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�7 � ������ #F�� ,0 �. ��	�	%� 	>��	���������1 	� 

"	4��	/ �=��� ������ ������������ F��.(Reynard et al, 2007) F�	���������	/ 7� N
/	3� �1�1� 1%�6/ ,0 	. 1
0	+ �. L

G+ "	4��	/ #�=�� 

��� *	
.� ������ �1� 1!� (Ielenicz, 2009). F
.�2��	/ ������ r�	%�� 	. "�U
� F
.�2��	/ �K ��1%!��+ "������ �� ,. �K ��� 

r�� .1%%0 � A'�� �	�K	� ������ �� "	4� � �1!�
��. ������ F�� ,0 ���U
�!� 1!��+ ��� 
. �� ���. �	H	Y+ ������ � "P "	4� N/��� ��P 

.(Law:2002 ),.[	��	/ �4������������ 30# OP � #����/ �	>.P 	3� #_C. _��R �/	
� � ,!��#���!	� �	/ ���&/ 	. 	/�	] � "	��� 	>.P � *	G�	(� 

� F�	
� �	>���2� �	V�'� N6���+ ,�&�7� L���&>� E���� ,. O	6I 1%�P ��.(Fenne:1999)  ��� S�%+ L
�7,Y(%� ��K	%� 	� ��� 0 	�7 � 	� 

�V)%� ,. �� #1�	. "P �� 0 F
�.	' E�1B+ "1� ,. �&6���+��� 1VY� �� .F���� 1M	Y� �&6���+��� � ,6�	Y� 	. 1M	Y� �&6���+�0� ��� 
. c	(G!� 

1!�� � ��?� �. #FG
B@ �	� � *��M ��� E
6!	�R � �	>(
)� ��>� N/ �!1����� �	I)1%�6/ ��
�� � ���4! #�1M1390v	B+�� .( L
. ������ 

	. �	>!	4� L
�7��	%� � �	>
�=�� #	>!P E�	� �	>��	� ������������ � ��	%� ��1!��+ ,. "��%� �� 1�1� �1�1R � ��7 ,��&T��� 7� L
�7��	%� � 
������ y�(� ��.(Bernard joyce: 2010) ,.[	��	/ N6���+�������� �	/ ,�	��� 7� �V)%� ,. �� �/ �� 0 � ,Y(%� ,. �	&� ���� ,0 

#��	�	%� ,YB@ �1%. ,�	!�. � �U�� #"P F>� ,G��+� ������ �&�� 7� F
&/� �	
6. �	�7 ����K�. F�� #aR?.) 1390L�� .( ,K	� 7� ������ 

,. ��@ �=�� 	. F�	�� 5.��H � ��1!	����	/ ���&�� L
. ,. ���G� �1�1R�	/ EM	I 7� L
�7��	%� � ������������ ,. "������ ���&/ �3I 	. F��/ 

�!	4� 	>!P �� 7��R � U
! �1/	 �� L�� ,%
T%� �� �/1!	�	� � 1%&�1/ ��&! 7� � r��C+ "P 5��+ "	6!� ��
���� ��1%0 � ,%
�7 �� ���. ,G��+� 
,Y(%� N/��� �!	.�') 1%0 � #"����1389�2� .( �. ,��&T��� 7� �	>
�=�� #��	
����� L
�7#��	%� #�(
)� F6�7 #��%/�� ���
� �!	��	. 1
0D+ 

��2009)    .(Heg�7���� �1�1R� # N6���+�0�� ������ ,. �	)� ���71�P� "����� #"P ��	
6. 7� �	/�� 0 "	>� �� �. ,��� "P F�� ,0 ,�	��� 

���2� �	�7 �� ,. L�� _C. �	V�K� 1%/)Tremblay,2006(.  
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/ "	��� �	/.  ������R�+ , Y! 7� "	��� ������������ , Y! ,
>+ ��\%� ,. L���.	%.
1:250000  � "	���L
�7 , Y! ��	%�1:250000 �� #"	�������/	� �	/ ��Google earth  N�6
� �	��� 	. e���� F���. � �!�1
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>+ � ,Y(%� �4������������ �1&� $	4��,YB@ � ��	�	%� "	��� ��6���+�0� �	/ 
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G+ ,G�	(� ��� ,Y(%� � .  

3-�� "!C�� � ;7�  
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�7��7 OP A.	%� �3
0 *��

�+ 1!�� E
�)+ #E
�	&�� #�1�� #L6I #�!	
��� L��� #��>� #�0	0 �	/ 
 ��	&� #��� $	� #,G��+ � OP A.	%� ��
�)+ � /�=R ���&�� L
. ,�	%�V� #("	���0 "	��� #���' � "?�/2 �R	
R #10 # tM96-113"��>+ # #

 "	�6.	+1394. 

• i�	. 1�1&/ �	/���� FK	%� #,3��� #����7  #L
6I 1&)� #��7 ��'  #�	
�C. #�1&)�,�� ! #"	���0 "	��� � �7��4� �	/ *	Y
Y)+ ��.�	0 ���� 

 #�	
�����$	� #N/�	>- ��	&� 35 # tM7-27#"��>+ # "	�6�71393. 
• #��G����	. #�=!1&)� #��� #_%&>. #�1��� #���!  $1� �.	�7�� #L
6I #��	H�WMS/HEC-HMS  ,�T� #���' U��.P ,H�I O?
� �%
. _
R �

_/�=R#�	K � OP F@	3I �	/ 1��19 ��	&� #4 # tM201-209 #"	��� #1391. 
 

• [7] Todd DK, Mays LW,  Groundwater hydrology, 3rd edn. Wiley, p 636, New York, 2005. 
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 Z���
C .%!H� g	��� �������h��� �� ��� !�� �� �9.�� SPI)��= J�
�Q "S�T :����� "%&�'� a 
1�6�� N��4��1B� #2  #���� ��!�  

1  #"��>+ �	� !� #������������ ���0 ��T !�Veysi@ut.ac.ir 
2  #"��>+ �	� !� #������������ ���0 ��T !� 

"�./�  

L�� $�� .�� F
&/� �.P _�	��� S��!� L
. � �\! � 7� �'1%K _�	��� �� �B&0 � ,���� *��M "P ��	.� �&0 *	Y
Y)+ ,0 "P ��	.� 	/
�� Q	6I� � i��6� U
! "P E
� � F�� ,���� *��M �
K� ,/ 1%- � ��	
� � �)(� � �!	&�	R _�	��� ��	.� �	�7 *	Y
Y)+ ���7 ���

���$1� ,�L
. � ��	
� _�	��� ��P�. ���. _�	��� �	/ #��	
�RUSLE,USEL,MUSEL,WEPP  L�1%- �'1%K _�	��� ,4%�� �� .F�� ... �
 �	/1� "7	C� ���. ,0 �� O��� 1
��+ �)(� _�	��� �.��.��1I��1�O��� � �1�1
��+ U
C�M	I �	K F�� �1/ #,!	K�� ���2�N>� �	
6. 	/ 

	&
��) F��" #"��	4&/ � ��R1389 .( S�&T� 7��	G+�h ,�����1� �� }1%K 7� "��+��L,!�� �� }1%K e�� � b&� ,0 �0 F���. 7� _
. 1!��+30 
��!	�}1%K �H�� A(Y� .1�	. ��� 	/1M 	+  U
! "P $�@ � ��� L�1%- 	+ ��� F6� �H��� � 	/U  FC� �H��� � � E4�V  � �	4�	.) F�� E4�

#��T�1385,/��.P 	. ,6�	Y� � .(,!	K�� �	/"P E
���R ,0 ��1�	R �	/��=�� 	. }1%K #F�� �GY� � E��@ #c	M FB6! ,. 	/�� tC � ��	/� �
"P ,�&� 7� ,0}1%K �!	 
R � ��&� ����� ��� 	/ ,�R ���� #) F�� �
6� $�@ � �1��� v	Y! 	� h��C� �	/ #"��	4&/ � �4�� 7� EY! ,. "	�

1392 S�! "��%� ,. �'1%K _�	��� #,G�	(� ��� ,Y(%� � .(���=�O	!��� "	��� � ���3�P #�	K "1� h�+ z�	. L
�7 �!	���� 7� �O��� #	/ -

,!	K�� ��6. � ���2��	� ,. *�	6K #�7��	 0 *�1
��+ �/7	. � _/	0 #	/� �	� L
%d&/ � S��U� � 	/�7	� ,. 	�7 *�	6K "1�P ��� r�� �	/
F3! �I��! � �!	6!��� ,Y(%� � �'1%K _�	��� "1� $	G� � "1�P1�1R E�	� �1�	� �!	6!� *	6
�D+ U
! ���� �� 
. � � F�� �1� �>�� .�
 *	Y
Y)+ �� 
. ��	T!��1� �7�1!� �. �� 
. �'1%K _�	��� 	. ,(.�� ���
���P�. � �&0 �	/ � O��� �	/,H�I	/ �! L�� �4�&� 7� ��	! S

}1%K 1G�6� b@	%� ��	�	%� c1/ b
Y)+ L�� � 	�� #F�� �1� 1
0D+ _�	���,�j � ��	3+�� ���'� $1� 7� �	3��� 	. ���7����� �	/ )Bayer 

et al.,2015( ,H�I � }1%K 1G�6� b@	%� ��	�	%� ���. ���U.� "��%� ,. #"	
!  .F��  ,H�IO�%� � ,G�	(� ���"?
� "	���>� �.�] O�]
 L
. ��	3+�� ��1)� �114  	+1274 E4�) �� ���' �	�4/ 	�� f(� 7� ����1L
�7 �\! 7� .( � �1.	R � �R��� �/P *?
4 + ���� ��	%�

,�	m/�0 � ��	
�C. �������%0 � "��	6d� #��	�	]P �	/1!7	� � *	�	3+��� ��1)� � � 	/F ��!�+��0 1!7	� 7� E4 �� ,H�I U0��� � 	/��
F��.  

  
23�1"%&�'� ���� "/'�� 8�%9�� . 
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�1��� � ���� 

,�j #�!�1
� �	/1�7	. 7� aR F6C! �	� �,�j ,��� � .1� N/��� ,Y(%� ��	3+�� ���'� �	/ #������
� #L
�7 �	%)!� #r
� F>� #r
� �	/
 �	��� 7� .1!1� 1
��+ �H��� ��.�	0 � ,/��.P � �	� 7� ,�M	�GPS ��.}1%K F
G'�� F���. ���! 7� .1� �	3��� ,Y(%� �	/ �	/��U��Google 

earth, Arc GIS, Excel ,/��.P "��+ tK	� �!	4� A�7�+ ,�j .F�� �1� �	3���) ��SPI ( tK	� L�� .1��� ,
>+ �6��� ��U�� ��! 7� �	3��� 	.
 ,. �� "P F�j	. � L
�7 r
� � ,(Y! �� F�j	. FI	6� L
. FB6!,!����� "	 ! � � ���� A.��+ b��@ 7� �\! ��� tK	� .1/Arc GIS 

 L��� 	. �Accumulation sin a �� ,B�	)��� *��

�+ L
�7 r
� �	%)!� ,�j .��}1%K � *��

�+ L�� �
JD+ � ��	3+�� "	�� ,Y(%� ���7
�� "	 ! �+	G�	(��%)%� �. �&� F>� � r
� �	%)!� ,�j .1/) FBn� 	+ �3%� ��	Y� 7� h��C� Q?0 o%R � 7��+ �	/24/1-  	+16/1 E
4 + (+

,�j ,.	 � ��
GH� U
! �Y�� r
� �	%)!� ,�j .�. �1��1)� .F�� ��B' �	/��! 7� �	3��� 	. ,Y(%� �H��� ��.�	0 � ��U��ENVI  i�� 	. �SVM 
L
�7) ��.�	0 S�! o%R ,. � 1� ,
>+A+�� �H��� #A+�� #��	. �	/-L
�7 #N� .1!1� N
6Y+ E�%� � �7��	 0 �	/��\%� ,.  _Y! 7� S?@�	�,�M  7�

 }1%K 	T�� � �(K e������1'� P � �	� 7� ,�M	� , Y! ,
>+ ,. .1��� ,/��.  

 
<��!= ;7� �  

 ,/��.P "��+ tK	� ��  Q	� ��.  � ���� A.��+ 7� �	3�� � 	. � ,Y(%� ��	3+�� ���'� $1�ArcToolbox     �!	4� ���
�)+ � ,�j L�� .1�  N
� �+
  "P ��� �. �H	�� *	
�&� � 1� �!��K���    U
! �!	4� i7�� #�� ��� 
. r
� � �GY� F�	I L
�7 ,0 ��
G'�� � 1� $	&�� 	/~�U.�+ . 1/��K .�

  _/�=R � ,Y(%� 7� FK	%�  r6 I �.  �!	4� i7�� ���� ,0 �@	Y! #L
 
R �	/6  	+9    ��	&�  $�1�) �Y(%� v���  $	&�� 	. �.1  ,
��� ��� � 7� (
E4�) 1� ,B�	)� �	/2#3#4.(  

                    
              23�2 {�/= "�/= .SPI          >�� {
� d���
�                   23�3 {�/= "�/= .SPI      4�� {
� d���
�  
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23�4 {�/= "�/= .SPI 4�� {
� d���
�  

>�.?1 {�/= ��.%E � {�
� .SPI  "S�T ��
�=�)�  

v	Y! �1G+ v�� ����)� v�� S�! 

196 SPI≥6  and SPI≤7 $�� v�� 

75 SPI≥7 and SPI≤8 �� v�� 

34 SPI≥8 and SPI≤9 ��� v�� 

1-3- )�����  

 v	Y!SPI  ��+
�1�1 ,�j 	. ��B' EI��� � �+	�?@� �	/N/����1�  �\!1� 	T%�� � ,�j �/ Q?0 � v	Y! A�7�+ �1!1� �!	��m&/,�������' � .�1
Q?0 � A'�� v	Y! �1G+��! ,. Q?0 FI	6� � h��C� �	/"7� � EY�%� E60� ��U��Q?0 "	
� 7� .1� ,B�	)� ,�j �/ � �3%� � FBn� �	// #	

 ��	&� ,(.�� �&0 ,. }1%K 	T�� � �J�� Q?01  .1��� L

G+~�U.�+�L L

G+ tK	� "��%� ,. FB6! L�� 7� �1�P F� ,. ��1Y�Q?0 �1%%0 
�� O	C�!� ,�j �/ � �J�� ,YB@ 	� .��  

 ,(.��1. (  >/X = ST − Sd − SPI	t + SPI	d
C�+w� +	��`�  

ST�����. ��� ,�j �/ E0 FI	6� : Sd�����. ��� ,�j 7� Q?0 �/ FI	6� :SPI t�v	Y! E0 �1G+ : SPI d�Q?0 �/ � ���� v	Y! �1G+  :  

+w�FBn� "7� : _w.�3%� "7� :  

 	.,�j �!	��m&/ v	Y! 	. �+	�?@� �	/SPI  v	Y! �1G+ "��� L�� � � 1� ,�	H� �3
M�+ $�1� ,. �1�1� "���SPI ,�j 7� Q?0 �/ EK� 	/
 $�� v�� ���. .F�� �1� ��196  ,(Y!SPI  ,0 1� 1
��+��@ ,. Q?0 � ��.��.	! r
� ,YB@ .1%���� ���' h��C� �	/21/2  	+96/3  "�U
�

B6!FC/S  "P �321/9  v	Y! ,. v�.�� FB6! L�� .F��SPI ��+
�1�1  S�&T� 7� ,0 F�� $�� v�� 	.196  ,(Y!104  ,YB@ L�� "�� "P ,(Y!
  .�� ���'� �.�L  Q	��024/374 0
A.������� .F�� ����K�. ��=�£� L�� 7� ,Y(%� 7� ��@ ,.  �(O1)�) FBn� ��	Y� L
. L
�7 �	%)!� ��0

GY�)�3%�) Q?0 L��+�J�� ��&� �	%)!� ,�j � .F�� "	��! � (FC+)�3M � (�03/0-  	+31/0- �GY� �	%)!� 7� (7�	� ����K�.  .F���	I��,0 
) Q?0 L��+�J�� #7��+ �	/��)� 	. �7��� L
�7 �	%)!� ,�j �24/0  	+03/0��� Q?0 U
! ��.�	0 ,�j � .F�� �3M ,. ��U! �	%)!� ���� (  �\!

Q	�� �.  FB6! �	
G�C/S S�&T� 7� .F�� ��. N� �H��� 	T%�� � Q?0 L��+�J�� .1� tC �197   ,(Y!108 ,���� ���' Q?0 L�� � ,(Y! .1!�
,/��.P 7� ,�M	� ,�j � ,�M	� � r
+�+ ,. Q?0 L��+�J�� �	� � 	/023/197 – 34/2756  � ���0-12/463 j � .F�� �1� A'�� ��� ������
� ,�

�/P a%�- "�	�"��%� ,. .1�P F� ,. ,�j L��+�J��  

  

>�.?2�E�%&�'� "/'�� �� V.�� ��L�� �� 
��� 2���� .  

 E�������. ����  �J�� Q?0  FB6!C/S �J�� v��   v	Y! �1G+SPI  v	Y! E0SPI 

�H��� ��.�	0  N� �H���  21/4  $��  108  197  

������
�  �/P-"�	�  67/3  $��  27  197  

r
� F>�  �.�%�  51/2  ���  18  32  

r
�  96/3-21/2  321/9  $��  104  196  

��&� r
� �	%)!�  03/0-  	+31/0-  31/2  $��  31  193  

�Y�� r
� �	%)!�  03/0  	+24/0  98/1  ��  12  101  

(���)�	� 7� ,�M	�  023/197-34/2756  05/3  $��  20  194  

(���),/��.P 7� ,�M	�  0-12/463  44/1  $��  168  195  
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2-3-  {�/= )���QSPI >.�����.� �  

,�j �!	��m&/ 7� aR,/��.P "��+ v	Y! �	/,�j 	. �� �	/.
"	�1�  .1� ��	�	%� #F�� �J�� �'1%K _�	��� 	T�� � ,0 ,�j �/ 7� ��?0 #j	. �
��10 �/ Q?0 7� ��	&� $�1� r�	' � 	/2  L�� F)M 7� "	%
&@� ���. .F�� �1�P,
B� � i��}1%K �7	� �1G+ 	/20  }1%K �G'�� ,(Y!

 5��+ � ��	�	%�GPS "P F
G'����=�� .1� FBJ 	/}1%K �&0 �	/ b&� � e�� #$�@ ,�&� 7� 	/��10 �/ �7�1!� �G'�� �'1%K v	Y! .1� ��
�
 ,�j 	., Y!� ���+
�1�1  v	Y! � 1!1� �!	��m&/ $1� 7� �	3��� 	.A'���1� @ �/ � ,YB��@ ,.  i�� 	. ,.	 � b
'SPI  ,. v�.�� *	B�	)�

 $�1� � "P 7� EM	I o�	�! .F��� �	T!� �'1%K v	Y! A�7�+ � �J�� Q?0 t
C +3  i�� 	. ,.	 � o�	�! Q?0 ,� � .F�� �1� ���PSPI  ,.
Q?0 � 	�� .1�P F� i�� 1%!	&/ �1I 	+ r
� F>� � r
� �	/SPI .1%�6/  

	. F�	>! � ��! 7� �	3��� ��U��ArcGIS ) E4� � �'1%K _�	��� S�'� ���. 1G�6� b@	%�5 r�	' � (16  ,0 F�� �1� ���P ��1)�_C. �	/
 7� ��	
6. }1%K 	. "P 7�.�� FY.	(� ���� �	/   

  
23�5 .>.����"�1F � "S�T �� V.�� ��L�� ��
� .%!H� ���)��= d��� 
�  b��SPI  

  

  

!=�"L@�
� :  

}1%K N�6
� $	G� �	/^j�&G� �� ,G��+ N4)�6� �
] ��� �����=�� � �

�+ � �H��� ��.�	0 � �

�+ #�&
�'� *��

�+ ,T
�! r�]� � 1.	�/ �	
,H�I �4������1
/}1%K ,G�	(� ��� ��1)� � .F�� 	/�� E
4 + �3��C� E���� 5��+ 	/��+ h��C� EI��� � 1�� �\! 7� � 1!���� ,. ,G 

��}1%K $�&G� ��@ ,. .1!�."	4� � 	/ F.�@� � OP "	��� ���� �	/1!U0�&�� .���=� %-
L "	4� .F�� ���&/ �1I 	+ � �GY� ��������� ��	/
�� �&0 	. ���� 7� .1� �.	�7�� 1�	6� ,�M	� r�	' � ,/��.P 7� ,�M	� #�	� 7� ,�M	� #������
� ,�&� 7� E���� ��� �	/ 7� EM	I o�	�! �!�1
�

 i��SPI  �'1%K v	Y! ,0 � "	 !  ,�I�� L�� 7� EM	I o�	�! .1� "��7PF���.�1�  i�� 	. Q?0 ,� � �!�1
� *	G�	(� �SPI  �>.	 � o�	�!
�� "	 ! �� i�� ,� v	Y! b
3�+ 	. .1/SPI  �	K �	�7 ��1Y� ,0 F�� "P 7� EM	I o�	�!  � 1� ��	�	%� 	/1%4.P 	T�� ���. 1�	6� b@	%� , Y!

�� ��	K ,Y(%� 7� U
C�M	I}1%K 7� ��	
6. ,0 ��- #�� ����7 �H��� � 	/E4�,���� ,0 �Y@	%� � #OP	/ 	/1%4.P 	T�� ,T
�! � �)(���7 �
�� � 4/7�	�7 �	V�'� E�	6� 1!��  ,Y(%� "	%0	� ���. ��� ,.��=  ,. Q	6I b@	%� ��	�	%� .F�� ���P N/��� "	
! �	���� ��1)� �

�� ,Y(%� � �'1%K _�	���y�@ ,
>+ � 1!��+.�� A'�� �&J �&n� "P 7� ��	! *��	6K 7� ��
���� � �!��&� �	/  

  

  



 
 

��� ���1396 ���� ������ ������ ������� ���� � ������ ������  � !" 85 

 

:P����  

)#.y#��T�#.S#�	4�	.1385#(" *��	 �!� #�	K � OP F�	3I .�7�� �	� !�  

  "	&
��   #.L6 I#�1&I�#.�#���M #.�#��R1389#"    �. �J�� E���� � ������R�+ ,!	�� P �� ��. �7 O�� � }1%K i��6 � � ���! ,Y(%� � 	/Q�	�U��"  � A+�� ,�� !#
��	&�#���U
C.P1 � #42.  

#O#�?
�#.�#�1&I� #.�#�4��1392#"  ,
B�   }1%K 1G�6 � b@	%� �7	�  i�� 7� �	3�� � 	. ���7SPI  ~�� ,!	K�� ,H �I �" #_/�=R	/  #�&0 ������������ �
 ��	&�3�#23-38. 

 Bayer ,T, Gökkaya.,E.,  2015, Landslide-Triggering Factors in Korucak Subbasin, North Anatolian, Turkey Procedia Earth and Planetary 
Science. 566 – 572. 
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 T%� �� �	T!� 7� aR�  	Y� "1�P F� 1. � $1��� 1��1 >. �
,%  ��. �1�� 	/ �����	R�    � ��. ,. F.�! #$1� � �	3�� � ����   F)M
�����	R	/� 1��1 ��  1. ,0 1� ��L  i�	. ,G'�� � 7� ��\%����      	/ �����	R ��� 7� aR F� � �1�  �	3�� �� 1��1 / $1� ,.
c�����1  ,. v�.��

	. ,G'�� �i� 1��1   B�  � ,B� 	)�
,  7	�� ��  / ,d!	%- #1!��
c�����1  B�
,  7	��     . ��1Y� �\! 7� �1�  �1/	 � � �1�� U! �����   #1%� 	.
 "	 !  	Y� F)M  �1%/�� 	/�����	R�  T%� ���  � �1��  � � 1� 	.� 	Y� 7� "��+��  T%� ���  	Y� "��%� ,. 	/ �����	R �1���   $1� � �	3�� � ���

	>!��  i�	.- O	!��� .�0 �	3���  
  
  
  
  
  

 {��	+i�	. S�'� 
i�	.��1Y� 

(mm) 

�. �+	B�	)�  
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10/9/68     	+14/9/68 18 65/11 89/8 52 10 714 61 04/12512 

1/12/70  	+11 /12/70 30/59 69/16 66/10 52 10 714 6/49 69/16 
10/1/71  	+13 /1/71 80/28 55/12 76/2 52 10 714 2/47 55/12 
25/10 /72  	+27/10/72  30/23  39/4 84/1 52 10 714 8/21 39/4 

29/8/73   	+5/9/73  50/112  24/38 25/35 52 10 714 4/215 24/38 

1� $�3-   T%��� 7� EM	I o�	�!�  $1�HEC-HMS  ,�	R �. $1� "��%� ,. ,!�7�� F.	J $1� 7� �	3��� �	%B� �.  
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10/9/68     	+14/9/68 8/52 46/6 70/3 35 29 724 8/25 04/12512 

1/12/70  	+11 /12/70 30/59 80/23 77/17 68 6 711 1/79 69/16 

10/1/71  	+13 /1/71 8/28 2/16 41/6 76 7/5 714 8/80 55/12 

25/10 /72  	+27/10/72  30/25 26/4 71/1 66 30 999 2/22 2/9 

29/8/73   	+5/9/73  5/112 06/30 6/27 65 44 941 7/136 24/38 

 $�1�4 -  $1� �T%��� 7� EM	I o�	�!HEC-HMS  ,�	R �. $1� "��%� ,. ,!�7�� F.	J $1� 7� �	3��� �	%B� �. 
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9/9/68	+14/9/68  0  02/18  8/25  46/6  35 29 724 

1/12/70	+11/12/70  0  85/28  1/79  8/23  68 6 711 
10/1/71	+13/1/71  0  35/6-  8/80  20/16  76 7/5 714 
25/10/72	+27/10/72  3/1  34/42  4/14  71/3  66 30 999 

29/8/73	+5/9/73  1/0  49/27-  7/136  06/30  65 44 941 
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/ : �	/ {��	+ � g- ,. F��� 7� r
+�+ ,. �1� �1/	 � � �1� �T%��� E
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2/9/73 	+11/9/73 -10/1/71 	+14/71-   27/10/72 	+29/10/72-4/12/70 	+11/12/70 - 9/9/68 	+14/9/68 

 E4�4- c����1
/ : �	/ {��	+ � g- ,. F��� 7� r
+�+ ,. �1� �1/	 � � �1� �7	� ,
B� E
� 

2/9/73	+ 11/9/73 -10/1/71 	+14/71-   27/10/72 	+29/10/72-4/12/70 	+11/12/70 - 9/9/68 	+14/9/68 
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[6]  – Chen, Ying. Youpeng Xu., Yixing Yin . Impacts of land use change scenarios on storm runoff.  generation in Xitiaoxi 
basin, China. Quaternary International. (2009). Pp 208. 121-128. 
 
[7]  - Muhammad Ali, Sher Jamal Khan, Irfan Aslam, Zahiruddin Khan ,Simulation of the impacts of land-use change on 

surface runoff of Lai Nullah Basin in Islamabad, Pakistan. Landscape and Urban Planning. 2011, Pp 1- 9.
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7/1/86	+14/1/86  2/18  2/18  1/0  99/8  25/11  12/25  60  22  817  
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�Q )��/E 4.� h��� <��!= �� ��
J�
�Q "S�Ti e- "S�T �� )�!H��B "1k? `� � ��F h��� <��!=."%&�'� ���� "/'�� �� �.� ���
� ���  
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�.tK	� ���,H�I � ���������� �	/�� "	 ! ,G�	(� ��� ,Y(%� �	/ E6� �1��� � �4
!��4+ F
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! F.	J	/#  E6� ��	&� b@	%�_�	+ ,. ��F&6' ��� �K�. � $	G� b@	%� "��%�$	G� �� �.�%� �	/�� �.	�7�� �+%%0 	�� #1

tK	� �1G+F&6' �. ,0 ��	/tK	� "	
� L�� � .F�� �� 
. 1!�� ��	�� �.�%� �	/�	/:  #��1
 0 FB6! #b&� ,. �� �	%>R FB6! tK	�
#"	�6/�0 ,>B� NK � �
R ,/��.P "�	Y+ �1� tK	�U��.P ,H�I � 	/ "	 !,H�I � �� 
. F
�	G� �1%/ E6� �.�%� �	/_�	+ �� L
%d&/ .1%�	.
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b�� � ������ 

2-1 "%&�'� ���� "/'��  

,Y(%� FGxxx�� 	. "	�xxx6�� "	�xxx�� N4
��xxxM Fxxx� 7� �xxx C. ,G�	(� ��� �195 L
. #"	�xxx6�� "	�xxx�� �.�] $	&xxx� � �	�4/ e�� �	/
��	
�����"22'15°37  �"29'16°37 $�@ � ��	&� ��	
����� �	/"36'24°54  �"39'25°54   �U� ��� 0 *	&
6Y+ �	)� 7� � F�� A'�� �'��

    }P "	�� �>�  �
�&� � _C.�� ?'  E4� ) 1� 	.-1 "��	. �
JD+ F)+ ,Y(%� ����/ � OP AH � .(     .�� ���' "	�6 .	+ �4 K � U
�	R � "	�6 �7 �	/ 	.
    F&�  7� �1%�	� �� �	/	. � ,Y(%� r�	] �� ,Y(%� }��  ,. O�]  ,G�	(� ��� ,Y(%� � ,!j	�  i�	. L
�!	
� .1!7�300-250 ��
��� ���  1� 	.

 #�K�P)1999   "	.P � � U
�	R ExV� � ,!j	x� i�	. L���x 
. .( ��1Y� 	. �	�4/51 ��
�N0 � ���   � "	�x6.	+ ExV� � i�	. ��1Y� L��+ ,. �	��
+ �
 "�U
�7/9 ��
��7�1!� ��� #��.	J) Fxx�� �1xx� ��
�1386�� ,. ,��+ 	. .( 7� S	3+�� :1%!	� ,Y(%� N
�'� �. ��2��
JD+ E���� ��� � �xx�	%xx���/ �	/

  �4 K A�7�+ #��	
����� e�� #	�� f(�F
�	G� ��I U
! � 	/	�� � 	/ ,YB@ � N4
��M F� #�!	6!� �	/�	�� �1%.,&
! N
�'� � L+K ���' � 
�� #�K�P) �
�1999 ,!�� S�! .(       ��&%4�	/ S�! 7� � �
�+ "�1. ,Y(%� E0 � 	/	4B! �/	
� �47 ��         ,. b�G�� #,�	xxx�1%- �/	
� ��&%4�	/ .1xxx�	.

"	
�	%3�� ���!	K48 ���� �	&+� 7� 1G. ,0 F�� �/	
� g
+ L
��� ��� �/	� ���0 ,
�	I � ��7 .��  

 
 23�1- )�
�� � )�!HN@ )�!�� �� "%&�'� ���� "/'�� 8�%9�� "�/=  

2-2 g�/7E b��  

��! 7� �	3��� 	. �1�.� ��U��Google Earth Pro ~�U. �	/	4B! �!�1
� 1�7	. 	. am� .1� tC � ,G�	(� ��� ,Y(%� �1I ,Y(%� ����� 7� �+
"P ��	
����� F
G'�� � O	C�!� �	��� 5��+ 	/GPS  � FBJF��� ���' ����. ���.  i�	&� ��� U
! �1� E
4 + �	/	4B! ��4
� E0 L
%d&/

	4B! �/ ���. .F��� ���'# ,!�&! �� ,�M	� ,. "P ��	T� �H��� 7� ,!�&! �� � Q|� 7� �	K �2  b&� 7� (	4B! 1'	� ,Y(%�) ���5-0 ��!	� ����
,!�&! #�	� �	�7P ,. $	Y�!� 7� aR � F���.� 	/ ��� 72 ��
� �	��� 7� �	3��� 	. �4���4�� i�� ,. �	K ,��1
�� .1!1� �� ��B� ����pH ��� � 

                                                                 
47 Halocnemum Strobilaceum 
48 Chenopodiaceae 
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��	V� � �	K �4���4�� F��1/F��1/ 7� �	3��� 	. �	K ��7�1!� �4���4�� o%��?. ��0�� i�� 7� #�	K ��P L.�0 1M� L

G+ F>� .1� ��
�49 
�7�1!� .1��� �	3��� ��
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����
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L
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05/0��! 5
)� � # ��U��R L&��%�)54 	0	>�� �55 #1995.1� �	3��� (  
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        �� ���14� 7� *�	3�� 5
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&
�  *	
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�  �	/  �� �1�  �	T!� ��	�P �	/
�� "	 !.1/  

>�.?-1`3�C�� "/'�� �3k= ���L� � d�� ���� ������� �����^� "H��/� :  

p-value )���Q |�= 6�p=��� 6�
!�B 6�
!��� 
!����F |�= 

1/913 e-06 * Wilcox.test 
97/1  78/0  17/3  �3k= �&Q ���� (%) 

63/1  17/0  91/2  ���L� �&Q ����  

4/441 e-13 *  Wilcox.test 
36/7  36/6  93/8   �3k= pH  

82/7  5/6  99/8   ���L� pH 

1/836 e-08 *  Wilcox.test 
4/28  7/18  8/43   �3k= EC (ds/m) 

74/33  1/20  1/60   ���L� EC  

2/2 e-16 *  Wilcox.test 
97/29  45/21  84/37  �3k= SAR (mmol-1)0/5 

6/35  84/21  58/49   ���L� SAR 

2/2 e-16 * T.test 
47/30  97/23  74/35  �3k= ESP (mmol-1)0/5 

19/34  3/24  16/42   ���L� ESP 

 *��%� m5!�� G'� �� j�7� �� ���05/0  

  

  <��!= � ;7�  

"��7P         �	� L
. ,0 � "	 ! 	4B! ��	T� � 	4B! �	K ��	
&
�  *	
M �V K ���. �1�  �	T!� �	/#��P EC #pH #SAR  �ESP ,!�&! � 	4B! �	K �
�%G� *�	3+ "P ��	T�,. 	4B! Q|� � ��P �	� L
�!	
� ��1Y� #�� ��� ����%G� ��@  �� F�� �	
� 1'	� ,0 ��	T� ,Y(%� 7� �� 
. ��� 1�	.   ,0

                                                                 

49 Walkly - Black 

50 Flame photometer 

51 EDTA 

52 T.test 

53 Wilcox.test 

54 Gentleman 

55 Ihaka 
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#"��	4&/ � "�� 1���) �1��� E
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81. Universal Soil Loss Equation (USLE) 
82. Water Erosion Prediction Project (WEPP) 
83. Soil and Water Assessment Tool (SWAT) 
84. European Soil Erosion Model (EUROSEM) 

85. Revised Universal Soil Loss Equation  (RUSLE) 
86. Surface and Rill Erosion 



 

 

��� ���1396 ���� ������ ������ ������� ���� � ������ ������  � !" 159 

 

�� O�6)� "	��C. ~�U. U��.P 7� � C. ,G�	(�,0 �� ,!��0 �,��� �'�� �	/ ��0"	.	
. *��	T� � � Q���7 F�� ,���� ���' "���� �U0�� �	/
,H�I �N0 � A3+�� �� ,H�I S	3+�� �n0�1I .F�� r
�3268  "P S	3+�� E'�1I � ���1831 �� 	�� f(� 7� ��� "��� ��R ��	 � L
�1%>� ) .1�	.

 #�	K � OP1387( E4�)1 .(  
 

 

 bcd١Vcefg h:9iآ klmn o:Vfp9اqr sftumv .ن  
  ��اد و ا�ار 	�وھ�: ٢-٢

9�vی،  VgDEM ASTRM٣٠زVvن ���9i kداری ��mر،  ٢٥٠٠٠ھVی رk:� ovmuھV و اhiارھVی mvرد اV��gده در {|وھbvVd y: داده 
�mv kرد kt�V�v از s:Vg  ٨ای ���sg آVvر Viر���o روزا�Vv ،kھk��Vg ،k�V از VgزVvن ھmاm�� ogV�dر، V�Wو:Vv 9ھmاره��v

www.usgs.gov،  وb��r نVvزVg از kt�V�v ردmv klmn ogV���V� k���ov رm�� �W9اv و Vھ .�dVi �:از �9مدر ا yار {|وھhpاArc GIS 
g9W s�rbf��W و �f k��sg�i s�r آوردن   9�SPSSم اhpار  از ای و:Vv 9ھmارهs�rm ا9��gاج و {9دازش ENVI5.1 �WاhpارھV؛ �9م�

  �9fی �dه ا9�i.sgه روا�i ر�Vtv o�mfg9د�ت
 

  روش ����� ٣-٢

��د��   -�RUSLE   

     )١ (                                                                                                                                   A=R*K*L*S*C*P                     
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K y:Vg9p bvV��v  ��v ك راV� �Wذا sfgV¢n و sgك اV� 9ي:£} ،��¤  

L ،¥fd لmط bvV�  

S ،�fvز ¥fd krدر bvV�  

C ydm} bvV� ھ�Vf�  

P ov كV� sظV�n bvV��dVi .  

A ،لVg ر درV�cدر ھ �W ¥¢n 9i :Ro�fv ژولV�v ¥¢n 9i : ،لVg s�Vg رV�c9 در ھ�vKo�fv 9i ژولV�v 9i s�Vg �W ¥¢n 9i : 9، و�v
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