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Fig. 1  Curves of soil infiltration rate vs. time for different Fig. 2 Curves of soil infiltration rate vs. time for different
fractal derivative order values pore size distribution index values
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Soil Infiltration Rates and Hydrology Model
Classifications Based on the Hausdorff
Fractal Derivative Richards Equation

CHEN Wen, LIANG Yingjie, YANG Xu
(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering
(Hohai University) , Nanjing 210098, P.R.China;
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( Contributed by CHEN Wen, M. AMM Editorial Board)

Abstract: The time-dependent soil infiltration rate was derived based on the Hausdorff fractal

derivative Richards equation. This model requires only 2 parameters, among which the Hausdor-

ff derivative order characterizes the underlying water transport environment property in hetero-

geneous soil, while the pore size distribution index categorizes different hydrological models.

Two applications show that a fractal order a # 1 of the Hausdorff derivative indicates the histo-

ry-dependent process. Namely, a lower « exhibits slower decay of the infiltration rate with time

evolution, reflecting stronger memory and further departure from the classical integer-order

models. It is also observed that a smaller pore size distribution index indicates slower decay of

the infiltration rate, making a fundamental index of soil infiltration.

Key words: Hausdorff fractal derivative; Richards equation; anomalous infiltration; soil infil-

tration rate; soil conservation service curve number method
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