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Abstract Doppler wind lidar (DWL) is the tool with high accuracy and high temporal and spatial resolution. Wind has been
detected with DWL and its data are analyzed. The fundamental of transmission of laser in atmosphere based on aerosol and
molecule scattered and principle of Rayleigh Doppler wind lidar discriminating frequency based on Fabry-Perot (FP) etalon,
the framework and parameters of the DWL are presented. The results from DWL are compared with wind profile radar
(Airdal 6000) and Balloon. in the lower atmosphere its maximum wind speed error is 1.2 m/s and direction error is 9°, its
minimum wind speed error is 0.1 m/s, while in the higher atmosphere its maximum wind speed error is 2 m/s and
direction error is 12°, its minimum wind speed error is also 0.1 m/s. Experimental results indicate good agreement.
The precision of the DWL is analyzed, and the incidence angle, emanative angle, signal noise ratio and parameters of
detector are the master factors affecting the precision. From the transmission curve of FP etalon, the actual error of
DWL is calculated and it is 2.07 % higher than the simulated value.
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Fig. 1 Spectra of etalon transmission and backscatter
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Table 1 Parameters of Doppler wind lidar systems

Parameter

TransmitterWavelength /nm

Laser linewidth
Laser energy (pulse) /m]

Laser repetition frequency /Hz

Transceiver Telescope/scanner aperture /cm

Receiver

Field of view /mrad

Optical efficiency /%

Scan range /()

Filter bandwidth /nm

Filter peak transmission /%
Etalon free spectral range /GHz
Etalon FWHM /GHz

Edge channel separation /GHz
Locking channel separation /GHz
Etalon peak transmission /%

CPM quantum efficiency /%
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