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2. Numerical Analysis of Wave Propagation in
Harbours of Arbitrary Shape

Katsutoshi TANIMOTO*
Koji KOBUNE#**
Kazuhiko KOMATSU#***

Synopsis

The authors have developed a numerical analysis method. of wave propagation in the region of
arbitrary shape and the applications to wave diffraction and refraction were already reported in the
reference 7). The present paper shows the applicability of our method to the calculation of wave
height distribution in a harbour of arbitrary shape where the boundary has an arbitrary reflection
power. The priciple is to solve the following equations under given boundary conditions from certain
initial state with difference method:

09 g 07
Py tanh &l oz
Qy_ g an
5% =k tanh &l 2
M _ Qs 09,
ot ox 0y

where, 7 is water elevation and @, and Q, are the integrated components of warter particle velocity
over a water depth. And for the value %, the following well-known relationship is kept everywhere
locally for given water.depth A(z,y):

0*=kg tanh kh
where, 0 is wave frequency and £ is wave number.

The validity of newly introduced calculation method to the boundary of arbitrary reflection power
is confirmed by the application to the partial standing waves formed in front of a wall and to wave
diffraction by a semi-infinite breakwater of arbitrary reflection power. The comparison of calculated
and experimental results to harbours of simple shape and examples of application to harbours of prac-
tical shape are presented.

*Chief of Breakwaters Laboratory, Hydraulic Engineering Division
**Senior Research Engineer, Hydraulic Engineering Division
***Member of Model Test Section, Hydraulic Engineering Division
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