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Abstract

In this study, soil surveys and water retention measurements were conducted on a wide range
of soil textures sampled from thirty one locations in the central hinterland of Horgin sandy land.
Because the measured water retention curves belong to intermediate scanning curves between
the main desorption and sorption processes, some precautions on measurement and application of
the water retention curves were suggested.

All soils in survey sites were classified into nine soil types. The average water retention curve
of each soil type could be sufficiently approximated by using van Genuchten formula (vG-I).
Their saturated and residual volumetric water contents (0, 6,) increased with clay contents of
soil groups. It was confirmed that the shape of their water retention curves are reflected
precisely by the parameters € and v that describe the degree of the first and second inflection
curvatures of vG-], respectively.

Pedotransfer functions in the survey area were estimated using the water retention curves for
the nine soil types by the function parameter regression method. The parameters of the fitted
water retention curves using vG-1 and vG-II (assumed m=1 in vG-I)were known to have quite
good regression relations with the indexes of soil physical and chemical properties. Particularly,
the accuracy of estimation was found to increase when the regression formulas of e and v were
substituted for m and n in vG-1. Therefore, PTF is an efficient method for estimating the water
retention curves for different sites in the survey area.

Key words : Water retention curve, Horgin sandy land, Parameter regression method, Pedo-

transfer function, Physical and chemical properties of soil
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Fig.1 Location of experimental sites.
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Fig. 2 Layout for the field measurement of
water retention curve.
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Fig. 6 Average water retention curves for nine representative

soil types and their regression curves.
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Table 1 Regression parameters of the water retention curves for different soil types
- Bk R 5 —
N B A v A mmenn

0/; % cm

1 35.62 3.52  1.0346 2.3169 0.02201 9.66E-04  0.99986
2 38.47 5.52  2.0808 1.3746 0.00916 1.87E-05  1.00000
o — LERb A 37.46 6.47  2.2335 1.4024 0.00913 8.54E-05  0.99999
W e — 4 39.64 7.52  2.9681 1.2930 0.00514 1.39E-06  1.00000
vG-1 o— .4 41.06  10.44  3.0500 1.9689 0.00523 9.53E-04  0.99986
YU NE o — A 42.42  11.23  0.9178 2.3738 0.01019 4.53E-05  0.99999
FitE e — 4 52.17 20.14  0.4691 2.3437 0.01852 4.2TE-04  0.99992
VoV NER e — 24 54.65 19.66  0.2743 2.5044 0.02760 7.02E-04  0.99983
Vv Rt 56.95  32.43  0.1712 3.9124 0.04382 7.18E-04  0.99985
HitHEHo— .4 52.17  22.29  1.4831 1.4247 0.00941 11.0 1.42E-08  1.00000
%g VOV NEREt o -4 54.65  25.16  2.4213  1.1055 0.00567 12.5  5.36E-08  1.00000
VoL b ER 56.95  34.73  1.2082 1.0891 0.01843 14.0  3.27E-07  1.00000
w1 35.62 3.49 2.3397 0.02247 9.71E-04  0.99987
2 38.47 4.17 1.5498 0.01751 6.74E-04  0.99989
o — LBt 37.46 5.24 1.6045 0.01838 9.65E-04  0.99985
WeEo — 4 39.64 5.28 1.4806 0.01355 7.80E-04  0.99985
gﬁi;?) o— L4 41.06 8.79 2.3122  0.01017 3.11E-03  0.99951
YU NEa— A 42.42  11.42 2.3268 0.00971 5.55E-05  0.99999
HitEo— 4 52.17  22.53 1.9201 0.01176 1.25E-03  0.99983
vV NERi e -4 54.65  25.24 1.74.4 0.01272 2.91E-03  0.99957
VoV NERE 56.95  36.08 1.8921 0.01770 9.43E-03  0.99868
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Table 2 Average values of physical and chemical properties for different soil types

s THFOEE e, AERMSHRC ZRER 0 B m. YV me KL m
g/cm % g/cm % % %
i1 2.665 1.15 1.7157 89.3 7.6 3.1
b 2 2.655 2.28 1.6278 88.8 6.6 4.6
o — AEb 2.654 0.30 1.6595 80.1 8.5 11.4
WHE e — 4 2.660 1.19 1.6019 75.2 13.5 11.4
o— &4 2.642 2.35 1.5566 39.3 48.3 12.4
D AN = S=ECN 2.628 3.85 1.5075 19.4 69.1 11.5
HitEo — 4 2.630 4.96 1.2570 23.5 46.3 30.2
UL NERE o — A 2.610 4.76 1.1800 6.52 59.3 34.2
vV NER 2.616 7.35 1.1250 1.32 49.7 49.0
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£-3 PTF &4 % van Genuchten € F VD /X5 % — ¥ — D FH & 17z [Blfa k5

Table 3 Regression results for estimating the parameters of the van Genuchten model as the PTF

e INT A — 12 é*ﬁg@
0 86.78—30.070,+6.085 <10 *m.+0.1486C 0.99935
0, —48.58—3.059d,"*+27.190,+0.7209m.+5.667C"* 0.99918
6.331+7.561X10 %d, '—18.57d,"*+7.592Ino,+0.120m,—9.69604
Ina +0.3952m,+0.1277C 0.99958
vG-1 Inn —3.883—2.808X10 %d, '—7.066d,"*—2.747Ing,+3.733X 10 *m,~+6.08904 0.98310
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m#1
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