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Numerical Study on Extended Boussinesq Equations with Wave Breaking
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Abstract [ ] A treatment of wave breaking is included in the extended Boussinesq equations of Nwogu. A
spatially distributed source function and sponge layers are used to reduce the reflected waves in the computa-
tional domain. The model uses fourth-order Adams predictor-corrector method to advance in time, and
discretizes first-order spatial derivatives to fourth-order accuracy, and thus reducing all truncation errors to a level
smaller than the dispersive terms. The generated wave fields are found to be good and the corresponding wave
heights are very close to their target values. For the tests of wave breaking, although agreement is considered to
be reasonable, wave heights in the inner surf zone are over-predicted. This indicates the breaking parameters in
the model should be adjusted.

Keywords : extended Boussinesq equation, spatially distributed source, sponge layer, wave breaking, numer-
ical study
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Fig. 1. Source function definition in computational domain.
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Fig. 2. Definition for computational domain.
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Fig. 3. The computational domain used to illustrate the source
function method for generating monochromatic wave.
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(b) T=1.0 s; (¢) T=2.0 s.
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Table 1. Conditions of wave flume experiments of Sato ef al.

(1989).
Uniform Wave period Deep water wave
Case .
slope (s) height (cm)
I 1/40 0.985 5.42
1 1740 0.985 2.86
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Fig. 8. Computed and measured wave heights for case I: mea-
sured (0); computed (-).
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