Supplementary Information 
Substantial Release of Recalcitrant Soil Carbon Activated by Forest Fires
Zhiyuan Zhang1†, Shujun Yin1†, Xinhao Suo1†, Bengang Li1, Shilong Piao1, Yongguan Zhu2, Shu Tao1, Dongqiang Zhu1*
1 College of Urban and Environmental Sciences, Key Laboratory of the Ministry of Education for Earth Surface Processes, Peking University, Beijing 100871, China

2 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing, China

* Corresponding author. E-mail: zhud@pku.edu.cn
Supplementary Figure 1: Dissolved organic carbon (DOC) concentrations at different depths in the burned and unburned soils. DOC contents in soil cores sampled from fire-affected forest site (a) and adjacent unburned soils (b) in the postfire field investigations during six months (May, June, July, September, November 2023, and April 2024). DOC was extracted from soil-water mixture (1: 10, w/v).
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Supplementary Figure 2: Dissolved organic carbon (DOC) concentrations of the leachate in soil column experiments. Changes in DOC concentrations at 0-10 cm (a), 10-20 cm (b), and 20-30 cm (c) in the burned and unburned soil columns within 40-day leaching.
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Supplementary Figure 3: Additional carbon emissions resulting from fire-induced soil carbon activation. Additional carbon emissions (Tg C yr-1) under 10% (a), 20% (b), 30% (c), and 40% (d) carbon activation ratios following fires. Darker colors represent higher emission levels.
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Supplementary Figure 4: Schematic of decomposition model in CLM4.5. This figure is adopted from Koven et al., (2013)1, with modifications. Pool structure, transitions, respired fractions (numbers at end of arrows), and turnover times (numbers in boxes) for the soil decomposition models included in CLM. The CN structure in CLM4.5 employs three state variables for fresh litter and four state variables for soil organic matter (SOM). In this article we added one SOM variable (Soil 4_2) and one loop in CN structure (red color). Where α is the proportion of soil carbon activation caused by fire, which is set as 0.1, 0.2, 0.3, 0.4, and 0.486 in this paper.
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