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Doppler Lidar Observations of the Atmospheric Boundary Layer under the
Northeast Monsoon at Taichung Harbor
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Abstract

During the period from February 6 to April 29, 2025, a Doppler Lidar (Halo Photonics Stream Line XR+), on loan
from the Central Weather Administration (CWA), was employed to collect the data on the atmospheric boundary layer
during the Northeast Monsoon season. On February 8, 2025, which was the day the Northeast Monsoon arrived, wind
speeds steadily maintained around 20-25 m/s with wind directions relatively stable at 20°-30° at the elevation 100 m to
700 m. Between the elevation 700 m to 1500 m wind speed gradually decreased to 0 m/s with the wind direction
remained. Above the elevation 1500 m, the wind direction shifted drastically to approximately 220° (southwesterly) and
transitioned to 270° (westerly) with increasing altitude. This transformation in freestream wind speed and direction was
also observed in the sounding balloon data released from Penghu Island at the same time. The temperature inversion layer,
shown in a slant temperature profile, indicates a temperature increase from 1000 m to 1500 m altitude. Based on the
estimation of a Richardson number of 0.3, this suggests a stable atmospheric boundary layer with minimal turbulence.
The structure of the atmospheric boundary layer mentioned above was repeatedly seen in the scanning lidar data when

the northeast wind prevailed.
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