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GHGs stabilization

e UN Framework Convention on Climate Change
o Article 2: Objective

The ultimate objective of this Convention and any
related legal instruments that the Conference of the
Parties may adopt is to achieve, in accordance with
the relevant provisions of the Convention, stabilization
of greenhouse gas concentrations in the atmosphere
at a level that would prevent dangerous
anthropogenic interference with the climate system.



Long-lasting warming and sea level rise
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IPCC WG1/AR4 SPM: Anthropogenic warming and
sea level rise would continue for centuries, even if

GHG concentrations were to be stabilized.



Melting of Greenland Ice Sheet

Current models suggest that the
surface mass balance of the
Greenland Ice Sheet becomes
negative at a global average
warming in excess of 1.9 to 4.6
centigrade. If a negative surface
mass balance were sustained for
millennia, that would lead to
virtually complete elimination and
a resulting contribution to sea
level rise of about 7 m.
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CO, emission vs. CO, uptake
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Strategy

e The first step is to stabilize GHG concentrations in
atmosphere; emission = uptake. (UNFCCC Article 2)

e Continue further reduction of GHG emissions; emission <

uptake. Final target is “zero-emission” throughout the
world.

v lower the GHG concentrations in atmosphere

v long-lasting surface warming and sea level rise could
be resolved.

e Note

v needs “adaptation” measures against climate change
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An example pathway to zero-emission
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1 Assume linear
reduction to “zero



Numerical experiment demonstrates
recovery of climate

"Bl + zero-emission” case:

Temperature decreases gradually after 2100. Then, temperature rise
since pre-industrial possibly falls below 2 degree around 2200.
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Will GIS melting take place in future?

temperature over Greenland
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(Gregory and Huybrechts, 2006) .
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"Bl + zero-emission” :
exceeds lower limit of
threshold for 100 years,
then, recovers below
threshold

EU policy case:
temperature over Greenland
sustained below threshold
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What is Plug-in Hybrid Electric Vehicle

Electricity

{ Fuel tank J

CRIEPI News 433 (2006)



PHEV’s potential for
CO, emission reduction in Japan

38% of total emission from
transportation sector in 2000
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Summary

e GHGs stabilization is not enough to prevent dangerous
anthropogenic interference w/ climate system.
Have to proceed to “zero-emission”.

e Key technologies are
v IGCC coal fired plants w/ CCS
v Biomass and other renewable energies
v Plug-in hybrid electric vehicles
v others

e Scenario study for “zero-emission”
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Numerical experiment (2)

Temperature averaged over Greenland
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Summary of future projections
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Summary of future projections

B1 scenario
A1T scenario

B2 scenario
A1B scenario
A2 scenario

A1FI scenario

Temperature change
(degree C at 2090-2099

relative to 1980-1999)

best estimate

1.8
2.4
2.4

2.8
3.4
4.0

likely range
1.1~29
1.4~ 3.8
1.4~ 3.8

1.7~ 4.4
20~54
24~64

Sea level rise
(m at 2090-2099
relative to 1980-1999)

0.18 ~ 0.38
0.20 ~ 0.45
0.20 ~ 0.43

0.21 ~ 0.48
0.23 ~ 0.51
0.26 ~ 0.59
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GHGs stabilization

e UNFCCC Article 2

e The ultimate objective of this Convention is to achieve
stabilization of greenhouse gas concentrations in the
atmosphere at a level that would prevent dangerous
anthropogenic interference with the climate system.

e Such a level should be achieved within a time-frame
sufficient to allow ecosystems to adapt naturally to
climate change, to ensure that food production is not
threatened and to enable economic development to
proceed in a sustainable manner.



Summary of future projections
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Figure 10.4. Multi-model means of surface warming (relative to 1980—-1999) for the scenarios
A2, A1B and B1, shown as continuations of the 20th-century simulation. Values beyond 2100 are
for the stabilisation scenarios (see Section 10.7). Linear trends from the corresponding control
runs have been removed from these time series. Lines show the multi-model means, shading
denotes the +1 standard deviation range of individual model annual means. Discontinuities
between different periods have no physical meaning and are caused by the fact that the number

of models that have run a given scenario is different for each period and scenario, as indicated
]R C Rl E Pl by the coloured numbers given for each period and scenario at the bottom of the panel. For the

same reason, uncertainty across scenarios should not be interpreted from this figure (see Sec-
tion 10.5.4.6 for uncertainty estimates).
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CO, emission vs. CO, uptake
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What is Plug-in Hybrid Electric Vehicle

Plug-in Hybrid Electric Vehicle
(PHEV)

Electricity

(both energy sources available)

{ Gasoline
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