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Abstract: A ground direct detection Doppler wind lidar system which uses double-edge technique to measure
wind profiles from the surface into the lower stratosphere has been developed. The basic principles of using
double-edge technique with a twin-channel Fabry-Perot interferometer are given. The lidar structure and system
operation are introduced. The lidar measurements are validated by comparing them with preset velocities on a
uniquely designed verifying attachment. Experiment results show that an accuracy of 0.6 m/s can be obtained for 2 000
detected photons within a dynamic range of +40 m/s. Inter-comparison experiments are also carried out between
Doppler wind lidar and wind profiler radar. Good agreement is obtained. A example of 24 h continuous observation of
wind field is given, the measured wind profiles with a vertical spatial resolution of 21.2 m and averaging time of | min for
each line-of-sight can extend into 10 km depending on the aerosol concentration.
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Fig.1 Lidar viewing geometry
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Fig.2 Schematic of direct-detection wind lidar
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Fig.3 System controlling diagram
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Fig.4 Horizontal wind and direction profiles measured by wind profiler radar and wind lidar
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Fig.5 24 h observation of wind field
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