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Comparison of Emissions Trajectories Consistent With Various
Atmospheric CO2 Concentrations Developed by the IPCC (S350-S750)
and by Wigley, Richels, and Edmonds (S350a-S750a)
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Hare IPCC TAR

Ecosystems Species

_ World: Mexico:
Coral reefs (13) Range reduction (5)

Indian Ocean:

Coral reefs (12) USA, Wyoming:
Salmonid fish (4)

Australia:

Plant diversity threat (11)
| USA, Rocky Mountains:
Europe: salmanid fish (3)

Plant diversity threat (10} |

Amazon: USA, Prairie Pot Hole:
Risk of collapse (9) Waterfowls (2)

Australia, Queensland: )
Tropical forests (8) Arctic:

Collared Lemming (1)

il

South Africa:
Hot Spot Fynbos (7)

0°C +1°C +2°C +3°C +4°C
South Africa: Global mean temperature increase above pre-industrial
Hot Spot, Succulent Karao (6)

0°C +1°C +2°C +3°C +4°C Mo significant effect (<5%) or very low risk
Global mean temperature increase above pre-industrial Small impact (5-109%) or low risk

M Moderate impact (10-20%) or moderate risk eq. local extinction
Bl Large impacts (20-50%) or significant risk of extinction
Il Severe impacts (=50%) or high risk of extinction

Hare, ADCC, Exeter, 2005; Hare, Assessment of Knowledge on Impacts of Climate Change —
Contribution to the Specification of Art. 2 of the UNFCCC, 2003
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Hare

“... Above 2= C therisks increase very substantially
Involving potentially large extinctions or even
ecosystem collapses, major increases in hunger and
water shortage risks as well as socio-economic
damages, particularly in developing countries.”

2

Hare, Assessment of Knowledge on Impacts of Climate Change — Contribution to the Specification of
Art. 2 of the UNFCCC, 2003



GHG

09
— ~
o 08 - d A — ——— Andronova and Schlesinger (2001] - with sol &aer. forcing
o N i \ — = —Faorest et al. (2002) - Expert priors
- 07 | —— —— -Forest et al.(2002) - Uniform priors 7
2 o8 L \ - == == --Gregory et al.(2002) |
S s - .g\ =mmmmaae == Knutti et al, (2002)
= L f' #_."-._ - - - Murp1]yetal.|2[}_04| i
@ 0.5 . = = = «Schneider et al.(in prep) - trop. 55T 2.5°C-3°C
g oAl Wigley and Raper (2001) - IPCC lognormal _
E 03 -
_§ 0z | [y .
a1 - 3 .. - deata -
o , " . . i s el e s minn me o ]
0 1 2 3 4 5 6 7 9 10
Climate Sensitivity ("C) v
Equilibrium warming at 556 ppm CO; equivalence concentrations e .
Radiative Forcing (W/m2)
1.23 195 258 3.4 365 412 455
10002 19 3
90% | *3
m e
£ 80% 3
2 =
400ppm o 0% _ SN 0 5
v i
60 550ppm £ 60% €3
2 50% 22
70% 100% 3 %3
O 40% | =
E:\ Pl A et ST U S g
. = 30% _ RF
= — — —— And&sSchles. (2001) - with sol faer. fore. 3 >~
e} — - — Forestet ol (2002) - Expert priors o
E 20% T“T-:;ﬂéﬂw;t::;:l%;.lnllmw: E =
S 10% o,
a = = = 5hneidetaliprep)-trop 55T 25-3°C |3 a2
. D% — WigleyBRaper (2001 - IPCC lognosmal _g ?ﬂ
B. Hare & M. Meinshausen, “How much ; ’ ; ; ' B
350 400 450 500 230 600 650

warming are we committed to and how much
can be avoided?” PIK Report N0.93, 2004

CO, equivalence concentrations (ppm)

Rl

Technokogy for thet Earth

Probability of staying below
{IPCC Terminologqy)



EU

2005 3

550ppm

2005 3

Hare

IPCC

Pesearch nstte of



Temperature Change ( C)

n

Lo

[

DAL Rl

echnology hor the Earn

Reasons for Concern
| Risks to Unique and Threatened Systems
[ Risks from Extreme Climate Events
[11 Distribution of Impacts
IV Aggregate [mpacts
V' Risks from Future Large-Scale Discontinuities
\
'| ~80%0 4.2 ¢ |IPCC
Pl 50%. 2.85
S 20%0 1.8
|| Maie
i of Pecple
Risks to for Some | [Adversely
Some || Increase || Regions || Affected

| Il 11 IV \4
DAl 50%o
45%
DICE DAI

_ _ 0 50 00 150 200 250 300 350 400
Mastrandrea and Schneider, Science, 2004 Carbon Tax 2050 ($/Ton C)



(11 Dan g ero u S 1 ety o

S. Schneider, Avoiding Dangerous Climate Change,
Exeter, 2005

While scientists have many ideas about what
vulnerabilities may be considered dangerous, it is a
common view of most natural and social scientists that
it is not the direct role of the scientific community to
define what “dangerous” means.

Rather, it is ultimately a political question because it
depends on value judgments about the relative
salience of various impacts and how to face climate
change-related risks and form norms for defining what
IS “acceptable.”



“Dangerous” Level

R. Tol, Avoiding Dangerous Climate Change,
Cambridge University Press, 2006

For an individual, harm or injury is easily defined ...

Article 2 of the UNFCCC is not about individual danger
... It is, instead, about collective danger.

It follows that any attempt to define scientifically what
constitutes ‘dangerous interference with the climate
system’ is bound to fail: ...

It may be impossible to agree on dangerous
Interference but perhaps it is possible agree on climate

policy.
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¢ 550 ppmv
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RITE PHOENIX

* PHOENIX: Pathways toward Harmony Of Environment, Natural resources and Industry compleX
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Patwardhan et al., IPCC Concept Paper, 2003; Parry, ADCC, Exeter,
2005; Schneider, ADCC, Exeter, 2005
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S. Rahmstorf, Nature, 2002
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¢ WAIS 4-6m

¢ O’Neill and Oppenheimer, 2002

e “Limited evidence from proxy data suggests WAIS may have
disintegrated in the past during periods only modestly warmer (-2 <C
global mean) than today.”

e “...;other estimates suggest that disintegration could ultimately occur
from about 3 < C (global mean) to 10 < C (local mean).”

e “Taking a precautionary approach because of the very large
uncertainties, a limit of 2 < C above 1990 global average temperature is
justified to protect WAIS.”

¢ Oppenheimer and Alley, 2005 Ak H: e
e “Oppenheimer and Alley (2004) 1000~ GROUNDED p—
argued that a limit of either 2 =C or = 5 ;
4 =C global mean warming could be R TN A T T
justified for WAIS.” Rk - T ] /
-2000 = DEFORMABLE TILL SEAWATER

BEDROCHK

M.Oppenheimer, Nature, 1998
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¢ J. Hansen (2005, 2004)
° 50 6000-9000
Holocene
Eemian Eemian
m (2005)

e “lsuggest that the highest prudent level of additional global warming is
not more than about one degree C.” (2004)

¢ J.M. Gregory et al. (2004)

e “For an average warming of more than 2.7 <C, the melting exceeds the
snowfall ...” (source: P. Huybrechts et al., 1991)

e “... The most extreme scenario considered in TAR of IPCC involves a
warming of 8 < C; in this case, most of the icesheet disappears over the
next 1,000 years.”

¢ R. Greve (2000) Gregory et al.
o 3 local 1000 10
o 12 local



¢ P.M. Cox, R.A. Betts et al. (2004)

1S92a 2100 CO2 980 ppmv
700 ppmyv

¢ R.A. Betts et al. (2005)

o CO2 NPP Water availability
e North-eastern South America NPP

¢ R. Warren (2006)

o CO2 2 3 Collapse of Amazon rainforest, forest
replaced by savannah

Pesearch nstte of Innovative
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Global mean temperature change
from the pre-industrial level (degC)
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1,205 22

Percent of Respondents

Curry, T., Reiner, D.M., Ansolabehere, S., Herzog, H.J., 2005, ‘How aware is the public of carbon capture
and storage?’ In: Proceedings of the 7th International Conference on Greenhouse Gas Control Technologies,
Volume I: Peer Reviewed Papers and Overviews
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“What would be the best ways of advancing global welfare, and particularly
the welfare of developing countries, supposing that an additional $50 billion
of resources were at governments’ disposal?”

Ranking Challenges Opportunity

Very good 1 Communicable diseases Control of HIV/AIDS
2 Malnutrition and hunger Providing micronutrients
3 Subsidies and trade Trade liberalisation
4 Communicable diseases Control of malaria

Good 5 Malnutrition and hunger Development of new agricultural technologies
6 Sanitation and water Community-managed water supply and sanitation
7 Sanitation and water Small-scale water technology for livelihoods
8 Sanitation and water Research on water productivity in food production
9 Governance and corruption Lowering the cost of starting a new business

Fair 10 Migration Lowering barriers to migration for skilled workers
11 Malnutrition and hunger Improving infant and child nutrition
12 Communicable diseases Scaled-up basic health services
13 Malnutrition and hunger Reducing the prevalence of LBW

Bad 14 Migration Guest worker programmes for the unskilled
15 Climate change Optimal carbon tax
16 Climate change The Kyoto Protocol
17 Climate change Value-at-risk carbon tax

Lomborg, B. (ed.), 2005. Global Crises, Global Solutions, Cambridge, Cambridge University Press.
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