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Improving Wind Velocity Measurement Algorithm for Space-Borne Doppler Lidar
Rikuto IWATA, Yasukuni SIBATA
Tokyo Metropolitan University, 6-6 Asahigaoka Hino, Tokyo 191-0065

Abstract: In this study, we attempted to improve the measurement accuracy of satellite-borne Doppler lidar using the
double-edge technique, which is unavoidably affected by Mie scattering leakage. We examined a wind velocity
derivation algorithm and compared two methods; the conventional pulse accumulation method and a shot-by-shot
approach, where wind speed is determined for each shot and averages several pulses. Although the number of samples
is limited, the pulse accumulation method demonstrated greater accurate with reduced error variance.
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Fig.1 Principle of the wind velocity measurement by the Fig.2 Signal intensity ratios as a function of the
Doppler shift at double edge technique and the Doppler various aerosol backscattering coefficient S,
frequency spectra of light backscattered by atmospheric (altitude:10km, temperature:240K).

molecules and aerosols.
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Fig.3 Distribution of 532nm-total attenuated backscattering coefficient.
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Fig.4 (a) Received photon numbers of each pulse (10 shots) obtained from equation (2) [blue line], and received
photon numbers of each pulse including Poisson error [red line].
(b) Received photon numbers in 10 shot integration obtained from equation (2) [blue line], and received
photon numbers including Poisson error [red line].
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Fig.5 (a) Mean and standard deviation of wind speed errors calculated for each pulse for 10 shots.(0OMHz).
(b) Wind speed errors and standard deviation calculated in 10 shot integration.(0MHz).
(a) Mean and standard deviation of wind speed errors calculated for each pulse for 10 shots.(100MHz).
(b) Wind speed errors and standard deviation calculated in 10 shot integration.(100MHz).
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