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Abstract 
Background: In Iran, the rapid growth of urbanization is in a way that it fits into the appropriate 

location for urban spaces are not switching. The main consequence of this is failure of service delivery 
and service system to citizens. One of the most important public services that hospitals provide most of 
the citizens' health. The purpose of this study, “Optimal locating of hospitals in region 7 in Tehran 
city”. 

  
Material and methods: This research is descriptive - analytical study has been done. For collecting 

information and data is used field studies and According to information obtained, To review the study 
area in terms of access to communication road, green space, away from industrial centers, military, and 
the fault, as well as for weighting the criteria, is used the AHP model. Then, using a decision model of 
TOPSIS in GIS software, valuation of criteria has been studied and appropriate maps is prepared, 
finally map that represents the best location for the construction of hospitals in this area is extracted. 

 
Results: with combination and overlaying of data layers, the final map was obtained and determined 

that the northeastern section (Cross Resalat Street and cabli), central (martyr Motahari streets and 
Miremad) and southeast (Bakhshi fard and part of Damavand street) in district 7 are have priority and 
more points to construct hospitals. 

  
Conclusion: System of Multi Criteria Decision Making (MCDM) with GIS can be used as effective 

tool in site selection of hospitals. Being located of hospitals, near to green spaces and comunication 
road and its distance from the industrial and military areas as well as the fault, capability of this model 
in this study is prove. 

  
Keywords: site selection, hospital, MCDM, GIS, region 7 in Tehran city    
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�����:  
 	� E� �� 6��� 
��FG #�� �!���   
H��"� ���H� IAJ�

��� ���.  #�� 	�1800     	� 5-K"H; ��H��� �,��H� ��A��
��"� �,����	 L��� �"��M� 
��=    
H; �H�N� %�� 
� �� H��O  �H� 

5� �� 
� �,����	 	� 6��� ��N+� ����     �H& �HP �H, /� � ��
5� 5G�/ �,��� 	� �& 
� QJ�  �H��;.     #�H� 	� 
H-B #�H@

2009 � O�� R�>��J� ��A�� �,��� 	� 6��� ��N+� /� 5+� /
5� 5G�/  ���;)1.( O�=  5H���  ��H�  �H��  
H; 	�  #�H� 

2025  /� O��5  �	�H�'��  �H& 	�  5@�"H  ���H�  6�H�� 
5G�/ ��,�"3 ��; 
; 80 �P	� %�� ����� 	� ��,��� 

��,	"�; ��+; 
N�"� 
���� %;�� ��,�"3  �H� �  %H�� 
��� 5S" OT�K �	 ���� 
���� 6���	 � 6����� 	� ���� 
5= �,�"3 ���� )2 .(  #�H@ 	� ����= E� 6�"�S 
� �� ���

  
H; ��� #"U� � 5"G�G� V"3 ��� 5�S�� 6��K �� �����
        �H�"� 5H+ #"H+N� � WH��	 ��H�	 X�HY � ��H�	 
���� ����

 Z������ %�� �"�?��=���� .   	� �H� 	"H�; 	� �� ����= %��K
 ���; 5'C� 
� [��� �"3 \'�?� ��N��  �	 5�A-H�� � ]^�!� �

�	�B �"�� 
� .   _	�"HS � ���H� ��N+� O����� � 5������
�	�"�� /� 5-� �`�@ #�@ 	� 6B \'�?�   �H�� 5�A-�� � �,

  	"H�; %�T"$!� � 5�"+S 6�,a� �� 
Jb�� � 5'� cb� 	� 
;
��� 
���� #"��� �"3 
� �	 .  dH�� ]^�!� /� 5-� �J�J@ 	�

 ���� ]^�!� �P�N� ��, 
N������.  6"�;� d, 
; 5�A-��
5� 
�"� e'� �� �� %��� 	�   �	 /�	 
H� /�	 � �H�; 	�� 
H�  �H�

5� ���G )3 .(OT�K /� 5-�   ���H� ���	 
���� 	� 5'P� ��,
 5����3 Z�;	��� �� ZA��!� 	� 5��f� �T��S 	� 6/�"� ��C��

5� 6B ���g�M� Z��h� �� ���� .��O ��  /� 5�i�� cb� 6������
5����� 
�	�� 
�  �H, � 
H�?���;  �H, �   c���H� �	 ��H�j � Z�	���

5� ��,� .	��J��� O�;��= �  ��H, ��T�N� e�����  5����H3  �
5�N�P    k	�H� � EHK"; ��,��� 	� �"�"� ZA-�� /� 5-�

�� 	"�;  5����� .   
H; �"HU 
�    Z���H3 eH����� O�;��H=
 ����e�"�  I"'b� ��&�; O,�; 	� 5�H�	 Z���3   ��H�

��T � ��� 
� 
�"� l 5,����� O�;��=  Z���H3 ��H, ��T�N� 
  �H�� ��H� e�"� �	 ���� .     �H�NM"� EH� I�H?�� %�����H��

    5��H�/	� � �3��H� �H��/�� �"�"� ��, ��NM"� %�� /� 5�-�
 /� ���&��� �� mY��� m�M�#�� �, ��� e���� ��,	���� �.  

    �i�H; EH� ��H�B 	� ��, ���G 
+, ���� 5��	� Z���3
 �	��`5� ����  6�H�� %�� 	� �  OT�HK /� 5H-�    	� 5'HP� ��H,

  ZA��H!� 	� 5��f� �T��S 	� 6/�"� ��C�� ���� ���	 
����
     5H� 6B ���Hg�M� Z��Hh� �H� 5����H3 Z�;	��� ��  �H���.   mH>Y
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H���, d�� R�>T�j �U�� ]'� 6��/�� 5�!� 
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    NH�"� ��,	"H�; nT�H3� �H�T"� 	� 5������ � 5��	� ��, 
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N�"� #�@ 	� ��,	"�; /�.  ���� 
�- %��

 
NHH�"� cbHH� �HH� 5�HH!� ��HH,��� ��AHH� d�J�HH!� o�HH>�	�
�� ���g�M� �)4(. ���@24000      �H���	� ���H� �H`�J� �	"H�

  /�	 EH� 	� 5��	 � 5�+!� Z���-� #�>� 
� 5��	� Z���3
�	�� �"�� 6���� ��� 	�.   	� #�H� 	� �& �P �,   6��H�� ��H�

122   
�H��� 5�H�	� Z���3 ����	� ���� �`�J� �	"�    
H; �H�
102 ���; 
N���� Z���3 ����	� ��� �	"�     �Hp /� 
H; �H�

���G 	� �`�J� 5����� 	� �	�� ��N� Z��&� �	��B   \H'�?� ��,
 � 
N���� 6���� �`�J� 5����� Z��&� �	�� �"�� 5!�� � 5��

 \'�?� mY��� 	� 5����� 6���� �	��B �p /� �� 6���� ���
��� ��"� 	�� 5�N� .��O ���% 	� Z���3 ����	� ���� 5����� 

�+!M    � �	�� �"H�� 6��H�� #�+� � �;�� H��O  �H��%   6��H��
    �	�� �"H�� 6��H�� I"H�� � #�+H� 	� Z���3 ���� 5����� 

)5.(   5H����� � 5��	� Z���3 ���� �`�J� dC@ %�� 
� 
�"� ��
��O ��  	� 6B!M��� ��;�� ��, �+   %H�� 
; 5�J � 6����

5,����HH� �	�� 5HH'� cbHH� 	� ��HH� O�;��HH= �HHf�- 5�HH-�
6���	�+�� 5� ��+,� ��	�� 
Jb�� %�� 	� �, ����.  5T�@ 	� %��

 ���� 
i��S 5���G 6�-� � 
���� 5��f� L�/"� �p /� 
; ���
���	�;        � 5�H����� Z���H3 R�HP"g?� 5�"H+S Z���H3 ��H,


; 5��	� 5����� ���L   6B 
H� �H@�	 � LM"� 
� �   ��	�� �H,
     �H�� ��H� 
H���G �Hp 	� 5>H���� ��f� ��� ��+,� )6.( 

�     �� 
J��H� �,��H� 	� 5�H�	� � 5�H����� Z���3 
^�	� 
K�G
  � 5�H�	� Z���3 �;��� 5����-� 
���/ 	� %-�T� �	�� 5i"Y


����= 5������   "G %H�� 
J��H� � �	�� �"�� 5��� /�	� �  
H
 
,� 
� Z�NT�b�1970    ���HG 5H��� ��A�H� .   5��H��-� ��H��

  s�H�� WT�; 	� "���� 5'!T l� 
� 5g?� �	 5���	�+�� �;���
�	 l�C� 
� 6��T s���� .   ]H^"��� �H�	� 5����	�; 
�� 6���=

l�."��	"�B )7(   s	"H�"� 5�T��� ������ �������� ��-��� 	�
 ���	�; 6�"�S ��GIS V�	 �/�� ����= 	�   ���H� 5�������� ��,

  /� 6��H�	�+�� 5����-�  
H'+�  Z�HNT�b�   
H���G l�HC�  %H�� 	�
��� 
���/. %��t+, �5 6�"�    5��H��-� �
H��� 6��H�	�+  �H,   �H�
/� ���&��� GIS fuzzy )8( 5��	� Z���3 �;��� 5��f� L�/"� �

 6��HH�� ���HH� mY�HH�� 	�)9(�  � 5��HHf� ��HH-'+S 5HH�	�� �
���� 5��	� Z���3 �;��� L�/"� �"U 5,�)10(��; �	��� �.    

 
���/ %�� 	� 
���G l�C� Z�NT�b� ���� /��5 6�"�   
HT�J� 
�
 � ���!� ��N� �+U�6�	�-+, )1390 (  5��H��-� ["`"� ��

��6���	�+ �,   /� ���&�H�� �H� Gis Fuzzy    �>HP 
HT�J� � ���/	��H 
)1387(  A; � �/�H� mb�� 5�	�� ["`"� ��   %�H�N� 	� E�H�

eHH���� �HH��% ��HH; �	�HH�� 6��HH�	�+�� 6�HH-� . #"HH�	�HHC��� 
)1386 (  d�HH!�� ���G	�HH; 
HH� ["HH`"� �HH� �� 
HHT�J� 	� �HH�

    6��H�	�+�� ��HC�� ���H� 
���� 5����-� 	� 5�������� Z�SAY�
��� 
�3���= ["`"� %�� 
� ��.   

 [
 D

ow
nl

oa
de

d 
fr

om
 jh

os
p.

tu
m

s.
ac

.ir
 o

n 
20

24
-1

0-
19

 ]
 

                             3 / 10

https://jhosp.tums.ac.ir/article-1-5074-en.html


�������
     	�)�  ���*�+���� ��" �% 	��������  	
��)�% � ��� ���,��..   

Published By Tehran University Of Medical Sciences: www.TUMS.ac.ir 

11

 Z���HH3 
HH� 6�����HH� 5HH����� ]��HH!� �HH�� 	� #�HH@
 � �5��	�      LHM�"� 	� LHM"� 
H� 5�H�	� Z���H3 
^�	� %��t+,

�`  �H�� #�"� %�� 
� 5�"G u��= #�>� 
� O,�<= %�� ��	��b

;�    	� 5�H�	� Z���H3 �;��� v��@� ���� e���� ��, 6�-�

 
Jb��7 mY��� l��; 6���� ���!,. 
  

 � ��	�
�� �:  
%�� 	� 
NT�b� V�	 m�JU� 5&�P"�-  5H'�'U�  �H�� .  ���H�

 LH+� �	�B � Z�HSAY �  ��H, ����  �	"H�  /�H� /�    ��H, 5H�	��
������ � 
�?���; �� � Z�NT�b� 5���� ��� ���&��� � 
�"� �� 


� Z�SAY� 
� ��� ����B 
�     /� 
HNT�b� �	"H� ����HU� 5�	��
 w�UT5'P� ���N� 
� 5����� ��>� ��f� 
� 5-��� � /� �	��

5�N�P �;��� � /� �	��mY��� 5��p  
'P�� � /� ]H!G o"b3 
���� %��t+, ���� 
�3���=    ��H,	��N� 
H� 5H,� 6/� /�  #�H� 

AHP  l� Q�U� 	� 	���� Expert choice  ���&�H��   �H�� ��H� .
 ���G d�+g� #�� /� ���&��� �� xy�TOPSIS   l�H Q�U� 	�

	���� Arc Gis 
�  
NT�b� �	"� ����U� 	� �,	��N� �	�FG V/	�
	��N� �� e����� ��, 
�J 
��� � 
�J ���� 	� � 
�3���= �,

  v��H@� ��� 6�-� %����� ���,� 6�� 
; �,	��N� /� 5>�;��
6���	�+�� ��"� 5� z��?��� ��� ����U� %�� 	. 

 
��TOPSIS:1  
x�!=�� 
�  6�"H�S  EH� V�	  d�+Hg�  ��H�G  �
Hg3����K 

5��	 ���� 5T� ��B	�; 	� ��"T�� I"!U� ���� 5� ���G. %�� 

V�	 	� #�� 1992 Q�"� %K �  {H�",  �H�  [�H�	�  
H�  I�H�; 

{�", � 6"� 	� #�� 1981 X�b� ��� ��� )11.(  

� 	"Y  ���H� 5T�+��� xn×m     ��	�� 
H; ��H�G d�+Hg�m 

 � 
���Gn  5� 	��N����� ���G 5� 	��M 5���/	� �	"�.  
 
'@�� O� ��	�� x�!=�� E��-�
� X��  5� ��/����:  

� ]��>� x�����  d�+Hg�  ��H�G  �"H�"�  
H�   x����H�» �HM�� 

���J�« #"��� /� ���&��� �� :  
  

  
  

 #"��� %�� 	�xij     � ��"H� ��H�G d�+Hg� x����� �P��Srij 
 5� ��� ���J� 5� x���������.  

� ��C��  x�����»5/� ���J� 5�«:  ���H�   	�H; %H��  x����H� 

��C�� ��� 	� � 
'@�� %���= 	� 6/�  l��H; �, /�  �H,	��N� 
)	���� W( I�` 5� �"� �� x����� �M�� ���J�  6�/"H�  
H� 

��� ��B.   
                                                                                                 
1   - Technique for Order Preference by Similarity to Ideal Solution 

�  �>}� #B ���� ]@ ��	 6�"+ n?��)A+ ( 5&�� #B ���� �)A(: 
	� %�� �
'@�� k	�� ���% 	��J� n3�� �, 6�"�S 
� ���� #B 

 �>}�)A+( � d; ���% 	��J� �,     #B ��H�� 6�"H�S 
H� n3��
 5&��)A- (%��N� 5� ���G.  

 
 =���� �� ���� �����  

A+{(max vij| j � J, (min vij| j � J�) |i=1,2,…,m)} 
={V1

+, V2
+,….., Vj

+,…..., Vn
+}  

  
 =��� �� ���� ������  

 A-{(min vij| j � J, (max vij| j � J�) |i=1,2,…,m)} 
={V1

-, V2
-,….., Vj

-,…..., Vn
-}  

 
� 
>��U� �/��� 5����: %��  
H'@��  
H�  EH+;  
H'@��  dC�H= 


'P�� �, E� 
���G /� �, /� I�"� ��, ���� #B �>}� � 5&�� 

o"��� 
� �, n3�� �
T~!� 
>��U� ���G 5�.  
i ��B 5� ���� ��/ #"��� �� �>}� #B ���� /� l�:  
 

  
  
i ��B 5� ���� ��/ #"��� �� 5&�� #B ���� /� l�:  

  

  
 

� 5>! 5-��� 
>��U� Ai 
�  
; �#B ���� ]@ ��	  Z	"HP 
�
�"��� 
>��U� ��/: 

  

 
  

 �G� 
; �"� 5� 
p@A�Ai =A+ B  ��H�Ci
+= 1   �HG� �Ai=A- 

���B  Ci
+= 0.  

  
HH���G 
'HHP�� 	�HHJK �HH, xHH=Ai  #� ��HH�� ]HH@ ��	 /�A+ 

���E �� ���� Ci
+  �@�� 
����E �� �"� �,�"3. 

� �, 
���G ���� 
>�	  
 5T�� e���� ���� ��Ci

+ �5 6�"�  
>�	 �	 �"�"� ��, 
���G
�"+ ����.  
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��  �����!�" #$�%	 �&�  ��	���AHP: 
 �H����� ]HH�'U� 
'HH!'� 5HH>����  5H-� /� L��HH�  �H��% 

��d�! �,� 5@��Y ��� ����   ��H�G d�+Hg�  �H�  ��H,	��N� 


�G��K ��� � ��� 
� �!�	�>S \��N� /� :E� V�	   d�+Hg�
���G  
H;  QH�"� 6B  H�5  6�"H�  5��+�+Hg�  
H;  
�H!���  
H� 

��,	��N� \'�?� ��� �	  a�H?��  �"H+.  %H��  ��H-��	  6�H-�� 


T"��� 6��; 
T~!� �	 
� Z	"P 
'!'�  5H>����  d,��H�  5H� 

��; � %��t+, 6�-�� 	� �p %���G ��,	��N� \'�?� 5+; 

� 5&�; �	 	� 
T~!�  �	��)11 .( 5>���� 
'!'� ]�'U� ���B��
 �� 5-��Z��fM ���, ���/ ��� 5>! 
C�� 	� �Z��fM  �H, 

�� ���� n?� 
� n?� E� /� ��"� 5� Z��& �H��� )12 .(
   ��G�H= � �H�� Z��`��	 l�'�!� 6B /� ���&��� %�� �� ��AS

 �h�� 	"Y 
� ��"� 5� � ��� 6��B 6B s	� %������� ��!�
 #���; �	 5&�; � 5+; � ���� �� �,��; )13.(  

   	��3�H� EH� ��C�� �5>���� 
'!'� ]�'U� ���B��	� #�� l�G
     5H� 5H�	�� �	"H� ["H`"� /� 5>���� 
'!'� �H���   6B 	� 
H;


���G ��,	��N� ����,�   %�H� o�>�	� � �,6B  �H,    5H� ���� 6�H�
�"�. 	��K   
>H��U� 5>���� 
'!'� ]�'U� ���B�� 	� ��N� l�G

   �H�+,� e��H` 
>��U� ��,	��N� ��/ � �,	��N� ��+,� e��`
    �	�G/�H� 5H�	�� � �H, 
���G 5��� /����� 
>��U� ��, 
���G

 5Jb��Z��fM �,  ]��� �	  "H� 5H� �)14( .    %H�� 	� 
H�>T� 
H;
   l�H Q�HU� 	� �,	��N� 5,� 6/� /� ���� m�JU� 	��H�� Expert 

choice  ���&��� �"� 5� . V�	 	� �,	��N� 
� 5,� 6/� ���>�
AHP  �	�+� #��� 	�1 ��� ���B.  

  
 ��	�1-  ��� �� �
����� �! "
� #�� ���$�AHP %)15(  

��$'�� 1 3 5 7 9 2 � 4 � 6 � 8 

\��N� ���!� ��+,�  5;�� ��+,���O ��  ��+,���O ��  5'�3 ��+,���O �� m'b� ��+,� 
��� �T�@ 

  
����%� �()�*� ��+� :  

Jb�� 7 �� 5�N�� #��N� 8/1536  	�H�-,� ��	�� 310184 

�& ��N+�   �H��� 5�)16( � %H��  
HJb��  ��	��5  
H�@�  �16 

'U� ���� 5�. ZAU� 6�G�G� l�p ���B� ��>S ���B� Z��S ���B 

� 
���� ZAU�/� 	"���  %H��  
HJb��  ���H!, . 
HJb��  �H&, 

�	����� 6���� /� #�+� 	�"C+, mY��� 3 � 4 /� ��� �� 
Jb�� 

8 /��  I�Hj  �H�  
HJb��  OH� � /�  I"H��  �H�  mY�H�� 12 � 13 

�	����� 6���� 
��!+, ���. /�� 5T�+� %��  
HJb��  ���HG	�� 

/�� ��T��	 5M�� 6����3   /�H� �6A>H�  5�"H�� 3� 6�H��  �H,� 
IAJ� � ����� � /�� 5��j 6B ���G	�� �	�� �  6�H���3  ���H� 

��;� c�&� ���� 5� )17( ) �	�+� ]-�1.(  
 

 &'*)1 :( ��� +��	,���.�/�  

  
023� :#��	���4� 6�7�8  
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� ����  
    /� 6��H�	�+�� v��H@� �H�� 
���� 6�-� %��N� 	"p�� 
�

 #��TOPSIS    �H�� ��H� ���&�H�� .  #�H�TOPSIS   /� 5H-�  
  

 5� �	��N� ��K ���G d�+g� ��, V�	���� . ��H,	��N� 
 	� 	�FG ��h~�5���G 6�-� ��6���	�+ �,    �	�+H� #��H� 	�2 

��� ��� c����:  

 +���* ��	�2:  "����� "�*�	;! <���� "��=> "
	����7 �� ��0� ��?38 ��
�����  
,��� ��$(�  

1  5'P� ���N� 
� 5�����  
2  �>� ��f� 
� 5-���  
3  ]!G o"b3 /� �	��  
4   /� �	��mY��� 5��p  
5  5S�+��� Z���3 
� 5-���  
6  5�N�P �;��� /� �	��  

)023�: #��	���4�(  
  

   ��H,	��N� 6�/�� 
>H��U� �� 
H�  H�@�	 5 H�5  6�"H�   #�H� /�
 ��H; ���&��� x�!=�� .     /� 5H,� 6/� ���H� mH�JU� %H�� 	�

 V�	AHP    	� �H,	��N� 6/� /� ]HP�@ W��H� � �� ���&���  
   

 ]-� 2 #��H� �  �	�+�3 ��� ��� ��	�B.  
 �� �,	��N� 
!��J� �	�G/�� e��`02/0     �H@ /� 
H; �H��

 #">M ]��M1/0  	�AHP  5� e���� � ��"� ��+;����.  
  

 &'*)2 :( �� +��@�7� �! �
����� "
� #��AHP  

 
  

 +���* ��	�3 : �� +	�B C7	! ��
����� #��Expert choice  

��$(�   �- �"�'"�
�.��	�� ��� 

 �� ��;��
#!�  

 �- �<���>
��" ?�@�  

 �- �<���>
�A�B'C� D���E 

 �- �<���>
�'(�; �F��� 

 �F��� �� ��;��
���G> 

6/�  295/0  077/0  319/0  146/0  081/0  082/0  
  

���F ���$ �� H$!�	 ��� GIS:   5��HSAY� ��, 
�i �����
 Q�U� �	�� �,	��N�GIS �� . 5� �� �/�� #��� �,	��N� xy�

��� ���J�. ��,�@�� �F@ 5�N� �/�� #���  ��H�G �/��� 
L��"�  
� �,	��N�
"G ��    �� 6��H� �H,	��N� l�H+� 
;  ��H��� �HN. 

 Q�"�»���� �/�� #��� «5� %��N� ���T��� V/	��"� 5�N� 

 V/	� d�HH!J�L��HH� ;�HH� V/	� 
HH� 	�HH�N��d+� 6B . 5HH� /� �HHN�
   #�H� /� ��H�B ���� 6/� ��, 
�i 6��; ���J�AHP   l�H 	�

 	����Expert choice     	"�H�� mH��Y /� ��H� ���J� 5� 
�i 	�
Raster calculator    /� l��H; �H, ���� 	�� 6/� 
�i � ��� I�`

 ��B ���� �,	��N�) �	�+� ]-�3.(  
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&'* )3 :("��� D��E� "! ��
 �FE�  

  

         
  

=�]!- �,5�  �� 
;���� \�Y  �"� 5� ��,������E  �H��% 
 �+� 
� 
K �, x-NT�� � �>}� #B ���� 
� 
'P��%��	 \�Y 
��� 5&�� #B ���� ���,� 6�� d�"� 5� E���.  

 	� 5&�� #B ���� � �>}� #B ���� o�J ["+C� �N� 
'@��	�
   ���HG 5H� n?H�� �,	��N� /� E� �, .    ���H� ����HJ� %��H���

 �>}� ��, n3��k	��  �H��% =� ]H!-  �H,    ��H,	��N� ���H� �

 5&��EK"; ���%  5� ��, ]!-�=����  ���� ����J� %����� �
	��N� �>}� ��,EK"; ���% =�]!- �,  5&�� ��,	��N� ���� �
k	�� ���% =�]!- ���,.  

  
'HP�� 6���� �N� � 
'@�� 	�=� ]H!-  �H,    ��H, #B ��H�� /�
�"� 5� 
>��U� 5&�� � �>}� .
� 	"Y   �	�+H� ]-� 	� 
"+

4 �� ��� ���� 6�� �, 
�J %��.  
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 &'*)4 :(�>�B +	�� 	H �� ��I  

     
  

       �H� �H,	��N� EH� EH� ��H>}� #B ��H�� /� 
'P�� %���� /� x=
 	F� � �"� 5� L+� ����-�6B �,  	"��� m��Y /� #"��� m>Y

Raster calculator     �"H� 5H� 
H���G) 
>H��U�  �/��H�  5���H�.(     

 ���HG 5� 	��-� �� 5&�� #B ���� ���� ]+S %�� .   ��H, 
H�J
 ]��� ���B ����si

+  �si
- 	� 
; �"� ��,�"3    �	�+H� ]-H�5 

�� ��� ���� 6�� .  
  

 &'*)5 :("��	� +��	��  
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 ��, 
�J �3B 
'@�� 	�    mH>Y ]H>M 
H'@�� /� ���B ����
#"��� )Cj=Sj-/(Sj+ Sj-(  d,�H�      ��H, ����HU� � ��H� eH�;��

 ���� �������= e����	� 6���	�+�� v��@�  
Jb��7   6��H��
 ���G 5� z��?���) �	�+� ]-�6.(  

=�]!- �,5�  �� 
;���� \�Y  5� ��,���  �"H� H��O  �H��% 
  ��H��� 5H� �	�� �	 6���	�+�� v��@� ���� ��"T�� .    
H� 
HK �H,

 �+�%��	 \�Y  ��"T�� � ��+,� /� d�"� 5� E��� v��@�
��6���	�+ �, �"� 5� 
���;.  

  
 &'*)6 :( "��<� #�'� ���! "��;� �FE�!�#��7��� �
  

  
  

 � ������� �����:  
GIS #�� 
N�"� 	� 5+�� OJ  �&�� ����	�; � 5����-� ��,

5� ��; )18(. 
����    d�H!�� 6�"H�S 
� 5�������� Z�SAY� �
��HH�G d�+HHg� 6�>��HH�=�  l/i 5�>��HH�= �HH��� 
HH'@�� 	� �	

5� d,��� �3��� �	�B )19(.   	"HY 
�    Z�HSAY� d�H!�� 5H';
 5��������6��� 5����� 
� �     �H� �H,� 5H� 6�-�� 6���	 
����

   � �H!�/ Q�HU� �/�� dT�� ���� Z�SAY� ]�'U� � �	�B��G
 	� ���� ]^�!� 	� 5Jb�� ��� ����B �� ���+, ���� 
N���
  ��H�S�� �	 �� ��+S d�� ����� Q�U� 
� 6���?� ���"'b�

G���  %�� /� 5-� 
;�,��>,�	   �H�� 
H���� ��, 5���G 6�-� 
)20 .(  ��H3 5��, 
� 5������ ���� H��O  �H�    
H; �H�� l/i

d�+g�    � ���H; 5��H�/	� l�"� Z	"P 
� �	 	��N� %���K �����G

���G �C�!� �,	��N� m>Y �� �	 \'�?� ��, .  ���H����� %��K

d�+g� �	��N���K ���G (MCDM) 5� �����  �"�)21 .(  
   H�"� �H� 
H; ��� 6B /� 5;�@ m�JU� %�� ��, 
����  
H� 


   5��H�	�+�� �H;��� 5���G 6�-� 	� ���N�� ��,	��N� 
-���
      �	�FHG�h� � �"HU 	� �H,	��N� %H�� � �H�� ��"� 	�FG ��h~�

 
; x�!=�� 5'�'U� #�� /� ���&��� ���"� Z��&�� 5��f� 
H� 

	"Y       ��H, #B ��H�� dH, � �H>}� ��H, #B ���� d, 6��/ d,
��� ����	 �p 
� e���� 5+�+g� 
���G �p 	� ��	 5&�� .

 /� �p �	"� ��,	��N� ��, ���� m�&'� 
� /�� 5���G 6�-� 	�
 5� �p�� 6�-� 6�"� 
���� w�UT����   V�	 /� ���&�H�� 
;

 �+h 
� �	 d�� %�� 
; �	��N� ��K ��, ]�'U� ��, ���	 5�
��� ����	 �p 
� 5���T� .  �	"H� 
'$!� 
-��� 
� 
�"� �� �FT

     ��H, ��H�+�"� /� ���&�H�� ���"H� 5�-� OT�K E� 5�	��
   ��H,	��N� O��H+ ��� 5�������� Z�SAY� d�!�� 
����
        5+�+Hg� �H,	��N� %H�� 6��H; 
HT"��� � 	�FHG ��h~H� 5�-�

     �H�	 5H� �Hp 
H� eH���� . %�H�N�  6�H-�   H; �
H����5��	� 

��6���	�+ �, �	 
� �};��@ 5� ���	 Z���3 � ����� �	 ���� 

���&��� 6�G���; 
��	� ���+ 5�. �%������� 
�"� 
� %��  
H�- 


; ��6���	�+ �, ���� 
� "U 
�!��� �� 	� cb�  ��H�   6�H-�
5���G �	��` ����G 
� �p 5� ��	 .  
T~H!� %�� 
� 
�"� ��

5-� /� d�� ���% ]��"S �h"� 	� v��@� ��6���	�+ �, ��NM"� 

5�-� ���. 	� �O,�<= %��  
H�   �"H�T� 
H��	�   5�H-� 
H���� 

��6���	�+ �,   
HJb�� 	�7  6��H��      ��H, #�H� /� ���&�H�� �H�
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�	�HH�N� �HH�K ��HH�G d�+HHg� 	� l�HH Q�HHU�  	��HH��Arc Gis 
�HH� 
HH�3���= .  ��HH, 
HH�i ��HH�G	��M dHH, ��	 � mHH�&'� �HH�

  � 5��H� 
H�J �5��SAY�     
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