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Refined structure of energy spectrum and energy cascade in atmosph eric turbulence
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Abstract: Using wavelet and Fourier transform we make an analysis of velocity fl uctuation
data of atmospheric turbulence in the near surface layer. We find that there are some abrupt
points in the well known energy sepctrum of “ 5/3” sc aling law in the wave number
domain. If the timescale of wavelet transform vari es with 2 j, J=1,2,.. 0 , the eddy
of high frequency components will casca de in a manner of 2 (-2) -1(>1) ,whichisin
accordance with the physi cal p icture of synchro cascade pattern. There are no characteristic
spectrum compone nts, because the effects of the high frequency componets on the properties
of sp ectrum are the same in the region in which the scaling law is hold. We get the same
result using different basic functions to data of atmosphere turbulence at different heights. The
comparing experiments are also made between a number of r andom series about the fractal
Brown motion with Husrt exponent H =1/3. The r esults show that the deviation of real full
developed atmopheric turbulence from Guassian distibution is very small, and the difference
only occurs in the cas e of the high order scaling law

Keywords: Atmospheric turbulence Scaling law Energy c ascade Wavelet transform
Intermittence Inertial subrange.
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