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Luers, 2006; Luers, 2005; Turner et al., 2003( ��<�� ��� �	 �Z>� 
 �	�Z" ��F

3
� .!	��W �B ?E" �	 
 �<9��<9 QAF �	 G� H� �	 ..� �A� � �(� H� ��W ��F

JF
a5 �A>	 �MER �	 �W ��<R�� �2�B �/ �/�( � /�<� 3
� �	 .E!� � (9 &�<) ��F-

 �T�!LA� �	 ���45 ^��B �	��T�  :/<�� ���� U�E@ D� T �/�<� �	 �<" �"��X���

(Wilson, Newton, Echeverria, Weston, and Burgman, 2005) ^��B �	��T� �

�MY>� uY� �/ �Y�'� ���45 w�<" �(Wang et al., 2008) �Y�'� ���45 ^��B �

JF
a5 �/ .!�T w�'� T .8�(j 
 ���� �����	 /�[�
� �	 ���� T ���F(Nguyen, 

Liou, Li, & Tran, 2016; Villa and McLEOD, 2002; Wilson, Pressey, et 

al., 2005)T �/�( � �	 ���45 ^��B �	��T� � JF
a5 �/ �E"�� ��!�� U��'" 3
� ���F

 A>���F(Liu et al., 2016; Wang et al., 2008)  ..� � ��9 ��@ ����	 
 U��'" /�<�

 C<V��V S� ^L�@ �/ ���9T�� .���8 
 ��
B C�" ����45 ^��B �(Lq� �� D�	 e�E"�
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 U[�) .� �A� �)��= �V��|[�1 
 UK � ���45 ^��B �	 A��	 ���9T�� ��>��T D� �/ .(

B ���� �/<	 �Y= s�I� �/ 
 .���!j c��R T ���9T�� ��T .//�9 ^�W�" ���45 ^��

�� ��@ ��:�" .'" � l !�� S� .AF/  

      ��� �	 ���9T�� .���8 
 ��
B C�" ����45 ^��B D�	 w	
� /�<� T ����!	 �/

 ��Y�'� &�R�H� �T<j �/ ..� ����<|�F w	
� ��/ �A>��	 U	�M � w	
� ��/ �[>�

C�" 
 ���45 ^��B D�	 w	
��� � ��
B ^L�@ �/ �<" U[�2  ��N�/ �"��E� �	 .// ����

 �	 ���45 ^��B �?@
 �/ ./�/ � ��
B C�" 
 ���45 ^��B D�	 �!��M� �/ �I� U[� D�

 �/ 
 .���!j �W � ��� �W��" ��'	 �� �:/�j S� O<@
 T UE@ l !�� S� T � �IX


�� C<!'� �B ��) �E>� 
/ �/<	 �Y= s�I�C�" �W �"�<) �/ ./<��� ���
B �A>�B

       T �<`>� ���� D� �/ ..� � ��� �W��" �I��� S� O<@
 T AI	 Uj�� �	 � ��	 �W .�

C�"�� &�R�H� �	�	 �/ /<E2	 
 ��	�M� ��	 l !�� S� ����<" /�Z� ��
B �/ .A��	

�� ��� � ��= .�I@<� 
 f��M� �	 .E!� ���9T�� .���8 �U	�M� �W �>I� D�A	 .A��	

 D[���I��� �	 �I��� T 
 �N�/ �<�W �	 ��<�W T .��
�9 ���� �/ 
 �N�/ � ��F

 ���� �-  A��	 ��� � 
 &
�( � ���T �<R �/ 
 /��(Lei et al., 2014: 614) .  

 

 ��")1( ��%�� &��! � '��()
�* )�+ ,�(- .+�/ 012� 3�4 ��5 )��6�.  

 (Gallopín, 2006:301) Cf:   

C�" U��'"�/�K @ &����R ^�W�" A>�T��� �&�R�H� 
 ����	 ��
B-��[� T ���� �-

�� /�� �	 �K'>� �������� .�I@<� S� �	 G� H� ��F A��	(Shahid and 
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Behrawan, 2008: 403) ��
B C�"     �T<j &�M�M'" �/ JL�V �� �X�j ��j �/ .

�� � &�R�H� /�W �<>� �<"(Zhou, Wang, Wan, and Jia, 2010: 26) :1-  �/

 /�[�
� 
 �`>� T �I�ER �����	 
 �Y�'� &�R�H� ��
B C�" ���<2(� C<V��V uY�

 v/�A� �>�
� 
 uX
 G��I" ��������2- �
�9 �/�� �T�� �A� ��"����� uY� �/ 
 �F

�A�� &��[�� ��/ Aj
 C<V��V S� �/ ?�<� �� �� 
 .� �3-  ��/�	��W uY� �/

<Y� �/ ��
B C�" ��M � ..� �<�/ ���!	 ���n� G� H� _ 

JH	 �/ �A� l���" A>�B�� �	 ��<" �	 ����45 ^��B D�	 e�E"� �	 �Y	� �/ D���5 ��F

�E>� D ��9 �`� �/ �	 ���9T�� .���8 
 ��
B C�" e�E"� �bAW �F �(>� 
 .E{� ��F

<ML�	 /<�
 ./�/ ��'	 .���A� �T<j �/ ����	 
 &�R�H� �	 � �[�/�� S� ��R�H� �

�� �Y= �� ��'	 ��I��� �F ��	 l2� ��'�^��B ���/ ��W �"�<) �/ .A��	 �F ��F

 ���45 ^��B 
 ��
B C�" ���� w�<" �2�<" U	�@ �<R �	 .� D[�� &�Y= �� �I���

 �A>>W D��I" ���45 ^��B �dH�� �Y= ���� .'" ?@
 �/ .//�9 dH�� l !�� S�

&��!= ����L�� j ��F�� �I��� S� T ���� � �T<j �/ ��
B C�" �U	�M� �/ .A��	

�A>F/ ���� �W .� ��= �I��� S� �	 ��>W
 0��5 U��� ����	 
 &�R�H� ����<" �

�<�� �	 ��R�H� S� &�: T �/<E2	 
 �>��N��� �C4� �.�
�M� .� ?@<� �	 
 �:<� �

(Berkes, Colding, and Folke, 2008: 58; Folke, 2006: 439) .  

C�" .�IX
 JZ>� 
 �	��T� �U��'" �	 �Y	� �/ �	 �Y�'� &�R�H� T ���� ��
B

 ?�<� ����	 O<@
 �� �Y�'� &�R�H� �W /�/ /<�
 ��[� ^ [� �� ��9A�/ 
/ ��W �<R

�� ��@ ��:�" .'" � ���	^��B ��9A�/ T � ��=�	 ���[� ^ [� D�L
 .AF/ .� ���45

	�	�� ?�T<" ?@
 �/ �W^��B �/ � �Y�'� 
 ���� � ��/�K @ ��[���� U�<� � �/<	 ��45

�� U�=/ &�R�H� �	 0��5 ����<" 
 &�Y= �	 b/�� A�/(Birkmann, 2006:16; 

Cutter, Boruff, and Shirley, 2003: 246)C�" 3�N� b
/ ��9A�/ . �/ �W .� ��
B

�� /�� /�� �B.�IY@ bA� �&����" U	�M� �/ A���9J�5��] U��!� �	 
 �F �A�� �>�	

 .A>>W �9A�T  
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C�"�MY>� ��
B T �T��T�	 
 C4� ���	 �9/��B �/ ��'� ?�<� T � ���8 �

[� �	 ����" 
 ��EY� ����9/�� 
 ���B ��R�H� ��F/A�
�.���8 �W .� �� � ?�<� ��F

C�" T /�[�
� 
 G��I" D� �	 c	�Y� .A�H	 p�M"� �"B ��F/A�
� �	�	 �/ T � [� �� ��
B

d=��C�" ��F�MY>� ��
B �	 3�N� O<� D� �W��" ��[>� �
 ..� .��F ���j �

.���8C�" ��	 cR�>� U�!�� 5 
 �F
 cM'" �� .� � �9 Q<YI� ��
B U��W 
 �I@

C�"���B ��R�H� /A�
� S� T ��
B(Norris et al, 2008: 137)  D� �/ �D� �	 �
���

C�" ��	 U[� ����" 
 ��EY� ����9T�� ����9/�� �/�[�
� .A> !F ��
�X ���F�(� ��
B

�B �?@
 �/.���8 p�M"� ��	 �/�EF� �/�<=T�	 .�9T�	 �M�j �A>>W lF�� �F ��F

 A> !F �9/��B(Berkes, 2007: 35)l2� 
 D��<� . O<� D� 3�N� &
�(" �� [� D��"

 �/ �I�ER &�R�H� ��F/A�
� �x
 �	 G��I" D� A�W;" ..� �I�ER �����	 �	 /�[�
�

�� U[� �I�ER &�R�H� ��F/A�
� �^��>� �9/��B �	 ?@
 �/ ..� �I�ER �����	 �	�	-

��'	 
 ����	 O<@
 �� /��9.�I�ER ��F  

 

 ��")1( :� '��()
�* .+�/ 012� )�+ ,�( �  

(Zhou et al., 2010: 26)Cf:  

d=�� C�"��<�Z� 
/ ��>E� �	 � ��
B C�" �	��T� ��L� � �I�ER �����	 ��
B v�

.���8.���8 
 ��	�M� ��F ����� U[�) .� �// b�Z� ��EY� 
 ���9T�� ��F3  .( 
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 ��")2( :��%�� &��! ,�( 89�")�+ ���2� �:�;! 	
�<.
��  

 ) Parsons et al , 2016: 8(Cf:  

C�" JZ>� �/ ���I� �� d=�� S� .!	��W���� A��	 ��
B�(L<� �A>F/ �W A��	 �B ��F

 
 �j�R �D� �	 �
��� ..� �A� �<>� 3T�� .���8 
 ��	�M� .���8 �<>� �	 �Z>� �/

�L;!� �	 �A�k�5 &��A@ e�E"� �N���	 
 �A>F/ ���� d=�� S� C�H ��� ��= �.A��	  

 � =
��>�) �?  

3
� /�[�
��(�)<" O<� T �X�j JF
a5 ���>�-  3
� ^�W�" D�>k�F 
 ����'"

^��B D�	 ���n� e�E"� D��E" �/ ���.���8 
 �Y�'� &�R�H� T ���� ���45 C�"-

3
� U��'" .A��	 �� ��'� ?�<� ��
BC�" JZ>� ��F^��B 
 ��
B ^L�@ �/ ���45

U��'"/�[�
� T �[� ���n� ��F��� �R �/ ��<�F .� ���F ��<" /�<� ��= ��F

 ..� �/<	 ��'	 .���A� D�>k�F 
 �������� b<�� ��Y�'� &�IL�Y� �T<j ��N�F
a5

3
� �`>� T �B ��W /�[�
� JF
a5 D� �/ �[>� �	 ��<" �	 �
� D� T��2	 ����>� ���9

3
� Td=�� ��F- ����� &����R l !�� � !	 �/ �>E� �<`>� �	 A 	 �/ ..� ���

U��'" ��� b�� � !	 �/ ���n� ��FGIS���L ��2" �	 T��� � D� �/ ..� �"����R ��F

�// O<� �	 ^��> � JF
a5 w�'� �/ �(� H� ��F��	 T �FGIS ���L A�L<" �<`>� �	 
 �F

 ��`� ���F��	 TDistance  
Polygon to Raster ..� �A� �/�( � ���L ��2" T }5 �F

���L �T�� f��M� �	 �� �T����Z>2	 �AI	 b�9 �T��� /�<� �"����R S��	 U�[�" 
 ��F

3
� T �/�( � �	 JF
a5 T ��j�� D� �/ ./<	 �A� ��2" ���L ��T������� �F .A�/�9 �T��
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( � �	 ��� A>�B�� D� �W /<	 ���I� �E!� �T
 
 .��F D��I" ��AI	 ��j�� 3
� T �/�

^��B ��W d=�� D��I" .��2� �/ 
 .��9 &�<) �E"�� ��!�� U��'"C�"   
 ���45-

���L b�]/ �	 ?@
 �/ ��j�� D� �W .� ��
B A>�B�� �	 ��<" �	 .A�B .�/ �	 ��T
 ��F

3
� �/ �A� l���"^��B .�IX
 A 	 �/ �c�M'" ���>� ��
B C�" 
 �Y�'� ���45

���	 /�<� �Y�'��>25 D�	 e�E"� �<'� }|� 
 � ��9 ��@ �^��B ��F .���R 
 ��45

C�"�� u���" cR�>� ��
B�>25 .�IX
 �E��'� ��	 ./<�^��B ��F D��I" 
 ��45

C�" .���8 �Y	� T �MY>� ��
B1  ..� �A� �/�( � ^��B ��W d=�� 
/ T �/�( � �	

) �Y�'� ���45Environmental Vulnerability Index C�" 
 ( �MY>� ��
B �  uY� �/

) ��� �
� ?�<�Regional Resilience Index uY� �/ 
/ D� D�	 �Y	� U��'" �	 (

 �Y	� ..� �A� � =/�5 �IL�Y� /�<� �MY>�1 d=�� ��
B C�" 
 ���45 ^��B ��W ��F

�� ���� � JF
a5 D� �/ �/�( � /�<� �Y	� D� �/ .AF/EVI >F/ ���� d=�� �A

 
 �Y�'� ���45 ^��BRRI �MY>� ��
B C�" d=�� �A>F/ ����  ..� �  �T


 
 ���I� �F �	 � ��� ��K = �A� �����  JH	 �/ ���I� 
 ���L �F A>F/ ����i ��.A��	  

 
 (Hou, Li, Wang, & Zhang, 2016:23; Sahoo, Dhar & Kar, 2016: 151)Cf:  

  �;	�@� =)�� �=��A� !3�;�  

 ���I� ���
� �V���/ �@�� ���W �MY>� �<>� �	 JF
a5 D� �/ �IL�Y� /�<� �MY>�

 U��� ?@
 �/ �MY>� D� ..� �A�/�98  �� !E� ����E" �C�>	 �<[� ��2��\B �� ��2�

^Z��� ��[�� 
 �]�� ����R ���5 &�IL�Y� �	 c	�Y� �IL�Y� /�<� �MY>� .A��	 J���B _�

��Z��	�\B �� � ��� �/ �@��1385  
 ���� � ��/�K @ �`� T DN�F cR�>� T �[�

�����	�� ������N �<[� �/ .�I�� �TA� 
 lZj �	 ��<" �	 �MY>� D� .A��	 
 ��2� ��F

.�L�I� ��49��	 ���� �
� T �[� � ��� ��2Z" &�R�E"� �[E� T ��/�<=�	 ��/�K @ ��F

>��� C<!'� �� � � ��� �I�<" cR� �W\ �/
A'� �IL�Y� D� �/ �f�� D��F �	 ./<�

.��	�@ �	 ��<" �	 �A�����<" ��F�MY>� G� H� /�I	 �/ G� H� ��F/�W��W 
 �F �	 �
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C�" e�E"� JZ>� �<`>��MY>� ��
B^��B 
 � C�H � �Y�'� &�R�H� T ���� ���45

 U[� ..� �A�/�94 @<��� ���� � �IL�Y� /�<� �MY>� .�I J���B ���5 &�IL�Y�) AF/

��Z��	�\B �� � ��@��1385 .(  

!.)�� � BA�  

- /�.+ CD�.�201  

 D� �/ �A� � ��9 ��W �	 ��F���I� �E!� .��F D��I" 3
� �A� ���� �W ��<9 ���F

��!�� U��'" 3
� A>�B�� T �/�( � �	 c�M'" ��� b�� �/ �E"��Expert Choice  &�<)

^��B JZ>� JH	 �/ ..� � ��9 ���458  �	 ��<" �	 .A�/�9 C�H � �B ��	 ���I�

 �
A�1 �� �AF����<��W T ��)�� D�>k�F 
 U!9 T ��)�� ��F���I� �W /<� ���<R �F

�/�
B .�A	 � �� ��	 �T
 �F���I� ���� �	 .E!� �IL�Y� /�<� �MY>� �/ �[�� �W .A�

���� ^��B JZ>� A>�B�� �/ �F���I� D� � ��	 ��49��:;" �A>F/ �/
A'� �/ ���45

..� �"�IL�Y�  
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 ��"3��D2��)F+ ��<.
 � )�G� )= �;	�@� =)�� �=��A� 5�;���:!��"  

��D2��)F+ )
� �<.
 !.��. H�I�J�( �<3= :K��� -!��"1395  

� �W\ A>�B�� �	 ��<" �	3
� JH	 �/ �A���L ��2" T }5 �c�M'" ���>� �	 ��F

f��M� ^��B d=�� .��2� �/ �/ �T
 .A�B .�A	 �Y�'� &�R�H� T ���� ���45

 U[� �/ �W �<R ���F6 �� �AF����>25 /<� �/ �IL�Y� /�<� �MY>� ��W�� ��F

^��B ���� D�� ��	� ��2� �/
A'� UW �W ��<R �	 ./�/ ��@ ���45� 
 �2��\B ��F

^Z�^��B     �MER �/ ����� ��2� T �9��	 JH	 
 � ��9 ��@ /��T ���!	 ��45 ��F

^��B .�IX
 �/ ��� ���E" 
 <[� &�MER .j�!� ?�T<" U��'" ./�/ ��@ /��T ���!	 ���45

^��B �W .� D� �A>F/ ���� �@�� ���W �MY>� �/ ���4527  �/
A'� .j�!� T A)�/

�/ ^��B .�IX
 �/��T ���!	 ���4535 ^��B �/ A)�/ �/��T ���4515  .j�!� T A)�/

^��B �MER �	 �MY>� ���4516 ^��B �/
Aj �" �MER �	 A)�/ 
 ��457  .j�!� T A)�/

^��B �MER �	 �B U[�) .� � ��� ��K = lW ���458.(  
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