GIRO Conference and Exhibition 2012
Juggling uncertainty the actuary’s part to play

20 September 2012

© 2012 The Actuarial Profession ¢ www.actuaries.org.uk




The Actuarial Profession
making financial sense of the future

GIRO Conference and Exhibition 2012

Weather and climate related aspects
of catastrophe risk

Dr Emily Shuckburgh, British Antarctic Survey



Agenda

Weather and Climate Risk
* Areview of weather and climate events of 2011
Attributing the risk of weather events

Quantifying future climate risk

The international political dimension
Summary



A review of weather and climate events of 2011



La Nina influences weather worldwide
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Global climate change

Global average temperature anomaly (°C)

© 2011 The Actuarial Profession

0.6

0.4

0.2

-0.2

-0.4

-0.6

- w—_Met Office Hadley Centre and Climatic Research Unit y
- === NOAA National Climatic Data Center ! -
| == NASA Goddard Institute for Space Studies '
B ARY T
K ' ! | U HUY 1
I M )
- i : | 1 1a | ' h | B I -
B | A | A LD ‘ BN :
s | A ” | ! ! l v -
K &7 1N " i, B |l “ \' ” 1 il
- e w e AN ,.'{ | -
NI RARE Y T :
o " ": é ( ¥ | j “ l‘ p ) ' l -
:-— " l I - | \ / f } "‘1 “; '-: ! —-:
B N 1 i ‘P ' N , ‘| " Ty J ’ B
- ' = ! | ' | ‘ . -
— '-‘ ! | v 1' '. |.| ' —
- | v | ll’ —
1850 1900 1950 2000
Year

* www.actuaries.org.uk

Source: Met Office, 2012



Drought in East Africa 2011
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Drought in southern United States 2011
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Thai floods 2011
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UK weather winter 2010/11 and spring 2011
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Hurricane lrene 2011
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Attributing the risk of weather events
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Impact of climate change on extremes

Shifted Mean
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Increasing vulnerability, exposure or severity/
frequency of climate events increases disaster risk
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European heatwave summer 2003
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UK floods autumn 2000
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Quantifying future climate risk




Projected temperature change
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Risk of coastal flooding over coming decades

Projected sea level rise for 2040
(relative to 1980-99).

Source: Foresight report on Migration, 2012
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Climate risk: droughts and floods
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Interconnected risks
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Interconnected risks

The great acceleration

Source: New Scientist 2008 from Steffen et al 2004
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Accounting for uncertainty

Risk Ambiguity -
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Uncertainty Ignorance

e.g. ‘tipping points”
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Risk of irreversible change
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Risk of rapid change

Source: Arctic C(ouncil, 2004
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Risk of dangerous climate change

temperature

Peak 2016 then 5% p.a. reduction

1990 2050 2100



Chances of staying below thresholds

Probability of
staying below
thresholds

emperature 2°C

No mitigation Source: AVOID project, 2010
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Chances of staying below thresholds
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Impacts in 2080
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Impacts in 2080
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The international political dimension
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Possible mitigation strategies
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Possible mitigation strategies

Year of peak emissions Decrease after peak for 50-50

chance of avoiding
dangerous climate change

2016 4% p.a. or more
2020 5% p.a. or more
2025 n/a
2030 n/a

But, IEA World Energy Outlook 2011: risk of “lock-in” — after 2017
may have to prematurely scrap assets to avoid exceeding 2°C

Source: AVOID project, 2010 and IEA, 2011
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Current carbon trajectory
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Summary

- Climate change is altering return periods of some weather events

* Future risk of more intense and longer droughts and more flooding (coastal and river) in
many areas

* Increasing vulnerability, exposure or severity/frequency of climate events increases disaster
risk

« Climate risk assessment needs to include uncertainty, ambiguity & ignorance (recent past not
a good guide to future)

- Risk are highly interconnected (and in ways that are not always appreciated)
- Can avoid dangerous climate change, but only if rapid and strong mitigation undertaken

* High risk some impacts cannot be avoided: adaptation will be required

All this offers threats and opportunities for the risk profession
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Questions or comments?

Expressions of individual views by
members of The Actuarial Profession
and its staff are encouraged. -

The views expressed in this presentation
are those of the presenter.
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