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Analysis of Unsaturated Flow Considering Hysteresis in Porous
Media under Antecedent Rainfall
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Abstract

Through the numerical analysis of the capillary pressure-based Richards equation with and wi-
thout the effect of the capillary hysteresis under the boundary condition having an antecedent
rainfall, the moving tendency of the wetting front, the redistribution of the moisture content, infiltra-
tion rate, cumulative infiltration etc. were computed. The effect of the capillary hysteresis cannot
be neglected in analyzing an unsaturated flow, and the more accurate results may be obtained
by the consideration of the hysteresis effect. If the effect of the hysteresis cannot be considered,
the analysis by the use of the main wetting curve may give more reliable result than that of
the main drying curve.
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Table 1. Hydraulic Properties of Sand

MDC* MwC*
0, 9. K, (cm/s)
a n a
0.04278 6.26690 0.05961 4.76249 0.27 0.09 0.0169
*: Main Drying Curve (MDC) & Main Wetting Curve (MWC).
Parameter a & n were estimated by using SAS (Statistical Analysis System) Package.
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Fig. 1. Rainfall Condition
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Fig. 2. Comparison of Moisture Content Profiles
affected by Antecedent Rainfall with and
without Hysteresis
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Table 2. Cumulative Infiltrations

t==300 sec t=700 sec t= 1000 sec
Case? ) . .
F(cm) rate? F(cm) rate F(cm) rate
MWC 3.8738 100% 3.8738 100% 7.3443 97%
MDC 4,2959 111% 4.2959 111% 8.0959 107%
Hysteresis 387388 | - 3.8738 - 7.56333

1): MWC, MDC & Hysteresis: the results of the numerical analysis considering Main Drying, Main Wetting

Curve & Hysteresis Loop, respectively
Cumulative Infiltration

2): rate(%)=

~1142—
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