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Figure 2 Concepts and technologies of enhancement of blue carbon sink in coastal ecosystems
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(D Carry out ecological restoration project, including Spartina alterniflora control and new coastal ecosystem-based defence
construction; (2) Increase hydrological connectivity of tidal creek, and enhance SO}~ concentration in soil or sediment, further decrease
CH, production and emission; (3) Carry out ecological restoration of degraded wetlands, including returning breeding pond to wetland
and returning farmland to wetlands, enhancing tidal hydrological connectivity, expanding the area of natural wetlands, and reducing soil
organic carbon mineralization and CO, emissions
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Figure 4  Blue carbon sequestration and sink enhancement technology for typical coastal vegetation
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(D Seed (or hypocotyl) dispersal and @ seedling planting are the two simple, economical, fast and efficient biological ways to
rebuild coastal native vegetation; (3) Building a multi-species and high-stability vegetation community to improve the resistance and
productivity of coastal vegetation is an important guarantee for blue carbon sequestration and sink enhancement; @ Breeding and
selecting excellent provenances with high production and carbon sequestration is another way to improve the carbon sink and burial
capacity of coastal vegetation
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Figure 5 Soil carbon sequestration by microbial technology
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(D Microbial inoculum can enhance carbon synthesis in indigenous or restored vegetation, which benefits growth of symbiotic
microorganisms and the accumulation of microbial residues; (2) Hydrological connectivity and (3) Vegetation restoration, providing more
favorable habitats for microorganisms, strengthen the function of coastal microbial carbon pump and improve the carbon fixation capacity
of microorganisms. Based on soil microbial carbon sequestration technology, increase of organic carbon storage and decrease of inorganic

carbon emission are inclined to achieve
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(D Recovery of water-sediment input: improving river or tidal connectivity, restoring its sediment transport capacity and expanding
the landward or seaward living space of blue carbon habitats; (2) Recovery of hydrological processes and nutrients input: enhancing
sedimentary minerals protection to reducing organic carbon mineralization, increasing organic carbon burial rate, and maintaining

ecosystem health and carbon sequestration capacity;

(3) Enhancement of water-sediment retention and capture: increasing sediment

retention and reducing erosion through technical measures, such as building sand islands and terraces; @ Construction of living dams:
transformation of hard embankments (such as levees and T-dams) to living dams (such as halophytes and oyster reefs), promoting
sediment supply and reducing wave erosion, and keeping the high organic carbon burial rate in blue carbon habitats
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Enhancement of Coastal Blue Carbon:

Concepts, Techniques, and Future Suggestions

HAN Guangxuan’ SONG Weimin LI Yuan XIAO Leilei ZHAO Mingliang CHU Xiaojing XIE Baohua
(1 CAS Key Laboratory of Coastal Environmental Processes and Ecological Remediation, Yantai Institute of Coastal Zone
Research, Chinese Academy of Sciences, Yantai 264003, China;
2 Shandong Key Laboratory of Coastal Environmental Processes, Yantai 264003, China;

3 Yellow River Delta Ecology Research Station of Coastal Wetland, Chinese Academy of Sciences, Dongying 257500, China )
Abstract  The blue carbon function and carbon sequestration potential of coastal ecosystems, such as salt marshes, mangroves and
seagrass beds, have emerged as one of the long-term solutions to mitigate global climate change. However, the blue carbon sequestration
technology has been neglected in most ecological protection and restoration projects of coastal ecosystems. Besides, in the process of project
implementation and management, the dynamic monitoring and systematic evaluation of carbon sink are imperfect. This study proposes
the concept of enhancement of coastal blue carbon, focusing on four key technologies of soil carbon emission reduction technology, plant
carbon sequestration technology, soil microbial carbon sequestration technology, and carbon deposition and burial technology, to explore the
technology system and approach to enhance coastal blue carbon. This study suggests accelerating forward-looking layout and system research,
mainly by developing technologies of coastal blue carbon sequestration, achieving synergies between ecological conservation and restoration
and carbon sequestration, strengthening the monitoring and evaluation of carbon sequestration and sink enhancement, and establishing a long-
term management mechanism for the development of coastal blue carbon sink, which would provide theoretical and technical support for the
formulation of coastal blue carbon and the enhancement of carbon sink function, and play an active role in enhancing ecological carbon sink

capacity and achieving the goal of carbon peak and carbon neutrality in the future.

Keywords Dblue carbon, coastal ecosystem, carbon sink and sequestration, ecological restoration, concepts and techniques
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