Supplementary material



Table S1. List of PDRMIP models and their main model characteristics. Table adapted from Myhre et al. (2017).

Model name Resolution ¢ Aerosol setting Aerosol processes
CanESM2 2.8 x2.8 , Emissions Full microphysics for aerosol-cloud interactions
L35
CESM1-CAM4 25 x1.9 , Fixed concentrations No aerosol microphysics effects
L26
CESM1-CAMS5 @ 25 x1.9 , Emissions Full aerosol microphysics
L30
ECHAMG6.3 19 x19, Emissions Full aerosol microphysics
L47
GISS-E2-R” 2.0 x25, Fixed concentrations No aerosol microphysics effects
L40
HadGEM2-ES 19 x1.3, Emissions Full microphysics for aerosol-cloud interactions
L38
HadGEM3-GA4 * 19 x13, Fixed concentrations Microphysics for aerosol-cloud interactions (not for BC
L85 and dust)
IPSL-CM5A @ 3.8 x1.9, Fixed concentration Aerosol microphysics for Twomey effect
L39
MPI-ESM 14 x14 Climatology year 2000 No aerosol chemistry (no aerosol experiments per-
L47 formed)
NorESM1-M 25 x1.9 , Fixed concentrations Microphysics of aerosol-cloud interactions included
L26 through prescribed cloud condensation nuclei
MIROC-SPRINTARS 14 x14 HTAP2 emissions Full microphysics for aerosol-cloud interactions
L40

@ "L" denotes number of vertical levels

“ Models which performed the BCx10a and SULx10a simulations with a fully coupled atmosphere-ocean and were considered in this study
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Figure S1. Comparison between spatial patterns in (a, c, €) sea-level pressure and (b, d, f) near-surface air temperature for JFMAM 2020
from ssp245-covid simulations and ERAS reanalysis data as well as their difference (ssp245-covid minus ERAS). The spatial correlation
coefficient coefficient (corr) and global root mean square error (RMSE) are given.



ERAS ssp245-covid

Difference

Corr: 0.81, RMSE: 2.04ms™!

Corr: 0.87, RMSE: 1.12mmday !

Figure S2. Comparison between spatial patterns in (a, c, €) precipitation rates and (b, d, f) meridional wind speed for JFMAM 2020 from

ssp245-covid simulations and ERAS reanalysis data as well as their difference (ssp245-covid minus ERAS). The spatial correlation coefficient

coefficient (corr) and global root mean square error (RMSE) are given.
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Figure S3. Relative change in global greenhouse gas concentrations of CO2, CH4 and N2O between the ssp245-covid and baseline simula-

tions from 2020 to 2025. GHGs concentrations for the ssp245-covid runs were reconstructed based on mobility data.






