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Analytical Solution on One Dimensional Infiltration
Problem Under Condition of Continuous
Changing Rainfall Intensity
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ABSTRACT

Variation of rainfall intensity has much influence on the water content and
infiltration rate. In this paper, two assumptions are presented, one is the linear relationship

between matric flux potential and soil water content, the other is the exponential

integral transformation, a one-dimensional Richards’s equation is solved under the
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g relationship between hydraulic conductivity and water head. By applying the Kirchoff
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condition of non-uniform distribution of rainfall intensity and uniform initial volumetric
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water content. Previous studies of analytical solutions which assumed uniform
distribution of rainfall intensity may not come close to real rainfall condition. The derived
analytical solution of this paper can predict ponding time and obtain the solution of soil
water content distribution before and after ponding. If it is stop raining suddenly, we are

also able to get analytical solution of volumetric water content distribution after stop

intensity looks like normal distribution, which makes the simulation comes close to the
real rainfall distribution. Also solutions of this study have the advantage of simple
calculation, and can be used to verify more complicated numerical models, which

consider continuous changing rainfall intensity.
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