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Water level control and regulators have a main role in water conveyance and 

distribution. Despite the simplicity of structure settings in a steady-state condition, 

applying an appropriate setting in unsteady flow is complicated. Hence, control 

logic is used to set these structures, usually developed in languages such as 

MATLAB, Python, and FORTRAN. To use these logics, they must be combined 

with hydraulic models. In HEC-RAS, there is an elevation controlled water level 

boundary condition that can be used to control structures. In this research, the 

evaluation of the performance of this boundary condition was considered to 

regulate the water level in the E1R1 canal of the Dez network. The results showed 

that the rate of opening and closing of the gate has a significant impact on the 

performance, and if they are chosen correctly, the depth changes will be small. 

The results showed that the IAE indicator is around one percent in all the 

examined options and except in a few cases where the maximum value of MAE 

exceeds 10 percent and reaches up to 15 percent, its value is also low. Therefore, it 

is suggested to use this boundary condition in the control of structures. 
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Figure 1. RBO boundary condition in HEC-RAS. 
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Table 1. Flow of turnouts (TO) in different scenarios (m3/s).  

Scenario  Steady-state  inflow  TO3 TO4 TO5 TO6 outflow 

S1 
Initial 1 0 0 0 0 1 

Second  1.2 0 0 0 0 1.2 

S2 
Initial 1.5 0 0 0 0 1.5 

Second  1.2 0 0 0 0 1.2 

S3 
Initial 1 0 0 0.1 0.1 0.8 

Second  1.2 0 0 0.2 0.2 0.8 

S4 
Initial 1.5 0 0 0.2 0.2 1.1 

Second  1.2 0 0 0.05 0.05 1.1 

S5 
Initial 1 0.1 0.1 0.1 0.1 0.6 

Second  1.2 0.1 0.1 0.2 0.2 0.6 

S6 
Initial 1.5 0.2 0.2 0.2 0.2 0.7 

Second  1.2 0.2 0.2 0.05 0.05 0.7 

  

2-5. ./�(��+��� ���  

S>�9 ��S>�9 e��9 R+( �) �<K� ��, ) R'B� �W���N ��B>MAE(17 ����  �  �� R+( n��m�� �W���N 	��,�

 *K9 "#O �� n�, R+( ) d+�; R'B� ��B> S>�9 
 :�� ����IAE(18 )Clemmens et al., 1998( ����*)  � �

 *K9 "#O �� n�, R+( �� �� R+( n��m�� @�#<� ���� �:�� 	�9 	��?<�� ��9�)  )  �  ) J*;�; ) @)�
� _�#X5 (

) 
6 (� b��d;.��#9  

  B)��5( ��� = ���  ������ !� − ���
���� !�

 

  B)��6(  "�� =
�
#  ∑ ������ !� − ���%&'(

���� !�
 

 �@)�
� L�� ��D 	��) 	�
� "#O������)�   *K9 "#O �� �� R+(  
 �������� !� � n�, R+(  ����2� .�9�)

	���:�� �?X d+�; R'B� ��B> 
 �W���N R'B� ��B> S>�9 
��, ���) "� .  
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3. 01 ! 2+�%�  

 ���� 8�9 �M,
./ L�� ��RBO  )  <I��*/ �� �� ��#�(  ��H� L��; 	��) ��,  
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S5 S3 S1  

Figure 2. Depth errors upstream of check structures (Ch) under increasing scenarios (S1, S3, and S5).  

  

      
S6 S4 S2 

Figure 3. Depth errors upstream of check structures (Ch) under decreasing scenarios (S2, S4, and S6).  
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��+, � 	�,���  � �#O �� �� R+( ��B> ��#9 ) ��)1� E� ��*%) ( � ���� L�� 
 �9�)  E<��#�1�  � �,�PID 

 C��� E� �) 
 :(��  ) �� e2<%� ��, � "�<�� �B> L��; �� ���� C��� � L*��/ �� :��Q�) �*y�; :m;  � ��,  :��

� �� �� R+( _��**q; ���9�) M*) H*� �, � �; "
�G �� s#T#� L�� .�9�) ) ��,2) 
 (3 )  � H*� (  ����2� J*;�;

S>�9  ��,MAE  
IAE � ���� �� �� �� .:�� 	�,��� e)�[ ���,�  ���2� �,#����� ��+; �� F� ��)MAE 

�) �W���N) �#����� �� 
 �X�� 
� �) �)�2;�#X �� �:�� ( �� �� #����� L*+, ���)  � ) ��,��)2) 
 (3 
  � �) �)��) (

13  ��#)Q�) :'( .:�� �X��MAE �� �� ) ��)3� �� �� �d) H���� �#G
 �(  .�9�)  

  
Table 2. MAE performance indicators (%). 

Ch1 Ch2 Ch3 

S1 1 2 9 

S2 2 3 13 

S3 1 2 10 
S4 0 3 8 

S5 1 2 6 

S6 1 3 7 

 
Table 3. IAE performance indicators (%). 

Ch1 Ch2 Ch3 

S1 0.00 0.04 0.25 

S2 0.01 0.04 0.22 
S3 0.00 0.04 0.51 

S4 0.00 0.04 0.28 

S5 0.00 0.05 0.52 
S6 0.01 0.04 0.43 

  

 _��**q;IAE  _��**q; �)  )��� H*�MAE �� �� 
 :�� M*)  � ��) �� ���� �� �;  .:�� �,#����� ��+; �� �,��)

M*)  �) �)��) H*� �� ���2� L��;52/0  .:�� �X�� ���2�IAE  ��H�  +, �� � E� ��*%) �, L�� ����  � �9�) �  � :�

�� 
 :��  <9�� +� _��**q; n�, R+(  ) :K%� R+( _��**q; @�#<� :�Q�) �������  �*<� .  
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5. �4 �("� ��  
1. Hydrologic Engineering Center-River Analysis System 

2. Storm Water Management Model 

3. Simulation of Irrigation Canals 

4. Irrigation Canal System Simulation 

5. Saint-Venant Equations 

6. Proportional- Integral-Derivative 

7. Model Predictive Control 

8. Artificial Intelligence 

9. Elevation controlled gates 

10. Rules-Based Operation 

11. Comment operator 

12. New Variable 

13. Get Simulation Value 

14. Set Operational Parameter 

15. Branch operator 

16. Dead band 

17. Maximum Absolute Error 

18. Integral of Absolute Magnitude Error 
  

6. 6��7� 89���  

*,� .����� �#G
 �����%�#� L*) dI��� |��d;  �#�  
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