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Units 

• 1 Pg = 1 Petagram = 1x1015g = 1 Billion metric tons = 1 Gigaton 
 

• 1 Tg = 1 Teragram = 1x1012g = 1 Million metric tons  
 

• 1 Kg Carbon (C) = 3.67 Kg Carbon Dioxide (CO2) 
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Fossil Fuel & Cement CO2 Emissions 

Peters et al. 2011, Nature CC; Data: Boden, Marland, Andres-CDIAC 2011; Marland et al. 2009 

Growth rate 
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Growth rate 
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3.1% per year 

Growth rate 
2010 
5.9% yr 

Growth rate 
2009 

-1.3% per year 

Uncertainty (6-10%) 
+ - 
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Global Carbon Project 2011; Peters et al. 2011, Nature CC; Data: Boden, Marland, Andres-CDIAC 2011 
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Fossil Fuel CO2 Emissions: Profile Examples 
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Global Carbon Project 2011; Peters et al. 2011, Nature CC; Data: Boden, Marland, Andres-CDIAC 2011 
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Peters et al. 2011, Nature CC, Supplementary Information 

Fossil Fuel CO2 Emissions Growth in 2010 
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Fossil Fuel CO2 Emissions (Production and Consumption) 

Peters et al. 2011, Nature CC 
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Impacts of Economic Crises on C Emissions 

Peters et al. 2011, Nature CC 
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Top 20 CO2 FF Emitters & Per Capita Emissions 2010 

Global Carbon Project 2011; Data: Boden, Marland, Andres-CDIAC 2011; Population World Bank 2011 
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CO2 Emissions by Fossil Fuel Type 

Updated from Le Quéré et al. 2009, Nature Geoscience; Data: Boden, Marland, Andres-CDIAC 2011 
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Change in CO2 Emissions from Coal (2008 to 2010) 
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Global Carbon Project 2011; Data: Boden, Marland, Andres-CDIAC 2011 
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Carbon in Trade (2004): 
Emissions embodied in products 

Net exporting countries (blues) to net importing countries (reds) 

Davis et al. 2011, PNAS; See also http://supplychainCO2.stanford.edu/ 
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Updated from Le Quéré et al. 2009, Nature Geoscience 

CO2 Emissions from FF and LUC (1960-2010) 

Current LUC emissions 
~10% of total CO2 emissions 
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CO2 Emissions from Land Use Change 

Friedlingstein et al. 2010, Nature Geoscience; Data: RA Houghton, GFRA 2010 
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Emissions from Land Use Change (1850-2010) 

R.A. Houghton 2010, personal communication; GFRA 2010  
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Emissions from Land Use Change (1850-2010) 

R.A. Houghton 2010, personal communication; GFRA 2010  
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Atmospheric CO2 Concentration  

Data Source: Thomas Conway, 2011, NOAA/ESRL + Scripts Institution 
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Human Perturbation of the Global Carbon Budget 

Global Carbon Project 2011; Updated from Le Quéré et al. 2009, Nature G; Canadell et al. 2007, PNAS 
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Fate of Anthropogenic CO2 Emissions (2010) 
9.1±0.5 PgC y-1 

+ 0.9±0.7 PgC y-1 

2.6±1.0 PgC y-1 
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Calculated as the residual 

of all other flux components 
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Global Carbon Project 2010; Updated from Le Quéré et al. 2009, Nature Geoscience; Canadell et al. 2007, PNAS 
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