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Abstract (] A Wave transformation including wave breaking in shallow water region is a non-linear and
discontinuous phenomenon. Therefore, a so-called individual wave analysis (or a wave by wave an-
alysis) rather than spectral approach seems to be adequate to investigate the wave transformation in
such regions.

In this study, a theoretical joint distribution of wave height, period and wave direction of zero-down
crossing waves, which is required in the individual wave analysis in the shallow water region, is derived
based on the hypothesis that sea surface is a Gaussian stochastic process and that a band-width of
energy spectra is sufficiently narrow. The derived joint distribution is found to be an effective measure
to investigate characteristics of three-dimensional random wave field in shallow water through field me-
asurements.
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water particle velocities.
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