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CDIAC data based on UN, BP & IEA statistics; updated from Friedlingstein et al. Nature Geoscience 2010

2010: +5.6 %
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Davis & Caldeira PNAS 2010

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

Year 2004

Fluxed of Emissions Embodied in Trade (Mt CO2/y)
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Global CO2 emissions
now dominated by coal

Coal emits more CO2
than liquids or gas

CDIAC; Le Quéré et al. 2009, Nature Geoscience

CO
2

em
iss

ion
s (

Pg
 C

 y-1
)

1990 1995 2000 2005 2010

1

2

3

Time (y)

Coal

Liquids

Gas

Cement production

40%

36%

CO2 Emissions by Fossil Fuel Type



Improvements in 
the fossil fuel 

intensity of the 
economy are 
slowing down 

because of coal 
use

CDIAC CO2 emissions growth - IMF GDP growth
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Fossil Fuel CO2 Emissions compared to 
IPCC Marker scenarios used for climate projections

Updated from Le Quéré et al (2009) Nature Geoscience, using Marker scenarios
modified from Raupach et al. PNAS (2007)
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Fossil Fuel CO2 Emissions compared to 
IPCC Marker scenarios used for climate projections

Updated from Le Quéré et al (2009) Nature Geoscience, using Marker scenarios
modified from Raupach et al. PNAS (2007)
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Estimated ~25% 
decrease between 

the two decades
with large uncertainty

WHRC; Friedlingstein et al. 2010, Nature Geoscience; FAO 2010 Forest report
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CO2 Emissions from deforestation 
and other Land Use Change
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Updated from Le Quéré et al. 2009, Nature Geoscience; Canadell et al. 2007, PNAS
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Fate of anthropogenic CO2 emissions (2000-2009)
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Trend:  0.41±0.35 % y-1  (p=~0.98 for 1959-2010)
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Raupach et al., Nature Geoscience, under review; Canadell et al. PNAS 2007
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Possible Reasons for a Positive Trend in 
Airborne Fraction:

• Accidental (p=0.98; errors in land use)

• Emissions are rising too fast

• Sinks are saturating because of high CO2

• Sinks/reservoirs are responding to climate change 
and variability



Possible Reasons for a Positive Trend in 
Airborne Fraction:

• Accidental (p=0.98; errors in land use)

• Emissions are rising too fast

• Sinks are saturating because of high CO2

• Sinks/reservoirs are responding to climate change 
and variability (this conclusion is debated)



1959-2008 Trend in Airborne Fraction (% per year):

Observations: + 0.41 ± 0.35

Models (without changes in climate) - 0.8

Le Quéré et al. 2009, Nature Geoscience
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Trend in Airborne Fraction (% per year):

Observations: + 0.41 ± 0.35

Models (without changes in climate) - 0.8

Models (with changes in climate) + 0.1

Le Quéré et al. 2009, Nature Geoscience



Conclusions:
• persistent growth in fossil fuel emissions of ~3% y-1 since 2000

• embodied emissions affect Annex B share 

• CO2 intensity of the economy improving more slowly

• recent decrease in land use emissions 

• CO2 sinks could be responding to climate change and variability
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