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Key Takeaways

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.



FPAW Fall 2023

ht
tp

s:
//z

ac
kl

ab
e.

co
m

/



FPAW Fall 2023

ht
tp

s:
//z

ac
kl

ab
e.

co
m

/



FPAW Fall 2023

Increasing Natural Hazards
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A new era of extreme weather impacts

Climate Change is a 
Pervasive and Growing

Risk Multiplier
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Miami’s extreme humid heat hours beat
the previous record nearly 4 times over
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Swain et al. (2020)
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Climate Change has already doubled
the likelihood of extreme fire
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Simulating the Future

Climate models are designed to understand the climate
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Resolution of Climate Models

A. Prein (NCAR)
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A. Prein (NCAR)

Resolution of Climate Models
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Simulating hurricanes

(National Center for Supercomputing Applications in Urbana, Ill)
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Thomas B. Shea/Getty Images.

Heavier rainfall

Houston’s risk of extreme rainfall has quadrupled



FPAW Fall 2023

Stronger winds

Hurricane Otis
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Higher storm surge

kenshane/twitter.
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More or fewer
hurricanes?
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Storm density Change in storm density

Changing Storm Tracks
Historical storm tracks End-of-century change
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Priestley and Catto (2022)

Stronger Extratropical Cyclones

250mb wind speed (m/s)

Historical composite End-of-century composite
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Current climateEnd of century

4-times the 
number of 

strong storms

A. Prein (NCAR)

More strong thunderstorms
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Maximum rain rate
+30 %

Area
+88 %
Rainfall Volume 
+105 %

A. Prein (NCAR)

Larger, wetter thunderstorms
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https://www.sciencedirect.com/science/article/pii/S2212094718300744

The Central US is a global hotspot of large hail

Prein and Holland (2018)
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The melting level is rising

Prein and Heymsfield (2020)
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The intensity, frequency and coverage of damaging 
straight-line winds are increasing

Prein (2023)
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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

Likelihood

Loss

The Loss Curve tells us the
likelihood that a given loss
will be exceeded
in a given year.
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Exposure

Catastrophe models calculate the loss curve

Weather 
‘event set’

Vulnerability

Traditionally 
based on short, 

incomplete 
historical records

A role for climate 
modeling and 
observations
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What keep insurers up at night?

1. Are these climate excursions temporary, permanent, or the start of a trend?.

2. If it’s a trend, can we assume it’ll be linear or should we expect sudden changes?

3. Managing risk in the face of data voids.

4. Dependencies between hazards and locations.

Climate change is the highest priority

across the re/insurance sector.
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