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Multi-Model Evaluation and Spatial Patterns of Vegetation Carbon
Sequestration Enhancement Potential in Yunnan Province

ZHANG Yiwen, HE Yunling, ZHANG Zengyan, XIAO Anyang, LLIU Xuanman

(School of Earth Sciences, Yunnan University, Kunming 650500, China)
Abstract: [ Objective] This study aims to quantitatively evaluate the spatial patterns of vegetation carbon
sequestration enhancement potential in Yunnan Province and to reveal its relationship with the national key
ecological function zones.[ Methods ] Net primary productivity (NPP) was used as the core indicator. The climate
model, spatiotemporal substitution model, and remote sensing-based maximum observation model were
comprehensively applied. Through a multi-model comparison analysis, the distribution characteristics of vegetation
carbon sequestration enhancement potential were evaluated. [Results] 1) The vegetation carbon sequestration
enhancement potential in Yunnan Province ranged from 68.25 to 277.44 Mt (C). The evaluation results of the
three models showed certain differences in magnitude, with the spatiotemporal substitution model being the most
optimistic and the remote sensing-based maximum observation model being the most conservative. 2) The
vegetation carbon sequestration enhancement potential was closely associated with vegetation type and elevation
gradient. The core hotspot areas were concentrated in the central-southern region centered on Pu'er City, while
coldspot areas were primarily located in the high-altitude mountainous areas of cold-temperate coniferous forests in
northwestern Yunnan. 3) The core hotspot areas of vegetation carbon sequestration enhancement potential highly
overlapped with national nature reserves such as Ailao Mountain and Nangun River, while reserves in

northwestern Yunnan, such as Gaoligong Mountain and Baima Snow Mountain, overlapped with the core coldspot
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areas.[ Conclusion] Driven by hydrothermal conditions, the core hotspot areas of vegetation carbon sequestration
enhancement potential in Yunnan Province are highly concentrated in the low-elevation broad-leaved forest areas
of the central-southern region. The spatial relationship between this pattern and the national key ecological function
zones further identifies synergistic enhancement zones represented by Ailao Mountain, conservation trade-off zones
represented by Baima Snow Mountain, and new potential zones represented by Lincang.

Keywords: vegetation ecosystem; carbon sequestration potential; NPP; multi-model comparison; national key

ecological function zones
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