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Development of UV Rayleigh scattering lidar system for measuring temperature
profiles of the troposphere
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Abstract: A Rayleigh scattering lidar system has been developed based on the high-spectral resolution lidar (HSRL)
technique for measuring vertical profiles of atmospheric temperature in the troposphere. Three narrow-band
Fabry-Perot filters are used to separate the Mie and Rayleigh backscattering signals. The Mie signal correction
method was applied in the signal processing for improving the Mie blocking ratio of the Rayleigh filters. The
eye-safe 355nm ultraviolet wavelength is used for operational field applications. In a preliminary experiment, it was
shown that the temperature sensitivity of the filter is 0.5%/K and the measurement accuracy is about 1K at 4km
height.
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Fig.1 Spectral profiles of the Mie and Rayleigh scattering
and filter transmission functions.
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Fig. 2 Schematic of the Rayleigh lidar system for temperature measurement.
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Table 1 System specifications

. - . e e _ Laser wavelength 354.7 nm
Filter-1 DX —HELERT A MU ER/LHTHDZ Laser energy per pulse 200 mJ
WD oTn, EBIT, T—H DM TLAY—BEL  Pulse Repetition Rate 20 Hz
[EE P, ICa TN CVAI—SELFR T~k ELas  _Spectral line width 90 MHz
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Fig. 3 Range-corrected power and backscattering ratio (Bw/Br) as a function of
altitude (10* shot average, 150m] laser energy and 50m-range resolution).
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Fig. 4 Horizontal and vertical temperature profiles (10* shot average and
50m-range resolution)
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