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Table 1 Vegetation classification system of Changdao
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(a) Remote sensing image, CLCD 30m dataset, and vegetation classification results of this study for Beihuangcheng Island
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(b) Remote sensing image, CLCD 30m dataset, and vegetation classification results of this study for Dagin Island
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(c) Remote sensing image, CLCD 30m dataset, and vegetation classification results of this study for Beichangshan Island
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Fig. 2 Comparison of vegetation type data in Changdao in 2022
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Fig. 3  Chord diagram of vegetation type transitions on Changdao
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Spatiotemporal dynamics of vegetation carbon sequestration and
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Abstract: Islands feature unique geographical characteristics and distinct ecosystems. Analyzing the temporal dynamics of carbon
sequestration in island ecosystems is critical for supporting the development of low-carbon and ecological islands. This study uses GF-1 and
Sentinel-2 multispectral satellite imagery to classify vegetation types across the Changdao Archipelago. Combined with topographic and
geomorphological subdivision data, these datasets were analyzed using a carbon sequestration rate approach to quantify vegetation carbon
storage capacity during 2015—2022. The methodology further examines spatiotemporal change patterns, identifies the drivers behind
vegetation carbon sink enhancement, and evaluates the potential for afforestation-induced carbon sequestration. Results show the following:
(1) From 2015 to 2022, vegetation coverage in Changdao exhibited an overall declining trend. Areas dominated by pure Pinusthunbergii
stands and mixed forests decreased, while pure Robinia pseudoacacia stands and shrublands increased. In the southern area of the North Five
Islands, vegetation coverage declined substantially, demonstrating the transition of extensive shrublands to non-forest grasslands, which
represents a primary form of vegetation degradation. (2) Interannual vegetation carbon sequestration in Changdao showed a fluctuating but
increasing trend, revealing a “multicore growth and banded weakening” spatial pattern. Substantial north-south differences were observed in
the inflection points of vegetation carbon sequestration across islands. “Stable zones” of vegetation carbon sequestration exhibited
continuous enhancement, with key sequestration inflection points occurring in 2016 and 2019. Additionally, vegetation carbon sequestration
demonstrated notable variations with elevation and slope gradients. (3) Key factors that influence carbon sequestration variation included the
spread of pine wilt disease, extreme climate events, drought stress, and tree aging. The afforestation suitability index across Changdao
ranged from 17.96 to 81.98, with the North Five Islands identified as the priority area for afforestation efforts. This study provides
theoretical and empirical support for the development of Changdao as a “zero-carbon island.”
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