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Abstract

Determination of the wetting pattern dimensions plays an
important and essential role in achieving the appropriate and efficient
design of linear subsurface drip irrigation systems. The wetting pattern
is affected by many factors, including soil properties, initial water
content and dripper depth. The soil properties have a major impact on
the discharge of subsurface emitter application. Therefore, the present
study sought to clarify the overlapping effect of the dripper discharge
change during addition time with soil texture, its initial moisture, and
the dripper depth on the wetting pattern from a certain water volume
using a linear subsurface drip source. The laboratory work included 12
experiments to measure the wetting front advance in all directions, and
the actual discharge of the dripper at appropriate and selected times, in
addition to measuring soil moisture at several sites and at appropriate
intervals to represent the moisture distribution at the end of water
distribution phase. Three different textured soils were used (silty clay
loam, loam, sandy loam), with two initial moisture contents (6%,
13.3%), (4.05%, 8.64%), (3.15%, 6.72%), respectively, and two dripper
depths (15.5 cm, 36 cm). The dripper diameter is 1.6 cm of a nominal
discharge of 4.85¢cm?/min/cm, at a constant operating pressure of 1.3m.
Laboratory data were analyzed and empirical relationships were derived
to estimate dripper discharge and the wetting front advance in all
directions, as well as a numerical simulation of wetting patterns under
the current study conditions using the HYDRUS-2D model was

conducted.



The results showed that the dripper discharge decreased gradually
with the continuation of the application time due to positive pressure
increase at the dripper opening, and this reduction increased with
increasing clay content, dripper depth, and initial water content. The
maximum decrease was 76% in silty clay loam, with initial moisture of
13.3% and dripper depth of 36 cm. For a certain volume of applied
water, the wetted soil volume increased by (8-20%) with the initial
moisture increase, and (2.5-6.25%) with the dripper depth increase,
While, it decreased by (4.5-36%) with the clay content increase. In
addition, the ratio of horizontal to downward vertical advance decreased
with increasing the initial moisture and dripper depth, and increased
with the clay content increase. Increasing the initial moisture content,
the rate of horizontal and downward vertical advance increased while
the rate of vertical upward advance decreased. The rate of advance
decreased in all directions with the dripper depth increase from 15.5 cm
to 36 cm. The results showed a good agreement between measured and
estimated values from empirical relationships, and the HYDRUS-2D
model, As the values of (R?), (EF), (RMSE) ranged within (0.9446-
0.9953), (0.0.8893-0.9952), (0.615-2.29), respectively. High
compatibility between estimated and measured values supports the
potentiality of using the empirical relations and HYDRUS-2D model to
estimate the wetting pattern when designing subsurface drip irrigation

systems.
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