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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 ELR1 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 1 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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Table 1. Gate opening or closing rate for cross flow change (cm/min)

Increase cross flow (m%s) Ch1 Ch2 Ch3 Decrease cross flow (m®/s) Ch1 Ch?2 Ch3
0.70 15
0.75 0.24 0.36 0.28 1.45 0.32 0.34 0.60
0.80 0.23 0.34 0.28 1.40 0.36 0.35 0.60
0.85 0.27 0.33 0.25 1.35 0.30 0.34 0.60
0.90 0.28 0.33 0.28 1.30 0.32 0.35 0.50
0.95 0.30 0.34 0.25 1.25 0.30 0.34 0.50
1.00 0.28 0.34 0.30 1.20 0.32 0.33 0.50
1.05 0.28 0.38 0.30 1.15 0.28 0.34 0.50
1.10 0.28 0.34 0.30 1.10 0.28 0.34 0.30
1.15 0.28 0.34 0.24 1.05 0.28 0.34 0.27
1.20 0.30 0.34 0.23 1.00 0.30 0.33 0.36
1.25 0.26 0.32 0.25 0.95 0.25 0.35 0.32
1.30 0.32 0.36 0.25 0.90 0.26 0.34 0.26
1.35 0.30 0.34 0.30 0.85 0.27 0.34 0.29
1.40 0.32 0.34 0.30 0.80 0.23 0.35 0.30
1.45 0.32 0.34 0.30 0.75 0.22 0.32 0.24
1.50 0.32 0.34 0.30 0.70 0.23 0.34 0.27
min 0.23 0.32 0.23 min 0.22 0.32 0.24
mean 0.29 0.34 0.28 mean 0.28 0.34 0.40
max 0.32 0.38 0.30 max 0.36 0.35 0.60

Ch: Check structure
Table 2. Gate opening rate for cross flow change in scenario 1 (cm/min)

Flow change (m%/s) Check 1 Check 2 Check 3
1.00 0 0 0
1.05 0.28 0.38 0

1.10 0.28 0.34 0
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1.15 0.28 0.34 0
1.20 0.3 0.34 0
Sum 1.14 1.40 0

Table 3. Gate closing rate for cross flow change in scenario 2 (¢cm/min)

Flow change (m%/s) Check 1 Check 2 Check 3
1.50 0 0 0
1.45 0.32 0.34 0
1.40 0.36 0.35 0
1.35 0.30 0.34 0
1.30 0.32 0.35 0
1.25 0.30 0.34 0
1.20 0.32 0.33 0
Sum 1.92 2.05 0
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Table 4. Gate closing rate for cross flow change in scenario 1 (cm/min)

Flow change (m%/s) Check 1 Check 2 Check 3
1.00 0 0 0
1.05 0.28 0.38 0
1.10 0.28 0.34 0
1.15 0.28 0.34 0
1.20 0.3 0.34 0
Sum 1.14 1.40 0
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Figure 1. Results for scenario 1 with a deadband of 2.5 percent

1.29
1.27
1.25
1.23
1.21 —L|—\

1.19 \ )
1.17
1.15
1.13
1.11
1.09
1.07

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00
Time (hour)
Check

Check 1

Check 2 e Deadband limit

Figure 2. Results for scenario 1 with a deadband of 5 percent
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Figure 3. Result for scenario 2 with a deadband of 2.5 percent
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Figure 4. Result for scenario 2 with a deadband of 2.5 percent
Table 5. Performance indicators in scenarios 1 and 2
Scenario 1 Scenario 2
Reach DB=2.5% DB=5% DB=2.5% DB=5%

1 3.3 5.0 3.3 6.7

MAE (%) 2 5.8 5.8 125 15.0

3 7.5 10.0 8.3 11.7

1 1.0 11 0.3 16

1AE (%) 2 1.3 1.0 0.4 3.2

3 0.3 0.9 0.6 1.8
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. Flow hydrograph
. Stage hydrograph
. Stage/Flow hydrograph
. Normal depth
. Time series gate opening
. Elevation controlled gates
. Dead band
. Gate opening/closing rate
. Flow changing rate
10. Maximum Absolute Error
11. Integral of Absolute Magnitude Error
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