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Fig.1 Local wavelet energy spectra
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LOCAL STRUCTURES OF WIND WAVES
II. PROPERTIES OF LOCAL WAVELET ENERGY SPECTRUM
AND ITS APPLICATIONS

WU Ke—jian, SONG Jin—bao!, LOU Shun-li'
(Institute of Physical Oceanography, Ocean University of Qingdao, Qingdao, 266003)
t(Laboratory of Physical Oceanography, Ocean University of Qingdao, Qingdao, 266003)

Abstract Local intermittency measure is introduced to study the properties of local wavelet energy
spectrum and to analyze the wind wave data obtained in a wind wave channel. It is shown that
local wavelet energy spectrum of wind waves can be divided into three sections:(1) the section
whose local frequencies are lower than the local peak frequency;(2) the section whose local
frequencies are close to the local peak frequencies. In this section the local intermittency measure
has significant and irregular fluctuations which indicate that waves energy has strong intermittency;(3)
the section whose local frequencies are higher than the local peak frequency. This section
corresponds to the equilibium range of the Fourier spectrum and has regular intermittency.
Fluctuations of spectral peak energy and peak frequency are also discussed in the present paper. The
authors point out that wind waves may have instantaecously remarkble energy, which is much more
than the average over the time interval determined by the dominant wave component and may cause
great damage to offshore structures. In engineering designs, the variance of the fluctuations of the
local peak should also be taken into considerations besides the mean value of the fluctuations
described by the Fourier spectrum. In the later fluctuations they found two interesting phenomena
closely related to waves breaking. One is called “jump” wherein the peak frequency may jump
abrubtly from one value to another value, and the other one is called “stagnation” wherein the peak
frequency remains constant, and may so over several sections.
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