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Table 1 Selected physical propeties of three soils

- ] ial TREE 0, 0, B B iR

Specific surface Specific—-gravi .
Soil pe 2 pectiice s i (m*/m®) (m*/m’) Sand Silt Clay
(10" m'/kg) (Mg/m’)
B — — 0.44 0.00 — — —
BRI 58 2.64 0.54 0.12 0.677 0.113 0.210

R - 141 2.57 0.57 0.13 0.321 0.392 0.287
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Table 2 The hydraulic parameters for sandy clay loam

+ = S s d
Soil (107*m/s"%) (10'm/s) (107°m/s'"?)
1 6.34 5.26 1.96
2 6.06 4.89 1.86
3 7.02 5.74 2.17
FHE 6.47 5.30 2.00
REE 0.49 0.43 0.16

F£3 =MEIMBKNESY
Table 3 The hydraulic parameter values for three soils

+ S Ks d

Soil (107*m/s'" (10 'm/s) (10°m/s'"?)
g S 14.70 201.00 6.05
BRI 6.47 5.30 2.00

L1t ) 5.16 3.36 1.55
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Table 4 The parameter values for three soils (All the values are dimensionless except @ (m'))

T HE Calculated #l&{H Fitted

Soil a n [/ [ a n & o

iz 2.65 3.15 0.44 0.00 2.63 3.05 0.43 0.00
BHiR 1.19 1.92 0.54 0.05 0.35 1.94 0.51 0.12

b 098 2.84 0.56 0.11 1.23 1.38 0.54 0.13

B 1 B0 K 23 R AIE i LR G LSS B T 3CHR [12, 17], ph R A B R IR G 19 14K
SHFEMM R S T RBHE R LLBAE L B 1 i, HAFM LR b 8ABKKEH 1K
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Fig.1 Comparision of soil water characteristic curves obtained by the integral method (dash curve)
and by cur vefitting (solid curve) with obser ved data (filled square) for fine sandy loam
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Fig.2 Comparision of soil water characteristic curves obtained by the integral method (dash curve)
and by curvefitting (solid curve) with observed data(filled square) for sandy clay loam
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Fig.3 Comparision of soil water characteristic curves obtained by the integral method(dash curve)
and by curve-fitting(solid curve) with observed data(filled square) for clay loam

25
> 2.04
g
2 o~
T a@
Z 225
5 E8
=)
2 g
S X E ).
=
=3
g
=
T 0.51
0

0 500 1000 1500 2000 2500 3000 3500
K75 (Pa)

Pressure (Pa)

M4 BRIPHAABE - HERE ()AL (W) B AR HE
Fig.4 Comparision of unsaturated hydraulic conductivities obtained by the integral method(dash curve)
and by curve-fitting (solid curve) with observed data (filled square) for fine sandy loam
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Table 5§ Calculation time and initial water content
- g X:E MEEKE + it etz MEEKE
Soil Calculation time Initial water cotent sif Calculation time Initial water cotent
(min) (cm3 / cm’) * (min) (ch / cm’)
B 480 0.20 T 960 0.20
gt 480 0.20
—os 5.6. 7B BR T PR IR e
"5;5 ' Bt OB AEE LN RS K
gEe B, I R BB A PR 5 BT S
52x ™ < MEmaKE. MAHRNT,
gEm® Bt 6, =101360 R=0983
N A BoREE: 6,=1.03160 R=0.969
Ewm O o1 02 03 04 o5 Kt 6,=10210 R=0973
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Fig.5 Soil water content for fine sandy loam
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Fig.7 Soil water content for silty clay loam
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Fig.6 Soil water content for sandy silt loam
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A SIMPLE INFILTRATION METHOD FOR ESTIMATING SOIL
HYDRAULIC PROPERTIES OF UNSATURATED SOILS
II. EXPERIMENTAL RESULTS

Shao Ming-an
(Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources,

Yangling Shaanxi 712100)

Wang Quan—jiu
(Institute of Soil and Water Conservation, Chinese Academy of Sciences and Ministry of Water Resources,

Yangling Shaanxi 712100; Xi'an Institute of Water Resources, Xi'an 710048)

Robert Horton

(Department of Agronomy, lowa State University, Ames, lowa 50011—1010, USA)
Summary

To predict water flow, knowledge of soil hydraulic properties is required.
Horizontal infiltration of water into soil columns can be observed in order to
determine hydraulic properties. Required physical and mathematical analysis of the
observation is based on an integral solution of Richards’ equation. The parameters of
the soil water characteristic curve are estimated by the observed characteristic length
of wetted zone and sorptivity. Unsaturated hydraulic conductivity is estimated from the
parameters determined in the soil water characteristic curve and the measurement of
saturated hydraulic conductivity. Three soils ranging from sandy loam to clay loam
are included in this research. Soil water characteristic curves for the three soils
estimaed by the infiltraion method are in good agreement with measured soil water
characteristic curves. Unsaturated hydraulic conductivity, estimated by the infiltration
method for the sandy loam, also compares well with measured values. To further
check the method, water content of the three soils are calculated through the numeric
method and the integral method based on the calculated hydraulic parameters. The
calculation results indicate that the method is accurate.

Key words A simple infiltration method, Soil hydraulic properties, Horizontal

soil-column experiment



