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Abstract The research on performance improvement and efficiency promotion for the Rayleigh Doppler wind lidar is
carried out. The optical efficiency of the improved receiver is 1.874 times higher than that of the original receiver by
improving coupling efficiency, transmission efficiency and collection efficiency of optical signal in the receiver
system, and the problem of low optical efficiency in the ultraviolet band in the current system is solved. The locking
accuracy of laser frequency can meet the need of system detection accuracy by means of optimizing calibration
parameters and increasing the surface reflectivity of etalon to 80% . Measurement deviation of line of sight wind
velocity, which is owing to the Doppler zero offset, is eliminated by using a 60 m quasi static zero wind velocity real-
time calibration pipeline, which improves the measurement accuracy. The comparison between the results obtained
by lidar and radiosonde shows good agreement. The maximum deviation of wind velocity and direction is 6.73 m/s
and 24. 6°, respectively, and the average deviation of wind velocity and direction is 1. 28 m/s and 2. 65°,

respectively. The wind field data with high spatial-temporal resolution is obtained in many areas, providing
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necessary data support for studying the change discipline of the middle and upper atmosphere and understanding the
regional change characteristic of space environment.

Key words remote sensing; wind measurement; Rayleigh scattering; lidar; wind field observation
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Fig. 1 Schematic of Rayleigh scattering lidar receiver system. (a) Improved receiver system; (b) existing receiver system
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Fig. 2 Experimental comparison of Ry before and after improvement on optical efficiency of receiver system
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Table 1 Parameters of FPI for a typical Rayleigh Doppler wind lidar

Parameter Value
Spacing 12.5 mm (12 GHz)
Full width at half maximum (FWHM) 1.7 GHz
Peak transmission >60%
Reflectivity of plate at 355 nm 63.4%
Step of locking channel 25.15 nm
Locking channel separation 1.7 GHz
Step of filter channel 2 75.44 nm
Edge channel separation 5.1 GHz
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Table 2 Parameters of optimized FPI for the Rayleigh wind lidar

Parameter Value
Spacing 12.5 mm (12 GHz)
Peak transmission =>60%
Reflectivity of plate at 355 nm (locking filter excluded) 63.4%
FWHM of edge channel 1.7 GHz
Reflectivity of plate at 355 nm (locking filter) 80.0%
FWHM of locking channel 0.854 GHz
Step of locking channel 31.40 nm
Locking channel separation 2.1 GHz
Step of filter channel 2 75.44 nm
Edge channel separation 5.1 GHz
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