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COMMENTARY:

The challenge to keep global
warming below 2°C

Glen P. Peters, Robbie M. Andrew, Tom Boden, Josep G. Canadell,
Philippe Ciais, Corinne Le Quéré, Gregg Marland, Michael R. Raupach and Charlie Wilson

The latest carbon dioxide emissions continue to track the high end of emission scenarios, making it even
less likely global warming will stay below 2°C. A shift to a 2°C pathway requires immediate significant
and sustained global mitigation, with a probable reliance on net negative emissions in the longer term,
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Global fossil and cement emissions: 9.5+0.5PgC in 2011, 54% over 1990
Estimate for 2012: 9.7x0.5PgC, 58% over 1990
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Uncertainty is 5% for one standard deviation (IPCC “likely” range)
Source: Peters et al. 2012; Le Quére et al. 2012 Global Carbon Project 2012; CDIAC Data




Emissions are heading to a 4.0-6.1°C “likely” increase in temperature
Considerable effect required to keep below 2°C
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r@m Observed Emissions and Emission Scenarios GE

Observed emissions (X) continue to track the top-end of all scenarios (@)
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Top emitters 2011: China (28%), United States (16%), EU27 (11%), India (7%)
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Growing gap between EU27 and USA due to emission decreases in Germany, Poland, and Romania.
Source: Le Quére et al. 2012; Global Carbon Project 2012; CDIAC Data




CO, emissions (tC/person/yr)
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Source: Le Queré et al. 2012; Global Carbon Project 2012; CDIAC Data
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Land Use Change Emissions
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Land-Use Change Emissions
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Global land-use change emissions: 0.9+0.5PgC in 2011
The data suggests a general decrease in emissions since 1990
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Black line: Includes management-climate interactions; Thin line: Previous estimate

Source: Le Quéré et al. 2012; Global Carbon Project 2012
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Persistent effects of logging on forest degradation (Cazzolla et al. 2012 submitted)
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Emissions to the atmosphere are balanced by the sinks
Averaged sinks since 1959: 44% atmosphere, 28% land, 28% ocean
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The dashed land-use change line does not include management-climate interactions

The land sink was a source in 1987 and 1998 (1997 visible as an emission)
Source: Le Quéré et al. 2012; Global Carbon Project 2012
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The sinks have continued to grow with increasing emissions

It is uncertain how efficient the sinks will be in the future
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The Global Carbon Cycle il @
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GHG emission map Y B and observations of the land, ocean
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ocean-only process models.




CONCLUSIONS 1/2

Progresses have been made on estimating the global carbon balance
and its components but still uncertainties are rather high, particularly
on land use emissions.

. Uncertainty reduction is possible through the development of a
carbon data assimilation system (CCDAS — GEOCARBON)

It is important to estimate the terrestrial carbon sink by direct
observations and models (not as residual of LUC emissions)

. Terrestrial carbon show an high spatial and temporal dynamics. It is
iImportant to continue to monitor and predict carbon budget
components for their vulnerabilities and implications for climate
policies.



CONCLUSIONS 2/2

5. Land use emissions show a decreasing trend, although with inter-
annual and decadal variability.

6. We need to keep continuing the emission reductions from
deforestation and degradation since negative emissions are required for
keeping global warming within 2°C

7. There are still significant processes, related to LUC GHG emissions to
be investigated : impacts of logging on forest degradation and N20O
emissions associated with LUC,
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