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�� �! "�#�$%& �'() !* +*��*�,* +��)  -. .�$� 01*2 �� �! 345�(& "2� �5 +*��* 6�. 37�� 

�,* .+8&�%9� :�,* �5 +*��	 ��;�4�� "�#�< =$>?< �@.�� AB�4< 2 ) C�� �! "345�$; .
�'7* !* �D� "2� �5 +*��	 "�*���; E� �9@4<F>G H��	 I�(; F>G J�� �5 +*��	 ��; "�#

�,* 01*2 +*��	 .K-,L F<*$M ���,�4; �& ���N�L !* �� �! !* �;�� O*�B�P< Q#�& �� +�,�
K-,L F<*$M QN4, *�� C��*� ��* , �5 Q9�$R4< �5 *! O*��>. Q#�& 2 F<*$M H�* I�S4& �

�< ���< 2 ���)K-,L Q#�& �� 3�*$	3;�5 �S;*� ��* >5 Q9� �#.

T�< ���,�4; Q#2U� H�* �'7* V3#K-,L W344&3�3%	 F<*$M H��	 �� �� �! !* �;�� +�,�
K-,L ���,�4; H-4X(# 2 +*��	 "�*���; E� �9@4<�5 �Y*$� W2�G �, �� �Y*$� H��	���� 

K-,LK-,L 2 Z,$S< C���! "�����< T& "����3;�5 .W�*�0() O�M8B* 2 �# H�* �� W3; "�2L
W�*� CQ#2U��,* �[-7$	 2 "��<L C���\� "�# .�[-7$	 ���9< H�* �� Q#2U� �2�]�5 �'-'?	 

W��5���-�*�^) O�M8B* TS>-, !* "�-G)GIS(�,* .�< aP%< �'7�Y b��S�T�< �!�, H��	
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�� ����%�<���5 2 �-�*�^) �%#2U� c �('M �" ��)�-�*�^) W3D%�*�(W��(; C��

$MK-,L W344&3�3%	 F<* CH-<! K-; CF>G !* �'7�� f��$�2* K-	�	 �5 E� �9@4< �� �#
"�5��& �5 "�*$N(# !�5 "�#�\� �5 �,�S,� J3M C�-g() ���! T&*�	 C�45 �(M C��G!�,�� "�#

"�5��& H-<! O�g@1 K,�4<�� �Y�>< 2 "��;�< �#3;�5 .K-,L H-4X(# H�* �� �Y*$� H��	����
	 �5 �9@4<�< ���h 2 W� CQ; C�%# f�Y*$� ��$�2* K-	�34;�5 .

 ���! "�#$�%:K-,L F<*$M���-�*�^) O�M8B* TS>-, C�� �! C+�,� (GIS) E� �9@4<
+*��	 "�*���;.

����� 

!* Q-5 TS>-5 +�1 �B���� �i* �� �& W�*� "2� H-<! W�& j'SP< k�9� �� =�P< �� �! 
!* Q-5 +L�l����� �$. +�) �[� W�*� �,� !* *�3�* .F-�� �5 �� �! !* �;�� O�['	 �m&*

�<���5 �� jgn" ���< �#34;�5 .K-,L �� �! +$h �g-oB p�*$Y �5 �o>� ��; "����
�<3;�5 ���>�* "�#��S�� Q9� !* "34�L�5 3�*$	 .J�R� �-(#* �<* H�*�<���5 "�# �� " ��

�< +�%� *� �g-oB p�*$Y =�P< O*�i* Q#�&3#�)Rashed & Weeks, 2003: 2.( 

�g,$	 "�#�$%& ���,* ���) O�['	 !* �S%-5 �g-oB p�*$Y ���< O�['	 �S��� .�� �<*
�$%&�� "�# +�%� �& �,* qDM �<* H�* �g,$	 I�Y�<���5 �N-S� W34#� �� r-?7 " ��

�g,$	 "�#�$%&�,* �S���)Ebert & Kerle, 2008: 1307.( 

	 "�#�$%& �� H-4X(#�g,$ �� +��L +�) !* �s�[Y 2 +*3�2��; �S<8, t[Y C�S���
a.�; !* �D� C���>�* 2 �g-oB p�*$Y �5*�5�< =$>?< �*3��� "��; �g,$	 "�# �$;

(NÆss, 2001: 506).

O��>. �g-oB O*�B�P< ���, �(#W��S>G "�# �g,$	 �5 2� "�#�$%u �� WU�$5 *� "*
�< vM�53�$; . -� �$)$< 3#*$;"�-d%-� �5 ���& �)$	 J3M !* ���wY "*�5 J!x "�#

+*�?53��*� �g-oB "�#)Charveriat, 2000: 3.( 



K-,L F<*$M QN4,�5 +*��	 ��; E� �9@4< �� �� �! !* �;�� +�,�... ��l 

K-,L O�g��@<�<���5 J�(	 �� �,�4;" ��T�< !* �D� +$G��$G "�# FY*�< H��	
�<���5�,* " �� .K-,L O�g��@<y�B �� �,�4; F-'?	 2 �,��5 �5 "��; �g,$	 "�#

 j'SP< "�# K-,L�>�! 2 "��zS1* C�M�(S)* C"3o��& �'() !* �$R4< �5 "��; �@-?<
�*$G�� 0��12 !* "�-d%-� �<O*�B�P< !* �;�� O*��>. +* -< ��d#� H�* !* �	 �!*���

 3#� Q#�& *� �@-?<)C3(Y*�$� 2 �M�(; ����:��{]���.(

O*��>. 2 ���) O�['	 +* -< C�S��G O�$7 O�9-9?	 2 O�g��@< �����5 ���(SY* ���<
�� �! !* �;�� �� 2 �S��%-� "�#�$%u �� �5�%< "�#��; �� �X�L !* �	*�� ��->5 +*��	 �� 
W!�� I�Y H-M�$5 3#*$. H�*| �'() !*  -. .�5 }� 5 �� �! ~� �*3�2� !* �;�� �[4< O�go	

�< �u �,* "�31 �5 "��; AB�4< �� WU�2 A-(M Ox$?	 2 �--^	 !�, �4-<! 3�*$	
*���G �,�-, 2 "��zS1* C�M�(S) )C�D��)���� :{(.

K-,L "�#�-^S< F-'?	 2 �,��5 H�*�5�45 2 ���\� F-'?	 �� ��)$	 F5�1 �-(#* +�,�
��*� �� �! !* �;�� O*�B�P< Q#�& .�� �! �,��5 H--o	 "*�5 �5$. a.�; �-.* "�#

K-,L +* -<�,* +*��* "�#��; "���� .$5 �� �! I�m< +*$4M �5H-�*�#! )����(��5�2� C
)���� (T5 2)���{ (�;*� �� �� *� ��)$	 F5�1 ���) 2 ���< O*��>. J*3& �# .�� �8m<

 !* Q-5 T5 �� �!��!* Q-5 2 K��P	 ��; 37�� l��;*�G "�)�5 �S%& �[� �* # .��
�& ���Y��� �! CT5 �� �! !* 3g5 !2� ���*  '52� H, ��; �� �5�%< :�-9< �5 "* �� �-��[-��& �

�;*�G "�) �5 �S%& 2� ��4	 �& ��S�* ��[	* �D��<L �$%& )C�g-; ���� :{�.(

K-,L W!2�<*>< E� +*$4M �5 C�� �! �5*�5 �� �#��; "�����Q-� ����) �� "2�
�S;� +�zzPS<��*� �*�1 +$G��$G "�# .>< H�*��g-oB ��S.�, "*�*� "�#�$%& �� ��

W�B�P<* �'() !* C -<L�#� �B C+*��"3) �	�$7 �5 �-.* "�# �S��G �*�1 �)$	 ��$< �	
�,* )CK-oY ���{ :��.(

T�<K-,L CQ#2U� H�* O�2�n H��	 �$%& �PS��� �'() !* +*��* "�#��; ���! "����
�,* �� �! �5*�5 �� .�*�1 O*3�3�	 ��; =$4) 2 I�(; �� T�< F>G 34h "2� +*��	 "�-G

��*2*�� ���< 2 ���)��*� I�o�� �5 *! .�< ���5�1 �[� +*�* # �� �! �# �$12 �5 �)$	 �5 2 3�$;



�� ����%�<���5 2 �-�*�^) �%#2U� c �('M �" ��)�-�*�^) W3D%�*�(W��(; C��

H�* �� �! !* �;�� �$, O*�i* �5*�5 �� ���& �G��<L J3M �5���><5��'< r@, �� K	*�<
W��S>G "��zS1* 2 �M�(S)* �*$G�� "�#3<�-��;*� 3#*$. I�o�� �5 *� "* .�D4�* �5 �)$	 �5

 �23Y +*��* �-g()��< F-D%	 *� �-�� �-g() 37�� +L �� �� �! !* �;�� O�['	 ��2 C3#�
 �23Y ����,�-�� O�['	 37�� )C�9'5* ���� :{.(

�< �� �! Fm< �g-oB p�*$Y �$12 C�4-%���; Q�* �* 2 �-g() 3;� �5 �)$	 �5 3�*$	
2 ��h� *� �#�$%& 2 �#��; �g,$	 2 W�$(� ��N�* *� �4-d4, O�['	 2 O*��>.3��(� �[1 )3Y*

 C+*��D(# 2 �*U����� :�.(

Q,�� :�,* H-(# �5�< ��! O�$7 �5 *� �n�Y ���9< "�#��& y�@< +*$	:

K-,L F<*$M H-5 ��K-,L W344&3�3%	 E� �9@4< �� F<*$M J*3& +�,� !* �;�� "�#
�< �� �!�3;�5 

K-,L ���\� �G34&*��E� �9@4< �-Y�� W� "���� dh +*��	 "�*���;��,* ��$ 

'(%)* +��(� 

K-,L F<*$M QN4,3;�5 �< +*��	 ��; "�*���; E� �9@4< �� �� �! !* �;�� +�,� .��
�< �8	 A-9?	 H�*��$�* �5 ���GK-,L CW3; aP%< F<*$M "345+�,� �;�� F<�M H��	
���G aP%< �� �! !* ."�-G��& �5 �5 H-4X(#GIS ���4%-� K-,L Q#�& "*�5 ���# "�#

SY*�< ��*�* +*��	 E� �9@4< �� �� �! �$12 !* �;�� ���(�$;.

H--g	 r@,"345 K-,L"���� �Y*$� �9@4< E� +*��	 2aP%< +��& K-,L H��	����
�9@4< H�* �� �-Y��.

K-,L F-'?	 2 QN4,W!�� "���� "�#��-g< HS��G �R� �� �5 +*��	 E� �9@4< "*
�<���5 �� W3; =�PS�*'	 2 "��; " �� �� k�9� H��	�@.�� +��2L �,35 "*�5 ���L A-[

 Z-?<GIS.



K-,L F<*$M QN4,�5 +*��	 ��; E� �9@4< �� �� �! !* �;�� +�,�... ��� 

'(%)* �,�-�* 

c�g��@< �� �D��) Z,$	 �& "*���  �� W|2�� ��* G 3; J�N�* +*��	 �4�� W!�� "345 "*
H���2�� ���<! �'7�� �� �u �,* �	�g��@< �N-S� W3��-G�5�� �& 3; �-�	 }� 5 +*��	

���� �$���; �	 ����  u�< Z,$	 �>�! 2 �� �! O�g��@< W2�G 2 }� 5 +*��	 �@-?<
 �4�*| �	�g��@<)H-5 +*�2�%< !* Fw%S< $��* �u�; 2 ~-[-,�� �''(�* (�*� �*�1 �?	
"��w(# q�*|LH-5 "�# H�*| �''(�*)�w��) (�5 +*��	 �� 3-,� J�N�* .�g��@< H�* ��

2 +*��	 =$4) �� "� F>G ���(SY* +3; I�g� !* �;�� O*��>. I�(; F>G H-4X(# 
I�(; F>G !* �S%-5 K	*�< �5 "� F>G !* �;�� O*��>. +L �� �& 3; ��2L�5 +*��	

�,* +*��	.

cI�, �� �%#2U�){��{ (Z,$	(Hakan.A) �D,* �� ��2�z	 !* W��[S,* �5 �-&�	 ��;
W�*$#�< 2 "*RS �4�� �5 Q#2U� H�* b��S� �& ���G J�N�* ��; �� �� �! �@. "345

<, aP%c; H�* �� �.�cI�, !* ������ �	 ����< �� c; "*�*� �& �9B�4cx�5 K-
�< 2 �,* �S��G O�$7 "�S(& !�, 2 �.�, 2 �,* x�5 6�. ��*�d�*2� F->��S� C3;�5

; !* �9B�4< �� H-4X(#cK,�4< K-; �� H-��� 6�. ��*�d�*2� F->��S� 2 ��*� "�	
�<�.�, 3;�5 2��G O�$7 "�S%-5 !�,�,* �S .�� �& �,* W3; +*$4M Q#2U� H�* ��

�$; "�-G$') x�5 K-; �5 AB�4< �� !�, 2 �.�, !* �S�2� QP5 O��R� �5 2 +�D<* 3Y.

c+*��D(# 2 "�d>M )���{(K-,L �$. Q#2U� �� CT->9	 W�� ���h ��*� "����"345 
W��&3�*:

�]K-,L T& "����{]K-,L Z,$S< "��3��]K-,L ���� �)$	 F5�1 "�]K-,L "����
 �Y�>< 2 �-g() T&*�	 CO�9oB �*3g	 CI�^;* K��n Z,$S< "�#��-g< �5 �)$	 �5 �& C���!

J�� E(& �5 CO�g@1 �* �*GIS �9@4<��W��& �,��5 *� +*��	 ��; "�*���; H�* �5 2 3�*
W3-,� �N-S��(>1 �& 3�*;* K��n 2 �Sg() T&*�	 "*�*� �& �9@4< !* ���# 2 x�5 I�^

 
1c)jica(H-5 �S�2� F9S>< +�<!�, E� J�� �D��) H-4X(# 2 H�*| ��2� �5 �g,$	 �4-<! �� �& �,* H�*| �� �''(�*

�< E(& �g,$	 I�Y �� "�#�$%& 34&:(Japan International Cooperation Agency)  



�� ����%�<���5 2 �-�*�^) �%#2U� c �('M �" ��)�-�*�^) W3D%�*�(W��(; C��

Eh$& O�g@1M T& �5�g< �5 �	cK-,L ��g< �� 34S># �� �5 2 34S># ��x�5 "����
�%9�W�$(� aP%< *� AB�4< H�* ���# ��*�* "���4%-� y�B E� �Y*$� H�* "*�5 2 3�*
W�*�3�* .�,* �n*�* "�5��& r-?7 " �� �<���5 :�,* �5 "���4%-� y�B .

cj��; +*��D(# 2 +�G�*! )���l (I3< ��5��& "���� K-,L F-'?	 2 �5��!�* ���\� "�#
W!���<���5 �� *� "*W�*� �*�1 �,��5 ��$< "��; ����3< 2 " ��3�* .*� W�23?< 2� +��L

 �9@4< �������& =�PS�* +*��	 ��; c3.5 ����� �� ���Lc-,� �N-S� H�* �cW3�& 3�*
Q-� W3-%�3�* Q-� !* ���5 +�$5 J2�9< ���H-��� 2 E-��G�* ���5 �5 �o>� W3; �	

K-,L +* -< +�$5W!�� "���� H-5 H�* �� 2 �>-� AB�4< �d�� �5 T-(g	 F5�1 +L "*
a.�; �$)2 2 O3; C�S.�, H-<! �-gn2 C*$# 2 =L 2 T-'1* �$� +$X(# �d�� "�#

K-,L +* -< �� �� �! �$12 �M�,W!�� "�����,* �i$< "* ."�2�n 2� H�* !*��	 �<���5 H
K-,L Q#�&W!�, ��$9	 W�23?< H�* �� "�����,* ��$D>< j-gn "�# .�� F5�9< ��

<c	 !* I2* W�23?c�*3g{��.�, 68� c; �g��@< ���(ScZ9� W3���c5�1 68c�-'
J2�9<"�2�n 2� H�* !* 2 3��*� "!�,K-,L Q#�& �<���5 H��	 CW�23?< H�* �� "����

a.�; y87* 2 �)$	"�#2 "��; ���5 C�5�g< �Do; �-gn2 �'() !* "��; ... F.*�
�,* W�23?< .

A .Ebert) -(+*��D(# 2){��� (K-,L �,��5 �5 �5*�5 �� �#��; �M�(S)* "����
�S.*�� �g-oB O*�B�P< TS>-, 2 �2� !* QN4, !* W��[S,* �5 �& �g��@< H�* �� C3�*

��S,* C�,* �S��G J�N�* O�M8B*c5 ���#��*3#�& "*�cK-,L Q��*�* �M�(S)* "����
W�*�) +L !* �& 3�*c3Y*2 FD%	 f�'(��>(# "�#c�,* �d.Q#�& "*�5 ���L H-4X(# 

K-,L�2� K-&�	 �5 39Sg< �#�2� 2 �S4, "�# �� �2� !* QN4, 34��< H�$� "�#
34S># +*�?5 01*$< .

c+*��D(# 2 " � M )���� (�5W3-,� �N-S� H�* �& 3�*+$h ���#�-^S< �*39< Q�* �* :
+* -< Q�*��* vM�5 !�5 "�#�\� !* �'7�� 2 C���(S.�, T&*�	 C�-g() T&*�	 CH-<! K-;

K-,L�< "����34��< ���#�--^S< �*39< Q�* �* F5�9< �� 2 �$; :�Y�>< CF>G !* �'7��



K-,L F<*$M QN4,�5 +*��	 ��; E� �9@4< �� �� �! !* �;�� +�,�... ��� 

"�5��& "��G!�, 2 �og< ��M :�,* �5 �,�S,� CO�g@1�5 "�*$N(# �R� !* �# vM
K-,L Q#�&�< "����qDg��5 2 ���G.

]�(	�Y +*��D(# 2 �*U�)���� (�'>', �2� !* W��[S,* �5 �g��@< ��$< ��$(� �� �o	*�<
)�9@4<��+ *��	 (W3-,� ��! b��S� �53�* :

]@-Y �� �K-,L �5��!�* ��[S,* C���>�* "����Wa.�; !* V�7 W!�, "�# ���u "*
�>-�.

]+* -< �,��5 K-,L �9@4< �� +L �� 01*2 "�5��u �5 H-<! "��G!�, !* �;�� "����
�� �5*�5 �� ���(; QP5 !* �S(>1 2 �9@4< H�* �5$4) QP5 W3(M �u �,* +L �d��%�C 

��*� �*�1 C���� K-,L a.�; H�*.

]K-,L +* -< W!�, "���� �9@4< ���(; �(>1 �� "*���(>1 ���, �5 �>��9< �� �#
�,* �S(u .�K-,L +* -< H��S%-5 �9@4< �5$4) �(>1 CF5�9< ��,*�*� *� W!�, "����.

]K-,L +* -< +��5 x�5 �� �(�< F<�M C���45��! O�>-,�	 K,�4<�� �-gn2 �5 "����
3�L �< ��(;.

]�*!��< )����(�5W��[S,* O*�B�P< �5��!�* 2 �,��5 �5 ���-�*�^) O�M8B* TS>-, !*
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