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Abstract

In this research the wetting pattern of soil under subsurface drip irrigation was investigated through
field experiments on two layered soil at the level and sloping lands, and the interaction and individual
effects of the sloping and layered soil conditions on the wetting pattern were studied. Comparisons
between observed soil moisture profiles in the level and sloping soils clarified that by increasing the
application duration, the wetting patterns of the sloping soil showed more adaptation with that of the
level soil. The results indicated that the effect of soil anisotropy was declined with increasing the
water application duration. Due to high hydraulic conductivity value of the sublayer soil, the wetting
front showed an inflection after reaching to the boundary of the two layers, so that the vertical
expansion of pattern was increased and the wetting bulb transformed to an ellipse. The HYDRUS 2D
software was applied to simulate the wetting patterns at the same conditions of filed experiments. The
radial distance of the soil wetting fronts in the different angles from emitters were compared with
corresponding simulations in order to evaluate the model accuracy. Results showed that HYDRUS
simulations had a good agreement with observed data with Root Mean Squared Error (RMSE) value
of 2.47 cm, correlation coefficient (r) value of 0.82 and model Coefficient of Efficiency (CE) value
of 0.24 for the layered level soil. Also the values of these statistical criteria for sloping layered soil in
the same order were 4.03 cm, 0.75 and 0.36 respectively. Generally, these results confirmed reliable
ability of HYDRUS software for simulation of water movement in the studied conditions.

Keywords: HYDRUS 2D software, Sloping layered soil, Subsurface drip irrigation, Wetting pattern
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