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Error Analysis of Wind Lidar Based on Fizeau Interferometer

Shen Fahua'** Chen Min!

Wang Bangxin® Dong Jingjing? Zhou Xiaolin®
(1 School of Physical Science and Technology, Soochow University, Suzhou 215006 )
2 Anhui Institute of Optics and Fine Mechanics, the Chinese Academy of Sciences, Hefei 230031

Sun Dongsong® Zhong Zhiqing® Xia Haiyun'

Abstract: The method error of gravity method and the measurement error due to system shot noise in wind lidar
based on Fizeau interferometer are analyzed in detail. The correction technique of the method error is given, the
formula of measurement error is derived. The low troposphere signal simulated by Monte-Carlo technique is used to
retrieve the wind velocity. The results show that the method error is related to aerosol-molecule backscattering ratio
and the measurement error is related to signal intensity and aerosol-molecule backscattering ratio. At altitude of 0 to

5 km, wind velocity error measured by using fringe technique is below 1m/s.
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Table 1 Parameter for direct detection lidar system

Parameter Value
System  Velocity dynamic range /ms™ ' (Los)  =£30
Vertical resolution Ar /m 30
Integration time Az /s 5
Zenith angle @ /(°) 45
Transmitter Wavelength /nm 1064
Linewidth /MHz 80
PRF ¢ /Hz 50
Energy E,/(m]/pulse) 170
Receiver  Telescope diameter /mm 300
Field of view /mrad 0.15
Optical efficiency 3/ % 80
Detector efficiency 5 /% 5
Number of channels 16
Range imaging on detector Ay, 1 FSR
Fizeau FSR /MH:z 500
interferometer Reflective finesse 9.94
Etalon defect Ad),/nm 6
Fizeau diameter Ay /mm 60
Wedge angle o /prad 8. 87
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Fig. 2 Deviation of center and barycenter of the

fringe versus wind velocity with different R
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Fig. 3 Principle of correction of gravity method
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before and after correction versus wind velocity
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aerosol signal and R for aerosol Doppler systems at 1064 nm
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Fig. 6 Velocity accuracy versus signal-to-noise ratio for different R
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