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CONFINED INFILTRATION WITH CONSTANT
INTENSITY OF RAINFALL

By Yasuo ISHIHARA and Eiichi SHIMOJIMA

Synopsis
The water falling as rain on the land penetrates downwards displacing the air in the soil.
Usually at the beginning of rainfall all of water infiltrate into the soil, but thereafter, if the rainfall
intensity is larger beyond some critical value, the ponding occurs on the land and only some fraction
of rain water becomes to infiltrate.
In order to clarify such an infiltration phenomenon, the experiments with constant intensity of
rainfall at the surface have carried out by the use of sand column in the cylinder with bottom plate.
Comparing the results of experiments with the ones which are obtained from the flow equations
derived combining generalized Darcy’s laws, mass conservation laws, for immiscible two fluids, and
equation of state for gas, the followings are disclosed.

1) There is possibility of occurrence of the ponding only when the rainfall intensity is larger than
the maximum value &, of k=K-Ko/(K+Ka).

2) In the region of <k, with lapse of time the wetting front becomes to move downwards at the
constant velocity with the unchangeable shape and the pore-air pressure becomes to change at
constant rate of increase.

3) In the region of 4>k,

(a) when the moisture content at the surface reaches nearly 90% of saturation, the pore-air
pressure increases abruptly.
(b) when the ponding occurs, the moisture content at the sand surface reaches nearly the

state of saturation.
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Fig. 1. Distribution of particle size.
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