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4. Wave Height Distribution in the Region of Ray Crossings

——Application of the Numerical Analysis Method of Wave Propagation——

Yoshiyuki ITo*
Katsutoshi TANIMOTO™*
Shoichi YaAmMAMoOTO***

Synopsis

Since the conventional wave refraction theory for surface water waves is based on
geo-optic approximation; it fails to predict wave height at and near a caustic where ray
crossings occur. This report shows that this difficulty of the geo-optic theory can be
overcome by application of our numerical analysis method developed for wave propagation
in the region of arbitrary shape of the constant water depth in the former report.

The principle is to solve the following equations under the given distribution of gra-
dually varing water depth from a initial state:

Ouy __ O

ot = 6.2:

v __ 01

ot 6y

877 1 6uo 6"00
on Lian hlzh( - ay>

where, 7 is water elevation and u, and v are water particle velocity components at the
surface. And for the value %, the following well-known relationship is kept everywhere
locally for given water depth A(x, y):

ol=kg tanh &k
where, ¢ is wave frequency and % is wave number.

In this report, our numerical analysis method is applied to wave propagation on a
circular shoal where a caustic is formed and hydraulic model experiments are made for
the same situation. By comparing both results, the validity of our method is confirmed.
The calculated maximum wave height is about 2.1 H; at a caustic, where it becomes in-
finite by the geo-optic wave refraction theory.

This method of numerical analysis may be applied to the calculatxon of wave height
distribution in the region of more realistic bottom topography in the field.

* Head of Hydraulic Engineering Division
%% Chief of Model Test Section, Hydraulic Engineering Division
#%% Member of Breakwaters Laboratory, Hydraulic Engineering Division
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