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Fig.3 Spatial distribution of land use in the study
area from 2000 to 2020
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Table 1 Carbon density of land use carbon pool in the study area
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Fig.5 Flow chart of land use in the study area
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Coastal Ecosystem Restoration Strategy Based on Carbon Storage Change:
A Case Study of the Southeast Coastal Zone of Hainan Island

Sun Tiancheng'?, Ma Zicheng®, Huang Zanhui'’, Wang Zhaofan', Chen Si’, Xiao Yao’,
Xie Cuirong’, Yue Changhai’, Jia Fengming®, and Zhang Qian’
[1. Haikou Marine Geological Survey Center, China Geological Survey, Haikou 571127, China; 2. Hubei Institute of Land and Mapping,
Wuhan 430034; 3. China University of Geosciences (Wuhan), Wuhan 430074, China]

Abstract: Carbon peak and neutralization, land space ecological restoration, and sustainable management of sea
areas and islands are all important components of national development strategies. In recent years, owing to the
impact of natural factors, human interference, and global climate change, the ecosystem of the southeast coast of
Hainan has been seriously damaged, and its carbon sink function has decreased significantly. This decline in the
ecological quality of the southeast coast of Hainan is inconsistent with the positioning requirements of the Hainan
Free Trade Port and the National Ecological Civilisation Construction Pilot Zone. Thus, ecosystem restoration
based on carbon storage needs to be urgently explored. Using the southeast coast of Hainan Island as an example,
the carbon storage module based on the InVEST model, combined with the land use data of the study area in
2000, 2010, and 2020, the carbon storage of the study area was estimated. The carbon sink and carbon source
areas were divided, and the carbon storage function was evaluated. Over the past two decades, carbon loss in the
study area has been identified, and areas with serious carbon loss were identified, with the ecological restoration
functional area divided. The results showed that the ecosystem in the study area was damaged to varying degrees,
decreasing by 1.11 Gt over 20 years. Traditionally, the area of the carbon source is always larger than that of the
carbon sink. Areas with poor and extremely poor carbon storage functions were 39.84 and 27.31 km’
respectively. According to the superposition results of the carbon storage function and terrestrial ecosystem
service value, four restoration units (natural restoration area, artificial auxiliary area, reconstruction restoration
area, and moderate development area) were selected. In light of the different restoration areas and under the
guidance of land space planning and the idea of carbon neutral and carbon peaks, ecological restoration strategies,
including rehabilitation and restoration of wetlands, shoreline restoration, wetland reconstruction, and
strengthening supervision, have been proposed in a targeted and differentiated manner. The research results have
important reference value for strengthening the protection of the restoration area in the southeast coastal zone of
Hainan, stabilizing the carbon storage capacity, reversing the trend of carbon loss, and realizing effective
protection and restoration of the damaged ecosystem. Furthermore, the ecological service function and quality of
coastal zones, and the marine ecological compensation mechanism, can be further improved.

Keywords: carbon storage; carbon assessment; ecological restoration; In'VEST model; southeast coastal zone of

Hainan Island
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