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Operational forecasting of storm-surge and
waves

Modelling and observations of storm-surges
Calibration of tides

Kalman filtering for storm surges

Wave model

Kalman filtering for waves

What is next?
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Conservation of mass

Inflow Level rise
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Conservation of momentum in x-direction
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« Tidal potential
* Friction
\J e Coriolis 'force'
acceleration

« Surface slope



Northing []

Amplitude for constituent: M2 (RMSE = 6.5 cm)
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Calibration of tides

Amplitude for constituent: M2 (RMSE = 6.5 cm)
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Calibration of tides

MNorthing [*]

* More than 100 tide gages used

* Around 100 parameters for friction and 100 parameters for depth

. EfflClent datlmlzatlon methods with restarting and parallel
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RMSE tides

Before calibration 6.6
After calibration 3.7
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Larger errors during severe storms

waterlevel Cm)

Very accurate
During calm weather
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« Compute Kalman gain with EnKF
> 100 members
> Near linear storm-surge model
> Stochastic forcing from wind-stress and boundaries
> Spurious correlations:
— Schur product
> Temporal averaging (Sorensen & Madsen 2004)
« Use steady-state Kalman gain for operational computations
> Very efficient



Selection of assimilation locations
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Examples of Kalman gain (DCSMv6, 100 members with localization)
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DCSMv6:

DCSMv6+KF:

Water level elevation [m]
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Forecast accuracy DCSMv6
(at selection of 13 Dutch coastal stations)

O without Kalman filter
B with Kalman filter
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J at coast Netherlands

Validation stations: all
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Assimilating further away (upstream) stations improves the accuracy of longer
forecast lead times.
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EnKF for SWAN wave model

Twin experiment 1D

Waves at North Cormorant
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EnKF for SWAN wave model

Twin experiment 1D
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* Improve robustness of DUD algorithm (eg with constraints)
« Design good parallel calibration algorithms

e Parallel computing for analysis in EnKF

* Application to unstructured grid models

« Strengthen variational methods in OpenDA
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This Dflow-FM grid uses triangles and rectangles
for local grid refinement
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The end
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