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Abstract: [Objective] The spatial distribution patterns, dynamic changes, and soil erosion characteristics of
human-disturbed land in the Pearl River basin from 2019 to 2024 were systematically analyzed, and the
effectiveness of soil and water conservation regulation was evaluated, in order to provide a scientific basis for the
ecological management and high-quality development of the basin. [ Methods] Based on domestic high-resolution
satellite images with 2-meter resolution from 2019 to 2024 and field surveys, combined with GIS spatial analysis,

slope extraction, landscape pattern index calculation, and semi-quantitative rules, this study systematically
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interpreted the activity signs, coverage status, soil and water conservation measures, and project types of human-
disturbed patches, and quantitatively evaluated erosion intensity and spatial patterns. [Results] D In 2024, the area
of human-disturbed land in the Pearl River basin was 5 554.16 km?, with the soil erosion area being 3 388.75 km?,
accounting for 61.01% of the total area of human-disturbed land. @ The spatial distribution showed an ‘upstream-
downstream dual-core agglomeration’ pattern, with Guangdong and Guangxi provinces accounting for 75.03%.
@ The fragmentation degree increased continuously. In the downstream areas, the patch density (PD) reached
82.75 patches/km?, and the mean patch size (MPS) was 0.012 1 km? @ The regulatory effectiveness was
remarkable. Although the area of human-disturbed land increased over six years, the proportion of land with soil
erosion decreased from 91.05% in 2019 to 61.01%, and the proportion of land with strong and higher-intensity
erosion decreased by 9.45% . [ Conclusion] The regulation of human disturbance in the Pearl River Basin achieves
remarkable results in controlling soil erosion. However, the number of disturbed patches continues to grow and the
degree of fragmentation increases, which increases the difficulty of governance and regulation. Therefore, this
study proposes countermeasures such as implementing classified and precise control, strengthening high-frequency
remote sensing monitoring and technical means, and promoting multi-sectoral coordinated governance, so as to
improve the basin’ s capacity for soil erosion prevention and control and support the realization of regional
ecological security and high-quality development goals.

Keywords: human—disturbed land; soil erosion; dynamic monitoring; fragmentation degree; countermea-

sures; Pearl River basin
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Table 1 Indicators for assessing soil erosion intensity on human-disturbed lands
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lands in Pearl River basin
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Table 2 Statistics of soil erosion on human-disturbed lands in Pearl River basin
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Table 3 Statistics of soil erosion on human-disturbed lands in Pearl River basin (by province)
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Fig.3 Changes in patch fragmentation degree of human-
disturbed lands in development plan for Guangdong-
Hong Kong-Macao greater bay area from 2019 to 2024
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