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The role and challenges of forestry carbon sinks in addressing climate change
Yanying Wang
Saihanba Machinery Forest Farm, Hebei Province

[Abstract] In the context of global climate change, forest ecosystems, as important carbon sinks, have
irreplaceable carbon sequestration functions for achieving carbon neutrality goals. This study systematically
analyzes the carbon sequestration mechanism and dynamic characteristics of forest vegetation carbon pools,
revealing the synergistic benefits of forestry carbon sinks in ecological regulation, economic benefits, and social
services. Research has found that forest carbon sinks not only achieve sustained fixation of atmospheric carbon
dioxide through photosynthesis, but also have significant spillover effects in biodiversity conservation, soil and
water conservation, and community sustainable development. However, the current development of forestry
carbon sinks is facing practical constraints such as inconsistent carbon measurement standards, lack of ecological
compensation mechanisms, and insufficient participation of management entities, especially the contradiction
between the stability of artificial forest carbon sinks and the protection of natural forests, which urgently needs to
be resolved. In response to these challenges, research proposes systematic solutions such as building a multi—scale
carbon sink monitoring system, innovating market—oriented ecological product value realization mechanisms,
and improving forest rights trading systems. The study further demonstrated the fundamental role of forestry
carbon sequestration in national climate strategies, emphasizing the need to incorporate the enhancement of
forest carbon sequestration capacity into the national spatial planning system and promote the transformation of
forestry management models through technological empowerment. These findings provide theoretical basis and
practical path for optimizing climate governance policy framework, promoting ecological protection and
coordinated economic and social development.
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