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Development of Infiltration Model Considering Temporal Variation

of Soil Physical Properties Under Rainfalls

&5 =) O 109 >
Chung, Ha Woo :Kim, Seong Joon

Summary

The purposes of this study are to develop three-layered Green-Ampt infiltration model
considering temporal variation of physical properties of soil and to evaluate the model with
field experiment on bare-tilled and soybean-growing soil plots under natural rainfalls. Infiltra-
tion tests were conducted on a sandy loam soil

The model has three-layered soil profile inclﬁding a surface crust, a tilled layer, a subsoil

and considers temporal variation of porosity, hydraulic conductivity, capillary pressure head
on a tilled layer by natural rainfalls and canopy density variation of crop.
Field measurement of porosity, average hydraulic conductivity and average capillary presure
head on a tilled layer were conducted by soil sampler and air-entry permeameter at regular
intervals-after tillage. It was found that temporal variation of porosity and average hydraulic
conductivity might be expressed as a function of cumulative rainfall energy and average
capillary pressure head might be expressed as a function of porosity of a tilled soil.

The model was calibrated by an optimization technique, Hooke and Jeeves method using

hourly surface runoff data. With the calibrated parameters, the model was verified satisfacto-

rily.
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Table-1. Field management of bare soil and
soybean during experimental period

(’89~"90)
Seedi Planti
Days of ceding o %ng Growing
Year . day of | density .
tillage ) period
soybean | (cm?)
1989 | 4/25 5 6 | 40X50 |5/ 6~8/31
1990 | 5/ 6 5/12 | 40X50 | 5/12~8/23
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Table-2. Physiochemical properties of tilled layer and subsoil

Specific O.M. Mechanical analysis Textural triangular
Layer . PH - e

gravity (%) Sand Silt Clay classification
Tilled 2.56 6.4 1.21 70 23 7 Sandy Loam
Subsoil 2.59 6.7 111 70 22 8 Sandy Loam
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Fig. 2. Measured and simulated cumulative
surface runoff(6/24/90, Bare-tilled
soil)
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Fig. 3. Measured and simulated cumulative
surface runoff(6/24/90, Soybean-gro-
wing soil)
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Fig. 4. Measured and simulated cumulative
infiltration(6/24/90, Bare-tilled soil)
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Table-3. Relative error and RMS error of model verification

Date Runoff on bare soil Runoff on soybean growing soil
measured simulated | relative RMS measured simulated | relative RMS
(mm (mm) |error(%) | (mm/hr) (mm (mm) |error(%) | (mm/hr)
90/6/19 49.6 45.3 8.7 10.70 49.6 55.0 10.9 11.01
90/6/20 14.6 12.0 17.8 24.24 135 14.0 3.7 2.99
90/6/21 29.1 184 36.8 3.04 28.6 293 24 3.28
90/6/24 244 25.7 5.3 8.37 9.3 24.1 159.1 9.07
90/7/11 15.6 20.5 314 547 8.8 125 42.0 2.08
90/7/17 278 25.0 10.1 24.23 6.7 7.0 4.5 11.31
Sum 161.1 146.9 116.5 1419
(Aver.) 8.8 12.68 21.8 6.62
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