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Abstract

To support the development of zero-carbon islands, this study systematically investigates the patterns,
current status, and spatial distribution of carbon sinks and emissions in Changhai County. Utilizing
multi-source data including surface environmental data, marine aquaculture data, and vessel traffic
data, the research employs Remote Sensing (RS) and Geographic Information Systems (GIS) as tech-
nical foundations. Visualization is achieved through carbon mapping simulation. Findings indicate
that Changhai County’s carbon sinks are dominated by shellfish and algae cultivation in marine
ranches (accounting for over 90%), exhibiting a “high in the west, low in the east” spatial distribution.
Transportation-related emissions constitute the primary source, with “transportation emission re-
duction” identified as the core optimization direction, displaying a “multi-center pattern in the west,
central, and east” spatially. The overall net carbon sink exhibits a pattern of “high in the central region,
fluctuating in the west, and unstable in the east”, reflecting the combined effects of carbon sinks and
emissions across various islands. Based on these findings, targeted emission reduction measures are
proposed, including promoting clean-energy fishing vessels and developing low-carbon tourism
transportation. Additionally, pathways to enhance carbon sinks are suggested, such as strengthening
seagrass beds and forest restoration and optimizing shellfish farming models. This study provides
precise guidance for developing Changhai County’s zero-carbon strategy while serving as a reference
model for carbon accounting and zero-carbon development practices in other island regions, contrib-
uting to global sustainable island development.
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Figure 1. The overall theoretical framework diagram of the zero-carbon island system
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Figure 2. Evaluation methods and technical roadmap for zero-carbon islands
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Figure 3. Overview of the study area
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Figure 4. The distribution of carbon sink quantities in Changhai County
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Figure 5. Distribution of carbon emissions in Changhai County
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Figure 6. Distribution of net carbon sinks in Changhai County
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Figure 7. The development diagram of island zero-carbon industries
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