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The	Global	Carbon	Project	
•  The	Global	Carbon	Project	(GCP)	was	

established	in	2001	in	recogni;on	of	the	
large	scien;fic	challenges	and	cri;cal	
nature	of	the	carbon	cycle	for	Earth's	
sustainability.	

•  GCP	forms	a	part	of	the	interna;onal	
research	programmes	becoming	part	of	
Future	Earth	

•  The	scien;fic	goal	of	the	project	is	to	
develop	a	complete	picture	of	the	global	
carbon	cycle,	including	both	its	biophysical	
and	human	dimensions	together	with	the	
interac;ons	and	feedbacks	between	them.	

	



The	Global	Carbon	Project	

Pa1erns	and	Variability:	What	are	the	current	geographical	and	temporal	
distribu;ons	of	the	major	pools	and	fluxes	in	the	global	carbon	cycle?	
Processes	and	Interac9ons:	What	are	the	control	and	feedback	mechanisms	
-	both	anthropogenic	and	non-anthropogenic	-	that	determine	the	dynamics	
of	the	carbon	cycle?	
Carbon	Management:	What	are	the	dynamics	of	the	carbon-climate-human	
system	into	the	future,	and	what	points	of	interven;on	and	windows	of	
opportunity	exist	for	human	socie;es	to	manage	this	system?	

	

Integrated	assessment	world	

GCP	
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Carbon Budget: Trends in Emissions and Sinks 

GCP	2015;	Le	Quere	et	al.	2015,	ESDD	

Data: GCP



Global	emissions	from	fossil	fuel	and	industry:	35.9	±	1.8	GtCO2	in	2014,	60%	over	1990		
Projec;on	for	2015:	35.7	±	1.8	GtCO2,	59%	over	1990	

Es;mates	for	2012,	2013,	2014,	and	2015	are	preliminary	
Source:	CDIAC;	Le	Quéré	et	al	2015;	Global	Carbon	Budget	2015	

Uncertainty	is	±5%	for	
one	standard	devia;on	
(IPCC	“likely”	range)	

Emissions	from	fossil	fuel	use	and	industry	



Carbon	intensity	of	economic	ac;vity	-	global		

Financial	crises	have	had	liole	las;ng	effect	on	emissions	growth	
Global	carbon	intensity	has	returned	to	a	phase	of	improvement	aqer	stalling	for	some	years	

Economic	ac;vity	is	measured	in	Purchasing	Power	Parity		
Source:	CDIAC;	Le	Quéré	et	al	2015;	Global	Carbon	Budget	2015	



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;	Kha;wala	et	al	2013;		
Le	Quéré	et	al	2015;	Global	Carbon	Budget	2015	
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Top	fossil	fuel	emioers	

The	top	four	emioers	in	2014	covered	59%	of	global	emissions	
China	(27%),	United	States	(15%),	EU28	(10%),	India	(7%)	

Bunker	fuels	are	used	for	interna;onal	transport	is	3.0%	of	global	emissions	
Sta;s;cal	differences	are	between	the	global	es;mates	and	sum	of	na;onal	totals	is	1.1%	of	global	emissions	

Source:	CDIAC;	Le	Quéré	et	al	2015;	Global	Carbon	Budget	2015	

Consump;on-based	emissions	are	calculated	by	adjus;ng	the		
standard	produc;on-based	emissions	to	account	for	interna;onal	trade	

Source:	Le	Quéré	et	al	2015;	Peters	et	al	2011;	Global	Carbon	Project	2015	





Atlas 1: Engagement with General Public 



Atlas 2: Engagement with Policy Actors (Data Access, Plotting) 



Atlas 3: Engagement with Research Community 





Emissions	from	fossil	fuel	use	and	industry	

Global	CO2	emissions	from	fossil	fuel	use	and	industry	(leq	axis)	and	emissions	per	unit	
economic	ac;vity	(right	axis).	Red	symbols	are	projec;ons	for	2015		

GDP:	Gross	Domes;c	Product	using	Purchasing	Power	Parity		
Source:	Jackson	et	al	2015a;		Global	Carbon	Budget	2015		

Uncertainty	is	±5%	for	
one	standard	devia;on	
(IPCC	“likely”	range)	



Change	in	CO2	emissions	from	fossil-fuel	use	and	industry	

Top:	Annual	change	in	global	CO2	emissions	rela;ve	to	2011	
Booom:	Annual	for	the	EU,	US,	China,	India,	and	the	rest	of	the	world		

The	most	recent	projected	change	in	emissions	is	from	~35.9	CO2	(9.8	Gt	C)	in	2014	to	~35.7	Gt	CO2	(9.7	Gt	C)	in	2015.	
The	filled	symbols	for	2015	denote	projec;ons.		

Source:	Jackson	et	al	2015;	Global	Carbon	Budget	2015		



Energy	consump;on	by	energy	type	-	China	

Energy	consump;on	by	fuel	source	from	2000	to	2014,	with	growth	rates	indicated	for	the	
more	recent	period	of	2010	to	2014	for	China	

Source:	BP	2015;	Jackson	et	al	2015;	Global	Carbon	Budget	2015		

China	 India	



Based on Kirschke et al. 2013, Nature Geoscience 

Global Methane Budget (2nd budget is nearing completion)  

Just Underway: Global Nitrous 
Oxide Budget  



Insert	paper	header	



Scenarios	including	Nega;ve	Emission	Technologies	

Scenarios	including	Nega;ve	Emission	Technologies	for	each	scenario		
category	(colours),	net	land	use	change	fluxes	are	included		

Scenarios	with	Nega;ve	Emissions	Technologies	from	the	AMPERE	and	LIMITS	modelling	comparison		
exercises	(colours),	with	all	other	scenarios	from	the	IPCC	AR5	database	shown	in	grey		

Source:	Smith	et	al	2015;	Global	Carbon	Budget	2015		



Different	Nega;ve	Emission	Technologies	

Schema;c	representa;on	of	carbon	flows	among	atmospheric,	land,	ocean		
and	geological	reservoirs	for	different	technologies		

Source:	Smith	et	al	2015;	Global	Carbon	Budget	2015		



Impact/limit	summary	for	Nega;ve	Emission	Technologies	

The	impacts	and	investment	requirements	of	Nega;ve	Emissions	Technologies		
to	limit	warming	to	2°C	

Water	requirement	is	shown	as	water	droplets,	with	quan;;es	in	km3	per	year.		
All	values	are	for	the	year	2100	except	rela;ve	costs,	which	are	for	2050		

Source:	Smith	et	al	2015;	Global	Carbon	Budget	2015		

~3%	of	the	
freshwater	
currently	
appropriated	for	
human	use	

380–700	Mha	
	
138	billion	



Global	Nega;ve	Emission	Technologies	capacity	

Factors	poten;ally	enhancing	or	limi;ng	the	global	capacity	
	for	Nega;ve	Emission	Technologies		

Source:	Smith	et	al	2015;	Global	Carbon	Budget	2015		





The	remaining	carbon	quota	for	66%	chance	<2°C		

The	total	remaining	emissions	from	2014	to	keep	global	average	temperature	below	2°C		
(900GtCO2)	will	be	used	in	around	20	years	at	current	emission	rates	

 
Grey:	Total	quota	for	2°C.	Green:	Removed	from	quota.	Blue:	remaining	quota.	

With	projected	2015	emissions,	this	remaining	quota	drops	to	865	Gt	CO2	
Source:	Peters	et	al	2015;	Global	Carbon	Budget	2015		



The	emission	pledges	(INDCs)	of	the	top-4	emioers	

Equity:	Remaining	quota	shared	by	current	popula;on.	Iner;a:	The	remaining	quota	shared	by	current	emissions.	
Source:	Peters	et	al	2015;	Global	Carbon	Budget	2015		

The	emission	pledges	compared	to	different	ways	of	sharing	the	remaining	2°C	quota	



Mee;ng	Stanford	2016	

Specific	aoen;on	to	nega;ve	emissions	and	1.5	deg	C	scenarios	



What do 1.5°C scenarios look like?  
(How do they differ from 2°C?) 

Rogelj et al (2015) NCC 

Electricity emissions 



•  Maintain	and	grow	data-driven	work	on:	
•  Contemporary	mul;-GHG	Budgets	
•  Peak	emissions	and	permissible	budgets	to	climate	
stabiliza;on.	

•  Sustainable	deployment	of	carbon-mi;ga;on	op;ons,	
including	nega;ve	emission	technologies.	

•  Development	of	Knowledge	Ac;on	Networks	of	
Future	Earth:	
–  Primarily,	provide	leadership	for	the	“Decarboniza;on”	KAN.	
–  Secondarily,	contribute	to	other	KANs:	nexus	water-food-energy,	

urbaniza;on,	oceans,	others.	

Future 
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