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Trajectory of Global Fossil Fuel Emissions
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Global surface warming (°C)

Multi-model Averages and Assessed Ranges for Surface Warming
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Projected Surface Air Temperature Change
(change from 1981-2000 Average)
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Sea Ice Extent
Sep 2005
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Sea Ice Extent (million square kilometers)
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Arctic September Sea Ice Extent:
Observations and Model Runs
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Recent wastage of Columbia
Glacier, Alaska

Meer & Dyurgerov
Science, 2002



http://www.sciencemag.org/cgi/content/full/297/5580/350/F2

Fig. 3. (Top) Rate of sea-level rise obtained from tide gauge observations (red line, smoothed as

Published by AAAS
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Anthropogenic C emissions: Carbon intensity
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CO2 emissions and carbon intensity for

China from 1980 to 2006
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Relative contributions of nine regions to cumulative global emissions (1751-2004), current global
emission flux (2004), global emissions growth rate (5 year smoothed for 2000-2004), and global
population (2004)
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China’s growth rate

China's Gross Domestic Product (GDP) has
grown by 9.5% per year over the last 27 years

Economic growth is projected to continue at
higher than 7% per year; at this rate, China's
GDP would quadruple in 20 years

Coal accounts for 67% of its primary energy
use, compared with 24% for the world average

China is currently bringing two additional 500
MW coal-fired power plants to the electric
power grid every week

Steel production has increased from 140 to
419 million tons from 2000 to 2006, now
accounting for 34% of world total

In 2006, 7.2 million cars were sold, compared
with 1.2 million in 1999.



By 2030, China
would be
emitting as much
as the world as a
whole is today (8
GtClyear)




The EU’s share of greenhouse
gas emissions

Figure 1: Projected development of greenhouse gas emissions in different
regions of the world
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World Primary Energy Demand by Fuel in the
Reference Scenario
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lllustrative example of the global potential contribution of CCS
as part of a mitigation portfolio (MiniCAM and MESSAGE results)
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Stern Report
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Total emissions in 2000: 42 GtCO,e.



CO, concentration, temperature, and sea level
continue to rise long after emissions are reduced

Magnitude of response Time taken to reach
equilibrium
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Trajectory of Global Fossil Fuel Emissions

Raupach et al. 2007, PNAS; Canadell et al. 2007, PNAS
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moving away from stabilization scenarios of 450 ppm and 650 ppm.



Global surface warming (°C)

Multi-model Averages and Assessed Ranges for Surface Warming

L 1 1 1 I L 1 L 1
e AD B
60 4 —— B —
| e— B1 -
50 —] ~— Year2000 Constant -
7 Concentrations -
| == 20th century -
4.0 — —
3.0 — -
2.0 — - I
1.0 o —
0.0 — —
-1.0 e By B T
B T T T T T T T T [ m < m < < <
1900 2000 2100 IPCC 2007



Projected Surface Air Temperature Change
(change from 1981-2000 Average)
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Sea Ice Extent
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Sea Ice Extent (million square kilometers)

Arctic September Sea Ice Extent:
Observations and Model Runs
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Anthropogenic C emissions: Carbon intensity
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Carbon intensity of the global economy has stopped decreasing after decades

of doing so. The lack of improvement (decrease) has been maintained since
2000 to 2006.

This implies that relatively more global wealth is produced by using more
carbon intensive energy systems than we did in the past.

The carbon intensity of the economy is the amount of C emissions required to
produce 1$ of wealth (GDP-Gross Domestic Product at the country level, or
Gross World Product if referred globaly)






Relative contributions of nine regions to cumulative global emissions (1751-2004), current global
emission flux (2004), global emissions growth rate (5 year smoothed for 2000-2004), and global
population (2004)

0, a
100% D3 Least developed
countries
80% -
D2 Developing
countries
60% -
India
40% A
China
20% - 1 FSY_py
<1-Japan
“T~EU
0% - ~USA

Cumul Flux Growth Pop

Raupach, Michael R. et al. (2007) Proc. Natl. Acad. Sci. USA 104, 10288-10293

Copyright ©2007 by the National Academy of Sciences l NAS




China’s growth rate

China's Gross Domestic Product (GDP) has
grown by 9.5% per year over the last 27 years

Economic growth is projected to continue at
higher than 7% per year; at this rate, China's
GDP would quadruple in 20 years

Coal accounts for 67% of its primary energy
use, compared with 24% for the world average
China is currently bringing two additional 500
MW coal-fired power plants to the electric
power grid every week

Steel production has increased from 140 to
419 million tons from 2000 to 2006, now
accounting for 34% of world total

In 2006, 7.2 million cars were sold, compared
with 1.2 million in 1999.



By 2030, China
would be
emitting as much
as the world as a
whole is today (8
GtClyear)
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The EU’s share of greenhouse
gas emissions

Figure 1: Projected development of greenhouse gas emissions in different
regions of the world
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World Primary Energy Demand by Fuel in the
Reference Scenario
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lllustrative example of the global potential contribution of CCS
as part of a mitigation portfolio (MiniCAM and MESSAGE results)
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Stern Report
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CO, concentration, temperature, and sea level
continue to rise long after emissions are reduced

Magnitude of response Time taken to reach
equilibrium
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