
 
 
 

604 

  

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 +, �1J
3 _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�  # �<���� (� !� 

                                                 
 Jeff Arnold. 1  

Archive of SID

www.SID.ir

http://www.sid.ir


 
 
 

605 

 &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�  ���% ��J
3� (� �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(�

��� _#�I
3 _���I;(� .K�6, (� _(��' +7(� X�Z(�  �j%�1' ��37 + NZ�1' #18 �j%�1' ��3��; (� # +7(� �22 + NZ�1' #12 + +7(�
�
��� ��� ���G.  

  

                                                 
 Shepherd .1  
  Pisinaras.2  

Archive of SID

www.SID.ir

http://www.sid.ir


 
 
 

606 

  
  
  
  
  
  
  
  
  

�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:   

  
  
)1(  

)2                                                                                                        (

2

1

2

1

2

12

)()(

)()(





















−×−








 −×−
=

∑∑

∑

==

=

n

i
i

n

i
i

n

i
ii

ppoo

ppoo

R

  

 {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 !��,  
  

 















−

−
−=
∑
∑

=

=
n

i i

n

i ii

oo

po
NSE

1

2

1

2

)(

)(
1

Archive of SID

www.SID.ir

http://www.sid.ir


 
 
 

607 

(�]
��  �"5�1< ���I
�� _��
�� . NL<)2  ( #)3 (+�]< # �;�1���3 _��
�� (�, �9��23 �  �( �"5�(�]
�� # �"5��# �(#� (� �1< !C��
�3 ���� 1�� .YP�<  &#17 (� �"5�(�]
�� # �"5��# �(#� !��, �,�9C(� !��)1 (��� �1< +m�(�.  

  

-5000
0

5000
10000
15000
20000
25000
30000

 �
زا�

رو
ت 

را
	

�

)
رم


و
�
�

(

simulated

observed

  

 �6�)2 (��-� : ���1 
��  '��$
_�$ 	 !
	" 
" 
� �>��� 	 !��  

  

  

 �6�)3 (��-� : ���1 
�� 
_�$
�-�<  !
	" 
" 
� �>��� 	 !�� '��$  

  

 N	�D)1 (b&�� ��-� ' �� N�� 
� 
�) 
����
  '�> : ���1 '��$ 


_�$
�-�<   
_�$ 	  

R2 
53/0  

NS 
39/0  

R2 
40/0 

NS 
40/0 

  

Archive of SID

www.SID.ir

http://www.sid.ir


 
 
 

608 

$� 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  

Abbaspour. c, Yang. J, Maximov. I, Siber. R, Bogner. K, Mieleitner. J, Zobrist. J, Srinivasan. 
R, 2007, Modelling hydrology and water quality in the pre-alpine/alpine Thur watershed using 
SWAT, Journal of Hydrology333, 413-430 

Abbaspour. K.C, Rouholahnejad. E, Vaghefi. S, Srinivasan. R, Yang. H, Klve. B, 2015, A 
continental-scale hydrology and water quality model for Europe: Calibration and uncertainty of a 
high-resolution large-scale SWAT model, Journal of Hydrology 524 (2015) 733–752 

Akhavana. S, Abedi-Koupaia. J, Mousavia. S.F, Afyunib. M, Eslamiana. S.S, Abbaspour. K, 
2010, Application of SWAT model to investigate nitrate leaching in Hamadan–Bahar Watershed, 
Iran, Agriculture, Ecosystems and Environment 139 (2010) 675–688 

Arnold. J.G, Srinivasan. R, Muttiah. R.S, Williams. J.R, 1998, Large area hydrologic 
modeling and assessment part I: model development, Journal of the American Water Resource 
Association, 34(1): 73–89. 

Jamshidi. M, Tajrishy. M, Maghrebi. M, 2010, Modeling of point and non-point source 
pollution of nitrate with SWAT in the Jajrood river watershed, Iran, International Agricultural 
Engineering Journal, 19, No. 2 23 

Neitsch. S.L, Arnold. J.G, Kiniry. J.R, Williams, J.R. 2005. Soil and water assessment tool 
documentation, Version 2005, 494p. 

Pisinaras.V, Petalas.CH, Gikas.G, Gemitzi.A, Tsihrintzis.V, 2010, Hydrological and water 
quality modeling in a medium-sized basin using the Soil and Water Assessment Tool (SWAT), 
Desalination 250, 274-286   
Shepherd. B, Harper. H, Millington. A, 1999. Modelling catchment-scale nutrient transport to 

watercourses in the U.K, Hydrobiologia 395/396: 227 237,1999. 
 

Archive of SID

www.SID.ir

http://www.sid.ir

