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A pseudo-dual-Doppler technique for horizontal wind retrieval from single Doppler lidar
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Doppler lidar has the capability of observing the structure and evolution of boundary-layer flow at high spatial and temporal
resolution. However, the direct measurements are limited to the radial component of velocity by a single Doppler lidar. In order
to retrieve the vector wind fields, so-called dual-Doppler analyses have been developed. However, dual (or multiple) Dopple
lidar measurements have been rare due to the expensiveness and complication in operating Doppler lidars. In this study, v
developed a pseudo-dual-Doppler technique with a Doppler lidar and a steering mirror and conducted a field experiment on th
technique. We used a coherent 2 micro-m differential absorption and wind lidar (Co2DiaWiL) developed at the National Institute
of Information and Communications Technology (NICT) as a Doppler lidar.

In the experiment, the following two operating procedures were repeated:

(1) The Co2DiaWiL pointed to a sonic anemometer mounted on a tower for 1 second.

(2) The Co2DiaWiL pointed to the steering mirror reflected the laser beam from the Co2DiaWiL to the sonic anemometer for
1 second.

We compared 1-minute averaged horizontal wind components (u and v) retrieved from the pseudo-dual Doppler lidar measure
ments to the sonic anemometer. The result of the comparison revealed standard deviations of the differences of the horizont
wind components are 0.20 m/s and 0.27 m/s, respectively.
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