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Motivation

A Accurate prediction of wave conditions

1 Design of offshore and coastal
structures (hindcast)

1 Operations at sea (forecast)
A SW + EnKF = better wave models

A |s EnKF necessary? i or is it enough to
use static error covariance?

A Can we reduce model complexity and rely
on data and EnKF instead?

© DHI #3




T DH




MIKE 21 SW

3rd generation spectral
wind-wave model

Unstructured mesh
Finite volume

Wave growth, decay and
transformation
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MIKE 21 SW T discretization and variables

A Each cell: Energy density with e.g. 16
directions and 25 frequencies
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MIKE 21 SW - Source terms

VY, VAV oy

A Wind generation (0 Q8 Q

A Non-linear energy transfer (¢ Jx

A Dissipation by white capping (Q )

A Dissipation due to bottom friction (o ) 0

A Surf zone dissipation/wave breaking (i 0 ) "Q
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Modules

Engines

FemEngineHD

FemEngine
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Ensemble models

A Ensemble consisting of m members

Current speed

How to introduce variability in model?

A Add s mal | pditebations)r stdoo &
T Initial conditions
1 Forcings
T Parameters 26 25I.2 251.4 25I.5 ZE‘».B 2I7 27I‘2 2?".4 27;,6 27{.8 2‘8

days

© DHI #11 Dlﬁ




Uncertainty on wind u-velocity in a point

MIKE FM
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hours

A Time scales, AR(1)

Discretized wind uncertainty (part)

A Spatial scales
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Discretization (coarse)
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Discretized boundary uncertainty
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MIKE 21/3 FM
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State representat
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A Model variables accord
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DA scheme

A ESRF (no perturbation of measurements)
1 SeriarkESRF (oPotter schemeo)
1 ETKF

A R-factor for inflation
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MIKE 21 SW



