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1  TABLE S1. Temperature response functions used in 69 carbon models. Carbon models simulate carbon cycling process and, in some cases, the

2  associated energy and water exchanges, while land carbon models are their submodules specifically representing terrestrial carbon cycling processes.

Land carbon

Types Temperature response functions Carbon models Models References
models
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SAMO-UNICON Park and Shin (2019)
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NorCPM1 Bethke et al. (2019)
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FIGURE S1. Performance assessment of soil carbon temperature response functions in
Earth System Models across different ecosystem types. Solid lines in different colors
represent the temperature sensitivity (Qio) values predicted by the temperature response
functions. Gray open points represent observed Qo values at different temperatures, while the
black dashed line shows the best-fit relationship between observed Qo and temperature based
on locally weighted polynomial regression. Red points indicate the observed mean values under
the corresponding temperatures, and error bars represent one standard error of the observations.
Note that the number of independent temperature observations in deserts and tundra is

insufficient for curve fitting.
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FIGURE S2. Root mean square error (RMSE) between the observed carbon
mineralization rates and those predicted by the three simulation experiments. EXP.
1 represents the best-fit model and serves as the baseline for comparison, EXP. 2 aims
to assess the relative importance of the intrinsic temperature response, and EXP. 3 aims
to assess the relative importance of external environmental constraints. Different letters

indicate significant difference (p<0.05).
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