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Table 1 Main parameters of the Airdal6000 tropospheric wind profiler

transmitted number beam peak d pulse width period of range gate spacing
mode
frequency/MH:z of beams width/(°) power/kW of low mode/us low mode/us  of low mode/m
compound mode,
450 5 3 25.6 0.8 65.3 150
high/low
number of number of FFT ) range gate number of number of
. pulse width of period of
range gates of points of low ) ) spacing of range gates of  FFT points of
high mode/us high mode/ps . ) .
low mode mode high mode/m high mode high mode
18 256 8.6 120.3 800 22 256
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Fig. 1 Graph of wind shear Fig. 2 Graph of spectral width contributed by wind shear and beam width
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Fig. 5 Graph of horizontal wind velocity and turbulent kinetic energy dissipation rate vs time(300 m)
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Fig. 6 Graph of horizontal wind velocity and turbulent kinetic energy dissipation rate vs time(2 700 m)
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Fig. 7 Graph of horizontal wind velocity and turbulent kinetic energy dissipation rate vs time(5 500 m)
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Retrieval of clear-air turbulent dissipation rate using spectral
width measured by wind profiler

TU Ai-qin'?, DONG De-bao', WENG Ning-quan’
(1. Laboratory of Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics,
Chinese Academy of Sciences, P. O, Box 1125, Hefei 230031, China;
2. Ensuring Center of Atmospheric Sounding Technology, Shandong Meteorological Bureaw , Jinan 250031, China)

Abstract: From the formation mechanism of the wind profiler radar’s echoes, this paper studied a retrieval method of the
turbulent kinetic energy dissipation rate from spectral width measured by a wind profiler. Two key steps of the method are extrac-
ting spectral width contributed by turbulence and calculating turbulent dissipation rate based on the relation between turbulent dis-
sipation rate and turbulent spectral width, The paper also analyzed the data of spectral width measured by wind profiler in Hefei
and the result is that the turbulent kinetic energy dissipation rate over Hefei at the height of 300 m distributes between 10™* and
107! m?/s*. The result accords with theory, so the retrieyal method is viable.

Key words: Optical turbulence; Dissipation rate; Spectral width; Turbulent kinetic energy; Wind profiler radar



