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4. Estimation of Directional Spectra from
the Maximum Entropy Principle

Noriaki HasmiMoTo™
Keji KoBung™

Synopsis

In recent years, enginsers are becoming more and more familiar with the concept of
directional spectrum which expresses the energy distribution as a funciion of wave Ire-
quency and wave propagation direction. It is fairly popular now to analize wave spectra
in order to clarify the fundamental properties of sea waves.

So far, several methods for the estimation of directional spectra utilizing various
types of ocean wave sensors have been proposed. However, in general, to obtain the
accurate estimate of a directional spectrum by using those methods, a set of simultane-
ous records from a large number of wave sensors are mobilized in the field observation.
Therefore, it is of great importance to enable an accurate estimate of a directional spe-
ctrum from a small number of wave sensors.

In this report, the methods for estimating directional spectra from simuitaneous mea-
surement of three-gquantities related to random wave motions are discussed, and a new
method with the use of maximum entropy principle is proposed. The proposed method is
examined for numerical model and field wave data, and validity of the method is also
discussed in this report.

The major conclusions are as follows.

1) The proposed method can he applied for the three-element wave records.

2) It yields a better cstimate than others.

3) It can recognize well not only a unimodal angular distribution but also bimodal one.

4y Tt can be applied for various sea conditions of wind waves alone and combinations of
wind waves and swell, except the case that the angular spreading is very narrow such
as in the case of long-traveled swell.

* Member of Storm Surge and Tsunami Laboratory, Hydraulic Engineering Division.
¥ Chief of Coastal Observation Laboratory, Hydraulic Engineering Division.
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