2006 2 18

Cco,



— N ™M™ < 0



— N o <



— N o <









20
CO,

Cco,



1. CO,
2. CO,

CO,






Global air temperature
2005 anomaly +0.48°C
(2nd warmest on record)

mm” HWW\ 2§70 g

%)
=
m
E
o
—
@
o
=
o
]
o
5
=

1860 1880 1800 1920 1940 1960 1980 2000

Source: University of East Anglia, Climatic Research Unit (http://www.cru.uea.ac.uk/cru/info/warming/) 10



11



1901 1950 1941 1980 1971 2000

9ON
60N "i‘

EQ -
308
605 -

905 90. 905 ¢
}BD IEU'I'H?_OW 90W GOW 3O0W 0 30E 60E QUE 120E 150E IB’U 180 150W 1200 QU'H 60W 30W {'.'l EDE G0E !}E}E 120E 150E 180 180 150]’!']2[}ﬂ 90w E{]'H J0W [] 3ﬂE 60E 90E 'IEUElEﬂE 180

—— L [ L[ e ——
-1 -0.8 -0.6 -0.4 0.2 0 02 04 06 08 [°C/104E]

Source: 12



]
o
=)
L
o
—
=
ﬂ,.'
et
=
q_l
=
=
a3
i
e

Change in temp. (°C)

.-'i'-.-:;J Lng

El Chichon

Pinatubg




High windspeeds

C)

lemperature (

Low windspeeds

.ad
1950 1970 1 99 2000
Year

Source: Hadley Centre (2005)



107

Sy
3]
—
s
|
]
1]
P
_
il
o F
-
=
—
—
L
e’
3=
-"I.J

Observations

Man-made plus natural

All man-made factors

MNatural only

Man-made greenhouse gases

1970 _ 1980 1 9290
Year

Source: Hadley Centre (2005) 15



16



140

[T B T TR S TR THR Bl

Dopmrtare i bty w T | o b 4] 590

.mr\l ’ yi Loyl ']\}"'
'L; ", .Ill fm"- —~ JJ’\\#‘

IFCC |

SYR - FIGURE 2-3

WAIG ' LINEP

| INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE

17



2000

S o oo
e B \O BN @

2
<
=
o
S -0.2
504
«
= -0.6
£ -0.8
L
-

i
=

—_
EEN ]

Source: Moberg et al.

2005

1500
, Jones and Moberg

2003

18



19



280ppm

363ppm
65

Cco,

20



on Emissions,

>rature

Source: Council and the International Arctic Science Committee 2005

21



22



ATMOSPHERE

Terrestrial

radiation
Clouds

Greenhouse gases and aerosol
Solar

radiation

Ice sheets &> _ Precipitation
and show Sea ice

[ T[]
Biomass
LAND

Source: Hadley Centre (2005) 23



» Energy coming into the Earth
from the Sun — SOLAR radiation

» Energy leaving the Earth to outer

Space — INVISIBLE
INFRARED radiation

The temperature of the Earth results
from the balance between these two

Hadley Centre (2005), photo: Space Environment Center, NOAA USA
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Climate change is likely to impact
disproportionately upon the poorest countries
and the poorest persons within countries, and
thereby exacerbate inequities in health status
and access to adequate food, clean water and
other resources. IPCC

82



Pacala and Socolow, 2004

83



CO,
IPCC

450 ppm: 1-4.1%
550 ppm: 0.1-1.7%

2050

GDP

84



EU 2020 1990 30 GDP

CO, , 2030
/ GNI (% by 2020)
EU25 -0.6t0 -1.8
-1.4t0-1.8
-1.3to +5.7
+0.8 to +0.2

Source: RIVM/CPB 2004




2101

2100
3%
3%
2100 GDP

Azar and Schneider, 2002

GDP

GDP

86



550ppm

2000

Pay off

950ppm

Roeharl and Riahi,

87



88



— N o <

89



90



91



oublish

92



93



94



95



96



© 0 N o O

Source

http://www.people.fas.harvard.edu/~ise/

97


http://www.people.fas.harvard.edu/~ise/

http://www.globalclimate.org/

http://john-daly.com/

http://www.realclimate.orqg/

http://www1.bbiq.jp/climate/

http://www.janjanblog.jp/user/stopglobalwarming/stopglobalwarming/

http://www.people.fas.harvard.edu/~ise/

http://www.royalsoc.ac.uk/page.asp?id=2986

98


http://john-daly.com/
http://john-daly.com/
http://www.realclimate.org/
http://www1.bbiq.jp/climate/
http://www.people.fas.harvard.edu/~ise/

99



Azar Christian and Schneider H Stephen 2002 ““Are the economic costs of
stabilizing the atmosphere prohibitive”, Ecological Economics, 42, p.73-80.

Baxter, M.S. and Walton, A. 1970 *“A theoretical approach to the Suess
effect”, Proc. Roy. Soc. London , A318, 213-230.

Bousquetetal. 2000 ,“Regional changes of CO2 fluxes over land and
oceans since 1980”, Science, Vol 290, 1342-1346.

Ciaisetal. 1995 *“A Large Northern Hemisphere Terrestrial CO2 Sink
Indicated by the 13C/12C Ratio of atmospheric CO2”, Science, Vol 269,
pPp.1098-1102.

Council and the International Arctic Science Committee (2005) “Arctic
Climate Change and Impacts: Impacts of warming Arctic
http://amap.no/acia/GraphicsSetl.pdf#page=3

Damon, Paul.E and Laut Peter 2004 “Pattern of Strange Errors Pagues
Solar Activity and Terrestrial Climate Data, Eos, Vol.85, No.39, 28
September 2004.

100


http://amap.no/acia/GraphicsSet1.pdf#page=3

Feely, Richard A.;Wanninkhof, Rik; Takahashi, Taro; Tans, Pieter.
1999 “Influence of EI Nino on the equatorial Pacific contribution to
atmospheric CO2 accumulation”, Nature, 4/15/99, Vol. 398 Issue 6728,
pPs97

Hadley Centre 2005 *“ Climate change and the greenhouse effect, A
briefing from the Hadley Centre, December 2005.

http://www.metoffice.com/research/hadleycentre/pubs/brochures/

Keeling,C.D.etal. 1989 “Aspects of Climate Variability in the Pacific
and the Western Americas”, ed.Peterson,D.H, pp165-236,
Geophys.Monogr.55, Am.Geophys.Union,Washington DC,1989

Keeling, Piper and Heimann 1996 “Global and hemispheric CO2
sinks deduced from changes in atmospheric O2 concentration’, Nature,
Vol 381, 218-221.

101


http://www.metoffice.com/research/hadleycentre/pubs/brochures/

Lean, J. 2000 “Evolution of the Sun’s spectral irradiance since the
Maunder Minimum”, Geophys. Res. Lett., 27 16 , 2425-2428.

http://www.agu.org/pubs/crossref/2000/2000GL000043.shtml

McNeil etal. 2003 *“ Anthropogenic CO2 uptake by the ocean based on the
global chlorofluorocarbon data set”, Science, Vol 299, 235-239.

2004 20
, 16 11 5 .
http://www.nies.qgo.jp/whatsnew/2004/20041105/20041105-2.html
1994

Oreskes Naomi 2004 “The Scientific Consensus on Climate Change”,
Nature, 3 December 2004, vol. 306.

Pacala S. and Socolow R. 2004 * Stabilization Wedges: Solving the Climate
Problem for the Next 50 Years with Current Technologies ”, Science, VVol.305,
13 August 2004, p.968-972.

102



Parker, D.E. 2004 *“Large scale warming is not urban”, Nature, 432, 290.
Roehrl, R.A. and Riahi, K. 2000 *“Technology dynamics and Greenhouse
gas emissions mitigation; a cost assessment”, Technological Forecasting and
Social Change 63, p.231-261.

Takahashietal. 2002 “Global sea-air CO2 flux based on climatological
surface ocean pCO2, and seasonal biological and temperature effects”, Deep
Sea Research, Vol 49, 1601-1622.

103



	温暖化におけるCO2の役割および最新の科学的知見について
	内容紹介　　第1部　温暖化のサイエンス
	内容紹介　　第2部　温暖化対策
	内容紹介　第3部　総合討論:              科学と政策との関係
	内容紹介　　番外編
	結論
	結論
	
	起きている　地表でも
	起きている　ほとんどの地域で
	起きている　対流圏でも
	起きている　ヒートアイランドと関係なく：風の強い夜も弱い夜も
	起きている　ヒートアイランドと関係なく：海洋熱蓄積でも
	現在の温暖化は自然変動とは考えにくい（1）
	現在の温暖化は自然変動とは考えにくい（2）
	現在の温暖化は自然変動とは考えにくい（5）

