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Wind lidar based on Fizeau interferometer
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Abstract: The system of wind lidar based on Fizeau interferometer is introduced. Frequency range of
detector measuring and Fizeau wedge angle are optimized. At altitude of 3 km, the system error of radial
wind is below 0.17 m/s. Several data processing methods are discussed. Voigt fitting method is used to
deal with signal perturbed with random noise simulated by Mont-Carlo technique .The calculated error is
small and the standard deviation agrees well with the value calculated by the formula of system error for
least square fitting. The result shows that the use of Voigt fitting method to retrieve wind is feasible, its
advantage is obvious especially when wind velocity is large. When K=0.1, the wind error due to dead
space of detector is about 0.01 m/s at altitude of 3 km.
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Fig.1 Diagram of direct detection Doppler lidar for wind
Fizeau ESA measurement
Fizeau
Tab.1l Parameters of direct detection lidar
1
Parameters Value
_ Velocity dynamic range/ms * +30 (los)
Fizeau . .
S Vertical resolution Ar/m 30
: . ystem
1 Continuum Nd: Integration time At/s 5
YAG , 1 064 nm Zenith angle ®/(°) 45
Wavelength/nm 1 064
) Linewidth/MHz 80
) Transmitter
PRF e/Hz 50
Energy Eo/mJ.pulse* 170
’ Telescope diameter/mm 300
Fizeau Field of view/mrad 0.15
Optical efficiency no/% 5
Receiver .
Detector efficiency n/% 80
Number of channels 16
Range imaging on detector Av,/MHz 300.8
16 FSR/GHz 3.5
.F tzeau Effective finesse 21
interferometer
) Fizeau diameter Ay/mm 20
Wedge angle/prad 2.29
Vi, v=2V,/\, Fizeau
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Fig.2 Absolute calculated error by different methods vs wind velocity
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Fig.3 Error of radial wind velocity vs vertical height
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Tab.2 Calculated wind velocity and standard

deviation obtained by different methods
Std. Deviation of

Wind velocity/ ms*

Inte-
Method gralpulse  Input  Recovered Calcu-
Average
value  value lated
Voigt fitting 250 10 10.007 2 0.166 1
1 000 10 9.997 5 0.084 1
250 10 9.871 6 0.153 7 0.153 9
Least square
fitting 1000 10 9.8666 0.0769 0.0770
3 km ,
500 2 : Voigt
(5) :
Voigt
4
1 , (5)
Av, 3 km

8w/3 50
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Fig.4 Optimization of measure range of detector
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Fig.5 System velocity error vs height for different K
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