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Abstract: [Objective] This study aims to conduct an in-depth investigation of the spatiotemporal variation
characteristics of soil erosion in Yichang City, thereby providing a scientific basis for ecological protection,
sustainable agricultural development, and soil and water conservation planning in the city. [Methods] The
RUSLE model was used to calculate the annual soil erosion intensity and level in Yichang City, and the
spatiotemporal evolutionary characteristics of soil erosion were analyzed. Using geodetector, the main influencing

factors of soil erosion in Yichang City and their evolutionary characteristics were analyzed. [ Results] The annual
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average and maximum values of soil erosion intensity in Yichang City were 22.72 and 3 114.06 t/(hm* - a) ,
respectively. The average value showed an increasing trend, while the maximum value showed a decreasing trend.
Spatially, the soil erosion intensity was higher in the northwest region and lower in the northeastern plain region.
Among the selected influencing factors, the cover-and-management (C) factor and the slope factor had the
greatest influence on soil erosion, and the influence of most factors on soil erosion exhibited characteristics of
nonlinear enhancement. Among them, the interactions between C factor and rainfall erosivity (R) factor, as well
as between C factor and slope length and steepness (LS) factor, on soil erosion were the most significant. Over
time, the interaction effect of C factor and slope (S) factor on soil erosion weakened, and the influence of soil and
water conservation (P) factor and R factor on soil erosion increased. [ Conclusion] Soil erosion in Yichang City
from 1990 to 2022 was mainly influenced by human activities. The overall intensity of soil erosion increases, but

soil erosion in high-risk areas improves. It is necessary to further increase vegetation cover and implement more

engineering measures to reduce the risk of soil erosion deterioration.
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Fig. 9 Interaction analysis results of various soil erosion influence factors in typical years
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Fig. 10 Schematic diagram of the interaction types of various soil erosion influence factors in a typical year
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