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Assessing potential availability of forest residues and the
associated contribution to climate change

Weiguo Liul*, Jiajing Tian1, Zemeng Mal
(Center for Ecological Forecasting and Global Change, College of Forestry, Northwest Agriculture and Forestry University,
Yangling, Shaanxi 712100, China)

Abstract: In the context of energy shortages and climate change caused by fossil fuels, an increasing number of
countries are encouraging the use of forest residues as energy sources. However, due to data availability and
limitations in research methods, it is challenging to quantify forest residues at a fine spatial scale. Therefore,
studying the storage of forest residues and their contribution to climate change at the county level in China is of
great significance. In this study, we developed a top-down model to estimate the storage of forest residues in China
in 2018. Based on the decomposition process of forest residues, we quantified the carbon emissions resulting from
their decomposition and assessed their contribution to climate change. The study found that China's available forest
residue reached 152 million tons. Among various types of forest residues, silvicultural thinnings accounted for the
largest proportion (87.46%). Within the subcategories of silvicultural thinnings, shrub clear-cutting residues had the
highest storage volume (62.05 million tons), accounting for 40.79% of the total national forest residue. The
distribution of forest residues exhibited significant spatial heterogeneity, with 13 provinces in southern China
providing 60.47% of the national forest residue. The three provinces with the largest storage volumes were Yunnan
(14.38 million tons), Guangxi (12.09 million tons), and Sichuan (10.50 million tons). Forest residue decomposition
rates were relatively fast in the first decade and gradually slowed down thereafter, reaching a peak in the second
year at a national level. The cumulative carbon emissions from forest residue decomposition over a century
amounted to 59.11 million tons. The climate change contribution resulting from natural decomposition of forest
residues has reached 49.27 million tons CO2 eq. The climate change contributions varied across provinces, ranging
from 0.4824 million tons CO2 eq in Yunnan to 0.075 million tons CO2 eq in Ningxia. Therefore, the carbon
emissions resulting from decomposition should not be overlooked, and the utilization of forest residues as an energy

source is of great importance for forest resource management and achieving carbon neutrality goals.
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