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1.  Introduction

Water efficiency increase is one of the main tasks that should be done in areas suffering water
scarcity. To manage water consumption successfully, two aspects of management, including canal
level and farm level, should be considered. To this end, research has been done. In Shahverdi and
Monem (2012), the automation of canals was studied. In Shahverdi and Monem (2015), the
application of artificial intelligence was investigated, showing high performance. There are many
other types of research done to improve water efficiency. However, tending to night-time closure
among farmers has been increasing due to water scarcity. In this research, night-time closure
irrigation was studied in the east Aghii canal by defining different scenarios in the ICSS simulation
model.

2. Materials and Methods

The East Aghili canal, with 20 turnouts and 11 check structures, located in Khuzestan province in
southwest Iran, was used as a case study. The check structures and turnouts use rectangular sluice
gates. The canal length, Manning’s roughness coefficient,

and trapezoidal cross-section side slopes are 16.215 km, 0.017, and 1:1, respectively. The base width
of the canal is 1.5 and 1 m from stations 0-9.485 and 9.485-16.215 km, respectively. The bed slope
varies along the canal between 0.0001 and 0.0004.

The ICSS model, a hydrodynamic simulation model, can simulate steady or unsteady flow and
operation of hydraulic structures in irrigation canals. Also, the ICSS model can simulate different
hydrology and hydraulic conditions, different boundary conditions, and different operational
strategies. The ICSS model has been validated using

laboratory data, with an error of 0.68%. It was used to simulate the canal in this research. Three
different scenarios were defined: Scenario 1 is a 24-hours delivery case in which inflow is increased
from 1320 m®/s to 1470 m®/s causing the increase in off-takes flows; Scenario 2 is a 12-hours delivery
case in which inflow is increased from 1470 m3/s to 2940 m3/s causing the increase in off-takes flow;
and Scenario 3 is a 6-hours delivery case in which inflow is increased from 1470 m®/s to 5880 m3/s
causing the increase in off-takes flows.

Water depth introduced in (Clemmens et al., 1998) and delivery introduced in (Molden and Gates,
1990) performance indicators were used to evaluate the results and compare them.

3. Results

Water delivery performance of MAE and IAE in Scenariol falls in good and acceptable ranges while
increasing with volume flow rate increase. However, the results are comparable with literature, e.g,
Savari et al. (2016). The water delivery scenarios show reasonable performance. But some water
shortages are shown at off-takes located downstream of the canal. Overall, the results reveal that 12-
hours and —hours scenarios show better performance than 24-hours one. Therefore, night-time closure
is recommended to be applied practically.

4.  Discussion and Conclusion

According to the results, all performance indicators in the defined scenarios fall in their desired ranges
with good accuracy in the east Aghili network. Decreasing water delivery duration with increasing
volume flow rate for constant and assigned water volume can successfully be performed in the
considered canal. Similar research is recommended to be doe and evaluated in other conentioal canal
operated manually.
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