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3. Deformation of Irregular Waves due to Depth-Controlled
Wave Breaking

Yoshimi GODA*

Synopsis

Sea waves experience various transformation processess such as wave shoaling, refraction, and
breaking while they propagate from deepwaters to shorelines. The present report proposes a method
of estimating wave height variation due to wave breaking on the basis of theoretical calculations by a
random wave breaking model, experiments with irregular waves in the laboratory, and analysis of wave
data obtained by field observations.

The theoretical model assumes that the higher portion of wave height distribution is removed by
wave breaking and is transformed into the lower portion. The wave breaking is considered to take
place in a certain width of wave height distribution with a varying probability. The water depth which
controls wave breaking is adjusted for wave setup due to radiation stress and water level fluctuation
due to surf beats. Wave shoaling before breaking is estimated by the nonlinear theory of Shuto (1974).

Observations of waves and water level near shorelines at three coasts by means of a 8 mm motion
picture camera have revealed that the amplitude of surf beats may amount to 40 per cent of that of
offshore waves. Therefore an empirical formula of surf beat amplitude was introduced in the theore-
tical model of wave height variation. .

Laboratory experiments were made with irregular waves of eight different spectral shapes. The
data of wave height variation agreed well with the calculation by the theoretical model regardless of
spectral shapes.

The data of waves near shoreline as well as the simultaneous wave observation data at three water
depths at Sakata Port carried out by the First District Port Construction Bureau, Ministry of Trans-
port, were compared with the calculation. The overall agreement is good although the field data show
some scatters around the mean values. '

After the verification of the theoretical model by experiments and field data, the variations of signi-
ficant wave height and highest wave height from the deepwater to the shoreline were calculated and
presented in the forms of diagrams as well as of empirical formulae. The dominant parameters are
the equivalent deepwater wave steepness and the sea bottom slope.

The report also discusses the skewness of wave profiles and the ratio of theoretical zero-up-crossing
wave periods to observed mean periods, with regard to the wave nonlinearity in shallow waters.

* Chief of the Wave Laboratory, Marine Hydrodynamics Division
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