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JE W _E, A BR AR S B A AR R R R S R AE R EE A%, W B (7) BIFHE.
T REIR, BB (D) PR EST p(K, 0, AREEEOAREERERMAEERE
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A [ B4 /5 B oR B S 1 /D B R B AU B/ M 2 7. 7E Fourder %5 6], Morlet /M BT 2
Hi(w) = e~ / 27, Farge(1992) B 45 i, Morlet /M i R R 43R FT 25440, B 2 R A 4m
EREEEDPHBETEARZFHIN., XM c=27MEHALEBIE.
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LOCAL STRUCTURES OF WIND WAVES

I. LOCAL STRUCTURES OF WIND WAVES AND
LOCAL WAVELET ENERGY SPECTRUM

WU Ke—jian, SONG Jin—bao’, LOU Shun-lif

(Institute of Physical Oceanography, Ocean University of Qingdao, Qingdao, 266003)
t (Laboratory of Physical Oceanography, Ocean University of Qingdao, Qingdao, 266003)

Abstract Based on the wavelet transform, the present paper introduces a kind of wind waves
energy distribution, the so—called local wavelet energy spectrum, into studies of wind waves. The
wavelet spectrum, which can describe local structures of wind waves, is quite different from the
normal wind wave frequency spectrum which can only describe global structures of wind waves. The
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analyzed results from wind wave data measured in a wind wave channel show that wind waves
energy exhibited localizations both in scales (frequency) and physical space, which implies that
energy at a given frequency has significant fluctuations as time evolves. Almost all of the properties
of wind waves are local, such as waves groupness and secondary peak. The local structures of wave
groupness are shown clearly in the three dimensional time—frequency spectrum. The local structures
of wind waves are due to the fact that, for realistic windwaves, the wind pressure has local
strucures and cannot be considered as a constant, nor, can it be interpreted as a superposition of
Fourier wave component, since the Fourer transt>rm has not resolution in physical space. Since in
the weakly nonlinear theory the water wave fields are represented by the Fourer transform and
whose spectral representation has long been used, the authors question the existence of globally
nonlinear resonant interactions in the evolution of wind wave fields, and maintain that, for realistic

wind waves, the resonant interactions are local rather than global.

Key words Global structure Local structure Wavelet transform Local wavelet energy
spectrum
Subject classification number P731.22
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