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Accuracy of measured wind velocity
by a all-fiber pulse Doppler lidar
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abstract: The all-fiber pulse Doppler lidar we have developed has a function of wind vector estimation. Wind
velocity and direction are estimated from Doppler velocities observed with plural beam directions. This estima-
tion assumes spatially uniform wind distribution. Therefore nonuniformity of wind will cause a measurement
error. In this paper, we first theoretically evaluate the accuracy of estimated wind velocity under the nonuniform
wind condition, and clarify that averaging time of Doppler velocity observed at each beam direction should be
long enough to suppress bias error of wind velocity estimation caused by nonuniformity of wind distribution.

The result of the field test indicates that the bias of the wind velocity measured by the all-fiber Doppler lidar

is suppressed when the Doppler velocity of each direction is averaged in 120 seconds.
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Fig.1 Relationship between a wind vector and beam
directions.
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Fig. 2 Evaluation of the accuracy of measuring wind velocity : comparison with anemometer.
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