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Harbor Tranquility Analysis Method for using Boussinesg-type
Nonlinear Wave Transformation Model

Katsuya HIRAYAMA”

Synopsis

A conventional harbor tranquility analysis method has been developed to calculate wave transformation
in a harbor. It can consider wave diffraction and reflection around breakwaters and seawalls as assuming the
harbor bathymetry is flat. But, it has been frequently used because it can be immediately executed by a
personal computer.

Recently, a Boussinesg-type transformation model has been developed in order for the planners to
reproduce wave fields with more accuracy. This model can consider every wave transformation occurred in
shallow water. Further NOWT-PARI based on the expanded Boussinesq equation has been producted with
many kinds of boundary calculation techniques to apply wave calculations on the real bathymetry in and
around ports and harbors. Hence the harbor tranquility can be estimated with higher accuracy in case that
NOWT-PARI is applied to the calculations of the appearance frequency of wave height.

A new harbor tranquility analysis method is desired in order to make the best use of the high performance
of NOWT-PARI in the calculations of wave refraction, nonlinear wave shoaling and breaking. In this report, it
is proposed that the variation of harbor wave in height caused by the steepness of each offshore wave can be
represented by a supplementary curve. The examples for the two model ports, where some storm waves
penetrate shallow water on shoals and reefs, are shown to demonstrate the applicablity of the new harbor
tranquility analysis method using Boussinesg-type nonlinear wave transformation model.

Keyword: Boussinesq Model, NOWT-PARI, Harbor tranquility, Breaking, Shoaling, Supplementary curve
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