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GHGs stabilization

� UN Framework Convention on Climate Change

� 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.

stabilization stabilization



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.

IPCC WG1/AR4 SPM



CO2 emission vs. CO2 uptake 
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Strategy

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

� Continue further reduction of GHG emissions; emission < 
uptake. Final target is “zero-emission” throughout the 
world. 

� lower the GHG concentrations in atmosphere

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

� Note

� needs “adaptation” measures against climate change



An example pathway to zero-emission

2150

B1 + zero-emission:
Assume linear 
reduction to “zero”

EU policy: Halve CO2 emission in 2050
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Numerical experiment demonstrates 
recovery of climate

B1 + zero-emission

“B1 + zero-emission” case:
Temperature decreases gradually after 2100. Then, temperature rise 
since pre-industrial possibly falls below 2 degree around 2200.

EU policy case:
CO2=450ppm

(CO2eq=550ppm)
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EU policy case: 
expected temperature 
rise is less than 2 deg.

adaptation measures
necessary
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Will GIS melting take place in future? 

“B1 + zero-emission” :
exceeds lower limit of 
threshold for 100 years,
then, recovers below 
threshold

threshold for GIS melting 
(Gregory and Huybrechts, 2006)

EU policy case: 
temperature over Greenland 
sustained below threshold

temperature over Greenland



Technology transfer
to Asian countries

Transmission 
grid 

Japan
Energy saving, high-efficiency

Electricity sector

Energy Supply system 
w/ zero-emission

Smart Grid
（two-way communication）

Transportation

Home
Smart meter
Heat pump
IH cooking tool

Building
Insulation materials
Smart meter
Cooling system

IGCC system

（Source：TEPCO）

PHEVs: Plug-in Hybrid Electric Vehicles

（Source：Toyota）

Technologies could realize 
zero-emission world

Energy 
Storage

Nuclear
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Coal with
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Renewable 
Energy



What is Plug-in Hybrid Electric Vehicle

CRIEPI News 433 (2006)
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PHEV’s potential for 
CO2 emission reduction in Japan

23% of total emission from 
transportation sector in 2000

38% of total emission from 
transportation sector in 2000



Summary

� GHGs stabilization is not enough to prevent dangerous 

anthropogenic interference w/ climate system. 

Have to proceed to “zero-emission”.

� Key technologies are

� IGCC coal fired plants w/ CCS

� Biomass and other renewable energies

� Plug-in hybrid electric vehicles

� others

� Scenario study for “zero-emission”





アジア諸国への技術
・システムの普及

How to achieve
zero-emission world
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Numerical experiment (2) 

Temperature averaged over Greenland



フィヨルドフィヨルドフィヨルドフィヨルド中央部中央部中央部中央部
水深水深水深水深＝＝＝＝深深深深いいいい

フィヨルドフィヨルドフィヨルドフィヨルド出口出口出口出口
水深水深水深水深＝＝＝＝浅浅浅浅いいいい

氷床

氷床が崩れる

氷山が座礁し、Ice flowの速度を抑えている。温暖化で
Ice flowの速度が増加すると、海面上昇が加速する。

Ice flow

アイスフィヨルドのIce flowの速度は
過去10年で2倍に増加（観測）。

海水の流入

Summary of future projections



Summary of future projections

Sea level rise

(m at 2090-2099 

relative to 1980-1999)

Temperature change

(degree C at 2090-2099 

relative to 1980-1999)

0.26 ~ 0.592.4 ~ 6.44.0A1FI scenario

0.23 ~ 0.512.0 ~ 5.43.4A2 scenario

0.21 ~ 0.481.7 ~ 4.42.8A1B scenario

0.20 ~ 0.431.4 ~ 3.82.4B2 scenario

0.20 ~ 0.451.4 ~ 3.82.4A1T scenario

0.18 ~ 0.381.1 ~ 2.91.8B1 scenario

likely rangebest estimate

reproduced from IPCC WG1/AR4 SPM



GHGs stabilization

� UNFCCC Article 2

� 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. 

� 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.



�まず、CO2等の温室効果ガス（GHGｓ）濃度の安
定化を目指す（国連条約第２条）

�さらに、削減を継続し、地球の吸収量以下に排
出量を抑制し、最終的には世界全体でゼロ排
出世界を目指し、グリーンランド氷床融解等の
危険な影響の回避を目指す

�一方で、GHGsの削減効果が現れるには、長期
間を有するため、不可避的な気候変化に対し
て適応策を講ずる

Summary of future projections



GHGs stabilization and response 
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アジア諸国への技術
・システムの普及

世界全体のゼロ排出は夢で
はない（今後の課題）
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日本

省エネ、効率向上
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削減目標では、グリーンランド氷床融解の回避が重要

フィヨルドフィヨルドフィヨルドフィヨルド中央部中央部中央部中央部
水深水深水深水深＝＝＝＝深深深深いいいい

フィヨルドフィヨルドフィヨルドフィヨルド出口出口出口出口
水深水深水深水深＝＝＝＝浅浅浅浅いいいい

氷床

氷床が崩れる

氷山が座礁し、Ice flowの速度を抑えている。温暖化で
Ice flowの速度が増加すると、海面上昇が加速する。

Ice flow

アイスフィヨルドのIce flowの速度は
過去10年で2倍に増加（観測）。

海水の流入



大気中濃度大気中濃度大気中濃度大気中濃度
（（（（体重体重体重体重））））

時間

排出量を減らせば、大気中濃度は低下する

国連条約国連条約国連条約国連条約

排出量排出量排出量排出量（（（（食事量食事量食事量食事量＞＞＞＞吸収量吸収量吸収量吸収量（（（（代謝量代謝量代謝量代謝量））））

排出量排出量排出量排出量（（（（食事量食事量食事量食事量）＝）＝）＝）＝吸収量吸収量吸収量吸収量（（（（代謝量代謝量代謝量代謝量））））

排出量排出量排出量排出量（（（（食事量食事量食事量食事量）＜）＜）＜）＜吸収量吸収量吸収量吸収量（（（（代謝量代謝量代謝量代謝量））））



Temperature rise



Sea level rise



海面上昇 (2)

� 氷床の融解 (IPCC AR4)

� グリーンランドの氷床の縮小が続き、
2100年以降の海面水位上昇の要
因となると予測される。

� 世界の平均気温が1.9~4.6℃上昇
すると、・・・、表面の質量収支が負
に転じると予測される・・・。

� 質量収支が数千年間負の値であり
続ければ、グリーンランド氷床は完
全に消滅し、約7mの海面水位上昇
に寄与するだろう。



Technology transfer
to Asian countries
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（Source：TEPCO）

PHEVs: Plug-in Hybrid Electric Vehicles

（Source：Toyota）

Technologies could realize 
zero-emission world

Energy 
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What is Plug-in Hybrid Electric Vehicle

CRIEPI News 433 (2006)


