Analysis of UV lidar system for measuring meteorological parameters
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Abstract: Measurements of meteorological parameters of wind velocity, temperature, humidity and optical parameters
of laser beam extinction coefficient and lidar ratio of aerosol and clouds are needed for research of dynamic process and
weather forecast. We have studied an UV lidar system using Mie and Rayleigh scattering based on
high-spectral-resolution technique for simultaneous measurements of wind velocity, temperature and optical parameters
of aerosol and clouds. The UV laser at 355nm wavelength features eye-safe characteristics for practical sensing
applications. The measurement error is 0.58m/s for wind velocity and is 0.92K for temperature with 30m range
resolution, and relative error of extinction coefficient is 36% with 300 m range resolution at 5 km range integrated for
10°shots.
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Fig.1 Schematic of the UV lidar system.
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Fig. 2 Height distribution of the measurement accuracy. (a) Atmospheric model of backscatter coefficient, (b) acuracy
of the wind AV and temperature AT, and (c) accuracy of the extinction coefficient Ao/ct,.
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