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O�/0	 3��!$�� !� 8!��#�+ y'% �/15�% $! ?��X1%! "'% �� ?�#9�' �� �'C ?(L4 �D ���
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 �:'�% ( ��� SD�+ �� �H��S� �A%!( �� �1-�� ����'D ��� u�< �� �:��$ E��

 ������H+ �15H� F.� K�4�X	�! "(� �� �	�\�\B	 OD ��!'1-� ( �%�1%�?���'� .E�!
��� �/% �� ��� �$( �Q;! ��5+ �� 8�H+?���4 �1�!��� KLH-+ �D ?�'� ��W�! !� "!

�+��D .6�% �� �.��/+ �\A,+ u�< �� ���/5� E�� $! ����'> ��!��� SD�+ �� ! "��
����# ������H+ O�+ E�! ��* ����'D ��� y�� �� "�I�� FB+ ( ?��(9 F/4 �� .

u9 GA% 8�'� e�� F�:� �� S�� �'D�+ 8�H+ ?�,�9 �� �,�+$��$ "�� �S� �+ z� �,�+$ ��!'	
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�+ 8�H+ E�! �� �A�B+ ����.

\\B+ g%'	 "��.1+ K�.:�A+ ��'+ E�! ����1��# K�'; 83��'# �� ( {H��,� �D "!
8!��H/�k)����(|�B: �� !� �H��+9 ��'+�( �:��! �� �:��$ )%�,+ E�� FB+ ������H+
} �� $! ?��X1%! �� "��012! ( �H�S�� "��GIS �%! ?�!� �!�2 ����$�! ��'+ .( !(�1%!(
K!'%��l)���� (?��X1%! �� !� �5�!� ��� R!�C! �� �:��$ E�� ������H+$!GIS (RS(��

1- Hendrix et al. (1992) 
2- Vastava and nathawat (2002) 
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S�U�9 �,D��,%�E1��# �@� �� ( ��D�	 } ��"�� +���5�! ( �.�7C sQ1U ����H+����! 
FB+ E�� �:��$ "!�� E�! �v'` V!�2! ?�'/���! .E�.+8!��H/� ( �,��:! )���� :��� (��

��$( } �� �(� )�D�	 $! ?��X1%!a�Q5Q% F�QB	 ( �A  E�� FB+ ������H+ �� �7	!�+
��� "!�� �:��$ �1��# �W�1� ( �1 !��� ��D(� E�! )�D�	 �D ��! (���+��!'	 E�! "!��

���# =2!( �i'+ �'@,+ .8!��H/� ( �/`!�'�)���t :��(�:��$ E�� )%�,+ FB+ ������H+ ��
 $! ?��X1%! �� �5Q���GIS ?�'/� E��.	 R�� E�! "!�� !� ��`�� �%��! .8!��H/� ( "���9���

)���q :q(�(� "��#��H� ���Q5Q% "��� FB+ ������H+ �� "$�� ( �7	!�+ �� �:��$ E�
)%�,+ ( �1 !��� S��7	 ������!� }�U-	 ��� E�! u�< 6�/� �� !� 8�H+ E��	 .( �]�1�

69 ���)���� :�f� ($! ?��X1%! ��GIS �Q5Q% F�QB	 �,�!�� (FB+ ������H+ �� �7	!�+
���'/� u�U1�! �'@,+ E�! "!�� !� )%�,+ 8�H+ (� ( �1 !��� "'�# ��� �� �:��$ E�� .

��,� 8!��H/� ( ?�,)���� :�qq (�(� $! ?��X1%! �� AHP "��#��D �� (GIS �� �75� 
?�'/� V!�2! 8�,/% 8�1%��� "!�� �:��$ E�� ������H+��! .�:��4 ( �%(�����' )���� :

1- Guiqina et al. (2009) 
2- Rashedul Hasan et al. (2009) 
3- yahaya et al. (2010)  
4- Sener et al. (2010) 
5- Senirkent 
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���/5� $! ?��X1%! �� !� 8�W�$ "��� "��GIS 3AHP (TOPSIS ?�!� �!�2 ����$�! ��'+ 

�1�!� 8��� (^�,H	 E�! [�XQ	 �D ��!�+ g�B+ �����+ ( �X` ��* �� �� =2!( �i'+ ��!'	
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�'D 8�1%��� �� �:��$ E�� )%�,+ FB+ ������H+ T�(Y� E�! $! R�� ?��X1%! �� ���
 $!F�QB	E�+$ 3�H�Z':(���� 3�A�B+ �5�$ 3���5�! "���1+!��� "Z':'��'+']Z ( �%�,�

�Q5Q% F�QB	 �,�!�� ( �����!�j* K�4LC! ���+�% [��C $! �\A,++ �7	!�+a�����.��
% T�(Y� E�! �	��74a	 [��C $! �	 ��!� �.a^�,HGIS6�+ (AHP �X:'+ �� �i'+ "��

+a��H� �� �:��$ E�� ����a�'D 8�1%��a)%�,+ ( ?�'/� F�QB	 !� ��� ��* FB+ E��	
 3���� �1�!� ���� !� ���5�! ( �A�B+ �5�$ u�U+ ��i9 E��1/D �D �+�* "�����/5� E��

���/� �]!�! �-\� K�'; �� ( ���%�,� .

���'(�)� %&)*� ��'+�� 

�� ��!�� �1`�5+ �� ����'D 8�1%������t�1+'Q�D ��.2'+ �� =��+fq( �*�� ���\�2� 
( �2�� 6'C���*�����%! ?�� =2!( 8�1%�: 8�1%! u�< �� ( �:�/� ��4 �\�2� 

)FH��.(�� �:�� 8�1%��� E�! ��./*�����t�+ �X� ���� ."!�!� 89 "SD�+ TU�
��./*����t��+ �X� ����)8�1%! "���!�j* {QC! 38!��! "�����q :��.(
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,�-)�(���'(�)� %&)*� ����� # �0�1� ��'+�� 

2#� # ���� �3 

!�1�! ?�!'��+ ��(�0	 z/> ���-\� ( "!8��+ ��!�#'�'	 "�� ��'+ �	�.:�A+ ?�(�B+ d��\+
����# �(�` E��.	 ( �1��# �!�2 �%��� .�+'2� &�X	�! 6�+ $! 89 �+'2� &�X	�! 6�+ {�%

V�� g�B+ �� 8!��! �!S�!Global mapper �� �1��# �*(�  ( !�* .��e ���	 "��
�,�� "!�� $��� ��'+ �	�4LC!V�� g�B+ �� "�,� �!S�!Arc GIS 9.3 ��$ ��!'+ K�'; ��

���# V�W�! :�5H� d�%! �� �\A,+ �+'2� &�X	�! 6�+ !�1�! �.�7C "��kK�4�X	�! �� �D 
�� ��!� �'*( �\A,+��\7C �4�X	�! dL> ����# "�,� .� ��e �4�X	�! 6�+ "(� $! )�

 �!S�! [��C $! ( �\A,+ �+'2�Surface Analyses ��3D analyses ����# ���	 .
��e "��?!� $! �Q;�� 3�1�'H% $! �Q;�� 3F5# $! �Q;�� 3�-_�$ �H7� $! �Q;�� "��

�C�7	�! $! �Q;�� (�/-J ( ?�J��!��9 ��e 8�'/� �+'2� [��C $! $! �4�� ( �Q;! "��
"(��-\� "������� :�F5# 8�'/� �+'2� 3�\A,+ ��!�#'�'	 �� �4�� ( �Q;! "��

 
1 - Natural break 
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E�+$ �-\� $! ?��X1%! �%�,��:������ ( "��� ���I1�'H% ��e 8��D �+'2� ( �\A,+ 
�!S�! ( ���1%(�Distance �� Spatial Analyses �� ���	 .��ex,% "�� ( �%�,�

 8�'/� �+'2� [��C $! �v�! "����DE�+$ �-\� �� �!'+ {,* �%�,��:������ ( �\A,+ 
����# ���	 �v!�! "����D �-\� .( ��� $! ���  �� ���� ?�!'/� E�� FB+ �D �%! �.�7C

 F2!�` �D E�� FB+ �/4 �� �*'	 �� ( ���# �!�2 �1�./* SD�+ $! �(��������(9�� 6�% 
�+ �'� .��.	 ��!���1%! 3)%�,+ E�+$ �'7/D �� �*'	 ��?�� E$! E�� FB+ �Q;�� "!�� "!

��!�� �'*( ��� .!� �Q;�� F2!�` ��+'/4 �+!��	��+ �@� �� �1+'Q�D �(�` F;!'� ( ����#
������ �1+'Q�D ��%! ?�� ��(9�� ����� �` 8!',4 )36�\1�! ?�I15�! �,J �'*( K�'; ��

 E�����f��%! 6'72 F��2 S�� �1+'Q�D .(�� �� ( �'@,+ E�/� �� F+!'4 �/� E1��# �@�
 �Q;�� 3�i'+����!( 6�+ �� �Q;�� E�! ( �� �1��# �@� �� ��'H5+ SD!�+ $! "�1+'Q�D 

����#.( �����.+ F�QB	 ( ��SW	 �� �7	!�+ �Q5Q% F�QB	 �,�!�� $! ?��X1%! �� {�%
�,�S# ( �����.+��$ ( ������� ����':(! �� K���7+ �,�� "�,� "���,-�� "�� ),�S#���(

)%�,+ u�U1�! ��*����# �	�.:�A+ �\A,+ �� �:��$ E�� "!�� 8�H+ E��	 .

�*1��� ��45 �5�6� ,��
� %�	���6���� 

�,�!�� F�QB	 �Q5Q% �7	!�+ �H� $!E��	�+9��D ^�,H	"�� O�/0	"��# ?�'� ?���.+ �,J
�D E�:(! ��� g%'	 d�+'	 6!�14�%k)���� (�]!�!����# .E�! �(� ��d�%! �5��\+"�� 

�*($ F+!'4 �,� ?���� ?�� (8�H+! �%��� "��'���,% sQ1U+ !���8!���+ (O�/0	8!��# 
�+��� .E�! z�,_	 �_� $!=+�*E��	 O15�%"�� �`!�C ?�� "!�� O�/0	"��# ��

"�����.+ ���#�,J �%!.!��$ 8�_+! �:'+�� 8��> !� �.�7C ?��b�� F]�5+ ��K�'; �Q5Q% 
+�7	!� O�!�� �+�,> (E�,b/� 8�_+! ���@� E1��# "�����.+ sQ1U+ �/> (�X�> ��

5+��:!���!� )Saaty, 1986, 1994: 426 .( 

7(� (�1#�� ��89�� %�	�� �6���� ���: �:��5��� ��� %(�:; 

�Q`�+ E�! O�+E��	 �Q`�+ �,�!�� F�QB	 �Q5Q%�7	!�+ �+���� !��$ ��E�! �/52 ��SW	��

1- Saaty, T. l.  
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F]�5+ F_-+ (3?��b�� �+8!'	 ���9 !����Q_� ?��% �>��E�� (�.�7C 8�5�! �\��A+ 
�1�!� 3���� F��7	 �'/�)Cimren et al., 2007: 363 .(��1 �% �Q5Q%)	!�+ z�T��/� 

�_��!�# $!�:�5+ ?��b�� �.2!( �+���� �>��d!� 89R�� �Q> �:�5+ (��P'A% 
"�.� 3�����.+ +��$�����. (�,�S#���!�2 ���!�)FH� f.(�'C ���Q5Q% ��1 �% �QD �7	!�+
�+ ���# P�C ��$ ��!'+ $! �_� K�'; �� ��!'	)Mau et al., 2005: 591; Dyer & 

Forman, 1991; Bowen, 1990: 133:( 

��1 �%�:3���.+ 3R�� ���.+��$ �,�S# (.

��1 �%�:3���.+ 3R�� ( F+�4��$ 3F+�4�,�S#.

�Q5Q% ��1 �% E�(�	 ��* T�(Y� E�! �� $! ����'D 8�1%��� �� �:��$ E�� �7	!�+
 F+�� �5U� ��1 �%)�,�S# a �����.+��$ a �����.+ a R����(F+�� �D �%! ?�� ?��X1%!

�+ ��$ P'A% ����)FH��.(

,�-)�(%�	�� ��89���-�3��  �8��<- �� %(�:; ��� �:��5��� �6���� 
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=( ;# %(�:; ��� �:��5��� �� �>�� ,���? %: �3� 

��e �� 8$( E��1-�� )	!�+ �Q5Q% F�QB	 �,�!�� ���+ [Q.	 "!	 E��1-�� �D ���#�!� ��i
��!� R�� E��.	 �� .���.+ �I�� K��74 ��8$( d�%!�� S�� �	�4LC! �`!( �� �� ���

��X�! ��e F !� �� F+�4 89 �D �%! �-\� E��1-���+�,>)Lopez & Zink, 1991 (
)6(�*�.(

@#�A)B( ;# %: �3� ,���?�A#; %	1�&� C��D %: ��
A�� E��� �: )���+ F��GBHIJ:BK(

C�
�A��)�3�L- C#�M+(���? ���&�

u'QA+ �L+�D �� O�+ �L+�D �� G*�+ �L+�D Extremely preferred �
"'2 �Q�  ���'QA+ �� ��/�! �� G�*�	 Very strongly preferred q
"'2 ���'QA+ �� ��/�! �� G�*�	 Strongly preferred �

u'QA+ �/D �� �	 O�+ �/D �� G*�+ �/D Moderately preferred �
8�5H� ���'QA+ �� ��/�! �� G�*�	 Equally preferred �

"'2 F;!'� E�� K�B�*�	 �3t3f3� 
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g�!(� E�! �� m:�!�.	38'1% n:�!�.	 3�A%aij :��!�� ( �*($ �5��\+ {��	�+ "��
rij :��!�� �� ?S�:�+�� {��	�+ "�� �,�S# "!$!iV! (} �� jV! ( 3Wi:�,�S# 8$(iV! 
�+���� .

�(��
A�� # �1�(#� ���'� �3

�,�S# $! z� �� ����� $��1+! �'�S+ )�!�v [�XQ	 $! 3�Q`�+ E�! ���+ E��.	 ���'� ."!��
�Q5Q% )�>�	 F;! $! ��> E�! �/� E1��# �@� �� �� ��':(! �!��� �� �W,+ �> �7	!�+

K(�M2�Q5Q% P'A% �+�/	 �� ���+ )	!�+�+ ?��X1%! 3�'� ���#)Bertolini & 

Braglia, 2006; Moreno - Jimenez et al., 2005: 89 .(	��74 ��a3�� 8$(a����
�,�� "���,-�� "��)�,�S#��(8$( E�,b/� ( 8�-�$( �� �����.+ u�MQ;�` &'/W+ $!

�+ �%�� 8�-�$( �� �����.+��$ u�MQ;�` &'/W+ $! �����.+ ��e ��9)�A�!�~.(

�A�!�)~()(1 ijk
n
kH gWV =∑=

�A�!� E�! ��VH:�,�S# ����� $��1+!j3WK:( ���.+ �� 8$(gij:�,�S# 8$( �� �� ��7	�!
�+ �����.+ ������ .

#(Q8	�� �;�!;���5 # ���!;�� %6��
� 

�*($ �5��\+ {��	�+ ���� !�1�! 3"��#$�% ��� �7%�B+ "!��)A(8$( �!��� �� !� )W(
$! �7%�,+ E�/U	 �	 ?��D u�vλmax W �	��74 �� ��9 �%��A×W= λmax W���� .

�!�\+ O�5\	 ��λ max W ��W�!�\+ �C'��+λmax �7%�B+ �+�'�)�A�!� f.({�%
g%'1+λmax �+ ��$ �A�!� [��C $! !� "��#$�%�� } �� �!�\+ ( ?��D �7%�B+ !� 8!'	

 �'/� �7%�B+)�A�!� �) (�%�2 3�'����q:q��	q�(:
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n
nII λ
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@#�A)R(�1��&� I.I.R P1���� ��3 ����S�T6*� :)���+ F��GBHIJ :JH(

�� ��qt�f���n
f�/�f�/�f�/���/��f/���/��/���/���I.I.R 

$�%�� ��� �#!^J'D "��# "(�5+ �� �	�/����� ( �%! 6'72 F��2 O15�% "��#$�%
 $! �1-�� �#!�/����� O�/0	 �%! �1��K(�M2 �� ?����#���W	 �'  "�� �,> �@� )Dey 

& Ramcharen, 2000.( 

%8��13�

8$( $! F;�` c��1�{��	�+ 3���'1D�� �� ��� �� �i'+ F+!'4 ?S�:�+�� ( �*($ �5��\+ "��
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�Q;�� ?!� $! �C�7	� ���/� �/� � � � f � t q ��f�/�
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F5# $! �Q;�� ���/� �f�/� �tt/� �/� ��/� ���/� �/� � � ����/�
�4�X	�! K�\7C ���/� ���/� �f�/� �tt/� �/� ��/� ���/� �/� � ����/�

=/* ���/� q�q/f ���/q f�/�� ��/�t q�/�� ��/�� �/�t f� �
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@#�A )J(���� P1�����<5W  ;# ����: # �0��� ��:��� ���'��1; C�&6V ��3 

�5��	� ��#�
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,�-)h(%��� # ��� ;� %�D�� %1f ,�-)i(%3��:W ;� %�D�� %1f 

,�-)j(^*� %1f &)*� ���*-%,�-)k(,	! ;� %�D�� %1f 
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,�-)l(%&)*� �?�L��� C�&6V %1f,�-)�m(%&)*� X�- C�&6V %1f 

,�-)��(%&)*� �0��� ��:��� %1f 

�,�� ����� 8$( ��* "���,-�� "�� �� ���.+ ��e u�MQ;�` &'/W+ $! �:��$ E��
F;�` &'/W+ $! �����.+ ��e 8$( E�,b/� ( 89 8$( 89 8$( �� ���.+��$ ��e u�v

�+ �%�� ��9 .8�H+ ����� 8$( �7%�B+ $! F;�` c��1� g�!(� P�� �� �:��$ E�� "��)�(�	
)kk(FH� 3)kl(6(�* ()�(�+����.

�A�!�)�) :(k�n~/m*Wa) + (��q/�*Ha = (Hu 

�A�!�)�:()����/�*La = (En 
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�A�!�)�) :(m��n/m*St) + (����/�*WS = (Hy 

�A�!�)�) :(ml��/m*Fa) + (����/�*Li = (GL 

�A�!�)km) :(mk��/m*El) + (��q/�*Sl = (GML 

!� �A�)kk:(

)GML��f�/�+()GLm���/m)+(Hy��ff/�+()Enl�ml/m)+( Hu����/�=(SWD 

g�!(� E�! ��Hu:����5�! F+�4 En : ��A�B+ �5�$ F+�4Hy : �"Z':(���� F+�4
GL :E�+$ F+�4 ��%�,�GML : �"Z':'��'+']Z F+�4Ha : �?�I1�'H% $! �Q;��Wa :

?!� $! �Q;�� ��C�7	�! "��La :!�! "����D ��vWS : ��/-J ( ?�J $! �Q;��St:$! �Q;�� 
��-H�$ �H7�Li:��!'+ {,* Fa :�F5# $! �Q;�� Sl : �)��El : ( �4�X	�! K�\7C

SWD :�+ �	�.:�A+ �\A,+ �� �:��$ E�� ������H+ ����� ��e����.

,�-)��( ��� �1�<5 %�&5�-�3��  �8��<- �� %(�:; ��� X��*� ��3 
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�;�� �� �`�5+ =��+ �1+'Q�D �� �`�5+ �,�� 
ft ���� )%�,+�� ���5� 
��/�� ��/���� )%�,+ �� 
�/�� ��q/fq� )%�,+ �175� 

� ���/��� )%�,+ 
�f/� ��/��� )%�,+ ���5� 

��� ���/���� =/* 

%��85 # n
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	 �,�!���Q5Q% F�QB=+�* $! �H� �7	!�+O15�% E��	O�/0	 "!�� ?�� �`!�C "�� �� "��#
 �%! ���#�,J "�����.+)Kohbanani et al., 2009: 626(8�H+! ^�,H	 E�! !��$ 3E�(�	 

�+ O�!�� �7	!�+ �Q5Q% K�'; �� !� F]�5+ E1��# �@� �� 8�H+! E�,b/� ( ���/�
� !� �X�D ( �/D sQ1U+ "�����.+�+ ���+ �:�5+ ��$�%)3�%���$���� :��.(�,�!�� E�!

�,�S#O�/0	 �� !� sQ1U+ "�� ( �����.+ "(� ��%�5` F�QB	 8�H+! ( ?�!� �:� � "��#
 ( K(�M2 �D 3?�� ?���� �,� F+!'4 �*($ �5��\+ "�,7+ �� E�! �� ?(L4 3��!� !� �����.+��$

�+ F��5	 !� K�7%�B+���/� .8!S�+ E�,b/��+ 8�-� !� O�/0	 "��#$�%�� ( "��#$�% -
O�/0	 �� ^�,H	 E�! "��!S+ $! �D ����+ ?���.+�,J "��# ����)3�'� �%�2���f .(

�+���� ( �����+ V'Q4 �� 6�+ E�! $! ?��X1%! K�'; �� !� V'Q4 E�! 3�A�B+ "S��
"����D [�'+ ( �	 �+���� �,�+$ �� T�� $! �	 ���+ ( "S���8!�B� �"�� P�A+ �A�B+

�+ �$�% .�+ 6�+ E�! �W�1� �� �� F�� ��* )%�,+ ( "�����> �(� z� 8!',4 �� ��!'	
���# �!�2 ?��X1%! ��'+ T�(Y� E�! �� R��! .?��� E�!���,� �����+ �� �(� E�! $! "��#

�+���� �� g�B+ �+ ���,-�� �A�B+ 8!S�� ���#.
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