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Outline

Shallow-water closure problem.

A one-point closure approximation.
Dissipation and nonlinearity.

Outlook towards operational wave models.
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See e.g. Holloway & Hendershot 1977; Salmon, 1998.



Nonlinear wave evolution

dE )
d—; = —21né — 4 Z WasR (/0 Hosz(x,5)Q23(s) dS)

2+3=1

E1(z) = (Ar(z)AT(x)) Q12 = 5(1+2} (W(Hz){—z}gﬁ + W{1+2)(—1}51) + Wi2&1&2

_ o NL-wave damping
resonant mismatch dissipation

(relaxation)
A\ /

Hiz(z, s) = exp [ f (ifra(s") — via(s') — paa(s")) d]
1
v !

2-point QN2P 1-point (QN)
Hy(x,s) = S;JEL;} piz =0

Vi2 = 11 + /o -+ V142 1"'112 = i + Moy — H142



Nonlinear wave evolution
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Nonlinear wave evolution
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: wave field . .
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* 2-equation model

* benchmark  2-equation model
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Shallow-water wave evolution
Dissipation & Nonlinearity

Wave-generator
- s still water

Sensor locations

bottom 0.7m

Wave height = 0.10m
Period = 3.33 s

(weakly nonlinear and surf-zone breaking)

Boers, 1996, PhD thesis Delft University of Technology
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Shallow-water wave evolution
Dissipation
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Nonlinearity
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Nonlinear Transfer
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asymmetry

skewness

@ Observations
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Relaxation length scale
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Wave ‘memory’

shoreline

Monte Carlo
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Outlook operational wave models

Coupling to energy/action balance type model.

Transport equation for bispectrum.

vation principle known.
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Outlook operational wave models
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Conclusions

A one-point closure approximation can be effective
and efficient (dissipation matters).

To Incorporate history of evolution, a coupled
spectrum/bispectrum model is needed (2-
equation).

This requires transport equations for higher-order
correlations.
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