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Abstract

Spatial variability of van Genuchten model parameters and its affecting factors in 0 ~20 ¢m and 20 ~
40 cm soil layers were studied with multifractal and joint multifractal methods. The results showed that in
0 ~20 ¢cm and 20 ~40 cm soil layers parameter had obvious multifractal characteristics, and its spatial
variability was strong caused by the distribution of lower and higher values respectively. The multifractal
characteristics of parameter n and §, were not obvious, and the spatial variability was weak. Correlation
characteristics between van Genuchten model parameters a and soil physical properties in 0 ~20 c¢m and
20 ~40 cm soil layers were analyzed. At the observation scale, the correlations between parameter n and
sand and silt content were significant, the parameter n and sand and organic matter content had
remarkable relationship, and 0, was significantly related to sand content in 0 ~20 cm soil layer. The
relationship between parameters a and organic matter content was remarkable, and the parameter n and 6,
were significantly related to sand, silt and organic matter content in 20 ~40 cm soil layer. At the multiple
scales, correlations between parameters a and sand and silt content were most obvious in 0 ~20 c¢m soil
layer, and parameters o were remarkably related to bulk density and organic matter content in 20 ~40 cm
soil layer.
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Tab.1 Statistics characteristic of van Genuchten model parameters in 0 ~20 cm and 20 ~ 40 cm soil layers
0~20cm + )2 20 ~40 cm + 2
2
o n a n 0,

BD -0.120 -0.304 -0.308 -0.342 -0.274 -0.231
Clay -0.180 -0.207 0. 085 0. 150 -0.024 -0.112
Silt -0.696" " -0.112 0.297 -0.236 -0.571"~ 0.716 " *
Sand 0.741" " 0.579 "~ -0.566" " 0. 104 0.737" " -0.698 " "
SOM -0.332 -0.661"" 0.279 -0.475"" -0.603" " 0.433"
(0% 0. 896 0.071 0.070 1.585 0.099 0.108

V.o fll % % FR7E P<0.05 fl P<0.01 KEF R,

2.2 EFEEHFA van Genuchten 1= E S )
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JZ van Genuchten 2RI ZH 1K) D (q) 1 2 & 53 T8 i
(¢q=-2.0,-1.5,-1.0,-0.5.0,0.5.1.0.1.5 F1
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£2 0~20cm 120 ~40 cm 1= van Genuchten HE S P B EHHILZEM D(q)

Tab.2 Ranges of multifractal spectra and D(q) of van Genuchten model parameters in 0 ~20 cm and 20 ~ 40 cm soil layers

0~20cm + )2 20 ~40 cm + 2

! a n a n 0,
-2.0 1.3132 1.001 6 1.0017 1.2543 1.002 8 1.004 4
-1.5 1.2394 1.0012 1.001 2 1.2239 1.002 1 1.003 2
-1.0 1.1570 1.000 8 1.0009 1.179 8 1.001 4 1.002 2
-0.5 1.0733 1. 000 4 1. 000 4 1.109 0 1.000 7 1.0011
0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0
0.5 0.943 6 0.999 6 0.999 6 0. 865 6 0.999 2 0.999 0
1.0 0.900 7 0.999 1 0.999 1 0.7455 0.9985 0.998 0
1.5 0.8652 0.998 6 0.998 8 0. 664 0 0.997 8 0.9970
2.0 0.8332 0.998 2 0.998 3 0.6149 0.997 0 0.996 0
AB 0.9519 0. 006 6 0.006 8 0.8707 0.0113 0.017 1

HEABRARLZEHDILE L.
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Fig. 1  Multifractal spectrums of parameter a.n and

#, in 0 ~20 ¢cm and 20 ~40 cm soil layers
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Fig.2  Joint multifractal spectra between parameter a and soil physical properties in 0 ~20 c¢m soil layer
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Fig.3  Joint multifractal spectra between parameter a and soil physical properties in 20 ~40 cm soil layer
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Fig.4 Grayscale image of joint multifractal spectra between parameter a and soil physical properties in 0 ~20 cm soil layer
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Tab.3 Correlation between singularity indices of
parameter B, and soil physical properties in 0 ~20 cm

and 20 ~ 40 cm soil layers

+JZ/cm ﬁsmd Bsm BCluy 'Buu 'Bsom
0~20 0. 765 -0.754 -0.518 0. 660 -0.001
20 ~40 0.289 -0.505 0.130 -0.953 -0.842
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