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Effect of Splitting Ratio on the Inversion of Wind in the Dual Edge
Rayleigh Wind Measurement Technology
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Abstract  Theoretical analysis shows that splitting ratio of signal paths affects the accuracy of wind speed
measurement in dual edge Rayleigh wind measurement technology. Therefore, the splitting error should be calculated
when evaluating the wind speed error, and one suitable spectroscopic instrument should be selected as much as
possible. Multimode optical fiber beamsplitter and beamsplitter are usually used in lidar. As for beamsplitter, its
splitting ratio is affected by the depolarization of the atmosphere. As for the multimode optical fiber beamsplitter. its
splitting ratio is affected by the measurement error. According to the analysis, the range of relative beamsplitter
change is from 0.07% to 0. 63% due to depolarization effects in pure molecular scattering environment. However,
the mean value of multimode optical fiber beamsplitter is 1. 018, and the standard deviation is 0. 4%. Therefore,
multimode optical fiber beamsplitter is used in lidar. Finally, the Rayleigh Doppler lidar combined with balloon wind
test, the test results show the wind field in good agreement.
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' Fig. 1 Schematic of Rayleigh Doppler lidar receiver
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Fig. 4 Diagram of multimode fiber splitting ratio of

Fig. 5 Distribution of beamsplitter multimode
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Table 1 Parameters of Rayleigh Doppler lidar
Item Parameter
Wave length 354. 7 nm
Transmitter Laser line width 200 MHz
Laser energy/pulse 350 m]J
Laser repetition rate 50 Hz
Telescope aperture 100 cm
Transeciver Field of view 0.1 mrad
Scan range 360°X90°
Zenith angle 30°
Etalon FSR 12 GHz
Etalon FWHM 1.7 GHz
Edge channel separation 5.1 GHz
Receiver Locking separation 1.7 GHz
Etalon peak transmission  60%
CPM quantum efficiency 21%
Filter bandwidth 0.15 nm
Filter peak transmission >54%
6
s
) 10~27 km
6

Fig. 6 Rayleight Doppler lidar measured wind field
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