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A Study on Development of Computer model for
Evaluating the Effective Rainfall on Upland Soil
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Summary

To maintain an optimum condition for the plant growth on upland soil, the irrigation
planning after the natural rainfall should be given enormous considerations on the rainfall
effectiveness.

This study has been intended to develop the computer model for estimating the effec-
tiveness of the rainfall. The computer model should also estimated the infiltration due to-
the rainfall and the soil moisture deficiency at the root zone of the plant.

For this purpose, the experiments of infiltration using rainfall simulator and the
observations of the change of soil moisture content before and after rainfall were carried
out.

Needed input data for the developed model include final infiltration capacity and field
capacity of the soil, porosity of the top soil, root depth of the plant, rainfall intensity
and duration, and the Horton's decay coefficient.

Among the needed input data for the developed model, final infiltration capacity and
Horton’s decay coefficient were determined by the experiments of infiltration. And from
the result of the experiments, it is found that there is a great correlation between initial
infiltration capacity and initial moisture content. And it is also found that the infiltration.
due to rainfall can be estimated with the Horton’s equation.

The developed model was tested by the experimental data with two rainfall intensities..
Tests were conducted on the different root depths at each rainfall.

Observed and estimated effective rainfalls were found to have great correlation. The
result of the experiments showed that the effectiveness of the rainfall were 100%, so the
comparisons were conducted by the comsumption rates of infiltration at each depth.

The developed model can be also used for estimating the deficiency of rainfall, if the
rainfall is not sufficient to the needed soil moisture. But, test was not carried out.
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*xxA ; Neutron Probe Access Tube
*xB ; runoff integrating device
*%C ; runoff measuring device
*xD ; drainage hole
*xE ; Soil
Fig. 4 Cross section of the Lysimeter

Table-1. Physical characteristics at each soil
depth

Plot Depth Bulk Porosity Moisture
(cm) density (%) content at pF

2.54 (%)
0—15 1.43 48.1 25.0
15—-30 1.45 46,5 25.1
A 30—50 1.50 44,4 24,3
50—90 1.40 48.7 23.6
Average 1,45 47.0 24.5
0—15 1.44 46,9 24.9
15—30 1.44 46,7 25.0
B 30—50 1.42 44,3 24,3
50—90 1.46 46.2 26.0
Average 1.44 46.0 25,1
Total Average 1.45 46,5 24,8
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Table-2. Evaluated parameters of Horton’s

ole] HE WEEBKS R Table3| At g
.
FRFES ([-4)Re)Ash o] P-R-DPE. 552
Ao 2=z KRS BAA WED EEEE A
HEE HHES Table3s] REBHKE 4 Eo
= 1B oldl BT HHTES Hisd] Table-
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Table-4. Observed effective rainfall and con-
sumption rate of infiltration for test

equation experiment No.1

Expt’l No. fi k 7 Depth(cm) EFR(mm) RR(%)
1 61.6 0. 0611 0. 851 0—15 8,895 11.03
2 95.8 0.0445 0.924 0—25 9,065 11.23
3 113.3 0.1192 0.977 0—35 10,255 12.71
4 138,7  0.0496  0.928 0—45 11,065 13,71
5 123.3 0.1055 0.934 0—-55 12,295 15.24

65 .
Average 0.0760. 0.923 0 13,145 16.29
0—75 14,375 17.82
{r; correlation coefficient between In(f-f,) and t) 0—85 17,195 21,31

LIS MREARE KEEANAY A7KE W
%% ke, e (V-DNe B, 2 Rez
2 RE & J=F Fyh

fi:8- 80g°-17"IMDT (V . 1)
o] 7] of A
fi; 23S 1 BB (mm/hr)

IMDT ; ®+/89 BHREHE (%)

2. BY WME2 BE
E Y BEERS @I WEd 2B 2

‘Table-3. Deep percolation for 48 hours after
rainfall at each depth

Expt'l No. I I
Depth Deep percolation  Deep percolation
0—15 71.83mm 49, 14mm
0—25 71.66 46.73
0—35 70,47 44, 04
0—45 69. 66 40,72
0—355 68.43 38.63
0—65 47.58 35.73
0—75 66. 35 32.28
0—85

63.53 28,11

Table-5. Observed effective rainfall and con-
sumption rate of infiltration for test
experiment No.II

Depth(cm) EFR(mm) RR(%)
0—15. 0.45 0.91
0-—25 2.86 5,77
0—35 5.55 11.20
0—45 8.87 17.89
0-—-55 10. 96 22.11
0—65 13.86 27.96
075 17.31 34.92
0—85 20. 89 42.14

3. model?] #®E

BiZss By program EFRAINo] Mgz hiel 4
B BEWEES REER, aFksRs} ALY
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Table-67} Table-7¢] vbebu] e},

B wEEo] A ®= test experiment No. 13}
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Table-6. Comparison of observed and estimated
rainfall effectiveness for test experi-
ment No.l

Effective rainfall Consumption rate
(mm) (%)
Depth Observed Estimated Observed Estimated

0—15 8,895 5.16 11.03 5.82
0—25 9,065 4.93 11.23 5.56
0—235 10,255 5.52 12.71 6.22
0—45 11,065 5.84 13.71 6. 58
0—55 12.295 6. 49 15.24 7.31
0-—65 13,145 7.08 16.29 7.98
0—75 14,375 7.87 17.82 8. 87
0—85 17,195 10.57 21,31 11.91
r® 0.9796 0.9796
Fb 142, 57%* 142, 57%

a) correlation coefficient
b) F-value
** gignificant at 1% level

tesst experiment No, [o] Al =5 BFHo] i
Pest BREAKSES BAFAYT. F BN AYE
€ 10023, 2822 APENRY BES BEK
o FiF ket BITHEF St

Table-7. Comparison of observed and estimated

rainfall effectiveness for test experi-
ment No. II

Effective rainfall Consumption rate

(mm) (%)
Depth Observed Estimated Observed Estimated

0—15 0.45 —1,905 0.91 —

0—25 2.86 0.255 3.77 0. 42
0—35 5.55 2,465 11.20 4.37
0—45 8.87 5,815 17.89 9.53
0—55 10.96 7,685 22.11 12. 60
0—65 13.87 10,325 27.96 16.93

0—75 17.31
0--85 20. 89

13,215 3492 21.66
16,425 42,14 26.93

7% 0. 9999
F» 29995%%*

0. 9999
24996**

a) correlation coefficient
b) F-value
**significant at 1% level
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