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Relationship Between Soil Particle Multifractals and Water Holding Capacity Under Different

Erosion Degrees in Feldspathic Sandstone Region

YANG Zhenqi', QIN Fucang®*, LI Long?, GUO Jianying ', WANG Yan *

(1 Institute of Water Resources for Pastoral Area of the Ministry of Water Resources of China, Hohhot 0100208, China; 2 College
of Desert Science and Engineering, Inner Mongolia Agricultural University, Hohhot 010018, China)

Abstract: In this study, the surface soils (0-20 cm) with different erosion degrees were selected in Baojiagou watershed of
Feldspathic sandstone region through canonical correlation and multifractality, and then the relationship between soil PSD and
soil WHC was studied. The results showed that: 1) Soil particle size was distributed in range of 2.13-2 390 pum, sands dominated
soil particle composition, while silts and clays were little. Soil sands increased gradually with erosion intensified. 2) The general
dimension spectrum D(gq) showed Z-shape decreasing function, and Dy>D,>D,, which indicated a high degree of homogeneity,
therefore multifractality could be used to describe the characteristics of PSD. 3) Soil porosity ranged from 33.07% to 46.20%.
Soil porosity and WHC decreased gradually with erosion intensified. In conclusion, soil particle multi-fractals is positively
correlated with soil WHC, and soil aeration porosity and correlation dimension of PSD play a guiding role in the interaction
process.

Key words: Feldspathic sandstone region; Soil particle size distribution; Soil water holding capacity; Canonical correlation

analysis; Multifractality
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Fig. 1 Distribution of soil particles size
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Table 2  Soil grain-size parameters
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Fig. 2 Multifractal spectral function of soil particle distribution
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Table 3 Multifractal parameters of soil particle distribution

RMEE D Dy Du Dy D, D, DDy
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Fig. 3 Soil physical properties and water holding capacity
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Table 4 Significance test of typical correlation coefficient
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Table 5 Canonical variable composition

FKheh EX e x1 x2 x3 x4 x5 x6 x7 x8
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Fig. 4 Results of canonical variable analysis
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