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But we can probably figure out what observational 
constraints are needed to better project its impact on 
future anthropogenic climate change
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Global	carbon	budget

The	cumulative	contributions	to	the	global	carbon	budget	from	1870

Figure	concept	from	Shrink	That	Footprint
Source:	CDIAC;	NOAA-ESRL;	Houghton	et	al	2012;	Giglio et	al	2013;	Joos et	al	2013;	Khatiwala et	al	2013;	

Le	Quéré	et	al	2016; Global	Carbon	Budget	2016
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Fate	of	anthropogenic	CO2 emissions	(2006-2015)

Source:	CDIAC;	NOAA-ESRL;	Houghton	et	al	2012;	Giglio et	al	2013;	Le	Quéré	et	al	2016; Global	Carbon	Budget	2016
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Global	carbon	budget

The	carbon	sources	from	fossil	fuels,	industry,	and	land	use	change	emissions	are	balanced	by	
the	atmosphere and	carbon	sinks	on	land	and	in	the	ocean	

Source:	CDIAC;	NOAA-ESRL;	Houghton	et	al	2012;	Giglio et	al	2013;	Joos et	al	2013;	Khatiwala et	al	2013;	
Le	Quéré	et	al	2016; Global	Carbon	Budget	2016
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UMD) simulate a sink/source transition for the land
carbon flux. The source arising in the UMD simulation
is mainly due to the fact that this model already simu-
lates a very weak land carbon uptake in the uncoupled

simulation (uptake of 0.3 GtC yr!1 for the 1990s and 1
GtC yr!1 by 2100). These two models are also the ones
that simulate the larger atmospheric CO2 concentration
by 2100, as the land is a source of CO2 at that time. This

FIG. 1. (a) Atmospheric CO2 for the coupled simulations (ppm) as simulated by the HadCM3LC (solid black),
IPSL-CM2C (solid red), IPSL-CM4-LOOP (solid yellow), CSM-1 (solid green), MPI (solid dark blue), LLNL
(solid light blue), FRCGC (solid purple), UMD (dash black), UVic-2.7 (dash red), CLIMBER (dash green), and
BERN-CC (dash blue). (b) Atmospheric CO2 difference between the coupled and uncoupled simulations (ppm).
(c) Land carbon fluxes for the coupled runs (GtC yr!1). (d) Differences between coupled and uncoupled land
carbon fluxes (GtC yr!1). (e), (f) Same as (c), (d), respectively, for the ocean carbon fluxes.
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Potential	influence	on	future	carbon	trajectory
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