
������� 	�
 ��

�� � ��
�������� ��� ����������� �� !" �## $%�

 ������� 	
����� 
�������� �� 	������ ����� 	
����� � 	����
����� :��� !"���� 
����� 
#��!

&'(�) *
�+∗∗∗∗

������ ����	:��/�/��������� ����	:��/�/����

$%� &'
����� �������  �!�"#$�%&��	� ��'()*+ ,-�.- /$ 0�'! �'�1+- '2  3�'45 �'6 �$  7��'�

�8!9�1!2�:! ;�8!�&# ��<2�!- 7� .���> ���?1@A	2BC��#�D�  "E�'! 5- �'F4� ;  /'�-
�8!9��!- GE H;�2� ;? 5- 9 ;�3�:� 09�> 5- I��F8!- �6(>�E$H�JD    '4:<4 ;-:'"K G'6 �'F4 
1���? L�M84-I�#-�4 .�9?��3 �-N6-1I�-� G��"*!�� ��HI�:6  �'F�? �-�'@� GE1  -�'6 O�'P49�E1

Q6�R26 ;? ��<8K- �2 5- S���T�� GP!�A� �'# .  C'2QA	?     5- I��F8'!- �'6 ,�'KUV- 9 ��'�
�9���1���? WQ8M�1QA	 �9� GQ<> 5-2 CQ��K$ �'��3 ,�:T. �'84�@A	 X '2  ;�'*4 B

$����%&� GE�	���()*+ ,-�.- /$�8!9� ��1!2�:8!� �� �:	 C�-:K2�1��Y8R- 91) 5-
 GQ<> H��?�� S��EG"�N� S�-N�- H�2�:	 ��)Q<K S��E	 1���- H�2�:   H$'�2A� ,-�V�'M� S�-N

IN2[4- S��EG����! 1�� 1�-�3�T�� S��E 9 H15�9�*E   15�9�'*E $Q\'# 1�'�(  G'^ �'!-
�N4� G6 _J�/�J�-9 �T���P	  -� `4�22 /$�a�"^"b<�2/ H5 C�-:K� �'(A�2 '�$ '["��� 9$ c

K�<8>-$G6 H	�	2dH �6/22P	J�/�� 9�J/���-9 �T���`4�I�� ����1��61R �-�$��23�4.

�,-./01��2:��()*+$/�8!9� ��Y8R-$�/��?��/QA	2 Q��'K C$/ <'!27�) ;�8'!�&#( /  �:2'!
)�8!9�.(

∗G��4�6 9 �2�-�\> I9�3 �����8!-;�&FT- I�[*4-� $��8!9� 1N��)y.ghanbari@geo.ui.ac.ir.(



D����"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

∗∗∗∗∗∗∗∗∗∗∗∗
 (!')!

f:R91��U6$�2PV�2g4HC2!HG�N�5;��:	9�"4�<��&4?$	-�22\	��h�-�#�(�5

�!- $�2A�G^dP!G8((3;�#�49�$3�457���$�H�:#,-�2.i	$6�M��6

I�[84:j!$4�(4- 1��$R�6$���-�39,��(+1��H1��Y8R-$K�<8>-9 $�2A�

I��8(3�6C2<A	 k�-:>$��"^)/^�1��M8�- /���-9;-��j<� Hlmnn(a- ���� /2;�H

��()*+$%&� 5-�	�U6 /��1PV2�$5 GE �!-�;���1(62��15�9�*E SM6 �6 -�1

6? k6�"� 9$� ��-9$ �5�!)�2�-���� H;-��)<� 9 ;����o:�D.(G8#�3 ;? 5-- H��� /� I�

U6 -�$�� I�4N+ 9 7-�?$a�"��4<� G62�� /2� G8F3 HC$ GE �:#��()*+$p�A� G 6

/8��3�6��I�9�A�1-!92k�	H�2b2I�5 - �	��U6 �[��1PV2�$�!- .

/2"b<�- H�U6 /1 I�4N+ 19��<>26  �2�8*1.i	2��!- � -�3

)Wilhite and Wood, 2001: 39; Wilhite, 1993: 765( 9 ,-�2�:	 S��E p�A� G6

G"�N��� H15�9�*EG6 $�2PV 1U6 /��	 N24 -� ;-5�9�*E L-�K 9 X4� G^ �9� $� ��<#

 ��-� $� ��)Downing and Bakker, 2000: 3 aFontaine et al., 2009: 9.(

��	�R� W2��()*+ B$(62�9 H�!- �-:#� ��$ 'q-�-  ��'�	�Q<K W '2	�$ ��  '"2�5

��()*+$�$�� ;��5 9 ,�# Hf:R9 ;��5 �g4 5- ;? r�� G6 �4-:	 '�   �'"E _'<E ;? ;�

)Wilhite and Wood, 2001: 18 .(q-�- ;�:P4 /)<� ��	�F$ ��'()*+ 5- k��>$  G'E

��<	 ��$-�#� s�T h"^6:4 G6 H� �-:#� �:+1��1-�6 -� ;-9-��1!2�!�  9 ;-�-�'3

G��4�6��G��4�6 9 �+�"# �� ;-N��N16 �.t�1-���()*+ �6 GQ6�@�$�@� ��� �'! �6 G(� �

U6��1PV2�$-�   �'!- I��'E ��u)IFAS, 2008: 145 .(   0�'� �'� G'6H- �� '� I5:'� /H

���	�:! 5- ���8� W1d��T 9 ;�@@A�      G'^ H�'!- I�'# G'q-�- W'Q8M� ;-�'g45-;?

 G'Q<> �'4-:�2  /'(Ev�	 9 0-�'()Hisdal and Tallaksen, 2000: 23( ��'()*+$ -�

 0:Q����9� _e-�#�w _*+ h2��K�1� �g4 ��$325-�4- G6 GE �4�e��E$ G8#-� 7-9�

:A4 G6 H�#�61- G6 GE�  �'�9 �� 0��'�	 7�K ��u2� � '2x:�9��1 '���4 _ '2   y�'+

��u"26� .�6��	 z�!-�� W��[1��()*+ H$ -�'# 5- �-�A4- �6�  h'!:8� h '� ��'K �1



  �6 $��(j*+ ,-�.- $��!�"# 9 $!��6...��"QY�  0�! HG�!:	 9 �8!9�����<# HeJ�Do

�v� ���64��5 9 ��-� �$� f:R9 G6$�2 � G'E ��4: '2 3�'4��6 ;-N$  5- �'8<EoD  �'T��

 �� ���6��9� _e4��5$��2 /) '6 {v:<��2 /�D  �'	 $'! 0�'! ( �� '�   �'#�6 G'@�"� _

)Wilhite, 1993: 138 .(��()*+ G8P�-$�� 9 ��-� WQ8M� f-:4-|�(@	2%�"61 'QE$H

�$8!� ��&} �� -� ;? ;-:	 ��()*+$QR-2<$)!�"#-:�$(� H2x:�9���_H 5�9�'*E1H

��Y8R- 91cK�<8>-$4 �����3 �g.

��()*+$�5 ��2G"��1G6 %� WQ8M�@8(� �:V2%� 9 %G6�:Vw2�@8(�2%�6�.-$	-

5�;�SM6�!- I-�<�.%&��	�@8(� �.- /2��()*+ %$6? k6�"� �6$a�!- �:*E  %'E �6

3�4��6 ;�#$-�61�4v:V ,�� _$0�! ��)��()*+$(C["> Hk	-�� H   9 f�-N'� H�'�

~�6��$�6? k6�"� GE$ �&4? -����N��1:>1$� C2j*	���42G6 N  @8'(� �:'V25 % '� ;�

�$62  �'"" /'�- 5- 9 L? k6�'"� H9� �'�1 A�'!$5 9��5�2 '"$ HG'u284 �� 9���� '2�  9 �'�

!i	26 G8(6-9 ,�(-�.i	 �&42 ����� �"�-:+ ,��(+ 9 G8����.

0�� �� G6.i	 H2��()*+ ,-�$���6-1���8� 9 ;:3�4:3 GE ��-� G'6 {v:<�� ��'	� X

4��5 �#�3 5- `� 9$4v:V {�8P(4$f:R9 5- `�HI���*� C6�R�4- .- ��� / HG'"2�5

(@	2%�"61���$ a�!- G8��3 ,�:T ,9�F8�+�6$.i	2 ��'()*+ ,-�$  .i'	 G'6 -�2 ,-�

@8(�2w 9 %2�@8(�2 9 %�.i	 �2�9- ,-�2 9 G:4�.�G@PV G�"61�$ �'""E)Wilhite, 1993: 142a

4-9��E$ H����:�� .(.i	2@8(� ,-�2��()*+ %$  G'6 �:'6�� dQw- G'YM*� �'�1QR-2 '<$H

L?9-:�$� 97:6�!- $8+�"# H��-.i	2w ,-�2�@8(�2 %$��(j*+!9 GE2k z:'(A��4 9 �	  �'	

H�!-!? G62d��1��Y8R-1K�<8>- 9$�:6���$:#G6 GE ���� �QK29 9 �� '3�$ �'�1 ;?

G68M!$�$<E ;-:	2  M'*	 -� �'&4? �2�-� �)Walker and Thers, 1996: 8 .( ��'[4 5-$

��.i	 H�[2��()*+ ,-�$8!� G! G6 .i	25 ,-���(A�2�$);-9� S��E �"4��L?  H�'�

��2�L? ��! /8�� /��15��5�2"$�!�� H�  �:'# Hr�'+ S1 E S��'E 92F '2 HL? � 9

S��^f:"	32��$(��Y8R- H1)-N�- ;:b<��R S2 5�9�'*E ,v:YA� �<1 '�-� 9$ H

-N�-�-�6 ���@	 S17-9��1%E -N'�- HI�&6�N� S� '"  �i'	2 HL? / 9 �:	 S��'E '2  �-:'� �

-�w$�(HK�<8>- 9$)�E �"4���:! ,U)*� 59�6 9 �#-�&6 ��! S��\	 '� -N'�- HG� S

�����	1!2!�$K�<8>- H$�� 9���8$-N�- H�3�� S2�162  S��'E HL? k6�"� ;-�6��E /



D����"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

E2F23�45 �$ H�@� H 9,�>�&� ( '(@	2   �'!- I�'# %)  '��E 9 5�9�'*E$ H���o:��� a

Gupta and Gupta, 2003: 9 aNairizi, 2003: 15 .(- '� .i'	 /2 �'6 ,-�  '(6 ,U��'�	2 ��

�2b2 I�I�:6 I-�<�- �6 ;9N�- 9��� 0:YA� G)"��e��()*+$�!-�6�	 H$  H��'!9 5-

f:R9 ;��5��()*+ k6-:	 H$� 92!? ;-N2d����1-�# �� k�-:>�3�4��6 ;-�@� h$42 N

G6� ��<#$9� �)*)}$ H��o�:�� .(- %&� H0�� �� G6�GE �!- /���P4 ��'()*+$ -�

�� {���T�I�-1�2N�)$ 9�G�R-9 �-1PV2�$H���3 �g4 �� .i'	 G)Q62   5- G'���> �'6 ;? �

�V�6 C���	 B2�� /�I���15��(�A2�$K�<8>- 9$c��Y8R-1 4 �'62 �'�5�1  G'6 7��'�

 L? k6�"��!- hP	��)Knutson et al., 1998: 1544 .(

�u4? 5-�8!9� ;-:"K G6 �:2! 1�8!9� GE� I�# G8+�"# L:+ 15�9�*E �2Q6�R �6 $

�!-$� �g4 G6 H�!�G^ �8!9� /�- ��Y8R-     L? k6�'"� 9 $3�'4��6 ;-N'2� G'6  $[8'(6-9

%2@8(��6 G8#-��#.G}�3-V ��0�! 0:��1+-2G6 �9�6 I�20�! /��1���D  �'	����H

:> ,v9N4 S��E1�# S��E G6��:	 �25�9�*E ,-�1 '�-� 9$84 �� 92 G'uH  S��'E

(6 ��?�� ��!2��1�8!9� 5-2�;�G@�"� ��- HI�2��u4-8�i  G'����� ;:"E�'	 G4�F! k��'> 1-

���� C2QA	 1-�6e�:T ;- 1�����2� 9 $��()*+ �'!- G8��[4 , . /'�- 5-H9�  B'2@A	

 9 /�9�	 �:2! 1�8!9� 1���-:4�+ �6 $��()*+ ,-�.- ;�26 9 $��!�"# ��� �6 ����

 -�>-�!- I�#.

*����")+,� -
 5�	 9 �E-9)Walker and Thers, 1996: 3(H@A	 ��2@$��()*+ ��:� ��$H ����)�-�

3���? d(E 9$-�61.i	 H;? �6 GQ6�@�2� 9 ,-�2 �'����1 ��'()*+$  8'!� ��'&} �� -� 

5��(A�2�$��Y8R- H1K�<8>- H$;-9� 9(@	 �+�"#2%�"61I��E�4- .�84 G6 G>:	 �6� X

@A	2BH����)�-�$��� ;:b<���� �I�V�M�9�	 H���V /��1I���?5�!1   �'6 G'Q6�@� 9

5 ,�g�U� Hk6�"� �6 ,��g4 HL? ;-�A6��(A�2�$  ��'3? ��'! ;��6 v�6 H$ - 7��'� 5

�V�G��4�6 B��1#5:�?$9�	 9�u$H9-N�-���)<� S162-�>- SM6 /$�@A	 92	�@$

-�61.i	 S��E2#�4 ,-�$��()*+ 5-$�2�!- I�# ��&"* .@A	 ��2� B� �'[1  `��'E H



  �6 $��(j*+ ,-�.- $��!�"# 9 $!��6...��"QY�  0�! HG�!:	 9 �8!9�����<# HeJ�D�

)Combs, 2000, 112 (.i	2��()*+ ,-�$ .i'	 G8!� G! �� -�2 ��'Y8R- ,-�1 K�'<8>- H$ 9

5��(A�2�$G@PV�"61 �6 9 I��E6 ��P	�- 9 C���	2- /�� /2.i	 9 �����2%� �-N�-$�   �'6 �'&4?

��)�Ei	 �[25�9 ���!- I� ."E$)Kenny, 2008: 678 (4 '2 '����� �� N  �:'+H  .i'	 �'62 ,-�

K�<8>-$��()*+$��-:� G6 9 I�# NE�<8�1<(> S"	 ;:b<�$ '4-9� 9$  9 L-��'�- H

3��(�-$3�� H2�1��13�-:4�+$E S��E H2F23�45 �$�--N�- H�-��H,�>�&� S9 -N'�-� S

�:<K �@�$d��R ��%&��	�� /2�����1K�<8>-$��()*+$�!- I��E I��#-.

>�(4$ I�-95)���� :JJ(H@A	 ��2 ;-:"K �6 �:+ B» '!��6$�2 ���'��1 ��'Y8R-1 H

5��(A�2�$K�<8>- 9$��()*+$«H%&� GE �-� ;�*4�	�� /2 ���'��1 ��'()*+$ ��

��Y8R- ���6-1 95��(A�2�$,��PK5- �4-:   S'M6 ;Uw�'# 9 ;-5�9�*E ��?�� S��E

5�9�*E1-N�- H�R S2I��&4 �<-N�- H���6 O�4 S2��)1R S��E H,�>�&� 92�5 �<2/-
��15�9�*E1-N�- H�R S2�� 9 f:"	 S��E H-�w �<23 S#:� ;�# W2��$  S��'E H

E2F2�+� G6 ,��(+ Hr�+ ��84x �2)$32��$H 0:V ;�# I�	:E 9�9�e9� '�3 S '2I�.

�-�6-2<$(� 92"$)���� :�J(G����� �� H-1$!��6 G6.i	25 ,-���(A�2�$ ��'Y8R- H1

K�<8>- 9$��()*+$����)�-� 91���> �� ;? �6 GQ6�@� �*K��1- '� ;-� 9 G'8+-��� �'6

�84 z�!-�G6 X+�6 HI��? �!�$%&� 5-�	�.i	 /2 ��'()*+ ,-�$ ,��'PK- 5- �'4:  S��'E

? k6�"�6$A�!$5 9��5�2"$ 9 sU*R ��2�   I�'} ;�'# _'*+ HsU  G<'*} H�'�  9 �'�

,�"R3 S#:� f:"	 S��E H�� '2��$   E S��'E HsU'*R �� k'	-��2F '2 L? �) .i'	2 ,-�

5��(A�2�$(�:	 5- CT�� ��?�� S��E H2�-� ,-�$"P� 9$-N�- H�N� S�G"��1�:	 '2 �

-N�- H��Y� 9�R S2I��&4 �<-N�- H�����6 S$  5�'! G'6;�� �'�1 '8�9�$ 9w2� '8�9�$ H

����?�� S��E1���! S��E HGR�F8��G �'�1  ��'> 9 �'6�.1 �'��-:4�+1 �'*K��1 H 9

\	22I�&6 7�g4 ��-��61).i	2��Y8R- ,-�1(.

��E 9 5�9�*E$)���o :��o (!��6 G6$I5�!��1.i	2�� �6 �-�3������()*+ �$

� 92�����15�9�*E SM6 �� ;?1�� 5- I��F8!- �6��8+�! ,v���� 01G8+-����4-  �'6 a

G6 X��84 z�!-HI��? �!�.i	2��()*+ ,-�$8!� ��&} �� 5�9�*E ��Y8R-1  ��'Y8R- H

�:<K$� H2x:�9���5 9 _��(A�2�$� �-�R$32a�4�"b<�2/H   G'6 G'>:	 �6 ;-5�9�*E



�����"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

9�3�$��1K�<8>-$��Y8R- H1 '"� 9$  �'���)�-� �:'+�$  -�'6 -� ,9�'F8�1  �'6 G'Q6�@�

��()*+$�6�$N3��"" .

@A	 ��2� B� �'[1H �'<A�1�  ')� 9 G'4�[2%  �'!9�)���� :��o (9�1 .i'	2 ,-�

��Y8R-1��()*+$!��6 G6 9 �4�# NE�<8�$.i	2���4 �6 ;? ���-�1  ;�8'!- �� ���8!9�

�"8+-��� ;�u45 .�84�@A	 X2E�� B$  ��'()*+ G'E �:6 ;? 5-$� 9 '2 ,�>�'&� ;-N �'�1

�8!9�$�<V- �62;�"�D�6-� �T��   '"�� 9 �'P��$  H��-� �:'>9 �-� G'6 G'4:31-  G'E�o

 �� �'T��''2 ,�>�'&� C�''�1 �8'!9�$�''@�"� ��   -N''�- �'QK G''6 G'����� ��:''�� �''49� S

��()*+$�!- I�:6 ��.�9$q$6-�&! 9$)���� :�JD ($!��6 G6.i	25 ,-�� �'(A�2 '�$ H

��Y8R-1K�<8>- H$! 92!�$��()*+$ ! ;�8'!- ��2 9 ;�8'(  ;�8'(}:Q6 G'8+-��� �'4-a  �'6

G6 X��84 z�!-HI��? �!�� 9 ��.?2�����1 ��'()*+$  8'!� G'! �� 5� �'(A�2 '�$ H

��Y8R-1K�<8>- 9$c-9�;8+�"#$� �-�R$32�4� . 5- GE ;�'2� ;?� H2 ���'��1 ��'Y8R-1

62�8*�� 9 /2�����1K�<8>-$c;-9�8+�"#$�8<E�.i	 /2- G8#-� -� ��!.


�.� 	��/!
:� ��-,��PK $��()*+ GQ<> 5- $�2PV ,-�V�M� 9 �'"�-�� 5- �4-   d'��w $'�2PV 1��

 /8#-� �6 GE;-:	d2!? ;�2!� d>:� H$����(+ 9 ��$	-�6;�(4- G  �'(�5 h2A� 9 ��

4? I��� 9$� �& �4:#)�:�1���V 9�j<�;-�H���� :�D(.0�� �� G6H /�- 1�*6 k�-:>

G6 -� k��R9L�"8>- C�-:K G6���4G8����� �����  9 I5-�'4- 9 �-�'+� ��- H�4-    �'&4? �-�')	 N'24

���8� C�-:K 5- $#�49 $4�(4- H$<2QR- H$��2�-�\> h�-�# G6 G8(6 GE �!- �� ;? �'"4��

��$� �22\	 G@�"��"E .�6�"6/�-H/�- 59�6 5- 1�23:Q> 1-�6 GE �u4? 5-I���� G4:3  1�'�

$<4 ���� ;��5 �� ��P4��5-:K �� ;-:	"K 9 C�  a��'E ��'u�- /���2"6 �22\	 1:> �T� ��

Gu284H��I��} 9 $�:T- C� I-� G4:3 9 /2�5 19� ���6 -� 5�!G6  ;�"E�'! ;�2� �� I��9

G"&��   G'��4�6 B'��V 5- 9 $��'2�-�\> 1�    �'(> d'!�8"� �����'� 9 1N'��   ��'E :'>9

)Hansson et al., 2008: 465(."2*2� �6 1�9�� �6 O� ��-:� $M���	  �:'*E �� I�-�

$�G6 ;-��- GE ������ ;-:	 ��8+�! ;�:6 -�-� C2�� $4�')� 1��c    �-�'R 9 I�'�9 $��'��



  �6 $��(j*+ ,-�.- $��!�"# 9 $!��6...��"QY�  0�! HG�!:	 9 �8!9�����<# HeJ���

�E $)*+ �"6�<E �� /8#-�e H/2�5;-�A6 I�-:<�$��()*+ GQ<> 5- $�2PV 1����� $

��5 �� 9 I�# C<A8� -� ��P4��5d2!? e   W'Q8M� ��-:'� �6-�6 �� ;�&> ��@4 /��	����

!- I�:6 $�2PV� .6 G>:	 �6�    9 $.�-:'� /2'"} f:'R9 GE �#-� ;�K�- ���6 H�2�R-9 /�

	i 1�����2� 9 ,-�2.GT�K �� 9 ;-��- �� �&4? 5- $#�4  $4�')� W'Q8M� 1��c �'�� 9 $�

G6�2� H$��8!9� BV�"� �� I��9 �&4? ;�5 G<�� 0�<8�- I�-:<� 9 �(24 $"8�� /26 5- I�3

�#-� ��-:+ �:>9 G�!:	 �"�-�� G6 . ��kR-9  G'��4�6 1-�'>- B��V 5- �&"	 H 1N'��  1�'�

I:2# 5- I��F8!- 9 �2AT$� H$8����� ���> 1���-N6- 9 ��     /'�- $'F"� 1���'��2� ;-:'	

�-� S��E -� ��-:�./�- 5-G6 �!- 75v H9�7�g4 ,�:T   B'2<K r�� 9 �+�"'# G6 �"�

� 1���"�-��G��4�6 9 ,-�V�M� 59�6 �6 �.tG6 �8&6 1N�� ��� �:g"�   ��'�6- S��'E �� 9

d2!? 9 �����2� WQ8M��+-��� $��8!9� BV�"� �� �&4? 5- $#�4 1��.

)+, 0���-
 $*��<2� B2@A	 �9�I�:6 He:2# P��'Y� N24 ,�KUV- 1�9?��3  �+�'!  �'!- �'"�.

���> ���?1@A	2 -� B�D��8!9� ;-5�9�*E 5- �F4$�!2)*	 �:2� C$  G'E �4�-� ;? 5-

 H;�2� �'> G6 G>:	 �6  9 ;�'3�:� 09 '(>�E$H  �-�'�	�JD �V 5- �'F4 '� G'4:<4 B3 '2�1

���Y	$-�6 I��!1@A	 7�u4-2 0�! �� B�����4�# L�M84-.

�9?��3 �-N6-1I�-��:6 G��"*!�� ��I SM6 9� 5- GEGYM*���1���1 G'��� 9-1

�!��:3� ;�)\8� ��&}2� (� 9��!�� I�3�:3� �� G����� ��:� ;� "2�5�2<�- ;-N '2  �'� �

7-�^.i	 5-2��()*+ ,-�$) C��#J�\8�2� ()*	2 I�# C�!- .-�\8� /2 �V 5- �'�� '� B

!��6$��8(3 �9�� 9S�9�� e��1�g41 /2*2�� ��2�  ��:� f:�:�  G'�����)  %'K-

5-S�9����1:T�:*E 5- ���+ 9 C+-� �� G8��3 ,�(4 9 '2 P��'Y� N  �:'��1 9

42G<;��Q�� 9 ;�YYM8� �6 �"���8+�!5�9�*E ��&> ;��5�! ��1 G'@�"� L? �E�# H-
-1SM6 9 ;�8!-��1���!�"# �[$�I�# �-�M8!- 9-�4 .-9�$�   C'4�� �'g4 �6 G��"*!��

d��T 9 ;�YYM8�- 7�u4- 5- `� 9 ;-�g4G6 75v ,��UT  �'�? �'!� . -�'61�	 2'2 /

� HG��"*!�� ��P8K-2S ;:�5?) '4:<4 5- ���+  Q'T-$ (    ? �-�'@� G'E �'��3 7�'u4- �'F�1



�����"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

GP!�A� O�P49�E�#I d!�"� �� ��)��/� (�:6 .G6!��6 �:g"�$ �'�92 ��'()*+ �$

@�"� �� �9�A� G6 G>:	 �6 H G����� ��:��� �'�1  '!�8!� �� �:'>:�$ I�-� G'6 �'�1

4 ��:�2�# ��-�4�8!- �+�# 5- H5�e ���6)SPI (3�"E-�� G6 �:6��$�2[4�23�4��6 /$

 I��F8!-#� .-�8�- G6 �+�# /-�6 ���6 0�<1;��5@� 9 ��2z� �'�1  W'Q8M�  $[8'(6

6 9 ��-�2-�6 �8*1�<E$@� �� ���6 �:P<E ;��E24��5 z�$I�	:E {�8P(4 I�9� �� ,�'�-
��14��5$ {v:<�� HI�5-9� HS# Hz�J 9J�G6 G���� ��E$ �9�)Hayes, 2000: 83 .(

- BPV��+�# /H�9�e��()*+$��["�$� s�F	-$ GE �8�-���@� �SPIG6 'F"� �<8(� �:V$

 �-�@� G6 9� c '�   �'!�6 �'8<E �) �'8+-1  H;-��')<� 9���D:��( .  �+�'#SPI�V 5- '� B

P!�A� � �6 G4v�! ���6 ,9�F	2[4�2-�6 ���6 /1�@� _24��5 z�$ '(@	 9 �M*�2 ;? %

�� �-�A4- �62G6 ���6 ��� �!�$?� �)�<A�1�)� 9 G4�[2% H�!9�����:���.(

�6-� )�(/i meanSPI P P SD= −

;? �� G^ HSPI�# ��-�4�8!- �+�#eH���6iP�2     G'6 �'g4 ��:'� 0�'! ���6 ;-N

�2Q$�8�HmeanP�2[4�2-�6 ���6 /1��9� _e4��5$�M*�H9SD�� �-�A4-2� �� '2 ;-N

���6�!- .P!�A� 5- `� SPI�6 H 09�> z�!-�H��()*+ ,�#$� �M*�$�:#.

	�.4� $5�-�5(6 7�.�8&9��:;< �.�='8 ><�� 7�
1SPI

�5(69��:;<=?�+@9��:;<=A
���9��:;<=.�+.9��:;<=B�C

 �-�@�SPI� �	��/� c�c �	J�/�cD/�c �	��/� c�c�8<E 9

kP"� :Mckee et al., 1993: 182

=DE+�
��4 &�2�&���F

�6�+? z�!-�/��<#�!1�:<K$ /)(� 9 z:F4)   H;-�'�- ��'�? N^�����D(  �-�'�	 H

�-:4�+1���8!9�1!2�: �9���D�9 �-:4�+ �9�� N24 ;? �2�<>�J��  �'!- �'F4

 5- GEG6 |��N4 H;�2� ;?oD�T��G6@8(� �:V23�� %2���� �2���15�9�*E WQ8M�1

)w�6-��1!2d (�-��-� 91�"8(� �8!9� ��! �� . �8'!9�1 '!2 Q'T�� �� �: �'Y#  

E2�8�:Q1<! �&# NE�� 5-2<! ;�8!�&# �� 7�2�!- G8��3 �-�R 7� .



  �6 $��(j*+ ,-�.- $��!�"# 9 $!��6...��"QY�  0�! HG�!:	 9 �8!9�����<# HeJ���

�8!9�1!2�:G4:3 5- 1��2(6��1� ;�8+��2,�6:P� 9 ,Uw HI:�-� -��9 �!-$

�<Ke7��� ��?���u4?~�6 5-1��!2 dI�:6  G'E &6 5- $'j� 1-�-� /��'8E2F '2� �'� ��

�!- �:*E 9 G@�"� ��!.� 5-�w�6 ,v:YA� �[$� G@�"�$	v:YA� G6 ;-:	$ �"4��

6U3$:�? H9��3 H3 H��52�^ I��#- :��P�? 9 zU�.

62�-�- �8*$�8!9�1!2G6 �:� ,�:T� %  $'� �'*^ �:'#84 �� 92 G'uH [8'(6-9$

@8(�2� G6 %23�4��6 ;-N$�-�� .V ��0�! 0:��1+-2�G6 99�6 I�20�! / �'�1���D  �'	

����H� �� S��E2:> ,v9N4 ;-N1�# S��E G6��:	 �25�9�*E ,-�1 '�-� 9$ �� 9

842GuH(6 ��?�� ��! S��E2��1�8!9� 5-2� ;�2��u4-�!- I� ..i	 G8P�-2��()*+ ,-�$

6? k6�"� �:P<E 9$5:� �� �&"	e��Y8R-1 I�:'P4H ��'�6- ��1 5 ;:'b<�� �'(A�2 '�$ H

K�<8>-$SM6 9��1��4 �[ '2  '� I���'*� N$ �:'# .    f:'<u� �� H0�'� �'� G'6H  59�'6

��()*+$- ���.i	 G@�"� /2F"� ,-�$5���1 -�'6 -�1  '� �� ;? ;�"E�'!$  9 G8'#-� G'6

E ��! S��E2F$3�45$�8!9�2�8� 9 ;�$��-:� ��1G6 %� '+�6 ,�>�&�$4? 5- �'&

 �8!9� 5-2��u4-�!- I�.


(�1���
)+,�-
�+DE=�2&B'�&

�2[4�2"! /$�!��:3� �9�� �� ;�D/Jo 0�!9 I�:662�8*�4-9-�� /$�� ��e "'!$J�

 �	D� 0�!�!- . 'YA	 ��! �g4 5-26 H,U2 �8'*� '4-9-�� /$)Jo �'T�� (   G'6 �:'6��

�!��:3�4�$  �'4�-� /8'#:4 9 ;�4-:+ �-:! GE �!- .� '2[4�2 - �-�'�	 / 1�'�K  �-:4�'+

�!��:3��!- �F4 S# ;� ."b<�2�84 H/�� ;�*4 X$GE ���$QT- C\#��E-�I�&6 �  ;-�-��'6

 G����� ��:�)D/���T�� (G6:V5�9�*E ;��N<� �1�-��-� 91�!-.


G�-9��:;< H=�5I��

�84�G6 X�6 I��? �!� �+�# z�!-SPI �� "2�5  ��'()*+ f:'R9$ '@�"� ��   ��:'�

6 G�����20�! /��1���D �	���� 09�> ��J?�I��!- .;�<�G4:3 5- GE /�- �'84�X



�J���"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

$��6�?H�/�-G@�"�0�! $V 1�����D 9���� �'�9 ��2 ��'()*+ �$U� '� �� 9 %

������9 ��2��()*+ �$���#�!- I�:6.

 	�.4� $�5(6.�8&9��:;< �.�='8 ><�� 7�
1SPI��
�� �B&
-��

 	�
���D�������o��������

9��:;< �.�= h!:8�U��%U�� % h!:8��#��

kP"� :e�-�- H;�&FT- ;�8!- $!�"#-:� C^����

� � ��(�J1-���J K=

�$GK:<u� �� ;-:	-1-�-� GE -�1�-��	1\8� '2 �'!- �H �� '�QA	 _ '2 Q��'K C$ ��-9

;9�6 ��- H��E �-� ;? ��P8K- ;9�6 �!- /)<���6$����#�6 I� ./�- 5-   �'��6 H�'(M4 ;9�

 $!��6 G6 '�	�-�1�9� 5- �'�15�- '�6�$   ;�'# $Q��'K $��'4-:	\8�2 �'��1��-9  I�'#

H/2"b<� a�+-����6�@�"� �$Gq-�- C� I-� ;�:6QA	 h!:	 I�# '2 Q��'K C$  �'g4 �� -�

���3H�	�� GE�I�-� `-�6 ��1QA	2 Q��'K C$�6 '� 9�'� �1  '"�� ,�'KUV-$ �'#�6 �-� .

"��$�-�1 �� �:>:� ,�KUV-� �	�'� _��V 5- ` '�5? B ;:'� 1�'� $'^9�KMO)�( 9

� ,�:T �Q	��6$32�� ."��$���? ;�:6 �-�eE$     75v ��'# CR-�'� �'Q	��6 ;:'�5? 9 9�

-�61QA	2Q��K C$�!-.- �-�@� Gb4�"}�6 I���? /2 5- So�/�[8(P<� H�#�6$��1  �:'>:�

G6�QE �:V$-�61QA	2Q��K C$- d!�"�a�!6 ;? �-�@� �3-2 /D�/�  �'	��/� H�'#�6I�-�  �'�

-�61QA	2Q��K C$d!�"��!-�9$5 �R����1� -�$�"PQVa��@� 9�  5- �'8<E �D�/�  ;-�'6

- $"��QA	 GE �!2-�6 C1\8� 5- GK:<u� ;?24 d!�"� ���2 �() Hz-9���o�:�D�.(

�Q	��6 ;:�5? ��H �F'T ��� $'"P�  �'6;?  \8� G'E �'!-2     ;�'#�:+ �'6 h'@� �'��

[8(P<�$ �'4�-� .   �F'T ��'� �� E�'�$   �	�'� G'E �'!- ;? 5-� [8'(P<� `$-�-�1

"�� ,�KUV-$ -�'# CR-�� 9 �!- �-�� -�'6 75v h1QA	 '2 Q��'K C$ ��-� �:'>9 .- '� /

9�E ;:�5? -� ;:�5?�4 �2:3 N��" . 09�>� ;�'*4  ���'84 e�'"�� ;:'�5?  $'^ 1�'�9 9�

 9 �Q	��6 N24"�� ��! 9 ;�:6 d!�"�$�-�1#�+����!.



  �6 $��(j*+ ,-�.- $��!�"# 9 $!��6...��"QY�  0�! HG�!:	 9 �8!9�����<# HeJ��D

	�.4� $����F L+��M=N &�2 � �BH����8><�� ��-�� �B�2&19��:;< �1'O=��
�� �B&
-��

K-� � B��� ><�� �-�@�KMO�Q	��6 �-�@�1�-5?  >��$"�� ��!1�-�

=9��P;< 'O1��l/�n�l/����m����/�

kP"� :G8���B2@A	 1��

Q1'R�
1K��J �2

 ����-�M8!-  Q��� 7�u4- 5-)�(C��KG6 ��9? �!���I5�! ;��15��"6�$�e�4�9?����

\	22\8� ,-�2���1�!- I���*� ��:� .�(M4HE�	2d��$�\8� 5-2  [8'(P<� G'E ���$ �'�1

? �&4	v�6��� /2�-9 5- ;-N� '� ;�*4 -� I�# I���*� CE `4�$ �'��  7�'4 B'��V 5- H  �-N'�-

SPSS� L�M84-$G^ �4:#-�  C'��K GK:<u� /09- '� -�$ �5�'! . 79� C'��K 'K:<u� G

\8�2���$��	v�6 GE �!-�P	 �� -� %&! /22�-9 /�R�6 `4�$��-� I�4��.- '� '# /2 -�'6 I:1

C��K1�� 9 7��&} H7:!$� G�-�- N24 ;? 5- `�C��K �-��	 �	 �6�� �'�1 �-�M8'!-  I�'#

\8� �-��	 �6 �6-�62 ���:#�.

[8(P<�$\8� ��2Q��K ��6 C��K �� �6 �$)�(��42� I�$  ;? �-�'@� 9 �:# '62 /� c 9

� +\	22� �$�"E .�-9�P	 `4�22/����6 �9�u� �6 �6-�6 C��K �� h!:	 I�#1Q��K$;?

a�!--��-9 /�9 �-�@� `4��I�)J(��42� I�$�:# .9 �-�@��I5-�4- I�-1�	 GE �!- 2'2 /

�$�-9 �-�@� G} �"E�I�-� CE �� `4� ��B��V 5-�P	 C��K _22� /$ �:'# .6  G'6 �'�� -
�#-� �V�+ GE -�86- ��QA	2   '� �'g4 �� -� /')<� C�-:K 7�<	 C$ '23 ��)   �-�'�	 G'6

9�(�1\8� �62���(a 9 �-�'@� G}�� '��e '� 6 C'��K _2  �'#�6 �8'*H 6 �-�'@�2 �8'*1 5-

�-9�P	 C��K ;? h!:	 `4�22� /$�:# .5-�4-e9 �-�@� '� '� -� I�$  '6 ;-:'	/��  �:'g"�

�	22 /^? GE ���5-�4- G6 �e��E$�-9 H�-�6 `4�1;?P	 C��K22� /$ Q��'K HC��K �	 �"E$

F�2�#�6 � .�9-29 �-�@� /�6 I�-:<� I�2�8*� 5- 9 I�:6 /|���N6 �	�!- .9 �-�@�� I�

-�61C��K��1��61_}:E �	�!- .C��K �-�M8!-��1  I��F8'!- �6 S�9�� �� �.t�

�	�� 5-�[8(P<� `$�	�� 9�Q��K `$-�6 H1��<	$��@��9 ���ew2�!�A� �FT� GP$ -
�:# . BPVd���� C�-�� 9	��*84 HI�#2u C'��K �-�M8!-     S�9�'� �� �'�  �'���



�����"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

Q@	2 C�D  G'6 S�9�� �+�# G'!  �'&4 C'��K$�    �9�'� G'E �'!-D��/�D  �'T��

�-9�	 -� `4�/22P�$""^�.

 	�.4� $��M+� � L-�"1 �� � 	�C K�1�J K=�#8�R�M1 ><��=

K��J� S��1+/E�1� ."�B+ TM�U--(�.��K��J '2
�V� ."�B=�1� K,+TM�

 C��K�_���/�J��/��J��/��

9� C��K���/�J�/�����/J�

 G! C��K�D�/D�J�/��o��/�D

kP"� :B2@A	 ,�P!�A�

;�<� 09�> 5- GE �:V�� ��P"8!-$ 09- C��K H�:#J��/��   79� C'��K H�'T��J�/��

 7:! C��K 9 �T���J�/�� �T���-9 CE�� -� `4�(F	 9 GP!�A2 �$�  H�'""^ G'E E�'�$ 5-

.i	2�-�3�15�- ���G6 C��K G! /9��6 79� 9 09- C��K I��+�#��1�!- S�9��.

��M�1WX&K��J�2

- ���GQ��� /H�6[8(P<� z�!-$��1"��$6 �-�2 C�-:K /$��� 9 $�2A� H$4�(4-- H� /

��4 C�-:K�-�[1�$�4:# .- ����u"H� G6 G>:	 �62� ;-N[8(P<$ ���+�# 5- 7-�^  H�'�

�$��!- ;-:	$�9�"K ��-�6 -� d!�"� /1 ��7-�^ L�M84- �&4? 5-�^� .

	�1 K��J

9 �-�@���e-� C��K /���/�G6 GE �!-�&"	$� �!- ���RJ��/���-9 �T�� '�  GP'!�A� -� 4̀�

�:	 92��� � . 09�> G6 G>:	 �6D �-��	 HI�N4�#\8�2�-�3��6 09- C��K �� �1 I�#G^62  �8'*

�+�# �&4?��1�:	 9 ��?�� G6 �:6��2 �;�*4 9 I�:6e�"�� [8'(P<�$   09- C'��K �� L:'+

/�- 5- 9 a�!-H9��$- ;-:	� -� C��K /»�:	 C��K2�1 c��Y8R-1 «��&4 7�4.



  �6 $��(j*+ ,-�.- $��!�"# 9 $!��6...��"QY�  0�! HG�!:	 9 �8!9�����<# HeJ��o

 	�.4# $Y��-�2'&�1WD��8& K��J �B /.�.-9��& $&B���)1

B�+*Y��-'X��(�2=)=���J ��8(

��E#�4 ��?�� S�$�:	 S��E 5-2w�6 ,v:YA� �$���/�

�#�4 ��?�� S��E$�:	 S��E 5-2K-�5 ,-�$�JD/�

��:	 ��)Q<K S��E2~�6 � �����/�

J�:	 ��)Q<K S��E2 f�-N� �o�J/�

D-N�-�N� S�G"��1�:	 G6 �:6��25�9�*E �1oo�/�

�-N�-�R S2I��&4 �<��15�9�*E1oD�/�

o��Y8R- �5�- S��E1�8!9� rU�-�2 ;�oJ�/�

����! S��E 9 �:P<E�G�-�31��1���-:4�+1�8!9��2;�o��/�

�����?�� S��E1w2�5�9�*E1o�D/�

���T�� S��E��1Q\#$w2�5�9�*E1o��/�

��[4- S��E2IN��1���!�G�-�315�9�*E SM6 ��1���/�

��-N�-�PV ,-�V�M� S2�$-N�- 9� Se�V�M����!�G�-�31 ���o�/�

��-N�-���6 S$_4�6 G6;��5�! 9 ����18�9�$�D�/�

�J��K S��EI��&4  ��1�:	2�1���/�

�D\	227�g4 ���1�:	2�1K-�5 9$D��/�

���T�� �:P<E��1Q\#$w2�5�9�*E1DoD/�

kP"� :G8���B2@A	 1��

\�B K��J

- ���C��K /H9 �-�@�� �6 �6-�6 I����/� GE �!-J�/���-9 5- �T�� '� '�:	 -� `4�2 �

� GP!�A� 9 I�-�$�"E .\8� BPV2���1�-�3��61I�#H C��# 79� C��KI�\8�2 �I�:6  G'E

62�8*�4? �+�# /A� k6�"� �A6 G6 �:6�� �&2�$PV 92�$�!-/�- 5- 9 aH9��$ ;-:	

 -� ;?»K5 C����(A�2�$ «��4�-�[1E��.



�����"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

 	�.4� $Y��-�2'&�1WD��8& K��J �B /.�H�+�=I- �

B�+*Y��-'X��(�2=)=���J ��8(
��# S��E� L? k6�"� �)5��5�2"$A�! 9$(o��/�
�6 5-2G<*} /8�� /I�} ;�# _*+ 9 �� ��oD�/�

�-N�-�6 9 ,��? S2��<1��1~�6 ;�8+��oJ�/�

JE S��E2F2 L? �o�D/�

D-N�-� S>�� -N�- 9 ,�-���4 S26? 5�$~�6��o�o/�

�G�:QK f:"	 S��E��1�	��$��D/�

o�M	��!�� 9 d�r�+ S�J�/�

�-N�-�3 S2k	-�� �� %>�&� ;������/�

�6 5-25 /8�� /�I�[8(��1�2 G@�"� S�9 ,����/�

���:	 S��E2�	�� ,-�$3 929�-� ;���$����/�

"�kP :G8��� 1��B2@A	

\�
 K��J

9 �-�@���e-� C��K /�D�/D  G'E I�:6�J�/�� �-9 5- �'T�� '� GP'!�A� -� `4� I��'^ 9

�:	2 �$����.- ���C��K /G4 H\8�2�-�3��6 /[<� {�8P(4 �1�!- I�#H  '� G'E$  ;-:'	

 -� ;?»K�<8>- C��K$c["���$ «��&4 7�4 .

 	�.4% $Y��-�2'&�1WD��8& K��J �B /.�=J���41 $2'�=X�

���W\8�2�[8(P<�$)$Q��K ��6(
�-N�-�,�>�&� S��1�8!9�o�D/�
� S��E�Pw��8!9��26 ;�G����2���15�9�*E1o�D/�

�-N�-�S"	 S��1K�<8>-$62�8!9� /�2;�o��/�

J�E��*� S��E��1QA�$���/�

D[4- S��E2<� 9 _<E �� IN2��162�8!9� /�2;����/�

�(� S��E5:	 �� ��-�K 9 ,-9��&(	 9 ,-��P8K- k2,U���/�

o-N�-�L��E Cw�*� S��o/�

�-N�-��9� ,U)*� S$4-9� 9$Do�/�

���	2�@K �� W��8!9� 7:!� 9 ��2 ;�D�D/�

kP"� :G8���B2@A	 1��



  �6 $��(j*+ ,-�.- $��!�"# 9 $!��6...��"QY�  0�! HG�!:	 9 �8!9�����<# HeJ���

kP"� :B2@A	 1�� G8���

 �1B��M� $� � 	.�-�='�'O]�+Y�� U-9��:;< �1'O1 �B �2'=D.M� '8= \B'� &��
��


- /1'�2 �� '2 ."�B �8\1.NK�1�J �1

 �-�:<4�H%&� ��P	�- �2��9       1�'��-:4�+ �'6 $��'()*+ ,-�'.- 1�'��2\8� /��'	

$� ;�*4 -� �:2! 1�8!9���� .;�<�$� I���*� GE G4:3�:#H    �'�6 G'! �� ,-�'.- /�-

$� ;���<4�4:# :3�.- /��8*26 �'6 1�-�  �'��-:4�+  1�'2�:	 �'�6 ��c   9 �'!- 1��'Y8R-

��?�� S��E �"4�� $����2\8�2�:	 1����)Q<K S��E H$K-�5 9 $w�6 1��,-� w�'6 9 $

G"�N� S�-N�- H$K-�5 I��'&4 1��    �'T�� S��'E H�'2�:	 9 �'�    S��'E 9 H0�\8'#- 1�'�

�2w 1����?��15�9�*Ea��23 $� �6�� -�  G'6 _��N4 C��K /�-��  �'T��9-  -� `4�'��

 /22P	$��"^ . �� �:2! 1�8!9� �� $��()*+ �.- /2�9��(�5 ��6  $'�2A� H�'!-  G'E

C��K /�-J�/��$� /22P	 -� `4���-9 �T��a�"EG8!� /�- ��H  S��'E �"4�� $����2\8�

I�} ;�# _*+ H$A�! 9 $"2�5��5 L? k6�"�  $'6? 5�24 S�-N�- HL? �2F2E S��E H��

~�6��S��!�� 9 d��M	 HHr�+9I�[8(�5 /8�� /26 5- G'@�"� S�9 ,�2� 1��  �-�'R

G8��3�4- .f:<u� ��H,-�.-1�2�:	c�(�5 9 1��Y8R-$�2A�6G  1�'[�� C)# ��u�-

 G@�"� �� $��()*+ ��P4��5 �2.�	 5-2��u4-B2@A	 X��84 BPV �6 GE �!- I�H$�  -� ;? ;-:'	

$K�<8>- C��K c��4 $["���2� . C��K /�-�J/���� /22P	 -� `4���-9 �T$��"^ ��'# 9 C

-اجتماعي

فرهنگي

843/16

بر اثر خشكسالي

روستاي مردم

سيور

-توليدي

اقتصادي
463/26

زيست محيطي

43/23



o����"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

,�>�&� S�-N�- �"4�� $����2\8� f-N'4 S�-N�- H$��8!9� 1��  S"'	 9 �'�   H$K�'<8>- 1�'�

�E��*� S��E�� H$QA� 1 9�!- ;�2��8!9� 7:!� 9 ���@K $+�6 ;�# W2�� .

�� � 2+��(34��

�!- %Q(� Gb4?H��()*+ f:R9 5-$� G62<4 G>9 �$ 3:'Q> ;-:	2�1 �'E   G'E -�'} H�

��()*+$���I�-1���Y	$c	v�<8�-$)D(� 92S62"$���4�G6 �  '� ��<'#$�9� . '�9$ ��

-��5 /2G"H9�	 �6�-�>- 9 /1G��4�6��1����)�-� ��M	- 9 %u("�$�  d'!�"8� 9 ��35�!

-�# �6���9 9 h2QA� �$@�"� .i	 ��:�2��()*+ �$ H$�  ;-:'	 �'	 5 �9�'� '���1 5-

 ,�#�2 9 �����.i	2 ,-��!�^ �"��#:+�4 . ;�'<�    �'# I��'#- G'E �:'VH ��	 ;9�'6 '� �

8(M42-�6 7�3 /1- �6 GQ6�@���� /��ePV2�$<E 92   .i'	 ;��'E G'"2 '#�4 ,-�$ ;? f:'R9 5-

!��6 9 G�����$��()*+$G6 R� r�� 9 �+�"'# �:g"� '2 .i'	 9 ;? B2	-�$   �� G'E �'!-

 ��!� G@�"� _G6 99��-:4 �� I�$�8!9�$�;?6	 �G6 G>:!?2d����162- �8* '�/  G'4:3

$�-:4 5--�6��;:3�4:3QR-2<$95��(A�2 '�$ 9 ;? �'"4����-�  ��'[�� 5- �'	 �'84�X 9

�G8����1G6I��? �!�"} 5-2	������ /$H����)�-� 9 ����P�-� ;-:86$�N3�6 -� SM6�.-��.

�84�G6 XQA	 5- I��? �!�2Q��K C$  .i'	 G'E �-� ;�*42 ,-� �'()*+�$ �8'!9� ��1

!28!� G! �� �: .i	2�:	 ,-�2�1c��Y8R-15 H��(A�2�$K�<8>- 9$c["���$ �-�R

�!- G8��3H GEG6 |��N4o��/�D\	 �T��22P	 -� ,-�22� /$ �'""E .<�- '2- � '�  G'! /

S�9�� 9 ,������ �� C��K��1 ��'�8� -9 ;:'b<�   5�'	 9 �'E)Walker and Thers, 

1996( `��''E H)Combs, 1000(�-�6- H2''<$''(� 92"$)����(''��E 9 5�9�''*E H$

)���o(H�9 9$q$6-�&! 9$)���� (i	2� ��#�!- I .;�<�G4:3 �'84 5- GE� X  S�9�'�

$��6�? H��)$%&� 5-�	�.i	 /2  ��'()*+ f:'R9 ,-�$ G'@�"� ��    �'�?�� ��'! S��'E

�:	 5- CT��2K-�5 ,v:YA� ,-�$�-� 9$�� GE I�:62QT- C$;?� '�  ;�:'6 %62  �8'*

�-�-$84 �� 9 �8!9�2GuH[8(6-9$@8(�2���� %2���1 5�9�'*E1 � G'6 '2  ,v9N'4 ;-N

:>1�!- .3�4��6 S��E$V$��&}�-:8� 0�!$���D �	����  9 ��')Q<K S��E G6

w�6 ,v:YA� I�5�6$K-�5 9$! GQ<> 5- �8!9�2� Hd '2   :'�?��5 9 �:'[4- H5� '2��u4- I�



  �6 $��(j*+ ,-�.- $��!�"# 9 $!��6...��"QY�  0�! HG�!:	 9 �8!9�����<# HeJ�o�

�!- .- �� G8P�-�� /2;�G6 H��2.i	 C2��()*+ �:! ,-�$E S��E 9 �8!9� k	-�� �62F2 �

6 5- 925 SM6 /8�� /���1���� H�&4? 5-2���1�-��-�14 G@�"� �� '2 G'6 N  .i'	 ,�'#2 �

����:	 S��E �6 9 G8��2�!- I�# G>-:� ,-� .  ���� G'E �'u4? 5- H0�� �� G6 '2 Q'T- �$

5�9�*E G@�"� 7���1�-��-� 91 �8'!9� H�!-2� 5 ,-��'(+ ;� '���1- 5- -� '��V / '� B

I�# C<A8��4- ..i	 HG8P�-2��Y8R- ,-�1��()*+$ 5- �'	-�� /'�-  �:'6 ��-:'�  a�'!- I9

-N�-�R S2I��&4 �<\	 H��22I�&6 7�g4 ��-��61-N�- H�N� S� G'" �'�1�:	 '2�1 �'� H2�  ;�'�? /

-�-� �5�-$���1�8!9�$�)  �'"4�� '�52/9 ~�'6(  ���'! S��'E H�G �'�1 ��'>1  �'6�. 9

-:4�+���1�8!9�$�� ��-:� 9��[.i	 GQ<> 5-2��Y8R- ,-�1��()*+$G6� ��<#$�49� .

- ���� /2 H;��)$����Y8R- ��6 �� G>:	 ��:� Cq�(� 5- �[1\	 H22 �� ��g471���:	 '2 9 �

I�&6�-��61G6 G@�"���2��()*+ f:R9 C$G6 H�!- I�:6G4:31- ��'()*+ GE$   G'6 �'u"�

S��E H�*E f:"	 S��E 7�R�- �*E��8� 9 I�5�6$��-:� ��1\	 '22 �6��'E �1 '�-�-$

�8!9�$�42�"Q6 �� GE �!- I�# N,��G} H�(6�8!9�2��> ,U)*� �6 -� ;�1 '69� �	G 9�

�5�!.

�6�84 z�!-�QA	 X2Q��K C$ H�)$��  .i'	 5- �'[2  ��'()*+ %'&� ,-�$ �8'!9� ��1

G����� ��:�.i	25 ���(A�2�$- �� GE �!- I�:6 '� 4 �'�6 / '2 '� N$   ��-:'� G'6 ;-:'	1

A�! L? k6�"� S��E ;:b<�$5 9��5�2"$I�} ;�# _*+ HG<*} 9 ,�"R H��  9 �'�

E S��E2F2��E I��#- L? k6�"� � .��()*+ �-�<8!- G6 G>:	 �6 H0�� �� G6$ ��! ��

-�6 G@�"�1��&}� 0�!2��$4 92  .i'	 /8��'3 �g4 �� �6 N2- � '�    L? k6�'"� �'6 f:'�:� /

A�!$95��5�2"$� H$ ;-:	F3 ��'()*+ GE �$�� /'�-  G'@�"� G'6 ��'	�  �'��� 5- X

��()*+$QR-2<$��()*+ �<! G6 9 I�# ���+$�2x:�9���)$  s:'!�  G'8��  5- G'E

GYM*���1QT-$;-9� S��E ;?L?5 L? k6�"� ��! ��- 9 ����5�2"$  �� G'E �!-

@�"� ��! 4 G����� ��:�2G6 N6:+$ �'!- �:&*� .� 5-� '[ .i'	 �25 ,-�� �'(A�2 '�$

��()*+$@�"� �� G����� ��:�H�$��-:� G6 ;-:	16 5- ;:b<�2  G'4:3 /8'�� / �'�1

32��$3 f:"	 S��E 9 �:>:�2��$6 9 ,��? 7:u� HG@�"� ��! ��2��<1��1 WQ8M�

6 5- Hf�-N� G625 /8�� /�I�[8(��1�:4�>1� 92   �'6:V� S��'E HG@�"� �� S�9 ,�



o����"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

-N�- 9�H���3 S�!���6 9 r�+ S2;�6�-5$�-N�- H�3 S2 P'*+ ;���$   ��-:'� 9 k'	-�� ��

����E I��#- �[.

.i	 Hf:<u� ��2��()*+ ,-�$��Y8R- ���6- ��15 9��(A�2�$ �N4 C'���	 9 '� _

� 92b2�e-� �6 ���6- /��)��[H 5-�:! _H- �-�<8!- 9��� /�-�6 I�1 � 0�'! G! '2��$ 5-

:!1��  C)'# G'6 �u"� H�[3 '2�1   .i'	 7:'! �'�62 ��'()*+ ,-�$  .i'	 d'��R ��2 ,-�

K�<8>-$c$["����@� �� GE �!- I�#�� 9� �6 G(2G6 H�(M4 �����2��� C '2  y�'+ �

-�\	 5- G8!� /22� 9 59�6 0�<8�- H,-�2-���� �&4? SI�9�1- ,�'��"Q6  �'	 �-� �:'>9� .

 G8P�-�)$%&� 5-�	����:<4 /1��()*+ f:R9$- ���   '! �� G'E �'�6 / 4 G'@�"� �� '2 N

��)#?�!--N�- H�� S2�8!9� ,�>�&� ;-N�2�! G6 ;���!- I�:6 BV�"� �H:A4 G61  G'E

�6�<> H�:>:� ���? z�!-2  '� G'6 �P(4 �8!9� �2  ��'()*+ f:'R9 5- S$  �9�'� ��

I�N4�� S��E �T���6 GE G8��2G6 ;? �8*��2 �8'!9� ,�>�&� C�2 G'6 ;�9 '�   G'6 ;�'4-:> I�

�&# BV�"�1-�6 �-�V-1�(>9:>�T�� 1��1Q\#$  �'!- I�:'6 ��?�� d(E 9 .

-�4 GQ�(� /2G6 N6:4 � �:+2�����1F"�$���[1G6 -�9 '�  �i'	 �'g4 5- I�24 / '29�1  ��'E

5�9�*E1�!- I��9? I-�<� G6 .� 5-�    - �� G'>:	 ��:'� ,�')4 �'[ '��5 /2  -N'�- HG'"� S

QA� ,��U8+-$��)<� 9 _<E ;-:	 S��E 9 �8!9� ��! ��1� '2� ;� �8'!9�2 G'6 ;�-
v��3�� ;:b<� ���8� C '2�1      �6-�6�'4 H�:'>:� L? k6�'"� 5- I��F8'!- �'! �'61� '2 ;�

�8!9��25:	 �� ;��&(	 k2�<� ,-��P8K- 9 ,U�8$� ��-:� 9��!- I�:6 �[ .�u4? 5-  G'E

%&� 5- $)�G6 G�!:	 ���6- /��	I��9   1��')<� 9 �E��'*� S�-N�- H$��8!9� BV�"� ��

 $QA� 7��� �'!-� H      �8'!9� 7��'� G'E $��-�'# /2'"} �) G'6    9 ,U)'*� 59�'6 C'2��

���9�A�"2�5 �� $���   �'�?�� 9 �'2�:	 (      G'6 �P'(4 -� �'#�3 9 1��')<� /��'8<E

�4�-� �[��)�H ���# G�!:	G6 $��-:> /2"} ��1�"E��23 ,�:T9  G'�:@� /�- {v:T-

G6�#�6 �:Y	 C6�R $8M! .kR-9 ��H f:R9/�- G'49x 1��'u"��4 '�1�   ��'! 5� $K�'<8>-

�"Q6 �� �8!9� ,��G}�(6	-�.-$  ��'P4��5 ��2'(69  $'8�    9 1��'Y8R- ,-�'.- 5- �	��'P4��5

�(�58#-� 0�P4� G6 $�2A��2w $��8!9�  ���> 1-�6 ���# ;? k�� GE �#�6 G /)<��#�6.



  �6 $��(j*+ ,-�.- $��!�"# 9 $!��6...��"QY�  0�! HG�!:	 9 �8!9�����<# HeJ�o�

��#�����*
G6 ��&"*2� d��R �� �"} $	�j4 H;���� ��$� Gq-�- ��5 ��#�:# :

c3 9 G�!:	<26 s9�"T ��8( �8!9� �� 15�9�*E ,v:YA� a

 c7-9 1��K-U6 1��%E �� 9 �:K    �'6 I��-9 ,��'(+ 9 $8'*2�� �2��9 z�!- �6 I�&6

���-:4�+ a

c:A4 �6 d!�"� 9 �2AT ,��g4e7-9 k�5:	4v��K k�5:	 9 �� ���-:4�+ /26 �� �&4?a

c       '6 $)'*+ ��35�'! h�-�'# �'6 d'!�"8� 7�'R�- X�9�	 9 $��!�"#  ,v:'YA� 1-�

G@�"� �� 15�9�*E a

czUE 1�-N3�6�5 �� �8*26 $u�9�	 1��G"2   �8'!9� 7��'� 1��)<� 9 1��2<� 1��

$��()*+ ,-�.- ��&� �� 9 a

cC)*	 ��u�-G6 $["��� 9 $K�<8>- 1��$4-�[4 S��E 9 ,��U8+- C� �:g"� �� ��

$��()*+ $4-�A6 h�-�#.

5��##�
��
1. Kaiser-Mayer-Olkin measure of sampling adequacy
1. extraction
2. factor loading 
3. Eigen value
4. stochastic

6���!
 �:<A��2! H$"2(� 9 95�? H$<2�-�6-)����( H»   �'(�5 ,-�'.- $'!��6   9 1��'Y8R- H$'�2A�

   ;-�'�- 1���'*K  '���> �� ;? �6 GQ6�@� 1����)�-� 9 $��()*+ $K�<8>-« .  �^J��V�
-9�1 �_�5� `F �1' 8 =�� TM1'!�, U)	�1 .�4( HC6-5 I�[*4-� H����.

�9� H1�8+- �2�! H���� 9 a/2(��<A� H;���&� aN2[4-)���D( H» �+�'# $4�)� C2QA	  1�'�
 $��()*+SPI 9EDI;-�&	 ;�8!- ��« .�1'+1 `F a8��� ��5-5 � �������  0�'! H� H

 e��<#� �T H�oc��.
 $!�"#-:� CE e�-�-)����( H�1bD 	�
 =
���1�2 S��c� . ��e!^"1:   $'!�"#-:� C'^ e�-�-
;�&FT- ;�8!-.



oJ���"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

 -�'<� H1�-�2R $!�u! a1�&� H1���V�:�...   I���'V H:QR��'T 9 a)����(H»   $'@2P�	 $6�'�5�-
�9�GP	� 1��        ;�8'!- 1��:'�  '����� H$��8'!9� BV�'"� �� $'�2PV ,-�V�'M� 1�"6
;�u45« .f2�Eg ��V�=+��
�� &�2 0�! H� e��<# H�.

 $'(<# a���4 H;���-���2�     O���'# 9 a/���'� H$4�8'!:6 a�2�-�2'! H�'24   $QK�'<A� H�'24)���o( H
» ���6 ��-�4�8!- �+�# 5- I��F8!- �6 $��(j*+ �*35�6 e�9� $6��5�-spi  ;�8'!- ��

z���« .&����;N U+�M fM1B ��V� 0�! HJ e��<# H�� �T Hoc��.
 I��&6 H$*)})��o�( H»GP"> $!��6�(�5 1�� C2'! 9 $��()*+ e���� $�2A�«.  �^J��V�

@, �8 ��8�5� &�2��:21� =
�'8 =�� TM1'!�, U-9�1 �_�5� =9��:;< � =8F) .�4
\�B( �"F!- H;���E $��[*4-� ��&> H��o�.
1� Hz-9� .1-) .��o�( H=J���41 ��5-5 � �B f+��-g .$P��4 �"#:� %>�8� .;-�&	 :$4 �*4.

/^�1��M8�- /���-H��-�PK�� a/�59H`3�4 9 a1���V�:�H1�&�)lmnn(H»��-   �����'� �'"�
:2# 9� �� $�2PV 1��U6e���> 9 $�:6 :   %8'!� ��:'+ S'M6 1���8!9�  ;�8'!�&#

0�MQ+« .���M'8 ��V��h� f+��F � &b+� $��2� e��<# H��.
 N�9�� H$4-9��E)����( H/1� � =9��:;<�1'+1 �B �F �8 ��8�5� &�2 .�1'e�:I�[*4-�;-�&	.

   ,N'K H$'��E 9 G2'��� H5�9�*E  G'�-)���o( H» I5�'!      $��'()*+ �����'� �'6 �-�'3�.- 1�'�
;? 1�����2� 9 ;-5�9�*E :   1��8+�'! ,v��'�� 0�'� ��6��E« .    ��^�� � \�^�J �^�V�
=
-(6 a8��� � &����;, 0�! H�� e��<# HJ� �T H��oc���.

%2)� 9 59�&6 HG4�[� 1�<A� �!�� H�!9�)����( H»,-�.- �6 ;? �2.i	 9 $��()*+ 1��Y8R-
 ;�u45 ;�8!- �� ���8!9� 1�-�����4)   I�'R ;�8'(�� 1��:'�  ����� :Q8'*�(« .  �^J��V�

�5I�� f+��2 �_�5�   H^�� �=9�^�:;< � `F �1'^ 8 &1   $�U'!- �-5? I�['*4-� H
 H�#����� .

  ;-�'�- ���? NE��)���D( H     ��e!^"1 ���^
1 U:^�� � 7�^!M =��^�J &����'
. ;�&F'T- :
G��4�6 �49��� H;�&FT- 1�-�4�8!-,�KUV- 9 ���? �8�� H1N��.

  $''P8u� HI�-95 $>�''(4)����( H»  �''(�5 H1��''Y8R- ,-�''.- $''!��6  $K�''<8>- 9 $''�2A�
$��()*+«. `F �1' 8 =�� TM1'!�, U-9�1 �_�5� �J��V�) 	�1 .^�4(H  I�['*4-�

 HC6-5����.
$�9$QK H$6-�&! 9 G�:Y�� H$q /2(�)����( H».-�(�5 ,-�1��Y8R- H$�2A�c  9 $K�'<8>-

$��()*+ $!�2!«.  �^5I�� f+�^�2 �_�5� �J��V� ̀ F �1'^ 8 &1  H$��'(j*+ 9
 H�#� $�U!- �-5? I�[*4-� H�#�����.

Combs, S. (2000), "Drought resource information packet". Report of 
Drought, Austin, USA, Texas Department of Agriculture.



  �6 $��(j*+ ,-�.- $��!�"# 9 $!��6...��"QY�  0�! HG�!:	 9 �8!9�����<# HeJ�oD

Downing, T. E. and Bakker, K. (2000), "Drought discourse and 
vulnerability". Chapter 45, in D. A. Wilhite (ed.) Drought: A Global 
Assessment, Natural Hazards and Disasters Series, Routledge 
Publishers, U.K.

Fontaine, F. J.; Wilcock, S. D.; Foustoukos, D. E.; and Butterfield, D. A. 
(2009), "A Si-Cl geothermobarometer for the reaction zone of high-
temperature, basaltic-hosted mid-ocean ridge hydrothermal systems". 
An Electronic Journal of the Earth Sciences, AGU and the 
Geochemical Society, Vol. 10, No. 5.

Gupta, K. S. and Gupta, M. (2003), "The woes of women in drought: social, 
environmental and economic impacts". Women and Environments 
International Managazine, Vol. 60, No. 1, pp. 12-14.

Hansson, K. M.; Danielson, L. Ekenberg (2008), "Assessment of a flood
management framework". International Journal of Public 
Information Systems, Vol. 25, No. 3.

Hayes, M. J. (2000), "Drought indices". National Drought Mitigation Center. 
Available on: 
http://drought.unl.edu/Planning/Monitoring/ComparisonofIndicesIntro.asp
x. Retrieved at: 2011/6/14.  

Hisdal, H. and Tallaksen, L. (2000), "Drought event definition". Technical 
Report to the ARIDE Project, No. 6, p. 45.

IFAS (2008), "What is drought?". The Disaster Handbook, National 
Edition, Genzviel  USA, University of Florida.

Kenny, A. (2008), "Assessment of social impact of drought". Journal of 
American Water Resources Association, Vol. 37, No. 3, pp. 678-686.

Knutson, C.; Hayes, M.; and Philips, T. (1998), "How to reduce drought 
risk". Journal of Climate, Vol. 18, No. 3, pp. 1541-1549.

Mckee, T. B.; Doesken, N. J.; and Kleist, J. (1993), "The relationship of 
drought frequency and duration to time scales". Proceeding of 8th

Conference on Applied Climatology, 17-22 January, Anaheim, 
California, USA, Colorado State University, pp. 179-184.



o����"QY�  0�! HG�!:	 9 �8!9�����<# H eJ1�P"R W!:�

Nairizi, S. (2003), "Drought management: strategies risk management versus 
crises management". Available on: 
http://www.irncid.org/GetFileArticles.aspx?FilePrm=2637_15461.pdf. 
Retrieved at: 2011/5/14.

Walker, M. and Thers, A. (1996), "Drought as a natural hazard". In: Donald 
A. Wilhite (ed.) Drought: a Global Assessment, pp. 3-18. London: 
Rutledge.

Wilhite, D. (1993), "Understanding the phenomenon of drought". Hydro-
Review, Vol. 12, No. 5, pp. 136-148.

Wilhite, D. and Wood, D. (2001), "Revisiting drought relief and 
management efforts in the West: have we learned from the past?". Journal 
of the West, Vol. 40, No. 3, pp. 18-25.


