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Why?

u CO, is responsible for 60% of human-induced climate change

u  The amount of CO, in the atmosphere depends on
AEmissions I fossil fuel burning, land use change
ANaturaI processes 1 CO, sinks in land and ocean
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This study

AMost comprehensive synthesis of CO, sources and sinks to date
Extensive use of economic and land-use change data
Atmosphere and ocean CO, measurements
9 models of land and ocean CO, sinks

A31 authors from 7 countries
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Trends in the sources and sinks of carbon dioxide
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l. Colin Prentice®, James T. Randerson™, Steven W. Running®®, Jorge L. Sarmlento®, Ute Schuster’,
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Efforts to control climate chamge require the stabilizatien of atmespheric €0, concentrations. This can only be achieved
through a drastic reduction of global CO, emissiens. Yet fossil fuel emissions increased by 29% between 2000 and 2008, in
conjunction with increased contributions from emerging economies, from the production and international trade of goeds
and services, and from the use of coal as a fuel source. In contrast, emissiens from land-use changes were nearly con-
stant. Batween 1959 and 2008, 43% of each year's CO, emissions remained in the atmosphere on average; the rest was
absorbed by carbon sinks on land and in the eceans. In the past 50 years, the fraction of C0, emissions that remains in the
atmosphere sach year has likely increased, from about 40% to 45%, and models suggest that this trend was caused by a
decrease in the uptake of CO, by the carbon sinks in respense te climate change and variability. Changes in the CO, sinks
are highly uncertain, but they could have a significant influence on future atmespheric CO, levels. It is therefore crucial to
reduce the uncertainties.



This outline

u  Trends in CO, emissions from fossil fuels

u Trends in CO, emissions from deforestation

u Natural CO, sinks in land and oceans



Total human-induced CO, emissions
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Total human-induced CO, emissions
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CO, emissions from fossil fuels
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CO, emissions from fossil fuels: effect of GFC
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CO, emissions from fossil fuels:
attribution to developed and developing nations
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CO, emissions from fossil fuels:
attribution to developed and developing nations
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Fate of CO, emissions

Data: NOAA, CDIAC; Le Quéré et al. 2009, Nature Geoscience
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Fate of CO, emissions (2000-2008)

Land:
29%

Le Quéré et al. 2009, Nature Geos€eaneglell et al. 2007, PNAS, updated



Fraction of CO, emissions remaining In the atmosphere
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Conclusions

u Fossil fuel emissions still increasing (29% 2000-2008)
u  There will be only a brief respite from the GFC (about 6 weeks worth)
u Early signs of a decrease in emissions from deforestation

u Emissions in developing countries growing fast, but 1/4 of growth is
associated with manufactured products exported to developed countries

u Over decades: land and ocean CO, sinks not keeping pace with emissions
Over a few years: sinks respond to climate variability

OUTLOOK
u  The world has not yet seriously begun the task of emissions reduction

u To avoid dangerous climate change (more than 2 degrees warming)
emissions must peak within the next 10 years and then decline by more
than 3% per year for many decades
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Raupach et al. (2007) PNAS
Updated with IEA data to 2006

Drivers of global emissions
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Raupach et al. (2009, submitted)

Cumulatively capped CO, emissions trajectories

Cumulative emission quota Q (PgC)
Median peak warming above 1750-1850 (K)
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