.�T/
 ����J;�� 

O)�B�;� �Z	� *G�

 > �e�
3  �1�e
 ���J;ee��

)K&� (�)4 �: 1

-C�3 . �LG� V��2�" ���	*!+,�� �� �G(�� ���� �I,�(�

-C�4 .�LG� ��2�J�"�0 � H�G1< �W  

  

  

��������	 ���� 
�� �
������ �����

 

 

4- *�� 3�P.0 ��2���  

4-1-��2�
�� ���� 	���  

=' �� ��1
� F���
 � +;3� 

�� ���J;�� �� =&.(�) � ��)

�� ��  �e ����   +e�8� �����e	


+85�
 +	G:  �e� ) K&e� 3

  

  



    54   �
������ ����� ����10����� � 20 ��� �	 � !���" �1395  

-C�5 .�LG� �.X�� 	2 - J H�G1<� �W 

-C�6 .�LG� =�� � H�G1< �W  

-C�7 .�LG� >&7 =�� � H�G1< �W  

��������	 ���� 
�� �
������ �����

 

 



    55   �
������ ����� ����10����� � 20 ��� �	 � !���" �1395  

-C�8 .�LG� *��� H�G1<� �W  

-C�9 .�LG� �.X�� 	2 ���)��� � H�G1< �W  

-C�10 .�LG� V����� � H�G1< �W  

��������	 ���� 
�� �
������ �����

 

 

  



    


'�� �() ���	*!+,  

(�
� +�G'(��� �� �� "�1 �	%�� � AHP 

*��. 1� "�1AHP (�
� +L��9
 ?�� 

g  �� K
��. )�	:��
;%P(�� � O,�
: 45� 

+�c, �1�
 
u� ���J;�� ��. =y� ?�� 
) 

= 
:�
 ?���)� � +*�� �
P 1� ?�� 

B
` ��� � ?�� ��

� +�c, ?P K
�. 

����2.( (�)
;�1 ?��1�� +	G: ��� 1� 

ARC  �� O) 7	J<: �
���� � ���
2(�) 

S��� 75�
 %��e�	 � "�1AHP G:e+	 

 (�)13 �14( .  

�
 ?��� ���
2 (�) � �� 
52 �� 7f��
 +, �)�

  "#e$%       l�e� ��;e�&� �e� 7f�e�
 �e� 7eL5�


��;�&� � K�� *	T)� 
� ��� 

� � � +, ��;�)  1� �e)

*�� �:�I%�5
 +85�
 1� "#$% R�@� )K&�15.(  

  
Expert choice  

56   �
������ ����� ����10����� � 20 ��� �	 � !���" �1395  

-C�11 .�LG� :�6��� � H�G1< �W  

  

-�2�U �\��  �� ���	*!+,  

�K
�. *T�@� �) +, +� 1�f 

 
� � +���
 ���� � K
�. �1�
 


u� +;3
� �
��� � �� ��)��
 

?P 
� R�@� "#$%��) �� ���J;�� 


u� � � � S���1�, *L�� +� 

�� +� �� �� O) +� �8
 �
���� � 

B�N;�� �
��� +, ��;�� +� 

?�#	
 � ���P S���1�, �� +85�
 

�) +� Qe01� g   
:�
e= +� 

�1�� �� � 1� ���
2 ?P ?�� 

K&�12( .�� �	� 
;
�1�' �K
��. 

 � 
;
�1�' *G� Z	� Z	� 

s�i;2� �����.  

4-3- ��&"
'��

1� � � �7	89: (�
�

���J;�� ��� *��

+�c,(�) 
) g 

"#$%�) 1� +�c,

K
�. +, �� = 
:�


+�c,(�) ?P B
`

� +*�� �
P )����

d	9
 ARC GIS

+�G'
� (��� S���

�
��� )K&� (�)

+�8��
 ?��� ���
2 (�)

�	
� R�@�  "#e$%

��;�&� � K�� *	T)� 
� ��� 

� � � +, ��;�)

*�� �:�I%�5
 +85�
 1� "#$% R�@�

-C�12. � ��G� �7�	 �����2��" �� Expert choice

��������	 ���� 
�� �
������ �����

 

 

4-2- >��,�2
'�� -�2�U

(�
� ?���)� +� 
) �K
�.

�L 
8: �� 
u� ��h �(�) 


u� 
		$: �
��, 1� 
u�

0�
		$: � � K
�. � 
	H�: ?P

�� ���� 1 
� S��� 
u�

+85�
 K
��. +� 01�Q ��

�&  �� ?��(�) ���� B�N;��

*@� +�
/: �KT. � ?�#	


�1�� .b �;� � � +� �8
�)

m
�1�#3� Expert choice �1��


) 
;
�1�' �		I: �� )K&�

> ��
3 >	�� 
: ?�� 

� 
;T, ?�� �1 +� ��2 s�i;2�

  

  

  



    

  
3(�� ��,��(  

  
]��2AHP(  

 :�2�0 �^� C� _��  

57   �
������ ����� ����10����� � 20 ��� �	 � !���" �1395  

-C�13 .�LG� ���&� ��&"
'�� �() ���	*!+, )�� ]��2 3(��

-C�14. �LG� ���&� ��&"
'�� �() ���	*!+, )�� ]��2

  

-C�15.3��(0 3<��� �� �() ���	*!+, �.�) '�'� �� 3<��� ��

��������	 ���� 
�� �
������ �����

 

 

  

  

-C�



��������	 ���� 
�� �
������ ����� ����10����� � 20 ��� �	 � !���" �1395    

 

 

 T�'72 .�	� �1��/�� ��,�� *�� �� ��AHP �0�U`<2 a��� �� �'� ���b2 ��c�� ��  

  
  

  

  

  

  

  

  

  

  
  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

�102�� �. .� -�./0 *��)AHP(  ��,�� *��  ��0����,W  ���2��"  

T���� �	�  ��0����,W �	�  �����2��" �	�  

198/0  63/0    

  

315/0 

1  1    

  

V�����  

  

078/0  25/0 1  2 

037/0  12/0 1 3 

0 0 0 4 

0 0 0 5 

047/0 205/0   

  

231/0 

1 1   

  

- J 	2 �.X��  

048/0 210/0 1 2  

05/0 218/0 1 3 

05/0 218/0 1 4 

033/0 146/0 0 5 

035/0 207/0    

  

171/0  

1  1    

  

6��L��  

036/0  

 

215/0  1  2  

038/0  

 

223/0  1  3  

038/0  

 

225/0  1  4  

027/0  

 

159/0  0  5  

016/0 140/0   

  

117/0 

1 1   

=��  054/0 466/0 1 2 

038/0 328/0 1 3 

007/0 064/0 0 4 

0002/0 002/0 0 5 

0006/0 008/0    

  

  

080/0 

0 1   

  

��2�J�"�0  

0003/0 038/0 0 2 

016/0 205/0 1 3 

026/0 335/0 1 4 

032/0 411/0 1 5 

005/0 01/0   

  

053/0 

0 1   

  

*���  

002/0 04/0 0 2 

009/0 18/0 1 3 

018/0 35/0 1 4 

022/0 42/0 1 5 

041/0 19/0   

  

022/0 

1 1   

  

���)��� 	2 �.X��  

004/0 22/0 1 2 

005/0 24/0 1 3 

0041/0 19/0 1 4 

003/0 14/0 0 5 

0021/0 18/0   

  

012/0 

1 1   

  

=�� >&7  

0034/0 29/0 1 2 

0016/0 14/0 1 3 

0015/0 13/0 1 4 

002/0 24/0 1 5 

58  



��������	 ���� 
�� �
������ ����� ����10����� � 20 ��� �	 � !���" �1395    

 

 

5- �d���
��J  

• 1� +�8� ���
2 75�
 ��	%�� �T�?��: 7f��
 B�N;�� 

��� �1 
� S��� ?�#	
 *L���
 ?P�) (�
� *	%�I3 

�1�
 
u� * �%��(��� ��T� .+� �:1�L. 1� � � ���
 

7f��
 ZN;�
 #	� (�1�� "�1� ?��&  ��;�). �� �
� � 

�� � � ���
2 d83 �
?��: +� ?���. g  +�8� + �' 

+	%�� 
52 "#$% ���J;�� �
,. 

• �� +��: +� ��h �(�) +85�
 K
��. �> ��
3 +<Q�3 �� 

K�� � O)OG
 �B�;�� 
: K
��. 1� R�@� "#$% 

+;2��� ��. 

• ��1
� �Q1� Z	� ?��� �
�)� +, >	�
: "#$%�) 

1� Z	� 15 -40 +�1� )Z	� 
H�
 (K	&�: �
��� 

+, ?��� �
�)� 1� Z	�(�) �� � +� K	%� m�. FT/: 

"#$% �q�2 X1 �T��)�. 

• ��1
� R�J:1� ?��� �
�)� +, >	�
: �	
� "#$%�) 

�	� 2100 -2600 (
;
 1�
@ ��1�� +, �
����: +� K	%� 

"1�� �� � 1� 0�.�J:1� ����. 

• >	�
: �	
�"#$%�) 1� +<Q�3 0�: 700 (
;
 K���) 

1�
@ ��1��. O)�	�\ >	�
: �	
�"#$%�) 7L5�
 
� 

?�&
(�) �� O,�
: ��;�&� l�� ��;�) +, ��� 
� 

Y�L:1� �:eK	& ?P�) �� +��: +� ;&:eg	�� �
e+85 

�
����. 

• 
� S��� b �;� +�G'(��� 
52 �	
�"#$% +� "�1 

K	<9: +<�<� �L:�

 +� Z	:
: 15 �12� 25� 29 � 19 

�Q1� �� *D��
 +85�
 1� Sc,(�) 
52 �<	2 �O, 

�� � �d��;
 �O, � �<	2 �� � 1�
@ *3
� 

O,�
: (l�� �	
�"#$%�) 1� +T	� �e���� ��, ?�
@�� 

�
����: 1� Y�L:1� �� X
� ��;��2
� (l�� � � *T�@ 

*L�� +� +T	� �%�T� ����.  

  

e����  

]1[ �TD� ����H ? )1390( ��1
� ?�&
� *	%�I3 �T� 1�:�,� 

�� 
u� g j�%�,� 1� K���(�) S
��� �%�T� �� �
�1�, 

O	Ti:(
	� ��\ ��1�	I
 >/�� �� 1�� � O;�	� 

0�.cf� � �	3�
$� .> �
P �	
�
� .��� �m�� �1�T� 4� 

s 64 - 45.  

]2[ ��	<,�;�� (.� ���h�1�N;3� � .� �������T��) R )1352( 

��1
� �:�
�8
 �	
������ 1� 0�% �(#,

 a
� �?�
 � 

"1�#� �1�T� 22 �p ?�
��� �	
������ 1��,. 

]3[ ���h�1�N;3� �.� ��	<,�;�� � )1369( +�8� �	
�

�����1:250000 1�G\ "�� ����
	� ?�
��� �	
� 

����� � 0�3��;,� ���I
 1��, .   

]4[ �:�L��@P� R )1385( 
�e	e������ ?�
 � .�e
��e?� 

�	
������ � 0�3��;,� ���I
 1��,� 586 s. 

]5[  0 �?�	��)��.� �?�	���f " � � ���h�1�N;3� )1978( +�8� 

1:100000 �	
������ ����
	� +@1� ���
	�.  

]6[ �
3�	�G� �.� (1�i�
 �1����� m. 1 )1389( +�G'(��� 

�� �
P �� �
& �1 ��� �1� ��\ +<
�. � ���J;�� �� AHP 

+�1�u�
 +I��: (
���
� 1� d	9
 GIS )+I%�5
 

(�1�
 :+`�D # 
�P ?�&T<�(� +
��<i3 � �	3�
$� > �
P 

d	9
 � �1�T�3� s 18-1.  

]7[ �
3�	�G� �.� (1�i�
 �1����� m. 1 )1389 (�
�1�, ��
 

AHP � 75�
 (��3 1� +85�
(��� 0�
52 �	
�"#$% 

)+��T� (�1�
: +`�D # 
�P +�
�� �(# 
3 �%�T� (�G)�, 

��%��	�(+
��<i3 � (�	3�
$� �1�T� ��I	Lf9s �100-89. 

]8[ �Z	52 mm )1368( K	<9: (1�;2�� ��, (�) B��� 

����
	� ?� �' +
�� �����1�, ���1� ��
� �	
� ������ 

������� *	�
: S1�
 .  

]9[ �Z	52 m  �m )1377( +���) +�� �' K��(�) �#$%���;
� 

?� �'+
�� �(
;,� ������� �	G� ��;�G� 224 s.  

]10[ B ����{
1.� � ��T	)�
�� )1388( *2��� K
��. 
H�
 1� 

�	
�"#$% 1� +`�D #	N�P �� g��;�/�
� Ok�@ �
G� 

+
��<i3 �T<. ��)�h' � �	3�
$� ������� ��� ���� 

�1�T� m1�G\.  

]11[ �(�1� a )1372( +I%�5
 � ��1
� 1�,���� �	
�"#$% 

1� ��1e(�; �r�1 ?� �'
��ee+ �����1�,��
� ���1� 

�	
������� ������� ���
	�.  

]12[  �(1�N3 S.� �Z	52 m. m )1386( ��1
� 0�
		$: X
� 

��;��2
� 1� *	%�	3�(�)h�c
 B��� ���
	� +� gT, 

K	<9: �%�;,
3 +)�
�P��) �	T)� > �T) +�l�� �T/�� 

�	
������ ?�
 �.  

]13[ �(1�� S )1390 (+�G'(��� 
52 �	
�"#$% �� 

���J;�� �� 75�
 (��3 � +&L� �Li. �.��i
 )+I%�5
 

(�1�
: +`�D (1��, )?� j��(� ?� �'+
�� �����1�, 

���1� ��
� �	
������� ������� ����
3  

]14[ �T	u. ���	�D m.� (
u��
3 m.� .� ��
�
m � )1389( 

�
�1�, GIS 1� ?�&
����  0�1��;�� ?��
G
 �O<@ s 

269-239.  

]15[  ( ��&�J�%�
)1385 (+��
�� 0�.cf� � �	3�
$� � 

K	<9: O	Ti: ��\ (1�	I
 .}+T�
: 
L,� 1�,#	)
' � 

59  



��������	 ���� 
�� �
������ ����� ����10����� � 20 ��� �	 � !���" �1395    

 

 

�5. (1�Jv ���c	� .�?�
G: 0�1��;�� *T�. s370 -

364.  

]16[ �(�T9
 m.� �(��

 m.1.� �	3��	� S .� | ��T��@1�'.1 

)1388( * �%��(��� K
��. 
H�
 
� �	
�"#$% � +	G: 

+�8� 
52 ?P �� ���J;�� �� ��
(�) "�1� 0�.cf� � 

�� �
3 K	<9: +<�<� �L:�

 )+I%�5
 (�1�
: ��N� �� 

+`�D #	N�P ��
)(� +
��<i3 m�<. �1�T� ��	
� 74� s 

32-27  

]17[ 
�
e��� m.� �ee�J 
 �e�O	< R )1390( 
e��)e� � 

m
�(�)1�#3� O	Ti:(
	� ��\ �+i2�� 
�� �	J%�
. 

218 s.  

]18[ �(���P
i� R )1379( +�G'(��� ��T;D� �	
�"#$% 

?�;�
G� ����
	� ?� �'+
�� �����1�,���1� ��&���� 

m�<.. 

[19] Anbalagan, R (1997) Landslide hazard 

evaluation and donation zonation in 

mountainous terrain. Engineering Geology, 

voI32. 

[20] Ayalew, L., Yamaglshi, H., Marul, H.& 

Kannoo, T (2005) Landslides in Sado island 

of japan:Part II. GIS-based susceptibility 

zonation with comparisons, Engeenering 

Geology, vol:81,NO:4, p:432-445. 

[21] Brabb.E.E (1984) Innovatine Approaches to 

landslide hazard risk zonation.Proc., Fourth 

International Symposium on Landslide, 

Canadian Geotechnical Society, vol:1, No:1, 

p:307-324.  

[22] Carrara. A (1983) A multivariate model for 

landslide hazard evaluation. Mathematical 

Geology 15, 403–426. 

[23] Chauhan, S., Sharma, M., Arora, M.K., 

Gupta, N.K (2010) Landslide susceptibility 

zonation through ratings deraived from 

Artificial neural network, International Jornal 

of Applied Earth observation and 

Geoinformation, 12:340-350. 

[24] Eastman, R. J (2003) Idrisi for windows user 

guide, Clark University. New York. 

[25] Gee.M. D (1995) Classification of landslides 

hazard Zonation methods and a test of 

predictive Capability. Proceedings 6 th 

International Symposium on Landslide,p: 48 

− 56. 

[26] Schreyer, A. & Malczeweski, J (2004) 

Multicriteria evaluation using Analytical 

Hierarchy Process and orderd weighted 

averaging. WWW.AHP. 

[27] Tirrule, R., Bell, L.R., Griffis, R.J., and 

Camp, V.E (1983) The Sistan suture zone of 

eastern Iran., G.S.A, V.94,p.134-156. 

[28] Van Westen C. J., Soeters R.,  and Renger, N 

(1993) Geographic Information Systems as 

applied to Landslide Hazard Zonation, 

Zonation Awareness & GIS in Europe, pp: 9-

13. 

[29] Walker, R.T., and Khatib, M.M (2006) 

Active fulting in the Birjand region of in 

eastern Iran. Tectonics, V.25,  p.1-17. 

[30] Yalcin, A (2008) GIS-based landslide 

susceptibility zonation using analytical 

hierarchy process and bivariate statistics in 

Ardesen (Turkey):Comparisons of results and 

confirmations. CATENA, Vol: 72, p: 1-12. 

[31] Yalcin, A., Reis, S., Aydinoglu, A.C. & 

Yomralioglu, T (2011) A GIS-based 

comparative study of frequencyratio, 

analytical hierarchy process, bivariate 

statistics and logistics regression methods for 

landslide susceptibility zonation in Trabzon, 

NE Turkey, Catena, Vol: 85,NO:3, p: 274-

287. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

60  



��������	 ���� 
�� �
������ ����� ����10����� � 20 ��� �	 � !���" �1395    

 

 

 

 

 

 

  

Landslide hazard zonation by using Analytical hierarchy process (AHP) and 

Boolean logic in Bagheran Mountain (south of Birjand) 
 

H. Mansouri*
1
, 

 
F. Vakili

2
 and M.M. Khatib

3 

 

1,2,3- Dept. of  Geology, University of  Birjand, Birjand 
 

* mahmoodmansouri1@yahoo.com 
 

Recieved: 2015/5/23   Accepted: 2016/3/1 

Abstract 
Landslide is a geological event which causes enormous human and financial losses in country every 

year. In this paper, first map of landslides distribution in Bagheran Mountain (south of Birjand that 

occupied about1100 km
2
) was prepared by aerial photos, geological maps and field surveys. in this 

topic, effective parameters will prioritize. Then with Analytical hierarchy process (AHP) and Boolean 

logic, the weight of parameters were determined and finally combined together by ARC GIS. The 

results of Landslide hazard zonation indicate erosion, distance from fault and accelerate factors are 

most importance in creating landslides in this area. Base on field evidence, rock fall landslides are 

more abundance in area and results indicate that  more %85 of landslides are within 0-700 meters of 

faults, which indicates a direct correlation with regional tectonic. The percent of slope show most of 

landslides are formed in15-40 degrees of slope. Also more %95 of landslides are in low and very low 

resistance to erosion. The results of landslide hazard zonation based on analytical hierarchy process, 

Respectively 15, 12, 25, 29 and 19 % of the area were at very low risk class, low, medium, high and 

very high. 
 

Keywords: Landslide hazard zonation, Analytical hierarchy process, Boolean logic, area density. 
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