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#!� 3%�E:� �@)�� ���� ) ���1 .(  

  

 
���1- ��  �
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00 1(1, 1)Q ns �110 1(1, 1)Q ns � %01 1(1, 1)Q ns �1  �	� 
 � �����
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 3<��=� ��g:!�1       
� �� ��Q 2� �0 �W	�
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SC2 3/01 45/0 15/0% 6/0  6512  5/1% 1 38/0  
SC3  3/0 % 45/0  1067  1  25/0  
SC4  45/0 15/0% 6/0  3698  5/1% 1  6/0  
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#
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	 #�?)��$(=�7 ��&J  A��K A��
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3  200  20  01 /0  0005/0 
4  100  20  014/0  0005/0 
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8  300  50  014/0 0005/0   

  
#��53-@&� ��
�� )Q('
��5 L67 � )Y(� �E�G #
!
	 #�? �� ��� �.E
*� ��� �H� � L��*G M� #���  ���
�)8( 

 #
!
	1   #
!
	2 #
!
	3  #
!
	4 
M3/sec    748/95    Q1= m3/sec   254/152�� Q1=  m3/sec 093/55   Q1= m3/sec 665/40   Q1=  
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�	 �	 
�h�� ����- �!
    
� ?�� �����  ���!  ����� 
���$����� 
� 

 ?��0 2� ��E��          5� % 2$_ ���! X��� ���% �	 �
��	�  �$��1    V��$: �� 
   ��� �p�
�     ��
��Q� % 9=�� L!�-)6 (����E:! ��  .      �$	 
�0>$� '$�,7-

 ����� ��@7-  ���
��������            �$N� 
� �� �
�$�	� ���$� 
� ��� ��8�� 
  5� ��� ���4-    ��$�	 �Q=+�
�:$!� 1����� �
���$	 ��     ?�$�0 ElR1    �$	 �
 

�E:!�     ��������%
��� ?�� �� ��ICSS    #!� ���Q �p�
�   .ICSS  �+�� 
  ���	����  ���!  �����   ?�$�0 
� 
��������     �$� �
�$�	� ��$�  �$��	

)11.(  
?��0E1R1  ��	� ^��& L!�:� �	 017/0 ��
�� 16 �$�g	� ���!  

  %3  5� ���! ��	 )2_ (#!� .         �$� ���	 ?��0 
� 5� qW! ���- 9�h�-
 5� %���� *�I�Z
� ?��0     5� ���! 2� �	 1  �� J�8� ��	��� . ��$� 5 

  ?�$�0 2�-�Q� E1R1   ���$! %      ��;$� 
� ��$��� ��$� ��    ���$ �
 
�� ���.  

     ?��0 �!��� 3�G{�� *��TQ�E1R1    �	 �0 12    9�;$,- ���	 
 #!� ���1   ?%�� 
� 5#!� ��� �p�
�  .�	�;��,� 
�h�� ��$�	 ���i� 1-

   �
�Q� �
���	5     9=�� L!�- ��� �p�
�     ��
��Q� % )6 (�
��   ���E:$!� 

( #I�� 
�� .  ���! 9�h�- �Q=+�
�:!�  ���i� *��
� ��1  ?%�� 
�  5  ��
%� 
 #!� ��� .          5� �$	 �@��7- �	� ��i�� *��=- % ����� 
�:I
 Y/!  �$��

 ���� ����	 
� ��6#!� ��� *��=- �:H�! .  
���4-        ���$! �7� 
� ���� �	 #�; �	� 3�  5� ��$�     �� �$�( 1�$�	

?�QH�  ���	 L����    ���i� �
���	5  1�� �� �=	 %  ��� 
�6  ���� ���$ 
#!� .��Q�   �� �hAP� �0 ������1          �$	 #�;$ �$	� 3��$��4- �%
 

   � �� 
� ����    �� 9� ���� ?�� %���	 .      �� �%
 �� �
��H ����� �	�
 5� �!      
���$�� L���� �
��(�	 �� YU ��	1  P��$0 �    #$!� ��;$��  . 
�
  ���7    �	� 3����4-   �@��7-���� �	 #�;    3��$��4- ?�$QH� �� �$=	 1

���	�
���	1   5� %� ���	   �
�Q� ��Q ���4   % 5     #$!� ��� ���� ��� . 
       ?�� �	 �&�A ?�� V��: *�	 �	�) '	�W- ICSS   #$!� 
��(�	  .  
��$,�

 ��� �	�   � 
� �@��7- �    #!� �	��	 ?�� %� � .  ��� ���� 
� 
���$�� 1�
    
���Q *�	 ����� uP:)� ��� �� ��       ^��$& 3��$��4- �� ��� ���-

 5� ��@{-     5� �7� 
� 5� qW! J�(
 3����4- �Z
� ���  �$0 ���	 ���
^��& *�� �&�A '�,7- 
� 
��,�  #	�N6/0#!� ��� �:I�� �h 
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��g	� ��%
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���!  5�  ��	1 - 5/1� 0001/0� 2 1003-1001� 3 

?��0 ����� - 1� 00022/0� 5/4 5/1007-1003� 4 
5���� ��%
  ��3 ���! 5�  ��	1 1� 00117/0� 270 5/1277-5/1007� 5 
5���� ��%
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���! 5�  ��	2 - 1� 001/0� 2 5/1280-5/1278� 7 
?��0 ����� - 1� 00028/0� 3 5/1283-5/1280  8 
?��0 ����� - 1� 00109/0� 5/729  2013-5/1283� 9 

5���� ��%
  ��5 ���! 5�  ��	2 1� 00012/0� 814� 2827-2013� 10 
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 #��55-�J
E C�Y%G �6����$E�  �%�Z[ �� 
�5 �.0  

����& ��\& J   
@�] #
!
	 @&�*   M��
4 #
!
	 @&�   ��_&, @&�5  @&� ��_&, 6   ��_&, @&�3   ��_&, @&�4  

1  6/0  1/0  1/0  1/0  1/0  
����& ��\& ����  

'
�J  
)/7
E(  

 �, "
`G�
 �%&3  

 �a��� @[��J
&
 ��_&,5  

 �a��� @[��J
&
 ��_&,6  

 �%& �, "
`G�
2  

 �a��� @[��J
&
 ��_&,3  

 �a��� @[��J
&
 ��_&,4  

0  1/0  128/0  128/0  15/0  066/0  233/0  
1  1/0 128/0 128/0 0/0 063/0  217/0  
2/2  1/0 28/0  28/0  0/0 063/0  217/0  

����& ��\& J ��&  
 @�] #
!
	 @&�  M��
4 #
!
	 @&�   ��_&, @&�5   ��_&, @&�6   ��_&, @&�3   ��_&, @&�4  

2/1  6/0  2/0  2/0  1/0  1/0  
 :*�:� ^;A �	 �	� ���� ��	  1���N �	 ^=�� �T�
��:� ^;A �	� X�E-
� % 6	��5	�:� ^;A �	 ��  
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�J �& /.D! @&� 8���bC�Y%G �
���%%	  
  

    
���- ���	�  
���� 5�� 6  �- 
���� ���	�  4  

���7- 8���bG ���6! ��_&, '
�J �& /.D! @&� 5� 6� 4��\& J ��& c����&  

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

158      ����� ��� ���	 
 ��26����� � 1  ����
�! �- "�#$���% 1391  

  
  #7M �� YU      ��$��- �� ����QZ� % ?�� �8�!     
� ?�$� � ���$�-

  ���!    % 
����� �����
��������   K- �!
�	 �	 1      ��� �:;	 �� % ��	 ��N
     �%
% ��g	� �T�
� �� ��{	 �����       �%
 �$	 �$�	
� �
�$�	� ���$� �

���@QH     5� 
��,� % �
��	� 9:;�!    ?��0 �� 2� �� ����   ��
� ���2 
5� *�$$�TQ� %�$$������O�Q�,:;$$� �$$0 5� �@$$M� ?�$$�0 ��  ��$$��

�� ����Q1   �:)���U �� .       
���$�� ����� L���� ���	 ��:	� 
�h�� *��	1 
 ����:��
�U a %b)  �W	�
 
�8( 5� �� 2��� ���	��  �$	 ?�$� 
� ���-

���    ���� ���4- ����   5� �	� �0   ����  ��� �	 �	��	   ���� ?%��%
���
  *�p�U ?��0 ���	     �H�
� �A�% �� #!����	 . �� 
%����   �:��
�U ���b1  �	 
   5� X� �	 ���-    *�	 ���H ����5/0   �- 5/1 �� ���	 .   ���� �� ���	

    5� X� �	 ���- �	���1     
� 1���! ��g	� �� 9H�   % 2�U�� �T� ...   
��$,�b 
 �� *��=-���� .  5� �)�	 ���	�����1 	 �   �$T�
� �n$�%   2$�U�� ��$�1 

  �:��
�Ub          � qW$! J�$(
 �$	 �$��- �	    �� 55/0       ��$��� L���$� ���$	 
��%
    �- ��5/1 	        �$� �$��4- �i�
�! ����� L���� ��� �$�0 .  ����$,�

�:��
�U a   % b  5� ���	  �$=+�W� �
�� ��%�7� ������1� 
�    2$�U ��$�
    �0 �	� ���� �	 u�G�      ?��=� 19:;�! �	 ��%
% 71/17 �:�   ^$=��

	 ��� ?%�� ��� �	 ���N �	�#!� ���� #!�.  
     ���� �	 ��%
% ����� �T��_ ?�A1       �	 �	��	 
����� #+�A 
� �0 

71/ 17   �� ���N �	 ^=���:����	1 12      3��!�7� X%�� �� YU #H�! 
	�     
��,� �	 ����� 3
�M25  $M
�   �   1�$	�� `��$0      3
�$M *$�� 
� 

         #$!� �%�$& ���� #����� ���	 X�&�� %� *:;�� .    
� �$���� ?%�
     �	� `��0 ����� ���4- *�� �N�        ?�$�0 �� 2$� �� �	� 
��,� 1  ��$�

  5� % �H�I���           ���:� �� ��%�) �	� % ��Q ����) ���4- 
��,� �_ ��
 ?�,:� ?��01     �A�� �	 �0  *�p�U ���QH �� #!�  �!
  #!� 
��,� �_ .

&��    �$� ?�$Z ���� 3�� �_ ����� J%� X�     F��$:�� �$N� �$0 ��$0
   5� �7� �	 �����      ��� ��$�� % �$!�	 �����       �$� �$7� 
� �
���$��

5�      �� ?�Z �	 3�� �_ 1������8� .  ���)8-  |$+� (1     �$	� 3��$��4- 
                $:	� 6Z�$,� ���$	 �
 3��$!�7� X%�$� �� ��$�� �	 #�; ����� ����

���	   �0 |@:{� ���   ?�,:� ?�)MC(  �� ��� 1��� . ��$Q�    �$0 �$��
 �� �hAP����1      ?��0 ���:	� �� ���	 �@M�I �_��      �$��	 �:��	 �@M� 

  ��� ���!
 ����     #!� �:��	 �8� �	 ����� �
�����"    3�� v�H 
� 
     ����� L���� �0 ����    �$� ?�Z �:��	 #!� 90�A 
�������� ��$0. 

*��TQ� ��� )8-5 (   $	� 3����4- ��7      5� �� 2$� �$� � �$��  ��$�
?��0  %� ��
� ���1     `��0 �N� 
� 25      9:;�! �	 ��%
% �	� ��M
� 

��� �� ��� �
.  
      ?%�� 
� ��� �p�
� ����,�7    �$� ���$     `��$0 �$N� 
� �$��25 

     �
��	� ���� �	 ��%
% �	� ��M
�1 _      
� �@M� ?��0  �	� �M
� ��
���	   �� ���4- |@:{� ���     Z ���� 3�� �_ % ���Q �� ?�   �N� �0 ��0
����!�	 ���	 �� ���:	� �	 ����� �
�����.  

  
 

#��56-�, @&� �, �� ��& ��� ��.��
	 �
��$��
4 ��6� �& ���
<� ���� ����*� �
���[�
[�!
� ���� �� ��[  

#
!
	  ��_&, ��
6�)���4(  ��_&, @&�  
)��!
B �& �$��(   �$��
4(a)  �$��
4(b)  

1  70  25/0  5/1  Mc 
(Sc1-Sc2) 2  120  347/0  5/1 

Mc 
(Sc2-Sc3)  1  140  4/0  5/1 

1  150  46/0  5/1 Mc 
(Sc4-Sc5)  2  70  106/0  5/1 

1  130  187/0  5/1 Mc 
(Sc5-Pc)  2  70  102/0  5/1 

Sc1  5�?��0 ���:	� ���  380  1425/0  5/1 
Sc2 5�?��0 ���:	� ���  380  165/0  5/1 
Sc3 5�?��0 ���:	� ��� 250  176/0  5/1 
Sc4 5�?��0 ���:	� ��� 600  243/0  5/1 
Sc5 5�?��0 ���:	� ��� 260  108/0  5/1 
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���  �  

���8-dG  ��B e�
	25C$D�E �& ����� @&� ��]�� ) ��( �� '
��5 @&� ��� �&�J
& ��$& #
�$! #
!
	 ��$;� �
�) � ( ����� @&� ��� �&
&#
!
	 J W� �� �7�V �
�@    

  
#��57-�J
& ��$& �& '
��5 ��
[�!
���f '��E� '
�J � @&� 8���bG e�
	 �B �� #
�$! #
!
	 ��$;� �
� 25 ���� @&� ��]����.� �& �  

#
!
	  
 '
��5 ���� @&�  

)�$� �& A���
��!
B(  

 J ��& '
��5 @&�
8���bG  

)�$���!
B�& A���(  

�� e�
	 �]
@&�  

��f �B '��E� '
�J 8��!
� �J
& ��$& �& '
��5 ��
[�
)/7
E(  

MC 71/17  2825/13  25  0  
Mc ��� (Sc1-

Sc2) 
32/17  98/12  25  08/0  

Mc ��� (Sc2-
Sc3)  

76/16  61/12  76/24  25/0  

Mc ��� (Sc3-
Sc4)  

36/16  35/12  51/24  33/0  

Mc ��� (Sc4-
Sc5)  

76/15  87/11  68/24  41/0  

Mc ��� (Sc5-
Pc)  

28/15  58/11  21/24  58/0  

  
��Q�        ?%�$� 
� �$0 �$��8      #$!� ��$� �$p�
� i$� 1  `��$0 25 

    9:;�! �	 ��%
% �	� ��M
�  ?��0 �	� 1        �(��$A �� �
 �$H�I ��$�
68/18 ?��0 
� �M
� SC2  �- 15/26  ?�$�0 
� �M
� SC3  �$��4- 
����� .  *�	08/3   �- 42/4          F��$:�� �$N� �0 #!� J�< ���� #H�! 

   5� �7� 
� ��������  �� �7� ��� .  *�� �	 �%PH1    *�+%� ���!
 ���� 
  5� �	 F��:��   ?%� ���08/0   5� *��)� ���	 % #H�! ���1  ?�$�0 �0 

SC5 1#!� 58/0�� #H�! ���	.  

  
#��58-���bG ��f g��G � '��E� '
�J � @&� 8�, �*� �� ��
[�!
�#
!
	 ��[ �5�� �
�2 e�
	 �B �� 25���� @&� ��]�� ��.� �& �  

�,  ��[ ��$&
#
!
	  

 '
��5 @&�
����  

)��!
B �& �$��(  

 J ��& '
��5 @&�
8���bG  

)��!
B�& �$��(  

�� e�
	 �]
@&�  

��f �B '��E� '
�J 8�� ��
[�!
�
'
��5)/7
E(  

 ��f g��G
��
[�!
�  

)/7
E (  
Sc1  380  304  20  08/0  08/3  
Sc2 380  309  68/18  25/0  5/3  
Sc3 260  192  15/26  33/0  5/3  
Sc4 600  484  6/19  41/0  75/3  
Sc5 260  210  23/19  58/0  42/4  
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�h�$! ���[  

      �$&��
 ?�� 2� �=!�- % ���--      �:����$� 2$Q0 ��-��/��$0 1 
  ���	����  ���!  �����
��������  ���� 
�  �
��	� ���1     �$��- �
�$� 

     #$!� �:I�� 
��( '�,7- *�� .   ��$� �$p�
� ?�$� 
�1   ��$��� 3<��$=� 

�������� )  3<��=� #�$!- #$�% (    �$&�E- F%
 �$	    �%�$7� ��$�

 ��� �GE���� .          �@$M� �� �$H�I ?��0 5�=�� �7� 
� ����� J�(
1 
    L) F%
 �� ���E:!� �	 K-   	 % ��N�   OP��$0 3
�$M        J�$� �$� 
� ��Q$& 

  �� *��=- �������� . #7M V��:          ?�$� �$0 ��� ���$ ?�$� �8�!
     ����� ���	 ��� ���-
��������    <�	 
��;	 #(� �	  ����- ��  � ���$�-

  ���!            ���$� 2$� 
� 1#$)�������� �8�
�$- �$��4:� 
����� �����
�,@A      �	 ?�� *��TQ� "�
�� �
 ���T�U ��       
� 5� qW$! �$�I%�U �	�)

  �����
��������             2$� ���$�:� �$T�
� ��$��� ��� �:;	 �� ��� 
 �,�%� ?��0   �
 ������  ���!��   O�:�;$ '	�$W- % ���Q   *�$	 ��$!��� 
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Abstract  

Unsteady flow causes a lot of problems for optimal operational of irrigation networks, hence precise 
understanding of this flow is necessary. Therefore in this study a computer model has been developed to 
simulate the unsteady flow produced by delivery and disturbance of water and immediate variation of input 
discharge in irrigation network. Present model solves partial differential equations of 1-D unsteady flow (Saint-
Venant equations) by finite differencing method. Water surface elevation at junction location is calculated 
implicitly by using of matrix properties and influence line technique. Result of model verification showed 
developed model simulates water surface profile of positive surge in a trapezoidal channel after sudden closure 
of end gate. Also developed model for unsteady flow, can simulated steady sate gradually varied flow in a 
complex loop with a very high accuracy. Additionally   there are relatively good agreement between the result of 
present model with results of ICSS model for simulation of unsteady flow in a single channel(E1R1 channel of 
Dez network) with different kind  of check and intake structures. After model verification, main channel of 
Darband irrigation network with 14 kilometer length with five secondary channels simulated integrate. 
Simulation results showed that without any operational performance, 25% sudden reduction of input discharge to 
main channel reduces discharge of secondary channels between 18.68 to 26.15 percent. Additionally 4.42 hours 
take place until the effect of unsteady flow fluctuation is disappeared at the location of SC5 channel’s intake.  
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