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Spatial-temporal pattern evolution and attribution analysis of rainfall erosivity in

the red soil region of southern China from 1982 to 2022
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Abstract; Rainfall erosivity serves as an important indicator of soil erosion potential due to rainfall. Analyzing the long-term
evolution of rainfall erosivity is significant for regional soil and water conservation planning and ecosystem management. This
study used the daily rainfall data from 279 meteorological stations in the southern red soil region from 1982 to 2022 to
analyze rain fall erosivity. The rainfall erosivity at each station was calculated using the Zhang model. The spatial-temporal
variation trend, distribution characteristics and climatic and geographic drivers of the rainfall erosivity were analyzed using
the Mann-Kendall test, the Kriging interpolation, the gravity model and GeoDetector. The results show that the annual

average rainfall erosivity in the southern red soil region was 8786.95 MJ mm hm™> h™" a™' from 1982—2022, exhibiting a
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significant upward trend. Seasonal rainfall erosivity was unevenly distributed, with approximately 50% occurring in summer,
leading to the highest soil erosion risk due to rainfall. The annual rainfall erosivity in the southern red soil region ranged
from 3,628.89 to 24,654.70 MJ mm hm™ h™" a™" and showed an overall spatial trend of increasing from north to south. Most
subregions (83.7%) also had an increasing annual rainfall erosivity. Erosive rainfall had a g-value of 0.872 and was the
main driving force of the increase in rainfall erosivity in the southern red soil region. The number of erosive rainfall days,
rainfall intensity and latitude were the secondary influencing factors, with a g-value of 0.504, 0.492 and 0.388,
respectively. The g-value for the interaction between erosive rainfall and intensity was the highest (0.950). Geographical
factors, such as latitude, longitude and elevation, showed different influences across regions. The variations in rainfall
erosivity resulted from the combined effect of various factors. Due to the complex topography, exacerbated climate change
and intense human activities, soil and water erosion remained a significant issue in the southern red soil region. Therefore,
it is imperative to enhance soil and water conservation measures based on specific regional conditions. The findings can

provide a reference for soil erosion forecast and management in the southern red soil area.

Key Words: rainfall erosivity; spatiotemporal characteristics; erosive rainfall ; influencing factor; red soil region
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Fig.1 Soil and water conservation division and distribution of meteorological observation stations in the red soil region of southern China
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Fig.2 Temporal distribution of rainfall erosivity in the red soil region of southern China from 1982 to 2022
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Soil and water conservation division o1 7 value
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B £13E X Red soil region of southern China 8786.952 1.719*
VEE Feb B FU#F R IX. Yangtze-Huai hill and lower plain 6649.928 1.516
B LA AE L Lt B2 B2 X Dabie-Tongbai mountainous and hilly region 6874.720 0.101
KA HE BB JRIX Hilly plain in the middle reaches of the Yangtze River 7707.796 -0.034
VIR Ll 3th B2 B2 [X. Jiangnan mountainous and hilly region 9500.007 1.157
Wil L3t F- B [X. Zhejiang and Fujian mountainous and hilly region 9542.681 1.202
P U4 1L M F B2 X Nanling mountainous and hilly region 10226.139 1.314
ARG RS A HIX. Coastal hilly region of south China 14102.662 0.730
R T2 & ML X, Hainan hilly region 16777.241 1.404

*fRF 0.1 BEERL
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Fig.3 Spatial distribution of annual rainfall erosivity and its changing trend in the red soil region of southern China from 1982 to 2022
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Fig.4 Spatial distribution of seasonal rainfall erosivity in the red soil region of southern China from 1982 to 2022

JRAES N PRI AR DXCHR 73 DX ) A& T2 R T 4= ol 52 (3 b T3

http ; //www.ecologica.cn



4256 JAE = 45 %

Hl"
111@

%
u L

IV5

-

W
«II
’\ 7 V-6

Cﬂ”‘”\gj 1V-8

v11 gﬁ v

MR A [ ARERES [ AR I REN

ES5 1982—2022 FHAUEREHEREBHATUEE AL

Fig.5 Spatial distribution of seasonal rainfall erosivity in the southern red soil region from 1982 to 2022
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Fig.6 Changes in the center of gravity of monthly rainfall erosivity in the red soil region of southern China from 1982 to 2022
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Fig.7 Changes in the center of gravity of annual rainfall erosivity in the red soil region of southern China from 1982 to 2022
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Table 3 Correlation coefficient and significance test between rainfall erosivity and geographical factors in the red soil region of southern China
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