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"&�B J
=H 	��� }��F+ � 	��� <>. . J��96+ n+�$ J
=H.  
 

�
  ����� �
 8��9 :;
x

      E��� �. �$�Z :���=1 �� 8��96�� �.   + 	��>.� ��   �6+�
�D� ��=D!  	�D�
.  ��.�
 �� <>.2��$ 4�<2! ��� J
=H �. �
 .  

)4             (                                    
3

( )qk D x
Q gx L

� �
�

�  

    ��.�
 }��� �.4 +  8��� ��=!      D�
�. �
=+ �
 ��@#��+�� 	��
 4�3 
� �
�. :�� �� 4H�Z N��6� �$ ��� 
��18+ 8<��#+ ���B .  

   }��� �.  ��.�
4    	�
 �. 70   8��� �� <H
�         �D. 8<D3 "D3���. �D�

��&� a�� '�$Datafit "&�B J
=H ?���.  . A�<� 
� 4H�Z N��6�

1  + V5#+ <3�. .           D+ <��#D+ A�<D� :D�� �� �D$ 
=�����   ;���DB
*�*+                 J��D96+ Y[��D� �D. a�D& 'D� 	�
�� 8<D3 8��� ?���D. 	��

+ <*3�. . ��� 
�      �� 8<+� "�<. A<+ ;�+70      �. �� 8��� <H
� 30  <H
� 
  8��� 8<��+ 1�.     <���B `*� "�H 8<3 "3���. 	�� )  	����<�30 

          "D&�B J
=DH &��,D! J
=H �. �� 8��� <H
� .(     � N��D6� �DHn�
�
�.A�<� 
� �6&�B J
=H 	��2"�� 8<3 �
� .  

  

  
"�+8-�� ��N <����=� ��� �O� �� ��N ��,*I �O�&� "##$� %�) �'���4(  

  
 ,	��1-  )(��� (� ���� F!�� ,��70���� �6�� ����2���(� �� )�'���4(  

������

Q
���R

?��S� Q��R  
��+ "��O�

 Q��R
?��S� )R2(

 <��	TC� B*0C�
�*�!�U�

 ?������
����0�V����

 B*0C�
����0�V����

 
�'�
������$!�

 ���

�	�	)Q( ,��

7-10×61/2-  a
15/4 ×10-7 b
42/4 ×10-9 c

981/0  982/0  12-10×62/2-  21-10×91/1-  21-10×31/9-  107×39/2  6/1  L/s 

- 15/4 ×10-7 a
24/6 ×10-7 b

- 21/6 ×10-9 c

946/0  948/0  11-10×07/1-  21-10×19/7-  19-10×59/3-  107×77/4  2/1  L/s 

- 90/6 ×10-7 a
73/8 ×10-7 b
26/4 ×10-10 c

960/0  962/0  11-10×31/1-  0 0 107×5/5  8/0  L/s 

- 88/1 ×10-6 a
71/1 ×10-6 b

- 12/1 ×10-8 c

958/0  960/0  11-10×16/4-  22-10×82/2-  20-10×36/1-  107×61/9  4/0  L/s 

�'���5
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   A�<� ����F+2         �<. A<+ `*���  %=� z�62-� (.��! �� $�Z  "

    + ��@#��+�� N��6� �. 8<+�<3�. .  8��� �
�. �. ��+     :D�� �D. ��=D!
               8��� � 8<D3 �D[�
� A<D+ :�D. 0n6D�� :��6#�. �$ <��
 �`�6�  	�D�

   L��� �. �=.�+ ��@#��+�� . ��        0n6�� :�� � "�� �$ 
��-. .� �
    �. 	��<>! 
�60   + �� <H
� <�
 .      N��D6� :�. �6&�B J
=H �-��F+

��@#��+��         4�D3 
� 8<+� "�<. A<+ � 9)   % ;KDE� (    ;"DE�Z �� 
�
  . ��<G� �-��F+      + V5#+ L��� .� �-��F+ � <>.<3�. .   :D�� 
�

        + �`�6� A<+ � ��@#��+�� N��6� �-��F+ �� 4�3      �<DG ;�D$ ���DB
.��I�! "�! 8<3 <>.x    LD��� D.� �. "2-� 	�6T. (.��! 	�
��
+<3�. .   D+ ��#� :��   �I�D! �D$ <D�� �x     D.� ��I�D! L��D$ UDG�. 

L���   . �6+�
�� 
� �� + <>.���B .      �I� �$ ��+� �`�6� 
�x   N��6� �� 
  + 0xZ A<+    LD��� .� �! ���B           
� A<D+ 	�D�� <D�� "D�<. �D�

L��� .� �
���.+ V5#+ �����B.  
 "��T� 
�+ �
 8<+� "�<. A<+   �D�.�
 J
=DH �. ��=!5   ��D�.

��$ .  ����DF+b, a � c 
�  A�<D�1  D.� 	��D.    J��D96+ 	��
� 	�D�
 + V5#+<3�. .*�*+         D.� 
� A<+ :�� ��  8<+� "�<. 	��  	�D�

 4�3 
� K�65+10"�� 8<3 ����! .  

)5        (                        
3

2( )

qk D b ca x xQ gx L L

�
�

� � �  

����� �� !=�>� �
� :;
 8�:
 ����	�.�����
 �� (x)
    �Z :���=1 �� 8��96�� �.     D+ 	��>.� ��E��� �. �$   �6+�
�D� ��=D!  	�D�

. ��.�
 �� <>.2  �I� ��I�! ��<. �
x �.��$ 4�<2! ��� J
=H  . 
3 3 3

3
( ) ( )qk D L w x

LQ gL
� �
�

�
� )6                 (               

   �DI� 0xZ �.x         7�D�+ A=D) 
� <D>. D. �6+�
�D� J��D��q! <D��

     J����q! <��
 <*���� 45�56+         ��D���� 4D5�56+ 7�D�+ A=) 
� .�

+���B .    ��.�
 }��� �.6 8���      
��D1 D�
�. �
=D+ ��@#��+�� 	��
"&�B . 4�3 
� �
�. :�� �� 4H�Z N��6�11+ 8<��#+ ���B .  

     E<+ 421 "E�Z <*����       	�
 �. ?���. �� 8��96�� �.70  8��� <H
�   �D�
 
��&� a�� 7�=! Datafit<���B <�E=! .�Z N��6�   D.� 	��D. 4DH  	�D�

    A�<� 
� J��96+3  + V5#+ <3�. .      D*�*+ �� �D$ 
=���D��  	�D�
   + V5#+ 8��� ?���.   . �<G B<*$��� <3�.  + M�. <>.   :�� � <3�.
     �$ 8<���B UG�. 4+�GR2  �� 4H�Z         *���D� z�62-D� ����F+ ?���. :�� 

<3�..  

 

 ,	��2-�C;!�	 8��( ��� )q(%!*� ,�� 30�� ����2���(� �� ���� �6)�'���4(
Avg. Absolute Error Absolute Error MAE RMSE d (Wilmot) 
�	�	 ���)Q(

94/18 % 0011/0  0136/0  849/0  6/1  L/s 

35/29 % 0017/0  0127/0  865/0  2/1  L/s 

88/20 % 0021/0  0123/0  922/0  8/0  L/s 
85/27 % 

23/42 % 0032/0  0148/0  916/0  4/0  L/s 
 

  
 "�+9- ,�� �� ����2���(� 4��$� �X���� ) �'���4) (LY� ( 8��( ���)Z (�� ��N�O�  

)�( �)���( �
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"�+11- �� ��N <����=� ��	��� ��N �� ��� 9�O� �O��O�9�O� ,*I "##$� %�&� ) �'���6(  

 

           �D. 8<3 <�E=! A<+ ;421 ?�
 <*���� �+��� 
�30     F.�D+ <DH
� 
8���   <���B `*� "�H �� .    D�
�. � N��6� �Hn�     �� 4DH�Z 	�D�

   �+ �6&�B J
=H �-��F+   L��� .� :�.    8��<D�� ;"E�Z�� 
� ��  	�D�B
� 8<3 L�� A�<� 
� 8<3 *�.4+ V5#+ <3�..  

  �. ��=! �.   A�<� 4  + 8<��#+       �. 8<+� "�<. A<+ `*��� ;�=3
�
�� .=� �62-� (.��! ��@#��+�� N��6�.    7D�=6+ �D�*�� �. ��=! �.

               �6+�
�D� ����DF+ DE� 8��$ �[�
� �
 �M�. �62-� 
�<F+ (��+ 	���d 
)Wilmot (         ��@#��+�� �. A<+ N��6� %=� 
��-. (.��! <*�� ��#�

+<*3�. .   � ���#� :�� �           �6+�
�D� ��DT*! �D. (��+ 	��� �$ "�� :�
      D�� A<+ "�H :��>! 	��. .=� <D3�. .         <D*��+ �D�� "DE�Z :D�� 
�

           8��� � 8<D3 �[�
� A<+ :�. 0n6�� :��6#�. 421 JM�Z <*����  	�D�
   L��� �. �=.�+ ��@#��+��        D+ �D$ 
��-D. .� 	�
�� 	�� <D3�. .

+         .� ��=. �$ 
��-. ~�9!� :�� 4�E� "9B ��=!     LD��� 	��<>! 
� 
+     L�� .� A<+ �=� � <3�.      	�6#�. 	
�<F+ A<+ 7�=! 8<3 *�.

    + ��@#��+�� N��6� �. "2-�<3�. .      ��=. �$ "�G �. 4H�Z 	���
    + ��#� �
 �M�. ����F+ ���q! :��6��=$ �. ;����F+  UDG�. :�� � <��

+     <.�� L���&� (��+ 	��� :�@���+ ���B .      �D6&�B J
=DH �-D��F+
     4�D3 
� 8<+� "�<. A<+ � ��@#��+�� N��6� :�.12)  % ;KDE� ( 
�

. �6+�
�� "E�Z ��"�� 8<���B �[�
� L��� .� � <>. .  
          D+ V5#D+ % � KE� 4�3 N��6� �-��F+ ��      �6+�
�D� �D$ ���DB

.    L��� .� � <>.   z�62-� "1� 	�
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 ,	��3- )(��� (� ���� F!�� ,�� 70��  ����2���(� �� ���� �6) �'���6(  

������

Q
���R

 Q��R
?��S�  

��+ "��O�

 Q��R
?��S� 

)R2(

 B*0C�
 <��	TC�
�*�!�U�

 ?������
����0�V����

 B*0C�
����0�V����

 
�'�
������$!�

 ���

�	�	  

)Q(
,��

- 63/1 ×10-6 a
31/2 ×10-6 b

- 13/1 ×10-6 c
98/4 ×10-7 d

749/0  765/0  22/1 ×10-13 - 44/1 ×10-22 - 91/6 ×10-21 27/5 ×10-8 6/1  L/s 

- 23/9 ×10-7 a
59/8 ×10-7 b

- 61/4 ×10-7 c
41/5 ×10-7 d

689/0  709/0  80/2 ×10-13 57/3 ×10-22 72/1 ×10-20 97/7 ×10-8 2/1  L/s 

- 33/2 ×10-7 a
18/3 ×10-7 b

- 87/1 ×10-7 c
60/9 ×10-7 d

727/0  746/0  26/7 ×10-13 01/1 ×10-22 45/4 ×10-21 35/1 ×10-7 8/0  L/s 

32/6 ×10-7 a
- 25/3 ×10-7 b
- 91/1 ×10-6 c

60/1 ×10-6 d

714/0  733/0  15/3 ×10-12 91/3 ×10-23 80/1 ×10-21 74/2 ×10-7 4/0  L/s 

 �'���7

  
 ,	��4-!�	  �C; 8��( ��� )q(%!*� ,�� (� 30����2���(� �� ���� �6�� )�'���6(  

Avg. Absolute Error Absolute Error MAE RMSE d (Wilmot) 
�	�	 ���)Q(
69/28 % - 0018/0  0109/0  933/0  6/1  L/s 

92/21 % 0003/0  0105/0  941/0  2/1  L/s 

24/20 % 0034/0  0111/0  942/0  8/0  L/s 
97/26% 

04/37 % 0027/0  0132/0  957/0  4/0  L/s 

  

  
 "�+12- ,�� �� ����2���(� 4��$� �X���� )�'���6) (LY� ( 8��( ���)Z (�� �$����\�O���� 9�O�   
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   + S�6#+ ��F� 	�
��         ?���D. �. ��=6. ;�
�� �=�� A��6Z� :�� ;<*3�.
    8��� 4$ �. *�*+ '�              	��D. "D.�I Y���D� �D. A<D+ '� �[�
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 .� +��!  8��� �
 Z��) <��
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� 	��"��� �! .  :D�� 
� ��*�� ��
     $ 	�
 �. (�F�! �� ��Z�+ 8��� 4      <D3 8��� ?���. A<+ '� �� .  N��D6�

                4D21 "DE�Z <D*���� 8<D+� "�<. A<+ �$ ��� ��#� ?���. �� 4H�Z
     ��.�
 �.�#+ +�& 	�
��7 + <3�. .       	
�D+� N��6� � A<+ :�� Y����

            A�<D� 
� YD�!�! �. A<+ :�� "1� �
�. 	��.5   � 6    8<D���B �
� 
"��.  

     + M�. A��<� �. ��=! �.    �B �D`�6� ��=D!      	��D. �D��� A<D+ "D&

.�       + �[�
� .=� z�62-� N��6� J��96+ 	��<*$ .     	
�D+� N��6� <*� ��
 Y��� <*��+ :��2!)R2 (  "E�Z :�� 
�325/0+ <3�. . �#D�
 E�	 

a�� :�@���+ �.�+  ���)RMSE(; :�@���+ 	���   (D��+)MAE(  � 
d      + �[�
� .=� �62-� ��<G� J=����   <**$)  A�<�6 .(+�=!   A=21 �. �

  �2��F!40     ��$ 8��96�� A<+ :�� �� Z��) 
� ��� <H
�  .  :�D. �-��F+
 L��� .�  ��         4�3 
� ��@#��+�� N��6� � A<+ �� 4H�Z14   �D[�
� 
"�� 8<���B.  

  z�6��T�     .� ���$ 	��. 8<+� "�<. A<+    �
 	��
� 	��+    �D. ��=!
 ��.�
 J
=H8��$ ���. .     4�D3 
� A<D+ :D�� *�*+15  V5#D+ 

+<3�..  
  

 ,	��5-,�� �^�	  )(��� (� 70 ����2���(� �� ���� �6�� )��� "�  
��
�	�	(  

������

Q
���R

 Q��R
 "��O� ?��S�

��+

 Q��R
?��S�

)R2(

 B*0C�
 <��	TC�
�*�!�U�

 ?������
�� ����0�V��

 B*0C�
�� ����0�V��

 
�'�
������$!� ,��

- 68/3 ×10-7 a
02/2 ×10-7 b

- 14/6 ×10-7 c
77/7 ×10-7 d

387/0  397/0  17/1 ×10-11 - 86/1 ×10-22 - 45/3 ×10-20 54/2 ×10-7 
3 2 2

3 2
3

( ) ( ) ( ) ( )qk D L w x x xa b c d
L L LQ gL

�

�

�
� � � �

 

 
 ,	��6- �C;!�	 8��( ��� )q(,��  �^�	 %!*� 30����2���(� �� ���� �6��  )��� "�  
��
�	�	(

Avg. Absolute Error Absolute Error MAE RMSE d (Wilmot) 
�	�	 ���)Q(
6/1  L/s 

2/1  L/s 

8/0  L/s 
0/325 46/54% 0/006 0/0255 0/811 

4/0  L/s 
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3 2 2
7 3 7 2 7 7

3
( ) 3.68 10 ( ) 2.02 10 ( ) 6.14 10 ( ) 7.77 10qk D L w x x x

L L LQ gL
�

�
� � � ��

� � � � � � � � �   )8(                 
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� � �2���+ 8<+� "�<. A<+ �� 8��96��
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�<F+ �. ~=& 4Z��+ 
���!.  


��U �C�$� 
           ��@.� b=� '� ��@#��+�� A<+ 
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=H 
� 8��$ �<�� L���&� L��� �� .� ��

  L��� b=�`+ .�  + L��$ �� <D.�� .   D.� L���D&�    UDG�. 	��
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  L��� .� L���&� + ��           D�� J
=DH �D. J��D��q! :�� E� ���B
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L��� + 4�+ �9H �. ��<*$ .      7�D�+ A=D) 
� D.� J��D��q! <D��
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Abstract

In arid and semi-arid regions, collection of surface and subsurface waters in small seasonal rivers is very 
crucial, particularly in dry seasons. The cost of construction and maintenance of classical water intakes makes 
them inappropriate for these rivers. In this study a rather new method to divert surface and subsurface water is 
experimentally evaluated. In this kind of intakes, a couple of trenches are excavated and the drain pipes are 
installed in them and then filled with very porous materials. Indeed the system acts as a river drainage network. 
This method not only reduces the construction and maintenance costs but also minimize the disturbance of river 
topology and morphology. Therefore this intake is also suitable for rivers with high sedimentary loads. In a few 
small rivers in Khorasan Razavi province, Islamic republic of Iran, such systems have been installed but their 
design and applicability have not been evaluated. In this research, experimental model of the intake to collect 
flow was built for flow diversion and flow rate deviation examined. Results showed a direct relationship between 
flow diversion with water level and with increasing distance between the drainages, the drainage flow increases. 
Drainage flow in the porous medium is initially decreased and then increased and drainage flow is the lowest in 
the middle drainage. In the review drainage arrange, the drainage of two deep with shorter porous medium is 
more suitable. Finally, regression mathematical model for the structural design of the intake subsurface with 
porous medium and drainage system were presented. 
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