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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
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Source: CDIAC: NOAA-ESRL: Houghton et al 2012; Giglio et al 2013: Joos et al 2013: Khatiwala et al 2013
Le Quéré et al 2015; Global Carbon Budget 2015
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Atmospheric CO, datasets

NOAA/ESRL (Dlugokencky et al. 2015)

Scripps (Keeling et al. 1976)

Fossil Fuels and Industry
CDIAC (Boden et al. 2015)
USGS, 2015

UNFCCC, 2015

BP, 2015

Consumption Emission
Peters et al. 2011

Land-Use Change
Houghton et al. 2012
van der Werf et al. 2010

Atmospheric inversions

CarbonTracker (Peters et al. 2010)

Jena CarboScope (Rodenbeck et al. 2003)

Land models

MACC (Chevallier et al. 2005)

CLM4-5BGC | ISAM | JSBACH | JULES | LPJ-GUESS |
LPJ | LPJmL | OCNv1.r240 | ORCHIDEE | VEGAS | VISIT

Ocean models

NEMO-PlankTOMS5 | NEMO-PISCES (IPSL) | CCSM-BEC
| MICOM-HAMMOC | MPIOM-HAMMOC | NEMO-
PISCES (CNRM) | CSIRO | MITgem-REcoM2

SOCAT

SOCATv3 (Bakker et al. 2014, 2015)

Ocean Data products

Jena CarboScope (Rodenbeck et al. 2014)

Landschutzer et al. 2015

Full references provided in Le Quéré et al 2015
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The global CO, concentration increased from ~277ppm in 1750 to 399ppm in 2015 (up 44%)
2016 will be the first full year with concentration above 400ppm
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Globally averaged surface atmospheric CO, concentration. Data from: NOAA-ESRL after 1980;
the Scripps Institution of Oceanography before 1980 (harmonised to recent data by adding 0.542ppm)
Source: NOAA-ESRL; Scripps Institution of Oceanography; Global Carbon Budget 2015
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The CO, concentration is driven by changes in:
the seasonal cycle (short), volcanos (short), ENSO (interannual), CO, emissions (long)
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Source: http://folk.uio.no/roberan/t/CO2 drivers.shtml
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Ocean carbon sink continues to increase
9.5+1.8 GtCO,/yr for 2005-2015 and 10.7+1.8 GtCO,/yr in 2014

I:?ata: GCP
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Source: Le Quéré et al 2015; Global Carbon Budget 2015

Individual estimates from Buitenhuis et al. (2010); Aumont and Bopp (2006); Doney et al. (2009); Assmann et al. (2010); llyiana et al. (2013); Sérérian et al. (2013); Oke et al. (2013);
Landschutzer et al. (2014); Park et al. (2010); Rodenbeck et al. (2014). References provided in Le Quéré et al. (2015).
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The residual land sink is increasing with time to 15.0£2.9 GtCO,/yr in 2014, large variability
Total CO, fluxes on land (including land-use change) are constrained by atmospheric inversions
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Source: Le Quéré et al 2015; Global Carbon Budget 2015

Individual estimates from Zhang et al. (2013); Oleson et al. (2013); Jain et al. (2013); Clarke et al. (2011); Smith et al. (2001); Sitch et al. (2003); Stocker et al. (2013); Krinner et al. (2005);
Zeng et al. (2005); Kato et al. (2013); Peters et al. (2010); Rodenbeck et al. (2003); Chevallier et al. (2005). References provided in Le Quéré et al. (2014).
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Bayesian optimization decreases the uncertainty in the land sink by 41%, ocean sink by 46%,
land-use change by 47%, while fossil fuel uncertainty is marginally improved
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Global emissions from fossil fuel and industry: 36.3 £ 1.8 GtCO, in 2015, 63% over 1990

Dlata: CDIAC/GICF’/BP/USG:S
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Uncertainty is =5% for
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(IPCC “likely” range)

CO, emissions (Gt CO,/yr)
8
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Estimates for 2014, and 2015 are preliminary
Source: CDIAC; Le Quéré et al 2015; Global Carbon Budget 2015
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Global land-use change emissions are estimated as 3.5 = 1.8 GtCO, during 2006—2015
The data suggests a general decrease in emissions since 1990, but a recent uptick
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Three different estimation methods have been used, indicated here by different shades of grey
Land-use change also emits CH, and N,O which are not shown here
Source: Houghton et al 2012; Giglio et al 2013; Le Quéré et al 2015; Global Carbon Budget 2014
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Land-use change was the dominant source of annual CO, emissions until around 1950

Datal: CDIAC/G:CP
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Others: Emissions from cement production and gas flaring
Source: CDIAC; Houghton et al 2012; Giglio et al 2013; Le Quéré et al 2015; Global Carbon Budget 2015



http://cdiac.ornl.gov/trends/emis/meth_reg.html
http://www.biogeosciences.net/9/5125/2012/bg-9-5125-2012.html
http://onlinelibrary.wiley.com/doi/10.1002/jgrg.20042/abstract
http://dx.doi.org/10.5194/essd-7-349-2015
http://www.globalcarbonproject.org/carbonbudget/

\ . . |G\
GLOBAL CARBON TOp fossil fuel emitters @Peters_Glen

PROJECT

The top four emitters in 2014 covered 59% of global emissions
China (29%), United States (15%), EU28 (10%), India (6%)

Dlata: CDIAC/QCP
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Bunker fuels are used for international transport is 3.1% of global emissions
Statistical differences are between the global estimates and sum of national totals is 1.2% of global emissions
Source: CDIAC; Le Quéré et al 2015; Global Carbon Budget 2015
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The emission pledges submitted to the Paris climate summit avoid the worst effects of climate
change (red), most studies suggest a likely temperature increase of about 3°C (brown)

Data: CDIAG/GCP/IPCC/Fuss et al 2014
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Over 1000 scenarios from the IPCC Fifth Assessment Report are shown
Source: Fuss et al 2014; CDIAC; Global Carbon Budget 2015
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<1.5°C <2.0°C

Rogelj et al 2016
IPCC AR5 SYR (Table 2.2): Le Quéré et al 2015: Global Carbon Budget 2015
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The carbon budget from 2017 for a 66% change are:
2250 billion tonnes CO, for 1.5°C and 2900 billion tonnes CO, for 2°C

<1.5°C <2.0°C

~150 GtCO, ~800 GtCO,
remaining remaining

Large uncertainty,
Incomplete assessment

“Exceedance Budgets” (Rogelj et al 2016), rounded to the nearest 50GtCO,
Source: IPCC AR5 SYR (Table 2.2); Le Quéré et al 2015; Global Carbon Budget 2015
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Cumulative global CO, emissions from fossil fuels, industry, and land use change and four
simplified future pathways compared to probability of exceeding different temperatures
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The emission pledges from the US, EU, China, and India leave little room for other countries to
emit in a 2°C emission budget (66% chance), no chance in 1.5°C budget
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Source: Peters et al 2015; Global Carbon Budget 2015
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More information, data sources and data files
www.globalcarbonproject.org

The Global Carbon Atlas is a platform to explore and visualize the most up-to-date data on

GLOBAL
CARBON ATLAS

OUTREACH

Take a journey through
the history and future of
human development and
carbon

carben Fluxes resulting from human activities and natural processes.

Human impacts on the carbon cycle are the most important cause of climate change.

EMISSIONS

Explore and download
global and country level
carbon emissions from
uman aetivity.

RESEARCH

Explore and visualize
m;;aardl carbonhdara,h

and get access throug!
data providers

More information, data sources and data files:
www.globalcarbonatlas.org
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