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Abstract

Forest carbon sinks serve as the core ecological carrier for northern industrial provinces to balance
regional carbon emissions and advance green transformation. As an old industrial base in Northeast
China, Liaoning Province faces intense pressure from industrial emission reduction, yet it boasts
abundant forestland resources with distinctly stratified regional carbon sink potentials. A sharp
supply-demand pattern has taken shape, featuring high-quality carbon sink forest zones in eastern
Liaoning, carbon sink enhancement zones through ecological restoration in western Liaoning, and
high-carbon-emission urban agglomerations in central and southern Liaoning. A set of supporting
policies for forest carbon sinks have been issued within the province, and low-carbon industries
such as under-forest economy, forest health and wellness, and circular forestry processing have
taken initial shape. Nevertheless, the development of forestry in Liaoning is currently plagued by
practical challenges including low-quality forest stand management, fragmented carbon sink mon-
itoring and measurement systems, backward mechanisms for market-based carbon sink trading
and financial conversion, low industrial chain added value, spatial mismatch between regional car-
bon sink supply and demand, as well as insufficient supply of digital technologies and interdiscipli-
nary professionals. Based on Liaoning’s forest resource endowments and regional development dif-
ferences, this paper centers on empowering high-quality forestry development via forest carbon
sinks. It proposes zoned and categorized optimization paths from four dimensions: precisely boost-
ing forest carbon sink reserves, improving market-oriented realization channels for carbon sink
values, developing integrated low-carbon industries under the “carbon sink+” model, and establish-
ing a comprehensive guarantee system covering digital technology and talent mechanisms. This re-
search aims to simultaneously achieve multiple goals of increasing forest carbon sequestration, up-
grading industrial quality, raising forest farmers’ incomes and cutting industrial carbon emissions,
and provides theoretical references and practical solutions for northern heavy industrial provinces
to drive the green and low-carbon transformation of forestry relying on terrestrial ecological car-
bon sinks.
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