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Eunice Foote 1856

« “Circumstances affecting
the heatof the sun's
rays”

Svante Arrhenius 1896

“On the influence of
carbonic acid in the air upon
the temperature of the
ground” Doubling CO, = +5
to 6 °C (high end today)
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The furnaces of the world are now
burning about 2,000,000,000 tons of
coal a year. When this is burned,
uniting with oxygen, it adds about
7,000,000,000 tons of carbon dioxide
to the atmosphere yearly. This tends
to make the air a more effective blan-
ket for the carth and to raise its
temperature. The effect may be con-

siderable in a few centuries.

1912

Thoughtthis would
only be beneficial -
delay the “return of
deadly glaciers”

Frank Capra school film
1958
‘Unchained Goddess’

Notes greenhouse gases
effectontemperature and sea

level rise

Manabe Hasselmann
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Modelling, attributing,
predicting climate changes
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Michael Grose - climate @ClimateGrose - Oct 19
I'm interested in opinions here - when do you think we had a sufficient
evidence base to confidently justify reducing (or avoiding) greenhouse gas
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http://upload.wikimedia.org/wikipedia/commons/6/6c/Arrhenius2.jpg

Global temperature change (°C)

Early projections... and what happened

Global
12 mmm Observations Manabe 1970 === Rasool and Schneider 1971
Broecker 1975 === Nordhaus 1977 === Hansen 1981
10 = Hansen 1988 FAR 1990 ==== Manabe and Stouffer 1993 __

SAR 1995 ==== TAR 2001 ==== AR4 2007

1970 1980 1990 2000 2010 2020

Manabe 1970 through to IPCC 2007,

Close agreement — especially if you account for
different emissions assumptions (not the results
themselves)

Regional

First Assessment Report (IPCC FAR) regional temperature projections B Best estimate
— Scaled
O Extrapolated obs. trend

Best estimate for 1.8°C Global Warming

Estimate scaled for range of Global Warming
5 Observed datasets

Southern Europe

Temperature relative to 1850-1900 (°C)
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Southern Europe
Central North America

IPCC First Assessment (1990)

Europe, Sahel, Southern Asia — very close
Australia, North America —in the lower range
(transient ‘warming holes’ affected observed trends)



Australia: Greenhouse 1987, special volume 1988

Australian bushfire danger under
changing climatic regimes

T. Beer, A.M.Gill and P.H.R.Moore

Climatic change: impact on
international reinsurance

G. Berz

The energy policy implications
of climate change

l. Lowe

Areas of Australia’s coast prone

Greenhouse - its impact on Australian
hydrology:
possible changes to flooding regimes

D.K. Robinson

to sea-level inundation

A.D. Short

The greenhouse effect and electricity
generation in New South Wales

C.G. Coulter

B.D. Peele

Insurance and the greenhouse effect

The water resource implications of a drying
climate in south-west Western Australia

B.S. Sadler, G.W. Mauger and R.A. Stokes

* 44 papers on many aspects
« Virtually all hits, very few misses
» Careful conclusions — lots of ‘potential’, ‘possible’

The potential impact of climate
changes on Australian ski fields

R.W. Galloway




Why do projections change?
1. New evidence and assessment

Multiple lines of evidence used to assess climate change
New developmentsin all of these

New focus areas and areas of interest, e.g.,:
- Tippingpoints
- ‘Low likelihood, high impact’ outcomes

Climate
change
assessment
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a5 1992: 1S92 Scenarios 1382

Why do projections change? :

2. Global emissions scenarios 12/
Projections are a ‘what if’ exercise: if we follow X pathway, we get Y ) 8
All are sets of distinct pathwayscovering the plausible range — but updated: % 55(2010: RCP Pattways
* More years of observed data, better inventories ;é . e
* Changingview of plausible futures i .
1988 — Hansen Scenario A, B, C g ; e
1992 — the 1S92 scenarios (IPCC) g o0y2010 5P Soerars 5
2000 — Special Report (SRES) 7" e
2010 — Representative Concentration Pathways (RCPs) T
2018 — Shared Socio-economic Pathways (SSPs) 5 a0
2018 — database of scenarios on 1.5 °C . Do
2021 _ NGFS SpeCia| Scenario SetS zz 2018: SR1.5 Database of Scenarios 0
2022 — Category 1-8, IPCC WG3 .

Global Warming Levels (GWLs) largely standardise between scenario sets :
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Why do projections change?
3. Updated modelling

The World in Global Climate Models
Mid-1970s Mid-1980s
© ©

Global model programs - CMIP

* More components

* Finerresolution More models! CMIP3
has ~23, CMIP6 has ~50 for projections

Other models used as well
* Regional models — statistical and
dynamical models to go to local scale

Overturning ————— ™\
Rivers Ci,cuia‘i‘,; Intoractive Vegetation



What we are adapting to?

* Much has been clear since the 1980s — warmer world,
higher sea levels, more of some extremes
* But the picture evolves with time

How should we approach adaptation?
* Are we wiser now than the past?

The Great Law of Haudenosaunee Confederacy (Native America),
adopted somewhere in1142to 1500 AD

Decisions we make today should resultin a
sustainable world seven generations into the future




