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Analysis of data processing method for Doppler wind lidar
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Abstract: The measured principle of Doppler wind lidar based on a dual Fabry -Perot etalon is
described. The effect of atmospheric molecular scattering on the measurement of wind speed are analyzed,
and the correspending data processing methods are shown. Measured error with 1~3 times iterative of two
difference iterative values are simulated and analyzed. The measurement errors of wind speed at 1 km and
5 km altitude are given. The Doppler wind lidar developed by ourselves is used to measure the
troposphere wind field in Hefei and the experimental datum are processed using two different methods.
Results indicate that the improved method is feasible.
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Fig.2 Transmittance curves of molecular and aerosol signal
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Fig.3 Ratio of molecular backscattered and aerosol signal
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Fig.4 Velocity error of two difference iterative values
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Tab.1 Parameters of the Doppler wind lidar system

System parameter Value
‘Wavelength 1 064 nm
Energy 200 mJ/pulse
Scanning angle 45°
Spatial resolution 30 m
Aperture 300 mm
Receiver FOV 0.15 mrad
Coefficient 50%
Bandwidth 0.5 nm

Quantum coefficient 18% @1 064 nm
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Fig.5 Measurement errors of wind speed at 1 km and 5 km altitude
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Fig.6 Primary results of horizontal wind velocity and wind direction

and two methods’ comparison
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