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The following tables enumerate the simulations used in this paper. 
CMIP6 AMIP Simulations
	[bookmark: _Ref52450855]
	
	Number of Runs Used

	Institutions
	Models
	amip-hist
	amip-piF

	CCCma
	CanESM5p2
	10
	3

	CNRM-CERFACS
	CNRM-CM6-1p1
	10
	1

	
	CNRM-CM6-1-HRp1
	1
	

	
	CNRM-ESM2-1p1
	1
	

	IPSL
	IPSL-CM6A-LRp1
	20
	1

	MRI
	MRI-ESM2-0p1
	5
	1

	NCAR
	CESM2p1
	3
	1

	
	Total Runs Used
	50
	7

	
	Total Models Used
	7
	5

	
	Total Institutions Used
	5
	5

















[bookmark: _Ref71156933]Table S1. Atmosphere-only CMIP6 simulations used in this paper.



	Coupled CMIP6 Simulations

	
	
	Number of Runs Used

	Institution
	Model
	ALL 6
	AA 6
	NAT 6
	GHG 6

	BCC
	BCC-CSM2-MR p1
	3
	3
	3
	3

	
	BCC-ESM1 p1
	3
	
	
	

	CCCma
	CanESM5 p1
	25
	15
	10
	25

	
	CanESM5 p2
	40
	15
	
	25

	
	CanESM5-CanOE p2
	3
	
	
	

	CNRM-CERFACS
	CNRM-CM6-1 p1
	29
	10
	10
	10

	
	CNRM-CM6-1-HR p1
	1
	
	
	

	
	CNRM-ESM2-1 p1
	10
	
	
	

	IPSL
	IPSL-CM6A-LR p1
	32
	10
	10
	10

	MIROC
	MIROC-ES2L p1
	10
	
	
	

	
	MIROC6 p1
	50
	3
	
	3

	MOHC
	HadGEM3-GC31-LL p1
	4
	4
	4
	4

	
	HadGEM3-GC31-MM p1
	2
	
	
	

	MRI
	MRI-ESM2-0 p1
	6
	3
	3
	3

	NASA-GISS*
	GISS-E2-1-G p1
	27
	5
	5
	5

	
	GISS-E2-1-G p3
	9
	
	
	

	
	GISS-E2-1-G p5
	2
	
	
	

	
	GISS-E2-1-G-CC p1
	1
	
	
	

	
	GISS-E2-1-H p1
	15
	
	
	

	
	GISS-E2-1-H p3
	5
	
	
	

	
	GISS-E2-1-H p5
	3
	
	
	

	NCAR
	CESM2 p1
	11
	2
	3
	3

	
	CESM2-FV2 p1
	3
	
	
	

	
	CESM2-WACCM p1
	3
	
	
	

	
	CESM2-WACCM-FV2 p1
	3
	
	
	

	NCC*
	NorCPM1 p1
	30
	
	
	

	
	NorESM2-LM p1
	2
	3
	
	1

	
	NorESM2-MM p1
	1
	
	
	

	NOAA-GFDL
	GFDL-CM4 p1
	1
	
	
	

	
	GFDL-ESM4 p1
	3
	1
	3
	1

	
	Total Runs Used
	347
	74
	51
	93

	
	Total Models Used
	30
	12
	9
	12

	
	Total Institutions Used
	11
	11
	9
	11


[bookmark: _Ref52450843]Table S2. Fully coupled CMIP6 simulations used in this paper. *Institutions whose piC simulations are too short to be included in correlation and sRMSE measures.


Coupled CMIP5 Simulations
	
	Number of Runs Used

	Institution
	Model
	ALL
	AA
	NAT
	GHG

	CAS
	FGOALS-g2 p1
	4
	1
	3
	1

	
	FGOALS-s2 p1
	3
	
	
	

	CCCma
	CanESM2 p1
	5
	
	5
	5

	
	CanESM2 p4
	
	5
	
	

	CSIRO
	CSIRO-Mk3-6-0 p1
	10
	
	5
	5

	
	CSIRO-Mk3-6-0 p4
	
	5
	
	

	IPSL
	IPSL-CM5A-LR p1
	6
	
	3
	3

	
	IPSL-CM5A-LR p2
	
	
	
	2

	
	IPSL-CM5A-LR p3
	
	1
	
	

	
	IPSL-CM5A-MR p1
	3
	
	3
	

	
	IPSL-CM5A-MR p2
	
	
	
	3

	
	IPSL-CM5B-LR p1
	1
	
	
	

	NASA-GISS
	GISS-E2-H p1
	6
	
	5
	5

	
	GISS-E2-H p107
	
	5
	
	

	
	GISS-E2-H p2
	5
	
	
	

	
	GISS-E2-H p3
	
	
	5
	

	
	GISS-E2-H p310
	
	5
	
	

	
	GISS-E2-H-CC p1
	1
	
	
	

	
	GISS-E2-R p1
	6
	
	5
	5

	
	GISS-E2-R p107
	
	5
	
	

	
	GISS-E2-R p2
	5
	
	
	

	
	GISS-E2-R p3
	5
	
	5
	

	
	GISS-E2-R p310
	
	5
	
	

	
	GISS-E2-R-CC p1
	1
	
	
	

	NCAR
	CCSM4 p1
	6
	
	4
	3

	
	CCSM4 p10
	
	3
	
	

	
	CCSM4 p14
	
	2
	
	

	
	CESM1-BGC p1
	1
	
	
	

	
	CESM1-CAM5 p1
	3
	
	3
	1

	
	CESM1-CAM5 p10
	
	3
	
	

	
	CESM1-CAM5-1-FV2 p1
	4
	
	
	

	
	CESM1-FASTCHEM p1
	3
	
	
	

	
	CESM1-WACCM p1
	1
	
	
	

	NCC
	NorESM1-M p1
	3
	1
	1
	1

	
	NorESM1-ME p1
	1
	
	
	

	NOAA-GFDL
	GFDL-CM3 p1
	5
	3
	3
	3

	
	GFDL-ESM2G p1
	3
	
	
	

	
	GFDL-ESM2M p1
	1
	
	1
	1

	
	GFDL-ESM2M p5
	
	1
	
	

	
	Total Runs Used
	92
	45
	51
	38

	
	Total Models Used
	25
	14
	14
	13

	
	Total Institutions Used
	8
	8
	8
	8


[bookmark: _Ref56770946]Table S3. Fully-coupled CMIP5 simulations used in this paper.
