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2. Examination of the Resolution of Incident and Reflected Waves
by Means of Directional Spectra with 2 Wave Gauge Array

Yoshimi Gooa*

Synopsis

Directional spectra are the fundamental properties of sea waves. One of the obhservation
methods of directional wave spectra is the analysis of simultaneous wave profile records obtained
with a wave gauge array. The maximum-likelihood-method (MLM) is claimed to be quite effective
in estimating directional spectra because of its high directional resolution power. The present
report examines the applicability of the MLM with numerically simulated profiles of two-dimen-
sional irregular waves. For free progressive waves, the MLM reproduces the directional spectra
of simulated waves quite well and is capable of resolving iwo wave groups superimposed each
other. Caution should be paid however to the fact that the reproduction of directional spectra
with very broad spreading by the MLM is fair and the statistical variability of irregular waves
affects rather strongly the results of analysis by the MLM.

Deteciion of reflected waves from a structure is a practical application of directional spectral
analysis. Numerical examination reveals however that the existence of ceriain phase relation
between incident and reflected wave components in the standing wave system interferes with the
resolution of incident and reflected directional spectra, causing a decrease in the directional
resolving power of wave gauge array. There exists therefore a limitation in the resolution of
incident and reflected waves by means of directional spectra: a new theory of wave resolution
should be developed by taking account of the condition of standing wave system.

Observation of directional wave spectra was made in December 1078 in front of the south
breakwater of caisson type of New Sendal Port with a line array of four wave sensors of inverted
echo-sounder type. Analysis of the records indicates that the waves reflected by the breakwater
can be recognized in a certain frequency range only and there seem to exist the wave components

moving parallel to the breakwater in the frequency range of 0.06 to 0.09 Hz.

* Director of the Hydraulic Engineering Division
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