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Reanalysis of the Turbulent Spectra in the Atmospheric Surface Layer

Bian Jianchun, Qiao Jinsong and Lu Daren
(Laboratory for Middle Atmosphere and Global Environment Observation, Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing 100029)

Abstract According the locally isotropic lturbulent hypotheses of Kolmogorov, the turbulent spectra
of the atmospheric surface layer obey the well-known —5 / 3 power law in the inertial subrange, How-
ever, many literatures and analyses of observed data show that the frequency range where the -5/ 3
power law exists in the turbulent spectra of the atmospheric surface layer is very narrow, but that the
form of power law + exponential law * fS(f)¢ f~ e ®’" which is the propet spectrum of time—continu-
ous chaotic system is more suitable. Turbulent data observed in the HEIHE e¢xperiment are analyzed,
and results show that ¢ =0.447 and b=0.228 for the radial component of wind; 4 =0.489 and 4=0.190
for the tangent component. ¢=0.551 and £#=0.124 for the vertical component; and ¢=0.588 and
b=10.123 for the temperature.

Key words: turbulent; atmospheric surface layer; chaotic system




