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Abstract: [ Objective] This study focuses on the key rocky desertification control project areas in Wenshan
Prefecture, aiming to analyze the synergistic variation characteristics and differences in vegetation cover, relative
bareness, and potential erosion risk in karst rocky desertification regions, thereby providing references for
evaluating the effectiveness of ecological restoration projects. [Methods] Based on Sentinel-2 growing-season
remote sensing images from 2021 to 2025, with 2021 set as the baseline year, we calculated NDVI, EVI, FVC,
NDRI, and NDRI-based BERI. A rainfall erosivity-weighted vegetation cover and management factor (C factor)
was constructed by integrating CHIRPS precipitation data, ERAS-Land temperature data, and the SPI6 drought
index. Zonal statistics, significance testing, difference in changes between project and non-project areas, stratified
analysis based on baseline FVC, and Pearson correlation analysis were employed to monitor vegetation dynamics
and assess restoration effectiveness across different treatment types. [Results] 1) From 2021 to 2025, overall
NDVI, EVI, and FVC in the project area increased by 5.47%, 5.03% , and 8.58%, respectively; the C factor
decreased by 58.10%, indicating an overall improvement in vegetation cover and a reduction in potential erosion
risk. BERI declined by 2.14%, but not significantly, suggesting that changes in relative bareness lag behind
vegetation recovery. 2) Different restoration measures showed varying responses: grassland improvement areas
exhibited the largest increases in NDVI (11.17%) and FVC (19.65%) ; degraded forest restoration areas had the
greatest decline in BERI, reflecting notable improvement in relative bareness; all treatment types showed
decreasing trends in the C factor. 3) Influenced by climatic fluctuations and inter-annual variability, NDVTI and
FVC generally declined in 2023, while BERI and the C factor increased temporarily; grassland improvement areas
were most sensitive to precipitation variations. 4) Stratified comparison by baseline FVC and Pearson correlation
analysis revealed differential responses among treatment types: under similar initial coverage conditions, medium
and high coverage in the project area improved more than those in non-project areas, indicating relative restoration
advantages under certain baseline conditions; vegetation cover, relative bareness, and potential erosion risk
displayed significant synergistic variation patterns. [ Conclusion] The key rocky desertification control project areas
in Wenshan have shown overall ecological improvement, yet vegetation recovery rates and BERI response
intensities vary among different treatment zones. Multi-indicator synergistic monitoring provides a relatively
comprehensive approach to distinguishing the effects of different restoration measures, offering scientific references
for effectiveness evaluation and optimization of ecological restoration strategies in karst rocky desertification regions.
Keywords: karst rocky desertification; remote sensing monitoring; vegetation restoration; relative bareness;

potential erosion risk; multi-indicator synergy
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