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1. Introduction

Flow modeling inirrigation and drainage networks can help speed up and reduce decision-making costs.
However, the desired models must have been evaluated in advance to confirm the correctness of their
results. Based on this topic, the present study was conducted in order to evaluate the HYDRUS model
in estimating the salinity and water table level of three farms in Gamboa irrigation and drainage network

2. Materials and Methods

This area is located at longitude 48°17’ to 48° 25’ E and latitude 31° 20’ to 31° 28’ N, in the agricultural
lands of Hamidieh city. The area of this area is over 6000 hectares and field experiments were conducted
in 2023 during three stages of irrigation in wheat farms, with area about 8 ha, in three fields with three
lateral spacing 50, 75 and 80m. In order to check the water level level in each field, 13 wells were
installed in each row between two drainage lines and a total of 52 wells were dug. An observation well
between both drains at 0.3, 0.8, 1.5, 2.5 and 15 meters and the distance between the drainage wells from
the beginning to the end of the fields is 1.4L, 2.4L, 3.4L and It was 25 meters from the drain outlet. In
the investigated farms, profiles were dug for soil stratification and experiments related to the physical
and chemical properties of the soil. After irrigation, the water level in the wells was measured and
recorded by an electric depth finder. The effluent from the drains was also sampled and transferred to
the water and soil laboratory. Also, in order to calculate the hydraulic conductivity of the soil (K) in
each farm, at two points, the hydraulic conductivity measurement experiment was conducted using the
well method and the value of the drainage coefficient was measured according to the output flow of the
drains.

3. Results

In each farm, water level changes were determined based on the distance from the drain outlet. On the
sixth day, the stable level between the two drains stabilized and the changes after that were very small.
The changes on the first and second day for all three farms were more intense than the other days, which
is normal. By reducing the distance from the drainage outlet, the role of drainage pipes in the changes
of the water level decreased slightly, which is due to the part of the drainage exiting through the
collector. In fact, the role of collectors in drainage is usually ignored and not considered in calculations
and design. However, according to the results of this research, in the first to third farms, the collector
had an effect on drainage of about 15.9, 3.4 and 12.2%, respectively. But with distance from the
collector, its role became less.

4. Discussion and Conclusion

The results showed that HYDRUS had an underestimation error (MBE<O) in the estimation of two
parameters, water table level and drain salinity, but the calculation error of both parameters was
acceptable. In addition, the accuracy of the HYDRUS in simulating the water table level in all three
farms was in the excellent category (0.0<NRMSE<O0.1). The changes in the lateral distance had no effect
on the HYDRUS error or accuracy. Failure to consider soil salinity at the beginning of the simulation
caused the small error of estimating drain salinity in the first three days in all three farms. But at the
end of the simulation, the salinity calculation error in all three farms was less than 7%. Also, when
approaching the drainage outlet, due to the failure to consider the role of the collector in the HYDRUS,
its accuracy decreased slightly compared to the beginning of the farm. However, considering the results,
we can trust the accuracy of HYDRUS model in estimating the water table level and soil salinity in
sugarcane farms.
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