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The reconnection challenge
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Being realistic about climate

A What has been achieved 1 very little.

~

A What needs to be achieved i an eventual phase-out
of anthropogenic greenhouse gas emissions.

A Where most people® priorities lie: understanding

present-day climate and current climate trends, not
multi-decadal predictions.

e Faedr UNIVERSITY OF
climateprediction.net




Current per-capita CO, emission trends and
prOJectlons (Le Quere et aI 2011)
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Current per-capita CO, emission trends and
projections 1 China
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What these assumptions and current population
projections mean for future fossil CO2 emlssmns
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Should we take the iAlack of warming since 19980
as reassurance?
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Best-fit contributions to global temperature:
El Nino
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Best-fit contributions to global temperature:

Volcanoes
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Best-fit contributions to global temperature:

SuN (°c)
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Best-fit contributions to global temperature:
Anthropogenic factors
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But is this just being wise after the event
(or nover-fittingo)?
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An actual prediction of global mean temperature
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1 simulation

Dashed: recalibrated
| prediction using

{ HadISST & CRUTEM
oY s 1 data to August 1996
"4 years : (Allen et al, 2000)
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There was a time when people took 14-year
climate forecasts seriously
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The article in question

letters to nature

climate change Sigllﬂl continues to strengthen over the next few 27.Cox,P. M., Bﬁ-t.\.R. Al 'f"‘“' C. S, Spall, S. A. & Totterdell, L. ). l.'\ccdcranun of global warming duec to
years n carbon-cycle feedbacks in a 3D coupled model. Nature (submitted).
> 28. Intergovernmental Panel on Climate Change Special Report on Emissions Scenarios ( od s Nakicenovic,
N, & Swart, R.) (Cambridge Univ. Press, 2000).
29. Smith, §. J., Wigley, T. M. L, Nakicenovic, N. & Raper, $.C. B. Climateimplications of greenhouse gas
Methods D M Nt _
emissions scenarios. Technol. Forecast. Social Change (in the press),
HadCM2-GS* and GFDL-GS" simulations are based on 4- and 5-member ensembles 30, Stott, P, A. & Tett, S, E B, Scale-dependent detection of climate change. J. Clim. 11, 3282-3294
respectively forced with observed greenhouse gas and parametrized direct sulphate forcing (1998).
to 1990 followed by 1%yr ' compound increase in CO, (close to the IS92a scenario in 31, Ripley, B, D. & Thompson, M. Regression techniques for the detection of analytical bias. Analyst 112,
terms of radiative forcing™) and 1592a projected sulphate loadings, ECHAM3-GS two 377-383 (1987).
member ensemble’’ and ECHAM4-GS single simulation™ are both based on observations  32. van Huffd, 8. & Vanderwaal, |. The Total Least Squares Problem: Computational Aspects and Analysis
followed by 1S92a; the ECHAM4-GS1 single stimulation includes the impact of indirect (Sod ety for Industrial & Applied Mathematics, Philadelphia, 1991).

first half of the control was used to define the detection s
second for uncertainty analysis.

Received 30 December 1999; accepted 2 August 2000.

1. Morgan, M. G. & Keith, D. W. Subjective judgements by climate ¢
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An actual prediction of global mean temperature
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An actual prediction of global mean temperature
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Soeé

No evidence that iiglobal warming has stoppedo: we
understand why the 1998 record still stands.

Emissions continue, and the climate responds much
as expected.

A No expectation of imminent reductions in fossil CO,
emissions.
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Could we hmake more progresso on non-CO,
climate drivers (UNEP proposal)?

A Lack of progress on CO, has led to enthusiasm for
re-focussing on short-lived climate forcings (SLCFs)
Including

I Black Carbon (soot) from burning biomass
I Tropospheric ozone from NO, & various pollutants
I Methane from agriculture, natural gas production etc.

A These are Bad Thi ngs,,
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NReducing SLCF concentrat
global temperature rise below 2°Co (UNEP)
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Not true: today® emissions of short-lived climate
forcings have little impact on peak warming
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The reason carbon dioxide is all-important: the
cumulative impact of carbon emissions

y Idealised CO, emission profiles
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From Allen et al, Nature, 2009
& see also Meinshausen et al, Nature, 2009
& Solomon et al, PNAS, 2009
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So it Is carbon that matters, and there is plenty

mor e wWhere t hat cCame
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The brutal reality

Emissions over the next few decades will determine
the risk of dangerous climate change.
Emissions next year will not.

A So how can climate science help towards a least-
regrets future?

A What would happen if we were to focus on things
people really care about?

h>>)

h>>)

e Gesw UNIVERSITY OF
climateprediction.net



The 2010 Russian heatwave:
~50,000 deaths, $15bn loss
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The 2010 Pakistan floods:
~2.000 deaths, $billions
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And the 2003 floods off the Abingdon Road:
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Understanding the link between climate and
weather

A AClimate is what we expect, weather is what we get.o
A AClimate is what we affect, weather is what gets us.o
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The example of the 2010 Russian heat-wave
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Apparently contradictory statements

A NWe conclude that the intense 2010 Russian heat
wave was mainly due to natural internal atmospheric
variability.o Dole et al, GRL, 2011

A fiwe estimate é an approxi mat

the 2010 July heat record would not have occurred
without climate warming.o Rahmstorf & Coumou,

PNAS, 2011
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July temperatures in Western Russia as observed,
Nexplainedo by global trends & modelled

5 I I I I I I I I I

—— Observed global temperature Xx1.9

4 HH —*— Observed Western Russia temperature
Bias corrected model ensemble mean WR
3 5-95% quantile R

°MV“'VWAQV FATN

-3
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
time

Otto et al, 2011, submitted

e Aaww UNIVERSITY OF
climateprediction.net

I
-

Western Russian temperature anomaly
o -




Results from the climateprediction.net
weatherathome project

Dole et al noted one out Using Public Resource
of their 50 simulations Distributed Computing.
prOduced a 2010-like Massey et a|’ 2011’
heatwave. supported by

Need larger ensembles,  Environment Guardian

since the event was
unpredictable.

Run prescribed-SST
simulations 1950-2010.

Compare numbers of
heat waves in 1960s
and 2000s.
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Our laboratory: the world@ largest climate
modelling facility

>300,000 volunteers, 40,000 active, 127M model-years
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Pattern of geopotential height associated with
July Western Russian temperatures

A ERA-Interim 1979- A HadAM3P-N96
2010 ensemble, 1979-2010
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