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 �)2 �m7�� �-S  �/`�	C ���E}Wf ��� /7-  � ��-

M �-�- -�.`C .�!� �-��� f��c��.�� ���  

X�� e���l �.� �A��� �7��� �7 �6)C �7  �-.� ���

  �.6 G�)O �7 =,�#�7 �,�E-�� �-2  �.� �I!�


.�!�

  �.62- X�� e���l =,�#�7 �,�E-�� �- �-.� ���.  

 .
 X�� C K(day) X C1 C2 C3 

g1),�1   ?��C/,)�!�c� 832/0 ----- ----- ---- ----- ----- 

��:0�3!�
 /��!�C ----- 521/1 34/0 34/0- 56/0 77/0 

��:0�3!�
  G�`7�
 ?L�.\  ----- 521/1  327/0  32/0- 54/0  78/0  

��:0�3!�
  e��l/:#�I��  ----- 521/1  33/0  32/0- 54/0  78/0  

��:0�3!�
  �)�!�c�  ----- 28/1  505/0  68/0- 01/1  671/  
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 ���!� �:  

1-  /7��.,�� � �.� �.��+
 K�� /7- fH#E� ���`


) �.�DPO:(  

)28(  po pcDPO = Q Q−  

�m7�� F�� �-� Qpo  /6��E f��c��.�� K�� /7-

 � /C�.��+
Qpc  /C�I!�
 /6��E f��c��.�� K�� /7-

/
 ��+, ��  F�7 fH#E� ���`
 ���7 J)�m
 ��.d
 ..0�-

�.� /7��.,�� � �.� �.��+
 K�� /7-26

25�  �7��7 �!� �kO

]10[.  

2-  � �.� �.��+
 K�� /7- ��
� F�7 fH#E� ���`


) �.� /7��.,��DPOT:(  

)29(  po pcDPOT = T T / Δt−  

�m7�� F�� �-� Tpo  f��c��.�� K�� /7- �-�- �� ��
�

 �/C�.��+
 /6��ETpc  K�� /7- �-�- �� ��
�

� /C�I!�
 /6��E f��c��.�� ∆t  ��+, �� /,�
� ��c

/
  /7- ��
� F�7 fH#E� ���`
 ���7 J)�m
 ��.d
 ..0�-

�.� /7��.,�� � �.� �.��+
 K��27

26� �7��7 /
 �kO .��7 

]10[.  
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25- Deviations of Peak of Routed and Actual Flows 
27

26- Deviations of Peak Time of Routed and Actual Outflow 
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3- ) K�� /7- (?�.`C) /c-�#2� F���� ��$�
 ���`
ε:(  

)30(  ( ) (1 ) 100po

pi

Q
ε % = ×

Q
−  

F���� �- f��c��.�� K�� /7- /#>�\ �- �!-  �1

 �.��7 �#��., -)6� ���7 �,��
 �- ��:�- �-��� ����6

/
 �!-_�7 �- f��c��.�� K�� /7- �� �#�1  F�� �1 .��7

 �� �>�\F���� /
 K�� /7- �1��2 �� /c-�#2�  �m7�� ..0�)c

)30�( ?�! �1��2 F�� .O�- �ε �/
 ��+, ��  �- ..�-

�>�\ F��� f��c��.�� ���7 ?�! �1��2 ��$�
  ���

/
 ����d
 ^� �7 /C�.��+
 � /C�I!�
 ..,-�c  F�� �-

�m7��� Qpo  �� /C�.��+
 /6��E f��c��.�� K�� /7-

� /C�I!�
 Qpi  /7-�!� �-��� f��c��.�� K�� ]10[.  

4-  ��$�
 ���`
��EyC f��c��.�� F�7  � �!-_�7 ���

F���� �!- )ξ:(  

)31(  ( ) (1 ) 100pi

po

T
ξ % = ×

T
−  

F���� f��c��.�� K�� �md, �7 �.�!� ��
�  �!-

 �!-_�7 f��c��.�� K�� �md, �7 �.�!� ��
� �� �C��-

/
  ..��7) �>-�`
31 ��$�
 F�� .O�- �(��EyC �ξ ��+, �� �

/
 �>�\ F�� �- ..�-� 
 ��$���EyC  ���7 ?�!

f��c��.��  ����d
 ^� �7 /C�.��+
 � /C�I!�
 ���

/
 �m7�� F�� �- ..,-�c� Tpo  K�� /7- �-�- �� ��
�

 � /C�.��+
 /6��E f��c��.��Tpi  /7- �-�- �� ��
�

/
 ��+, �� �-��� f��c��.�� K��  .0�-]10[.  

 ?3�3f��c��.�� �  �.� /7��.,�� � �-��� ���

X�� /
��C �!)C /3�>��.�� � /3�[)>��.�� ���  ��

/
 ��+, ..�-  

  
?3� 3 - f��c��.�� X�� /
��C �!)C �.� /7��.,�� � �-��� ���  ���/3�>��.�� � /3�[)>��.��.  

3 - G9�@0  

3 -1-  �0�:��� �5�#$�%� H��& �� 7�1 �&�90�� G9�@0

I0�@�&  

  �.6 �7 �6)C �73� :�!� �.��+
 ?7�L ��� i��#,  

1-  � �#+�7 K�� /7- �1��2 .O�- �7 g1),�1 X��

 ��$�
��EyC ��#�1 K�� /7-�  f��c��.��

 JH�!F���� �!- ��� ��  .�!� �-)�, /0�7

 /7- fH#E� �7 X�� F�� F�0M��208/5 

 /C�.��+
 K�� /7- �7 �I�, ��,�o �7 e`3
�#


/`L�� ��.d
 �� �#�1 �� �p1�.\ /7- ��.d
� 

�����, �- .�!� �-� F��bC  ��c �- �7 X�� F��

/,�
�� /`L�� ��.d
 �� �C-���  �� K�� /7- ��
�

��� ?�! s)L� �� g� �1 /0�7.�!� �- 

2-  X�� i��#, ?��C��:0�3!�
  ��+, /��!�C

/
  � �1��2 .O�- �7 X�� F�� �1 �1 .�-

 ��$�
��EyC �e!�0
 K�� /7-  JH�! f��c��.��

F���� �!- ��� ��  F�0M�� .�!� �-)�, /0�7

 /7- fH#E� �7 X�� F��508/0  �7 e`3
�#


 /7- ��.d
 /C�.��+
 K�� /7- �7 �I�, ��,�o
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 N7�m
 �I��dC ���  �-� F��bC

��	�#, �- .�!�  /7- ��
� /`L�� ��.d
 X�� F��

��� �mE ��.7 � N�L- �� K�� .�!� �-�1 /0�7 

3-  X����:0�3!�
-  .O�- �7 /mE �)�!�c�

��#�1 K�� /7- �1��2�  JH�! f��c��.��

F���� �!- ��� ��  F�0M�� .�!� �-)�, /0�7

 /7- fH#E� �7 X�� F��012/7  �7 e`3
�#


 /7- ��.d
 /C�.��+
 K�� /7- �7 �I�, ��,�o

 ��.d
 �� �#+�7 eC��
 �7 �� �p1�.\ F��bC /`L��

�F���7�07 .�!� �-�  ��
� X�� F����EyC  K�� /7-

.�!� �-� F��bC /`L�� ��.d
 N7�m
 �� ?�! 

4-  X����:0�3!�
- �.\ .O�- �7 G�`7�
 ?L

 f��c��.�� ��#�1 /1.,� K�� /7- �1��2

 JH�!F���� �!- ��� ��  .�!� �-)�, /0�7

 /7- fH#E� �7 X�� F�� F�0M��087/0 

 /C�.��+
 K�� /7- �7 �I�, ��,�o �7 e`3
�#


 �7 �� �p1�.\ /7- ��.d
 �-� F��bC /I!�0
 �L-

����, .�!�  ��
� X�� F�� �3,9��EyC K�� /7- 

��� /`L�� ��.d
 N7�m
 �� ?�!  �-)�, /0�7

.�!� 

5-  X����:0�3!�
-  .O�- �7 /:#�I�� e��l

 f��c��.�� ��#�1 /1.,� K�� /7- �1��2

 JH�!F���� �!- ��� �� �-�1 /0�7  .�!�

 /7- fH#E� �7 X�� F�� F�0M��178/0 

 /C�.��+
 K�� /7- �7 �I�, ��,�o �7 e`3
�#


 �� �p1�.\ /7- ��.d

 �L- �7 �-� F��bC /I!�0

�-)� /
 �.��+
 ����, �- .�!�  ��
� X�� F��

��EyC  /`L�� ��.d
 N7�m
 �� ?�! K�� /7-

���  /0�7.�!� �-)�, 

6 -  �1��2 .O�- �7 h��O /3�C��0�! K)
 X��

 ��$�
 � K�� /7-��EyC ��#�1 eC��
 �7 K�� /7- 

 JH�! f��c��.��F���� �!- ��� ��  /0�7

!� �-)�, /7- fH#E� �7 X�� F�� F�0M�� .�

634/6  K�� /7- �7 �I�, ��,�o �7 e`3
�#


/C�.��+
�  fH#E� �7 �� �p1�.\ /7- ��.d


�-���� �#�1  .�!� �-� F��bC /`L�� ��.d
 ��

�F���7�07  ��.d
 �� �C-�� /,�
� ��c �- �7 X�� F��

/`L��� ��� �� JH�! K�� /7- ��
�  �-�1 /0�7

.�!� 

7- X�� ��, /3�
�0�- K)
 �-.�  ��$2�MIKE11  �7

 ��$�
 � �1��2 .O�-��EyC �e!�0
 /7- 

 JH�! f��c��.��F���� �!- ��� ��  /0�7

 /7- fH#E� �7 X�� F�� F�0M�� .�!� �-)�,

044/0  K�� /7- �7 �I�, ��,�o �7 e`3
�#


7 �L- �7 �� �p1�.\ /7- ��.d
 /C�.��+
 /�_�

�#, �- .�!� �-� F��bC��	  ��.d
 X�� F��

 ?�! ��
� �7 NIm0
 �� K�� /7- ��
� /`L��

��� /C�.��+
 .�!� �-�1 /0�7  

 �.6 3- �#,�i `
������ ��� �- r�#b
�G� .,���7�/ !�? �d
 �-��� ! �7�? C�.��+
/.  

 .
 ε (%) ξ (%) DPO DPOT 

/C�.��+
  662/16 529/23 ----- ----- 

 X��(/mE �)�!�c�) g1),�1  684/27 333/13 208/5 2 

 X����:0�3!�
 )/��!�C(  601/15 529/23 508/0 �kO 

��:0�3!�
 X�� /mE �)�!�c�)(  026/2 529/23 012/7 �kO 

��:0�3!�
 X��)(G�`7�
 ?L�.\  474/16 529/23 087/0 �kO 

��:0�3!�
 X�� )(/:#�I�� e��l  285/16 529/23 178/0 �kO 

X�� h��O /3�C��0�! K)
  816/2 333/13 634/6 2 

�-.� X�� (MIKE11)  571/16 529/23 044/0 �kO 
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?�! �\��
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�-� �- ?�akC  

 �.� �!�:  

  
 ?3�4 - (r>�) /7- F�7 ����� �6�- /,)�!�c� �m7�� K��b#!� n�� � � � /7- (J) ?�! �0�� F���� qmd
 �- ?�! ��c  ���7 �!-

/C�`>�m
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 �� �- /C�I!�
 /7- �p1�.\ K��b#!� �7 �.� �#E�-��

�0�� ��	,� �7 ��.L� �X��  �.07q]�d
 �- ?�! 

F���� ���7 �!- /C�`>�m
  ��1 �,�E-�� �!)CX�� �� �

�7 ..�-�c r�#b
  �p
 ��)0�� f.� �M,�0��  �I!�


?�! �\��
 �p1�.\ � ?�! ����6 n�� �p1�.\  ��c

 X�� �7 (?�! �0��)��:0�3!�
 �7  ?L�.\ �):>� =�1

.��7 G�`7�
�  ?�! /7��.,�� G����� ��	,� �7 .��7 �.#7�

�.,�� K�� /7- F�� �!)C �.� /7�.-)� �I!�
 X�� 

  �.6 N7�m
4 �?�! /7- �p1�.\�  �7 �7��7 ��.d


013/40 F���� qmd
 �- .�-�c K��b#!� �!-.  �)01�

 ��.d
 ?�! ����6 n�� �p1�.\ �I!�
 ���7 �!� /2�1

�m7�� �- �� �)1Y
 /7- �7 ����� �6�- /,)�!�c�  �!-

�.
9  ?3� �-4 .-)�, ���Y:��6 F�� �� :^���- ��  

)32(  ( ) 4 3 2- 5 - 06  0.0006 0.0297 0.771 63.057Flow Width Down Stream  = E Q + Q - Q + Q +  

  

 /7- ��.d
 ���Y:��6 �7013/40 �7  ��6Q  �-

) �m7��32 �7 �7��7 ?�! ����6 n�� �p1�.\ �(976/71 

�7 �#
 /
 �!-  �p1�.\ ^���)b7 �M,�0� F�0M�� ..�9

?�! �\��
) ?�! ��)� �C �\��
  �- �� (��c

 -.� F�� �!� /2�1 v^�01 �I!�
 �G�`7�
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�7  ?3� �- �.
9 �!-4  ��>�\ F�� �- .^�01 F�$:��6:���- ^���)E  

)33(  ( ) 3 20.011 1.2632 72.522 12800Flooded Area Down Stream  = Q – Q + Q +  

  �.64- X�� K�� ��
� � /7- i��#,  �,�E-�� JH�! /7��.,�� /3�>��.�� � /3�[)>��.�� ���=,�#�7.  

Qp (Cms) tp (hr) JH�! f��c��.�� 

91/47 78 �!-_�7 f��c��.�� 

93/39 102 F���� /C�.��+
 f��c��.�� �!-  

647/34 90 g1),�1 

435/40 102 (/��!�C) ��:0�3!�
 

104/40 102 (/:#�I�� e��l) ��:0�3!�
 

013/40 102 ) ��:0�3!�
G�`7�
 ?L�.\( 

939/46 102 ) ��:0�3!�
/mE �)�!�c�( 

56/46 90 ) /3�C��0�!h��O( 

971/39 102 /3�
�0�- K)
 /0�l MIKE11 
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.-)7 .��)E ���7 G����� F��  /
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 i��#, �����, �-5 /
 �.��+
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 �.6 5- X�� K�� ��
� � /7- i��#,  �,�E-�� JH�! /7��.,�� /3�>��.�� � /3�[)>��.�� ����1.  

?�! �\��
 �p1�.\��c  

�0��)(�.07 

?�! ����6 n���p1�.\ 
Qp (Cms) JH�! f��c��.�� 

804/14253 867/71 647/34 g1),�1 

32/14394 973/71 435/40 (/��!�C) ��:0�3!�
 

28/14386 976/71 104/40 (/:#�I�� e��l) ��:0�3!�
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Numerical Modeling of Hydraulic Assessment of 
the Flood and Zoning by Saint-Venant in the 
River Bostanak 
 
The equations governing transient open-channel flow are 
continuity and momentum equations that are known as Saint-
Venant equation. Based on the simplifications of this equation, 
numerical models of flood routing are categorized. Flood routing 
models includ dynamic wave models, kinematic models, 
hydrological Knox model and Maskingham model. In this 
research, basics of Saint-Venant equation and numerical dynamic 
wave model, kinematic, Knox and Maskingham models will be 
explained. Also, their results are compared. For this purpose, an 
interval of Bastanak River between Badamak and Khanimen 
Hydrology stations is studied and a new mathematical 
relationship for prediction of maximum flood flow rate, river flood 
plain and maximum width of flood flow is presented. MIKE11 
dynamic wave model was solved by partial differential methods 
and showed a better result with respect to other models. Routing 
and mathematical zoning of flood using hydrological Maskingham 
method showed minimum error compared to numerical MIKE11 
method and observed flood when min square method used to 
calculate error. 
 
Keywords:   Bastanak, Saint-Venant, MIKE11, Routing, Maximum 
Width and Flood Plain.  
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