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Abstract

Taking water from the river to provide water for agriculture, drinking and
industry has always been of interest. One of the problems that occurs in most
water intake canals is the entry of sediments into the intake opening. The Sistan
plain in the southeast of Iran is highly dependent on surface water resources. The
HEC RAS model is a well-known software for sediment simulation. In this study,
HEC RAS 6.0.0 was used to simulate sedimentation in feeder 2 canal Flow
simulation in the model was performed quasi-unsteady using the standard step-
by-step. According to the simulation results, in maximum water level Conditions,
Feeder 2 canal Sedimentation volume is equal to 54200 m3 which increases the
bed level by 4.1m. Also, in minimum water level Conditions, sedimentation is
equal to 52700 m3, which increases the bed level by 3.84 m. Comparison of the
results in the two scenarios shows that in the case of maximum water level,
volume of sediment per unit of length of Sistan River is equal to 6.5 m3/Lg;per
while in minimum water level volume of erosion is equal to 2.2m3/Lg;, e, 0f
Sistan River. Therefore, Feeder 2 canal will act as a sediment depositor in all
water intake conditions.

1. Introduction

Taking water from the river to provide water for agriculture, drinking and industry has always been of
interest. Among the different methods of water extraction, the construction of a diversion dam and its
lateral water intakes are more common for supplying water to irrigation networks. The basis of this
method is to build a dam and divert part of the river flow.

A lot of research has been done in the field of simulating sedimentation in rivers and canals using HEC
RAC, for example: In 2018, Sami Mohammad et al estimated the sediment transfer capacity of the
Euphrates River located in the Al-Abassieh branch using the HEC RAS model. for straight sections, the
increase in discharge creates a lower sediment transport capacity, while the curved sections behave have
reverse In this research, the Tofalati relationship was used to estimate the sediment transfer capacity.
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Considering the high sediments of the Sistan River and the importance of maintaining the flow transfer
capacity of the Feeder 2 catchment channel and on the other hand the role of the chahnimeh reservoirs
in the continuation of the life of the Sistan plain, this research aims to study the sediment deposition in
the conditions of the maximum and minimum water levels of the chahnimeh reservoirs using HEC RAS
6.0.0 model was done in Feeder 2 channel.

2. Methodology
Sistan river with an average annual discharge of 2.6 billion cubic meters is discharged to Hamoun

Helmand. The length of Sistan river reaches about 70 km.

According to the studies performed and determining the need to increase the intake of chahnimeh of
the Sistan River the structure of feeder channel 2 were constructed. This canal is considered as a
trapezoid with a longitudinal slope equal to 0.002 percent, the width of the canal floor is 60 meters and
a slope of 1.5 horizontal to 1 vertical of the walls. The height of the canal is equal to 12 meters.

This model was used in quasi-permanent conditions, in normal conditions and river floods using the
standard step-by-step method to calculate the amount of sediment entering the two catchment canals of
the chahnimeh Sistan reservoirs. Then it is time to enter the sediment data for the simulated model of
sediment transport with a moving bed. In this case, first, the granulation pattern of the substrate material
must be created in different places along the range. Then, each of the granulation patterns defined in
the model can be related to the arrangement of the appropriate cross sections.

3. Discussion and Conclusion
To calibrate the sediment section of the HEC RAS model, the sediment estimation results of each of

the sediment transport equations were compared with the measured sediment data at the Jarike
hydrometric station. In the end, Tofalti's equation, which with RMSE equal to 52162 tons had the most
overlap with the field conditions, was chosen as the best sediment relationship, which is in line with the
research results of Moradi et al. in 2013, Sleibi Mustafa et al. in 2017, and Sami Mohammad et al in
2018, and Mohammadi et al in 1400, by conducting a research on the methods of estimating the
suspended load of the Sistan River, showed that Tofalati's empirical relationship worked better than
other experimental methods.

4.  Results
The results of simulation of feeder 2 canal to supply the required water of chahnimeh in the minimum

and maximum water level of chahnimeh reservoirs were performed in two scenarios as follows:

Feeder 2 canal is able to pass the maximum simulation flood flow, which was equal to 352 m3/s,
without any problems in the conditions of maximum and minimum figures.

At the maximum water level of reservoirs in all sections of the Sistan River, sedimentation occurs. The
amount of sedimentation volume of Sistan river sections was equal to 15 thousand m3 and for feeder
channel 2 was equal to 54 thousand m3.

In the conditions of minimum water level, erosion occurs in the sections of the Sistan River and
sedimentation occurs in the sections of the Feeder 2 channel. The amount of erosion of Sistan river
sections was equal to 3 thousand and 300 m3and the volume of sedimentation for feeder 2 canal was
equal to 52 thousand m3.
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