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����� ��� �	 
���� ��� ����� ����� �� ��� �� ����  !	"#$ �% &�#$	 '"� 	! �� !"� �(�� )���#�  '% 

&*	 .����� �,��* �	 ����� &*	 �% �� �-"��� )	��� �.!�� '"� �� ��	"� !' /�� �$��"% ��-�0�	 1�2� �(�0��� 

) 4)	!��#$ 5 ��(61392;��(� .( ����� ���  % ���� �� /!"=  �>�� �	 !' '	�?�	  "% ��$ @�A �� ����#�$  ��B% 

 �� )&*	Kirpes, 1998 �% ()	�	 �BC� �	 �(�#% ��	�$"% @�A – ����#�$ – ��DE6 �� )	"(� ���A 5 )	"- ��� 

��	"� ��	�$"% /�0 .'"� �� �?��(� )�F- )	�	 2��	 G"65 ����� ��� �	 H��0 ��� ;��(� )�F-  '"� 5 	� $ 

153 ����� ��C� �% !' ���' J�E�	  '�?0	 &*	 6/17 �=!' )A N"�� �� )	�	  '"� &*	 )4O��� 1374 :109 .(

���!"�� �� )6 41?S�� T�� �	 1100 ����� UC� !' N�D� VW?C�  % ���� �5!  '	' &*	 �% !' X	 )A T�� �	 

150000 E� )�- '"� 	! &*'�	  '	' ��	 �% 90 �=!' )A �$ ���� �	 Y��! ��(�	 ���$  '"� &*	 �% �	 �(#�	 �0�% 

!	'!"��  '"�� ��	 )Lantada et al, 2008 (��#C�  '� �� '"� �% '5�� 95 �=!' �	 Z% )�����6 /	��C� ����� 

!' )�F- �	 [�	"- H��!' ��*"� � )�F- �� �(��� 5 /�EW� ���� ��	�	 ��". \'	"� !' ��	 �$!"B% 20 �	� �?B� �	 

\'	"� ���B� !' [�	"- ��*"� �?0�� &*	)Kreimer et al, 2003 .(/!5� T$�% O�*A ��]^ �$F� !' �	� !' 

�	� 4����� �� )	"(� ��� �	 _	�$	 �W=	 ����� ���! �F� 5 ����� ���! �����% U"S,� �� 4'"� !' ��	 �?*	! 

���5	 `�. ���*�(� )	��� O�*A ��]^ a	�-	 5 �=�( �F� 5 Z�W,� 5 �*!� )A ��  '�E?*	 �	 H�� ��$ '"-"� !' 

��	 �(��� �� ���� �% )	"?� ;��(� 5 &0�� ��$ O�*A �]^ �F� 	! ��  '�E?*	 �	 H�� �$ '!"� ���*�(� !	6  '	' 5 �� 

��$!��$	! �#W� 5 �'�!�% !' N���!	 �� T$�% /	X	 ����� &�	'^)��"� 5 4)	!��#$ 1391( . 4��	 ��$ H�* !'

����� G"65 �	 ��� b"�C� )	�	 !' 5 ����� )	,� &���� VW?C� '���	 !' �F-"� Z��6 �$ &����0 41� 5 !��'5! ��$

 &���� G"�"� �� ��- �-"� `�� 4�F� ��$ c� !' 4'"-5 ��	 �� .&*	 �?0. /!"= )A ��$ O�*A T$�%

����� Z��D� !' �$F� ��]^ O�*A 5 )	,��� 2(� '"FB� �	 4��%	 5 �����)�*!1387 V��e5 ��?#F� �	 .(

 &*	 )	,� G"65 �	 f^ G��5	 '"�F� 5 �.'��A 4)	,� a"* !�XA 4)	,� &����)Rattien, 19904(  �% �	 ��". ��

A �	� !' �.'��A 4��-�0 �	 ��gB�^ ��]^�� O�*A Z�W,� :Z��� ��"=	 ��(�� h� � 4)	,� &���� Z�6) )

)	,� G"65 �	()	,� G"65 ���) �!	��	 ��$ h#% 4 ( �� �� !"B% !' ���� �� ()	,� G"65 �	 f^) ���* ��� 5

T$5i^ '"-5 �?0. /!"= /�>� 5 '	��	 &���� 5  ��* 4�(0 ��$ �(��� !' ���#� 5 ����� '���	 !' �% �EW?C� ��$

 /�-!' �����!	 5 �F� ���! ����� TD� �� ��	O�*A"�!�(* �j	!	5 '"� ��$ k��D� !' ��]^ )	"� �� 4����� ��$

O�*A T$�% !' ��X"� 5 ��	gB�^ /���6	 4!"^�#,�)'	' `�>�	 ����� G"65 �	 ���� ��$1395.(  

��!�% 5 �����% =�(� O*�(��� !	D?*	���� ��$4�F� ��$  ���(��� /�S�*�� 4�F� ��A!�%�� �����!	 ����

5 F�  ��	 �	 �'!	"� 5  '"*0 ��$ &0�� !' �$�(� ����^ &�E�% 5 l�� &��6 4�F� ��� ��$�m0 )"g#$�� [��"�

 4)	!��#$ 5 ����=)��!	' ����� �	� !' �$F� ��  '!	5 ��$ O�*A )	��� T�	�0	 !' �*�*	 TD� 4Z��61394( .

 '"*0 ��$ &0�� !' ��"#� !	���^�� �%�S� 5 ��(�	 ��5�0	 �	���*!�� 5 Zj�S� Z��' �� �% &* 4�����% ��$

���#?-	 4�'�W#�–  ����� /	��C� �	� !' 5  '"� !	'!"�� ��"W���� &���5 �	 ���,� &S�� 5 �'��?6	

O�*A 5 �#�	 �� �����  i�"�4&*	 �F� ���! ����� n���� �� o��� /l"D� a�- �g#$  '���� '!	"� .&*	 �]^ 
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 c�=	 �� 	]��� 4)	,� &���� U"p!�Fp !' ���*F� &���5O�*A )	"� T$�% 	! ����� �	� !' �$F� ��]^

4)�$5i^ 5 )����F-)'% Z�FS� 	! ���*! '	��	 5 '	'1390.(  

 �� ��S� �� !' )���% F�  `5�� �% &*	 �?0. !	6 o*"?� �� �(F^ !' )���% �D�(� 5 o*"?� ����

�!�#�� !' 	! ��	��F#� �� �!5� )���% !' 	! ����� )	,� &���� 5 �����% ��* 5 &��* 5 !' 	]� .���#� T$5i^ 

��� 4_�$ �*!� T$�% O�*A��]^ �W,� 1B?,� !' �	� /	��C� ����� )�����( ���*�(� 5 ��?#F� 

q��� ��$ �����!	 O�*A ��]^  �� �� �	 '�E?*	 �� 5 ���� �	 H�� AHP �*!� �� 	���) q��� �$ 5 ����� 

��	"� ^�� 5 ��(����?�	 V�� ��$ VW?C� O�*A ��]^ �� )	"(� �(��. ��$ 4;�D,� ��F� �BD� ��$ �(F^ ��(� 

�� 4����� ��	� ��$"�!�(* O�*A ��]^ )�#?��* 5 �j	!	 �$'�$	! 5 &*��* ��$ !'  '5�,� �������� !' &F- 

T$�% /!�S� �$ 5 /�EW� ���� �	 G"65 ����� H���' �� ��� ;�D,� 5 &*	  �� �?�	'^ r*�^ �� ��	 H	s* &*	 

�% t&*	 ��"gp ����� �	�!' )���% 1B?,� �W,� ��]^ O�*A )	���  

  

B&�+ 
:�2  

�� )	"� &E. �% T$5i^ ��$ �EW?C� !' ��?*	! T$5i^ '!"� �*!� `�>�	   �� &*	 �% �� !"� H�u� �� )	"� �� 

T$5i^ ��$ �� �	 !� :'%  

'	i���	 !' H�* 1388 !' ���*! �?%' '"� &,� )	"(� O�*A ��]^ �$F� !' �	� 4����� �� �� ��.!�% H�� 

)RISK-UE (5 Y5! �(�	0 Z�W,� �WSW* ���	� AHP �� ��	 �>�?� ��*! �% �D�(� 3 �!	'F� )�>�� 

O�*A ��]^ ��� �D�(� 5 �D�(� 2 �!	'F� )�>�� 1% O�*A �]^� ��� �D�(� F� )�>�� �� �(���.  

��	�0 )�*�* !"^ 5 �*"� E�-��5 !' H�* 1389 !' /�� �B$5i^ ����� )	��� 5  ",� O�*A ��]^ ;��(� 5 

��$��	5 �F� �D�(� v(^ )�% F� !' 	! )	F� X	 Z�	"� )�S�	 �� 5 &��* �	  '�E?*	 ;�(� ���0 5 1?S�* 

/����	 ��!	 '!"� ����0	w- '	' !	6 ��� 5 ��	 �� ��	 �>�?�  ��*! ��	 �% 4 ;��(� �	 �=!' 5 ��$��	5 �F� 

�D�(� v(^ �	!	'O�*A ��]^ �W��  41%26�=!' �� O�*A ��]^ 1%4 35 �=!' O�*A ��]^  4o*"?�3 �=!' 

O�*A ��]^ �W�� '��� 5 1�=!' O�*A ��]^ �W�� 1% �� ����.  

��"� 5 )	!��#$ !' H�* 1391 !' �B$5i^ '!5A� ��*�(� �	 O�*A ��]^ )�#?��*��$ �F� F� 

�	� )�#�W*�>S� ����� ��  '�E?*	 �	 H�� �WSW* ���	�  k"���)IHWP (!' 1?S�* /����	 �� ���0	w- 

 '�E?*	 �	  '	' ��$ ����� 5 �E�="� a	�-	 5 =�(� �W=	 �?�	'^ ��	 .v��?� )�B� T$5i^ '	' �% 76 �=!' 

)�#?��* ��$ F� )�#�W*�>S� O�*A �]^ �?��(�  �� ��	.  

 H�* !' )	!��#$ 5 !"^�#,�1395  �F�  '"*0 ��$ &0�� !' ��]^ O�*A ��$ q��� Z�W,� �� �B$5i^ !'

���(p �� )	F� k5�* �W,� !' ����� )	,� &���� '��5! �� G"�"� 4'� Z��� ���*�(� 5 U�C?�	 ��F���� 

�����!	 *A��]x�� Z�W,� 4��$�� )	��� �Xy� h�$ �	 �F���� 5 ����� ��	"� ��^ 5 1%	?� ��"�S�  '"*0 

��(����?�	 5 V�� ��$ VW?C� O�*A ��]^ 5 ���"� zBD� �(F^��! ��(� O�*A ��]^ �?�	'^ �W,�  ��	 �� 5 ��	
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&�*5 �% ��	  ��*! �>�?� T�"^ 5 �?��#- N�D� �� O�*A ��]^ l�� 5 !��S� l�� ?B�� &*	 5 !' 4Z%  '5�,� �� 

�-"� z#$ �� Z�	"� �����% '!"� 4Z�W,� �	�!' ����� !��S� O�*A �]^ &*	.  

{�"�1 !' H�* 2004 z��*! !' '"� &,� )	"(� �����!	 O�*A ��]^ ���� �����!	 F� !' �	� ����� �� �*!� 

O�*A ��]^ )��� ��$ �F� !' �	� ����� !' F� 5��5�#��% �� '�	'^ .)�B�	 !' !�% '"� �	 H�� 

HAZUS,RADZUS �	� �����!	  '�E?*	 '"#� 5 &��F�!' �� oS� 5 ��*"� ��	 H�� �$ �� ��* Y5! ��$ 4�����!	 �� 

��#C� )	��� O�*A ��]^ ���� �F� 5 =�(� N"�� �� )A !' �	� ����� ��$ �� �'�D� VW?C� �� '�	'^ 5 

&��F�!' �� Y5! ��$ O�*A ��]^  !��	 �� �(%.  

�W�!��2 !'  H�*2008 �B$5i^ !' �� )	"(� �����!	 O�*A ��]^ )�#?��* �$ 5 �j	!	 ��$"�!�(* O�*A �	� 

��$F� 4����?�	 	�?�	 ��  '�E?*	 �	 H�� ��$ O�*A ��]^ �W#-�	 H�� Risk-UE )	��� O�*A ��]^ ���#?��* 	! 

�����!	 "#� ' 5 &��F�!' �� �j	!	 "�!�(*��$ ����� !' /�� ��$ VW?C� �� ��#C� 5 H�� ���* /	!�S� ���� �	 

����� ��$ ���#?�	 �?�	'^ &*	. 

5���3  H�* !'2009 !' z��*! '"� &,� )	"(� /����	 ����0	w- �	�  �	��	 ��. )	��� O�*A ��]^ �$F� !' 

�	� 4����� �� �����!	 TD� ��	/�� 5  '	' ��$ ����0	w- !' /������ N"�� ��  �	��	 ��. O�*A ��]^ �$F� !' 

�	� �����  !��	 '"#� 5 �� �-"� �� �� !�?��*  '	' ��$ ����� �� �(F^ ��(� )	��� O�*A ��]^ ���#?-	 5 �����% 

!' F� ��W��� [6	5 !' !"B% ���#W% �?�	'^ )�$�-�� 5 �-	! .&*	4 H�* !' 2011  O�*A Z�W,� 5 ���>� ��

�� 5 {�5' .&*	 �?�	'^ {�".�?�p �F� ;��(� �	� ����� ��]^5  ��� H�* !'2013 !'  �� '"� /������

� ����� ����� �	� !' )	,� &���� 5 ���! ����� /!5� i�"  O�*A &��#- )��*	 5 �$�����*  ",� 5 �����

)��� !' O�*A |�� !'  ��'^ ��$ ����0	w- /����	 1?S�* 5 �!��A ��$ Y5! �	  '�E?*	 ��  �� �(�� T�

GIS  .��	 �?�	'^  
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945  ����0	w- /��?C� �	!	' 5 ?�51 �-!' 5 27 H"� �D�6'  5 �6�33 �-!' 5 59 |� �D�6'  �� ���#�

~���� 5 )A &��#- �� H�* 1390 �	� �� 251000 �� E�����) 4)	!��#$ 5 ���% �E>�13945 ( �� �-"� �� !	6 

�?0. !' ���'�� ZS. ��$ '��?� 5 z(�B�^  �� ���� �% !' H�* 1168  �� h�'��40 H�* !' 4E� !	�$ 1192 

T�� �	 12 E� !	�$ H�* !' 5 1222 �>$ �� &*	 �?�	' ��	!�S� 5 /�EW� ��� �S#� G"65 �?*"�^  5�� � 
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)��*�(F� !5�B� TD� )�F- 4k!�^ 1389.( �W,� 1B?,� F� )���% ��� �	 �W,� ��$ &0��  '"*0 �� &��#- 

5482 5 &��S� 66,9 !�?�$ �% �	 H�#� �� �W,� 4!	��� �	 &#* U� �� �W,� U!' )�FE=	 5 )��W* �#�	�� 5 �	 

&#* J� �� �W,� &B^ �FB� ����^  ��'5�,� &*	 .��	 �W,� �	 _	�	 �� )����� ��$ 1B?,� 4�����% 4!���	 

O����� �	 4V�� \��� ��	�� ��B#-  ��'5�,� &*	 .[W� U"(- �W,� 1B?,� �� ��� �	 ��� ��$  �((%	�- 
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41% 80 �=!'  '5�,� !' O�*A ��]^ 41% 9 �=!'  '5�,� !' O�*A ��]^ o*"?� 5 1 �=!'  '5�,� !' ��� 

O�*A ��]^ '��� �?0.!	6 &*	 �% �� /!"= ��p�� !' �W,� _	�	 Z��6  �$�B� �� ����Z��)5.(  
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HEV 12)�C '(�> �LC ��=H�( '��? 
> 'P��� ���aY  

��� g�' �	 Z�	"� O�*A ��]^ )�#?��* �F� ��$ &��S� /���6 &*	 .h��E� ��	!	 !' '���	 hp"% n��� 

'� )�� ��$�m0  ����� 5 ��#� �	 ��E� )'"� ��m0 ��� �	� ��. 5  �(^ ��. 5 W#�/�� �'	��	 5 )��*	 &6"�  ...

�?*�% �� '"�))�*�*�*"� 5 !"^ 4��51389.( v��?� �� &*'  ��A �	 �BD� &��S� �W,� /���6 41B?,� �� )�B�-

�$' �% 2 �=!' �W,� O�*A !' ��]^ �W�� '��� 5 8 �=!' �W,� O�*A !' ��� ��]^ '��� �?0.!	6 &*	 �% 

?B�� !' _	�	 !",� �����!	 W,��� 1B?,� 5 !���	 )����� �(��� ����� 5 9 �=!' �W,� O�*A !' ��]^  o*"?�

5 44 �=!'  '5�,� �% ��� ?B�� &��S� /���6 )A 250 �� 500 !' &*	 ?� O�*A ��]^ 1% !	6 &*	 �?0. 5 

37 �=!'  '5�,� !' ��� O�*A ��]^ 1% �W�� �� ���� �% ?B�� !' Z�	' �W,� Y?S. ���m0 ?0��� 

&*	Z��)6.(  
  

  

I7�6
�&? : 
:A2 C6:> 
:>� �> C�:�� ���� 'P��� ���aY  

  

VHE C�)12 '(�> C�L ��=H�( '��? 
> �>��� � 
7�� ����L  

���� �� )	"(� ��� �	 =�(� !��S� 1F� �W=�0�� 4�F� ��� �	 G"65 ����� &�#$	  i�5 �	 �� 4�(��� �%	p ���� �� 

��WC� 5 )��*	 !' G*	 &65 c�� �� ''.. ��	��(� !' /!"= �?S� )�� ��� �	  '�- �$ �W=	 5 �� �?� ���� 

4��0 /���= ���� �	 ����� ���(p �	� �� '"� 5 )��	'.��� o�	� �� &���5 �'�� �� ��y� �$	"�  '�?0	

����!) 4)	!��#$ 5 01393v��?� .( �� &*'  ��A �	 �BD� O�*A ��]^ ���� ���� ��W, 41B?,� �� )�B��% �$' 

14 �=!'  '5�,� 2��	 �*?*' �� ���� 5 /���� ���*! !' `�g($ &���� )	,� ����� !' O�*A ��]^ �W�� 

 41%16 �=!'  '5�,� !' O�*A ��]^ 1% 5 13 �=!' !' ��� O�*A ��]^ o*"?� !	6 .&*	 �?0.  
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?B��  '5�,� �� b��?�	 58 �=!' !' O�*A ��]^ ��4'� )�B� �	 `�� '"-5 ���� ���� ��"=	 !' Z�	'  5 �W,�

!' &#S6 U"(- ��� �� �% &*	 Z��' '"-5 ���� �*?*' ��^^ 1�5 5 �� &S� &0�� �� h���.!	 5  5  '"*0

&�W��6 4l�� ��]^ O�*A ��. 5  �(^ �?0. !' `�g($ G"65 ����� 	! �?��* !	"�'  '5�,� ��	 !' Z��)&*	7.(  

  
I7�7
�&? : 
:A2 C6:> 
:>� 
> 0�� AHP �> C�:�� 
7�� �>���  

  

VHE C�)12 '(�> C�L ��=H�( '��? 
> �H��H� 
> C�`(  �>  

��$�m0 ��� TD� �#F� !' T$�% &�*5 )	��� Z#� 5 v��?� &�u%	 \'	"� ����� 5 ��"(�� '!	' .�	  �#�  ���

��$'�W#� )A !' `�g($ �5� ����� 	�- �?��* h� (��D� �	!	' Z�S��?^ �� �	 �g�' 5 ���� O��� �%#?� 

)'% ��$5�� &����0 UC� 5 ��."W- �	 ��*"�  �>�� �	 [��65 �� ���� .��(�#$ ��$�m0 ��� �� ��	"� !' 

[6	"� �!	��	 �� )	"(� �D�(� h� !' k?*' �� )���	 !	0 5 !	D?*	 5  �(^ �?0. !' )A c�� ����. ) ��*	

4�2� 1383.(  

v��?� �� &*'  ��A �	 �BD� O�*A ��]^ �*?*' �� ��m0 ��� �W,� 41B?,� �� )�B��% �$' 5 �=!'  '5�,� !' 

O�*A ��]^ �W�� 1% �?0.!	6 &*	 �% Z��' )A '"-5 ��$�m0 ��* )"�#$  �g��6 �W� 5 ��m0 ��* 

H�#% hW#�	 5 '"-5 h� ���� ��� �� &��S� 3428 q?C� 5 ?� �� %��!� &��� &*	 ����.  

O�*A ��]^ O�*A 41% ��]^ o*"?� 5 O�*A ��]^ `	�%$ '��� �� !"� �5�S� 3 �=!'  '5�,� 	! !' �?0.� ��	 

5 86 �=!' �W,� 2��	 ��� �*?*' �� ��m0 ��� !' O�*A ��]^ �W�� '��� �?0.!	6 &*	 �% �	  �.��' &���� 

)	,� ��?F� ��� �	� ��."W- �	 T$�% O�*A ��]^ G"65 ����� '"-5 ��$�m0 ��� !' *	* �W,� &*	 �% �	 

��	 2� &#S6 ��� �W,� 1B?,� !' O�*A ��]^ �W�� �'��� !	6 '!	' Z��)8.(  
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 I7�8: 
�&? 
:A2 C6:> 
:>� 
> 0�� AHP �> C�:�� �H��H� 
> 
7�� C�`(  �>  

  

HEV 12)�C '(�> �LC ��=H�( '��? 
> ��UC�> �O���  

����� ���! �(�F� ��!�% ���� ��$ �F� TD� �#F� !' T$�% O�*A ��]^ !' �	� ����� '!	'.  �.$ !' ����� 

��!�% ���� ��$ �!	">#$�$ &���! ��"� 5 ��!�% ��$ !�.��*�� !' !�(% g���� !	6  '	' 4��"B� )���	 ��WC� 

[�* 1$	0 �� ''. 5 .	 ��!�% �$ !' ��$F �� ��". �	 [��"� ��"� �% O�* `�� �%#� �� 4��'. )	"� !�2?�	 

&�	' O�*A ��]^ �$F� !' �	� ����� �� �� �'��� T$�%  4�'5!')����1391.(  

v��?� �� &*'  ��A �	 ��!�% ��	!	 �W,� �� )�B� 1B?,��% �$' 14 �=!'  '5�,� !' O�*A ��]^ �W�� 1% 

[6	5  �� .&*	 [��"� ���m0 )A ��?�S� �� !"� �5�S� !' Z% �W,� Z��6  �$�B� &*	 �% ?B�� _�� ��!�% ��$ 

��m0 ���"�A 4��* 5 �!	'	 5 ��(�#$ ���� ��$ ��� ������ 5 1 �=!'  '5�,� !' O�*A ��]^ 1% !	6  �?0.

&*	 �% Z��' �� 1% )'"� ��!�% �?�(= 5 ����"� !' �W,� �� ���� 5 7 �=!' '5�,�  !' ��� O�*A ��]^ 

o*"?� [6	5  �� &*	 ?B�� 5 !' _	�	 [6	5 �W,�  ��'. &*	 5 67 !'�= �W,� !' O�*A ��]^ '��� !	6  �?0.

&*	 �% )�B�  �($' '	��� '"-5 '��� ��!�% ��"�S� &*	 �% ����D� �� �- 4�W,� _	�	 ���#� �W,� 	! !' �?0.� 

5 &*	 ��	 ��". �� )	"� )��� '"#� �% �W,� 1B?,� h� �W,� ��"�S� &*	 5 2��	 O�*A ��]^ !'  }�*

O�*A ��]^ '��� !	6 5 '!	' ��(�#$ 11 �=!'  '5�,� !' ��� O�*A ��]^ �'��� �W�� !	6 '!	' �% [��"� 

���m0 )A !' �%� �W,� ?B�� Z��6  �$�B� �� Z��)����9.(  
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I7�9
�&? : C�>��U �O��� 
> 0�� AHP  

  

HEV 12)�C '(�> �LC ��=H�( '��? 
> I�G  

��� g�' �	 1F� ��� q��� ��$ �% !' )	��� O�*A ��]^ ����� !' &0��  '"*0 �F� �Xy� '!	' ZS. &*	 .

�p$ �W=�0 �	  '5�,� �� o� ?#% 4ZS. 4���� O�*A ��]^ �	 ����� T�	�0	 �$	"� &0�� .Z��� ZS.��� 4 �	 


���� ��� Z�	"� !' O�*A ��]^ �	 ����� �0��  �� &*	4 ��(�#$ $ �p  '5�,� !' �(�	' ��!5' �	 1�� 

ZS. !	6 �?�	' ����4 )	��� O�*A ��]^ ?#% ��'"� .v��?� k�*	� �% �� &*'  ��A �	 �BD�   �� ��(� ���?�	

�!5' Z��' �� ��]^ O�*A )	��� 2� �	 1B?,� �W,� 4ZS. �	 �W=�0 k�*	� �W�� ��]^ O�*A !' ZS. �	 1%

 Z��)&*	  �� [6	510.(  
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I��+ �)�A? HEV 12)�C 
�&? HEV 12)�C ��U 
��� ����� ����U  

 /	2� �� �-"� ��10 ����� 5 ����*	 4 �� )�*�(�!�% �	 E��F� )	��! �% &E. )	"� ��  �	 �$ q��� �	 ���

����� TD� 5 ��!	'!"�� �$ q��� g�' �� &�S� �'��� &�#$	  �((% O�*A !' �	  ��(�	 �� �-"� �� .��!	' ��]^

�S��D� 5 �$ q��� �	 h� $ &�#$	 5 TD� � )A ��� �-5� ���	� �WSW* Y5! �	  '�E?*	 �� �$AHP )���	  �]^

�� &*	 ! )	"(� �� Y5! ��	 �	 )	"��5� &F- O*�(� H�� O�*A �����!	 5 ���*  �	� !' �$F� �����0 ��]^

!	' �% �?�#$	 k�*	 � �W=	 ��$ q��� !' �$ q��� �� �	 h� $ Y5! ��	 ��(�� � .'%  '�E?*	 ������ !' 4�

 5. �	 ��� �$� O�*A �� !	6 ��]^ S��D� f���� fx* 4'�.z  ����5'��$ q��� . 1�*� �W=	��'  

 H5�-)&*	2.(  

<�6K2: l)�+�� 
�)�&� �)�+�� C�L���� �>�) ��  

  � 
�4�(

I�G  

'P���   ��6�+

��&��  

T�H C�`(   C�>��U

�O���  

�>��� n�D  '�6Y  '3U  ;%�W�  �L����  

8  7  6  5  4  3  3  2  1  ;%�W�  

7  6  5  5  4  3  2  1  0,11  '3U  

6  5  5  4  3  2  1  0,5  0,11  '�6Y  

4  3  3  2  2  1  0,5  0,5  0,11  �>��� n�D  

3  3  2  2  1  0,5  0,5  0,33  0,11  �O��� C�>��U  

3  2  2  1  0,5  0,5  0,33  0,33  0,11  T�H C�`(  

2  2  1  0,5  0,5  0,33  0,33  0,25  0,11  ��&�� ��6�+  

2  1  0,5  0,5  0,33  0,33  0,25  0,20  0,11  'P���  

1  0,5  0,5  0,33  0,33  0,25  0,20  0,14  0,11  I�G  � 
�4�(  

  


�H��� C � �  [9�� �L  

�	� ��*�,� � )�5 q��� �$ 5 &���' &�#$	 O�� O�*A ��]^ �	� $ h� �	 q��� �$ �	 `� !	�0	Expert 

Choice  '�E?*	  �� &*	 .Z=�� ��	 Z�W,� �� &*' )'!5A O�� q��� ��$ Xs� 5  '�E?*	'!"� !' 

O�*A ��]^ ���� �	 ����� !' �D�(� � ������'!"� &*	 .O�� $ �h �	 q��� �$ !')Z�� 11 ( '!5A  �� .&*	  
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�S��D� ��5'5' q��� �$ �%�� �	 )A 4&*	 }���� ���#?��* �� �-"� �� &�#$	 )A !' �	� ����� ��?B�� ���?�	 	! 

�� '"� b��?�	  '	' &*	 .��>� ����� ��$ ��	 )�B� '	'  &*	 �% G"� }���� ���#?��* �� �?0!!�% !'  ��* 

?B�� �	 g�' ?�	!�^ ��$ Xs� !' O�*A ��]^ ���� �	 ����� �	!	' &�#$	 �� ���� .�� �!"� �% �p$ !'  ��* �	 

}���� ��	5'��  '�E?*	  �� ���� /�� O�*A ��]^ !' �	� ����� T$�% �� ���� .��l )�5 )�� qCB� �	 ��� �$ 

`� !' !	�0	 Expert Choice  �	 ?#% �� �5�S� ���� �!�.��* )	��� �% ���	� �WSW* Z�W,� Y5! ��1/0  .����

��l 1$ �5! 	! �$�� 5  '% �!	]. �� )�5 �� �-"� O�*A ���F� zBD�  ��A &*' �� ��]^  &*' ��A .&*	  

�� �% !"2(� �����!	 O�*A ��]^ 4�W% f^ )�5 ��*�,��	 �����$! ��  '�E?*	 �	 Y5!AHP`	�%$ 4 �	 )�5 �$ �� /!"= 

�BD� ��$ Fuzzy Membership h� 5 ��F� h� q��� �$ ��  '�E?*	 �	 1?S�* /����	 ����0	w- !' ��l ��$ 

��"�� �	  '�E?*	 ��Rasters Calculator H�#�	 .&*	  ��  

  

I7�12
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��� C�)12 VHE �)�A?  
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 �� !�� �� 	! ���S�	 /�EW� 5 ���#?��* ��]^ O�*A ��� T�� �% &*	  �� ���� 4����� }�	"* ��?#F� �	 ���

!' .'!5A ��	 ��� T$5i^ �� �-"� �� q��� ��$ �*!� !' ��*  �� �?0.2�!' O�*A ��]^ )�#?��* ��$ �W,� 

1B?,� )���% !' �	� �� .&*	  �� ����� �(�	 �� �-"� =�(� '"-5 5 �C�!�� &�$�� Z��' �� �W,� &0�� �

�� �% !	��� �2� ��(#��!	 Z�� ���5	 �?S$ )	"(� c� �#$ !' F� ��.   '"*0 &0�� h� a�- F� U"�� ��$

�� �� U�S� �� ��"�S� ��!�% H�w�	 &,� )A ��	!	 ��?B�� �%  'B0 5 1%	?� �!�?��* �	!	' 5 ��A  	]� .����

 ���>��-&0! �	 ���� /�����!	 4���� Z���"�	 ��A5�� T�	�0	 U"W���� 5 O*�(��� �!	�Fg� �� 4�$ .���� 

)�#?��* u%	 ��l"� #� 5 &��6 4����� �	� !' V��� 5  '"*0 ���(� �� /�S�*y� 5 �����!	 ����  '"�� 4�$

`5�D� �	� �0�% ��>� 5 T�	' &��* ��$"g�	 !' ��(�	 5 F� ���* *5  �� O�* �*!�'!"�  '5�,� !' �?(* ��

 H�� �	  '�E?*	 �� �� &*	AHP )�5 4T$5i^ ��	 �	� ��l �� O*�(� ��$ Z�W,� �%	p .'"�  '	' �$  ��$

O�*A �� �'��?� !��S� ��$!���� �	 Xy?� ��]^ O�*A Z�W,� �	� 5 ����  &6' �� �$!���� ��	 ���� 	�?�	 ��]^

 4��"� U�C?�	 �!��S�!' Xs� ��$!���� U�C?�	 �	 ��� O�*A )A O�%� &F- 4��]^ �� 4g���� �� �$  /!"=

��l  ��$)A &�#$	�� O*�(?� �$!���� �� 5 �$!���� �	 h�$ )�5 �?S��� 4������	 Y5! �	 ��� �	  '�E?*	 �� �$  ��$

O�*A Z�W,� !' �% ���$!���� 	�� 4��"� qCB� �$' )�5 ��  '�E?*	 ��]^  ���S�� &�#$	 �	 �l"#�� ��"�

q��� .�(?S�� !	'!"�����$ )"p G"� 4}���� &��6 /�D�� 4)�#?��* 4)�#?��* �*?*' �� ���� ���� ...!' 

�����!	 O�*A ��]^ �$F� !' �	� ����� 1F� �� �(��� .5 q��� ��	  .�(?S$ ��5�E?� �E�% 5 �#% Y�!	 �!	' �$

��(�#$ �� ��.!�% Y5!�$� �5! 1$�!	]. �� �� ��.!�% GIS)( 5 ���	� �WSW* Z�W,� (AHP) �>�?� ��"W�� 	! 

�	� �����!	 O�*A ��]^ �?�	' 5 )���	 zS��D� q��� ��$ VW?C� 5 O�*A ��]^ ���F� 	! �� �-"� �� q��� ��$ 

VW?C� �� &*' �� �$'.  

T$5i^ !' ��� !"2(� �� T$�% O�*A ��]^ 5 /	!�S� 4����� &*��* T$�% �� �% ����#� N"�� �� Z�6 �	 

G"65 )	,� �� ���� �� )	"(� &*��* OC?(� ��	 T$5i^ !' 2� �?0. &*	  ��. �� �% �?0�� �� �-"�  T$5i^ ��$

�� &E. )	"� �� �-"� �� /��B� �W,� &0�� �����% 1B?,� �(��� :&�E�% ����^ ��(�	 l�� �%��� O�� &�#$	 	! 

�� '"� b��?�	  '	'4 &��6 '��� ��(�	 5 }���� 1% `	5' �� !' 2� �?0. &�#$	 �C�!�� - �g($0 5 !	6 �?0. 
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Abstract  
Correct understanding Dimensions and principles Crisis Management From earthquake in urban areas can as the 
first step in the process Crisis Management and as one of the most basic instructions direction Implementation of 
Crisis Management earthquake is considered. In order normative planning to reduce the vulnerability of urban 
buildings and to present a clear picture of possible occurrence of earthquake and its consequences, assessment of 
urban vulnerable zones is essential. The aim and methodology of this research are applied and descriptive-
analytical, respectively. In order to vulnerability evaluation of worn out tissues of Mohtasham district of Kashan 
city, from the perspective of disaster management, the AHP model and for weighting of indices, Expert choice 
software, were used. To assess of the vulnerability, 9 indices were used. The extent of damages to buildings of 
this district of city has been divided in five groups: very low vulnerable, low, medium, high and complete 
destruction. The results showed that, in terms of vulnerability, 10 percent of district in very low, 19 percent in 
low, 15 percent in medium, 47 percent in high and 9 percent are located in very high vulnerability.Spatial 
distribution of vulnerability in the center of district is more than the other places due to non-use of resistant 

materials, undesirable quality and high antiquity of buildings. According to relevant results. Due to physical 

problems of Mohtasham, earthquake crisis management approach is as an effective solution in order to preserve 
the tissue and reduce damages to the tissue because of earthquake. 
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