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opinion & comment

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: 9.7+ 0.5PgC, 58% over 1990
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Source: Peters et al. 2012; Le Quéré et al_2012; Global Carbon Project 2012; CDIAC Data
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& Ccarbon Intensity of Economic Activity

The global financial crisis of 2008/2009 had no lasting effect on emissions
Carbon intensity has not improved with increased economic activity since 2005
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Source: Peters et al. 2012a; Le Quéré et al. 2012; CDIAC Data; Global Carbon Project 2012
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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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rc:_ Observed Emissions and Emission Scenarios GE

Observed emissions (X) continue to track the top-end of all scenarios (@)
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Circles (@) : Scenario emissions growth over the period in horizontal axis

Source: Peters et al 2012; Le Quére et al. 2012; Global Carbon Project 2012; CDIAC Data
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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




Top emitters 2011: China (28%), United States (16%), EU27 (11%), India (7%)
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Source: Le Quéré et al. 2012; Global Carbon Project 2012; CDIAC Data
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Start of Arrow: fossil-fuel consumption (production)
End of arrow: goods and services consumption
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Source: Peters et al 2012b
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@*"" Consumption emissions as per the Kyoto Protocol

The net emissions transfers into Annex B countries (black line) more than
offsets the Annex B emission reductions achieved within the Kyoto Protocol
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In Annex B, production/territorial-based emissions have had a slight decrease, consumption-based

emissions have grown at 0.5%/yr, and emission transfers have grown at 10%/yr
Source: Le Quéré et al. 2012; Peters et al 2011; Global Carbon Project 2012
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Land Use Change Emissions




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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y 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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An emission pathway with a “likely chance” to keep the temperature increase
below 2°C has significant challenges

Fossil-fuel, cement production, and gas flaring emissions (PgC/yr)
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Unmitigated climate change
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opatial yearly Green vvater
—anomatlies—————————————

2021-2050 minus 1971-2000, whole ensemble average ‘ M ‘.


Relatore
Note di presentazione
Green: Transpiration + soil moisture


Food crisis or food unbalances.....

(two paradoxes)
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ties (>20 milion people)
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The Urban Human

. The need of higher production
with less labour requirements

. Food processing and
transformation for feeding urban
humans

. Changes in cultural lifestyles and
food consumption patterns

. Food and packaging waste
. Energy consumption
. Volatility of prices

. Climate change impacts on food
production



2 B2 — ragonal environmanital
Metzger et al. 2011
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CONCLUSIONS

. We are heading toward a RCP8.5 which implies a 4-
6°C warming

. Unlikely to stay below 2°C — may be with negative
emissions/technologies, still risky

. Adaptation is unavoidable. The question is how
much in respect of mitigation

. Cross-sectoral approaches are urgently needed as
opposed to sectorial approaches

. Reducing uncertainites through better and more
accurate (spatial and temporal resolution) climate
predictions is urgently needed
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