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Fig.2 Interannual variation of soil erosion modulus in
Sanmenxia City based on Cnpvi and Cs methods
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Fig.3 Interannual variation of soil erosion modulus in Sanmenxia City
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Fig.5 Spatial transition characteristics of soil erosion grades in Sanmenxia City during different periods
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Fig.6 Dominant factors and their interactions influencing
soil erosion in Sanmenxia City identified by the
Geographical Detector
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factors and their interactions affecting soil erosion
in Sanmenxia
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Spatiotemporal Patterns and Differential Analysis of Soil Erosion Based on
Different Vegetation Cover Factors: A Case Study of Sanmenxia City

RAO Zhenxing!, ZHOU Xin', ZHANG Linjing?, XU Dehe?

(1. The Fourth Geological Exploration Institute of Henan Province Co., Ltd., Zhengzhou, 450001, China; 2. College of
Surveying and Geo-informatics, North China University of Water Resources and Electric Power, Zhengzhou, 450046,
China)

Abstract: [Objective] This study reveals the spatiotemporal variations and driving mechanisms of soil erosion in
Sanmenxia City by comparing the effects of two cover management factor (C) construction approaches, one based on
NDVI and the other on a structured vegetation index on RUSLE soil erosion estimation. It serves as a reference for erosion
assessment and soil and water conservation management in complex terrain regions. [Methods] Two types of
cover-management factors (C) of NDVI (Cnpvi) and structured vegetation index-based (Cs) were developed to drive
RUSLE for estimating soil erosion modulus based on multi-source data from 2000 to 2023, including Landsat remote
sensing, rainfall, soil, DEM, and land-use datasets. The GeoDetector approach was used to determine the primary
regulating elements and their interactions after the findings were compared in terms of time series, geographical
distribution, and slope categorization. [Results] (1) Both methods indicate a significant overall decline in soil erosion
during the study period, the results based on Cxpvi exhibit larger interannual fluctuations, whereas those based on Cs are
more stable. (2) Spatially, high erosion values are mainly concentrated along the Yellow River and in areas with intense
gully incision, while tablelands and river valley plains are dominated by low erosion values. (3) Erosion intensity
increasingly aggregates into higher classes with increasing slope. For steep slopes >25°, the proportion of severe erosion
accounts for 29.36% to 35.28% under the Cnpvi results, compared with 35.30% to 47.97% under the Cg results. (4)
According to the GeoDetector data, the main regulating element is slope. While vegetation alone has comparatively little
explanatory power, its interactions with precipitation and slope reveal a strong enhancing impact. Furthermore, larger
g-values for the interaction terms are shown in the Cs data. [ Conclusion] Disparities in the RUSLE results are mostly
caused by the two C-factor formulations' differing descriptions of the high-erosion class structure and interannual
variability on steep slopes (>25°), but they both produce consistent interpretations of the overall geographical pattern and
temporal trends. Cxpvi emphasizes changes in greenness, while Cs gives more weight to vegetation structure information.
As a result, whereas the latter is more suited for quick, extensive comparisons across lengthy time series, the former is

more appropriate for fine-grained classification and evaluation in difficult terrain
Keywords: soil erosion, RUSLE model; cover—-management factor; structured vegetation index; Sanmenxia
City



