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DERIVATION OF EQUATIONS OF SPATIALLY-AVERAGED INFILTRATION
AND THEIR AGGREGATION CRITERIA BY USING PHILIP’S EQUATIONS
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An effect of the stochastic nature of soil properties related to the water movement on the infiltration
was examined and evaluated by using Philip’s equations. The aggregation criteria are derived from them
for four parameters, hydraulic conductivity, bubbling pressure, saturated water content, and a parameter
for soil water retention curve and are expressed with the tolerance error and their moments. The criteria
for the cumulative infiltration are more strict than for the infiltration rate if both tolerance errors are the
same, and it is enough to check the former only. Comparing the criteria with measured variations of soil
parameters, the authros have found that the parameter averaging method is good for bubbling pressure
and saturated water content, the second order moment method good for the retention parameter, and the
infinite order moment method good hydraulic conductivity.
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