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Green and Ampt Parameter Estimation Considering Temporal

Variation of Physical Properties on Tilled Soil
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Chung, Ha Woo -Kim, Seong Joon

Summary

This study refers to temporal variation of physical properties of tilled soil under natural
rainfalls. Field measurements of porosity, average hydraulic conductivity and average capillary
pressure head on a tilled soil were conducted by soil sampler and air-entry permeameter
respectively at regular intervals after tillage. Temporal variation of these physical properties
were analysed by cumulative rainfall energy since tillage. Field experiment was conducted
on a sandy loam soil at Suwon durging April~July in 1989.

The followings are a summary of this study results ;

1. Average porosity just after tillage was 0.548cm’/cm®. As cumulative rainfall energy were
increased in 0.1070, 0.1755, 0.3849 J/cm?, average porosity were decreased in 0.506, 0.495, 0.468cm’
/em® respectively.

2. Average hydraulic conductivity just after tillage was 45.42cm/hr. As cumulative rainfall energy
were increased in 0.1755, 0.2466, 0.2978, 0.3849]/cm’ average hydraulic conductivity were decreased
in 15.34, 1347, 9.58, 8.65cm/hr respectively.

3. As average porosity were decreased in 0.548, 0.506, 0.495, 0.468cm°/cm® average capillary pres-
sure head were increased in 6.1, 6.7, 6.9, 7.4cm respectively.

4. It was found that temporal variation of porosity, average hydraulic conductivity on a tilled
soil might be expressed as a function of cumulative rainfall energy and average capillary pressure
head might be expressed as a function of porosity.

5. The results of this study may be helpful to predict infiltration into a tilled soil more accurately

by considering temporal variation of physical properties of soil.
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Table-1. Physiochemical properties of tilled
layer.

Specific |PH | O.M. | Mechanical analysis |Textural triangular
gravity (%) | Sand | Silt | Clay

classification

25 641121 70 | 23 7

Sandy Loam
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Table-2. Cumulative rainfall energy(CRE) af-

ter tillage during experimental pe-
riod (4/26/89~7/31/89)

Date |Days after| Rainfall | CR E CRE
(mon/day) | tillage | (mm)* [(/cm?/day)| (J/cm?)
511 15 14.5 0.0197 0.0197
6/05 40 4.5 0.0873 0.1070
6/08 43 419 0.0685 0.1755
6/14 49 373 0.0689 0.2443
6/29 64 215 0.0534 0.2978
7/08 73 264 0.0457 0.3434
711 76 23.3 0.0415 0.3849
7/16 81 11.0 0.0268 04118
7/21 86 17.2 0.0403 0.4520
7/25 90 60.4 0.1460 0.5981

*Rainfall greater than 10mm/day
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544
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50
487
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40 1y e ———————
51 5/11 5/21°6/1 6/11 6/21 7/1 7/11 7/21 7/31
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Fig. 2. Porosity change of tilled layer after
tillage by natural rainfalls(4/26/89~7/

31/89)

Rainfall{mm)

Porosity (100cm?3/cm?)
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Table-3. Average capillary pressure(S.) on
tilled layer

Porosity Bubbling Capillary
(cm*/em®) pressure (cm) | pressure(cm)
0.548 94 6.1
0.506 10.3 6.7
0.495 10.6 6.9
0.468 113 74
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a) Porosity : 0.548cm?®/cm®
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Fig. 4. Capillary pressure head as a function of saturation

b) Porosity : 0.506cm?/cm?
d) Porosity : 0.468cm>/cm?
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Table-4. Temporal variation of average hyd-
raulic conductivity (K,) and porosity
on tilled layer with respect to cumu-
lative rainfall energy (CRE) (4/26/
89~7/31/89).

K. Porosity CRE

Perod 1 /be) [(cm¥em®) | Qrem?)

4/26~6/04 4542 0.548 0.0197

6/05~6/07 - 0.506 0.1070
6/08~6/13 15.34 0.495 0.1755
6/14~6/28 1347 - 0.2443
6/29~7/07 9.58 - 0.2978
7/12~ 8.65 0.468 0.3850
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Fig. 6. Relationship between porosity on til-
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Fig. 7. Relationship between average hyd-
raulic conductivity (Ka) on tilled la-

yer and cumulative rainfall energy
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