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V�<F 1: ��k	M� ��2N )� 1�I ���B���I  

��2N )� ���  ��2N )� l��  �)�
(��hF V��  �)�
(��hF m�H  (�N�) l�8+��  

 �#��   �X�T�$�9�+4  00   39   51  00   39   36  21-  

�&
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!��!2�  �!2���L.�  00   06   51  00    38  36  450  
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V�<F 1: �)��'� ]C�� 1�I �!�)3�� V<� 13�� ?����� �� SU��� `�N	� 1��F� V<�  SWAT   

]C�� 1�I �!�)3�� � SU��� 1��F� V<�  
�U�� ��B��� 
�U�� ��B����NH� 

_)�^ ) K

�+R2( 77/0 76/0 

_)�^ R�- ) `
�=+��NS( 77/0 71/0 

_)�^ br2 63/0 79/0 

 

 
���&� ��T� � S�L ! �!�� �! U�2"�� �� 2� �,
!2�; R�2" (OAT)  4`2�C,
 '{ �
 U�2 1��$ 	��� 	� ���O,�! 2� .

 U�2OAT �
 
��e '�7� � ���4 �{��N$ �,
!2�; R� �	
 �!�%! 2�� �� 2�  �`	{� -��$ �� ���N$ �� �e! � 	. �


�{
 ��{3
 !2 �,
!2�{; 
�{��&� 	{.4. ) ��	% 2� q�&� ����,
!2�; '.�#� ����7
2.
�! �	� ��2�� (  

V�<F2�+��&�Y� 
'YB� 1��! ��B��� 3� <�! [� U 1�I�N����7 
B
�! �)��'� :  

�pJ�<U SO�<U 
B
�! ��<'� �N����7 ��� `)�� 

073440/0 221048/0- 031103/0-  r__CN2.mgt 1 

588895/0 045063/0- 465273/0 v__ALPHA_BF.gw 2 

436707/325 735779/88 609924/255 v__GW_DELAY.gw 3 

728843/1 344917/0 960764/0 v__GWQMN.gw 4 

174842/0 054242/0 080171/0 v__GW_REVAP.gw  5 

836066/0 691936/0 774811/0  v__ESCO.hru 6 

291029/0 030873/0 045182/0 v__CH_N2.rte  7 

636581/125 528522/60 897285/86  v__CH_K2.rte  8 

459767/0 008949/0 371857/0 v__ALPHA_BNK.rte  9 

123703/0 110771/0- 017017/0 r__SOL_AWC(1).sol  10 

625451/0  212783/0-  428466/0  r__SOL_K(1).sol  11  

139743/0- 882915/0- 180617/0- r__SOL_BD(1).sol  12 

277126/2- 237944/9- 729579/2-  v__SFTMP.bsn 13 

091980/431 991028/202 809906/290 v__SNOCOVMX.bsn  14 

634043/0 031381/0 197113/0  v__SNO50COV.bsn 15 

720840/96 331676/8- 597789/0 v__SNO_SUB.sub 16 

622643/44 300870/5 463567/7 v__TLAPS.sub 17 

161028/0 334484/0- 064430/0- v__OV_N.hru 18 

745609/0 859893/3- 178885/2- v__SMTMP.bsn 19 

678493/9 923450/3 671360/8 v__SMFMX.bsn 20 

298954/8 462776/1 256855/5 v__SMFMN.bsn 21 

468500/0 205378/0 406666/0 v__HRU_SLP.hru 22 

924490/23 801094/3 914051/5 v__SURLAG.bsn 23 

757675/93 188138/0 418434/91 v__PLAPS.sub 24 

603149/0 240953/0 557875/0 v__CH_COV.rte 25 

530367/0 084063/0 461190/0 v__EPCO.hru 26 
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926109/18 520383/9 304905/15 v__SOL_CBN().sol 27 

299050/0 161272/0 178494/0 v__SOL_ALB().sol 28 

407374/0 122728/0 294939/0 v__USLE_K().sol 29 

166107/464 744110/239 054108/362 v__SOL_Z().sol 30 

670242/130 430740/68 260132/94 v__SLSUBBSN.hru 31 
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 '� '%�$

��� ' �3  ������� �� 2� �� !�2 �!��
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 �� ����  .	��� U�2 2� 'P.�! '� '%�$ ��

 �.E.
 �2�9�'� 
��)2 
�!	#A  �,
!2�;  �� � �P
 @2�6@!���N$ '� � :�� � �I!2! ���2�4 �5��  �� � �
� @2�6

�N$ 5�� 
��)2 @!���N$�
 �� �
 K4!�,
 -$!�
 � �A.% ��W  ���2�4 �!2!� '4 �7)�.
 !jT .	.4  �!��
 �	.���

��� ��& �,; �!2!� 	.,&� K4 :�� �!2!� '4 �7)�.
 1�.�9� � 	 2!� ����� F��; a�$ �j%  ��,94 ����

�
 H)�.
 ���� '� 
D&   .	.���  

V�<F3�)�&�� : �3�U�)3 1<B! S
� S
 ��N7 �i� 3� �I 1T
C  

�1T
	�
� 
�+ ?����� S
 ��N7 <9�� �3�U�)3 ��� 1T
	�
� 
�+� ?����� S
 ��N7 <9�� �3�U�)3 ��� 

7 44/93 13 1 33/12 1 

13 63/76 14 4 95/18 2 

24 85/76 15 2 70/29 3 

22 77/94 16 8 86/18 4 

16 16/95 17 3 08/99 5 

23 47/71 18 18 05/123 6 

11 87/94 19 20 85/76 7 

19 02/72 20 21 49/29 8 

17 32/72 21 12 58/76 9 

5 25/94 22 9 86/122 10 

10 81/94 23 14 87/94 11 

6 17/94 24 15 34/76 12 

  



  

  

  

  

95  --------------------------------------  %?*��@ ���2 1�/ �A%B�� � 
C� A� �*
�/�
��D .��2...  

 

 
S=� 5: 
M'� �)�&�� 1<B! �3�U�)3 1�I �3�U T
	!E ���!E���   

1�
Z 
�
N� 


��T�! '37  �
 ��� �8� �	.� ��P
 1��C$ 2� 	 !�$  ���O,�! 'C��$ ���:��� R��2 �! �$ ���  � S��
 ���j;

���2�4 @2�&� �
 ���� � .	��P� �� :��� '4 �7)�.
 2� '4 	.4  � ���� ��,.4 @��+9" ��2!� ��?�� '%2� ���j;

K,&�� .��� ',_�> �W  2� ���� �	.�� 2!	3� ���  

S�L !2� �X��; ��� �$�7�7E$ 2� '.�
� ���&
 G���
  '� �2���� KL� �� !�2 �9C
d? '� w�ET ��D  2�
� �  @�"�)! 

�_�4 H�0�� 'I��2� ��� ������ ��77E
 2�DL
  '� '�#$ �	
 ��� ���L$ 'B2�rP� �
 	.��� '4 d�9" 
0�  �_�4 !2 

',�!	  � �9  	 !�$ �
�9$ �
!�" �e�
 � �P
  'I�� 2� ��L�! �� !�2 !2 �2�
 'CT�8
 2!�0 	�� .2� 1�!  �F��p; ��!2�4 

���O,�! �! o��,  '�D� ���� �� �E8� ��  ���O,�! �! �	
 �P�X�T�2	��  SWAT  �!�� 
��T�! �	.�  ������� ���� 

���� ������� ����� ��2�� 	� . 
#% '��L$ � ��+E$ o��,  �! ���� ��� �2�
�  R2 �  bR2    � :��I F  *�+P$�� 

���O,�! 	���> .'4 u; �! �L.�!�  �	
 1�! :�!�I '� :�$�$ 77/0� 63/0� 77/0 � �!��  '+��
 �L.�2�D,"! �� 

79/0� 76/0 � 71/0 �2����  	���> .o��,  ��T� � �
���&� 31 �,
!2�; �e�
 �� �� !�2  ��3  ��!� 	� � K� 1�.B 

����,
!2�; 
��e '�+�$ ��  ��.�
���� ��
� ���f$ �� �.�
���� � �0!	� 2!	7
 ����b  �� S�? �!�� ��L�! ����% 



  

  

  

  

96  -----------------------------------  5� 6�
��1� -78��9 ���"
� ��*� :;� ���<� �23 � ��;�1399  

 

'��; '� :�$�$ 
���&�  F�� ��$ 	 2!� .�!�� ��� ���� ���� ����� �������� �!  �,
!2�; �2�9� �.E.
 ���O,�! 

	���> .���� �����  �������� '� 24 '78.
 �� ������� K�&7$ �	���> ���  ���� �2�9� 6 �� 2!	7
 �� !�2 05/123 

'D$2 ��! �  K� 1�.B ������� �2�9� 10 �� 2!	7
 86/122 'D$2 S��  !2 �! �W  ��� ���� !2!� �
 	��� � ������� 

�2�9� 1 ��  2!	7
 33/12 K4 1��$ 2!	7
 	�T�$ �� !�2 !2 !2!� �
 	��� . ��2�� ��� ���� 2� ���� ����� �������� 1�! 

'L�,  !2  ��3  �
 	�� '4 �� '%�$ '� 1�! '4 2� U�2 �2�9� �.E.
  �,
!2�; 
�!	#A  
��)2 '� @2�6 � �P
 �� 

@!���N$  �5�� ���2�4 �I!2! � :�� � '� @2�6 � �
� �� @!���N$  
��)2 5�� ���N$ �
 �	.4 !jT ������� �2�9� 5� 

23�   6� 10 � 19 '4 2� H)�.
 ���.% ���� � 2� @�"�O$2!  2!�0 	 2!� � �! w�ET ���2�4 ��I!2! �y4! �I!2! �!2!� 

 ���2�4 -$�
 �! <�  =��,
 � ��7_ � H)�.
 � �P&
  '���� ' ����2 �	.,&� !jT :��I �j% �� !�2 =��$  F��; 

����> 
D&  '� ���� H)�.
 ���� '4 :+V!  �!2!� F��; �+A.% � @�V�� 	.,&� K4 �$ �
 	��� �  1�9� �
! :D� 

F�!�_! <�O$2! �� !�2 � ��9,�! <�0�  ���� 
D&  '� ���� H)�.
 �	� 
�! .K� 1�.B  ������� ��� �2�9� 1� 2 � 4 

'4 !�y4! 2� <�O$2! 1���;  2!�0 	 2!� � �!2!� F��; �+A.% 	.,&� �� F�!�_! �j%  �� !�2 =��$ a�$ F��; �+A.% 

� K� 1�.B F��4 :��  �!2!� ��& �,; ��� ���� 1���; ��$ 
D&  '� ����  H)�.
 �
 	.���.   

'� �
 �+4 2�) '37  '4 
�!� 2�#�! �!�$ ��� '.#; ������V 
���	
 '� �C�D) @!�8� �	.� �
 R94 ��� �!  	..4

'
� �� '� � �
 !2 ��P
! 1�! �!��2 F�� �$ 	.�� 1
! ��� ��� �W  �! �$  ���O,�! �� .	..4 ���, ! 'C��$ �!�� !2 ����

�
 �8� F��4 
#% :��.
 ����2!��� ��L�! �! S��7
 @!��#.3�; �! �A�� �P� .��9  S!	0! �!�$ ��9,��� ����  ���

�
 ��� �! ���  @!2�&� F��4 �!�� ' ����2 `!�)! .	���  

  

L!�B�  

! �	9�!��
!�K��7T!��  �_��.#� ���OT!��!
 �9��!��!	�L )1391�( ��2 '.#;  'C��$ ��,�!2 2� 2!��D� �#� ���	E
 2� ���� �8� �	.�

��#� 2!	��;�  '
�.+/_=�E
 F��
� �2�� �5 �2�9� �16 �6 �32 -17.  

���9�� 'C+0 � 		 ��I2 	9E
 �2���#� ��I��+" ����6 ���$�
 �D�8�) ���21392 �(��#� �A �AB ��2��   �� �e! � �C�D) -��.
 �! �2!���

������ �� ��,&�� ��
�� '78.
 :��2�
 'CT�8
) ��!�@�7�7E$ �3��p; �9+" '
�.+/_ �( -$�
 � ������  �2�� ��!��!20 �2�9� �4 �6 �

685-679.  

	�L
 `�Y2� ����" ��3 !�% �/D
� ) 
�� 2�3E+�1395(�  �! ���O,�! �� ����� ���� �P�X�T�YX�2	�� � �P�X�T�2	�� ����,
!2�; 1�9�$

 �	
SWAT (��B�+�T�� 'I�� :��2�
 'CT�8
)�	 '��3 5�� � �� F !� �2�� �26 �2�9� �2/4 �6 �185-173. 

��I2	9E
 ���!� �"�O� ) ��9E
 ��,&L�1397(��2�� � ��ef$ `j� ��� ���; �� ��AT! ����% � ���2 ��2 ��2�4 �� ���O,�! �! S�   2!�_!

CCHE2D ��9+" '
�.+/_ �� -��.
 ��	.#
 �3��p; �2�� �11 �2�9� �38�6 �106-95. 

) .1�&� ��$��C�1381 .( �	
 �! ���O,�! �� ' !��2 ��� ���� '�D� ��2 �� �I!2! ���2�4 @!�e! ��2��  SWAT    ���� :��2�
 'CT�8
)

���+�&4 `�C
����; �(  '
� 	�2! ���.�2�4 � �q2	
 
���$ ��A3 !� �121. 

 _ �O������� V ���2� 
���I )1381�( ���� -
�% 
���	
 �,&�� -��.
 'C��$ 	�+4 ������ ����  '+L
-$�
 � �A.%�  �2�9�56�6 � 

33-22. 

�DT�) .	�C� �	��
 .2�/.
 ���!� )1387 �(�X�T�2	�� �	
 R� 
�C80 S	" ��T� �� ����!�D�T�4 (SWAT) U�2 �� SUFI  
W+V �2���� 2�

���2 .�� -��.
 
���	
 u !�O.4 1�
�� .���D$ ��A3 !� �23  �$25  �#
1387�6 � 7 -1. 



  

  

  

  

97   --------------------------------------  %?*��@ ���2 1�/ �A%B�� � 
C� A� �*
�/�
��D .��2...  

 

��+" �� � ��$�
 .���/  cT�6� 1���_. )1389�( »�	
 '&��7
 HSPF �	
 � SWAT '�D� 2�  ���2 ���� ����� 'I�� :��2�
 'CT�8
)

��!(� « .	#3
 �����_ ��A3 !� �	#3
 ��!�9" ��	.#
 �+
 ��A.4 1�9L.; �14  �$16  
3#D��2!1389 �6 �8 -1. 

! ��!��+"�1�
 " ����!���!�'T 4 �2�!���!�
� " ����I�+.��7 � �!��!�!��9 � �	�9�!�� )1392�( ���D$ �2����-  q��7
 2� �C0!� (�C$

 ���- ���! ���O,�! �� 'I  SWAT�  '+L
�!��! �3P�� � �2���� �2�� �7 �2�9� �2 �6 �258-243.  


 ��
�2�4�	9E  �	9�! ���!��
 ������)��C& )1388�( ���� 2� �,���	
 ���2�P�!2 1��,#� @!�e! �����2! ��#� �� ����� �  � �94 �2!���

���
 �O�4�  '+L
�!��! �2!������ ��	.#
 � S�+"�2�� � 3 �2�9� �9 �6 �17 -9.  

) (��6 �9��41394'�D� �( ���� �� !�2 �� ���O,�! �! 'PD� �D/"  �P%�
)'CT�8
 � ��2�
 :���� � ����� ��2 �����3 '
�.+/_ �(

 �2�� ��� -��.
 ��	.#
 �3��p; �9+"8 �2�9� �24 �6 �14-1.  

RB�4 E
 ��!��1�&�	9 ���/  _ cT�61��� )1393�(  ��2��4,�! ��!2� 
0� F�!�_! 2� �E8� �� ���� '�D� o��,  �! ���O

'�D� ��,��T ��,�! 2� 2����� 
�� H9" K4 �!���� 2� �.�
���� �� ����% ���� �2�� �q2	
 �!�9" ��	.#
 �14 �2�9� �3 �6 �

138-129.  
Abbaspour, K.C., Rouholahnejad, E., Vaghefi, S., Srinivasan, R., Yang H, & Kløve, 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, 733-752. 

Arnold, J.G., (2001). Soil and water Assessment tool (Appendix A: Model fact sheets), 

http://www.brc.tamus.edu/SWAT/index.htm. 
Betrie, G.D., Mohamed, Y.A., Van Griensven, A., & Srinivasan, R. (2011).Sediment management modeling in the Blue Nile 

Basin using SWAT model. Hydrology and Earth System Sciences,15(3), 807-818. 
Gonz´alez-Lemos, S., Jim´enez-S´anchez M, M., & Stoll, H. (2015). Sediment transport during recent cave flooding events 

and characterization of speleothem archives of past flooding. Geomorphology, 1-50. 
Nash, J.E., & Sutcliffe, T.E. (1970). River flow forecasting through Conceptual model, Part I. A discussion of 

principles.Journal of Hydrology, 10(3), 282-290. 
Omani, N., Tajrishy, M., & Abrishamchi, A. (2007). Modeling of a river basin using the SWAT model and SUFI-2, 4th 

International Conference of SWAT Model. UNESCO-IHE Delft, Netherlands 4-6 July, 1-8. 
Zhi, L., WenZhao, L., XunChang, Z.H., & FenLi, Z.H. (2010). Assessing and regulating the impacts of climate change on 
water resources in the Heihe watershed on the Loess Plateau of China. Science China Earth Sciences,53(5), 710-720. 



 

 

 
  ------------ ---------------------- - - -------------------  Journal of Natural Environmental Hazards, Vol.09, Issue 23, Spring 2020 

 
 

Research Article 
 

Prioritization of Sardab-Rood watershed from flooding viewpoint 
using the SWAT model 

 

Behnaz saraie1, Ali Talebi*2, Ahmad Mazidi3, Sara Parvizi4 
 

Received: 25-02-2019 Revised: 18-06-2019 Accepted: 11-09-2019 

 
 

Abstract  
Floods are a natural phenomenon that causes heavy losses of life and property and  human societies every year 
and people have accepted it as an inevitable event. In this research, to predict the flooding in Sardabrood basin   
SWAT hydrological model was used. Information needed for this research,  including topographic maps, land 
use, soil data, and meteorological data, data about daily  rainfall, temperature, and flow rate were prepared 
beforehand. SUFI2 program was used for model  calibration. After the calibration and optimization of the model, 
validation of the model in the  study area was done. The calibration of the model wad performed for the years 
2003 to 2009 and validation was performed for  the years 2010 to 2013. To analyze the results of statistical 
indicators R2, bR2, and Nash Sutcliffe  coefficient were used. After model calibration the respective coefficients 
were, 0.77, 0.63, and 0.77  and  the respective validation coefficients were  0.79, 0.76, and 0.71. The sensitivity 
results of 31 parameters that are influential on runoff water showed that fixed parameters of groundwater base 
flow, its time, and the minimum amount of water necessary for groundwater base flow are more sensitive than 
other parameters. Number Sardabrood parameter curves were used for flood basin. Sardabrood basin was 
divided into 24 areas to study the flooding pattern. Finally using the above mentioned models it was concluded 
that sub basin No. (6)  had the first-rank with runoff 123.05,   sub basin No. (10) had the second rank with runoff 
in terms of flooding and sub basin No. 1 with a 12.33 has the least amount of runoff.   

 
Keywords: flooding, flood management, SWAT model, Sardabrood basin. 
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