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Discussion of a one-point closure approximation.
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Shallow-water closure problem.

Dissipation and nonlinearity.

Outlook towards operational wave models.

A one-point closure approximation.

Outline

Take away.
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5See e.g. Holloway & Hendershot 1977; Salmon, 1998.



6

Nonlinear wave evolution
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Nonlinear wave evolution

2-point QN2P 1-point (QN)1-point (QNR)

• transport equation cross- 
correlations

• numerically very 
intensive

• no empirical coefficients

• benchmark

• parameterization 
nonlinear background 
wave field

• quasi-empirical

• efficient

• 2-equation model

• breaks down in strongly 
nonlinear areas

• no empirical coefficients

• efficient

• 2-equation model
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High valuesLow values

Nonlinear transferSpectral density (log scale)
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Normalized energies Nonlinear energy transfer
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Wave height = 0.10m

Period = 3.33 s

(weakly nonlinear and surf-zone breaking)

Wave-generator
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Shallow-water wave evolution
Dissipation & Nonlinearity

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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model

observations

Nonlinear Transfer
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x = 21m x = 25m
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x (m)
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Relaxation length scale
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Observations
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Outlook operational wave models
Coupling to energy/action balance type model.

Transport equation for bispectrum.

No conservation principle known.
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Smit & Janssen (2011), JFM, submitted.

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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