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Fig.1 Directional distributions of wind waves within the high frequency range, obtained on the basis
of the MLM and BDM methods
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Fig.2 Directional distributions of swells within the low frequency range, obtained using the
MLM and BDM methods
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PHYSICAL EXPLANATION OF BIMODAL
DIRECTIONAL DISTRIBUTION OF OCEAN WAVES

ZHAO Dong-liang, ZANG Xiao—hong
( Institute of Physical Oceanography, Ocean University of Qingdao, Qingdao, 266003)

Abstract Measured data from a circular array of 18 wave gauges in a large wind flume are used
to analyze the directional spectra of wind waves and swells by the Maximum Likelihood Method
(MLM) and Bayesian Method (BDM). The results show that directional spreading functions for these
spectra are unimodal and the narrowest in the region of the spectral peak frequnecy; the younger the
waves, the broader the directional spreading width. At frequencies higher than the peak frequency of
wind waves, the unimodal spreading becomes bimodal or multimodal depending on the estimating
mehtod (MLM or BDM) used and relates to the frequency. At frequencies lower than the peak
frequency of the swell, the directional spreading becomes regularly bimodal and is symmetrical about
the propagating direction. The bimodal sidelobes are independent of the estimating method,
continuing to separate by 60° to 90° with a decreasing frequency and becoming larger in magnitude
with the decay of the swell. It is inferred that the nonlinecar wave-wave interactions are too weak to
transfer energy effectively in different directions and maintain unimodal directional distributions in the
region of low frequencies of the swell.

Key words Bimodal directional distribution Nonlinear wave—-wave interaction Estimating
method
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