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1. A new era of climate risk

2. Some changes in high-impact weather have already been observed.
Further changes are expected.

3. The value of partnerships to inspire new science and produce usable
information.
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GLOBAL AVERAGE SURFACE TEMPERATURE CHANGE FROM PRE-INDUSTRIAL
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CHANGE IN GLOBAL OCEAN HEAT CONTENT SINCE 1955
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DATA: Japan Meteorological Agency (Ishii et al. 2017)

SOURCE: https://www.data.jma.go.jp/gmd/kaiyou/english/ohc/ohcglobalen.html

STATISTICS: blue shading is 95% confidence level and red dashed line is a 30-year lowess fit
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More high-impact weather events
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Rising costs of weather events

2017 Hurricanes Harvey, Irma, Maria
2011 Japan & NZ earthquakes, Thailand flood -
2005 Hurricanes Katrina, Rita, Wilma

(@)
©

o
©

N
(@)

—
B
@

60

Insured loss
(USD bn at 2021 prices)

40

. II I I |II
E-=llinEnE II I I

@ -
R © N ©
S 3 i i

O

N
&)
&)

N
S

(e} N ) N

o© 2
) S O o D)

Earthquakes/tsunami [l Weather-related Ml Man-made — 10-year moving average total insured losses

Source: Swiss Re Institute




A new era of extreme weather impacts

Pervasive and Growing
Risk Multiplier
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Daily Surface Air Temperature, World (90°S-90°N, 0-360°E)

Dataset: NCEP Climate Forecast System | Image Credit: ClimateReanalyzer.org, Climate Change Institute, University of Maine
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Climate Change has already doubled
the likelihood of extreme fire
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Simulating the Future
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Climate models are designed to understand the climate
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Resolution of Climate Models
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Resolution of Climate Models

300 km grid spacing

Orography [m]

NCAR

FPAW Fall 2023

UCAR



Resolution of Climate Models

100 km grid spacing
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Resolution of Climate Models
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Resolution of Climate Models

Orography [m]
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Simulating hurricanes
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Heavier rainfall

- Thomas B. Shea/Getty Images.
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Stronger winds
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Higher storm surge

kenshane/twitter.
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More or fewer
hurricanes?
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Changing Storm Tracks

End-of-century change
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Historical storm tracks
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Stronger Extratropical Cyclones

Historical composite

End-of-century composite
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Priestley and Catto (2022)

250mb wind speed (m/s)
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More strong thunderstorms

End of century
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Larger, wetter thunderstorms

B Future Storm Composit

Maximum rain rate
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Prein and Holland (2018)

Annual hail probability in 100 km x 100 km area [days per year]
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AML height (km)
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The melting level is rising
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The intensity, frequency and coverage of damaging
straight-line winds are increasing
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Connecting Climate Science with Risk:
The Insurance Perspective
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Your insurance premiums are informed by
The Loss Curve

The Loss Curve tells us the
likelihood that a given loss
will be exceeded

In a given year.

Likelihood

Loss =,
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Catastrophe models calculate the loss curve
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What keep insurers up at night? ol
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1. Are these climate excursions tembporar: -
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Climate Changeré?'msurance sector.

_ wponiuencles between hazards and locations.
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1. A new era of climate risk

2. Some changes in high-impact weather have already been observed.
Further changes are expected.

3. The value of partnerships to inspire new science and produce usable
information.
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