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the karst region of Southwest China, as well as the effects of climate and human activities on vegetation changes,
providing a scientific basis for rocky desertification control. [Methods] Theil-Sen median and MK tests were used
to analyze the vegetation change trends in the karst region of Southwest China and in pilot and non-pilot counties
of the rocky desertification control project between 2000 and 2024. Combined with residual analysis, the effects of
climate factors and human activities on vegetation changes were revealed. [ Results] 1) From 2000 to 2024,
69.9% and 63.4% of the karst region in Southwest China experienced significant increases in normalized difference
vegetation index (NDVID) and net primary productivity (NPP) , respectively, while only 36.3% of the region
showed a significant improvement in leaf area index (LAI). This indicated that although the region exhibited an
overall "greening" trend in vegetation coverage, there was a pronounced lag in the enhancement of the vegetation
canopy structure. 2) In the karst region of rocky desertification pilot counties, the annual mean values of NDVI,
NPP, and LAI showed increasing trends, with annual growth rates of 0.002 6, 0.005 9, and 0.051 O,
respectively, which were significantly higher than those in non-pilot counties 0.002 2 (p<C0.05), 0.005 0, and
0.039 0(p<C0.05). From 2008 to 2024, after the implementation of the rocky desertification control project, the
annual mean values of NDVI, NPP, and LLAI in pilot counties were significantly higher than those in non-pilot
counties. This indicated that the rocky desertification control project significantly improved vegetation coverage
and canopy structure in the karst region of Southwest China. 3) In terms of the contribution of human activities to
vegetation changes from 2000 to 2024, human activities dominated the improvement of vegetation coverage and
canopy structure by 91.1% and 89.9%, respectively. As a result, human activities played an important role in
vegetation restoration in the karst region of Southwest China. 4) The residuals of human activities in NDVI, NPP, and
LAI showed a trend of gradually changing from negative to positive values since 2008, indicating the impact of human
activities on vegetation restoration has gradually shifted from an inhibitory to a promoting effect. [ Conclusion] The
rocky desertification control project has significantly increased vegetation coverage in the karst region of Southwest
China. However, the vegetation canopy structure in 63.7% of the area has not yet significantly improved. This
indicates the need for continuous high-quality rocky desertification control to further enhance vegetation ecological
functions. A pronounced trend of vegetation degradation is observed in certain areas due to urban expansion. On
this basis, it is recommended to combine urban spatial planning and regulation with forest stand structural upgrades
to steadily enhance the effectiveness of ecological protection and restoration in the karst region.

Keywords: karst region of Southwest China; rocky desertification control project; vegetation restoration ; human activities
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