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Influence of echo polarization of coherent wind LiDAR on
radial wind speed accuracy

PENG Tao™ , WANG Shunyan, WANG Danfeng, FAN Qi, LUO Xiong, ZHOU Dingfu
(Southwest Institute of Technical Physics, Chengdu 610041, China)

Abstract: In order to solve the polarization mismatch between echo and local oscillator caused by the atmospheric
depolarization effect leading to a decrease in heterodyne efficiency of coherent wind light detection and ranging ( LiDAR), the
influence of echo polarization on signal-to-noise ratio and ranges and radial wind speed error was simulated using mathematical
modeling method, based on the system composition and working principle of coherent Doppler wind LiDAR. By proposing a
polarization state correction approach and using Jones matrix, a model was built to discuss the correction accuracy. According to
the comparative test of radial wind speed, the influence of different echo polarization on radial wind speed accuracy was verified.
The results show that for the same system and weather, if the echo is elliptical polarization, the maximum range will decrease by
46.7% and the radial wind speed accuracy will decrease by 63% compared to the circular polarization. This study provides
theoretical support for the optimization of echo receiving module of coherent Doppler wind LiDAR.
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Fig. 1 Diagram of coherent wind LiDAR
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Table I ~ Main parameters of system

parameter value
wavelength 1.55 pm
pulse energy 200 pJ

pulse repetition frequency 8 kHz
shifted frequency 80 MHz
telescope diameter 100 mm
3 dB bandwidth 200 MHz
sampling rate 500 MHz
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Table 2 Comparison results of radial wind speed error

radial wind speed error/(m + s7!)

ranges/m
elliptical polarization circular polarization
500 0.061 0.038
1000 0.063 0.039
1500 0.066 0.039
2000 0.071 0.04
2500 0.078 0.041
3000 0.088 0.044
3500 0.101 0.046
4000 0.115 0.049
4500 0.13 0.052
5000 0.148 0.057
5500 0.171 0.063
6000 0.196 0.07
6500 0.219 0.081
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