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Abstract

In order to describe the relationship between soil particle size distribution and soil physical
properties, the parameters of soil particle size distribution, soil bulk density and soil saturated hydraulic
conductivity were measured, and the heterogeneity of soil particle size distribution was characterized by
the parameters of multifractal spectrum, and then the relationship between multifractal parameters of soil
particle size distribution and soil bulk density, soil saturated hydraulic conductivity were discussed. The
results showed that the heterogeneity of soil particle size distribution could be reflected by the multifractal
parameters of soil particle size distribution such as D /D, and A«, the multifractal parameters were
closely related with soil clay content, and when the soil heterogeneity is larger, the soil clay content is
higher, and that results in soil bulk density increasing, soil saturated hydraulic conductivity decreasing.
Therefore, the multifractal parameters of soil parameters can be used as an indicator to reflect the soil
physical properties.
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Tab.1 Properties of tested soil

AR &t/ % EREBEE AR
R : . L
B ( <2 pm) B (2 ~50 pum) WPRE (50 ~2 000 wm) /g cm /cm-d
Al4 8. 12 61.43 30. 45 1.4517 21.82
A26 7.48 51.26 41.26 1.4154 24.23
A44 10. 38 54. 06 35.56 1.5265 17.26
AS53 8.35 51.69 39.96 1.4207 23.82
A67 8.76 60. 05 31. 19 1.497 4 18. 85
A75 7.94 55.39 36. 67 1.408 3 25.30
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Tab.2 Multifractal generalized spectra

parameters of tested soil

TGS Dy D, D, /D,
Al4 0.996 8 0.8812 0.884 0
A26 0.994 0 0.843 1 0.8482
A44 0.972 6 0.8969 0.9222
AS3 0.9753 0.8735 0.8956
A67 0.996 8 0.8949 0.897 8
A75 0.969 1 0.8223 0.848 5
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Fig.3 Multifractal spectrum functions for soil particle

size distribution of tested soil
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Tab.3 Parameters of multifractal spectrum for soil particle size distribution of tested soil

ZE/E S Al4 A26 A44 A53 A67 A75
@i 0.7205 0.723 1 0.6589 0. 602 0.708 5 0.614 1
Slagm) 0.3025 0.3554 0.2736 0.2251 0.3579 0.253 4
Qo 2.0737 1.9525 2.163 4 2.005 3 2.1226 1.9345
flag.y) 0.1458 0.1672 0.2275 0.166 7 0.2255 0.0323
Aa = o, — Qi 1.3532 1.229 4 1.504 5 1.403 3 1.414 1 1.320 4
Af = flag,) = fla,,) 0.1567 0.1882 0.046 1 0.058 4 0.1324 0.2211
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Fig.4 Relationships between multifractal parameters and soil clay and sandy content
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