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Table S1 Summary of Model configuration
	Model
	CMCC-CM2-SR5
	CMCC-ESM2-SR5
	MPI-ESM-1-2-HAM
	MPI-ESM1-2-HR
	MPI-ESM1-2-LR

	Resolution
	288x192
	288x192
	192x96
	384x192
	192x96

	Atmos_model
	CAM5.3 
	CAM5.3 
	ECHAM6.3 
	ECHAM6.3 
	ECHAM6.3 

	Ocean_model
	NEMO3.6 
	NEMO3.6 
	MPIOM1.63 
	MPIOM1.63 
	MPIOM1.63 

	Land_model
	CLM4.5 
	CLM4.5 
	JSBACH 3.20
	JSBACH3.20
	JSBACH3.20

	OcnBgchem_model
	none
	BFM5.1
	HAMOCC6
	HAMOCC6
	HAMOCC6

	Aerosol_model
	MAM3
	MAM3
	HAM2.3
	none
	none

	AtmosChem_model
	none
	none
	sulfur chemistry (unnamed)
	none
	none

	SeaIce_model
	CICE4.0
	CICE4.0
	unnamed 
	unnamed 
	unnamed

	LandIce_model
	none
	none
	none
	none
	none
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Fig. S1 Comparison of the performance of the CMCC-CM2-SR5 and CMCC-ESM2 models for different variables. The rank is among 13 models, and a smaller rank indicates better performance.
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Fig. S2 Overall performance of high-resolution and low-resolution models for simulations in different variables and regions. The overall performance considers all evaluation indices, including spatial pattern, climatology, interannual variability, annual cycle, and diurnal variation. The blue grid indicates that the performance of high-resolution models is better. Conversely, the green colour is the low-resolution model.
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