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Complex risk scenariosComplex risk scenarios
•• High quality data High quality data 
required for beach required for beach 
managementmanagement
–– Strategic planningStrategic planning
–– Operational Operational 
managementmanagement

–– Planning new schemesPlanning new schemes
–– Performance Performance 
evaluation evaluation 
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VisionVision

•• Promote, inform and integrate the operational Promote, inform and integrate the operational 
monitoring requirements of: regional overview; shoreline monitoring requirements of: regional overview; shoreline 
management plans; coastal strategies, and individual management plans; coastal strategies, and individual 
schemes, between the limits of the boundaries of schemes, between the limits of the boundaries of 
regional cells 4 and 5 regional cells 4 and 5 
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Wave climate for flood and Wave climate for flood and 
coastal defence in the UKcoastal defence in the UK

•• Design conditions Design conditions 
–– Shallow water sitesShallow water sites

•• Hs, Hs, TzTz, , θ, θ, spectral shapespectral shape
–– Time series Time series 
–– Probability distributionsProbability distributions
–– Extreme eventsExtreme events
–– Joint probability waves Joint probability waves 
and tidesand tides
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Time seriesTime series
•• Beach plan Beach plan 
shape modelsshape models

•• Longshore Longshore 
transport transport 
ratesrates
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Time Time 
series series 

•• Coastal flood Coastal flood 
forecastingforecasting

•• Event analysisEvent analysis
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Structure designStructure design
•• Rock structures Rock structures –– stabilitystability

–– Extreme eventsExtreme events
•• Hs, Hs, TzTz,,
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OvertoppingOvertopping
•• Extreme Extreme 

eventsevents
–– PeriodPeriod
–– SteepnessSteepness
–– Water levelWater level
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Beach recharge designBeach recharge design
•• Extreme Extreme 

conditionsconditions
–– Cross shore Cross shore 

(H(Hss, , TTzz, , 
spectral shape)spectral shape)

•• Wave climateWave climate
–– Morphological Morphological 

evolutionevolution
–– LongshoreLongshore

transport transport 
((HHss,T,Tzz,,θθ))
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Wave climate UK Wave climate UK 
•• OffshoreOffshore

–– HINDWAVE HINDWAVE 
•• Wind wave Wind wave hindcasthindcast

–– Met office wave models (since 1986)Met office wave models (since 1986)
•• SecondSecond--generation global and regional wave modelsgeneration global and regional wave models

–– Measured wave data (supplementary)Measured wave data (supplementary)
•• NearshoreNearshore

–– Transformation modelsTransformation models
–– Measured wave data (supplementary)Measured wave data (supplementary)
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ObjectivesObjectives

•• Identify differences between the Identify differences between the 
Met office Met office hindcasthindcast and measured and measured 
buoy databuoy data

•• Are the differences significant in Are the differences significant in 
shoreline management terms?shoreline management terms?

•• Feedback to Met Office model Feedback to Met Office model 
developers for model improvement developers for model improvement 
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Met Office Wave ModelsMet Office Wave Models

•• SecondSecond--generation generation 
global and regional global and regional 
wave modelswave models
–– Global Global 

•• 5/95/9°° longitude longitude 
•• 5/65/6°° latitudelatitude

–– European 35kmEuropean 35km
–– UK waters UK waters 

•• 12km12km
•• 1/91/9°° longitude longitude 
•• 1/61/6°° latitudelatitude
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European wave modelEuropean wave model

•• boundary data from the global wave boundary data from the global wave 
model at the open boundariesmodel at the open boundaries

•• hourly surface winds from global hourly surface winds from global 
and and mesoscalemesoscale numerical weather numerical weather 
prediction (NWP) modelsprediction (NWP) models

•• region wide region wide hindcasthindcast at selected at selected 
grid points since 1986grid points since 1986
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UK Waters modelUK Waters model

•• shallowshallow--water water 
physics,physics,
–– bottom bottom 

friction, friction, 
refraction refraction 
shoalingshoaling

•• timetime--varying varying 
currents on currents on 
the wavesthe waves

•• Regional Regional 
hindcasthindcast since since 
2000 2000 
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Data sourcesData sources
•• Synthetic dataSynthetic data

–– Time series data for MetTime series data for Met--office UK model office UK model 
at selected sitesat selected sites

–– Shallow water transformations using time Shallow water transformations using time 
seriesseries

•• Field measurementsField measurements
–– Existing wave recorders Existing wave recorders 
–– New wave recordersNew wave recorders
–– Primarily high risk locationsPrimarily high risk locations
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InterInter--
active map active map 
on websiteon website

Buoy locationsBuoy locations
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•• Existing tide gauges Existing tide gauges 
quality checked, and quality checked, and 
upgradedupgraded

•• Selected new sites Selected new sites 
addedadded

•• National tide gauge National tide gauge 
network station usednetwork station used

•• Real time links to Real time links to 
existing stations,existing stations,

•• Long term statistics Long term statistics 
updated annuallyupdated annually



www.Channelcoast.orgwww.Channelcoast.org

Near shore synthetic wave dataNear shore synthetic wave data
•• 42 near42 near--shore wave prediction points established shore wave prediction points established 
•• Time series since 1986 all stationsTime series since 1986 all stations
•• Probability distributions Hs, Probability distributions Hs, TzTz, direction each site, direction each site

–– Offshore wave data UKMOOffshore wave data UKMO
–– Monthly updates and annual model re runsMonthly updates and annual model re runs

•• Extreme analysis annual updates Extreme analysis annual updates 
•• Comparisons between refraction points and measured dataComparisons between refraction points and measured data
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Location of wave measurement sites Location of wave measurement sites 
in Southeast Englandin Southeast England
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Time series comparisonTime series comparison
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Direct Hindcast to 

buoy site

(Hs)
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Transformation 
modelling from hindcast
at offshore boundary to 

buoy locations 
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Long term records of HLong term records of Hss at Milford buoyat Milford buoy
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Wave periodWave period
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Wave periodWave period
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DirectionDirection
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Event analysis Event analysis 
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••Better description of time series at buoyBetter description of time series at buoy
••CoCo--located and transformed data follow similar located and transformed data follow similar 
patternspatterns
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•• Under prediction of extremesUnder prediction of extremes
•• Over estimation of HOver estimation of Hss<2m<2m
•• Good timing of peaksGood timing of peaks
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Wave Wave 
steepnesssteepness
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Impact on wave runImpact on wave run--up and up and 
profile responseprofile response

•• Variation in HVariation in Hss

•• Variation in Variation in TTzz



Empirical profile response modelling Empirical profile response modelling ––
impact of 10% change in Himpact of 10% change in Hss
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Empirical profile response modelling Empirical profile response modelling ––
impact of 10% change in impact of 10% change in TTzz
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Impact on armour stabilityImpact on armour stability
Plunging wavesPlunging waves
HHss//∆ ∆ DDn50n50 = 6.2 P = 6.2 P 0.180.18 (S/(S/√√NNZ Z ) ) 0.2 0.2 ξ ξ mm --0.5 0.5 

P =  notional permeabilityP =  notional permeability
S =  design damage AS =  design damage Acc/D/Dn50n50

22

AAcc=  erosion area from profile=  erosion area from profile
NNzz = number waves= number waves
ξ ξ m m = surf similarity parameter= surf similarity parameter

Surging wavesSurging waves
HHss//∆ ∆ DDn50n50 = 1.0P = 1.0P -- 0.130.13(S/(S/√√NNZ Z ) ) 0.2 0.2 / / cotcotαξαξ mm

PP

HHss=3.6m W=3.6m W5050=4.6t=4.6t

ConstantsConstants
TTzz=9.5s, P=0.3, =9.5s, P=0.3, cotcotαα =3=3

HHss=4.0m W=4.0m W5050=6.2t=6.2t
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Sediment transportSediment transport
RUSTINGTON

WAVE BUOY / SYNTHETIC DATA
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Identification of critical conditions to Identification of critical conditions to 
prevent barrier breachingprevent barrier breaching
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Field validation at Hurst SpitField validation at Hurst Spit
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Impacts of period on Impacts of period on runuprunup
and profile responseand profile response
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Concluding Concluding 
observationsobservations

•Hs over-predicted for 
Hs<2m

•Hs for extremes under-
predicted

•Tz typically over-predicted

•Direction scattered –
possibly related to buoy or 
phasing

•Significant shoreline 
management impacts
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Future developmentFuture development
• Conduct systematic statistical analysis
• Refine analysis to include longer clean 
data sets

• Analyse spectral data sets
• Proposals to improve Met Office model 

– Standardise output to 1hour
– Improve extreme conditions
– Examine wind input from NWP models
– Improve frequency resolution
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