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What | Do B Reading Q)

 Work on the boundary between academia and insurance
 Background in Meteorology (Reading PhD, 2000)
 Worked in insurance (catastrophe modelling) for 20 years

* Keen to repurpose climate and forecast model data to create
beneficial output for insurance industry (and beyond?)

o Still very much work-in-progress
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Why am | doing this? B Reading ALY

* The US Hurricane Season is from June-November
 US-focused insurance contracts are June-Jdune
* Forecasts can inform underwriting strategy

 The European Windstorm Season is October-March
 European insurance contracts are January-January
* Unhelpfully takes in two “half-winters”

* Is there value in moving European windstorm contracts back to, say,
October to benefit from any forecast sKkill?

* It’s interesting




Calculate “Loss” in the style of a g uecivo @ATIN
Catastrophe Model 5 SIGHT
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Calculate Hazard Define portfolio Caculat Damae Loss

SEAS5 seasonal Population data Cube of the wind Damage *

daily maximum to weight wind speed above a population data
gust forecast damage threshold summed over

each winter

ERAS daily
maximum wind
gust
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* Convert winds to “damage”

* Using (v-26)"3
« Have also seen 20 m/s used, not
tested here

 Shows central core of strong
winds where damage is
possible

65°N

60°N

55°N

50°N

45°N

40°N

35°N

30°N
30°W 20°W 10°W a° 10°E 20°%E J0°E

3200

1600

800

400

200

Kyrill 18 Jan 07 Damage (v-26)3

100
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 We can also “Iimportance-
sample” the damage
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 Daily values of “loss”
* Loss = damage * population

« Summed by the day across the
winter

* Double-counting caveat here
as storms can stretch across
two days
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Experiment B Reading II_I#

« How does the SEAS5 model predict our “loss” metric?
« 25 ensemble hindcasts, 1993-2016

» Calculate seasonal damage across 25 simulations
* October forecast, using Nov 1 to end of 7-month forecast

 Compare to ERAS5 output interpolated on to SEASS grid
* Interpolation done online using Copernicus CDS API



ERAS Pseudo-Loss versus g oot @ATIN
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Ranked Ensemble Loss vs Observed Loss
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Reflecting on these results & Reading

* Not one October ensemble forecast was within 40% of “loss”
for 1999/2000 winter

« 2006/7 also struggled to pick up the losses from that year

* Is forecasting an increased likelihood of often single tail
hazard events in a winter simply too much of an ask?

* Would things improve with a shorter lead time for 1999?



Ensemble Loss and Lead Time: Dec ‘99 &
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« Showing Sept, Nov, Dec forecasts for
Dec 1999 as well as Oct from previous
slide

« ERA5 Dec loss index was 238m

 Would expect Dec forecast to be
higher; first storm was 3@ December

 What about comparing to Sept-Dec
forecasts for December from
climatology?
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Sep-99  Oct-99 Nov-99 Dec-99
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Exceedance Probability Curve of Loss e ”R'Z“Sﬁ‘f.y{; ATIN

1999 Forecasts versus 1993-2016 climatology IGHT
- Thin black lines: 600 Sep- 2%° j
Dec hindcasts for Dec S 200 I
1993'2016 - Sep 99 —Oct_99 —Nov 99 —Dec_99
« Coloured lines: 25 Sep- 350
Dec hindcasts for 200
December 1999 §
§ 250
* Probability of Exceedance 3 200
“X % chance that loss will -
exceed Y value” 150
100
* Highlights tail risk that -

existed in the Sept and
Dec forecast for Dec

80% 100%

* Oct/ Nov not so successful 0% 20% 40% 60%
Probability of Exceedance



SEASS5 Mean Damage versus ERAS B piversre! ATIN

Mean Damage
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 ERAS Average Annual Loss: 68.3m
« SEASS Average Annual Loss: 97.4m

« Showing percentage difference:
* (SEAS5 / ERA5) -1

* Broadly higher for UK, N France, N
Scandinavia

 Lower over S France and Germany

 Have found this issue in another study
with 60km GCM

* Or is history from 1993-2017 unique?
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Lots more to do / understand B2 Reading II-II¥

* Currently doesn’t look promising to use SEASS for loss forecasts
* Further work on Sept-Dec winter forecasts and lead time

* Used 1 degree SEASS resolution. Potential to use raw T319 data?
 Have also got a better insurance dataset to use

* Risk in France
* Is “our history” (Lothar, Martin, Xynthia & Klaus) in 1999-2010 a freak?
 Are GCMs missing something in the southern extent of their storm tracks?



Other Future Work B2 Rending iA(\iTrl-lll'\l!
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* Understanding tail events - Early-season events
» Size and shape of strongest * Ophelia-style hurricane season

events by country overlap in the tail
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Thank You

richard@catinsight.co.uk

www.catinsight.co.uk
Yy @catinsight
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