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Resilience community
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What “sorts” of storms do
we need to prepare for?

What high-impact
characteristics have
occurred in the past, what
else could occur?

Background

Can we quantify risk
today? How might this
change in the future?

How do Operational Meteorologists |

What are the alternative
ways to characterise
storms? Can we capture
separation in hazards?

How well are these types
represented in different
modelling systems?

What does this mean for
our confidence in the
likely occurrence today
and in the future?
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2= Met Office Our project

Informed by discussions with
resilience and response stakeholders "

Informed and validated by
__-- discussions with
OpMets and storm experts
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Average speed [km/h]

Minimum pressure [hPa]

Maximum vorticity [1/s]

Maximum deepening rate [B]

Bearing

Fetch (distance [km], duration [h])

o Refine spatial definitions
o Understand inter-dependencies
o Explore dimensionality reduction

Deepening rate [B]
s

Storm development metrics

Ciara 850hPa vorticity track

Warm seclusion [Y/N] 1]
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Testing existing hypothesis and narratives around storm types ...

sPCA weights (set_2)

FAST

PC3

sPC3

sPCA storms in PC space ("set2", n=3)
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Storm development metrics

mean_spd/min_slp/max_vort
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* Wind gust, total precip and
rainfall rate footprints

* Areas and duration of 98th
percentile exceedance

* Wind and rainfall severity
indices

e Compound versions of all

o Trying to capture impact-relevant
metrics but constrained to
“model world”

Storm hazard metrics

Total precipitation [mm] - Storm Ciara - 8/2/2020-14/2/2020 Max 10m gust (3 sec) - Storm Ciara - 8/2/2020-14/2/2020

—®- Storm track by vorticity
Maximum vorticity

150 180 o 5 10

Exceedance areas for 98th percentile of month's climatology -
Storm Ciara Gusts & Accum precip
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Storm Development

Clustering (k-m, GMM)

Clustering

Do these clusters have discrimination

l

metrics power in the hazard space?
Variables/combinations \_j\
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Tracked storms in ERAS
* Are some storms exceptions to the OpMets storm typing? Why?
* What makes named storms “special”? 2 “named storm identifier”/”missing” named storms
* Are there other categorisations that better inform hazards?

 Can we incorporate additional hazard metrics linked to other impacts (e.g., storm surges)?

Storms in models (hindcasts/UKCP18)
* Do the same storm types arise?
* Do the relationships with hazard metrics hold true?

 What can we say about unprecedented/future “named storms”?
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Questions or comments?



mailto:Paula.Gonzalez@metoffice.gov.uk
mailto:Emily.Wallace@metoffice.gov.uk
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== Met Office What makes a storm impactful®

Northerl Arwen + compoundimpacts from wind,
. ortnerly " cold, rain
Nov 2021 L
Atyplcal o * lessresilientinfrastructure
direction Babet * populations are resistant to
Easterly > appropriately prepare for rare
Oct 2023
and unprecedented events
Dudley, Eunice & Franklin . extra strain to networkS,
Clustered Feb 2022 recovery and supplies,
especially for prolonged events
storms Isha & Jocelyn ‘ +  higher chances of saturated
Jan 2024 soil
1 1 Hector + treesin full leaf
DlverSIty Of Out-of- Jun 2018 «  potential for increased vulnerability due to
b tourism/outdoor events
storms and season Ellen & Francis - damage to crops, especially fruit trees
c Aug 2020 + higher chances of saturated ground for late
ImpaCtS winter/spring storms
St Jude’s « storms tracks affecting densely populated
Affected Oct 2013 areas
I : * higher exposure to damage
areas Eunice + more widespread events lead to bigger
Feb 2022 impacts as responding agencies become
stretched
— Rapld _ =CILS * Smallerscale, less predictable
development Jan 2024
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