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Abstract

Under the rural revitalization strategy and the “dual carbon” goals, rural forest farms in coastal Liao-
ning, dominated by shelter forests, face issues of high proportion of low-efficiency forests and insuffi-
cient multi-functional utilization. This paper focuses on rural forest farms in 7 coastal cities including
Dalian, comprehensively adopts case study method, quantitative analysis method and field research
method, and analyzes the mechanisms and pathways of multi-functional transformation for carbon
sink enhancement by integrating data from the Ninth National Forest Resource Inventory, the “14th
Five-Year” Liaoning Forestry and Grassland Development Plan, and studies by Zhang Liwei et al. The
results show that the annual carbon sink of Liaoning’s forest ecosystem reaches 19.385 million tons,
and the full-caliber forest vegetation carbon sink during the Ninth Inventory period is 12.3392 million
tons, neutralizing 8.76% of the province’s energy consumption carbon emissions. Since the implemen-
tation of the coastal shelterbelt system, a total of 322,700 mu of afforestation has been completed, and
unit-area carbon sink can increase by 20% - 35% after low-efficiency forest restoration. Multi-func-
tional transformation achieves carbon sink gains through three mechanisms: ecological restoration,
economic integration, and social coordination. It is recommended to advance through three pathways:
precise transformation of low-efficiency forests, integration of forest-sea cultural tourism, and em-
bedding carbon sink trading into rural economy, providing reference for high-quality development of
coastal rural forest farms.
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