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Supplementary	Tables	

Supplementary	Table	1.		CMIP5	model	resolution	and	land	surface	components	

Model	Name	 Atmosphere	Model	
Resolution	

Dynamic	
Vegetation	

Stomatal	
Conductance	
Scheme	

Soil	Depth,	
Number	of	
Layers	

BCC-CSM1-1	 T42L26	~	2.8°	 No	 Ball-Berry	 3.43m,	10	layers	
CanESM2	 T63L35	~	2.8°	 No	 Leuning	 4.10m,	3	layers	
CESM1-BGC	 0.9°	x	1.25°	 No	 Ball-Berry	 3.80m,	10	layers	
HadGEM2-ES	 1.25°	x	1.875°	 Yes	 Simplified	Leuning	 3.00m,	4	layers	
IPSL-CM5A-LR	 1.9°	x	3.75°	 No	 Ball-Berry	 Varies,	2	layers	
MPI-ESM-LR	 T63L47	~	1.875°	 Yes	 Knorr	 Varies,	1	layer	
Only	hydrologically-active	soil	depths	and	layers	are	listed.	IPSL-CM5A-LR	and	MPI-ESM-LR	
utilize	bucket	models	with	geographically	varying	soil	depths	depending	on	root	distribution.	

Supplementary	Table	2.	Average	rate	of	LAI	change	and	transpiration	change	during	the	first	
and	second	doubling	of	CO2	

Model	Name	
Δ	LAI	

284–568	ppm	
(m2	m-2	ppm-1)	

Δ	LAI	
568–1132	ppm	
(m2	m-2	ppm-1)	

Δ	Transp	
284–568	ppm	
(mm	ppm-1)	

Δ	Transp	
568–1132	ppm	
(mm	ppm-1)	

Tropics	(15°S–15°N)	

BCC-CSM1-1	 1.49-3	 0.789-3	 -3.81-4	 -1.62-4	
CanESM2	 3.29-3	 1.50-3	 -1.72-4	 -1.53-4	
CESM1-BGC	 2.24-3	 1.94-3	 -7.65-4	 -5.66-4	
HadGEM2-ES	 2.48-3	 1.45-3	 -2.97-4	 -6.00-4	
IPSL-CM5A-LR	 1.71	-3	 0.864-3	 -3.38-4	 -2.76-4	
MPI-ESM-LR	 0.424-3	 0.119-3	 -4.34-4	 -3.69-4	

Subtropics	(15°S/N–30°S/N)	

BCC-CSM1-1	 2.76-3	 0.746-3	 +0.486-4	 -0.824-4	
CanESM2	 1.29-3	 0.752-3	 -0.154-4	 -0.542-4	
CESM1-BGC	 1.31-3	 1.13-3	 -3.72-4	 -1.83-4	
HadGEM2-ES	 1.88-3	 0.848-3	 +2.91-4	 -1.44-4	
IPSL-CM5A-LR	 0.507-3	 0.291-3	 -2.36-4	 -0.426-4	
MPI-ESM-LR	 0.542-3	 0.236-3	 -3.34-4	 -3.20-4	

Extratropics	(30°S/N–70°S/N)	

BCC-CSM1-1	 2.25-3	 0.805-3	 +0.312-4	 -0.604-4	
CanESM2	 1.06-3	 0.822-3	 -0.622-4	 -0.578-4	
CESM1-BGC	 0.803-3	 0.630-3	 -2.67-4	 -2.21-4	
HadGEM2-ES	 1.793	 0.686-3	 -0.451-4	 -1.72-4	
IPSL-CM5A-LR	 0.534-3	 0.152-3	 -3.02-4	 -2.50-4	
MPI-ESM-LR	 0.774-3	 0.293-3	 +0.514-4	 -0.744-4	

Rates	of	change	expressed	as:	(ΔLAI/ΔCO2	ppm)	and	(ΔTran/ΔCO2	ppm).	



Supplementary	Note	1	

Earth	 system	 models	 (ESMs)	 exhibit	 varying	 skill	 in	 simulating	 global	 spatial	 patterns	

of	summer	LAI	(Supplementary Figure 1)	(1).		In	the	mid-latitudes,	most	models	correctly	

simulate	greatest	LAI	in	the	deciduous	broadleaf	forests	of	the	eastern	United	States	and	

Europe,	and	in	the	needleleaf	forests	of	Canada,	northern	Europe	and	Asia	(mid-latitude	

centered	spatial	correlations	with	AVH15C1	 range	 from	 0.31	 to	 0.75).	 MPI-ESM-LR	

(correlation	 of	 0.31)	 largely	 misses	 this	pattern.	 Similarly,	 most	 models	 correctly	

simulate	 high	 LAI	 in	 the	 tropical	 evergreen	broadleaf	 forests	of	 the	Amazon,	Congo,	

and	Maritime	Continent	 (tropical,	 centered	pattern	correlations	 with	 AVH15C1	 range	 from	

0.36	 to	 0.71),	 though	 a	 dry	 bias	 in	 CanESM2	 (2)	contributes	to	substantial	

underestimation	of	Amazon	LAI	(correlation	of	0.36).	Some	of	the	regional-scale	LAI	

differences	between	AVH15C1	and	the	models	may	be	driven	by	a	lack	of	prescribed	land	

use	change	in	several	of	the	ESMs.	A	detailed	evaluation	of	simulated	LAI	in	the	CMIP5	

ensemble	can	be	found	in	(1).		
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