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Development of atmospheric particle, air temperature, and wind profiling lidar (Part 1)
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Abstract: Aiming at simultaneous measurement of atmospheric particle, air temperature, and wind velocity profiles
for dense aerosol or cloud layers, we design a direct-detection lidar combining with a high-spectral-resolution lidar
method. Using an iodine vapor filter, Mie-scattering from aerosols and clouds can be mostly removed and Rayleigh
scattering from atmospheric molecules can be transmitted. The transmitted Rayleigh scattering is future resolved with
an imaging Michelson interferometer. Air temperature and line-of-sight wind velocity are obtained from the
interference contrast and interference phase shift, respectively. Particulate extinction and backscatter coefficients are
retrieved from total (Mie plus Rayleigh) scattering and Rayleigh scattering signals, where Rayleigh scattering signals
can be obtained from the summation of interference fringe signals. The optical path difference of interferometer
suitable for temperature and wind measurement is also discussed in this paper.
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Fig. 1. Block diagram of atmospheric particle, air temperature, and wind profiling lidar.
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Fig. 2. (a) Interference amplitude versus optical path difference of interferometer for with (black) and without

(gray) iodine vapor filter. (b) Interference amplitude difference with temperature change of 10 K.
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