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Fig. 2 Curve of infiltration-waterlogging time vs soil bulk density
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Fig. 4 Curve of infiltration-waterlogging time vs soil clay content
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Table 1 Forms of variable combination

Ak 21 A G S TIETAE - 870t 7 K U ATR Y W RL S FhkL & PR 5
Serial No. of variable Soil bulk Initial soil Content of Content of Content of Water supply

combination density moisture sand silt clay intensity

i v v v v

2 v v v v

3 v v v v

4 v v v v v

5 v v v v v

6 v v % % v

x2 AEAZEHATHNERABERNEREASHEHITRETRE

Table 2 Estimation and validation of regression parameters of infiltration waterlogging time prediction model using combinations of different variables

LA

Variable R F o Foys T T, T, T, T, T, Ty o5 1B RARE HARE
it Model Sample length  Relation error (% )
I 12.56  2.37 -14.73 -3.72 18.89  — —  -19.29  1.96 305 30.0
! Il 12.50 2.37 -13.99 -3.43 18.90 — —  -18.75  1.96 305 30.2
) I 11.48 2.37 -12.03 -3.28 — -1493 — -17.89 1.96 305 32.6
If 10.32  2.37 -11.6 -2.56 — -12.89 — -16.33 1.96 305 33.8
; I 13.28 2.37 -14.63 -5.92 — —  -20.37 -20.61 1.96 305 29.7
I 11.00  2.37 -12.48 -4.25 — —  -16.05 -17.78 1.97 305 32.8
. I 11.47 2,21 -13.76 -2.88 14.71 10.88 — -22.01 1.96 305 29.0
Il 9.28 2.21 -8.63 -2.67 10.39  4.87 — -18.22 1.96 305 32.2
I 13.01  2.21 -17.01 -4.15 — 7.87 -16.81 -23.18 1.96 305 28.3
’ | 10.10  2.21 =-13.39 -3.23 — 2,35 -11.52 -18.2  1.96 305 32.6
. I 13.49 2,21 -17.01 -3.48 11.33 — —13.09 -24.49 1.96 305 27.3
I 11.85 2.21 -15.06 -2.70 9.15 — —11.01 -11.85 1.96 305 28.5
MER2 A LIAEH: A8 BEK B (] T30 1 &5 S AH ], B2 0 0 A5 78 2 4
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Table 3 Parameters of the infiltration waterlogging time prediction model

T 75 Forecast variable 5% Model a, a; «, a; a, as

I 318.7 -154.7 -52.7 51.9 -226.6 -687.4
I 64. 48 -203.4 -2.441 23.59 -27.68 -48.22

Xy, Xy, X3, Xy, Xs

Heo, BAREETEE, o, BRARWIREKE, o FRDR &, o, RRFR & &, v RRMKRE Note: x, for soil bulk density, x, for initial

soil moisture, x; for content of sand, x, for content of clay and x5 for water supply intensity
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Table 4 Predicted and measured infiltration waterlogging times in soils different in condition
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g . . . X T S AE 1R 22
E=35i¥:) Soil bulk Initial soil Content of Content Water supply
. . . Predicted Measured Error
Soil texture density moisture sand of clay intensity
(min) ('min) (% )
(gem™) (%) (%) (%) (em min~")
WAt
1. 306 8.0 33 25 0. 087 20. 4 16. 83 21.2
Loamy clay
b 5 Al 4 1
1.350 8.5 56 20 0.051 54.1 57.57 6.02
Sandy clay loam
b 1
1. 400 8.3 66 8 0. 095 48.6 50.7 4.14
Sandy loam
W+
1. 550 5.2 91 4 0.097 47.7 51.0 6.47
Loamy sand
S % X

3 4
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MODELS FOR FORECASTING INFILTRATION-WATERLOGGING TIME IN SOIL

Li Xuezhuan'® Fan Guisheng'

(1 College of Water Conservancy Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

(2 Hydraulic Engineering Department, Shanxi Water Conservancy Technical College, Yuncheng, Shanxi 044004, China)

Abstract An indoor test was carried out to measure time it takes for water to go from infiltration to waterlogging in 8

types of soils homogenous in texture. To predict the time, different forms of variable combination were adopted and princi-
ples of mathematical statistics used. Results show that it is feasible to forecast the time using five conventional soil physi-

cal parameters, i.e. soil bulk density, initial moisture, sand content, clay content and water supply intensity ; forecasting

using the multivariable linear prediction model is more or less the same in accuracy as that using the multivariable unlinear

prediction model, except that they yield different parameters, and that the former is more simple; and when using any one

of the two, relatively speaking the more factors are taken into account, the more precise the prediction would be.

Key words Infiltration-waterlogging time ; Forecast model; Soil water infiltration



