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Introduction

To better manage and prepare for the
impacts of a changing climate, it is vital to
have a thorough understanding of how it
may affect society. The UK has already felt
some of the impacts of climate change,
with the chance of recording days above
40°C significantly increasing (Christidis et
al, 2020) and some of the wettest days
recorded in history occurring in recent years
(Christidis et al., 2021).

Most studies linking climate change,
crime, and justice are international (e.g.
Ranson, 2014) and there is a notable gap in
the literature for the UK. Furthermore, with
the increased likelihood of extreme weather
events due to climate change (e.g. Thiery et
al., 2021) and the observed increasing trend
in sudden, heavy rainfall events over the UK
(Cotterill et al., 2021; Kendon et al., 2022), it
is vital that the insurance industry consid-
ers how more unpredictable weather events
could influence the time window for assess-
ing and managing the projected losses lead-
ing up to an event. For the first time, the UK
Met Office collaborated with the UK Ministry
of Justice (MoJ) and reinsurance broker
Aon, using UK climate projections datasets
(UKCP18) (Met Office, n.d.), to explore these
themes on a UK domain, facilitating more
relevant research for UK institutions.

In addition to traditional scientific research
and development, novel approaches can be
helpful to explore climate data in new and
exciting ways (Thomas et al., 2022). One
such approach is through the concept of
‘hackathons’; events where a range of col-
laborators come together and spend a dedi-
cated, short period of time to approach and
solve questions of particular interest (Crook
et al., 2022; Fallon et al., 2022; Mitchell et al.,
2022; Thomas et al., 2022).

In May 2022, the Met Office, the MoJ and
Aon, collaborated with academics from the
Met Office Academic Partnership universi-
ties to explore four themes:

+ How climate change could impact crime
and justice in the UK.

+ The effect of changing temperatures on
thermal discomfort in hearing rooms.

+ How uncertainty regarding the

exposure of extreme weather hazards

affect insurance risk modelling.

Providing historical context to an

extreme event in real time.

By bringing together a diverse set of skills
and backgrounds, participants were able to
utilise each other’s expertise to overcome
challenges and achieve tangible outputs in
2days. Some participants focused on the
technical analysis and methods for analysing
the data while others conducted literature
reviews to gain a good understanding of pre-
vious progress in the field. This style of event
also facilitated the development of broad pro-
fessional networks and transferable skills.

It is important to note that, rather than
working individually, the idea of a hack-
athon is to work collaboratively to pro-
gress more effectively towards answering
a research question. The reader can relate
this concept to a famous quote attributed to
Aristotle: 'The whole is greater than the sum
of its parts. The expectation is that outputs
from hackathons do not need to be publish-
able; instead, they aim to provide a platform
for ideas and concepts to be taken further.

There was a total of seven teams within
the event, each containing 3-10 participants.
These teams were split into two groups
focusing on themes defined by the MoJ and
Aon. This article presents four of the teams’
outputs (two from each theme), along with
a discussion of how further work and new
research has followed on from the initial
exploration as part of the hackathon event.

How climate change could
impact crime and justice in the
UK

Research shows that particular weather con-
ditions correlate with certain crimes, (e.g.
Towers et al., 2018), and therefore as the
climate changes, it is likely that rates and
types of crime will also alter (Ranson, 2014).
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The published studies around this topic
are largely international; the MoJ and Met
Office want to understand if similar results
are applicable to the UK.

Unfortunately, crime statistics for the UK
are typically aggregated every financial
quarter (e.g. ONS, 2022) which makes it dif-
ficult to compare directly to meteorological
data for extreme weather events, given that
these can occur on specific days and times
of day.

While not at a high enough tempo-
ral resolution to compare with extreme
weather events, the Metropolitan Police
provide monthly aggregated crime statistics
(Metropolitan Police Service, 2022) which
enabled the group to analyse how sea-
sonality may affect different crime rates in
London Boroughs and consider how climate
change may affect these trends.

Figure 1 suggests seasonality in both pub-
lic order offences' and burglary; these
results agree with the consensus from exist-
ing literature. While not published at the
time of the hackathon, (Shiode et al., 2023)
offer a more in-depth analysis of the sea-
sonality of crimes across London. They sug-
gest that the longer summer days mean
offenders spend more time outdoors, result-
ing in a greater number of public order
offences and the darker days of winter allow
for less on-street witnesses, providing more
opportunity for burglary.

Relating back to extreme weather events
and climate change, the group conducted
a brief literature review and found inter-
national studies suggesting a positive
correlation between temperature (specifi-
cally dry, hot weather) and violent crime
(Baryshnikova et al., 2022; Potgieter et
al., 2022), and for precipitation, a negative
correlation with assault and criminal dam-
age (Towers et al., 2018). Therefore hotter,
drier summers due to climate change could
result in more social and violent crime,
while warmer, wetter winters could result
in less crime in general. However, more
domestic violence offences could occur
due to the ‘cabin-fever’ effect (Donaldson
James, 2014), and because natural disasters
such as widespread floods tend to increase
incidences of domestic abuse (Parkinson
and Zara, 2013).

There are likely nuances within the trends
worth consideration; for example, Horrocks
and Menclova (2011) found a curvilinear
relationship between temperature and vio-
lent crime in New Zealand, with a direct
positive correlation up to 27°C and a slight
negative correlation for temperatures above
this threshold. For a more comprehensive
understanding of how climate change may

'A public order offence is defined to be
offences such as public alarm/distress, violent
disorder or racially/religiously aggravated public
fear (Metropolitan Police Service, 2022).
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Figure 1. Seasonal cycles of public order offences (orange) and burglaries (green) averaged across
all London boroughs between 2011 and 2019 (Metropolitan Police, 2022). Values are expressed
as the relative number of crimes per month and are calculated as the monthly total divided by
the 12-month moving average. Analysis conducted using the decompose function in the R ‘stats’

package, R Core Team (2020).

affect crime, it would be necessary to under-
stand whether it is the weather per se, or
the anomaly in the weather (i.e. extreme
events) that is important in triggering dif-
ferences in crime rates. Crime statistics of
greater spatial and temporal detail must be
made available for such analyses.

Besides the low temporal resolution of
crime data, there are many other factors
that make this analysis challenging. Crime
rates are influenced by many socioeco-
nomic, political and demographic factors
and as such, it is important that any predic-
tions of how future crime rates may change
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under climate change must not be solely
relied upon for accurate decision-making.
Furthermore, crime statistics must be made
available more frequently for robust cau-
sation to be established with weather or
climate data. Ongoing discussions seek to
understand how this may be achieved and
the MoJ continue to work on this subject
with other partners as part of their climate
change adaptation programme (MoJ, 2020).

The effect of changing tempera-
tures on thermal discomfort in
hearing rooms

The second team’s output also approached
themes presented by the MoJ, this time
focusing on the effect of heat and discom-
fort on the proceedings of the UK justice
system.

An increase in ambient temperature has
been found to reduce the number of deci-
sions favourable to the applicant in immi-
gration tribunals and parole hearings (Heyes
and Saberian, 2018) - possibly through
affecting mood and cognition (Gockel et
al., 2014; Drapal and Pina-Sanchez, 2019;
Evans and Siminski, 2021). The size and sig-
nificance of this effect vary between stud-
ies, and thus far no such research has been
conducted in the UK, creating a knowledge
gap that forms the focus of this group’s
hackathon output.

HM Courts and Tribunals Service is com-
mitted to achieving net-zero by 2050 or
earlier; their net-zero strategy includes
improving insulation and energy effi-
ciency in Court and Tribunal buildings
(UK Government, 2022a). However, so far
this has not taken into consideration how
climate change may impact the effective-
ness of processes in hearing rooms by
creating potentially more uncomfortable
conditions.

The main Hackathon output of this group
was a proposal for a research project seek-
ing to answer:

1. How applicable are existing literature
findings to the UK?

2. How will changes to weather patterns
affect the temperature and humidity
within courtrooms?

3. How will any potential impacts project
into the future, in a warmer, less predict-
able climate?

4. What are the implications of increasing
remote participation in trials and hear-
ings?

5. What costs and savings (financial and
CO,) would be associated with retrofit-
ting UK court buildings to a standard
that minimises unwanted effects on
decision-making?

Collating resources to answer these ques-
tions highlighted several limitations: UK
hearing room statistics are aggregated and
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Figure 2. (Left) projected average annual 1.5m air temperature anomaly relative to 1981-2000
inclusive (UKCP18 Local Projections) (Met Office, n.d.) with locations of hearing rooms in England
and Wales shown as black crosses. The locations of hearing rooms (last updated September 2019)
were taken from National Audit Office (2019). (Right) histogram with bins approximately 0.033
degC wide showing the number of courtrooms located in regions with various projected 2080 tem-

perature anomalies.

reported quarterly, rather than by individual
cases (MoJ, 2022; UK Government, 2022b),
and where individual case data exist, it is
difficult to interpret because exact dates
and locations of each case were difficult to
obtain (UK Government, 2022c). Therefore,
for a comprehensive future study to be
performed, more granular data on hearing
room locations and dates of trials must be
made available for an accurate comparison
with climatological data. Furthermore, the
measurement of building comfort in hear-
ing rooms has so far been unsystematic and
therefore these data would also need to be
collected to perform accurate studies on
how meteorological conditions affect the
inside environment.

Given these limitations, the team used
the hackathon to define the resources
needed to support further research into
this topic. Figure 2 provides motivation for
this research, given that in a scenario where
the emission of greenhouse gases contin-
ues to increase unmitigated, temperatures
in England and Wales where hearing rooms
are located could be over 3 degC hotter by
2080 compared to the 1981-2000 average,
with 25% of hearing rooms in regions with
over 4 degC warming.

Following the event, discussions are
underway to collate and analyse further
data. This may involve measuring tempera-
ture and humidity in courtrooms; regression
analyses of indoor building comfort met-
rics and keeping a clear record of different
weather conditions for judicial processes;
and projecting any correlations found onto
future climate scenarios.

The research proposed has the potential to
strengthen the case for adaptation measures
in HM Court and Tribunal Service buildings.
If an adverse impact on the decision-making
ability of the judiciary and the physical com-
fort of participants in legal processes within
hearing rooms can be confidently quantified,
it would heavily justify the expenditure on
retrofitting. This would also help to reduce
CO, emissions. If no link is found, it should
provide reassurance that judicial processes in
the UK would not be unduly affected by cli-
mate change. Even if this was the case, decar-
bonising the Court and Tribunal Service’s
estate and operations and respecting human
comfort and health remain crucial.

How uncertainty to exposure
of extreme weather hazards
affect insurance risk modelling

The third hackathon team focused on the
challenges and themes proposed by Aon,
specifically looking at how exposure is
modelled by the insurance industry when
considering the impacts of future extreme
weather events.

Global mean annual temperature has
risen to more than 1.2 degC above pre-
industrial levels (Copernicus Climate Change
Service, 2022) and this has already resulted
in changes in the frequency and magni-
tude of extreme weather events (Christidis
et al., 2020). These events will continue to
become more hazardous and unpredict-
able as anthropogenic warming increases
(Pachauri et al., 2014; Thiery et al., 2021).
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Figure 3. The concept of risk defined by the IPCC.
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Figure 4. Projected changes in UK population and urbanisation for 2050 compared to 2020, used
for depicting the future exposure component of risk under the SSP1 and SSP5 scenarios. Data from
UK SSP quantitative projections (Stenning et al., 2021).

The societal risk associated with extreme
weather and climate events can be thought
of as a combination of hazard, exposure and
vulnerability (Figure 3). Hazard is the fre-
quency and magnitude of extreme weather
events, exposure corresponds to the loca-
tion and value of exposed assets, and vul-
nerability is the likelihood that those assets
will be affected when exposed to such haz-
ards, based on each asset’s individual physi-
cal characteristics.

Reinsurance is often described as ‘insur-
ance for insurance companies’ (Swiss
Re, 2010). As a reinsurance broker, Aon
brokers the relationship and agreements
between the primary insurer and the rein-
surer, using catastrophe risk models (cat
models) to model the potential losses to
their clients’ portfolios; these models are
also used by the primary insurers and
reinsurers in their own assessment of risk.
Crucially, the hazard component of the risk
is typically the only uncertainty considered
(e.g. Jewson et al., 2021) and vulnerability
cannot be examined using climate mod-
els. Therefore, the aim of the team was to

investigate how future exposure to climate
hazards could impact cat modelling.

The Shared Socioeconomic Pathways
(SSPs) framework conceptualises plausible
societal futures (O’'Neill et al., 2014). Future
scenarios, and corresponding societal
changes, differ by the strength and imple-
mentation of climate policies and mitiga-
tion. The two most opposing scenarios are
SSP1 and SSP5. SSP1 has a narrative of sus-
tainability, where climate change mitigation
and adaptation are central, the use of avail-
able resources is maximised, and environ-
mental pressures are minimised. SSP5 has
a narrative of expanding fossil fuel use with
a focus on adaptation rather than climate
change mitigation. This results in increasing
urbanisation and a lack of public support for
sustainable development.

Within the UK Climate Resilience
Programme,? the global SSPs have been
used to develop a consistent set of SSPs
specifically for the UK, quantifying the rel-
evant exposure metrics at 12km spatial

2https://www.ukclimateresilience.org/

resolution (Stenning et al., 2021). During the
hackathon, the UK population and urbanisa-
tion projections for 2050 were used to cre-
ate exposure metrics, as shown in Figure 4.
It was assumed that the projected popula-
tion increases would be accommodated by
an increase in population density for SSP1
and by an increase in urban area for SSP5.
The gridded percentage changes from each
grid point are used as scaling factors for the
building replacement costs in the database
of UK infrastructure provided by Aon, to
represent the relative uplift of costs for the
present-day building stock associated with
changing exposure.

Following the hackathon, the parties have
continued to collaborate, with a wider focus
on understanding uncertainties in European
windstorm modelling. Results of further
study on the relative roles of hazard versus
exposure uncertainty are intended to be
published, aiming to answer the important
remaining research questions:

+ How does climate change impact the
largest European windstorms and their
associated risk to society based on
changes in hazard and exposure?

+ How is this influenced by climate model,
land use and exposure dataset choices?
(Luu et al., 2023).

A key outcome of this ongoing collabora-
tion will be to quantify if changes in future
climate or future exposure have the larg-
est impact on total risk to the insurance
industry, indicating whether current cat
modelling without changing the exposure
component is adequate for risk analyses of
the future.

Providing historical context to
an extreme event in real time

The final team focused on providing context
for ongoing extreme weather events in real
time. As extreme events occur, Aon estimate
their severity, to guide clients on what finan-
cial losses they may expect.

To give Aon a better understanding of
how certain extreme events may evolve,
and hence better predict their future sever-
ity, this team developed a tool to visualise
the return periods (i.e. how often rainfall
events have occurred in the past), using
ensemble forecasts to also illustrate their
associated uncertainty.

Reinsurance is a mechanism by which
multiple insurance companies share risk, to
ensure that no one company has too much
exposure to a particular hazard. In the lead-
up to a major event, insurance companies
may also choose to buy emergency catas-
trophe reinsurance if they are concerned
about large losses from a single event. To
decide whether to buy catastrophe reinsur-
ance, insurance companies need to assess
the severity of the event by linking the fore-
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cast hazard (e.g. rainfall) with their poten-
tial insured losses. Being able to assess the
expected return period in real time allows
Aon to assess the potential impact the event
may have on their clients’ portfolios and
support them in managing that impact. The
further in advance extreme weather events
can be modelled and quantified, the more
time Aon has to help their clients assess and
manage the projected losses. As such, there
is a need to identify and calculate the return
periods of severe weather events from fore-
cast data at longer lead times to compare
to the expected losses calculated from cat
models for similar events.

The proposed approach drew on recent
applications of impact-based forecasts
(IbF) (Merz et al., 2020) that link outputs
from complex offline models, with current
forecasts in real time. These Hazard Impact
Models support decision-making, using a
look-up approach, for example the devel-
opment of surface water flood forecasts in
the UK (e.g. Speight et al., 2021). In this
case, the return period of the forecast rain-
fall was calculated using ERA5 reanalysis
data (Hersbach et al., 2020). The spatially
varying estimated return period can then
be utilised to produce an estimated event
return period (Figure 5). High-resolution
reanalysis data has previously been used
to estimate return periods for extreme
weather events (Della-Marta et al., 2009;
Fox-Hughes et al., 2022). However, the
calculation of rainfall return period is non-
trivial, requiring consideration of data reso-
lution, record length and climate change
(Buishand et al., 2008; Milly et al., 2008;
Griffin et al, 2019; Poschlod et al., 2021;
Slater et al., 2021).

The forecast return period can provide
more contextual detail to insurers than
is available in public-facing weather fore-
casts and warnings. For example, the foot-
print of exceedance of a 75-year rainfall
return period could be considered against
the location of insured assets to indicate
potential exposure and estimate losses. At
this proof-of-concept stage, only rainfall is
considered; no consideration of hydrology
or inundation, or link to damages and loss
were made. Figure 5 illustrates how the
methodology could be expanded to include
these aspects.

To illustrate the concept and build a
prototype tool, an archived MOGREPS-UK
Legacy forecast for a past event was used.
MOGREPS-UK Legacy is the Met Office
ensemble forecasting system which pro-
duces 12 ensemble members with a
54h lead time, on a 2km grid (Porson et
al., 2020). In ensemble forecast systems,
all members are considered equally likely
to occur. During the hackathon the focus
was to calculate and display a grid-based
forecast return period estimate, for each
ensemble member. This ensemble-based
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estimate of a forecast event in real time.

approach showed the potential to support
risk-based decision-making through visu-
alising forecast uncertainty. Rainfall return
periods were calculated using cumulative
24h rainfall totals. To best capture extreme
events, the team chose to calculate 24h

accumulated rainfall totals using a sliding
window approach across the 54h of the
forecast lead time. The maximum cumu-
lative 24h rainfall total was then selected
for each ensemble member. These outputs
were then compared to the values for the
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5, 10, 25, 50 and 100year return periods,
calculated using ERA5 reanalysis data and
observations from 1989 to 2018 (Hersbach
et al., 2020; Mercogliano et al., 2021).

Using Storm Ciara as a pilot case study
(a fluvial flood event from February 2020
which impacted North Wales, Yorkshire and
Cumbria in the UK), the team produced a
dynamic ‘proof of concept’ notebook devel-
oped in Julia using the Pluto package (Van
der Plas et al., 2022), which calculates the
return periods and visualises the result
in real time. A snapshot of the notebook
showing the spatial return periods for the
first forecast ensemble member is shown
in Figure 6.

Following the hackathon, the team has
continued to work with Aon to explore the
concepts presented here. Further devel-
opment of the visualisation tool will seek
to demonstrate additional case studies,
including comparison against observed
losses. The team endeavour to expand the
calculation of return periods using differ-
ent data sources, for example the NASA
Global Precipitation Measurement dataset
(Skofronick-Jackson et al., 2017), and hope
to assess the sensitivity of return period cal-
culations given different data and model-
ling assumptions.

Additionally, there are plans to address
several related research questions.
First, an exploration of the relationship
between the return period of rainfall and
insured losses to establish if the inclusion
of hazard, impact, and vulnerability mod-
els would add significant value to insur-
ers (as illustrated in Figure 6). Second,
exploring how best to synthesise mul-
tiple ensemble members into relevant
scenarios that are informed by the type
of decisions made by insurers will hope-
fully offer promising results. Furthermore,
investigating the use of nonstationary
return periods under climate change is
an exciting avenue for future work (Salas
and Obeysekera, 2014).

Conclusions and feedback

This event enabled participants to develop
their skillsets across exciting areas of
research as well as expanding their pro-
fessional networks. By bringing together
a wide range of participants with diverse
skillsets, the event has facilitated the begin-
ning of new collaborative research with the
MoJ and Aon. In addition to the positive
feedback below, it is particularly encourag-
ing that all teams presented in this article
are continuing their collaboration with the
MoJ and Aon, seeking to develop research
papers and grant proposals.

‘This hackathon has enabled the Ministry
of Justice to understand how applied climate
science can provide insight on the social

angle of climate change adaptation. The
research outputs have furthered the MoJ's
understanding of the connections between
climate change, crime, and justice, and
will better inform decisions on how best to
research, manage and formulate responses.
- Charlotte Davenport, Climate Change
Adaptation Manager, MoJ and HMPPS
Climate Change and Sustainability Unit.
‘The method and tool developed provided
Aon a unique insight as to how return period
estimations could be calculated and visual-
ised, which will allow Aon to provide better
estimations as to the severity of a natural
hazard event as it is forecast. The climate
projections-based population and urbanisa-
tion maps give Aon an invaluable opportunity
to understand how future risk of European
windstorms varies depending on changes in
the hazard or changes in the exposure. Both
challenges have provided Aon with a set of
tools, data and methods that will help Aon
and clients make better decisions' - Adrian
Champion, Climate Research Lead UK &
EMEA, Reinsurance Solutions, Aon.

Author contributions

Joshua D. Macholl: Conceptualisation,
Formal analysis, Project administra-
tion, Resources, Supervision, Validation,
Visualisation, Writing - original draft,
Writing - review & editing. Helen
Roberts: Conceptualisation, Formal analy-
sis, Investigation, Methodology, Software,
Validation, Visualisation, Writing — original
draft, Writing - review & editing. Hamish
Steptoe: Conceptualisation, Formal analy-
sis, Investigation, Methodology, Software,
Validation, Visualisation, Writing - original
draft, Writing - review & editing. Susan
Sun: Conceptualisation, Formal analy-
sis, Investigation, Methodology, Software,
Validation, Visualisation, Writing — original
draft, Writing - review & editing, Supervision.
Michael Angus: Conceptualisation, Formal
analysis, Investigation, Methodology,
Software, Validation, Visualisation, Writing —
original draft, Writing - review & edit-
ing, Supervision. Charlotte Davenport:
Conceptualisation, Project administra-
tion, Resources, Supervision, Writing -
original draft, Writing - review & edit-
ing, Funding acquisition. Will Luscombe:
Conceptualisation, Project administration,
Resources, Supervision, Writing — original
draft, Writing - review & editing. Heike
B. Rolker: Conceptualisation, Formal
analysis, Investigation, Methodology,
Software, Validation, Visualisation, Writing
— original draft, Writing - review & edit-
ing. Edward C. D. Pope: Formal analysis,
Software, Validation, Visualisation, Writing
- review & editing. Laura C. Dawkins:
Conceptualisation, Project administration,
Resources, Supervision, Writing — original

draft, Writing — review & editing. Gregory
Munday: Conceptualisation, Formal analy-
sis, Investigation, Methodology, Software,
Validation, Visualisation, Writing — original
draft, Writing — review & editing. Daniel
Giles: Conceptualisation, Formal analy-
sis, Investigation, Methodology, Software,
Validation, Visualisation, Writing — original
draft, Writing - review & editing. Timothy
Lam: Conceptualisation, Formal analy-
sis, Investigation, Methodology, Software,
Validation, Visualisation, Writing — original
draft, Writing - review & editing. Jakob
Deutloff: Conceptualisation, Formal analy-
sis, Investigation, Methodology, Software,
Validation, Visualisation, Writing — original
draft, Writing - review & editing. Adrian
J. Champion: Conceptualisation, Project
administration, Resources, Supervision,
Writing - original draft, Writing — review
& editing, Funding acquisition. Hannah C.
Bloomfield: Conceptualisation, Formal anal-
ysis, Investigation, Methodology, Software,
Validation, Visualisation, Writing — original
draft, Writing - review & editing, Supervision.
Joana Mendes: Conceptualisation, Formal
analysis, Investigation, Methodology,
Software, Validation, Visualisation, Writing —
original draft, Writing - review & editing.
Linda Speight: Conceptualisation, Formal
analysis, Investigation, Methodology,
Software, Validation, Visualisation, Writing —
original draft, Writing - review & editing.
Catherine D. Bradshaw: Conceptualisation,
Formal analysis, Investigation, Methodology,
Software, Validation, Visualisation, Writing —
original draft, Writing — review & editing,
Supervision. Faye Wyatt: Conceptualisation,
Formal analysis, Investigation, Methodology,
Software, Validation, Visualisation, Writing —
original draft, Writing - review & editing,
Supervision.

Acknowledgements

This event was completed by over 40 partici-
pants from the Met Office and wider universi-
ties, and we would like to thank all participants
for their hard work and contributions. In addi-
tion, we would like to acknowledge the Met
Office organising committee: Mark Harrison,
Laura Dawkins, Jennifer Pirret, Joshua Macholl
and Will Luscombe for their hard work in
organising the event. Furthermore, those from
the Ministry of Justice: Charlotte Davenport
and Julie Clouder as well as those from Aon:
Adrian Champion, Barbara Orellana, Gizem
Sarica, Alex Alabaster and Chris Webber for
setting the challenges and leading teams dur-
ing the event.

Data availability statement

The data that support the findings of this
study are available from the corresponding
author upon reasonable request.

RMetS

Royal Meteorological Society

1l<q 09 BIM/Z00T OT/10P/LUIOD" A3 |IW A eAq[BUIIUOSIBULL//SANY WO PAPeO|uMOd ‘9 ‘202 ‘9698LLYT

9 "ON ‘6 "|9A ¥T0T dunf — Jayjed

asUB017 SuowwoD aAIea.) a|qedl|dde ayy Aq pausencb afe Sapie YO ‘8sn JOSa|n J0j Arlg1T auluO AS]IAA UO (SUOIPUOD-PUR-SWBYWO0D" A3 | 1M Afelq 1 BU1|UO//SdNY) SUORIPUOD pUe SWS | 8L} 39S * [7202/90/70] Uo AriqiauluQ A8|IM ‘159

N
(=]
=1

— —



Weather - June 2024, Vol. 79, No. 6 I

202

Royal Meteorological Society

References

Baryshnikova N, Davidson S,
Wesselbaum D. 2022. Do you feel the
heat around the corner? The effect of
weather on crime. Empir. Econ. 63(1):
179-199. https://doi.org/10.1007/s0018
1-021-02130-3

Buishand TA, de Haan L, Zhou C. 2008.

On spatial extremes: with application to a
rainfall problem. Ann. Appl. Stat. 2(2): 624-
642. https://doi.org/10.1214/08-A0AS159

Christidis N, McCarthy M, Cotterill D et
al. 2021. Record-breaking daily rainfall

in the United Kingdom and the role of
anthropogenic forcings. Atmos. Sci. Lett.
22: e1033. https://doi.org/10.1002/asl.
1033

Christidis N, McCarthy M, Stott PA. 2020.
The increasing likelihood of temperatures
above 30 to 40°C in the United Kingdom.
Nat. Commun. 11(1): 3093.

Copernicus Climate Change Service.
2022. Global temperature trend monitor.
https://cds.climate.copernicus.eu/cdsapp#
I/software/app-c3s-global-temperatur
e-trend-monitor?tab=app [accessed 10
August 2022].

Cotterill D, Stott P, Christidis N et al.
2021. Increase in the frequency of extreme
daily precipitation in the United Kingdom
in autumn. Weather Clim. Extrem. 33:
100340.

Crook J, Marsham JH, Fitzpatrick R et al.
2022. The Leeds Africa Climate Hackathon
- experiences of running a hackathon and
highlights of results. Weather 78: 36-42.
https://doi.org/10.1002/wea.4246

Della-Marta PM, Mathis H, Frei C et al.
2009. The return period of wind storms
over Europe. Int. J. Climatol. 29(3): 437-
459. https://doi.org/10.1002/joc.1794

Donaldson James, S. 2014 ‘Cabin Fever’
in Cold Weather Can Cause Uptick in
Domestic Violence, Experts Say [online].
[accessed 5 May 2022].

Drapal J, Pina-Sanchez J. 2019. Does the
weather influence sentencing? Empirical
evidence from Czech data. Int. J. Law Crime
Just. 56: 1-12. https://doi.org/10.1016/j.
ijlcj.2018.09.004

Evans S, Siminski P. 2021. The effect of
outside temperature on criminal court
sentencing decisions. https://doi.org/10.
26021/10832

Fallon JC, Bloomfield HC, Brayshaw DJ
et al. 2022. Understanding climate risk in
future energy systems: an energy—climate
data Hackathon. Bull. Am. Meteorol. Soc.
103(5): E1321-E1329.

Fox-Hughes P, Su C, Eizenberg N et al.
2022. A review of early severe weather
applications of high-resolution regional
reanalysis in Australia. Meteorol. Appl.
29(4): €2087. https://doi.org/10.1002/met.
2087

Gockel C, Kolb PM, Werth L. 2014.
Murder or not? Cold temperature makes
criminals appear to be cold-blooded and
warm temperature to be hot-headed. PLoS
One 9(4): €96231. https://doi.org/10.1371/
journal.pone.0096231

Griffin A, Vesuviano G, Stewart E. 2019.
Have trends changed over time? A study
of UK peak flow data and sensitivity to
observation period. Nat. Hazards Earth

Syst. Sci. 19(10): 2157-2167. https://doi.
org/10.5194/nhess-19-2157-2019

Hersbach H, Bell B, Berrisford P et al.
2020. The ERAS5 global reanalysis. Q. J.
R. Meteorol. Soc. 146(730): 1999-2049.
https://doi.org/10.1002/q;j.3803

Heyes A, Saberian S. 2018. Temperature
and decisions: evidence from 207,000
court cases. Am Econ J: Appl Econ 11(2):
238-265.

Horrocks J, Menclova AK. 2011.The
effects of weather on crime. N. Z. Econ.
Pap. 45(3): 231-254. https://doi.org/10.
1080/00779954.2011.572544

Jewson S, Dallafior T, Comola F. 2021.
Dealing with trend uncertainty in empiri-
cal estimates of European rainfall climate
for insurance risk management. Meteorol.
Appl. 28(4): €2008.

Kendon M, McCarthy M, Jevrejeva S
et al. 2022. State of the UK Climate 2021.
Int. J. Climatol. 42 (Suppl. 1)(S1): 1-80.
https://doi.org/10.1002/joc.7787

Luu LN, van Meijgaard E, Philip SY
etal. 2023. Impact of surface roughness
changes on surface wind speed over
western europe: a study with the regional
climate model RACMO. J. Geophys. Res.
Atmos. 128(12): e2022JD038426.

Mercogliano P, Rianna G, Reder A, et al.
2021. Extreme precipitation risk indica-
tors for Europe and European cities from
1950 to 2019. Copernicus Climate Change
Service (C3S) Climate Data Store (CDS).
[accessed 9 September 2022]. https://doi.
org/10.24381/cds.3a9c4f89

Merz B, Kuhlicke C, Kunz M et al. 2020.
Impact forecasting to support emergency
management of natural hazards. Rev.
Geophys. 58(4): 1-52. https://doi.org/10.
1029/2020RG000704

Met Office. UKCP Data. https://www.
metoffice.gov.uk/research/approach/colla
boration/ukcp/data/index [accessed 10
August 2022].

Metropolitan Police Service. 2022.
Recorded Crime: Geographic Breakdown.
https://data.london.gov.uk/dataset/recor
ded_crime_summary [accessed 6 May
2022].

Milly PCD, Betancourt J, Falkenmark M
et al. 2008. Stationarity is dead: whither
water management? Science 319(5863):
573-574. https://doi.org/10.1126/science.
1151915

Mitchell DM, Stone EJ, Andrews OD
et al. 2022. The Bristol CMIP6 Data
Hackathon. Weather 77(6): 218-221.
https://doi.org/10.1002/wea.4161

MoJ. 2020. Preparing for Climate Change:
A Climate Adaptation Strategy. https://
assets.publishing.service.gov.uk/gover
nment/uploads/system/uploads/attac
hment_data/file/885242/moj-clima
te-change-adaptation.pdf [accessed 10
August 2022].

MoJ Analysis. 2022. Criminal Justice
System Scorecard. https://public.tableau.
com/app/profile/moj.analysis/viz/CJSSc
orecard/Introduction [accessed 5 May
2022].

National Audit Office. 2019. HM Courts
& Tribunals estate visualisation. https://
www.nao.org.uk/reports/hm-courts-tribu
nals-estate-visualisation/ [accessed 10
August 2022].

Office for National Statistics (ONS).
2022. Crime levels and trends based pri-
marily on the Crime Survey for England
and Wales (CSEW) and police recorded
data. https://www.ons.gov.uk/peoplepopu
lationandcommunity/crimeandjustice
[accessed 6 May 2022].

O’Neill BC, Kriegler E, Riahi K et al. 2014.
A new scenario framework for climate
change research: the concept of shared
socioeconomic pathways. Clim. Chang.
122(3): 387-400.

Pachauri RK, Allen MR, Barros VR et al.
2014. Climate change 2014: synthesis
report. Contribution of Working Groups |,
Il and Il to the fifth assessment report of
the Intergovernmental Panel on Climate
Change. Geneva: IPCC.

Parkinson D, Zara C. 2013. The hidden
disaster: domestic violence in the after-
math of natural disaster. Aust. J. Emerg.

Manag. 28(2): 28-35.

Porson AN, Carr JM, Hagelin S et al.
2020. Recent upgrades to the Met
Office convective-scale ensemble: an
hourly time-lagged 5-day ensemble. Q.
J. R. Meteorol. Soc. 146(732): 3245-3265.
https://doi.org/10.1002/qj.3844

Poschlod B, Ludwig R, Sillmann J. 2021.
Ten-year return levels of sub-daily extreme
precipitation over Europe. Earth Syst. Sci.
Data 13(3): 983-1003. https://doi.org/10.
5194/essd-13-983-2021

Potgieter A, Fabris-Rotelli IN, Breetzke
G et al. 2022. The association between
weather and crime in a township setting
in South Africa. Int. J. Biometeorol. 66(5):
865-874. https://doi.org/10.1007/s0048
4-022-02242-0

R Core Team. 2020. R: A Language and
Environment for Statistical Computing.
R Foundation for Statistical Computing:
Vienna, Austria. https://www.R-project.
org/ [accessed 18 July 2023].

Ranson M. 2014. Crime, weather, and
climate change. J. Environ. Econ. Manag.
67(3): 274-302. https://doi.org/10.1016/j.
jeem.2013.11.008

Salas JD, Obeysekera J. 2014. Revisiting
the concepts of return period and risk for
nonstationary hydrologic extreme events.
J. Hydrol. Eng. 19(3): 554-568. https://doi.
org/10.1061/(ASCE)HE.1943-5584.0000820

Shiode N, Shiode S, Nishi H et al. 2023.
Seasonal characteristics of crime: an
empirical investigation of the temporal
fluctuation of the different types of crime
in London. Comput. Urban Sci. 3(1): 19.

Skofronick-Jackson G, Petersen

WA, Berg W et al. 2017. The Global
Precipitation Measurement (GPM) mission
for science and society. Bull. Am. Meteorol.
Soc. 98(8): 1679-1695. https://doi.org/10.
1175/BAMS-D-15-00306.1

Slater LJ, Anderson B, Buechel M et al.
2021. Nonstationary weather and water
extremes: a review of methods for their
detection, attribution, and management.
Hydrol. Earth Syst. Sci. 25(7): 3897-3935.
https://doi.org/10.5194/hess-25-3897-
2021

Speight LJ, Cranston MD, White CJ et al.
2021. Operational and emerging capabili-
ties for surface water flood forecasting.
WIREs Water 8(3): e1517. https://doi.org/
10.1002/wat2.1517

85US017 SUOWILIOD BAITea1D) 8 (dedldde aup Aq peusenob aJe S9[olfe YO ‘8sn JO SN 10} Akeud18UlUQ A1\ UO (SUORIPUOD-PUe-SLLIBY 0D A8 |1 AeJq 1 BUI [UO//:SANY) SUOIPUOD PUe SWIS 1 84} 89S " [7202/90/70] Uo AReidi8ulluO A8]IM ‘189 L AQ 09GH88M/Z00T OT/I0p/W00"AS 1M AReid Ul juo STeLul//Sdny Wouy papeoiumod ‘9 ‘v20g ‘9698224 T


https://doi.org/10.1007/s00181-021-02130-3
https://doi.org/10.1007/s00181-021-02130-3
https://doi.org/10.1214/08-AOAS159
https://doi.org/10.1002/asl.1033
https://doi.org/10.1002/asl.1033
https://cds.climate.copernicus.eu/cdsapp#!/software/app-c3s-global-temperature-trend-monitor?tab=app
https://cds.climate.copernicus.eu/cdsapp#!/software/app-c3s-global-temperature-trend-monitor?tab=app
https://cds.climate.copernicus.eu/cdsapp#!/software/app-c3s-global-temperature-trend-monitor?tab=app
https://doi.org/10.1002/wea.4246
https://doi.org/10.1002/joc.1794
https://doi.org/10.1016/j.ijlcj.2018.09.004
https://doi.org/10.1016/j.ijlcj.2018.09.004
https://doi.org/10.26021/10832
https://doi.org/10.26021/10832
https://doi.org/10.1002/met.2087
https://doi.org/10.1002/met.2087
https://doi.org/10.1371/journal.pone.0096231
https://doi.org/10.1371/journal.pone.0096231
https://doi.org/10.5194/nhess-19-2157-2019
https://doi.org/10.5194/nhess-19-2157-2019
https://doi.org/10.1002/qj.3803
https://doi.org/10.1080/00779954.2011.572544
https://doi.org/10.1080/00779954.2011.572544
https://doi.org/10.1002/joc.7787
https://doi.org/10.24381/cds.3a9c4f89
https://doi.org/10.24381/cds.3a9c4f89
https://doi.org/10.1029/2020RG000704
https://doi.org/10.1029/2020RG000704
https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/data/index
https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/data/index
https://www.metoffice.gov.uk/research/approach/collaboration/ukcp/data/index
https://data.london.gov.uk/dataset/recorded_crime_summary
https://data.london.gov.uk/dataset/recorded_crime_summary
https://doi.org/10.1126/science.1151915
https://doi.org/10.1126/science.1151915
https://doi.org/10.1002/wea.4161
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/885242/moj-climate-change-adaptation.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/885242/moj-climate-change-adaptation.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/885242/moj-climate-change-adaptation.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/885242/moj-climate-change-adaptation.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/885242/moj-climate-change-adaptation.pdf
https://public.tableau.com/app/profile/moj.analysis/viz/CJSScorecard/Introduction
https://public.tableau.com/app/profile/moj.analysis/viz/CJSScorecard/Introduction
https://public.tableau.com/app/profile/moj.analysis/viz/CJSScorecard/Introduction
https://www.nao.org.uk/reports/hm-courts-tribunals-estate-visualisation/
https://www.nao.org.uk/reports/hm-courts-tribunals-estate-visualisation/
https://www.nao.org.uk/reports/hm-courts-tribunals-estate-visualisation/
https://www.ons.gov.uk/peoplepopulationandcommunity/crimeandjustice
https://www.ons.gov.uk/peoplepopulationandcommunity/crimeandjustice
https://doi.org/10.1002/qj.3844
https://doi.org/10.5194/essd-13-983-2021
https://doi.org/10.5194/essd-13-983-2021
https://doi.org/10.1007/s00484-022-02242-0
https://doi.org/10.1007/s00484-022-02242-0
https://www.R-project.org/
https://www.R-project.org/
https://doi.org/10.1016/j.jeem.2013.11.008
https://doi.org/10.1016/j.jeem.2013.11.008
https://doi.org/10.1061/(ASCE)HE.1943-5584.0000820
https://doi.org/10.1061/(ASCE)HE.1943-5584.0000820
https://doi.org/10.1175/BAMS-D-15-00306.1
https://doi.org/10.1175/BAMS-D-15-00306.1
https://doi.org/10.5194/hess-25-3897-2021
https://doi.org/10.5194/hess-25-3897-2021
https://doi.org/10.1002/wat2.1517
https://doi.org/10.1002/wat2.1517

Stenning J, Dellaccio O, Dicks J, et al.
2021. UK SSPs User Manual. Development
& Provision of UK Socioeconomic
Scenarios for Climate Vulnerability, Impact,
Adaptation & Services Research & Policy.
Technical report.

Swiss Re. 2010. The Essential Guide to
Reinsurance. Zurich, Switzerland https://
www.swissre.com/dam/jcr:d06472ab-
2625-48cf-8b4e-7c7ac8aa63f0/The-essen
tial-guide-to-reinsurance.pdf [accessed 10
August 2022].

Thiery W, Lange J, Rogelj S et al. 2021.
Intergenerational inequities in exposure
to climate extremes. Science 374(6564):
158-160. https://doi.org/10.1126/science.
abi7339

Thomas J, Stone EJ, Mitchell DM et al.
2022. Organising a collaborative online
hackathon for cutting-edge climate
research. Weather 77(6): 221-226. https://
doi.org/10.1002/wea.4199

Towers S, Chen S, Malik A et al. 2018.
Factors influencing temporal patterns in

-MALIN HEAD
S MIZEN
HEAD

QURNEY AROUND

4 o
THE SEA AREA

The author of this interesting book
(Joanna Donnelly) is a physical scientist
who became a weather forecaster at Met
Eireann. However, accurate weather fore-
casting is not just about the science but
the art of communicating the message and
she honed that skill whilst working as a
broadcaster for Raidi6 Teilifis Eireann (RTE),
Ireland’s national broadcaster.

The Sea Area Forecast for the Island of
Ireland is broadcast on RTE at 0600h and
midnight and like the Shipping Forecast
broadcast by the BBC it has become a favour-
ite for listeners, with its strict but consistent
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format, almost poetic in its unique language.
It was established in 1859 following the sink-
ing of The Royal Charter passenger ship in
a dangerous storm off Anglesey. Donnelly
uses The Sea Area Forecast as the basis of the
book along with the complex topography of
the most remote parts of the Irish coastline.
The author explains its purpose best on the
back cover when she writes ‘journey with me
around our island's wildest and most remote
headlands as | decode the mysterious lan-
guage and patterns of the Sea Area Forecast.
Each chapter is both a travel diary and a les-
son in the weather as Donnelly explains the
science behind weather forecasts in laymen'’s
language. This is a unique skill, as | know
from a career of nearly 40years in the Met
office, for it is difficult to keep it simple whilst
maintaining the integrity of the meteorol-
ogy. This she does well, along with naming
and explaining some of the most notorious
storms and weather events to affect the
Island of Ireland; from the Spanish Armada
sinking to the horrific Fastnet race of August
1979, she recalls maritime disasters and
emphasises the potential perils of weather
at sea to mariners. She describes how fore-
casts have improved greatly in accuracy
from the early simple ‘cone’ storm warnings
of Admiral Fitzroy to current methods using
highly technical methods, no doubt saving
many lives.

However, in her tour, she paints a clear
and sometimes romantic picture of the

13/export/xm#.Y1ZN3C8w300 [accessed
4 May 2022].
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Book review

geography and topography of the head-
lands and lighthouses she sees along her
route, as well as recalling the many tales
(the local Irish lore) that often become
folklore on this Emerald Isle. The main title
of the book is From Malin Head to Mizen
Head but in fact that is the way the crow
would fly as it battles the strong prevailing
southwesterly winds. However, she takes
her tour in 5 chapters, clockwise (or anticy-
clonically) from Loop Head to the famous
observing site of Valentia, via the equally
vital Belmullet observing post, historically
important as the oldest weather observa-
tion place in the country and the last obser-
vation on the Sea Area Forecast.

It is a well-written book and as the author
says, probably most suited to amateur and
professional weather forecasters. However,
it may also be of interest to travellers with its
insight into the history, scenery and in some
cases life on the Island of Ireland. | certainly
found it a very enjoyable and informative
read. | would recommend it to those who
may want to understand what is ‘behind’ a
Sea Area Forecast whether for Ireland, or
indeed other maritime parts of Northwest
Europe.

Ewen McCallum

© 2024 Royal Meteorological Society.
doi: 10.1002/wea.4572
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