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AIR Has a Long History of Focusing on Climate Change

2009 AR provides climate change 2017 AIR and AER release a white
@ e conditioned catalogues and loss paper on climate change
estimates for a climate ChCInge im pgcfs on CYC'OH@S, STOI’mS,
ABI RESEARCH PAPER NO 19, 2009 STUdy on the South Pacific ﬂOOdS, and fire
funded by The World Bank
THE FINANCIAL RISKS OF :
CLIMATE CHANGE 3¥5PCRAF] Climats Chal';ge
L ivh4 iihoaphoiog i ooy e i Impacts on Extreme
in ar 4 P

An update to ABI Research Paper No 19, 2009 June 2017

Examining the financial implications of climate (58] m‘.
change using climate models and insurance Better Risk Information for Smarter Investments UK Windstorms and Weathe r
catastrophe risk models Climate Change

Report by AIR Worldwide Corp. and the Met Office

Peter J. Sousounis, Ph.D.
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Association of British Insurers Association of British Insurers T
funds a study to look at climate funds a follow-upstudy to look |EEEEEREE et
change impacts to insured at climate change impacts to |
losses from UK windstorm, inland B =5 insured losses from UK windstorm

flood, and China typhoon 2013
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AIR Climate Change Plans

-
Develop a research network to help guide climate change
research to improve the catastropohe models we develop

. J

( )
Improve the consideration of climate change in catastrophe
models

. J

( )
Conduct projects that promote global resilience to climate
change

. J

<

>
Formulate new solutions to help clients understand and manage
their climate change risk

.
-

J\.

Expand climate change support to other sectors

.
-

Provide thought leadership

.

J \.
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Frequent Model Updates at AIR Incorporate Climate Change

Wildfire Frequency in US, 1983 - 2015
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« AIR modelsupdated frequently o] T ——
« Climate change continually foldedin | /\—\/\

« Latestdigitalterrain models (DTMs)
« Several modelsbased on reanalysis data o000 |
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« Reanalysis period typically 1979-2018 ;
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Number of US Tornadoes 1979 — 2017 EF3+ Observed US Trend in Heavy Precipitation
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Severe Storm Environment Is Becoming More Favorable in the US

Significant Hail Parameter (SHiP) Max Value Trends
Mar-May 1979-2018

W -999~-750 ll-750~-500 [l -500~-250

GeADS: COLA/IGES

SignificantTornado Parameter (STP) Max Value Trends

Great Plains Avg Max SHiP Mar—-May

R ettt

P e

Hedes 4

ettt
EE SR TR

—250~0

0~500

500~1000 [1000~1500 M1500~2000 H>2000

Mar-May 1979-2018

2,500
2,000

1,500

SHiP value

1,000

maximum

500

0

erai

e Cf ST eeece|inear (cfsr) eeeeelinear (erai)

Energy Helicity Index (EHI) Max Value Trends
Mar-May 1979-2018
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Some US Tornado Features Are Showing Trends

Number of Outbreaks (n 2 6)
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Severe Weather Reports Reflect Population Bias and Climate
Factors

Wind Number of Convective Wind Events/Year in Europe
- _ . 1979-2015
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Climate Change Is Affecting European Severe Storms, Too

1.2 From Radleretal, J. Appl. Meteo. Climatol. 2018
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Trends Also Exist for Some Aspects of US Wildfire

Santa Ana Wind Trends 1979 - 2017 Autumn Diablo COUIT"S, Bulte CA
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Trends Also Found for Polar Vortex Strength

cemmeeanee==s Arctic Polar Vortex
Low atmospheric pressure

Counterclockwise rotation

seessasasass Polar Jet Stréaim Polar Vortex Strength (1979-2018)

Meandering back and forth
when polar vortex is weak

=e=eaneas Cold Arctic Air
Dipping into mid-latitudes
as the jet stream meanders

Stratospheric Wind Speed (Metres/Sec)
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Sea Level Rise Will Continue

Projections for Rising Sea Levels by 2100
(with High Emissions)
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Global Mean Sea Level Rise
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Ongoing Study Is Helping Local Government Prepare for Future
Catastrophes

Current Future
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Storm surge inundation height from an eventin the AIR US hurricane model with
current sea level (left) and from an additional 11 inches of sea levelrise (right)
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AIR Is Delivering Climate Change Scenarios for Stress
Testing per PRA Guidelines

“

US Hurricane
Exposed LOBs:
Hurricane

UK Weather
Exposed LOBs:
Flood, Freeze,

and

Subsidence

©2019 AIR Worldwide

% increase in frequency of major hurricanes e 5% e 20%
Uniformincrease in wind speed of major hurricanes ® 3% ® 7%

% increase in surface runoffresulting fromincreased fropical
cyclone-induced precipitation (cumecs) 5% 10%

Increase incmin average stormtide sea-levelsfor US mainland
coastline between Texas and North Caroling; figures exclude wave
setup and runup ®10cm ® 40 cm

% increase in surface runoffresulting fromincreased precipitation
(cumecs) ® 5% ® 10%

Uniformincrease incmin av erage stormtide sea-levels for UK
mainland coastline ®o2cm ®10cm

Increase in frequency of subsidence-related property claims using
the worst year onrecord as a benchmark 3% 79

Increase in frequency of freeze-related property claims using the
worst yearonrecord as a benchmark 5% 20%

® AIR currently addressing
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AIR Is Delivering Climate Change Scenarios for Stress
Testing per PRA Guidelines

« Prudential Regulation Authority recently defined climate change
scenarios

« Changesin AAL and 1-in-100 year loss
« Resultsto be deliveredto PRA by end of Oct 2019
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Expanding Climate Change Support to Other Sectors

Casualty

Life and Health

Corporation
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AIR Is Explaining Climate Change in Many Different Ways

2\

Climate Change
Impacts on Extreme
Weather

June 2017

Peter]. Sousoum:s, B?D ;
AIR-Worldwide )
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Christopher M. Little, PhiD.
Atmosphericand Environmental Research
Lexington, MA

White Papers

Scientific Journals
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Summary

( ) : : .
Completed multiple climate change inifiatives and
more are coming down the pipeline

Ongoing efforts to ensure current models reflect
the current climate

Building our global resilience practice in areas related to
climate change

with climate change risk

Continuing to provide thought leadership in the arena

SRR
ik
SRR
PV
g Formulating ideas for addifional solutions o help clients
Q of climate change
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