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Table 1 Physical and chemical properties of the

soils under different land uses
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Fig.2 Water retention curves and specific water capacity curves of the soils under different land uses
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Table 2 Pearson correlations between van Genuchten (1980)

model parameters and soil basic properties
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Table 3 Comparison of estimation accuracies of soil hydraulic

parameters by four classical pedotransfer functions and
the transfer functions developed in this study

A AHFFT  Vereecken Wésten Weynants — Schaap
GRIEELS WEEs  (1989) (1999)  (2009) (2001)
6 0.033 0.049 0.204 0.204 0.158
RMSE O 0.035 0.116 0.065 0.128 0.092
o 0.029 0.049 0.045 0.045 0.041
0.119 0.460 0.352 0.258 0.214
6 0.028 0.041 0.200 0.200 0.153
ME 05 0.029 0.114 0.061 0.124 0.088
a 0.013 0.035 0.027 0.027 0.023
n 0.082 0.450 0.338 0.247 0.121
6 0.541 0.177 / / 0.227
R O 0.629 0.831 0.807 0.802 0.756
o 0.236 0.026 0.010 0.111 0.029
n 0.330 0.034 0.043 0.001 0.039

w AT B L L NG AE R

Vereecken (1989)
A Wosten (1999)
Weynants (2009)
|+ Schaap (2001)

Vereecken (1989)
2.0 » Wosten (1999)
Weynants (2009)
1.8 |+ Schaap (2001)
[]

0.10

0.08

§0.06 . §1.6 L .
: o @
%0.04 - mldr -
12 Ok
002 | Iy
‘*.A
0.00 1'010 1I2 1I4 1I6 18 2Io
0.000.020.040.060.080.10 R
SR MBS
(c) 5 R M (d) LR RS n

B 3 TR AR RO £ K 5 44 ) AR B A ROAG A5 F AR b SRR G 3 bk

Fig.3 Comparison of estimated and measured values of model parameters of soil water retention curve by different pedo-transfer functions
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Fig.4 Comparison of estimated and measured soil water retention curve under different land uses
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Pedo-transfer Function for Estimating Hydraulic Properties of Soils in

Hilly Areas in the Upper Reach of the Yangtze River

SUN Zhixiang'?, DENG Jianbo'?, LYU Yujuan'?, CUI Junfang'? TANG Xiangyu'*"
(1. Institute of Mountain Hazards and Environment, Chinese Academy of Sciences, Chengdu 610041, China
2. University of Chinese Academy of Sciences, Beijnig 100049, China;
3. College of Water Resources and Hydropower, Sichuan Agricultural University, Ya’an 625000, China)

Abstract: [Objective] Soil water retention curve (SWRC) is an important parameter for studying subsurface
hydrological processes and solute transport in soils, but its direct measurement is labor-intensive. For large scale
applications, it is often estimated indirectly using some easy-to-measure soil properties. In this paper, we propose a
pedo-transfer function to estimate hydraulic parameters of the soils in hilly regions in the upper reach of the Yangtze
River. [Method] Soil samples were taken from three land usages in the Yanting Wan’as watershed: paddy field,
upland and forest. We measured their SWRC and other chemical and physical properties; the measured SWRC was
fitted to the van Genuchten formula, from which we derived a pedo-transfer function to estimate the van Genuchten
parameters using multiple stepwise linear regression analysis. Accuracy of the function was evaluated using the
Pearson correlation analysis. [Result] (DLand use affects the ability of the soil to hold water. The land usage that
affected water-holding capacity of the soil more was ranked in the order of paddy field > upland > forest land. In
contrast, no significance was found in soil water supply capacity between different land usages. @ The coefficient of
determination between the measured and predicted SWRC using the pedo-transfer function was greater than 0.97,
and the proposed model was most accurate for soils taken from the upland. ®The proposed pedo-transfer function
was more accurate than those proposed by Vereecken et al (1989), Wosten et al (1999), Weynants et al (2009) and
Schaap et al (2001). [Conclusion] The pedo-transfer function proposed in this paper for estimating water release
curve using easy-to-measure soil properties is accurate and efficient. It can be used to estimate hydraulic parameters
of the soils in the hilly regions in the upper reach of the Yangtze River.

Key words: soil moisture characteristic curve; van Genuchten model; pedo-transfer function; land usage
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