Table S1: Percentage (%) changes in important model metrics, between 2100 and 2000 (RCP2.6). Variables examined (from left to right) are: global tropospheric air mass-weighted mean OH concentration, global chemical methane lifetime, total NOx emissions (including lightning), total lightning NOx emissions, total CO emissions, total NMVOC emissions, global atmospheric methane burden, global tropospheric ozone burden, global mean stratospheric ozone column, global volume-weighted tropospheric mean J(O1D), and global tropospheric mean temperature and humidity. The last row shows the means and standard deviations using a subset of models, excluding CICERO-OsloCTM2, HadGEM2 and UM-CAM.
	Models (RCP2.6)
	OH
	τCH4
	NOx Emis. 
	LiNOx Emis. 
	CO Emis.
	NMVOC Emis.
	CH4 Burd.
	O3 Burd.
	Strat. O3
	J(O1D)
	T
	Q

	CESM-CAM-superfast
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CICERO-OsloCTM2
	+3.7
	-1.3
	-42.6
	0.0
	-39.9
	-5.1
	-27.3
	-18.5
	-0.2
	-
	0.0
	0.0

	CMAM
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	EMAC
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	GEOSCCM
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	GFDL-AM3
	+12.4
	-13.4
	-47.0
	+12.6
	-36.9
	-5.0
	-27.9
	-14.0
	+3.3
	-0.6
	+0.9
	+14.6

	GISS-E2-R
	-7.3
	+6.9
	-44.2
	+3.8
	-42.8
	+0.5
	-21.0
	-5.0
	+8.0
	-7.0
	+0.4
	+6.1

	HadGEM2
	7.3
	-9.0
	-49.7
	+19.6
	-29.0
	-21.1
	-28.5
	-13.0
	7.2
	-
	+0.6
	+9.3

	LMDzORINCA
	+17.7
	-17.0
	-45.8
	+15.7
	-42.2
	-10.0
	-44.5
	-18.5
	-0.2
	-
	+0.7
	-

	MIROC-CHEM
	+11.4
	-12.7
	-36.0
	+7.5
	-43.1
	-7.1
	-28.2
	-16.4
	+2.6
	+0.2
	+0.7
	-10.0

	MOCAGE
	-4.7
	+2.1
	-45.7
	+5.2
	-39.4
	-6.5
	-28.8
	-4.8
	+19.9
	-
	+0.4
	+7.1

	NCAR-CAM3.5
	-9.2
	+9.5
	-51.2
	+3.2
	-36.9
	-7.8
	-28.6
	-21.0
	+3.4
	-2.7
	+0.0
	+0.9

	STOC-HadAM3
	-1.4
	-0.6
	-42.9
	+4.7
	-39.4
	-1.7
	-28.4
	-22.4
	+4.8
	-1.2
	+0.6
	+8.7

	UM-CAM
	+6.6
	-9.5
	-40.6
	+8.1
	-39.0
	-11.3
	-27.9
	-7.4
	+6.7
	+0.1
	+0.6
	+8.9

	Mean 
± stand. dev.
	+3.7
±9.0
	-4.5
±9.1
	-44.0
±4.0
	+7.2
±5.5
	-53.0
±27.0
	-7.5
±5.6
	-29.1
±5.9
	-14.1
±6.5
	+5.6
±5.8
	-1.9
±2.7
	+0.5
±0.3
	+6.9
±4.7

	Mean ± stand. dev. (selected models)
	+2.7±10.9
	-3.6±10.7
	-44.7±4.6
	+7.5±4.8
	-40.1±2.7
	-5.4±3.6
	-29.6±7.1
	-14.6±7.2
	+6.0±6.6
	-2.3±2.9
	+0.5±0.3
	+4.6±8.4



Table S2: Same as Tab. S1, but for RCP4.5.
	Models (RCP4.5)
	OH
	τCH4
	NOx Emis. 
	LiNOx Emis. 
	CO Emis.
	NMVOC Emis.
	CH4 Burd.
	O3 Burd.
	Strat. O3
	J(O1D)
	T
	Q

	CESM-CAM-superfast
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CICERO-OsloCTM2
	+5.3
	-2.4
	-43.1
	0.0
	-44.8
	-5.1
	-9.5
	-10.2
	-0.2
	-
	0.0
	0.0

	CMAM
	+9.1
	-12.2
	-41.8
	-25.0
	-39.7
	-
	-10.2
	-8.0
	+3.5
	-1.3
	+1.1
	+18.9

	EMAC
	+9.7
	-11.5
	-41.5
	+0.3
	-49.7
	+0.9
	-9.9
	-8.8
	+3.0
	+0.7
	+1.0
	+15.5

	GEOSCCM
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	GFDL-AM3
	+19.4
	-19.0
	-41.5
	+23.5
	-47.4
	-3.6
	-9.3
	-4.1
	+3.9
	-1.4
	+1.3
	+22.6

	GISS-E2-R
	-2.2
	+0.1
	-39.2
	+12.2
	-54.9
	+6.9
	+4.6
	-0.4
	+8.8
	-6.1
	+0.8
	+12.5

	HadGEM2
	+21.2
	-19.5
	-44.9
	+31.2
	-37.2
	-26.3
	-10.0
	-0.9
	+8.3
	-
	+0.9
	+16.7

	LMDzORINCA
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	MIROC-CHEM
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	MOCAGE
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	NCAR-CAM3.5
	-1.7
	+0.6
	-48.3
	+8.3
	-47.4
	-5.3
	-10.2
	-12.5
	+3.3
	-1.8
	+0.5
	+7.3

	STOC-HadAM3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	UM-CAM
	+17.2
	-17.8
	-36.0
	+17.5
	-50.4
	-9.2
	-8.7
	+1.4
	+6.9
	+0.1
	+1.1
	+17.7

	Mean
± stand. dev.
	+9.8
±9.1
	-10.2
±8.5
	-42.0
±3.7
	+8.5
±17.3
	-46.4
±5.8
	-6.0
±10.4
	-7.9
±5.1
	-5.4
±5.1
	+4.7
±3.1
	-1.6
±2.4
	+0.8
±0.4
	+13.9
±7.2

	Mean ± stand. dev. (selected models)
	+6.9±9.0
	-8.4±8.5
	-42.5±3.4
	+3.9±18.2
	-47.8±5.5
	-0.3±5.5
	-7.0±6.5
	-6.8±4.6
	+4.5±2.4
	-2.0±2.5
	+0.9±0.3
	+15.4±5.9




Table S3: Same as Tab. S1, but for RCP6.0.
	Models (RCP6.0)
	OH
	τCH4
	NOx Emis. 
	LiNOx Emis. 
	CO Emis.
	NMVOC Emis.
	CH4 Burd.
	O3 Burd.
	Strat. O3
	J(O1D)
	T
	Q

	CESM-CAM-superfast
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CICERO-OsloCTM2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	CMAM
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	EMAC
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	GEOSCCM
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	GFDL-AM3
	+8.1
	-11.6
	-45.8
	+25.4
	-22.9
	-2.6
	-4.6
	-3.2
	+4.7
	-1.7
	+1.6
	+27.7

	GISS-E2-R
	-16.0
	+16.0
	-42.4
	+16.2
	-26.2
	+11.1
	+24.9
	+4.3
	+10.6
	-9.4
	+1.0
	+17.1

	HadGEM2
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	LMDzORINCA
	+12.6
	-15.3
	-48.3
	+38.7
	-26.0
	-6.1
	-18.8
	-11.4
	-0.1
	-
	+1.7
	-

	MIROC-CHEM
	+7.2
	-11.2
	-31.6
	+19.0
	-25.8
	-3.1
	-5.2
	-10.2
	+3.5
	+0.5
	+1.5
	+4.1

	MOCAGE
	-10.5
	+7.1
	-48.1
	+12.3
	-24.4
	-3.3
	-7.0
	+1.7
	+21.3
	-
	+1.0
	+15.1

	NCAR-CAM3.5
	-11.7
	+7.0
	-47.0
	+18.0
	-22.9
	-3.8
	-7.3
	-16.9
	+3.0
	-0.5
	+1.0
	+16.4

	STOC-HadAM3
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	UM-CAM
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Mean
± stand. dev.
	-1.7
±12.3
	-1.3
±13
	-43.0
±6.7
	+18.2
±4.8
	-24.7
±1.5
	-1.3
±6.2
	-3.0
±14.6
	-5.9
±8.2
	+7.2
±7.8
	-2.8
±4.5
	+1.3
±0.3
	+16.1
±8.4

	Mean ± stand. dev. (selected models)
	-1.7
±12.3
	-1.3
±13
	-43.0
±6.7
	+18.2
±4.8
	-24.7
±1.5
	-1.3
±6.2
	-3.0
±14.6
	-5.9
±8.2
	+7.2
±7.8
	-2.8
±4.5
	+1.3
±0.3
	+16.1
±8.4


[bookmark: _GoBack]
Table S4: Regression statistics for present-day and 2100 minus present-day global tropospheric OH and global tropospheric chemical methane lifetime, and different predictor variables. We show the slope (b1), slope p-value (b1 p-val) and coefficient of determination (R2). Variables significant at the 90% level appear in bold and variables significant at the 95% level appear in bold and italics. All available models have been used for this table.
	
	b1
	b1 p-val
	R2
	b1
	b1 p-val
	R2

	2000
	OH
	
	
	τCH4
	
	

	NOx Em.
	1.2x10-1
	0.38
	0.02
	-1.1 x10-1
	0.28
	0.02

	LiNOx Em.
	2.8 x10-1
	0.27
	0.09
	-9.2 x10-2
	0.63
	0.00

	CO Em.
	-4.4 x10-3
	0.15
	0.03
	2.1 x10-3
	0.40
	-0.04

	NMVOC Em.
	2.9 x10-3
	0.06
	0.23
	-1.9 x10-3
	0.17
	0.13

	CH4 Burden
	-2.9 x10-3
	0.60
	-0.05
	1.4 x10-3
	0.73
	-0.01

	CO Burden
	-1.6 x10-2
	0.11
	0.26
	1.4 x10-2
	0.04
	0.33

	O3 Burden
	-4.7 x10-3
	0.81
	-0.04
	7.8 x10-3
	0.59
	-0.04

	Strat. O3
	-1.9 x10-2
	0.47
	-0.05
	1.7 x10-2
	0.45
	-0.01

	J(O1D)
	3.2 x10+0
	0.03
	0.38
	-1.3 x10+0
	0.24
	0.33

	Temp.
	-3.1 x10-1
	0.57
	-0.03
	2.1 x10-1
	0.62
	0.00

	Hum.
	2.7 x10+0
	0.41
	0.08
	-1.4 x10+0
	0.58
	0.04

	2100-2000
	
	
	
	
	
	

	NOx Em.
	1.1 x10-1
	0.26
	0.14
	-1.8 x10-1
	0.10
	0.28

	LiNOx Em.
	2.6 x10-1
	0.26
	0.14
	-3.2 x10-1
	0.24
	0.15

	CO Em.
	-1.7 x10-2
	0.54
	0.04
	4.3 x10-2
	0.15
	0.18

	NMVOC Em.
	-2.3 x10-3
	0.53
	0.05
	2.0 x10-3
	0.65
	0.02

	CH4 Burden
	-2.7 x10-4
	0.64
	0.03
	4.4 x10-4
	0.52
	0.04

	CO Burden
	-1.6 x10-2
	0.03
	0.41
	1.8 x10-2
	0.04
	0.38

	O3 Burden
	1.3 x10-3
	0.91
	0.00
	-5.7 x10-3
	0.69
	0.02

	Strat. O3
	-1.8 x10-2
	0.40
	0.06
	6.0 x10-3
	0.82
	0.00

	J(O1D)
	3.9 x10+0
	0.20
	0.76
	-6.2 x10+0
	0.11
	0.77

	Temp.
	2.7 x10-1
	0.06
	0.33
	-4.1 x10-1
	0.00
	0.55

	Hum.
	1.7 x10+0
	0.07
	0.34
	-2.7 x10+0
	0.00
	0.52
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Figure S1: Evolution of air mass-weighted global tropospheric mean OH
concentration (a) and northern hemisphere to southern hemisphere (N/S) OH ratio
in the RCP8.5 scenario. It is evident that whether this ratio is high or low in a particular model is not correlated with whether modelled global mean OH is high or low. For example, the UM-CAM model has the lowest global mean OH in 2000, while it has the highest N/S ratio. On the other hand, in NCAR-CAM3.5, both these metrics have high values relative to the average model. RCP8.5 shows the most coherent trend (positive) in the N/S ratio, which is opposite in sign to the similarly coherent trend in global mean OH.
[image: ]
Figure S2: Change in surface annual mean OH concentration between 2000 and 2100 in RCP2.6, in all models. The bottom model layer results have been used as representative for the surface.
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Figure S2 (continued)
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Figure S3: Change in surface annual mean OH concentration between 2000 and 2100 in RCP8.5, in all models. The bottom model layer results have been used as representative for the surface.
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Figure S3 (continued) 
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Figure S4: Change in annual mean OH concentration between 2000 and 2100 in RCP2.6 in different tropospheric subdomains, for all models.
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Figure S4 (continued) 
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