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Spatiotemporal Dynamics and Driving Factors of Vegetation Carbon Sequestration in the
Yongding River Basin
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[Abstract] Scientific assessment of regional vegetation carbon sequestration dynamics is crucial for achieving
ecosystem carbon balance. Based on an improved CASA model, combined with remote sensing imagery and
meteorological data, this study analyzed the spatiotemporal dynamics of vegetation NEP and its driving factors in
the Yongding River Basin from 2000 to 2025. The main findings are as follows: (1) During 2000—2025, NEP in
the study area showed an overall fluctuating upward trend, indicating a continuous enhancement of carbon
sequestration capacity. Spatially, NEP exhibited a “low in the southeast, high in the northwest” pattern, with
significantly stronger carbon sequestration in the northern mountainous regions than in the southern plains and
urbanized areas. Geodetector analysis revealed that precipitation had the strongest explanatory power for the
spatial differentiation of vegetation carbon sequestration (q = 0.43), followed by NDVI, temperature, and
elevation, while population density and GDP had relatively weak explanatory power, indicating that natural
factors play a dominant role in vegetation carbon sequestration. Moreover, the interaction effects between
human and natural factors were significantly enhanced, suggesting an increasingly tight human—environment
coupling. These findings provide a scientific basis for regional carbon sequestration assessment and ecological
management.
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