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 ���-9G15� YP�< S��Z (� �E��83 ��(�, ��! ���-9G15� 5
]3 +%� V�AP �,�_� G1�(�,� , 15
>���� 3� ��< .�;  ��5%YP�< ��! 
I�
B3� �1< +m�(� 3 C� +% 1�����  YP�< �6�0  ��(�, �G159���-)R (3 (� &1RUSLE ��]23 C��� ,��
�!  (� $9���- _�2�2J;

��� (��(�P�,. � (�9K 2J;�= C�  (�30�9���
> �%�k���;��! �'CB,0 ��: ��, $%(�! 6;�+ ���- N3�� +�2�9G15�  ��(�, &�� #� �,0
83-82  #94 -93 
��1< ���I . N3�� +]��J3 C� qD���-9G15�  ��(�,(� �9���
>  �(�3  ��[�  +�2�N3�� ���-9G15� ��, ��(�,!  &��

,0� 83-82  #94 -93 �'W+ J3 (� +8��c3 �(�3�f  ARC GIS 10.2��;�\ ��G91 .�
�9a , +% ��� ������
�9K �
�% #9K  (�123
��-�9G15� &�� (� ��(�, ��! ,0� 83-82  #94-93 +,  S�;�;��,! ��>Z ��! /�57 -Z�< /�57� # &��<-,�n &��<�  +W�'
�3 1<�,. 5r���K ���- YP�<9G15� ,0 &�� (� ��(�,� 83 -82 , S;��3 +,��
� 3 C����:  &�� (� �094-93 ���  �0 ��V� N��� +%

 �,0 &�� +, �]>� &�� K9� (� �
��, �G1�(�, ��:�394 -93 �3 1<�, .�%(�* +,� 57 ��>Z (�,�� �� +, +W�'�N �:-�9$  T�I;(� #
3���: G1�(�,� 3 � (�12 N3��R ,��
� 3� 1<�,.  +c,�( # $9���- !#( �, (�?G��H�; N3��� +�2, K
-�G �[� (� �,�H }�- �, K�5r��

$9���- # �G159���- !�Z !�9?D �3  �,0 &�� (� $9���- ��:�3 �IG ���;83 -1382  �,0 &�� (� �0 ��:�3 C� �
��,93 -1392 
��� .�
�a9 �9K 2J;�= C� ���I
�� +% ��� ���� GIS !��, +�2� +�6;  ��(�, �G159���- �89C�; !��3� ���;+, �"53 1 ���5<�9 ^�2�  �,

��< �
��, ��(�, �G159���- 
� (� #�+" ��, XCE _�3�1Z�! 139�9� R�P �x�I' # ���(C S��53 ���G ��7� # /�B
��.  
 

:�.9) 9)��' :+c� !P���(  ;a)
";
�� a��$�� �$���T��E 
�� 
; GIS.  
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9L�  C�NL< !�� �7 _E#:� \63! ��� ��(�, . +%�V� N3��� C�� ���- (�9$ ,0� +, 3 (��<� �#( .+���83 ! ��67� ���-9$ 
R�P ) ��9���9#1971) (Universal Soil Loss Equation( 1"; &13 #91  �0 �1< �[�)����� # �9���9#. �1978 (

)Revised Universal Soil Loss Equation(� &13 +��7 C� ��! ,�";� ���- �(#0�,9$  =*�53 S�n� (� +% 15
>� /��( #
���� � (��% (� # +
<�� ��,(�%9��� ��: ��#��- ��,(�%�  �(��) ���(�L�� # \��2003 ���(�L�� # K�;(�3 {2003 ���(�L�� # !1��D {

2009 ���(�L�� # ���% {2009��(�L�� # �P(0 {� 2010 ���(�L�� # �� {2010 .(�9K  N3�< &13��3��� ]Z C��N ���-9G15�  ��(�,
)R(� ���-9$ ?D9�!  R�P)K(-��G�D�; �� )LS(G $<�D ����� )C (13 #9�9� �W�(� )P (+c,�( �6�0 C� X�1%�� +% ��� ! 

2
>3��� ���- �,9$ 1�(�� ., (��K N3��� ���- (�%?39G15�  ��(�,9�  ����N3�� )R( �,�Z +,�� � (� ��(�, ��2��,9��" ���-9$ ]8;�� 
3� ���G �63 $2� #� ���- (�9$ 2J; # �(�� R�P�_�2 C9��!  ��� +
P�� w�c83 ��P +, �()��]8<�  ���(�L�� #1390.( 

���-9�G15 � ���(�,�!#�  +%�J39� ���- N3��� ���;�159 ���- �, ^�];(� (� R�P _�(t &�2
�� # !C���17 (�9$ ,0�  ���) # &E
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 �_����1994 .(���- _(1Z9�G15 C $2� ��(�,9��! ���- (�9$ 3 # +
<�� R�P� 1���; >��
D �15�� �����N ���-9$  =*�53 (�
�(�3 1<�, �[� .�� �G�9� V�AP�_� ���- �, �H�39$ 3 ���< +
-�G �[� (� �,�H���: �I�;2
>3 R�P _���� 3 �, S��5
3���: 
���-9�G15  ��(�, ��, 1���P) ���G(�31995.(  

22J3�K �C�1�� �, M�
B3 G�!� 3 ��3:�����:  ���<�D9� V�AP # R�P _�I�;�_� , �c,�#( !(��Z�, # �G1�(�,�K  +, X�1Z� ��6�0
�(�9+ YP�< ��9� ���% V�AP �, �5
]3 +% 1���_� 3 �G1�(�,� 15<�, .YP�< ��5%�; �� (� �I�
B3 !���� �1< +m�(�  +
>, +% 1��+, 

-��@7 +2c53��9�� 23��.� ��<9f �C�1�� T�� # ��J3 G�!�  C� _#�I
391L9��  15
>�) �1���9�- # �(��(1994.(  
YP�< ���- !��9�G15 �3 �( ��(�, +, ���;  _1< # ��]57 !k��� �, �5
]3 !�� YP�< �#�G #� S��Z (� ��% (�* # �G1�(�,

YP�< N6� (�30 �, �5
]3 !�� 1�(�, &�V����G >2;�\ !15, ��% .w#�83 C� �;9K YP�< ��9� 3 (��Z &#� �#�G (� +%� G��1�� �3  ���;
 ��(�, �G159���- N3�� +,)R (���� �(�<� .9�L �#1J3 C�9� ��! YP�< � �G1�(�, _1< # ��]57 !k��� �, �5
]3 !���C�  +, K
<��

���� ��! ��(�, C� +% ���, _13 ��;�% ���3C NV��- �, �G1�(�, ���(�� 3 NV�'� ��< .5)�K , (� !(�30��
� �� ^�2��� +,  !��, |�AP
�(#� 0�- # �(�1� ��7# _13 ��E�* ���3C !��915 � �6�0 +]��J3�: �Z# G��  ��� NL�3 #)L'�\ ��P� L' #�\ ��P� �1389.( �� C9K #( 
22J3�K I
�� �, M�
B3G1�(�, (�30 C� ���� � (� +% +����3 # +��C#(9���
> ��! ��(�, "5�� +
>���; �15
>� .�
�� N,�Z YP�< 1�� ��! 
���� �#C # �;9�-�  155% +m�(�)L'�\ ��P�  ���(�L�� #1384 .(����,(�% C�! YP�< ��! ���-9G15� +�2� # ��! 3 NV�'� ���;  +,
�(��3! [��� +3���, +, l�% (9:!� ��7� # +m�(�! z�* ��! 2J; +, l�% �R�P �x�I' S��53�_�2 �* C�9= �:-�9$ ��G0�  C�
���-9$ &13 (� ���I
�� # ��! ���- �(#0�,9$  ��% �(�<�) ������ # �9���9#1978.(  

6; �, ^�];(� (� �1< X�"�� _�8��c3 (#�3�+ ���- +�2�9G15� �L'9�  YP�< +% �(�� �0 C�EI30 ��]23 C��� �67 (��(�P�, ��
, # ���,��
� 6; �0 C� ���I
�� �, �� +�2��+  1�� �1<)L'�\ ��P� L' #�\ ��P� �1389.( _(�V _�8��c3 +��7 C� �3 +
-�G  +, ���;

��% �(�<� N9t �(��3 .(���!  ��(�L�� #)2006 (���- �(#0�, (�9$ B,0 �C�' (� /��( #�: ��>�N � &��< (�9��
��  &13 C� ���I
�� �,
��67 �1< z`V�� ���-9$ 3 �R�P���: ���- N3��9G15� �% O#( C� ���I
�� �, �( ��(�,9"�U5 �#(��,�� 1����� .���#C!  ��(�L�� #

)2009 (O#( ��! �#(��,�� �:�9�
L9K �>��9��� �C# .�L83� �% # +�V�-9"�U5 ��, �(! 6;�+ ! +�2� ! :%�39\� G1�(�,�  �, +�E��
� ��GC�, �(#2  #100 O#( �, # 1����� ���I
�� &�� ��! �JV "5�� ���;�� !)Cross-validation (>I; #�� ��)�  �JV

C(� �(�3 �( �6�09,�� ��Z( 1���� .2J; (��2� �9�� ((��9� ;�% #��65 )2001 (G1�(�, (�123 C�� +����3 ! ,�$ C� 3 ����� ���
  ��18; #
��C#(! G1�(�, �, ��3� ,�$ C� 3 ����� ���
 ��,!  �(#0�,EI30 1���% ���I
�� +����3 .G1�(�, �j%�1'� G1�(�, (�123 # +��C#(�  C� +��C#(

�9�� V�AP�_� G1�(�,� 
>�15 22J3 +%�5� [��� �9�;��� )2005 (��,!  �(#0�,EI30  ���I
�� �0 C�1���%.  
 � (�9��� ��: ;�8��c3� +�2� # �1< X�"�� ���9 6;�+ 3 +��7 �0 C� +% ���� �1<� ���; � +,9K ��% �(�<� �(��3 :.�~�  ���P

)1373 (�(� �,9+ +c,�( ! ,�K �(�- YP�<�+  # �1< z`V�EI30 � +�E��( 9l �9����
> ���- +�2�9G15� ��,! 6; (��%�+ ���� .
 O�P��)1374 (�(�- YP�< C� ���I
�� �,�+ G1�(�, �j%�1' # �1< z`V��  # +��C#( �(#0�,EI30��, �!  # �6<�, �.(�- ��
�� +�

L6%���9+ 1�'��9�, # ���- $2�9G15� �(�9+ ��� .Z��V�  �-��:6, #)1383 ( �(#0�, �,EI30 ��,! � a5D9���
> ��
D�5��l  +�2�
���-9G15� ��,! ��
�� ��! �(� ��(1�C�3 # ��
>�G9+ 1���% .��,�5,9K ��< +, +7�; �,9f �9��� -�% ���� ��7# X1� #�  C� S��53 #
_`D ��! ���-9��� G(�L,��!  YP�<EI30 ��,! 6;�+ +�2� ��! ���-9G15� (��%! +2c53 # �! /�5
7� ?D��9� ��� . +��23 w1� �?�

 �W�'�0 ���- +�2� ��]� +, +7�; �, +% ���9G15� ��, S��53! B,0 +W�'�: ���< �����P ��
�� (� $%(�� 6; +, �]>��+  +�2�
���-9G15� ��� X�1Z� ��(�,91.  
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 �, ���, �
'�>3 �, $%(� :�B,0 �C�'12000  �#1J3 (� (�
L��45 �56  �;�47 �56  # �Z�< &�*�25 �37  �;�27 �37  }��
 +�V�- (� # ����<75 +��3 ��
��6< (� # ����< �����P ��
�� :%�3 �(�5", !�
3���%  ��� �1< 4Z�# ��2��� #) NL<1 .( K9�

��� �L�0 ������ ��0 ���5< K�3C _`�L�; (�
P�� # ��
>��% 1'�# (� ��3��; �!k���-(�3�mk _���>2; �[� C� :�B,0 �C�' . C� $�,
60 N�57 �( �C�' K9� �W�(� !�,(�% 1V(� �3 |�A
P� ��P +, ���%��� ��9#( +2c53 _��V�AP �, ����9� ^��, !�� 1�� . f��
3

���AI; _�8��c3 a9�
� .��� �, :�B,0 �C�' �G1�(�,- N�57 z�* �9��7�  ��,�)��n !��390  K9�;E�, +% ��� �1< �(#0�, �
����3
�(�� �( ����< �����P ��
�� +56D (� �G1�(�, ��:�3. 

  

 
 �6�1 - 
?�.� E�$ �& E��$  
" a)
" (�P�� �V+c *��3+�  

 ��8W# ��(�, (�[53 +,$9���- # �G159���- 1< X�"�� �9C _�3�1Z� $%(� :�B,0 +W�' !�9?D:  
1- +��B,�
% _�8��c3 �-�9?D _(�V !�
-� # !�.  
2- +�2� +�2� N�]Z C� XCE +9�D !�� K�3C ��-��G�D�; !�� qL� # ����G $<�D ����5< 19��G +�6; +2c53 �9��� !��.  
3- ���7 ��8W# +��P�#( ��� ���L>3 =*�53 ��� qL� !#( �, }(��� �9�� # 1< YB�3 �9��� !��.  
4- �(����3 �9#�A; 1< +�6; +8��c3 �(�3 +2c53 !��, ��15� !�.  
5- +�2�  .��23 �, �-��G�D�; !��1:25000  #1:50000 1< +�6; $%(� :�B,0 �C�' !��,.  
6 - ���� ���
>9� C� $%(� :�B,0 +W�' +������ �G1�(�, !�� ��B
�� �">��(�, !��19��G v.  
7- +�2� &�� !��, $%(� :�B,0 +W�' O(�, \� !��  �,0 !��83-1382  #94 -1393 (��% !(���, +�2� ��3C�� C� 

1< +�6;.  
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���� N��J; # +9:"; C� N]Z �E�V� ���� �JV C� ��� XCE �G1�(�, !��  (� K9��,�5, ���< NV�' ��5��*� ���I
�� �(�3 !��
���� �1
,� 
>9� �G1�(�, !�����   ��� �1< ��(#0 �0 a9�
� +3��� (� +% ��-�G (��Z �,�9C(� �(�3 $%(� :�B,0 +W�') NL<2.(  
  

b&�� '
��� '�> ) ��"�=� "
	��� 
" !"�#�$  "
+� �@� 
 E"+.1 !�-�?�)R(  

���� N��J; # +9:"; C� N]Z �E�V�  ���< NV�' ��5��*� �6�0 ��I�% K�5r�� # !�� ���, N3�% C� ��� XCE ��G1�(�, !��
���� b�JV �,�9C(� �#1, +% ��) N��J; X�"�� ��� +, �( !���
�� N,�Z a9�
� !(�30 !�� ��� 1���B� ��� . # �m��Z ���, �(�1��
�� 15)��

���� b�JV �]H 30 !���3 �(�3 K9� (� ��]
<� C#�, C� !��9C 1' �; !(� ���� ��3��� ��# �1��%  z`V� # &�
5% +, !1' �; �G1�(�, !��
1�(�� C��� .+, +, ���
3�(�D ����5<��� _�8��c3 (� +L59� N��� +2c53 _(�V �3 (��Z ��(�, �(�3 !� �(#� &�* �1���G  �6���
>9� !(�30 !

�(#� # ���; # ���>L�P !��+, �� �3 ��6�0 (� +
���D T�Z#  �9 �
P��5L9 ��(�, �, \63 K9� +% 15% ��8]; �2c53 !1�#( C� �>9�,
���� �5��� ���� ��I�% &�
5% !�6<#( C� �L9 ���5� +, l9k��#(1�� !�� ��L3� �� ��� �9?D .&��83 +, +% !(����� O#( K9�;  (�[53

���� �
P��5L9 C� ��5��*� �3 (�L, �� �� ��#(�5J53 C� ���I
  !��M�� 3 X�7 )Double Mass Curve( �3  !��, ��3��� +% 1<�,
���� �3 (��Z ���I
�� �(�3 /���#( �9 O(�, !��  ���G) ����:���1368.(  

 ���� ���3C0 K9� +, ^�,�3 (����� \���; �67 +I��3 # �8�"; !�� l9 _(�V +, +8��c3 �(�3 ���
>9� ��E�� �G1�(�, !��  
!���� ���� # (����� ���� K�����3 �9 # �5]3 ���
>9� +�E�� �G1�(�, !��  +I��3 ���9� �8�"; !�� l9 S��Z (� �6���
>9� �9�� !��

�3 N�L�; ���0 �2-� 1�� .���� �5��� �, ����� �1<�, �,�H (����� S�< +L�;(�V (� ��, 1���P !(�30 �(#� &�* (� �� . /�B
�� (�
 �
>9�, �5]3 ���
>9�+2c53 f9��< ���G (��Z �[�13 !(���,(�30 ���% # ��I�% :�� # !� . (�30 z`V� !��, K�5r�� O#( K9� C�

���� # R�L�3 !�6��� �19� !1A
3 �9�8; ����
>9� NJ3 ���@; ��r�� ��3��� C� �<�� ��� KL�3 +% b�JV�� !��  �_�#�� ���,
�C�1�� ��3C ���, \[53�� ���n # _�#�� �9�8; �!��G �3 ���I
�� �1<�, ���G .�3 �9C _(�V +, O#( K9� (� ���I
�� �(�3 �c,�( 1<�,:  

)2(  o
O

a P
M

Ma
p *=  

 �0 (� +%Pa���� {  ���3C0 �(�3 ���
>9� !��, �1< z`V� !��Po���� {  ���3C0 �(�3 ���
>9� (� �1< �1���3 !��Ma �cP S�< {
���� +%  # ��� b�JV �0 +, ^�,�3 !��Mo���� +% �cP S�< { ��< z`V� 19�, �0 !�� .  

�5J53   1< \���; �[� �(�3 ���
>9� !��, +�E�� �G1�(�, M�� 3 X�7)NL<2(���� � �3 �1���3 +% !(�*  S�< ����G
��(�, ���
>9� M�� 3 X�7 �5J53 (����� �3 �,�H $%(� �"5� ���� K9��,�5, �1<�,  �5��� C� =�2J; (� ���I
�� �(�3 !�� (� �,�P

�(#� &�* 1���, (��(�P�, ��(�, �(�3 !. ���� ��I�% C� �
��, ��5��*� !��, K�5r�� ���� !�� ���, K��� # ��  ��3C0 ��1< �]H ��
X�� (� �>; ��( l9�
3�(�D�� ��3C0 O#( +, �5���  !(�30 (�:-�IBM* SPSS* Statistics,20 �-�G X�"�� . ���, &�3�� ��3C0
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