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1. Estimation of Directional Spectra from a Bayesian Approach
in Incident and Refleeted Wave Field

Noriaki Hasgmoro®

Koji KoBUNE**

Synopsis

The directional spectrum represents the energy distribution in wave direction, so
that in prineiple the incident and the reflected wave energies can be separated by
measuring the dirvectional spectrum near a structure and then the reflection coefficient
can be determined. However, the existing methods of estimating the directional
spectrum are not valid because the phase lag bebtween the incident and the reflected
waves is not random. Therefore, these methods should be modified for the analysis of
a wave field where the incident and the reflected waves are exist by taking account
of the phase interaction.

In this paper, two different methods for estimating directional spectrum in
incident and refiected wave field are proposed, These methods are developed by
modifying or extending the BDM. (BDM is the new method proposed by the authors
for estimating directional spectra with the use of Bayesian Model, and has the highest
resolution power of all the existing methods.)

The one method (MBM), which is developed by modifying the BDM, can be
applied for the case where the reflection coefficient is known, and the other method
(EMBM), which is developed by extending the MBM, can be applied if the re-
fleetion coefficient is not known.

Rach of the methods is also examined for numerical simulation data, and validity
of the methods is discussed in this report.

The major conclusions are as follows:

1) MBM and EMBM can be applied for arbitrary mixed instrument array measure-
ment.

2) MBM can be applied for more than four-sensor array, and has higher resolution
power for egltimating the incident and the refrected directional wave specira
than other methods if the correct reflection coefficient is given.

3) EMBM can be applied for more than six-sensor array, and of all the proposed
methods, it hag the highest resolution power for estimating not only the incident
and the reflected directional wave spectrs but also the reflection ecoefficient as a
funetion of wave frequency and wave propagation direction.

* Benior Research Engineer, Hydraulic Engineering Division.
** Chief of the Coastal Observation Laboratory, Hydraulic Engineering Division.
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