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Flood and Coastal Erosion Risk Management R&D in theresponse to recent floods
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The programme conducts, manages and promotes
flood and coastal erosion risk management researc _
and development. The programme is organised by !mpacts of climate change on asset
themes which are closely aligned to the policy and deterioration

operational responsibilities of Defrahe Reaitime flood impact mapping
Environment Agency, Natural Resources Wales an gigod resilience

the Welsh Government.
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Hello and welcome to the latest edition
of Research News, particularly if you are
a new reader or subscriber as a \

consequence of attending the Flood and  Andy Moores; Environment Agency
Coast 2016 conference.

7\

It has been a busy few monthsxtensive flooding in
Cumbria, Lancashire, Yorkshire, Wales and Scotland
throughout Decembe2015 and January 2016 has
againraised flooding as an issue in termsbhoth

public consciousness and political prio@tyd our Stacy Sharmaqg Defra
thoughts go out to those whose Christmas and New
Year vere affected. JointProgrammeManagers

Feb 2016
Many of us have been directly involved in the ebruary

response and recovery efforts, in one capacity or
another. Personally,(Andy)helped lead the
Environment Agency input into the muligency
response at West Yorkshig8trategic Command
Group covering the Aé and Calder catchments
from Todmorden Skipton in thewest to Castleford
in the east. It was challenging, but also heartening
to contribute to an effort which involved
emergency services, military, government agencies,
local authorities, volunteers antiany more. As
always, there will be lessons learnt and questions
raised. We will use this process to help identify the
scientific needs and knowledge gaps to shape the
future research and development programme.

Thisis a bumpeissue, as we have taken the
opportunity to pause and take stock of where our
research andlevelopment outputs have

contributed toflood risk and coastal management
(FCRMiin terms of incidents and more generally. As
usual, we also detail some recent outputs and
ongoing work. For futter information feel free to

get in touch with the article authors or use our
email address detailed on the contacts page.

Please pass this Research News on to anyone who
has not received their own copy. Digital copies can
be downloaded from our website giou can
subscribeo receive future editions for free.
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Newshites

The costs and impacts of
the winter 2013 to 2014
floods

Between December 2013 and March 2014, the UK
witnessed heavy and prolonged rainfall. The East
Coast was also affected by the worst coastal surge
since 1953. These events resultedignificant
coastal damage and prolonged fluvial and
groundwater flooding. Durinthese 4 months many
properties and muclerucial transport infrastructure
and farmland were flooded. Thiscentlypublished
report detailsthe range of impactbased upon
information from a wide range of stakeholders. The
report calculates the financial and economic
damages resulting from the flooding in England and
Wales during winter 2013 to 201thgetherwith an
estimate ofthe damageshat were avoided.

For more information contact Lydia Burggsamble
Lydia.Burges&amble @environmeragency.gov.uk

Multi-Coloured Manual

The MultitCobured Manual forms the basis (data
and methodology) for FCRM scheme appraisal and
has recently undergone a substantial updakee
public facing section of the MulkColoured Manual
website is now available. The website
http://www.mcm-online.co.uk/public/provides
information and resourcefr those who wish to
learnabout flood risk economig¢sncluding how to
calculate the benefits of investing in flood risk
management.

For more information contact Jacqui Cotton
jacqui.cotton@environmenagency.gov.uk

The creation of an
operationally viable wave
ensemble product

In partnership with the Met Officé S Q @ S
trial and demonstrate the feasibility of an
operational waveensemble(a probablistic range of
likely wave scenario$pr UK coastal waters for use
in flood fore@sting. The projeatvasconductedas

an addition to the Met Office work in theuEbpean
LyA2Yy {SOSyYy (K CNIMySvagkNJ
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project The work demonstratethat a wave

ensemble product is operationally viable and can be
developed to produce useabnsemble data for
flood forecasting purposefownload the project
report (PDF, 1.49 MB) from the Met Office website
(www.metoffice.gov.uk/media/pdf/nt/FRTR_606_
2015P.pdy.

Following on from the research phase, the Flood
Forecasting Centre is leading on a number of
activities to operationally develop the wave
ensemble OurFlood Detection and Forecasting
Teamare directing the workvhichwill help us to
make best use of the inforntian and understand
uncertainty and impacts in line witie
Environment Agencl¢lood Incident Management
PlanFor more information contact Eleanor Heron
eleanor.heron@environmerdgency.gov.uk

British Library Enviglatform

The British Libraris developing a search tool for
environmentalsciences content, named Envia. It is
currently being piloted on the field of flood risk
management and aims to enhance access to
academic and grey literatureif professionals
within the UK flooding communitygome
sophisticated technologies sit behind a simple
search widget which will be embedded partner
websites includinghose of CIWEMThe Chartered
Institution of Water and Environmental
Management)the Local Government AssociatiQra
KnowledgeHub FlowNet pages and the

B @A NB Y Y S yRCERMIFograine 8&D
website.

During the beta testing phasé¢he British Library
team will capture and harness feedback to enhance
Envia through a user survey. If yo amterested in
contributing to Envia beta testing, please contact
Matt Hunt at the British Library
(emailmatt.hunt@bl.uR or look out for the
embedded search widget and register your interest.

t NEINI YYSQa
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Articles

R&Din the response to recent floods
How R& has contributed to effective flood and coastal risk management

The flooding in December 2015, which affected
Cumbria, Lancashire, Yorkshire and beyond, comes
just 2 years after the major East Coast surge event,
the series of large winter storms, prolonged

flooding of the southwest and extensive flooding
within the Thames catchment. While it remains
difficult to link all these events to climate change,
their frequency and magnitude is consistent with
the patterns that we expect to see in future
decades.

So what is the FCERM research programme doing to
aid the preparaibn, response and recovery to this
emerging pattern of flood events? This article
provides an overview of some of the contributions
which we are using to shape the actions we take,
but is by no means an exhaustive record. You can
find further information e all the projects detailed
on our website using the project codes to search. It
is acknowledged that often research is the first step
in a journey towards implementation and involves
many stakeholders to yield the full benefit. And as
such, the research evdiscuss in this article
underpins much of the work we do with other Risk
Management Authorities to shape the future of
flood and coastal risk management across England
and Wales

Clifton Ingdlood storage, York (September 2012)

Riskassessment andommunication

Assessment of risk (likelihood and impact) is critical
to effective flood management and particularly
incident planning and preparedness. Building on
work from the Risk of Widespread Flooding
(SC060088) we are currently refreshing the H21
National Risk Aessment Inland Flood Scenarios as
commissioned by the Cabinet Office through project
SC140002 Flood Scenarios. This work will allow us
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to better assess the likelihood of coincident multi
area flood events and the consequences for robust
planning in terms bresources.

The research programme has also been at the
forefront of the development of the Flood Map for
Surface Water (SC080034), a key Pitt Review
recommendation and a component of flood risk
which affects millions of properties in the UK.

Communicaibn of risk is an important research
topic for the programme; see, for example,
Probabilistic Flooding (SC070060), Improving
Institutional and Social Responses to Floods
(SC060019) and RISKMAP (SC080005). More recent
work with Sciencewise (SC120010 Comroating

Risk: see article in this issue) synthesises and builds
on much of this past research. It fundamentally
transform how we describe and present flood risk
information to the public as can be seen from the
beta live flood warning service. Allied toghwe are
developing our understanding of real time impact
mapping (SC120023), further details of which can
also be found in this issue.

Somerset Levels and Moors from Langport looking
towards Muchelney (November 2012)

Rainfall andflood forecasting

A rumber of recent events have been characterised
by extremes of rainfall, either prolonged periods of
multiple storms (winter 2013 to 2014) or intense
shorter duration events (for example: Cumbria,
December 2015; Canvey Island, July 2014; and
Calder, June ).

The programme, working with Centre for Ecology
and Hydrology, has a long history of developing the

Our website: http://evidence.environmeragency.gov.uk/fcerm

Email us: fcerm.evidence@environmedency.gov.uk



Flood Estimation Handbook (FEH) (SC040029,
FD1603, SC050050 and so on), which underpins UK
flood estimation techniques and, as a consequence,
risk assesment. To improve the Flood Estimation
Handbook, we are currently examining techniques
to extend the gauged hydrological recag@ne of

the limiting factors in improving flood estimates
through geomorphological and other proxy
methods (SC130009). Itheped that this project

will provide valuable insights to better represent
rare extremes (such as the 341mm 24hour total for
Honister) for planning purposes.

Flood-frequency analysis for the River Thames @ Kingston
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Likewise, recent developments in developing radar
raingauge algorithms (working with the Met Office)
have improved rainfall calibration in terms of spatial
and temporal distribution and volumes. These
techniques have been employed in the analysis of
the Canvey Island floods and are to be published
soon (SC100004).

We are also working to exploit the benefits
provided by dual polarisation radar in improving
rainfall forecasts with early results, indicating that a
significant improvement is attainable (SC1600

We are also working with the NERC Flooding from
Intense Rainfall programme, which aims to improve
forecasts and identify areas of susceptibility.

Dual polarisation weather radars:
electromagnetic signal shown in red (vertical
polarisation) and in lble (horizontal polarisation)
© Crown Copyright, Met Office 2013
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Comparison of radar rainfall data with
merged data for a heavy rainfall event in Jy
2014 at Canvey Island (Canvey Island
Obscured by intense rainfall)

Original radar data
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Understanding how aset perform

Within FCRM asset management, the programme
fundamentally underpins existing methods of
design, performance assessment, maintenance and
optimisation. Tlke Condition Assessment Manual is a
cornerstone of FCRM practice and is built on a large
body of research funded by this programme,
research councils (EPSRC funded Flood Risk
Management Research Consortium) and others.

The Condition Assessment Manual, wasociated
training, was used extensively by the Army which
helped to perform the post 2013 to 2014 flood
defence asset surveys. Similarly, working with CIRIA
we have developed a range of design manuals
which synthesise industry good practice across a
range of FCRM and mufiinctional asset types.

The Asset Performance Tools project has developed
a hierarchical evaluation framework used to take a
risk-based approach to inspection, assessment and
investment. This is nearing completion through the
APT3 priect (SC140005).

Our website: http://evidence.environmeragency.gov.uk/fcerm

Email us: fcerm.evidence@environmedency.gov.uk
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system
information

New EA processes
and tools/on-going
R&D

Options analysis
tools

Existing EA
processes
and tools

Asset management planning incl.
investment decision making

Asset Performance Tools propeller

AlthoughFCRM assets have protected thousands of
properties and lives during recent floods, there
have been a number afstances oembankmens
being overtopped, and a few cases of embankment
breaches Emergency repair of these embankments
during event conditions lebeenmadeusing the
Emergency Best Practice for Embankméehaigle
(SC060058). We are examining possible causal links
between failure and underlying geomorphology
through work usindight detection and ranging
(LDAR)klevation data to identify the location of
buried palaeochannels. These features can cut
across defence lines and may lead to a greater
likelihood of breaches occurring, although we are
yet to fully reconcile survey arghgineering data.

St Michae® on Wyre,LancashirdDe@mber2015

We hope to start work soon on a project examining
grass and soil erosion through overtopping of
defenceqSC140006). Flooding and wider
infrastructure has also been examined through the
NERC Environmental Risks to Infrastructure
Innovation Programme and EPSRC Infrastructure
Transitions Research Consortium. The importance
of this was highlighted by well documented
infrastructure failures at Dawlish (2014),
Cockermouth (2009) and Pooleydgye (2015).
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River Douglas, near Crostdrancashire
(December 201p

Dawlishrailway collapse February 2014
(courtesy of Network Rail)

Coastalflooding anderosion

On the coast, storm events that lead to tidal surges
and increased wave heights can have a detrimental
effect on beach profiles (through sand and gravel
removal), especially when successive storms allow
little time for natural recovery between events. We
have developed guidance for the protection of toe
structures (base of seaward facing defences)
(SC070056) to help prevent the undermining of
defences. We are currently contributing to a
European wide collaboration updating the EurOtop
manual which providedesign guidance on
overtopping rates and volumes for a range of
coastal defence configurations (SC140003). Longer
term sediment transport, which is critical to coastal
protection, is being examined via the NERC iCOASST
programme and translated into useawdls via a Joint
Programme funded followen project (SC090036).
Innovative beach recharge techniques are being
trialled via SC130035, more details of which can be
found in a dedicated article in this issue of Research
News.

We have recently completed stigs (FD2679)
looking at the feasibility of rollback and leaseback
schemes for properties affected by coastal erosion

Our website: http://evidence.environmeragency.gov.uk/fcerm

Email us: fcerm.evidence@environmedency.gov.uk
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¢ a complex area involving social and financial
issues.

Investment in FCRM

Over many years, our R&D has developed methods,
tools and guidace to aid decision making and
demonstrate the cost benefits of FCRM investment.
At a strategic level, LTIS (Long term Investment
Scenarios), the Mapping Modelling and Data Plan
and the Flood Incident Management Investment
Plan are underpinned by scienceveéped within

the programmgSC090039SC130008). Likewise,

we have used the Modelling and Decision Support
Framework 2 (MDSF2) to demonstrate how scheme
appraisal can be streamlined (SC120062) and have
successively refined the damage estimates and
secondry effects of flooding through iterations of
the Multi-Coloured Manual, working with the Flood
Hazard Research Centre (SC080053).

Recent work, stemming from approaches pioneered
in the Thames Estuary 2100 and EU FLOODsite
projects, has considered how @ok at options
appraisal in a flexible and adaptive way in light of
uncertain future scenarios (SC110001). Collectively,
this research has helped to sustain the investment
in FCRM through a period of budget cuts which
have affected some other sectors sigrantly. We
have carried out studies to estimate the economic
cost of flood events in 2007, 2011 and 2013 to 2014
(SC070039, SC140025) through the development of
a rapid costs calculator. We will be applying and
possibly extending these methodologies in
calculating costs from the December 2015 floods
once data become available.

W | daggrdacies

In recent years the R&D programme has supported
the need for more holistic approaches to FCRM. The
Working with Natural Processes (WwWNP)
Framework (SC130004as synthesised current
knowledge and remaining research questions on
how to integrate natural flood management into

the portfolio of traditional engineering measures.
This has led to a Catchment Laboratories
(SC150005) project, which will ultimately adske
these questions and collate case studies and good
practice. We are also currently developing the
catchment processes guide (SC12004bich looks

at how to model WMWP measures. Links to

potential NERC and EU funded projects are also in
development.
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WwNP:woody dam at Aborfield Weir
(copyright Lydia Burgegsamble)

We have, in partnership, also developed the Water
Framework Directive Mitigation Measures Manual
(SC060065) subsequently updated and now called
the Healthy Catchment Manual (SC12001199,
Channel Management Handbook (SC110002), the
Aquatic Plant Management Guide (SC120008) and
the River Restoration Manual (SC110027) to provide
practitioners with appropriate guidance for
compliant intervention at a site level. We have also
been importan partners in the synthesis of
guidance on sustainable drainage systems (SuDS)
(SC120084) to aid implementation and ensure the
use of best available techniques. This is the
culmination of numerous jointly funded reseh
projects within this topic.

Summary

The R&D programme, in terms of the tools,
guidance and wider evidence it produces, is critical
to UK FCRM. Looking forward, the challenges for
FCRM from an economic, social and environmental
perspective are numerous and the R&D programme
has a key role iensuring flood and coastal erosion
risk management are founded on robust science
and evidence.

For further information contact
Andy Moores

> andy.moores@environment
\ agency.gov.uk

Our website: http://evidence.environmeragency.gov.uk/fcerm
Email us: fcerm.evidence@environmegency.gov.uk
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Making sense of flood risk information

Environment Agency flood maps show annual At each locationup to 24 participants spent an
likelihoods of flooding. Warnings from the Met evening and a following Saturday talking with flood
Office,the Environment Agency arttie Flood risk practitioners from the Environment Agency,
Forecasting Centre describe imminent flood risk. Met Office, Public Health England, local authorities
Information about assets and maintenance often and Natural Resources Wales.

talks about standards of protection. _ _ _
We talkedabout flood maps, insurance information,

Flood risk information is complicated and can be flood awareness and flood plans produced by all
difficult for people to make sense of. Presenting this  flood risk authorities. We also discussed extreme
informationin a way that is meaningful for people, rainfall and flood warnings provided by the Met
which would help them to take action, is Office and Environment Agency.
challenging.

Following these five sets of dialoggjeve held a
To address these challenges lmancheda dialogue final oneday event where 28 participants returned
with the public to discuss flood risk to discuss and coreate new ways of presenting
communications Theaimwasto find approaches flood risk information.

which help individuals ahcommunities to:
1 Dbetter understand flood risk
T link risk to appropriate action
1 feel empowered to take action

The project also aimed to help agencies adopt a
consistent approach to conveying risk and
likelihood, enabling them to join up their
subsequent activities.

Using cecreation and public dialogue

A public dialogue brings members of the public ) o
together with policymakersandscientists (for Questions asked by participants at the

example, flood risk experts, meteorologists, Skegness workshop
behavioural scientists and communications .

SELISNI A0 ¢238GKSNE (KkSe "OREGWErLERN §8Q 2y 1y Aaadsd
challenge and after thinking and discussing it

X We gained wide ranging insights into the public
through, they recommend actions.

perception of flood risk.

Inthis project, we held public dialogues in Leicester,
Skegness and Newtown (where members of the
public recruited had no experience of flooding) and 1. We should not focus communications on the
York and Oxford (where participants had annual likelihood of risk

experienced flooding in their homes).

Thee were fivemain findings

The public said that likelihood information such as
W in 100 annual chance oflaodCs neither useful
nor meaningful. They thought that organisations
should stop using it as the focus of information.
People want to know wherié may flood in the
future and where has flooded in the past; likelihood
Participants attendingie workshops information is of secondary impaahce. People
differed as to whether they preferred to receive risk

8 ResearciNews Issue 27 Our website: http://evidence.environmeragency.gov.uk/fcerm
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information by map, text or verbally, but the
feedback about the content was consistent.

2. Flood risk communications should focus on
flood impacts and actions

The public halittle awarenessf flood impacts and
the effective actions which mitigate impacts. They
responded positively to awareness and planning
communications which combined information on
the reality of flood impacts and the effective actions
to take.

3. Digital services dddreach everyone

Many people, especially the vulnerable, €xtcess
digital services or require reassurance due to the
anxiety resulting from flooding. Alternatives to
digital sources of information, such as community
sources, are required alongside tailoriedormation
for vulnerable people.

4. People are unaware of their individual
responsibility and how ttake responsilility.

The public desnot know what their responsibility
is with respect to protecting their homes from
flooding. People are also unawarewaich actions
to take in the event of a flood. Learning about
actions and their efficacy leads to increased
individual responsibility.

5. Flood warning® 2 ypvide key information

The public said the timing of a flood, the nature of
the hazardthe mostimportant actions to take and
sources of further information should be the focus
of communications during a flood event. People
alsowanted agreater lead timebut acknowledgd
that longer lead times havaore uncertainty.

All these findings are beirigken forward by the
flood risk authorities involved in the work. The
outcomes will steer the content and presentation
of:

w flood risk information irour maps and
awareness materials

w our flood warnings in the future
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Theproject outputscan be read at:
https://www.gov.uk/government/publications/publ
ic-dialogueson-flood-risk-communication

The Department of Business, Innovation and Skills
(BIS) Sciencewisaert Resource Centre danded
and supported our workWww.sciencewise
erc.org.uk/cms/publiccommunicationand
engagemervon-risk/).

For further information contact
Jacqui Cotton

jacqui.cotton@environment
agency.gov.uk

Project reference SC120010

Our website: http://evidence.environmeragency.gov.uk/fcerm
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Capturing the true spatial nature and probability of flood risk

Effective and efficient flood and coastal risk
management (FCRM) relies on a good
understanding of the spatial nature of flood risk,
and realisticscenarios of what possible flood events
mightoccur.

Recent flood events have raised a number of
fundamental questions:

1 Why do floodswvhich are commonly
described as 1 in 100 year (see article on
Risk Communicatiomccur so oftef

1 What is the chancthat many different
locations will be affected by severe flooding
around the same time?

1 Howrare were specific flood events that
affected several parts of the country (for
example, summer 2007, 2012, winter 2013
to 2014 winter 2015?

1 What are rare but @lusible (reasonable
worst case) flooding scenarios for national
planning purposes?

Possible and equally likely national scenarios for
widespreadnland flooding

New research

This projectaims to answer these questions and
bring together expert knowledgand resources to
support evidencebased FCRM and policymaking. It
will providea richer picture of flood risky
developing practical methods and data for assessing
spatial joint probabilities of flooding from multiple
sources and at multiple scales. Itivailso provide a
scientifically sound evidence base for eenarios
within the National Risk AssessmehRA (Risk
referenceH21Flooding) This will allow us to be
better prepared and more resilient in terms of
FCRM resource planning

ResearciNews Issue 27
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Winter 2014 fboding

Outcomes and benefits
This project will helpo:

w provide essential evidence, capabilities,
case studies and practical guidance to allow
practitioners to better assess overall flood
risk across the country

w provide suitable scenarios for catchment
wide risk assessments, emergency
planning/resource and national poligyin
particular the flood scenarios for NRA 2016
(reasonable worst case scenarios)

w enable better assessments of the likelihood
of observed flood events such ssmmer
2007and 2012 andwinter 2013to 2014, at
a range of scales, illustrated through case
studies

w RS@PSt 2L I yR
methods and tools to better capture the
effects of spatial joint probabilities in a

more resilientmanner, leading to improved
flood risk assesments

For further information contact
Daniel Hine

daniel.hine@environment
agency.gov.uk

For further information contact
Stefan Laeger

o stefan.laege@environment
' agency.gov.uk

Project reference S@0002
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Impacts of climate change on asset deterioration
Resilience and robustness of our assets thhanging environment

The Environment Agency manages around £20
billion of flood and coastarosionrisk
managemen{FCERMassetgincluding
embankments, walls pumping stations, barriers
etc), and hasan oversight role on a fthier £15

billion of assets managed by others. Over time
these assets deteriorate and require maintenance
to retain their standard of service and avoid failure.

Climate change could have significant implications
on the rate of deterioration ofthisinfragructure.
Astheseassetften have long operational
lifetimes, they are sensitive not only to the existing
climate at the time otheir construction, but also to
climate variations over the decades of their u$e.
increase the resilience of both new asglisting
infrastructure, we must be prepared to plamead
and manage the impacts of climate charayeasset
deterioration.

Reinstating and r@rofiling Chesil Beach following
winter 2013 to 2.4 storms

Securinga better understanding of the extent to

which climate change may affect asset deterioration
is going to be important to effectively manage those

assets in the futureUnderstandingf any
necessanadditional preventative maintenance, or
being able to budl new assets that are more
climate resilient, is going to be a vital part of leng
term planning.
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With this research, we are increasiagr
understanding of how ®ERM assets are vulnerable
to various climate change facto.total of 47
different assetgboth natural and manmadédjave
been examined, including further subsets, across
fluvial, estuary and coastal environmenise
projecthas concentrated on howertainchangesn
climate, such as increased sea levels or river flows,
mayaffect the processf asset deterioratiorior

each of those asset types and from that which
assets are potentially most vulnerable to those
changes.

Together with knowledge of what it costs to
maintain or repair thalifferent assets, it will be
possible to begin to buildnappreciation of the
overall impact orsuchprogrammes and provide
knowledge that will help to inform spending plans
in the years to come

Reporting on this work is currently underway and
will be published later in the year.
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Reaitime flood impact mapping

Consultation, options and testing

What are the benefits of a resiime impact based map comparedth a line on a graph?

The Environment Agency's National Flood
Forecasting System helps uspimvidean effective
flood forecasting and warning servidéowever,
Category &2 respondersn Gold and Silver
Command (as defined by the Civil Contingencies
Act: Emergency Serviceschl Authorities etcheed
better information from local incident rooms on the

likely impact and consequences as a flood develops.

WeQ My looking at what options are available to
transform realtime forecasts into reafime impact
and consequence inforation.

Flood modellers have researched options for
predicting and mapping the impacts of a flood
before it happensThis research will pave the way
for responders to use evidence on the
conseguences of flooding to target their resources
more effectively.

We have consulted the people who have managed
and responded to recent major floods to help
prioritise these options for turning ot#ne ona
grapt¥orecasts into instantly recognizable maps
showing the impacts of the floodgv/e havealso
studied previougonsultations and brought these
together into a statement of needs.

The needs statement shows how wide our range of
requirements isfrom tactical needs to strategic
planning.lt also introduces some conflicting
requirements, for examplghe enormous vale of
large paper maps against the dynamic reality of
most catchments, or the difference between
computing property level risk information against
the highlevel requirements oGold andSiver
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GCommand. This suggests that our preferred options
need to sca across multiple target uses.

Once the needhad been captured andefined we
held several innovation workshops where flood
modellers and technical experts sketched out and
rated as many potentiadolution optionsas
possible.

The final options range fromasic indexed flood
look-ups to reaitime dynamic modelling, including
opportunities for breach modelling, with leditnes
extending from those of current forecasts to-tiay
broad-scale impact predictions. All options can
produce reattime flood impact napping for one or
more of our audiences.

Could our flood management look like this one day?

Our next steps are to finalise the options and to
develop experiments to test the relative merits of
each option. We will look at how much of an
improvement the various options are to our current
and near future forecasting ability. We will also seek
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