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ABSTRACT

It is complicated to predict water infiltration into subsoil because boundary and

initial conditions of soil are not often constant. Also, soil hydraulic properties change with |
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time and space. In unsaturated soil, hydraulic conductivity, K, changes much with
volumetric water content which changes little while soil is nearly saturated. As wetting
front passes , under teeny depth change, hydraulic conductivity will change greatly and
near the wetting front exists an enormous head gradient which can not be accurately
approximated numerically and causes the mass-balance problem. In development of
numerical solutions , there are many methods, such as arithmetic mean, geometric
mean, harmonic mean or other complex formula, proposed to approximate hydraulic
conductivity, but most of them can not the resolve the problem of mass-conservation. The
study adopt matric flux potential concept to construct the unsaturated flow equation. A
finite difference computer program is developed which has the upper boundary condition
expressed by rainfall intensity changing with time, the lower boundary condition
expressed by groundwater table, and the antecedent condition expressed by distribution of
volumetric water content. The model can be used to estimate ponding time, Tp, soil
volumetric water content profile, infiltration curve and mass balance curve. The simulated
result under various condition shows that mass balance is 99~105% and the mass-balance
problem caused by the enormous head gradient near wetting front is improved. The depth
of groundwater table and soil antecedent profile of volumetric water content will
influence on ponding time. The ponding time of deep groundwater table is longer than
that of shallow one. The initial volumetric water content profile at steady state has the

subsurface soil reach to saturated condition first.

Keywords: Unsaturated soil, Soil moisture, Infiltration, Numerical modelling.
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