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It is possible to understand rainfall infiltration characteristics by identification of wetting front in the soil. The
wetting front by rainfall infiltration has close relationships among soil density, grain size distribution, and perme-
ability coefficient in the soil. The infiltration velocity is a similar concept of permeability coefficient in the soil. In
this study, infiltration velocity of rainfall was calculated by a field monitoring of volumetric water contents at the
depths of 50 cm and 80 cm below the surface in the gneiss weathered soil. The calculated field infiltration velocity
was compared with a permeability coefficient by a laboratory soil test using undisturbed soil samples in the study
area. The permeability coefficient of the soil sample is 3.15 x 107> cm/sec, while the field infiltration velocity is
1.87 x 1073 cm/sec. It is interpreted that the lower infiltration velocity is induced by complicate condition of poro-
sity and grain size distribution of soil in the field. The rainfall intensity which influences on the volumetric water
content and infiltration velocity is more than 20 mm/day resulting in expansion of wetting front in the soil.
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Fig. 1. Installation positions of field measurement sensors in the study area.
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Table 1. Physical property of the weathered soil in the
study area.

Weathered gneiss soil

Specific gravity, Gs 2.69
Water content, w (%) 13.02
Void ratio, e 1.05
Porosity, n (%) 51.2
Coefficient of permeability, k 315 % 107
(cm/sec)
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Fig. 2. Grain size distribution curve of the weathered soil
in the study area.
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Fig. 3. Comparison of daily precipitation data measured
by Inje AWS and the field rain gauge from January to
August 2008.
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(a) Precipitation data measured by the automatic
weather station (AWS) at Inje area.

Fig. 4. Daily and accumulated precipitations in the study area.
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Fig. 5. Comparison of accumulated precipitation considered
with the seasonal effects.
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Fig. 6. Cross section of installation depths of soil moisture
sensors in the study area (unit: cm).
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Fig. 8. Variations of volumetric water contents at the depth of 50 cm below the surface induced by field precipitation.
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Fig. 10. Relationship between volumetric water contents and continuous rainfall at the depth of 50 cm below the surface.
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Table 2. Antecedent precipitation condition based on the
variation of volumetric water contents.

Date Time Precipitation (mm)
2008/05/18 11:00-19:01 29
2008/05/28 04:00-10:01 232
2008/06/18 03:00-18:01 29
2008/06/29 00:00-09:01 19.2
2008/07/20 20:00-06:01 19.2
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Fig. 13. Comparison of changes of wetting front considered with infiltration time and infiltration velocity due to each

antecedent precipitation.
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