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S�) �$ (�P�� !�+c �� *�#�) '��$ ��-� )��-) ���  ( N�� �  !"�#�$  ��SWAT  

 
 !
��� ��V�� ;-?�� 9< ;���c n�����?  n�� ��$  

�:9 ������� ����5<�9�% # �8�]* 4,�53 �1L���� �!(��:�B,0 # 4;�3 �#�G 

  

!��67 

 ��% !:9( +3���, +2c53 l9 /0 4,�53 C� �6, +) �� !(���, ��6, !��, ���; �3 /0 �I�% !�� �Gi9# �P�5< �, . �C�1�� +% �9�"�0 C�
 K9� +��7 C� ��% ���I�� /0 ��I�% !C�� +�]< !�� &13 C� ���; �3 1<�, �3 !��9C +59:� !�(�� /0 ��I�% !�� YP�< !��G

 �89C�; +��� &13 ��� &13SWAT ��� . v�% 1� :�B,0 �C�' /0 ��I�% +8��c3 K9� (�)��]%��3� ( &13 C� ���I�� �,SWAT 
�-�G (��Z ��(�, �(�3 . \9(���� C� ���I�� �, &13 !���3�(�DSUFI-2  +3���, (�SWAT-CUP ����>'  # �"5��# ��"5�

1�1< �"5�(�]�� .$� S9�W ��,�9C(� !��(��83 - ��]; S9�W # M��L;�� S�;�; +, �"5��# �(#� (� K40/0 #40/0  �(#� (� #
 �"5�(�]��39/0  #53/0  130 ��� +, . &13 ��L��� ���, $B, �9�W( �15�� ���� a9��SWAT  /0 ��I�% !C�� +�]< (�

v�% 1� :�B,0 �C�' )��]% ��3� (1<�, �3 . &13 C� ���; �3 +% ��� ���� a9�� ��% (�* +,SWAT  !C�� +�]< !��, (� /0 ��I�%
���� ���I�� :�B,0 �C�' �9�913 !�� !:9( +3���, # �1590.  

 
'��9) :�.9) : ;�� *�#�)SWAT ;SUFI-2 

 
���=�   

  �C�1�� +, +�'�� K9� (� K9��< !�� /0 \"' # �G1�(�, ��:�3 +% ��� +-�G (��Z l�P +��� # l�P +�'�� (� ���9� (��%
�>�� �-�% . ���8�7 +9#( �, 1<( �1< �;�#1J3 # /0 �G���0 !1��A; 1<( S7�3 �?n K�3�; !��, /0 +, C��� # 49�5V O�>G

��� �1< �,0 4,�53. �9��#� K9�63 C� /0 4,�53 ��I�% ���3C # ���L3 _����@; $9�D f�J3 �x�I' !�� N3�� C� # �>9C  \63 !��
+8��; +, �,���� (� $�, (� (�19�D !  ��� 43��7 �;)X(t0  �&�1389.( +��� &13  C� ���; �3 /0 ��I�% !C�� +�]< !��,  �89C�;

SWAT  ��� �1< +�6; �9�913 _�3�1Z� �H� ��(�, (�[53 +, �1J3 _E�9� !C(#��% _�2�2J; q9#�� !��, +% ���) # ���
 ���(�L��2005 (��% ���I�� .SWAT  _(�]� MIB3Soil and Water Assessment Tool  .��23 (� ��13 # :�B,0 �C�'

�3 1���(0 M7 �%� f��; +% 1<�,17  &�� (� ��(�L�� #1995 ��� �1< +m�(�.  ��(�L�� # ���P�)2010 ( &13 C�SWAT  !��,
��1�� :�B,0 �C�' (� _���� �9��,0 ��(�,-1���% ���I�� (�6, . (� _���� �9��,0 ���L3 # ���3C T�5; ��(�, +8��c3 K9� C� w1�

��1�� +W�'- (�6, ��, . $��% !��, M�B3 !���9(�5� K-�G �[� (� !��, !�Z ���9�D l9 +m�(� N�>��D �0 a9��# �1< +m�(� &13
 l9 ��65��D # _���� �9��,0BMP )�9�913 N�� K9�6, (��1�� :�B,0 �C�' (�- �(�� (�6,. 

!1���7  ��(�L�� #)2010 (+c2� _���� 4,�53 �G���0 ��n # !� +c2� �' (� !� &13 �, �( �#�7�7 +��P�#( +WSWAT 
&13 1���% !C�� .+�]< C� �130 ��� +, a9�� +, �W�' +8��c3 +c2� 4]53 !C�� ��n 4]53 _��H� # M�B3 !� +c2�  # �<���� (� !� 
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 &13 C� ���I�� �, �#�7�7 +W�' (� _���� &�2��SWAT �3 �C���D .+�]< a9�� �3 ���� !C�� �� /`W�- +% 1�� # �
\>�� �3 �#�7�7 +��P�#( \>�� (� _���� �G���0 ��V� 4,�53 C� /��83 l�~� !�� 1<�,.  

��I<18  ��(�L�� #)1999 ( &13 +>9�23 C�SWAT  �,14 +�]< �, +c,�( (� ��9� &13 �3 +"�� �I>- _�I�; !C��  +% 1���G
 &13 K9�)+W�' (� ��>���� (��% !�� (+�]< !��, &13 K9�6, !C�� �3 �I>- _�I�; 1<�, .�0  ���, ���>G ����, .��23 �(:, ��

 �9��-��@7 _��`*� \>�� C� ���I�� #)GIS (�3 &13 K9� !�9�:3 C� �( 15���. 

��(�L�� # (�~��]� )2007 ( &13 C�SWAT +�]< !��,  ���I�� ��0 :�B,0 �C�' (� �9�?n +P�) # /��( �/0 ��I�% !C��
1���% .+�]< !��, &13 +% ��� ���� a9��  # ����� ���,�Z _(�V (� # ��� /�P �8Z�# /��( # _���� # �I>- ��% +P�) !C��

���� /�P ��I�%  &13 C� ���I�� ��SWAT +�]< !��, # ���� /��( # ��9�7 !C��  �C�' �9�913 +8��c3 !��, �-���D l9
��� :�B,0.  

.�(�5�>9�D19  ��(�L�� #)2010 ( /0 # R�P �,�9C(� &13 C� ���I�� �, f��3 +W�' (� �( /0 ��I�%)SWAT (
&13 1���% !C�� . &13 +% ��� ���� +8��c3SWAT �3 1<�, �1< �"5�(�]�� ��(� +, �G�  ���% ��J3� (� �H�3 (�* +, 1���;

��< ���I�� +���913 +W�' (� �9�913 M�B3 _E�' .X��  (�:-�SWAT  !k���5L; ���]��D �,GIS w�c8�� (��>, (�:,� l9  # �9?D
\��A; !��, ����� N,�Z ��� /0 !��G. 

 ��(�L�� # (�~��]�)2015 ( &13 C� ���I�� �,SWAT &13 �D#(� !��, �(:, .��23(� !k��#(1�� # /0 ��I�%  !C��
1���% .��>Z �1,� =�2J; K9� (� +�]< /0 4,�53 M�B3 !��  l9k��#(1�� ���D 1'�# �� (� /0 ��I�% # &�AJ3 ��L��� # !C��

)HRU (1< +-�G �[� (� . &13 +% ��� ���� a9��SWAT �3 # ��� 43�7 &13 l9  ����� (� .��23 �(:, +2c53 �� (� 1���;
��< ���I�� ��67.  

9�� +, +7�; �,+�]< /��c3 a !C��  &13 !E�, �9����; # K���D _�8��c3 !��SWAT +�]< (�  $�#iD �/0 ��I�% !C��
+�]< &�]�� +, �W�' 1� :�B,0 �C�' /0 ��I�% !C��  v�%)��]% ��3� ( &13 C� ���I�� �,SWAT2009 �3 1<�,. 

 
  

�> �	
 	 " +� 

a>	2, "
+� �=@��  

 v�% 1� :�B,0 �C�')��]% ��3� ( �,�#1' �8�#72100  �]9�2; +�V�- (� (�L�20-60  /�n &��< # &��< !�3���%
���6; �9��-��@7 &�* K�,51◦ 30´  �;51◦ 35´ # �9��-��@7 }��35◦ 53´  �;36◦ 11´  ��� �1< 4Z�#) NL<1 .( K9��63

+��P�#( �+W�' �Jc� _���9�7 ���� �(�,��C0 ��#( U�(�# ��#( �9E# �l����6< �v�% !�� �3 1<�, .v�% 1� +W�'  )��]% ��3� (
 !(��,0 �67 �-�A3 /0 4]53 K�5r�� # ���6; �6< �-�A3 o�, # /0 _�7��'� C� ��63 ��>Z �155% K�3�;21000  �W�(� (�L�

�3 v�% �<� (� !C(#��% \63 C� �L9 #( K9� C� 1<�, �3 /�>J3 (��% !��:�B,0 K9�; ��< .�C�' (� �G1�(�, ��:�3 K�����3  :�B,0
 C� v�% 1�595 ���3  �; l����6< +W�'�9C (� �3376 ���3 �3 ��@3 1� NJ3 (� �3 1<�, . ���@; S>' �, +2c53 _(��' +7(�

��� _#�I3 _���I;(� .K�6, (� _(��' +7(� X�Z(�  �j%�1' ��37 + NZ�1' #18 �j%�1' ��3��; (� # +7(� �22 + NZ�1' #12 + +7(�
���� ��� ���G.  
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�6�)1 ( S�) �$ (�P�� !�+c *��3+�)��-) ���  (E ��  
"  

  

a>	2, �	
  

 &13 (� XCE �3�- +, # +�6; C��� �(�3 !�� ���� # �� +�2� �1,� (�% T#�< !��,SWAT 1�1< N91]; . # :�B,0 ��#1J3
1< +]��J3 &13 f��; :�B,0 �L9:�- _��V�AP # �� �C�'�9C.  �+�'�3 K9� (�21 1< N�L�; v�% 1� �C�' ��#1J3 (� +W�'�9C. 

 +3���, f��; �130 ��� +, a9�� q~� 1< !C�� +�]< &13 f��; /��( # $9���- $B, # !k��#(1�� $B,SUFI-2  X�� (�
 (�:-�SWAT-CUP 1�1< ��]���% .��(�, +, �/��( # $9���- # !k��#(1�� $B, �"5��# # �"5�(�]�� C� qD  ��I�% $B,

1< +P���D /0 .19��G _���� �,�9C(� # !C�� +�]< +, X�1Z� /0 ��I�% ��(�, !��, .!�� (��83 C� ���I�� �, �1< NV�' a9�� 
O�� S9�W !(�30- M��L;��)NS ( K��]; S9�W #)R2 (1< !(�30 N��J; �"5� (�]�� # �"5��# �(#� #� �� !��, . !��(��83
 _(�V +, �,�9C(�f,�#()1 ( #)2 (��< �3 +]��J3:   
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 {f,�#( K9� (� +%n : �_�1���3 ��18;oi : ��1< �1���3 �9��23pi :+�]< �9��23 ��1< !C��o :< �1���3 �9��23 K�����3 ��1p :
$�D �9��23 K�����3 �3 �1< �5�, 1<�,.  

  

[F� 	 \���1  

 \9(���� C� ���I�� �, # !C�� +�]<  /��( # $9���- # !k��#(1�� $B, �1,� $�#iD K9� (�SUFI-2  �����>' :����0
1�1< �"5�(�]�� # �"5��# .+�]< �Z� $9�:-� !��, +% 1< !C�� +�]< _���� �0 C� qD  ��"5��# +, X�1Z� a9�� ��]6, # !C��

19��G &13 �"5�(�]�� # ����>' :����0 .���� C� &�� +, ^�,�3 !��  !��2000  �;2006  # �"5��# !��,2007  �;2010 !��,  
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(�]��  �"5�1< ���I�� _���� . NL<)2  ( #)3 (+�]< # �;�1���3 _���� (�, �9��23 �  �( �"5�(�]�� # �"5��# �(#� (� �1< !C��
�3 ���� 1�� .YP�<  &#17 (� �"5�(�]�� # �"5��# �(#� !��, �,�9C(� !��)1 (��� �1< +m�(�.  
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$� S9�W -  +, �"5�(�]�� # �"5��# �(#� (� M�L;�� �, �,��, S�;�;40/0  #39/0�3 ���� +% 1<�, �9�W( �15��  $B,
��� &13 ���, . K��]; S9�W)R2 ( �, �,��, S�;�; +, �"5�(�]�� # �"5��# �(#� (�40/0  #53/0  �]9�2; ��>]�� �����, +% ���
���� K�, /�P �1���3 !�� +�]< # !� �3 �1< !C�� 1<�,.  

'��T �_��1  

 �a9�� .��� �,$� S9�W - M��L;��)NS ( K��]; S9�W #)R2 ( (� �1< !C�� +�]< # !� �1���3 _���� !�� ���� K�,
 S�;�; +, �"5�(�]�� # �"5��# �(#�40/0 - 40/0  #39/0- 53/0  &13 ���, $B, �9�W( �15�� ���� +% 130 ��1,SWAT 

1<�, �3 v�% 1� :�B,0 �C�' /0 ��I�% !C�� +�]< (�.  
�, ��% (�* +,  &13 S��53 ��L��� +, +7�;SWAT  &13 K9� C� ���; �3 v�% 1� :�B,0 �C�' /0 ��I�% !C�� +�]< (�

 ���I�� �, ���; �3 K�5r�� # ���� ���I�� :�B,0 �C�' �9�913 !�� !:9( +3���, # �1590 (� /0 ��I�% _����@; !C�� +�]< !��,
�, �9�913 M�B3 !���9(�5� �130 ��� +, a9�� C���% ���I�� �9�913 O#( # �9(�5� K9�6, /�B�� # _���� (�, $��% !�.  

 
`����  

z �&� X(t0.( ����C �IcA3 �.M�� �����Z �. �)1389( +��P�#( �Jc� /0 ��I�% $"5� !�� ���>9� ! +L]< �,�9C(� �
 ���>�G ���� �#���G�G �(��< �X(�6) &�� ����9� !(��:�B,0 ��1563 # X���10 �58-61  
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