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Abstract

The study of the volume and shape of the wetting front under
drip irrigation is of great importance to reduce deep percolation losses
and minimize the number of emitters. The current study aims to
investigate the impact of initial soil moisture on the wetting pattern
and moisture distribution in layered soil under linear drip irrigation
source. The study included performing laboratory tests to monitor the
progress of the wetting front over time and for a constant volume of
applied water during the wetting and redistribution phases using two
soil textures (sandy-loam and clayey) and two cases of layered soil
profile (sandy over clayey) and (clayey over sandy) with two
application rates and two initial soil moisture levels for each texture.
Moreover, a numerical simulation was conducted for all wetting
patterns in the soil under the current study conditions using the

Hydrus-2D program.

Empirical equations were derived for both horizontal surface
advancement with determination coefficient (R? =0.979) and vertical
advancement under the emitter with determination coefficient (R?
=0.964). The results indicated that the ratio of horizontal to vertical
advancement of the wetting front increases with increasing the volume
of applied water in layered soil (sandy loam over clayey) and
decreases in layered soil (clayey over sandy loam). The ratio also
decreases with an increase in the initial soil moisture for the surface
layer. Furthermore, there is a clear effect of moisture and water
application rate on the vertical advancement in layered soil (sandy
loam over clayey), while there is no clear effect in layered soil (clayey
over sandy loam). Additionally, the results showed good agreement
between laboratory-measured values for the wetting front

advancement and simulation values of the Hydrus-2D model, based on



common statistical criteria for horizontal surface advancement and
vertical advancement under the emitter, such as determination
coefficients (R?>=0.9372, 0.9564), root mean square error
(RMSE=1.485, 1.878), and model efficiency (EF=0.9274, 0.9437),
respectively. The high compatibility between laboratory-measured
values and Hydrus-2D simulation values supports the use of empirical
models and the Hydrus-2D model to estimate wetting patterns when

designing drip irrigation systems.



