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1 The average autoconversion rate of cloud particles
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Figure S1: Histograms of the monthly mean autoconversion rate (—1/L - dL/dt) of cloud particles with L being the cloud liquid or
solid water content for PIVA using MIROC4m-LPJ (see main text for the details). The data represent grid points below the 680
hPa level in the Arctic. The unit of the horizontal axis is (1/hour). The vertical axis is the fraction of the total number of grids. The

figures for PIvC, LIGVA, and LIGVC are qualitatively similar and are therefore not shown.



2 Comparison with reanalysis data
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Figure S2: Difference in annual mean surface air temperature: (a) PIvA and ERAS (Hersbach et al., 2020); and (b) PIvC and
ERAS (°C). ERAS data represent average of 30 years from 1979 to 2008. Note that the comparison is crude as the PIvA and PIvC

correspond to preindustrial conditions.

Data availability disclaimer: The ERAS5 dataset was downloaded from the Copernicus Climate Change Service (C3S) Climate Data Store.
Neither the European Commission nor ECMWF is responsible for any use that may be made of the Copernicus information or data it

contains.



3 AOGCM results without dynamic vegetation feedback (MIROC4m)
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Figure S3: September sea-ice thickness (cm) in the Arctic: (a) PIfA; (b) PIfC; (c) LIGfA; and (d) LIGfC.
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Figure S4: Comparison of simulation with proxies for the ALIG annual mean SAT difference: (a) ALIGVA (=LIGvA-PIvA); (b)
ALIGvC (=LIGvC-PIvC). Only grids where the difference is significant at the 5% level are colored, applying the Student’s t-test
for 100 samples from the last 100 years of each experiment. The circles are the proxies from Turney and Jones (2010), and the
squares are the proxies from Capron et al. (2017).
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Figure S5: September sea-ice concentration in the Arctic: (a) LIGfA; and (b) LIGfC. Black solid lines denote the simulated
boundaries for the ice concentration of 0.15, while black dashed lines denote those in the corresponding preindustrial simulations.
The year-round ice cover (circles) and summer ice-free conditions (crosses) suggested by proxies are also plotted: Black symbols

45  for Kageyama et al. (2021) and red symbols for Vermassen et al. (2023).
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