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Abstract
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Planning of China’s future potential afforestation land to maximize the carbon removal potential is
of great significance for achieving the carbon neutrality goal. Based on the area of potential
afforestation land, this study evaluates the carbon dioxide removal potential of three technologies
under the biochar life cycle analysis system: conventional afforestation, afforestation combined
with litter biochar production, and bioenergy crop cultivation (represented by the herbaceous
species of switchgrass) combined with biochar production technology. The results show that
during the period of 2020—2060, with the increase of potential afforestation area, the cumulative
carbon removal potential of afforestation combined with litter biochar and switchgrass cultivation
combined with biochar reaches 6.17 billion and 11.09 billion tonnes of carbon dioxide, respectively—
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approximately 1.3 and 2.4 times that of traditional afforestation over the same period,
respectively. Among them, the carbon removal potential of switchgrass cultivation combined
with biochar significantly exceeds that of afforestation combined with litter biochar. The carbon
removal from switchgrass cultivation combined with biochar is mainly contributed by the stable
carbon sequestration in biochar itself (45.9%) and the emission reductions from renewable
energy substitution for fossil fuels (53.9%), while afforestation combined with litter biochar mainly
comes from increased biomass (74.7%). Among three technologies, afforestation combined with
litter biochar has the largest carbon removal potential in Northeast China. In contrast,
switchgrass cultivation combined with biochar shows greater potential in Southwest, East, and
South China. This study provides theoretical support for optimizing the use of future afforestation
land and maximizing its carbon removal potential.

Key Words : biochar; afforestation; carbon dioxide removal; life cycle analysis
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Table 1 Life cycle process parameters of biochar
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