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Motivation

SWAN important fothe designof sea
defences in the Netherlands, storm
surges and wave |loads

Improve prediction of lowrequency
wave energy (f<0.1 Hz), needed for
entrance windows of large ships to Port
of Rotterdam PRGTIDE

Ongoing SWAN development at Délft
Present results of NOPP project
Implement and test new source terms

Consistency of physics with WWIII,
Important when nesting SWAN in WWIII
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North Sea and measurement locations

@ directiohal spectra

@ non-directional spectra

® Emodnet-physics; no spectra

< norwegian locations; no spectr:
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Storm periods

A 2013 Oct 252013 Oct 31

A 2013 Nov 26 2013 Dec 09
A 2014 Feb 032014 Feb 17
A 2013 Dec 312014 Jan 14
A 2014 Apr 10- 2014 Apr 21

A Special attention for Dec. 2013 stol
Sinterklaas (Santa Claus) bringing
nasty winds and waves
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Storm profile Dec 2013

40 Time series of Dec. 2013 storm, location K13
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DIR E10 OBS

Direction dependent swell error

under-prediction for northerly swells
over-prediction for southerly waves

EPL 01-Jan-2013 - 13-Sep-2015 MUNS 01-Jan-2013 - 13-Sep-2015
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Components of prediction system

A Model error influenced by various groups of
effects

A Hierarchy of important factors (Ardhui&
Roland, 2018
I Forcing (wind, currents, water level, boundary, )
I Physics (source terms)

I Numerics (propagation scheme, convergence,
spatial and spectral resolution)



Propagation

A Accuracy of propagation scheme
I First order upwind BSBT
I Second order Stellingeendertse
I Garden sprinkler effect
I Artificial diffusion Booilj and Holthuijsen (1987)

A Spectral resolution and time step
A Stability criterion

A Academic tests to highlight problem and
solution



To o Iw

Initial condition:
Small swell pulse
travelling
southwards
Tp=12 s, Hs=1 m
BSBT (Backward
Space Backward
Time)

D ¢l10°

Dt =10 min
Garden Sprinkler

First order
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Second order

Hyg (m)

A StellingLeendertse with .
artificial diffusion GSE L H

A Increase directional <)
resolution and/or reduce ! ? ‘
time step ( 1minute) . u .

Wave age 1 day
Stable solution

Assess relative
Importance in o
conjunction with errors
in forcing and source
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Recent SWAN model development

A Development of new source terms in NOPP
project
I WWIII: focus in deep water source terms
I SWAN: focus on shallow water effects

A New breaker formulation Sbrk (Salmon et al.
2015)

A Test of new whitecapping ST6 formulation
(Babanin, Rogers)

A New bottom friction Smith et al. (2012)
A Source term magnitudes
A Xnl settings



Shallow water wave breaking

A Bore based models

A Battjes and Janssen (1976¥0.73

A Van der Westhuysen (2010);fihase model

A Salmon et al. (2015h-kd model

A Scaling ofydetermining the onset of breaking



The problem

Depth -induced breaking source term (7 of 12 best
alternatives applied to all data sets)
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Thel -kd model T modified dissipatip,

for wave direc’ciommi’cg
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Calibratedover 79 laboratory cases with bathymetries ranging from horizontal to steep (1:10) and 5

0.6

observations of fully developed waves in shallow water

See: Salmortiolthuisen Zijlema VanVledder Pietrzak 2015: Ocean Modelling 87
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