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1- Pimentel 
2- Laflen & Roose 
3- Montgomery 
4- Universal Soil Loss Equation  
5- Water Erosion Prediction Project 
6- Soil and Water Assessment Tool 
7- European Soil Erosion Model 
8- Yu & Rosewell 
9- Flanagan & Nearing 
10- Revised Universal Soil Loss Equation 
11- Van Remortel 
12- Terranova 
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1- Alatorre 
2- Prasannakumar 
3- Geographic Information System 
4- Remote Sensing 
5- Lufafa 
6- Ouyang & Bartholic 
7- Wang 
8- Hoyos 
9- Demirci & Karaburun 
10- Buyukcekmece 
11- Ganasri & Ramesh 
12- Nethravathi 
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1- Pradhan 
2- Wischmeier & Smith 
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)2( 
P

Pi
I =

12

1

2

 =MFI 

 �.A(�� 0�� ��: Pi  �"9��( Z���$)�*�$��$(  #�$ �� i �P  .9��P�� �"9��( Z���$)�*�$��$( E��.  

)3(  mmMFI 55  847.107397.0 MFIR ×=  

)4(  mmMFI 55≥  
( )

1

4770.0081.677.95 2MFIF
R

×+×−=  

 

                                                      
1- Ferro 

2- Renard & Freimund 



  

  

  

  

167   --------------------------------------  �4����� ���B �C��� �D=	 5�� �� E���
  - �!�(...  

 

  
G6�2��Y�>)� '�^@� : �<�a��@� J��  

  

 �@�C�(�<�(); /0)�) 9�: JK( 

������ L���' -��( 	�
 �( 	�
 ���� -"8 �"� EP�c� � E�� ������ .( 	�
 ���� E����: �  'i�9� �?�

-) T�J�9� � -���( ���AD �G\ �  �6.( ���.* �� O��9��� '����9 $ -��G9� "6� �)�.1� 2002 .( .(�4 �� �8�9 ������

 _� -�a�$ �( � ��J��$ .A(�� -) �G\ � 'i�9� � �"9��( �"8 �( 	�
 -�78�� �� 	�
 }A� .( -���( ���AD

 ���� _�,[$ .A(�� 	�
 �� ����$6���)�� 2008.(  ������ �� �2( 0�� ��21  37� �� #"8 E8���( 	�
 .9�79

 �� �M+30 �9���#���
�) 0X76 '�6":�� �� '��$ "8 #��M��� ('i�P���$�hi '�6G\:)�� 1394 ���H�� .(

������ L���' ) 	�
K.A(�� �� #��M��� �( � 	�
 E��( .( .��� �( (¬ 5 �6 .\��B$ "8 )���9� � �-���,76 1997.(  

)5(  



























 +−+=
2

7101.0
659.1log

2
1

exp0405.00034.0594.7
Dg

K  

)6(  ( )= ii LnmfDg 01.0exp  

                                                      
1- Veihe 
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A(�� 0�� �� .H .Dg  0�X9��$��" 6 �*�$ 5�: �( 	�
 ���� �AD �$ ��$ "8�(  fi  �"+�� .( ���� #��"9�mi 

 "8�( �$��$ �*�$ .( ���� #��"9� �(��: 0�X9��$8)����' �7���( �1 �1984.(  

 �(��]@0@+ �@�C�((LS)  

 �,����H�� �� '�6"�� �9�c� .P��[$ �� �?u$��m9"  5�8 '" � � T�� 	�
 #"8�$ "8�(. 5�8 '" � � T�� �?� 

.(   -�� �) �������� ���H��LS($ ���79 �� O�9��� �" ����� W��9��� � E��� �-�a�$ �?� �� "6�. �� 5�8 

���a�� �"�� �" H 'i�9� O�9��� �D�( E(�? �$S"9�$ �$� .( E\�9 O��8 �W7: 'i�9� �G\ � O�9��� ���a�� �"�� 

�$ " H � �$�X 6 .H 5�8 �� 15 "+�� ����� 'i�9� " H �G\ � �c$ �� �� `��( E�� _��)2 �1996( . ���H��

"+�� 5�8 �[(�� �� .��� 5�8 � r,[ $ #"  H �?� 5�8 .��� �( ��"J$ ������  .E�� ���H��T�� 5�8 a�9 

�[(�� �� T�� 5�8 #��"9� '�� #"8 �( 5�: ��$ W+�: .E�� �� O�4 ���H�� ��� �#"8 .( -�� �  ���H������� ���

)LS.�
� 8 ( �$  ��8�)�(��  �-���,76 �1386( .( .GJ9 .�c� '�� ���H�� ��������) K�M��� �$�D� T"$ ��DEM3 (

30 W,8) "8 #��M��� .JA $ '��$3 .( ���H��.GJ9 " $���9 �������� E�� 5�8 � -���� f7�� '�6 � �����)

���7G��4� 1974 .(.GJ9 0�� 6 K�M��� �$�D� T"$ �� �JA $ W,8 _����( .4 .( �  f(�� Y7HSpatial Analyses  �

 .9�a��Hydro tools  .(GIS � .A(�� �� #��M��� �( E��c9 �� � z��2���7  ���H��.( ��������  "$) E�����( � ��$)5� 

1986.(  

)7(  
 

 -) �� .HFlow Accumulation  �T�*� �6 '��( 5�8 'I�( E7� .( -���� f7��Cell size T�*� #��"9�  .,\8 '�6

 0�� ��).[P�A$ 30  � (��$slope .( �5�8�$ 5�8 .GJ9 �� #"$) E�� �"� �� ."8�(01745/0  .( ":�� W�"\� '��(

 Z�B$ �� -�����GIS �$ #��M���.���  

  

                                                      
1- Shirazi & Boersma 
2- Roose 
3- Digital Elevation Model 
4- Foster & Wischmeier 
5- Moore & Burch 

( ) 3.1

0896.0
01745.0sin

4.0

13.22 

























 ×××= gridslopeSizeCellgridonAccumulatiFlowLS
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G6�3 c��+�� ��@^� [5� 
F&O :)DEM (
�%�D� ��@� 
&Da�  

) ���] ;�@0 �@�C�(C(  

���H�� 0�� �� 0�$� .[AD -�76 �� #"8 #����� 	�
 .( �EGH ��� 0�$� �� .��� 0�( �� 	�
 ��"J$ E\�9 �X9��( �

 �� '��� � n��"$ ��) ���8�� $ �6�� '���J( ��� "8�(�����(��H�� .0  �8�� W4�M� �
�8 �#�� ���� ���[$

 '��� � �� #��M��� �( .H E�� #"8 T�$�9 �6��RS $ E�� .(� )�" .��( �� �6�� �8�� ���H�� .GJ9 .�c� '

#"8 T�$�9 �6�� �8�� W4�M� �
�8)NDVI 1(  #" � � ���C� �� #"8 z��2���OLI  ����� .( q�(�$��� .(�� 5 

 #�$ ����
1394  �( 5���� .( �L � 1��� #��78163  �37  �
�8 ."8 #��M���NDVI  .A(�� _����(8  Z�B$ ��

ERDAS IMAGINE 2014 "8 .\��B$.   

)8( 
REDNIR

REDNIR
NDVI

+
−=  

 .A(�� 0�� ��RED  � a$�D "9�( #��"B$ �� O����( ��"J$NIR  Y��a9 a$�D -���$ "9�( �� O����( ��"J$�$ "8�(.  

  0�( �
�8 0�� ��"J$1 -  �1�$ ����� + E7� .( �H���$ �6�� �8�� '��( �
�8 0�� ��"J$ ." H1�$ W�$ + -

( � �6�(� �O) '��( � " H O����( ���a�� 5��$ -�6�� �� a� ���� � -�6�� �(���8 ���a�� .E�� �M $ -) ��"J$ w�

�$ Y��a9 a$�D -���$ �
�8 ��"J$ ���a�� �$� 0�� .H ���8NDVI .( �� ���� T�\9�� ?)��  �-���,76 � ��b92008 .(

                                                      
1- Normalized Difference Vegetation Index 
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	�
 W�$) �H �6�� �8�� �( �� �6�� �8�� "D�� 3�� $�c8 .$�: �E2P '�6 ��N E�P�[� " 9�76 �(�6

�$ -�G9 �� �M $ �� �M+ ��"J$ �(0�$ �� � � ��]� -�6��) �6�� 'a� ����" 6�.:�9)¬� � �7F�H� 1392( .

 �
�8 �� #��M��� �( �6�� �8�� ���H��NDVI  �.A(�� 9 ."8 .\��B$  

)9(    C= exp (-2 × NDVI / (1 - NDVI ))  

  

 
6�G4 �@�C�( n��	�<� GX��� :LS )
+1� 2011(  

  

 9�: ��f��X ����L �@�C�((P)  

���H�� ���*7� ��F�M: 	�
 .( ��  EF�M: 0�$� Y� }A� ":�� �� .��� 0�( �� 	�
 ��"J$ -�� �  � �$� .( �#"8

5�8 0���" � Ec� �� � "8�( E2P .H �28 .( ."9��79 1��[� �"8�( #���
 "7� ���%  ��F�M: '�6��H �� ��m $

���� EGH'  q�A
_��� � '���9 EGH ����� " ('  0�� ��"J$ .] �6 .E�����H��  ��F�M: '�6��H "8�( ��7H

��7H 	�
 E�� �"6 � ���?u$ �) E����7G�� 7�� ���E 1978(. ��6 ., �� W�P� .( .JA $ �� ��F�M: n�"D� .9�

 .JA $ WH '��( ���H�� 0�� ��"J$ E�� .���X9 ���+ ���[P�A$1 ."8 .��� �m9 ��  

  

���< �D: A@<�]�  

a��.� ���-�� Y� ��.*� ��$)' ��( .H E��'  `��� ���)�(Y� ��$�� 7H� .A(�� .( .��� �(  �( `�Y� ��  " ]

��$�� 7H� ��X� .( $ ��H� ���� .0� ��� .A(��'  �� #��M��� �( .H E��Y� ��$�� $� -��� �'�X� � ���� � �( ��H .

��(' *B� n��9�W� ���-�� � ��0� B�J�3� c� �� "[(.� I.� '�6 9 ���$���� �0� I.� �6  ���� Z�B$n�9  ��a��Terrset 
� $ �� #��M��� �( � #"8' GIS Analysis  T�i�$ �Statistics  `��REGRESS ��� W7�-�� �� n��9�"�� �� .0� 

��� T"$�9�� ������ ��$ -�� � .( 	�
 .9I���� ) .��(��y � ('�6���H�� R� K �LS  �C ��$ -�� � .(�� '�6 

) WJ��$x."9"8 .��� �m9 �� (  

                                                      
1- Teh 

 ���H��LS 

 -���� f7�� .GJ9

�[7��

.��� .GJ9 5�8  

K�M��� �$�D� T"$ )DEM(  -���� Ec� .GJ9 Fill 
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o�  � h)��O  

#�X���� ��C2G$ #�X���� �� -���( �" ����� �
�8 -�a�$ .\��B$ �� W+�: p���9 � �"9��( '�6  ���$ '�6

.A(��) .�9��� #"8 g�+� �
�8 �� #��M��� �( .[P�A$2.A(�� ) "9�7��� � ���9� .A(�� � (3 T�"� �� (1  #"8 .h���

 .GJ9 .E�����H�� R  `�� �( a�9Spline  W,8 �� .H "$) E�� .(5  ��"J$ �W,8 0�� 3(�A$ .E�� #"8 #���)

���H�� R  ��6/12  ��5/17 MJ mm ha-1 h-1 y-1 -���79 .H �E�� ����$  0�� �H ������� ����H��  ���$ .JA $ ��

�$ .[P�A$ �8 -�a�$ .\��B$ �� W+�: p���9 ."8�(.9�79 '��( '��L� ������ �
 .A(�� �� #��M��� �( 	�
 '�6 5 

�6  T�"� ��2  W,8 _����( .E�� #"8 .h���6  �
�8 ��"J$������'��L�  �� .[P�A$ ���$ .JA $ �� 	�
12/0 

 ��4/0 MG ha h ha-1 MJ-1 mm-1 �$ ����$  .GJ9 ."8�(���H�� ) ��������LS� � .�c� �( .[P�A$ ���$ .JA $ ( ����

.�I  .A(�� _����( �n�I '�67 .(   W,8 �� .H "$) E��7 �( .E�� #"8 #���)  ��"J$ W,8 0�� _������H�� LS  ��

 �� �M+ �� .[P�A$ ���$ .JA $7/16 �$ ����$ ����$ ��G�( -) ��"J$ ���76�9 � " � 5�8 �( 3�� $ �� 0� t76 S"8�(

 .GJ9 .E�����H�� ) �6�� �8��C�� _����( ( .A(8  �9 W,8 �� .H "��� .�c�8 �( .E�� #"8 #���)  0�� _���

 ��"J$ W,8���H�� C  0�(08/0  ��1  �.[P�A$ ���$ .JA $ �� ��F�M: ��$�"D� n��9� n"� .( .��� �( .E�� ����$

 ��"J$ ���H��P ."8 .��� �m9 �� Y� .JA $ WH '��(  

 [�5?1 ���B�  :MIF  �R ��Y�>)� J��  �a��@� J���<  

��Y�>)� K�O X Y ��Y�>)� c@O c��+�� MIF R 


)�T�@C 1/638350  3619517 ��� 8��6 1800 8/27  1/17  


O8�� 9/654696  3588222 ��� 8��6 1400 04/14  2/13  

A��<��� 626847 3692943 Y���� �� 1252 98/24  14 

A���2� p�� 7/577789  3624765 Y���� �� 1543 2/21  54/10  

�@: 
7�@� 3/544699  3661179 Y���� �� 1669 13/23  2/12  

�� B�+@�C 8/577760  3595846 Y���� �� 1545 94/27  35/17    
  

[�5?2�<��  ��@� q�&O J��  J�)/0 ;)�<�( �@�C�( A�M� :  
q�&O '(�  
<�� '�< I� ���r �<5a� IYO�� K �@�C�( 

1 SIL 4 71 25 06/0  4/0  

2 SIL 4 71 25 06/0  4/0  

3 CL 36 35 29 02/0  37/0  

4 S 1 1 98 7/0  16/0  

5 S 1 1 98 7/0  16/0  

6 SIL 18 50 32 04/0  4/0  

7 S 1 1 98 7/0  16/0  

8 LS 24 25 51 07/0  12/0  

9 SIL 1 53 46 11/0  4/0  

10 S 1 1 98 7/0  16/0  

11 LS 24 24 52 09/0  12/0  

12 SL 6 32 62 2/0  2/0  
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13 LS 2 16 82 5/0  12/0  

14 L 16 38 46 09/0  37/0  

15 LS 10 36 54 15/0  12/0  

16 LS 3 15 84 16/0  12/0  

17 S 1 5 94 6/0  16/0  

18 LS 4 36 60 25/0  12/0  

19 SL 6 32 62 25/0  2/0  

20 LS 2 16 82 5/0  12/0  

21 LS 2 14 84 5/0  12/0    
  

9�: ;)�<�( 
F&O 
�+  

 .GJ9 	�
 .9I�� ������ .GJ9 .�c� Ec� ���H��R  W,8)5���H�� .GJ9 �(K W,8)6 ���H�� .GJ9 �(LS 

W,8)7�(  ���H�� .GJ9C W,8)  8���H�� � (P ��������� ������ ����� Z�B$ �� �( .A(�� _����( �1 �6 ��  �X��

) 	�
 .9I�� E�� �"6 ����J$ � #"8 O�4A.( T�� �� ���,6 �� 0� 5�:�( ( .( .GJ9 ."$) E��  �� �#"$) E��

8W,9  .E�� #"8 #���)_����(  �� �M+ 0�( .[P�A$ ���$ .JA $ �� 	�
 ������ ����J$ .GJ9 0��95  �� 0�

�$ ����$ T�� �� ���,6  .( 	�
 .9I�� ������ .GJ9 "[( .*:�$ �� ."8�(5 .J\� �A
 _�H W,8) "8 '" (10 .(

_�H �� Y��6 E:��$ "+�� � E:��$ �$ .JA $ �� 	�
 ������ �A
 '�6 T�"� �� .[P�A$ ��3  #"8 #���)

 �� ��( �H �*�
 �G����� _�H .E��90 �$ W$�8 �� .[P�A$ ���$ .JA $ E:��$ "+��  3*[�$ _�H 0�� .��8

 �� ��7H 5�8) 5�8 �H 3�� $ .(4 �$ ("+��  �c � ���� �*�
 � ���� �G����� _�H ."8�(6/3  E:��$ �� "+��

�$ W$�8 �� .JA $ E7�D �� .H ��8 .E�� #"8 fD�� .JA $ �(�N T�78 � �D�8 T�78 '�6  

    

G6�5A���  �]5a)�<�( �@�C�( 
F&O : )R(  G6�6;)�<�( �@�C�( 
F&O : 9�: J�)/0 )K(  
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[�5?3gEC 'X�>� 52�� : 
&�� J�� ;)�<�( �5� J5a  

gEC  [�< �� ���6� �� I+) 9�: '(� �5� 
Oi�< �<@��(  'X�>� 52��  

:�� �C  5 -0  94/90  

�C  10 -5 72/3  

�<@��  15 -10  71/1  

��)8  20 -15  26/1  

��: 8��)  �� ��G�(20  34/2  

 

���< �D: A@<�]�  

.P��[$ 6 T�"� �� #"8 .h��� �9����� '�4�$ -�G9 �� E(�? �"� � WJ��$ '�6����$ �� Y��6 5��4 �  5��4 ."6�

 �9����� 5��4 ."8�( .�8�� �M+ `��� WJ��$ ����$ .H E�� �9�$� �� .��(�� ����$ `��� #" 6� -�G9 E(�?

-�G9 �$ .��(�� ����$ �( WJ��$ ����$ �?� #" 6� ) 0��[� 5��4 ."8�(2R �( �� .��(�� ����$ '��L������ -�a�$ (

�$ -�G9 WJ��$ ����$ '� \$  ."6�-�76  ��"J$ p���9 �� .H ���2R �$ #"��  ��"J$ 0���I�( �( �������� ���H�� ��8

) 0��[� 5��49/0=2R T"$ �( 	�
 .9I�� ������ ���)�( �� �� ��?@� 0���G�( �(RUSLE  .����  

[�5?4  �O@<�]� � ��� : [5� J���@�C�( � 9�: ;)�<�( IRUSLE 

 [5� J���@�C�(RUSLE �O@<�]� 
D ��  2R  

R x11/0+01/0=y  21/0  

K  x93/3+75/0=y  12/0  

LS  x71/1+21/0=y  9/0  

C  x97/1+08/0=y 2/0  

 


��O J�]  

E��� �����2$�$ 	�
 ������ -�t76 �A�B$����GH -) .���9 �� .H " H ���� 5��) 	�
 .( "9��� '

�$ ���D ��
 �M $ ��?�� EB� �� .[��� T�: �� '�6��GH�$ 	�
 ������ #"�"� }�B+ �(����� 0���(� ( ."6� "9���

'b������ ����� ��m $ .( -���"$ '��(.$�9�( � �6 ."8�( " $��� � "�M$ ������ T�� H Ec� �6 3�JB� 0�� ��

�� �( .[P�A$ ���$ .JA $ �� 	�
 ������ �7H �(����� T"$ �� #��M�RUSLE  ���H�� .GJ9 ����( .E�� ���+

 ���$ .JA $ }A� �� -���( �" �����.[P�A$ �$ -�G9 0�( ���H�� 0�� ����J$ .H "6�12  ��17 MJ mm ha-1 y-1h-

1 ������ -�a�$ .E�� ����$ 0�( a�9 .[P�A$ ���$ .JA $ 	�
 '��L�12/0  ��4/0 t ha h ha-1 MJ-1 mm-1  ����$

�$������ -�a�$ 0���G�( � 0���7H ."8�(E��( .( q�(�$ 5���� .( .[P�A$ ���$ .JA $ �� 	�
 '��L� � 8 '�6
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Abstract  
Soil erosion is one of the most important environmental problems we face today. Increasing human exploitation 
and lack of proper management of the natural environment has a great impact on intensifying the process of soil 
degradation and erosion. In this study, the erosion and sediment yield in a Kohpayeh - segzi plain with 136 
thousand hectares were studied using the Revised Universal Soil Erosion Model (RUSLE). Data and tools used 
in the study included Weather stations data, Information 21soil sample, digital elevation model (DEM), Satellite 
image OLI sensors, geographic information system (GIS) and remote sensing (RS). by investigation efficient 
parameters in RUSLE model, including rain erosion factor, K-factor, the factor is the topography, vegetation 
factor, and protective operations factor, The amount of the erosion in the region has been estimated. 
Accordingly, on the result the annual erosion in the entire study area has been estimated zero to 95 tons of soil 
per hectare per year. The results showed that topographical factor with the highest coefficient of determination 
(R2=0.9) has the greatest impact on estimates of annual soil erosion using RUSLE model. This research approves 
the effectiveness of new technologies, GIS and remote sensing for estimating soil erosion. 
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