UrbanFlood Workshop 2010
Amsterdam - November 11/12

Coastal and Estuarine Flood
Warning in Southern UK

An overview of the complexities of
integrated and automated coastal
flood modelling.

Robin Newman, Emu Itd, UK

* MIKE 21 Suite - Finite volume hydrodynamic and spectral

4 @ % Two distinct and separate mathematical model approaches:
@rid
A wave modelling package

*Mike 21 HD, a water level and flow model that underpins
the modelling of complex hydrodynamic systems.

*Mike 21 SW, a spectral wave model that simulates
growth, decay and transformation of both wind
generated and swell waves.

+ Sea defence model- Probabilistic and empirical flood
defence risk model

*A comprehensive data base containing information on
defence types, failure probabilities for both overtopping
and breach of sea defences, under varying states of
wave and water level.
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¢ Channel Coastal Observatory
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Measured water levels

S hta {8 The Ensemble Kalman Filter
ik

» Widely used in both atmospheric and
oceanographic research and operational
systems worldwide

We will investigate the application of the EnKF
within our model for both HD and wave
forecasts, through initial state updating

Wave Height (m)

IRIDIS-3 at Southampton University will provide
the computational power to simulate an o
ensemble of forecasts required for the EnKF T2z s 45 s 7 8 9 10 11

Time from intial model zero (hours)

l:l,t = ka,t + Ke(Yk,t — HX kf,t

Where: X is the state (f and a denote forecasted and analysed state respectively), k is an ensemble
member, t is the time step, Xa is the analysed state, Y is the measured data, K is the Kalman Gain, H
is the measurement operator
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5. Seestgp _ Real-time forecast data

4 "4 Waves Flood defence database
B, ’ Water level Crest heights & defence classifications
.;" T Pre-analysed breach & overtopping rules:

L+ Defence crest height
|Peak water level + wave data at peak water level |"’ 9
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Deliverable 7.2: Parameter
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Deliverable 7.2: Instrument Selection
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Deliverable 7.2: Deployment ,_;k;.
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Deliverable 7.2: Results _ 3
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Thank you for your time

Robin Newman
Emu Limited

Robin Newman, Emu Itd, UK




