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Radiative forcing since 1750 (W/m?)
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Emissions of carbon dioxide (CO,)
from fossil fuel burning
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CO, emissions (Pg C y)

Fossil Fuel CO, Emissions

2000-2009
2.5 % per year
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CDIAC; Friedlingstein et al. 2010, Nature Geoscience

20009:

Emissions: 8.4 PgC
(30.5 Gt CO,)
Growth rate: -1.3%



CO, emissions (Pg C y)

Fossil Fuel CO, Emissions

Annex B (Kyoto protocol)

Industrial Nations

Non Annex B

21 Emerging Economies N
i & Developing Countries |
— | | | | | | | | | | | | | | | | | | | | | -

1990 1995 2000 2005 2010

Time (y)
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most of the growth
in global emissions
originates from
emerging economies



Top Emitters
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Fluxes of Emissions Embodied in Trade (Mt CO, y!)

Year 2004

From dominant net exporting countries (blue) to dominant net importing countries (red).

Davis & Caldeira 2010, PNAS:; See also Peters & Hertwich 2008, Environ, Sci & Tech.



CO, emissions (Pg C y*)
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CDIAC; Friedlingstein et al. 2010, Nature Geoscience

Global CO, emissions
now dominated by coal

Coal emits more CO,
than liquids or gas



CO, emissions (Pg C y)

Fossil Fuel CO, Emissions
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CO, emissions (Pg C y)

Fossil Fuel CO, Emissions compared to
IPCC Marker scenarios used for climate projections

2000-2009 growth
| rates are at the high end
of the emissions scenarios
used by the IPCC to project
climate change
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Updated from Le Quéré et al (2009) Nature Geoscience, using Marker scenarios
modified from Raupach et al. PNAS (2007)



Emissions of CO, from deforestation
and other Land Use Change (LUC)
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CO, emissions (Pg C y)

CO, Emissions from deforestation

and other Land Use Change

0

1990-1999
1.5%0.7

2000-2009
1.1x0.7

1990

1995 2000 2005 2010
Time (y)
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Estimated ~25%
decrease between
the two decades
with large uncertainty



CO, emissions (PgC y)

Regional Emissions from Land Use Change
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CO, emissions (Pg C y?)

Regional Emissions from Land Use Change
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Satellite data
for Brazil and
Indonesia support
recent LUC trends



CO, emissions (PgC y?)

Total CO, Emissions (1960-2009)
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LUC emissions now
~10% of total CO, emissions



Fate of CO, emissions
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Fate of Anthropogenic CO, Emissions (2000-2009)

Global Carbon Project (2010), updated from Le Quéré et al. 2009, Nature Geoscience; Canadell et al. 2007, PNAS



Greenhouse gas concentration (1978-2010)
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Implications of recent trends for
future emissions pathways
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Global air temperature (°

Emission scenarios consistent with 2° C limit
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50% probability of
exceeding 2° C:

=>no more than 305 PgC
(1120 billion ton CO,)
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Key Diagnostic of the Carbon Cycle
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Modelled Natural CO, Sinks
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Top 20 CO, Emitters & Per Capita Emissions 2009
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