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Abstract: [Objective] This study aims to reveal the spatiotemporal evolution characteristics and dominant
driving mechanisms of ecological risk in the Sichuan Basin, providing a scientific basis and practical pathways for
regional ecological security and optimal land resource allocation. [Methods] Based on multi-source data from
2000 to 2020, a Driving-Pressure-State-Impact-Response (DPSIR) analytical framework was constructed. The

land use transition matrix, landscape ecological risk index (ERD , and geodetector model were comprehensively
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used to assess the evolutionary trends and spatial differentiation driving factors of ecological risk across the Sichuan
Basin. [Results] During the study period, the land use patterns of the Sichuan Basin underwent significant
adjustments. Cultivated land area decreased by 13 542 km?, forest area increased by 10 166 km?, and impervious
surfaces expanded by 3 835 km?®. The trend of ecological land conversion to construction land became increasingly
prominent, particularly in the Chengdu-Chongqing urban agglomeration and its surrounding regions. Ecological
risk exhibited a phased fluctuation pattern of “improvement-deterioration-recovery”. From 2000 to 2005, high-
risk zones temporarily disappeared, while relatively high-risk zones expanded to 46%. In 2010, the proportion of
high-risk zones surged to 65% , with significant increases in ecosystem pressure and marked contraction of low-
risk zones. From 2010 to 2020, the risk pattern tended to stabilize, with high-risk zones consistently accounting
for approximately 65% , indicating that the overall ecological risk level remained relatively high. The results of the
geodetector analysis showed that elevation (¢=0.35), annual minimum temperature (¢=0.34), annual maximum
temperature (¢=0.32) , and population density (¢=0.22) were identified as the key drivers of spatial
differentiation in ecological risk, among which temperature f{luctuations exerted a significant impact on ecosystem
stability. [ Conclusion] The overall ecological risk level in the Sichuan Basin remains high, and the vulnerability of
its regional ecosystems cannot be overlooked. Differential management should be implemented based on ecological
risk levels: low-risk zones should strengthen ecological conservation, medium-risk zones should prioritize
ecological restoration and connectivity enhancement, and high-risk zones should focus on systematic governance
and early warning mechanisms, thereby promoting the continuous improvement of regional ecological quality and
the efficient utilization of land resources.
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Table 3 Indicator system of driving factors
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