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Introduction

dilieicapiial valug e assets; atsrskin Englandianad
Walesrem gver o coastall floedinerepiieifcrasial
erosionMs approxiniately £250 hillion. AVEasiaiiisK
dugitionnadequateldrdinage underextremenaimigil
(asseecured in EnglandintStmimer 2007) may adad
Vensignificanty te this figures

Withoeut fleed and seardefences, theraverageannual
econemic damagein Englandfand Walespwoeuld ke
mere than £3.5 01llien. Infpractces insurance
cOmpanies, pay ecuEaneunad £l uilrensannually,
U EHISTGITENap PEArS, [0 ESING: T was
CoRSIderaniyAigierin 2007;




Introduction

EVEMS0atNEUE COSTS are MuChrgrealesuianimiie
Stim sy paldi ol by Insulance cComMpanESmiECalse
some REUseEnelds and bhusinesses arenmensired
orarelundernsured” fdn addition;, the Costs; of
EMEGERCY mMeasures anurepairs o mirastiuctire
fallfen centrallandilecal geVvermnieni:

=N Ermore; there arerRIdden’” Costs LOfSHEIELY,
SUChiasiiereased nealthrcarne coSis aueno
Sickness and stress-related Illnesses, Days are
2150 |esEiem werkedie ter the needitordeal with
WISTUPHEMARGATEEIMay betdamagerto Impoeriant
Envinenmentaliassers.




Hazalu Sy EXposure and il

Al lazandexistissWiierean
OlJEct, a sthsiancCelea
ssituation; has; ant aeniyaLe

Gause narm.

THelexpesurens theextent to
Whichi thedikelyarecipIent of
the harm can be miiueneced by,
the hazara.

[For: harm eI eCCU= 0 o there
LG DE a [Ske- e musSt e
POLh a hazardiandiexposure o
that hazard:




Hazalu Sy EXposure and RICKe

VWhat degve mean oy rnske.

RISKE

Prohaliiy e1an event & ConsequencCENN IR ECESs
If therenssalloW: prehaeility, or little conseqUERCE;
thenrterers.oniy.a smallfiske

IuRdertakingrariskeassessmentawelcanad|ust the
AGeepialkeNprehaniiy el fal e 1o acCEUITINOY,
different consequences. When.thererarepotential
latalitres erlikelyadamage: to) UtilIies tien there
shouldiveralowprepanility oihecculrence. In
conEsiHrdamagenstimited tergrazing land erremily;
MVEIVES tie temporarny closure oiminer; readsyiiernd
TEprehanility erffalture can herseNmucCiGITE:




I aZandSHEXposure andiRIsK

% People

Florida, Usa
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% [Road traffic '

New Brighton, Uk




I aZandSHEXposure andiRIsK

Propernty
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HazardSyExXposure and Risk

v dnfrastructure = mannas andiiareurs

Newlyn, UK
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I aZandSHEXposure andiRIsK

“ Anirastructure=rarnways

Devon, UK




Hazalu Sy EXposure and RICKe

diieinazand offising sealevelsiis CompruRdeEdNeN
e pessikletthireat olfncreased StomiiESS
associated Wit glepaliwarming.

TheenSseEVed SteomMINESS; N the area ol the BIilsii
IslespNBrth Seatand NovegranssSea oVerhielast
10PNears dees sitowong-termwariailons et
PIESENL sealstates; arerproanly similario
conditiens experienced about 100yearns age.
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M azardSREXposure anuiRIsK

British Isles, North Sea, Norwegian Sea, 1881-1998
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(eoastal Defence

S ANKterms of StGrmMINEss, Welmay newWi eniVALe
pPackiteWherenwe wererat the starteitieNast
centurava

Butevertthe last 100ears ol se, there ias; heen
consideranierdevelopmeniialeng e cCoast::.




(eoastal Defence

soE earymeNmusieeNnorre carerulfmrallowing
develepment, WhyAWasi it necessary/ ol ocate this
gasienminalinghten the coast
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(eoastal Defence

Sealdefences ane . expensive!

ConstiicionTcasts mayrange fromaneuina
L2M/kntiera stimplerearth embankmentWiliipassiene
revetiment.to £20M/kmifien a. concrete structuressieh
as;ienew seawall andfassoeciatedenvirenmental
WEIKS I Cleveleys, nerth of Blackprel.

ISTUAIST thelBest Wway terusepuhlic fiunds#Z @orwould
EeTmoeney/ e bellerused n schoenlssandiiespitals;
alidrenrthersalanesiel universiiy: | EcClureys?



(eoastal Defence

SOMeElimes We may. decide teypProteCipPoREARY,
afmoung the coast. & ¢




(eoastal Defence

SEMELIMmEs We may, chipese tormimicnatuiea),
creatingantiicral headlanads and reeisyatiersiiizn
puildimarseawalls. .8




(eoastal Defence

SEMELIMmESs We may, chipese toreuridsiiexisting
PEZACHESION Gleate NEWIGRES...




(eoastal Defence

VWE can Glese offiestuanes With haragesy BESIUES
previdimngtdeiences against the'seapwelnghiiuse
them fGifpeWeRdeeration...




VWave:Overtopping

IN@W, Weidlllleek atione particulzar proklenmswave
pVertoppinagsHow dofwemodel thePHENCMERGIIY
We mustnetethat models are anly: an aidie
thinkaMERReE asulSttute o thoughz neyanveive
simpliingrassumpleRsy Aifeyanust he
calibrated/validated, eften wWithilimited datay
Viedellingrnaturall phenemenais; particulardy,
difficulcHew deywe ehtaim: the dataz HewAemng will
Welave terwaltfergsuitanle dataZ Hewiacecurate
Willftherdataihe?

tRrddjation is varydiffietlnEs gaaial by iptsteioe) i
Lentarer s (NielsTBionr, DanisitNeReltPrize-winning
phVSIcISty 1885:-1962.)




VWaveiovertopping

% dhereal thi'ng.'..




VWaveiovertopping

). andl herersfew, we characlernse tiieneal iz

Waves characterised by
Hs and T,




VWaveiOvertopping

v OUrmoedellcan hewisualisedias; ollews:

A fixes this point

shape of curve
is determined by B




! %ve Overtopping

As With all ofﬁ@rﬁnodels thENTewW EXpErEssIoN .
e callfﬁr teﬁljvallda‘fed 43

We ha

"-q -
hysrcfal model datafrom

HR Wﬂllngfoﬁan’d l{ansal Unlver3|ty

||Il:l'l:|i_




VWaveiovertopping

Some scatter is expected owing to the natural
variability in wave trains, even when they are
characterised by the same H, and T, values.

Predicted Q (m®/s/m)




Eonciuding Remarks

Climate.changeisimposingincreasingpineats
alongreedstspbotn frennsing sealevelsianad
Increased SiOMMINESS.
Civilkengineerstemplaoyzawide var ety offcoasial
defenCes; ranging remitie USE e CONCreLe; SIEE!
andreckin seawallsiternouishiig' heaciesswith
sandiand staniiising them with vegetatienns
REStclingrthefinancialland negatve
envirenmentaliinpacts; 6fi sea defencesiisiimpoertant
ErGoOVEmmMEnts andiie generalfpupiicywWine Wislirto
PE pPrELECIEMNTPMILHEN amagingreifecls of the sea
WhtlsEstlifremaningriree te enjeyatssvisualiand
OLIERBENENLS.




Eonciuding Remarks

iieraccuracyprovided by the Hedges anuiRers
mouelinipredicting evertopprngrratesisiall oWinaeNs
use aspartiontie Natuonal Eleed FerecastiimeNend
Warning) Systenm.

hermedelfhas: heen adopiedr by the ERVirenment
AgeEncYsy North=East Region, tefwarniei oyetepping
pifsealdelences alongrthe .coast fremn Berwick-
NpPeREIWEEd o) the Humber:

BUWerkeContinUEs on the development o even
mereadvanced meadels:..
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Einally...
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