
�� �����	� 
���
� ��
��� ���� ���� ����� �18 � ��� �!1397  

 :
&�'� ()�*�� +*��,07/01/1396  

 :
&�'� 0�*12 +*��,13/04/1397  

 :����450 - 35  

  

����� �� 	
��� ��
� ����¬�� �� ��
� 
���� �����  

  

�����  ! "#$1* '(!
)*  ! +���2 '�-��$ .#/3 

  

 �7
89  

'�, 
&� �
: ;<=� ��; !� ��>?�� � @�A ()� �7�� 
B�A���  (=�� .�� 
D<E  F�� 	;G
H ����F �!
I � 
B<J9 0HK&�  ��<, L<=� ��;-

��� �!
I � �� .�<�B 
�=��� �� 0HK&*I '�,
: �M ���G�; N7� �;� ;<=� ��;� �!
I 0HK&  �� �; �����=� !� *��O,� ���<���  �*��  PQ<Q

R7, � S��
: �
B�7�� �!
I 0HK&  F�� � 7= 
D<E*T? �=�U��* ���� .7�  F�� �;� LG  - �;� L<=� �=��;  0�� !� �����=� �; � 7�

 
�=� �=� 7E– �;� � L<=� � :��� L<=� ��; �
B�!��*�V ���G ���� W<� ��F 2 � 7� ���G�; �<X<�
Y  F�� ;<=��  .7� Z	[�

�! \<R� ���!
I 2 �; �]�HK&
Y X��A L<=�� ���G ����F �^,
: � L<=� �=<�� �7� ����*�V �7��[�  F� ! ��*�  ��7; 7��� 
D<E

��[8��) ��� 0HK&����G ���� W<� �� (F  
;�[�9/0! �� �W�= �� ���8� �� I,*
D<E� ��9*H 4/10! �� � I,*�  PQ PQ 
D<E8/18  I,

� (=� �7� 
�=��� ���8� ��*I  !� 7B��*Y U�� 
^;���  ��� ^A� ��,
( ��  *��B7 � 
^;�� !� �����=� �;*D�� (� B  �� *�H)�a 85 

74��F ! �� L<=�*
D<E� ����F �!
I ��9 0HK&*H  �=<�� �;36510800 ���G ���� W<� �� I,F B��H�� �(=� L<�^�� �! \<R�
I 

2 �; 0HK&
Y ;<=�� !*�� b�,
� �!
I ;<=� ��; �; 0HK&� � ��[B ���  7��U�� 
; 
X<, �; .�  ��� �� ��<;
^; ^A� �H)�*a �!
I  �� 0HK&

�H)�*a ! �� L<=�*� 
D<E  ��� �; *�Dc ���
��U 76��B ./*d � �� �7� (�b L<=� �=<�� !� ���=���*��J�  ��9*H  
M ���� W<� ��

 ��7'�146336 �', (=� I,��H�*e��  ��7'�130000�! \<R� �b��; I,
I  � 0HK&15000 X��A L<=� I,� �'� �� W���B (&�E ��* �; 
 

!*
D<E� �! ��7; 7���
I � ��[B �� 0HK&�  7��� �; .*I  ��7E �� ���=���75
D<E L<=� 74��  F�� 	;G
H � ���=�*T? ; 
M
��[  !�

*Y �! 74��
I �! \<R� 
; 7B��� 0HK&
I � f<;�� 0HK&�  �<�.   

  

 :F7
�M ��Qg����� ���� 	
���� �
��� �
��	� ���� ���� 	����  �
� �� 	��
 !�
 "� - ��
 "���.  

                                                      
1 - ���� �	
 ���
��� ��� � ��� �����
������ � ��� � �!
"# $��%� � �&���'( )&*�� � ���
�	
 �(��+,-(/*01� 23%1+*4)  

  s.asgari@areeo.ac.ir   
2 - '4��
�� 7*8*9�*�*:7 2��;�� 9���< 23='4��
�� �&��*� 2�>'4���� ���?
  ezghanavati@yahoo.com   
3 - '4��
�� ��� � ��� ����� 23='A�BC
������ �	
 ���&� 
���� ��
 � )&*��+D &���'(�� ���?
  samad.shadfar@gmail.com   



  

  

  

  

36   -----------------------------------  	� ���#��� FGH�
I "#
!�� 2��� 7 2��KL �18 � ���1�&1397  

 


�7'�   


� ���� ���� �� %�& ���
' (�)� ���� %�& ��� �� �� ������ � * � 	+
, -.��/ �
0. ���� ����
� 
1�  ��

�!23��� 4��5
�� 65
7�  �08
� �. / !9�4�
9,�
� ���
� 0
!9��. :5
 � �� ��
 0� ;
2<
� � ����
/ �
20 

�����1  >��
12� �2004 .(���� ����
� CD� E���F ��
 /�/G< H�
��I � /���< "��� / !9� )�KL2 � 	>��
12� 

2005(. �� �N0 
�/�� �. �� ����� 
,�� 4�
9,�
� ����� �� ��������
� �� �5:� /G</� 
��IH� ��I� �H� 

�/����
 ,
C� ��!G� 
� ���� 4�
9,�
� O�P!9� � ��Q O�P!9� >�
� -�� )R��. � �SK.3	 2009V ���4 � 

	>��
12� 2014 .(�� ��!G� CD� W6 � �. 
�/� >�
�� >/& �' WX���
  "�� �
L
 ��< O�/� 0��� �� ����
� 

/ !9� )4�!90���5 � 	>��
12� 2014 	(H�
. -�Y�. "� )Z/��6 � 
����7	 2006 	(%���< �
]!9���
� 
�� 	

%���< +
,�
� ED
�,��  �H���I� /�/3< :5
 � 
0�19� � ��
�
� )/��8 � _
'9	 2002 (4�
9,�
� / !9�  �.

�� �`�!0 /G</� 
��IH� �C���� ���� ����
� ��S�� 
�/ �� .�� ��� E��� -�� �. �� ��
�9� �� :5
 � 
�0� 

���� ����
� �� >�� F E�
F 
CD� H�
��I 
I�7� �/&/0� )���810	 2012.( Z/� ������ -3S 
YC!�� �
�

�0
,��� �� �/& ���� "��� >�������� ���� :��5 �� 
� aC!�� �
����!� b
���� �. -�� �/& �
3 G�' 
�

�/& 
���5Z/� �� ./0� >��!�&11 ���� ���� �� ED
� "��� >���� 
�
���� -3S ���� H .��' �� ��KF 
�

�������� �� 
�
Lc�� 	
�
 &��� �
� � �/ C� � 
!9' 	
�
�L H&�' 	
�
 & +
, 4
�D�d, E�
&) ���� �
�

���� �� e2� � (
����� ��� >
 �25� %��� ���7< ��N � �� 	
1� 1<�fg �
�
� ��
Y!�� 
� ��&-��<
�)12  �

 	>��
12�2006
� h�I Z/� �� ��KF .(Z/� �� >��<) +
, H�
��I i,
& Z/� / 0
� ��]�� �
�SEIM(13 	

��
.)14  	>��
12� �2006.( Z/�15LAPSUS-LS	 )�9 �K.16  	>��
12� �2007 
1�g����/�� ��
� ��6& ��
0�� 	(

) >�<��IHSPF(17 2012 
���� �� .��� ;
0 ������ 	���0 �
� ���� /���< 
CD� E���F �� 
1� 
�0� j��� �
�

�/& 
I�7� 8
� O`� 
� "���
� >
G0 4
7�
)� ��� k�
!0 � /0� ���� l�X� �� /7� ��
� / � ���� m� �. /��

���� 
� ����� %X
7!� �
�
L/0�
��
� 
�/���� /�/& ��  �� H��10  -�� �!I
� H���I� W����!��C�. �� �<

 	R��.)2012.( �0
,��� �� "��� /���< � Z
���CI O!9�� ��� /�/& 
]!962� ��S� >/& �
1&� ���� 
� 
�

                                                      
1- Dadson 
2- Glade 
3-Clagu and Korup 
4-Liu 
5-Bronestret 
6- Sidle 
7- Ochiai 
8- Reid 
9- Page 
10- Larsen 
11- SHETRAN 
12- Bathurst 
13- soil erosion index model 
14- Cover 
15- Landslide model performance in a high resolution small-scale landscape 
16- Claessens 
17- Hydrology similar program Fortran 



  

  

  

  

37   --------------------------------------   ���� A� O* �� �&
P )�Q8¬�A �� FR*� 
���� ��S+�...  

 

����n���� �P) � �� �7�
)� k�
!0 ���!23� o�S 
�1 OL��) -�� 
��
!�� �� /�/& 
1�0�!1< -��
7I 
�2  	>��
12� �

2014.( 

 	"��� � ���� ���� 
� p
6<�� �� 
C,�� 4
P�Pq<� ��!��I��� E�Cq< � >
<
6.� /� ����� ���� �� ���� ���

 "��� ������)
��/C��	2012( 	 ��
� ��6&H�
��I  Z/� �� ��
Y!�� 
� ���� ���� �� 
&
0 "��� �Geo3WEPP 

 	
�
!��� � �/2���
�)2015(	 ���� �� 
&
0 "��� ������    Z/� �� ��
Y!�� 
� ���� >��!�&)��
d0�  �

>��
12�	2016( � ���� ��r
< ����  ���S
S �0
,��� 
���� �
� �� 
� )>����' >��
12� � 	2017( -�� �/& ;
`0�  �.

 .��& 
I�7� %�
 � 
P�Pq< ��� -�� �
�0 � -�� 
'�0 � +/0� �
�9� 4
P�Pq< ���
� �S�< �� 2���- 2�<�� X��: 


��I�H � �/����
 �� ���E s�/�� ��
�
�� aC!�� �� ��� �0
,���	
� ��S� :5
 � 0�19�
 9� ���� >�	
� 

-�
Y� 65 W�
 � ���7
  �Ef
9� ��-9 q��)
 �  ....������ 0��
 �� ����
 X��:�< �)��� ���� ���� � �/����
 

�� ����
�� , ������  >
���G.
� b
9�� �!G����&.  �` � -�
30 �� �. �����
. k�
!0 Z�d� -3S �����
 �

���� ���� HP0 :�X� -,
 & ��"��� � H�
��I / ���I �� 
���� �
3 G�' 
� � ��& 
��� >���� �� 
C2F �
�

>� 4�
9,.���� ���X >��]G��c' ��� H�' �� 
08�5 ��� /�
1� 
�  

  

 
'^U���<� :
'�,  

�� "� S �� ;K�� /� ����� �� ��� 
�
�I���S -�7X�� �� ;K�� >
!��3& 
X�&46  � �S��16  � �P�X�36  ��0
r

 
<46  � �S��38  � �P�X�32 � 
X�& Z�5 ��0
r33 � �S��23 � �P�X�27  
< ��0
r33  � �S��38  � �P�X�54  ��0
r

 ���� Z
2& �� WX�� *0�KX ��.�� l
Y<�� ���!G�� .���� ���X 
�
2& t�F2400 2.� �!� ���� l
Y<�� ���!

 /� Eq���1200  
��� u)� �� >� v��!� l
Y<�� � �!�1430 
� �!� ;K�� /� ���� �08
� 
L/0�
� v��!� ./&
�

685  >� �0
��
� 4���� �S�� v��!� �!2�C��8/15  �0
��
� 4���� �S�� EX�/� v��!� � ���]�!0
� �S��9/6 

 �S�� �x.�/� ��]0
�� � ���]�!0
� �S�� �0
��
� 4����7/24 ����� � ��< �
3�
� �� :C)� �x.�/� 	43  EX�/� �

 :C)�15-  ���� 
�
 & ���� 4K�1G< � -�� Z/!7� "�5�� �2�0 �P) � O�CX� -�� ���� ���]�!0
� �S��

	�/�
' 	;K�� 	�
L��� 	+��� �
�/0�
� 
'��L/& �.y 4
�D�d, �� �S�< 
� .-�� ��0�<��. 4
���� � >�
9eL 	 �

 � +
, H�
��I ����2� >
�� Z�5 �� ���� ���� / ���I � -�� �����,�� 
�8
� H�
��I -��
9� �� ���� ���

.-�� ���20 /�/G< �� 
��� "���  

                                                      
1- Molise 
2- Borgomeo 
3- Water Erosion Prediction project 



  

  

  

  

38   -----------------------------------  	� ���#��� FGH�
I "#
!�� 2��� 7 2��KL �18 � ���1�&1397  

 

  
P8�1 :H*��9 
D<E�*!� T?*� 7= H
	;G 
D<E (
�R<� 
['B 

���� �� 0�� ���  

���� ���� HP0 � >���� ���7< ���� :�Pq< ��� ����< �� 
��GP0 �� ;K�� /� ���� �� "��� /� 
I��L�'�< �
�

 b
�P� 
�1:50000	  b
�P� 
� 
�
 & ���� �GP01:100000����
� ���
d< 
���� 	�� Z
� �� -�/ � �2016 -

1998���� ���� 4�����< � 4
.�� � 
�
�
 & -3S
�  �� ��
Y!�� 
� :�X/< -3S ����� �� ./���L ��
Y!��

-&���� 
0�/�� �
����� ������
 G��' �� ��S�� 4
FK5� � /���L �/ �/.� 
�
�
 & ;K�� /� ���� �
� ��

W2S ���� ���� 4
d�G� E�
&/& ����. ���� ���� 
0
1� H .��' �GP0 -�
30 �� �� � 
��X� 4��D �� 
�

O!9�� %�
X GIS ./& ��3<  :��� �� �� "��� 
�� ������ -3S :�Pq< ��� ��1 - ��� b
��������/0� �
� ���L

O�9P< >�/� � �/&>� �/ � 
�2- �!�� v�� /� ��� ����
Y!�� 
� ./���L  4
FK5� � �
�� :65 ;K�� /� ���� ��

�P) � "�� ;K�� �� 
0�/�� �
�/���
� 
�� �
]!9�� � ���
� 	EL EL 
` � "��� � ��!���/�� �
]!9�� ��  Z
7I


� 
�� �
�� / &
�– �
]!9�� �0���� "���/� ��� �� ��
Y!�� 
� ��.{� �
�  �!�� v��–  �0���� 
�� ;�0 v�q� ��

/& E�Cq< � ���`< E9.� ����I�� � ������� 
S��, "����
]!9�� Eq� �� 
�.-�� �/& ������ 
� 


B�A��� :��� ��; ���G�;�� 

 �S 
1����/�� v���& �� 
7�
< :C7� �
� 
���� ���� Z
P!0�
� "��� 4��y 
1���I 4
�D�d, � >
� �C2S �� ./&
�

�
]!9�� Eq� �� �/& -6r �
�� �� ��
Y!�� :C7� �
� ���7< ���� %�
 � �
��
1��� ��� �� .-�� 
` 9�� �
�

�
]!9�����/0� �2� 
�) >
��S 
�� ���LQw�0�20 () "��� -NCQ ���7< -3S "� �
�C �
]G�
��� �� � ��3< (


� Z
���	�0
,��� :C7� 
���� �
� ��/P� "��� -NCQ ���7< �� n' .���L��  �)��� �� ��
Y!�� 
�1  �� � ���7<


� -6r �0
,��� :C7� "��� �
�� �� 
G�� >�� F:���L )	�
616�2014.(  

)1 (  �� � 0.0864	�
 �� 	(��� �� �<) :C7� 
���� �
� :C�� �� ;�L 
C��) :C7� "��� v��!� -NCQ : (�!

�:�
 (��0
r �� %71��!�) �0���� >
��S 
��  



  

  

  

  

39   --------------------------------------   ���� A� O* �� �&
P )�Q8¬�A �� FR*� 
���� ��S+�...  

 

L<=� 
�U= �U�U� �
=�, � �*��B 
^;�� I

�,  

���� -���/q� E��� �� 	
�
20 W���< �� ��
Y!�� ���� m� 
�/���� ������ -3S�/�
G� �
� "��� 
�� ��
! � ��


� �/�' 4���� 	>
��S 
�� ��
]!9�� �� �. ��� V/ ."��� �
� 
` ����� ��
� >�e2� 	��0 �7�
)� ���� �
�

�
]!9��"��� �
����� -��0 / � �� 
3 < 
�� Z
� m� Z�5 �� 	
` � ���7< ���� .-�� �!I�L 4��D ������


� ��
Y!�� "��� 
�� � >
��S 
�� ��� 
]!962� �)��� �� Z
� �
���� ��
� �� "��� >���� O�� �� /7� .��&

� ����� "��� �` � 
 q � �)��� 4��D �� "��� 
�
20 ���
7� 
C. -�
� .-I�L ;
`0� 
�
20 ���
72 :-��  

)2(   	�� � ��


 

��	(��� �� �<) :C7� 
���� �
� ::�
  	(��0
r �� %71��!�) �0���� >
��S 
��a � b  ���
7� �
20 � %��� %�<�< ��

 ���I� ;�0 �� �/& ����� ���
7� ���!3� ���7< � 
 q � ��� O�� -3S ./ !9�E9.� 2017 .-�� �/& ��
Y!��  

 
P8�2:
'�, 0�� ���9<�) : 

  


D<E �*! �QV*�0HK& I
�! �*�=�U� � ����  

PQ PQ F<X�= 
D<E �*!  



  

  

  

  

40   -----------------------------------  	� ���#��� FGH�
I "#
!�� 2��� 7 2��KL �18 � ���1�&1397  

 

 ;K�� /� 
CD� >
��& EL EL ��S�� ���� ���
�
� ���
< �� ;K�� �3& "� �. /&
��� � / . h�& "� S  �3&

 
�
�I���S -�7X�� �� ;K�� /� ���� Z
2& � ;K��46 � �S��24 � �P�X�27 
< ��0
r46 � �S��39 � �P�X�6 ��0
r

 � 
X�& Z�5 ��33�S�� 25  � �P�X�41��0
r 
< 33 � �S��38  � �P�X�52� � �!I�L ���X 
�
2& t�F ��0
r -�
9

EL EL ��S�� ���� ��� 29079 
L/0�
� ��]0
�� .-���
!1�686  4���� �S�� ��]0
�� � �!2�C��18 �S��

 
F
Y<�� �)P0 ���</ C� 	Z/!7� "�5�� �2�0 O�CX� l�0 	���]�!0
�2400 �
]!9�� �� ���� ��� l
Y<�� EX�/� � �!�

 EL EL ��!���/��1200
Y<�� v��!� 
� ���� ��� ��� .-���!� 
F1800 >
!9��. 
1�g���I����fg /��� �� �!�

	-�� �!I�L ���X  v��!� %�&3/24 E1& ���L %��� 	/D�� ����47/1 Z�5 
� Z�
7� E�)!9� 	15/24 

 t�F � �!��C�.31/12 ������ O.��< 	�!��C�.8/2  b
�P� ��1:50000 �.�2< >
�� 	4/1
� -F
��� 4K�1G< ./&
�

 �
�/0�
� EL EL ������� 
�
 & ����;K�� 	�
L��� 	+���	�/�
' 	 
'��L .-�� ��0�<��. 4
���� � >�
9eL 	

 �� ���� ���� / ���I � -�� �����,�� 
�8
� H�
��I -��
9� �� ���� ��� ��� �/& �.y 4
�D�d, �� �S�< 
�

G< �� 
��� "��� � +
, H�
��I ����2� >
�� Z�5.-�� ���20 /�/  

  

  
 P8�3 �; 0HK& I
�! 
B<�B : 7M1 �� PQ PQ 
D<E�*!  

H*��9 
D<E �*!  

 
�
�I���S -�7X�� �� ;K�� /� ���� h�& �� ���
� ���� ���33 � �S��29  � �P�X�5 
< ��0
r 33 � �S��37 

�P�X�  �13  � 
�
2& t�F ��0
r46 � �S��20 � �P�X�10
< ��0
r 46 � �S��30 �P�X�  �1 ���X 
X�& Z�5 ��0
r

 ���
� ���� ��� -�
9� � �!I�L14131 
L/0�
� ��]0
�� .-�� �
!1�567  4���� �S�� ��]0
�� � �!2�C��

18 
F
Y<�� �)P0 ���</ C� 	Z/!7� "�5�� �2�0 O�CX� l�0 	���]�!0
� �S��1900 �� ���� ��� l
Y<�� EX�/� � �!�

 ���
� ��!���/�� �
]!9��1100.-���!�  
F
Y<�� v��!� 
� ���� ��� ���1500 
1�g���I����fg /��� �� �!�

	-�� �!I�L ���X >
!9��.  v��!� %�&3/25���� E1& ���L %��� 	/D�� 18/1 Z�5 
� Z�
7� E�)!9� 	

75/15 t�F � �!��C�.18/9 ������ O.��< 	�!��C�.2/3  b
�P� ��1:50000 �.�2< >
�� 	2/1 
� -F
� �� ./&
�



  

  

  

  

41   --------------------------------------   ���� A� O* �� �&
P )�Q8¬�A �� FR*� 
���� ��S+�...  

 

K�1G<���� 4 �
�/0�
� ���
� ������� 
�
 &;K�� 	�
L��� 	+���	�/�
' 	 
'��L  
� .-�� ��0�<��. 4
���� �

 ���� / ���I � -�� �����,�� 
�8
� H�
��I -��
9� �� �� e2� ���� ��� ��� �/& �.y 4
�D�d, �� �S�<

"��� � +
, H�
��I ����2� >
�� Z�5 �� ����-�� ���20 /�/G< �� 
���. 

 

  
P8�4: <O,*���<����  7M 0HK& I
�! !� F�13  �14 H*��9 
D<E �*! ��  

(���[8��)��� 
D<E�*!  

 
�
�I���S -�7X�� �� ;K�� /� ���� h�& "� S �� 
�� ���� ���33 � �S��24 � �P�X�17  
< ��0
r33 � �S��

29  �P�X�7  � 
�
2& t�F ��0
r46  � �S��24  � �P�X�12  
< ��0
r46  � �S��31  � �P�X�27  
X�& Z�5 ��0
r

 
�� ���� ��� -�
9� � �!I�L ���X4297  
L/0�
� ��]0
�� .-�� �
!1�620  4���� �S�� ��]0
�� � �!2�C��

18 
F
Y<�� �)P0 ���</ C� 	Z/!7� "�5�� �2�0 O�CX� l�0 	���]�!0
� �S��1900 �� ���� ��� l
Y<�� EX�/� � �!�


� ��!���/�� �
]!9�� ���1100 
F
Y<�� v��!� 
� ���� ��� ��� .-���!�1500 
1�g���I����fg /��� �� �!�

	-�� �!I�L ���X >
!9��.  v��!� %�&4/22���� E1& 	/D�� 62/1 Z�5 
� Z�
7� E�)!9� 	8/14  t�F �

7/6 ������ O.��< 	3/3  b
�P� ��1:50000 �.�2< >
�� 	2/1 
����� 4K�1G< ./&
������� 
�
 & ���
� �

 �
�/0�
�;K�� 	�
L��� 	+���	�/�
' 	 
'��L  ���� ��� ��� ��� �� �. ��� �� �S�< 
� .-�� ��0�<��. 4
���� �

 
 ]2� 
� Z
7I ���� ���� >�/� /�
& ���� ��� >�� 7� ���� ��� ��� 	-�� �/& %d0 ��!���/�� �
]!9��

/& "
�!0� EL EL � ���
� ���� ��� �� 
� >� �
3�Lc��.-�� �  

0HK& I
�! �*�=�U� �� T?*� 7= 
D<E F  

���� ��� � ���� ���/q� �g���I����fg 
2!9�� ��� �� :�Pq< ��� ��  �GP0 �� ��
Y!�� 
� ;K�� /� �
�

 
I��L�'�<��3< ���� ���� ���/q� .-�� �/&  	
���� n1F �� ��
Y!�� 
� 
������
� ���
d<  ��ETM+  �Google 



  

  

  

  

42   -----------------------------------  	� ���#��� FGH�
I "#
!�� 2��� 7 2��KL �18 � ���1�&1397  

 

Erth �/q� ��� �� :�Pq< ��� �� �/& 
���5 ��
 G��' � 
0�/�� �
�/���
� 
� ./& O���< ;K�� /� ���� ��

���� ���� :�X� 4
FK5�  ./& -6r 
�64  �� 
!�
9� �. /& 
�
�
 & ���� ���� ���/q� ��/�1180  �
!1�


� H&�' �� ���� u)�  Eq� �� ;�8 
�
 &�
. �� �S�< 
� �� e2� / ��16 7I 
&��� ��/,� �� 
!�
9� 
� Z


 ��/�165  E1& �� �. -�� �/& ���� i��G< �
!1�5 ���� ���� .-�� �/& ���� >
G0 Z
7I��Q � Z
7I �
�  

  

  
 P8�5T?*� 7= 
D<E W��) �
i � W��) F�]�HK& I
�! ���7�� 
['B :  


�)�*F�� :
'�,  

 �;� �=��;– ��J� *� L<=�T?*� 7= �!<E F�����7
� F��  

 �� E6X�!&� >���� k�
!0 E�Cq< �0�L��) 
�Runs Test���� 
���< �. ��� >
G0 ("��� �
� ���� �
]!9�� 
` �

���� �0
�� � ��]0
�� b
���� � -9�0 
I�
d< �8
� �
2!F� u)� �� � 
�99  ./0�����,�� 
6�
 � 
 ]2� �� /D��

���� 
<
�/P� 
�������/0� �� p���� �
����L
�� � "��� �
� �
]!9�� Eq� �� >� ��
 !��. ��� >
G0 
�  ��

 ��
�� �
3�
�1366- 67  �1369-70  �1373-74  �1378 �1382-83  �1383 - 84  �1388 m�' H���I� �
�

���/0� "��� >����.-�� �
�� �
�9� >
��S 
�� �� -690 ���L  

  
P8�6 W�= !� PQ PQ H
	;G 
D<E L<=� �;� F���G �������<�B :1364 , �1394  



  

  

  

  

43   --------------------------------------   ���� A� O* �� �&
P )�Q8¬�A �� FR*� 
���� ��S+�...  

 

  
P8�7 �;� 
�U= �U�U� ���<�B :-  W�= !� PQ PQ H
	;G 
D<E L<=�1364  �,1394 

  

  
 P8�8 W�= !� H*��9 H
	;G 
D<E L<=� �;� F���G �������<�B :1382  �,1394  

  

  
 P8�9:  �;� 
�U= �U�U� -  W�= !� H*��9 H
	;G 
D<E L<=�1382  �,1394  



  

  

  

  

44   -----------------------------------  	� ���#��� FGH�
I "#
!�� 2��� 7 2��KL �18 � ���1�&1397  

 

  
 P8�10 �;� F���G �������<�B : W�= !� (���[8��)��� H
	;G 
D<E L<=�1382  �,1394  

  

  
P8�11 : �;� 
�U= �U�U� -  W�= !� (���[8��)��� H
	;G 
D<E L<=�1382 �,1394  

  

�; �;<=� ��; �
K�� I
; f��,�� 0HK&  

 �!���' l�X� �� ���� �� �. /�/S � 
2�/X �
3&��� ��� ��16 l�X� �
3�
� �. /���L -6r Z
7I ���� ����  ���


� O� �� m���0 
� :6) � 
6��P< �/& ����� ���� �� "��� ������ ��
�� ���� Z�5 �� �. 
�
3�
� 
� 
3&��� -

/ &
� W2S 4
FK5� ���� 
]!��9L >���� �� ���� u)� "�� ED
� �� ��
Y!�� 
� ���� ��
 �
 & �/& ����

�������/0� � 
����L O`� 	
3&��� ���� 
1���I �
7�� �
� O`� /��� >�� �� �< �� O`� E�/6< � ���� ����

 +
,Ɣ=1.4 � ��������� ��� 
S��, "��� �
� >���� 
� �9�
P� -3S 
&� ��/P� � ��!���/�� �
]!9�� �� 
�

���� H0�� ) Z��/S �� � �6�
q�1� ( )2( -�� �/& ���� >
G0�. V )E1& �� �)��� ���12 � EL EL ���� ����� (

) E1&13.-�� �/& ���� >
G0 ���
� ���� ��� �� (  

W�7X1��7'� � ��E : T?*� 7= 
D<E PQ PQ F<X�= 
D<E �*! F�� 0HK& I
�!  



  

  

  

  

45   --------------------------------------   ���� A� O* �� �&
P )�Q8¬�A �� FR*� 
���� ��S+�...  

 

7M 0HK&  \<R� W�=   
; 0HK& ��7'�I,)(  (W�= �� I,) PM L<=�  

1  1366  4081000  629469  

2  1372  261223200  4795748  

3�4  1369  58996000  3665542  

5  1365  4830000  303314  

6  1382  24847200  2196267  

7  1381  20412000  1111705  

15  1383  1271000  421400  

E. W2S    322364000  13123445  

  

 W�7X2��7'� � ��E : T?*� 7= 
D<E H*��9 
D<E �*! F�� 0HK& I
�!  

0HK& 7M  \<R� W�=   0HK& ��7'�(I,) (W�= �� I,) PM L<=� 

8  1382  182586600  2125795  

9  1380  15201200  765258  

10  1381  6879600  456789  

11  1381  7599200  524680  

12  1383  1771000  654981  

13  1385  616000  102000  

14  1384  1411200  546754  

16  1388  3254761  845620  

E. W2S    219319561  6021877  

  

  
 P8�12: PQ PQ H
	;G 
D<E�*! �� 0HK& I
�! �; L<=� ��; �
K�� 
^; ��  



  

  

  

  

46   -----------------------------------  	� ���#��� FGH�
I "#
!�� 2��� 7 2��KL �18 � ���1�&1397  

 

  
 P8�13
^; �� : H*��9 
D<E�*! �� 0HK& I
�! �; L<=� ��; �
K��  

  

��B*d j�; �  

|
6��P< �. /�� 
� >
G0 
2. 
���� ���� ��� �� 
 ]2� v���&
 7� �)��� v���& ��� �1���)� -�� O.
� 
� -

 ��� 
2. }
q� �� �� �����
]!9�� �� ���� Z�5 �� �/& -6r "��� >���� ��]0
�� 	�c�� "��� ��]0
�� �
�

 	-�� ���20 �
`�� ���� ��� ��!���/��-�2.  
�� ���� >�/� �
]!9�� �� �c�� "��� v��!�9 ���
� ./4/10  �<

 EL EL �
]!9�� �� �8/18 
� �<|
6��P< t�I 
� ./&
�  
���� �
� Z
� �� �
!1� �� �< m����� ��� �� >�/� 
�


� �!I�L �`�!0 ��
� %�
 < m� 
� ���� ED
� 	"��� �< �0 >���� ���
� ���� �� �c�� "��� �< �� �� �. ��&


� u)� �� ���� ���� l�X� �/& -6r "��� /D�� /D �� 
 7� 	/&
�15/0  Z
1&� � E���F �]�� �� p����

 � -�� H�
��I85/0 
� ���� ���� �� p���� �� ���
� �
]!9�� �� �/& -6r "��� v��!� �� "
9� ��� 
� ./&
�

 ��/P� �. ���� Z�5146336 �<���� |
6��P< -��  ��/P�130000�<  � ���� ���� l�X� �r� ��15000  "��� �<


� ���� >�/� ���� Z
��0 -�
� �� 
S��, H�
. �� �S�< 
� 	/&
�10/0
0��2F 4
�C2F �� ED
� "���  �`�!0


�L� �� ;K�� >
!�� 
&��� :5
 � �� �. O�� ��/�75/0 ���� 4
���� ./0��� ���� ���� o
G � 	����� �
�

Z�/S3  Z
1&�14 
<17 
� >
G0 �� "��� � ���� ���� 
), >����L� � 
2. v����./��  

  

W�7X3
D<E�*! F���G ���� W<� �� 0HK& � L<=� �*��'� ��M (� B :��  

�� 
D<E�*!  (���[8��)���  H*��9  PQ PQ  

�< �� ��
�� ���� �c�� "��� ��]0
��  9/0 4/10  8/18  

��
�� ���� "��� ��]0
�� �< ��  13516 146336  6/436796  

�< �� ��
�� ���� Z�5 �� ���� ��/P�  0 36510800  48752000  

 



  

  

  

  

47   --------------------------------------   ���� A� O* �� �&
P )�Q8¬�A �� FR*� 
���� ��S+�...  

 

  
 P8�14�� 
D<E �*! �� �V*� L<=� �=<�� :  

  

  
 P8�15: �=<�� 
Bk�=  ��;�� 
D<E �*! �� �V*� L<=� 

  

 
 P8�16: PM I, 
; �� 
D<E �*! �� �7� 
�	
 Q ��<� ��E 

  



  

  

  

  

48   -----------------------------------  	� ���#��� FGH�
I "#
!�� 2��� 7 2��KL �18 � ���1�&1397  

 

  
 P8�17: (E� � ���8� 
; �� 
D<E �*! F�� 0HK& I
�!  

  


�
�BF�
Q  


 7� >
 �25� %��� 
� 
P) � k�
!0 ��
9� ����� ���� 
�/���� �� ���� ���� O3� >/�G. ���d< �� ���� ���

�/�e�'�� ���� b
�� �� /�/S ��� m� �� ��
Y!�� 
� �
� ����� ���� :�Pq< ��� �� 	-��"��� �
��
]!9�� 
` �-

�� �S�< 
� �� e2� 	��
G� ��
�� ���� Z�5 �� "��� >���� � ��!���/�� �
� |
6��P< v���& ������� �]2� �
�

���� ���� :�X� 
�
�
 & 	;K�� /�P� � O`� 4
6�
q� � Z
7I �
����� ���� ��/ � ���� l�X� 
0
�� �)��� 	
�

"��� 4
6�
q� 	"��� m�' 
��	
�� "��� >���� �� E�/7< � �9. 
� E���F �]�� 
��� � ���� � /� �����;K 

������ /�.
< 
� 
���� �
� �� ���� H0�� ��r
< 
�
���� -3S"� 
����
 !� �
� ���� "��� 
��
 �� ��
Y!�� 
� /& 

 v��/� ��� �!��– 
�� � "��� � :C7� "��� �
� 	�0������c �
�� ���� Z�5 ��� � �� /& ������ ��S���� 

 Z�5 �� EL EL �������� �
��� ��-9 � ��
� H& ���
]!9 ���!���/� �S��� � "��� �
� EL EL��c 8/18 �<

 �� �
!1� ���m Z/� �� ��
Y!�� 
� � /& ������ Z
�
�� ��`<
 
��I�H  +
,95/14 �� �
!1� �� �<�m  Z
�


��I�H �]9F) 	-�� �/& ������ ���� u)� ���  >��
12� �1387��I� .(�H �/�
G� "��� �
��� � ����
]!9 

���!���/� � �� -690�>�� 
��I�H 3S�< E�
X �!10
  e2� 	-���� 
3�
�� �
��� 1366 - 67  �1369 -70  �

1373 -74  �1382-83  �1383-84  �1388 ' >�� 7��m
�� ��I� i�G��H �S �� -690 "����>
 ��
  (�
7!�

��L i�G� �����	/ Pq< ��� �� ��
Y!�� 
��: ���� 
3&���� �
7I
 & -6r�./ l�X� >
�� }
q� �� ' 
��m
�� 

��I��H � "�����
]!9 ���!���/� ��0�m � :6) � �
 EL EL ���� �� ���� E.��/P� v��!� 	/&
�

48752000  � �<� �� "��� v��!���
]!9  ��/P� ��436796 �
�� ���� Z�5 �� Z
� �� �<� !0 �� -����` r
<�� 

�� H0���� ��I� ���H  �� 
3 < �0 "���4��D 0
3L
0
  ���m 
3�
� � ���� Z�5 �� �1C� -�� i�G� >
���  /7�

r
< ���� l�X� ����� "��� �
� v��!� .��� /���, ��{L��c �
� ������ 4/10 �<Z
� �� �
!1� ��  ���� Z�5 ��

�
�� ��
� -G��  ���� ��/P� �08
� v��!�� �/& ������36510800 �<  �� ����
]!9 ���!���/� �
��� ��/P� 

 "��� v��!� �08
�146336� �<
�� E. �!6�� 	/&
��� /6< "��� �� �����E ��I� 
�� -�� �/G0�H  �� "���



  

  

  

  

49   --------------------------------------   ���� A� O* �� �&
P )�Q8¬�A �� FR*� 
���� ��S+�...  

 


3�
�� �
��� 1382 -83  �1384 -85 �� �
�� ���� Z�5� � ��
� -G���
]!9 �
��� ' >�� 7��m
��  i�G�

�S �� -690�>
 r
< �]0
G0 (�
7!��� �/���� �� H0��
 � .-������� >�/� /�
& >�� 7� 
�� ���� �  "��� �
� 
�

���c 9/0� ��
� -G� ���� Z�5 �� Z
� �� �
!1� �� �< ' /X
I�m d�G�
 �� (K!,� �.
  >
G0 �� "��� 
� /��

� �� �� -690�� �
� � EL EL ������ � �.�� ��I�/   &�� �� ��
 ���� >
G0r
< /0�����{L� �� H0���� �/���� ��
 

�m ��P)  � >
G0 ��
!0 �� /����` �� H0���� 
3�
� �� O�� ���!�
 ��I� 4/& 
��G
  ���� Z�5 �� 	8
� "���

�
���  � e2��� �/���� �
� v��!� ��
 ���m ��� ������ r
< � O3��� ��9�
� ��� ���� 4���� �. �����  Z�! .

32< >��4�/ /0� ;�8�G��/ .��&  

  

�8[, � �*7',  

 ���H��c'  �� ���� 
S �. -�� ���� >��3< 
�����, �
]G0�� �g���I����fg 4��5
�� �!&� ��!.� ��
�� �� �!I�L��

.O�
20 �1G< /0� ���20 m2. %0
` �� �� ��, H0�� � -�XK, 
� �. 
0����F �2�  

  

l;�U�  
) V
���CF 
��/C��1390���� � >
<
6.� /� ����� ���� �� ���� ���� ��!��I��� E�Cq< .( 	���� ��
0�� � 
�I���S ���G0 .
30� "��� ��

 ����16 ��
2& 	37 �qYD 	33-1.  

	��
d0� V�YN�  V4��
� 	
�0 ~�I  V�9� 	�/2��  ) 	
CF/2q� 	
0
.��� 
�
!I1396���� �� 
&
0 "��� ������ 	(    �� ��
Y!�� 
� ����

 Z/�SHETRAN ) -&/�� ����� ���� :����� �7�
)�)2(– >
P�
5(	 `� �CW�
 � 65 ���� 	(��������� W<�� ���G0) >���� 
7�70 	

 ��
2&3 � 	617-605.  

) 	����� 	���� �� a)� V�9q� 	��Y7S -7��& V
��/�2� 	>����'1396���� ��r
< 	( ����   � 
�/ 3� 	���S
S �0
,��� 
���� �
� �� 
�

 ���� 	����� -���/�9 ��
2& 	2 >
!9�
< 	1396 � 	189 -179. 

9F) 	
��/2q� 	��Y7S V
��/2q� 	
<��r V��� n2& 	��]1387 Z/� �� ��
Y!��
� ;K��/� ���� "��� /���< � +
, H�
��I ������ .(

MPSIAC ��
2& 
�
�I���S �
3G��c' �C`� 	64� 	35-29. 

) 	E�F
2�� 	m��
< V/�`� 	
!G'��� >
��
& V
C7 9� 	�
616� 
S�I1391���� �� -��
9� �GP0 ��3< 	(  � ���`< �� ��
Y!�� 
� ����

��
2& 	�g���I����fg 	
�
�I���S �
� �Y��� 
0�� E�Cq<226 � 	24-15.  

) 	�Y7S 	>
����Q V�9q� 	��Y7S -7��&1388 	���� ;�CF 4��
G!0� 	>
P�
5 ��.�� ����� ���� �� "��� � (
1& ;/F �)��� 	(

��
2&57� 	77  -66. 

)V
�� 	
�K51393( ���� m9�� 
�
���� �� ��e!G� �P) � �� ���� 
���5 �� ��
Y!�� ��N � �7��< �
� 
���� ����
. � ��	  �C`�

��
2& 	/ � �7�
S 
�
 & ����1� 	41 -21. 

) 	;��3& 	
�
!��� V/�G2S 	�/2���
�1392��6& .( ��
� H�
��I � "��� 
&
0 �� ���� 
3&��� 
� ��
Y!�� �� Z/� GeoWEPP�7�
)�) 

�����: ���� �
e��L H��c' 	(�0
�� �
� �g���I����fg 	
2. ��
2& 2 � 	133-119.  

Acharya, G., Cochrane, T.A.,(2008), Rainfall-induced shallow landslides on sandy soil and impacts on sediment discharge: A 

flume based investigation. The 12th International Conference of International Association for Computer Methods and 
Advances in Geomechanics (IACMAG), 1-6 October 2008, Goa, India. pp. 8. 



  

  

  

  

50   -----------------------------------  	� ���#��� FGH�
I "#
!�� 2��� 7 2��KL �18 � ���1�&1397  

 

Bathurst, J.C., Burton, A., Clarke, B.G., Gallart, F.,(2006), Application of the SHETRAN basin-scale, landslide sediment 

yield model to the Llobregat basin, Spanish Pyrenees. Hydrological Processes 20, 3119–3138. DOI: 10.1002/hyp. 6151 

Borgomeo, E., Hebditch, K.V., Whittaker, A.C., Lonergan, L., (2014), Characterising the spatial distribution, frequency and 

geomorphic controls on landslide occurrence, Molise, Italy. Geomorphology 226, 148–161. 

Chen H., Lin, G.W., Lu, M.H., Shih, T.Y., Horng, M.J., Wu, S.J., Chuang, B., (2011), Effects of topography, lithology, 

rainfall, and earthquake on landslide and sediment discharge in mountain catchments of southeastern Taiwan. 
Geomorphology 133, 132–142. DOI:10.1016/j. geomorph. 2010. 12. 031. 

Chiou, S.J., Cheng, C.T., Hsu, S.M., Lin, Y.H., Chi, S.Y., (2007), Evaluating landslides and sediment yields induced by the 

chi-chi earthquake and followed heavy rainfalls along the Ta-Chia River. Journal of GeoEngineering 2(2), 73-82. 

Chuang S.C., Chen, H., Lin, G.W., Chang, C.P., (2009), Increase in basin sediment yield from landslides in storms following 

major seismic disturbance. Engineering Geology 103, 59–65. 

Claessens L., Knapen, A., Kitutu, M.G., Poesen, J., Deckers, J.A., (2007), Modelling landslide hazard, soil redistribution and 

sediment yield of landslides on the Ugandan foot slopes of Mount Elgon. Geomorphology 90, 23–35. 
Corominas, J., van Westen, C., Frattini, P., Cascini, L., Malet, J. P., Fotopoulou, S., Catani, F., Van Den Eeckhaut, M., O. 

Mavrouli, F. Agliardi, K. Pitilakis, M.G. Winter, M. Pastor, S. Ferlisi, V. Tofani, J. Hervάs, J.T. Smith. (2014), 
Recommendations for the quantitative analysis of landslide risk. Bull Eng Geol Environ 73, 209–263. 

Cover, M., C. May, V. Resh, Dietrich, W., (2006), Technical Report on Quantitative Linkages Between Sediment Supply, 

Streambed Fine Sediment, and Benthic Macroinvertebrates in Streams of the Klamath National Forest. United States Forest 
Service, Pacific Southwest Region, and Klamath National Forest. Technical Report, pp. 33. 
Dadson, S.J., Hovius, N., Chen, H., Dade, W.B., Lin, J.C., Hsu, M.L., Lin, C.W., Horng, M.J., Chen, T.C., Milliman, J., 

Stark, C.P., (2004), Earthquake-triggered increase in sediment delivery from an active mountain belt. Geology 32(8), 733–

736. DOI: 10.1130/G20639.1. 
Glade, T., Anderson, M., Crozier, M.J., (2005), Landslide hazard and risk. John Wiley and Sons Ltd, England, pp. 824. 
Guthrie, R.H., Evans, S.G., (2004), Analysis of landslide frequencies and characteristics in a natural system, Coastal British 
Columbia. Earth Surface Processes and Landforms 29, 1321-1339. 

Hsu, S.M., Wen, H.Y., Chen, N.C., Hsu, S.Y., (2012), "Using an integrated method to estimate watershed sediment yield 

during heavy rain period: a case study in Hualien County, Taiwan”, Natural Hazards and Earth System Sciences 12, 1949–
1960. 

Jakab, G., Madarάsz, B., Őrsi, A., Szalai, Z., Kertész, A.,(2012), Gullies of tow Hungarian region- a case study. Hungarian 

Geographical Bulletin 60(40), 325-342. 

Korup, O., Clague, J.J.,(2009), Natural hazards, extreme events, and mountain topography. Quaternary Science Reviews 28, 

977–990. 

Larsen, M.C., (2012), Landslides and sediment budgets in four watersheds in Eastern Puerto Rico. In: Murphy S.F., R.F. 

Stallard. (Eds.) Water quality and landscape. 

  



 

 

 
  ------------------------------------ -------------------  Journal of Natural Environmental Hazards, Vol.07, Issue 18, Winter 2019 

 
 

Investigation of landslide deposition in Chaviz watershed 
 

Shamsollah Asgari*1, Ezatollah Ghanavati2, Samad Shadfar3 
 

Received: 27-03-2017 Accepted: 04-07-2018 

 
 

Abstract  
The problem of soil waste and information is from the sediment load of the rivers. How to calculate landslide 
sedimentation in landslide basins. In this research, landslide lands of the ILAM dam basin were identified with 
the aim of quantitative estimation of landslide load using satellite imagery, Google Earth, and field analysis. The 
discharge data of the sediment was investigated. Using the method of daily discharge, the suspended sediment 
load and specific sediment were estimated during the existing statistical period and the sediment peaks were 
determined. The time of occurrence of landslides was adapted to the sediment yield of the statistical period. The 
average observed sediment in the non-slippery (sub-basin) sub-basin was 0.9 tons per hectare per year in the 
Chavez subzone of 10.4 tons and below The GOLGOL basin is estimated to be 18.8 tons per hectare. This trend 
follows a meaningful linear relationship. Using mathematical relations, an 85 percent increase in sediment yields 
in the sub-basin of Chavez land with an average of 36,510,800 tons during the statistical period is desirable, 
coincidence the occurrence of landslide with sedimentary peak shows the effect of a landslide on sediment load. 
Considering the significance of the linear relationship between elevations of landslide and increasing sediment in 
sub-basins, with a confidence coefficient of 76 percent. The results of the calculation of the average sediment 
recorded at CHAVIZ Station during the period, which is 146336 thousand tons, is about 130,000 tons due to 
landslide and 15,000 tons of outflow sediment in normal mode compared with the non-landslide control sub-
basin. With these calculations, about 75 percent of the sediments in the ILAM province watersheds, which 
account for more than 1 percent of the landslide, is related to landslides  

 
Keywords: Depositional load, CHAVIZ watershed, landslide, corresponding data, water discharge- Sediment 
discharge. 
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