	SL. No
	Model ID
	Institution
	Resolution (In degree)

	1
	ACCESS.CM2
	Australian Research Council Centre of Excellence for climate System Science, Australia 
	1.87°×1.25°

	2
	ACCESS.ESM1.5
	Australian Research Council Centre of Excellence for climate System Science, Australia
	1.87°×1.25°

	3
	CanESM5
	Canadian Center for Climate Modeling and Analysis, Canada
	2.8°×2.8°

	4
	CNRM.CM6.1
	Centre National de Recherches Météorologiques, France
	1.4°×1.4°

	5
	CNRM.ESM2.1
	Centre National de Recherches Météorologiques, France
	1.4°×1.4°

	6
	EC.Earth3
	European EC-Earth Consortium
	0.7°×0.7°

	7
	FGOALS.g3
	University of Chinese Academy and Science, China
	2.0°×2.02°

	8
	GFDL.ESM4
	NOAA Geophysical Fluid Dynamics Laboratory, USA
	2.0°×2.0°

	9
	INM.CM4.8
	Institute of Numerical Mathematics, Russia
	2.°×1.5°

	10
	        INM.CM5.0
	Institute of Numerical Mathematics, Russia 
	2.0°×1.5°

	11
	IPSL.CM6A.LR
	Institute of Pieree Simon Laplace (IPSL), France
	2.50°×1.27°

	12
	KACE.1.0.G
	
	1.3°×0.9°

	13
	MIROC6
	Japan Agency for Marine-Earth Science and Technology (JAMSTEC), Japan
	1.40°×1.40°

	14
	MIROC.ES2L
	Japan Agency for Marine-Earth Science and Technology (JAMSTEC), Japan
	2.8°×2.8°

	15
	MPI.ESM1.2.HR
	Max Plank Institute for Meteorology, Germany
	0.94°×0.94°

	16
	MPI.ESM1.2.LR
	Max Plank Institute for Meteorology, Germany
	1.87°×1.86°

	17
	MRI.ESM2.0
	Meteorological Research Institute, Japan
	1.12°×1.12°

	18
	NorESM2.LM
	Norweign Climate Centre, Norway
	1.0°×1.0°

	19
	UKESM1.0.LL
	Natural Environment Research Council (NERC) and the Met Office, UK
	1.9°×1.3°


Table 1. Descriptions of Models


Table 2: Ranking of GCMs in replicating pre-monsoon precipitation, maximum temperature and minimum temperature 
	Model Name
	Precipitation
	Max. Temp
	Min. Temp

	
	Score
	Rank
	Score
	Rank
	Score
	Rank

	[bookmark: _Hlk149144306]ACCESS.CM2
	0.91
	1
	0.24
	15
	0.82
	5

	ACCESS.ESM1.5
	0.85
	3
	0.38
	10
	0.77
	11

	CanESM5
	0.35
	16
	0.21
	16
	0.23
	19

	CNRM.CM6.1
	0.60
	7
	0.25
	14
	0.73
	13

	CNRM.ESM2.1
	0.64
	6
	0.26
	12
	0.81
	9

	EC.Earth3
	0.74
	5
	0.39
	9
	0.82
	8

	FGOALS.g3
	0
	19
	0.17
	18
	0.76
	12

	GFDL.ESM4
	0.30
	18
	0.30
	11
	0.82
	7

	INM.CM4.8
	0.58
	9
	0.92
	1
	0.43
	17

	INM.CM5.0
	0.56
	11
	0.79
	3
	0.42
	18

	IPSL.CM6A.LR
	0.48
	13
	0.43
	4
	0.62
	14

	KACE.1.0.G
	0.57
	10
	0.07
	19
	0.82
	6

	MIROC6
	0.86
	2
	0.88
	2
	0.57
	16

	MIROC.ES2L
	0.60
	8
	0.20
	17
	0.83
	4

	MPI.ESM1.2.HR
	0.41
	14
	0.40
	8
	0.94
	1

	MPI.ESM1.2.LR
	0.34
	17
	0.42
	6
	0.79
	10

	MRI.ESM2.0
	0.54
	12
	0.41
	7
	0.93
	2

	NorESM2.LM
	0.36
	15
	0.42
	5
	0.60
	15

	UKESM1.0.LL
	0.83
	4
	0.25
	13
	0.88
	3




Table 3: Ranking of GCMs in replicating monsoon precipitation, maximum temperature and minimum temperature
	Model Name
	Precipitation
	Max. Temp
	Min. Temp

	
	Score
	Rank
	Score
	Rank
	Score
	Rank

	ACCESS.CM2
	0.95
	2
	0.17
	17
	0.82
	6

	ACCESS.ESM1.5
	0.80
	5
	0.24
	13
	[bookmark: _Hlk152009347]0.87
	2

	CanESM5
	0.43
	14.5
	0.20
	15
	0.37
	18

	CNRM.CM6.1
	0.43
	14.5
	0.42
	4
	0.67
	14

	CNRM.ESM2.1
	0.74
	6
	0.40
	6
	0.70
	12

	EC.Earth3
	0.70
	8
	0.41
	5
	0.74
	9

	FGOALS.g3
	0.15
	19
	0.13
	18
	0.76
	8

	GFDL.ESM4
	0.68
	9
	0.37
	8
	0.82
	5

	INM.CM4.8
	0.54
	13
	0.95
	2
	0.43
	17

	INM.CM5.0
	0.65
	10
	[bookmark: _Hlk152008731]0.97
	1
	0.44
	16

	IPSL.CM6A.LR
	0.36
	18
	0.54
	3
	0.68
	13

	KACE.1.0.G
	0.85
	4
	0.09
	19
	0.86
	3

	[bookmark: _Hlk150280027]MIROC6
	0.58
	12
	0.40
	7
	0.15
	19

	MIROC.ES2L
	0.59
	11
	0.21
	14
	0.73
	10

	MPI.ESM1.2.HR
	0.39
	17
	0.32
	10
	0.76
	7

	MPI.ESM1.2.LR
	0.71
	7
	0.33
	9
	0.73
	11

	MRI.ESM2.0
	0.41
	16
	0.26
	12
	0.99
	1

	NorESM2.LM
	0.89
	3
	0.28
	11
	0.67
	15

	UKESM1.0.LL
	0.97
	1
	0.17
	16
	0.85
	4




Table 4: Ranking of GCMs in replicating post-monsoon precipitation, maximum temperature and minimum temperature
	Model Name
	Precipitation
	Max. Temp
	Min. Temp

	
	Score
	Rank
	Score
	Rank
	Score
	Rank

	ACCESS.CM2
	0.95
	1
	0.42
	15
	0.75
	5

	ACCESS.ESM1.5
	0.50
	12
	0.76
	3
	0.41
	13

	CanESM5
	0.83
	5
	0.48
	9
	0.09
	19

	CNRM.CM6.1
	0.42
	15
	0.57
	5
	0.25
	18

	CNRM.ESM2.1
	0.31
	18
	0.55
	6
	0.26
	17

	EC.Earth3
	0.63
	8
	0.46
	12
	0.49
	11

	FGOALS.g3
	0.30
	19
	0.20
	18
	0.81
	4

	GFDL.ESM4
	0.89
	2
	0.52
	7
	0.46
	12

	INM.CM4.8
	0.51
	11
	0.97
	2
	0.33
	14

	INM.CM5.0
	0.45
	13
	0.98
	1
	0.27
	16

	IPSL.CM6A.LR
	0.82
	6
	0.45
	13
	0.55
	9

	KACE.1.0.G
	0.68
	7
	0.16
	19
	0.91
	1

	MIROC6
	0.39
	17
	0.66
	4
	0.29
	15

	MIROC.ES2L
	0.86
	3
	0.35
	17
	0.71
	7

	MPI.ESM1.2.HR
	0.41
	16
	0.49
	8
	0.54
	10

	MPI.ESM1.2.LR
	0.45
	14
	0.46
	11
	0.59
	8

	MRI.ESM2.0
	0.62
	9
	0.46
	10
	0.74
	6

	NorESM2.LM
	0.83
	4
	0.37
	16
	0.83
	3

	UKESM1.0.LL
	0.58
	10
	0.43
	14
	0.84
	2




Table 5: Ranking of GCMs in replicating winter precipitation, maximum temperature and minimum temperature
	Model Name
	Precipitation
	Max. Temp
	Min. Temp

	
	Score
	Rank
	Score
	Rank
	Score
	Rank

	ACCESS.CM2
	0.12
	19
	0.68
	6
	0.76
	4

	ACCESS.ESM1.5
	0.36
	15
	0.75
	5
	0.64
	11

	CanESM5
	0.58
	7
	0.44
	17
	0.32
	19

	CNRM.CM6.1
	0.69
	5
	0.59
	13
	0.51
	14

	CNRM.ESM2.1
	0.98
	1
	0.61
	9
	0.47
	16

	EC.Earth3
	0.78
	3
	0.56
	14
	0.65
	9

	FGOALS.g3
	0.36
	17
	0.42
	18
	0.75
	6

	GFDL.ESM4
	0.55
	8
	0.88
	2
	0.42
	17

	INM.CM4.8
	0.29
	18
	0.97
	1
	0.53
	13

	INM.CM5.0
	0.39
	14
	0.83
	3
	0.40
	18

	IPSL.CM6A.LR
	0.73
	4
	0.62
	8
	0.51
	15

	KACE.1.0.G
	0.36
	16
	0.32
	19
	0.76
	3

	MIROC6
	0.78
	2
	0.60
	12
	0.64
	10

	MIROC.ES2L
	0.48
	11
	0.47
	16
	0.77
	2

	MPI.ESM1.2.HR
	0.52
	10
	0.66
	7
	0.63
	12

	MPI.ESM1.2.LR
	0.53
	9
	0.61
	10
	0.66
	8

	MRI.ESM2.0
	0.66
	6
	0.80
	4
	0.72
	7

	NorESM2.LM
	0.47
	12
	0.53
	15
	0.76
	5

	UKESM1.0.LL
	0.44
	13
	0.61
	11
	0.80
	1




Table 6: Ranking of GCMs in replicating annual precipitation, maximum temperature and minimum temperature
	 Model Name
	Precipitation
	Max. Temp
	Min. Temp

	
	Score
	Rank
	Score
	Rank
	Score
	Rank

	ACCESS.CM2
	0.99
	1
	0.27
	15
	0.83
	4

	ACCESS.ESM1.5
	0.85
	4
	0.49
	4
	0.76
	7

	CanESM5
	0.40
	16
	0.28
	14
	0.25
	19

	CNRM.CM6.1
	0.67
	6
	0.33
	9
	0.58
	15

	CNRM.ESM2.1
	0.59
	8
	0.34
	8
	0.60
	13

	EC.Earth3
	0.69
	5
	0.32
	12
	0.72
	10

	FGOALS.g3
	0.01
	19
	0.16
	18
	0.76
	6

	GFDL.ESM4
	0.53
	11
	0.35
	6
	0.64
	12

	INM.CM4.8
	0.41
	15
	1
	1
	0.45
	16

	INM.CM5.0
	0.49
	13
	0.87
	2
	0.39
	18

	IPSL.CM6A.LR
	0.39
	17
	0.37
	5
	0.58
	14

	KACE.1.0.G
	0.88
	3
	0.12
	19
	0.87
	3

	MIROC6
	0.57
	10
	0.75
	3
	0.41
	17

	MIROC.ES2L
	0.58
	9
	0.23
	17
	0.79
	5

	MPI.ESM1.2.HR
	0.33
	18
	0.35
	7
	0.75
	8

	MPI.ESM1.2.LR
	0.47
	14
	0.34
	10
	0.72
	9

	MRI.ESM2.0
	0.49
	12
	0.34
	11
	0.91
	1

	NorESM2.LM
	0.66
	7
	0.29
	13
	0.70
	11

	UKESM1.0.LL
	0.96
	2
	0.27
	16
	0.88
	2




Table 7: Overall Ranking of GCMs based on RM score
	Model Name
	Precipitation
	Max. Temp
	Min. Temp

	
	RM Score
	Rank
	RM Score
	Rank
	RM Score
	Rank

	ACCESS.CM2
	0.75
	1
	0.28
	14
	0.75
	4

	ACCESS.ESM1.5
	0.59
	4
	0.63
	6
	0.54
	8

	[bookmark: _Hlk151933958]CanESM5
	0.38
	13
	0.25
	16
	[bookmark: _Hlk151933990]0.01
	19

	CNRM.CM6.1
	0.5
	10
	0.53
	10
	0.22
	15

	CNRM.ESM2.1
	0.59
	5
	0.57
	8
	0.29
	14

	EC.Earth3
	0.69
	2
	0.45
	12
	0.50
	10

	FGOALS.g3
	0.02
	19
	0.05
	18
	0.62
	6

	GFDL.ESM4
	0.49
	11
	0.64
	5
	0.44
	12

	INM.CM4.8
	0.30
	17
	[bookmark: _Hlk151933780]0.93
	1
	0.19
	16

	INM.CM5.0
	0.36
	14
	0.89
	2
	0.09
	18

	IPSL.CM6A.LR
	0.39
	12
	0.65
	4
	0.31
	13

	KACE.1.0.G
	0.58
	6
	0
	19
	0.83
	2

	MIROC6
	0.55
	9
	0.15
	3
	0.19
	17

	MIROC.ES2L
	0.56
	8
	0.71
	17
	0.70
	5

	MPI.ESM1.2.HR
	0.21
	18
	0.58
	7
	0.6
	7

	MPI.ESM1.2.LR
	0.36
	16
	0.56
	11
	0.51
	9

	MRI.ESM2.0
	0.42
	11
	0.54
	9
	0.82
	3

	NorESM2.LM
	0.57
	7
	0.37
	13
	0.48
	11

	[bookmark: _Hlk151933821]UKESM1.0.LL
	0.68
	3
	0.26
	15
	[bookmark: _Hlk151933912]0.87
	1



[bookmark: _Hlk152028220]
Table 8: GCMs selected for estimating multi-model ensemble mean climate
	Model Name
	Over all Rank (Precipitation)
	Over all Rank (Max. Temp)
	Over all Rank (Min. Temp)
	RM Value
	Rank

	[bookmark: _Hlk151945280]ACCESS.ESM1.5
	4
	6
	8
	0.68
	1

	[bookmark: _Hlk152005805]ACCESS.CM2
	1
	14
	4
	0.67
	2

	[bookmark: _Hlk152005849]UKESM1.0.LL
	3
	15
	1
	0.67
	3

	[bookmark: _Hlk152005874]MRI.ESM2.0
	11
	9
	3
	0.59
	4

	[bookmark: _Hlk152005901]EC.Earth3
	2
	12
	10
	0.58
	5

	CNRM.ESM2.1
	5
	8
	14
	0.53
	6

	KACE.1.0.G
	6
	19
	2
	0.53
	7

	GFDL.ESM4
	11
	5
	12
	0.51
	8

	IPSL.CM6A.LR
	12
	4
	13
	0.49
	9

	MIROC6
	9
	3
	17
	0.49
	10

	MIROC.ES2L
	8
	17
	5
	0.47
	11

	NorESM2.LM
	7
	13
	11
	0.46
	12

	MPI.ESM1.2.HR
	18
	7
	7
	0.44
	13

	INM.CM4.8
	17
	1
	16
	0.40
	14

	INM.CM5.0
	14
	2
	18
	0.40
	15

	CNRM.CM6.1
	10
	10
	15
	0.39
	16

	MPI.ESM1.2.LR
	16
	11
	9
	0.37
	17

	FGOALS.g3
	19
	18
	6
	0.25
	18

	CanESM5
	13
	16
	19
	0.15
	19

	
	
	
	
	
	

	
	
	
	
	
	
















	
	Arithmetic Mean (AM)
	Bayesian Model Averaging (BMA)

	
	Precipitation
	Max. Temp
	Min. Temp
	Precipitation
	Max.
Temp
	Min.
Temp

	Correlation Coefficient (R2)
	0.66
	[bookmark: _Hlk152002189]0.35
	[bookmark: _Hlk152002868]0.66
	0.78
	[bookmark: _Hlk152002220]0.62
	0.78

	Mean Absolute Error (MAE)
	[bookmark: _Hlk152001708]348.54

	[bookmark: _Hlk152002285]4.60

	[bookmark: _Hlk152002923]4.21

	[bookmark: _Hlk152001748]189.06
	[bookmark: _Hlk152002331]0.26

	0.24


	Root Mean Square Error (RMSE)
	[bookmark: _Hlk152001845]601.68
	[bookmark: _Hlk152002381]4.73
	[bookmark: _Hlk152002980]3.47
	[bookmark: _Hlk152001893]277.80
	0.38
	0.31

	Kling Gupta Efficiency (KGE)
	[bookmark: _Hlk152001964]0.59
	[bookmark: _Hlk152002424]0.28
	[bookmark: _Hlk152003049]0.45
	[bookmark: _Hlk152001987]0.82
	0.65
	[bookmark: _Hlk152003078]0.82

	Nash-Sutcliffe efficiency (NSE)
	[bookmark: _Hlk152002023]-0.59
	[bookmark: _Hlk152002507]-10.34
	[bookmark: _Hlk152003211]-6.50
	[bookmark: _Hlk152002047]0.71
	0.37
	0.71

	Degree of Agreement (d)
	[bookmark: _Hlk152002097]0.75

	[bookmark: _Hlk152002666]0.34
	0.39

	[bookmark: _Hlk152002142]0.93

	[bookmark: _Hlk152002705]0.87

	0.93




[bookmark: _Hlk152028143]Table 9: Comparison of Arithmetic Mean (AM) and Bayesian Model Averaging (BMA) in calculating multi-model ensemble mean


