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Purple soil erosion resistance assessment using multi-model under different
land-using types in middle reaches of Jialing River

Ma Wencan, Wen Xingyue, Gong Lin
(College of Environmental Science and Engineering, China West Normal University, Nanchong, Sichuan 637001, China)

Abstract: [ Objective ] An optimal evaluation model and indicators for the erosion resistance of purple soil in the
middle reaches of the Jialing River were explored. Additionally, differences in soil erosion resistance under
different land-use types were analyzed to provide a reference for ecological environmental protection in Yangtze
River Basin. [ Methods] The characteristics of the soil aggregates, particle size composition, soil structure, and
organic matter were analyzed. Four models, principal component analysis (PCA) , entropy method, PCA-
entropy method, and PCA -entropy-technique for order preference by similarity to ideal solution (TOPSIS), were
used to evaluate soil erosion resistance. [Results] @ Five principal components were extracted: aggregate
structure, soil particles, soil structure, cementation, and dispersion. @ The optimal evaluation indicators for
purple soil erosion resistance were silt-clay content, fine clay content, structural particle index, mean weight
diameter of air-dried aggregates, destruction rates of aggregates > 0.5 and > 0.25 mm, water-stable aggregate
content of aggregates > 0.5 and > 0.25 mm, aggregate stability, and dispersion rate. @ The PCA-entropy-
TOPSIS model avoids subjective weighting of PCA, poor adaptability of the entropy method to high-dimensional
data, and simple weighting of the PCA entropy model. The results indicated significant differences and best-fitting
effects. [ Conclusion] @ The PCA-entropy-TOPSIS model provided the best evaluation results and is suitable for
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assessing soil erosion resistance in purple soil regions. @ The erosion resistance of soil under different land use

types in the study area was ranked as follows: abandoned land > grassland > forest land > orchard > dryland.

Keywords: purple soil; soil erosion resistance; evaluation model; middle reaches of Jialing River
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Table 4 Principal component loadings matrix of
erosion resistance indicators

ERay e e
F, F, F, F, F.
X, —0.975  0.061 0.001 0.033  —0.032
X, —0.970  0.053 —0.002  0.114 —0.078
X 0.932  0.070  0.079  0.300  0.070
X, 0.916  0.136 0.121 0.296 0.029
X, —0.888 —0.084 —0.153 —0.092 —0.068
X, 0.827  0.074 —0.002  0.497 0.028
X 0.668  0.016 —0.238 —0.285  0.023
X, 0.022 0975  0.164  0.017  0.004
X, 0.039  0.967 0.168  0.005 0.145
X, 0.060  0.847 0.424 —0.023 —0.032
X, 0.078  0.702 0.191 0.077 0.669
X, 0.010  0.200  0.944  0.025  0.045
X, 0.063  0.189 0.927  0.054  0.163
X, 0.017  0.468  0.760  0.005  0.059
X, 0.070  0.042 —0.036  0.927 —0.045
X, 0.140  —0.047 0.102 0474  0.304
X, —0.091 —0.078 —0.108 —0.077 —0.958
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Fig.5 Comparison of results for calculating principal
component weights with different methods
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Table 5 Soil erosion resistance scores assessed
with different evaluation models

T 455 A B s Mok R R
F o AT 1.11 0.88 0.07 —0.88 —0.89
ERIER R 0.36 0.33 0.175 —0.31 —0.46
F2 G — I (B B 1.20 0.66 —0.15 —0.68 —0.78
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Table 6 Statistical analysis results for different evaluation models
A 155 78 R’ PRUEAG S RS R R —IRAR AICH BIC {H F1H B
ES g el 0.99 0.13 1.85 —69.05 —42.96 6.55 0.00
LR ER X 0.93 0.16 1.56 —43.67 —17.58 9.53 0.00
F oy — I (A A 0.99 0.17 1.87 —31.68 —5.59 6.48 0.00
F LAy —IH (- TOPSIS 5 7l 0.98 0.02 1.98 —292.16 —266.06 8.76 0.00
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