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Evaluation of HYDRUS 2D Software in Simulating Dry Drainage
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Abstract

There is threat of salinizing for irrigated area in arid and semi-arid areas.
Agriculture sustainability under this condition is dependent on removal of excess
salt from the root zone. Although conventional drainage systems could provide
suitable condition for root zone growth by removing excess water and salt, these
systems face some challenges such as high initial capital, environmental
problems, high volume and low quality of drained water at outlet. Alternative
systems or their combination with conventional ones may be good solution for
these problems. In this study, dry drainage (DD) was conducted as environmental
and economical alternative technique. This research was carried out to evaluate
DD and calibrate HYDRUS-2D model, in July, 2015, at Aburaihan Faculty,
University of Tehran. Necessary data was collected from lysimeters in research
field of irrigation and drainage Eng. Department to calibrate the model and
investigate DD. Treatments were carried out in four lysimeters with dimension of
I1x1x1 m and included two ratios of cultivated to uncultivated width strip
(1(cultivated):1(uncultivated); and 2:1) and two levels of irrigation water salinity
(1.5 and 3 dS m™). Shallow water table was at 90 cm and study was continued for
70 days. Results showed that salt moving direction was from the irrigated to the
bare evaporation strips at all treatments, and final soil salinity of uncultivated was
much more than the cultivated area. Also, increasing cultivated to uncultivated
width (from 1:1 to 2:1) could transport soil salinity from the irrigated to
evaporation strip, but it couldn’t stabilize salinity of the root zone. Final salinity
of root zone in treatments with ratio of 1:1 was not more than 6 dS m™ (1.7 to 2.7
times of initial soil salinity).Thus, for the other two treatments, the final salinity
was more than 14 dS/m (4.9 to 7.7 times the initial soil salinity). Results of
modeling and statistical indexes showed that HYDRUS 2D could simulate water
flow and salinity transport well in lysimetric DD. SE and NRMSE for simulated
soil moisture were between 7% to 11 percent and 0.021 to 0.057 cm® cm”,
respectively, and these values for simulated soil salinity were between 24% to 29
percent and 2.01 to 2.73 dS m™, respectively. Based on statistical indicators,
HYDRUS 2D simulated soil moisture better than soil salinity.
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