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ABSTRACT

Traditionally, solutions of infiltration curve have, numerical solution, experienced
formula and analytical solution. Numerical solution and experienced formula may not
be so correct because of mass balance and neglect the antecedent condition. Previous
analytical solutions have neglected the difference of initial condition during overland
flow happened and before. In this paper, we will solve one dimensional and two
dimensional problems of unsaturated soil with groundwater level and assumption of
constant diffusivity. Considering the differences of initial condition the Richards
equation is adopted as governing equation to get the analytical solution of ponding time,
infiltration curve and water content profile. The trend of results in both one dimensional
and two dimensional problem are similar. For the same soil, ponding time is
proportional to diffusivity, distance of ground water level and initial water content.
Ponding time is inverse proportional to rainfall intensitity. The time needed to get the
whole aquifer saturated have similar order for same soil and initial water content with
different rainfall intensitity. For different soil, take sand and silty loam as examples, it
takes longer time for silty loam to have the infiltration rate close to zero. The result of

two dimensional problem can be applied to predict the ponding time and water content

profile before ponding when foundation of a building is digging.
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