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1- Shelter Housing 
2- Temporary Housing 
3- Permanent Housing 
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1- Permanent  Housing 
2- Burby et al 
3- Creating Hazard Resilient Communities Through Land-use Planning 
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1- Land Readjustment Development 
2- Brenda Phillips 
3- Recovery Disaster 
4- Affordable Housing 

506 *+ *P�N# &�I!���R� �'l(# *"YP�2��� &�'() |��9� &�#$ /".�R�� 1! !.�+ .�� �)�- @6�; *; ��= ?9)2�$�-$�+ >� �':
!) >E%f#�� �� �� 1!��# ��\ �9��!.



�S �*��f�*#���+  �2���nd �f6 q� 0 �9?) F5M�� 1��9.T�

7(� ����\+�d r'B'# a � 1�I!�� ��� �$�-�d51�R"�'%- �, *d'	 ��'# �6# ���I2��.
*+?; �'`�$��(+�5{3?� ��\+�d ���$ i9"\# L�"3�>E%f# X8 F����N"-� XG# $� 
$�G# �32A�-<  2W����5# 1�R"�'%- &< �!.�+)<��  &�3�'�FC��p� :�S.(�#�

$�-�\+�d *; 1��� &�f� *+�\	56!��#$�-  �1�R"�'%- �!\# �65P�N"�� ��(m"-� & !+ 
��'.� $� '?9#5�65)�9"d� �W?s�  1�'+ �  &��I2��+ 1��"3I >�QP�A# !(#$�5I'?d 2�5

�n# $��>��65)�9"d� �< �� �# 1!(�!.�+)Coresellis, Vitale , 2005: 68(.� $��/F �
�\+�d *=�I����'%- &�%# $� �6��'��: # &�.��+��:< &�'() *+ �3�*d'	 ��'# 1�R6�(� /

I ���,2��)UN-Habitat, 2006: 8 (:�+ �� �#��� ���'# �1�R"�'%- r'� /X8 1�� ��(	 �6
  /%9#�W-�(# ��	�MI /�# *(�!.�+ :l�2�d ���#$ ��(; �� �l� ��'# *NA(# *; 2/#��� /

F!.�+ *".�� ���,�U4	 �G	 �2$ >��A: ��G# �32A��M# F!.�+ *".�� ���, ��5�\+�d ��
+2#$ �� &!��# $� �"f2E)  !.�+ XD� /&� � j~":�(.�� �� ��I *G��- �R��Y21!. a��# �
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9k	2jI2�5?G	 &�%#�  1��� �;��f# 2-�38 X2 � �5Q#2$  �6���Q#�2F���� �� �6��

1 E)� �+�� F/��(Y# �+ � � /5�N# �d $ *3��� >�Y-�G#  > �h, *; F1!. 1���� �(+ 
�3	2#  1�'9� X2��I$�- &�M5��I$�-��  59k	 2� j# &�f� ���M# $� *; !6���5$�"9# 

��(%	 /29k	 �� L2jI2�5!(= Q#2# 1���!.�+ )-!,�F�'���pp :�(



���- �+�2��%#!(�<�� $� 1��{"-� �+ �,'# &�%-� 5�6... ��� 

# Vzf# �'� WP�A# $� *; �'A��96����I�%�j�# $� �	� /�Iq��65���Y3� � � /
�- *+�� � ��659k	 2jI2�5# @\(- F2��0B &�M�96� W02Q# �2$  �06���Q#�2 �06�� ...

 o�-��+> �h,�65 � � ��# &�kkz"# b-'	 �!.�+ .�� �0#� 30+2��5� F���'0# 0�r'0� /
# 1��+�� > �h,296� &�M2�6�"#���� ��� !G# L�!d �5*+# ��9.�� � .:�+ �� *; ��=�

Q	 ���'# $�22# /2'P � &�M���65�6 1��+�� &�kkz"# �+ �6�"#���� $� L*,�  X#�; �'`2_
�^��%#��$�  F1�'Y� ���/(= ��  �2���'# /5�N# a�\�� ��!) >�35#�!,� �GD��  ��'.� 2c

# 7�38 *+�<�!.��- ���65:�2i{	�# �'l(# *+ �$�0-5�0�!0(�<�� $� �0Y2��	 FX%f0# /
*?3?- X2?G	 *+ �kkz	 >�2+�� �� *� 5$��  �Y	��#AHP �# O �Q# 5$�� ��'0# !0.�+

 �-� *"��I ���, *d'	 .+ �Y3� �� � � /�� �'9Q# ���� ��AHP W-�(# � � F5��0+ 5�	
 *(�MI  �6��2Q# ��'P � ����+ ���z"-� �# 7�38 *+ �6!�< .*� ��= > �h0, F� � /�� �� 5�06 

�NA(# ��'P � �+ *A+�� �� 5�	 �# >�'D ���< �6!�$   �6��2Q# 5!(+����� .�� �#� /�� X2P�
�# $�� �P�8 �� *� �'9� '\"3d *"�� /�� �� �3��+j29k	 w]'9Q# 5> �h0, &��02I 5�06

�8�� > �h, &�2+ �+ �� 5�	 1$�+ 5�65��d *+5> �h, &�2+ �026�# WY0- *0+ �0+�U 5�6
�# a�\�� 5$�� �� � � >�3��N# !(�<�� !0(6�)Bozdag, Kahraman, &Ruan, 2003: 

13-29(.� � &'(��	 *0#���+  ����!0# a'?) �� �)'("# 5��+��� 5�6 ��0-�(. 5M0��  �
j�# $� *� �-� 1!. ���Q#�# ���< /��	�'9� 1��.� ��$ ���'# *+ &�'	:

M���!�  & '6�] ��+ /2P � 5��+���- �� ��p� �m?m# ��'h) i+�'	 5�2I���+ �GY# 
!��'9� H�A# �� 5$�� �Y3� >�3��N#  )Laarhoven and Pedrycz, 1983: 199-27(.

��P�+ C^-S��- ����p�� ��� &�f� �# �'A= *��'P � ����+ &�'	 �� $� 1��{"-� �+ �� �6
*N�$ y ��'h) i+�'	 *?2-  *+ 5$�� >�3��N# *)'9\#�'9� ���z"-� 5�)Buckley, 

1985: 233-247(.�#'"-'P  &��I F�!(+ ���- �� ��p� 5$�-���!��"-� 5��+ �� 5���� � 
��'P � ����+"+ &< _��` $� *� !��'9� ���Q# �?G# 5�6�+��$�� &�'j29k	 *��I!(= 5�6-

1- Laarhoven & Pedrycez 
2- Buckley 
3- Boender, Grann, and Lootsma 
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�'9� &�396 �� &��2I)Boender, Grann, and Lootsma, 1989: 133-143(.���= �

��- �������+ �� /�'� �. � *��� �$��*Q-'	 X2?G	 5�6 5$�� �� � � >�3��N# $� 5�
�'9� ���Q#)Chang, 1996: 649-655(.=���)���� (+ �9"��'RP� ��\�� �� a�Rf2� �

�$��*d�� 5�6�# ��'h) i+�'	 & �� �� 1!. 5!(+!.�+)Cheng, 1997: 343-350.( 
���$  a�� F�PS*?D�� �� � � *3��N# ��{	 �� �?� 5��I$�- �+ *+�� ��  1�'9� ��\�� �� 5�

AHP1�'9� �G+ 5$�� !��)Lee, Pham, and Zhang, 1999: 375-389(. ��'tP  
 �����)S��� (��I$�-*Y	� 1'G�  5�� 5!(+AHP *��� �+ 5��I$�- }��Q	 *?2-  *+ �� 5$�� 

�Y3� $� O��G�� *+ *"3+�  >����G��1!�� 5$�� 5�61�'9� X2?G	  *�M\	 �<!�� )Leung 

and Cao, 2000: 102-113(.

� � &�2# $� � � �+ �("Y# *P�N# /�� �� 1��{"-� ��'# � � F�'� �� 1!. 1��+ a�� 5�6
(f2� 5������= )���� (�#!.�+ .*+*?3?- X2?G	 !(�<�� 5M��# *"36 �?� �'` �Y	��#

*(�MI  �6��2Q# �6!�$  1'G� F5$���-�6 .��'P � �� �-�-� r'B'#  �-� &< 5$�� �6�
��'P � ����+ &�'"+ *�*":�(.�� ��'"- 5�6 WT=[Wi],(i=1, …N) *)'9\# $� ��

> �h,5$�� 5�6[ ] ),...,1,1(,~~ NjijXX ==C��	�# WP�, �� *� >�3��N# 5�6
1!���I &�2+ 5$�� >�'D *+ �� � ��'9� ���z"-� !�� .� �� �'l(# /�� 5��+��6 F� � /

> �h, $� ��C��	�# �� �65$�� *3��N# 5�6X~�m?m# 5$�� ��!)� >�'D *+  T
(TFN) 

),,1(~
ijij umijX =�# &�2+ &< �� *� !���I mij X9"G#5$�� �!) �$�� /��	 ijX~ g

ij1~ iju~K�k":� �': *+ �� &< &�M2# /��"f2+  /��"9� W2	�	 *+ �#(6�!.� !d� 
'k	���N#2o��65$�� 5<�� � � �� 1��{"-� ��'# �?G	 !(2*?3?- XY	��#�$�� 5��&�f�
 1����#!(6�.

1- Chang 
2- Lee, Pham and Zangh 
3- Leung and Cao 
4- Triangular Fuzzy Number 
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c2d�	 a!) �� �+��+ �296�(EI) )
2
3,1,

2
1()2,1,

2
3(

j�# w�"Y3��	(WMI) )2,
2
3,1()1,

3
2,

2
1(

j�#�	(SMI) )
2
52,
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3()
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1,
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j�# �?2:�	(VSMI) )3,
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2,

3
1(
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2
73,

2
5()
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1,

7
2(

��+ ���= � �5'P � ����+ *Y-�G# ��("Y# �6�. � �+�?G	 � � a�� *+ 2X
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1- Synthetic Extent Value        



�� �*��f�*#���+  �2���nd �f6 q� 0 �9?) F5M�� 1��9.T�

*A+��)�(]1,1,
1

1[][
111

1
1 1 ∑∑∑

∑ ∑
===

−
= =

= n

i ij
n

i ij
n

j ij

n

i

m

j ij
um

X

*{P'# >�'D *+ �'� b+� � �� �'d'# 7�B  i9d *Y-�G# *; �-� �;y *+ a$]
# >�'D *{P'# *+������.�6 *Y-�G# $� C��$� L# &'(;� F�6��+�*d�� �3
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�I�M+ ��+5$�� �!)  � 52,));,,12(),,1(( 12221111 SSunSumS =≥=*+

 *A+�� >�'D)T(�Q	�# }����I:

*A+��)T(( ) )(),()( 2121 21
SShgtMinSUPSSV y

s
x
s ∩==≥ µµ

I�M+ *d��  �21 SS ≥)�'� *A+�� (�` $��*A+�� _)�(*Y-�G##��'.:

1 �I�21 SS ≥

)()( 1221

21

mmlu
ul

−+−
− �- ��  ����'# �

*A+��)�(=∩=≥ )()( 2121 SShgtSSV

# /9B ��2I�M+ &�M��$�� �!) L5$�n$�� �!) 5��*+ �R'D$ >�# ��!.�+.
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G# �+ &'(;�I�M+ *d�� *Y-��V:�. # �6�V:�. &$  &�'	Q	 �� �622�'9� /.
��+5��*A+�� �'l(# /)�(# ���, *d'	 ��'# ���6�2j:

�*A+�)�(}{ )( 1 kx SSVMinW
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'P � ����+���65+**A+�� $� 1!#< �-�)p(s2�  1�'+ ���!��"-��2*+ $�
$�-���!��"-�5!���� .��+5��*A+�� $� 1��{"-� �+ �	 �-� a$] �'l(# /)�(����+

'P ����65�	�# ��'9� ���!��"-� �� C.
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#�9	 �� �� �'� X8��#�H'A- )Q#2$ F�6���Q#�2V:�. F�6���6(��  1�'9� *Y-�G#
����Q	 �'l(# *+ �22'P � ����+ /���� ���V:�. �6)MI�*(�6({?	 �	 �-� a$]2;�	  _2W
"#�2Q# >�$�2$ F�6���Q#�2 �6�� ...�� >�'D���.��+5����B 7�h?D�8 �'l(# /�96� W2�
Q#2$ �� ���#�0Q2V:�.  �6��# �62��B &�M�96� W2��� ���V:�. �9� �� �6�# &���$�-.
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�+�(+ *"��I >�'D >�QP�A# *+��%# �'l(#2+��*NA(# cA- �� �,'# &�%-� M;��# ��
F&���	STU4	 V:�. 2�-�(. @\(- X+�,  ���I�����I �� *; F1!�/STWP�, �� V:�. 

Q# ���=2-�"-� ���)A(� � F5E#�� $� �>�9)B(��d� �� �P'�- F5)C(�� �P'�-  
1��+����+5�h� $� )D('k	 >�'D *+��S*"-� !(+5��I ��-� 1!:

A?,*,  "�B����� C��
�(� 
?=;*��� D�4# 2���	� 

Q	 $� C�22Q# /2V:�.  �6��%f	  �62*?3?- ��":�- XY	��#�1��� � &'(;� F�62$� @
MI���+ W-�(# &�%# @(5�,'# &�%-� M;��# ���N"-� ��B �	 �-� a$]�96� W2�6 ��L

*{P'# $�Q	 �622���I /.��+5��*+ a�!,� �	 �-� a$] �'l(# /%f	2�	�# X��N# C�*3
 � ���#2Q# &�2$�� ��!)� b-'	 �6��5� !d �+ *+�f# S�'9� .

� !d�:�	�#��N# C� � � *3��Q#2&�%# O!6 *+ *d'	 �+ �6���+��M;��# 
�,'# &�%-� 

;(<;�' 	 ��E#�% 0� *F�� �(1� 	� 2G
>; 
	� 2G
>; 

�(>�	��(��
-�"-�� )�F�F�( )S,�� FS,�� F�,��( )�,�F�F�,�( )S,�� FS,�� F�,��(

� �5$�
E#���>�9 

)�,�� F�,�� F�,T�( )�F�F�( )�,�� F�,�� F�,T�( )S,�� F�,�� F�,��(

��d� �� �P'�- )S,�� F�,�� F�,��( )S,�FS,�F�,�( )�F�F�( )S,�� FS,�� F�,��(
�� �P'�- 

1��+ ����+5
)�,��F�,�� F�,T�( )�,�� F�,�� F�,��( )�,�� F�,�� F�,T�( )�F�F�(

9%	 $� C�2�	�# X��N# C� � � *3��Q	 *+ �+'� &'(;� 22*Q-'	 �$�� /�Q# *"��2�6��
#���+ !.�+5��*A+�� *+ *d'	 �+ �'l(# /)�(��N#��S1, S2, S3, S4$ >�'D *+�Q	 �22/
#��'.:

S=(4,500,6.00,7,500)*(0,070,055,0.043)=(0,194.330,0.526) 

S2=(2,800,3.500,4.333)*(0,070,055,0.043)=(0,121,0.193.0.304) 
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S=(4,667,6.00,8,000)*(0,070,055,0.043)=(0,201,0.330,0,561) 

S=(2,300,2.667,3.33300)*(0,070,055,0.043)=(0,099.0.147,0.234) 

 b+� � $� 1��{"-� �+ C^-  )T( )�(����j:

��+ &'(;�5I�M+ *d�� *Y-�G# �V:�. *A+�� $� �6)�( )�(F1�'9� 1��{"-� 

V(S1≥S2,S3,S4)=Min(1,1,1,)=1V(S2≥S1,S3,S4)=Min(0.433m0.426,1)=0.426 

V(S3≥S1,S3,S4)=Min(1,1,1,)=1V(S4≥S1,S2,S3)=Min(0.177.0.711.0.149)=0.149 

� *Y-�G# $� C�  I�M+ *d��V:�. 'P � ����+ F�6�&< �*A+�� *+ *d'	 �+ �� �6)p(
# ���z"-���9�2�j.

W′=(1,000,0,426,1,000,0,149)T

��B�96� W2#  1�'Y� ���!��"-� �'� *A+�� �� 1!#< �-!+ ���+�*A+�� o�-��+ �3�
�'. ���!��"-�.!+ *;��` /�# _2��B &�M�96� W2��� ���Q#2Q	 �6��22# /����I.

)058.0,388.0,165.0388.0(
575.2
149.0,

575.2
1,

575.2
426.0,

575.2
1 mW =






=

��+�(+�# /2��B &�M�96� W2�6 ��Q# $� L2�6��5-�"-� �� � F5E#�� $� �F>�9
1��+ �� �P'�-  ��d� �� �P'�-����+5	�	 *+ �h� $� 2�+��+ W�,�pp F�,��� F�,�pp  

�,��p#�!.�+ .# *Y-�G# $� C� &'(;�2��B &�M�96� W2Q# �2�	 �-� a$] �6�� +%f	 �2X
�	�#�C�65�N# � � � *3��#�9	 �� ���+  H'A- 5#�9	 �$�Q#�2V:�.  �6���65

(�96  F*`'+�#2	�Y-�G# a�\�� �+ /��	�# �+ *A+�� �� *; *��< �+ *+�f# �C�65�N# �*3
 � ���Q#2�� >�'D �6���'P � ����+ F����$ ��Q#�2V:�.  �6���'9� *Y-�G# ���6 .� !d
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��	�# �C6�5�N# � � � *3��$�Q#�2V:�.  �6��'P � ����+  �6��6 ���� ���< $� L
# &�f��!6�.

3 �1)H((,�#*I����$# * � � ":'*0*4#(�9���  ��	�=J��  ���
G � 	��(� K*�>%L 2

�	�#��N# C� � � *3��$�Q#�2�6��5Q#2-�"-� ��� �	�#��N# C� � � *3��$�Q#�2�6��5Q#2� � ��5E#�� $� �>�9 
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)�,OP M�,PP 
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:W )P,HPS MP,�OT MP,��P MP,H�T( �	�#��N# C� � � *3��$�Q#�2�6��5� � 5]< $� ��6 1!( 

�	�#��N# C� � � *3��$�Q#�2�6��5Q#2-�"-� ���>�#!: *+ 

)�M�M�(
)�,PP M�,OP M
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)�,OP M�,PP M

�,OP(
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P,OP(
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�,PP(
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.�,PP M�,PP( )�M�M�(

:W )P,�SQ MP,�SQ MP,��H MP,HTS( )�M�M�( )�,PP MP,QR M
P,OP(

)�,PP M�,OP M
�,PP(

�	�#��N# C� � � *3��$�Q#�2�6��5Q#2-�"-� ���$ *%Y. *+ ��:�-� 
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