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Research on Data Analysis and Credibility
Interpretation of Wind Profiler by Laser

Guo-Jhen, Huang
The 4th Weather Squadron of Weather Wing, R.O.C.A.F

Abstract

The Air Force Weather Wing had set up vehicle-mounted Wind Profiler by Laser observation
systems in northern, central, southern and eastern Taiwan. The observation charts occasionally show
"No Data Source" or "Insufficient Credibility". After comparison with the same period Sounding
data, the analysis results show that Wind Profiler observation data are greatly affected by the height
of the temperature inversion layer, rainfall, cloud cover and suspended particles at that time. The
Wind Profiler system screens reasonable observation data based on "Carrier to Noise Ratio" and
establishes a confidence index as a basis for Credibility. As the laser beam is emitted farther away,
the power of reflection becomes smaller and the reliability is lower. On a clear night, there are
fewer suspended particles in the air, the laser beam reflection efficiency is weak, and the Carrier to
Noise Ratio is also smaller. This study analyzed the Carrier to Noise Ratio data of each observation
and found the carrier power is estimated to be about one thousandth to three thousandth ratios of the
noise power, showing the Wind Profiler still needs to use the Carrier to Noise Ratio mechanism to

filter out most of the noise before it can be close to the real observation value.

Keywords: Wind Profiler by Laser, Carrier to Noise Ratio
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