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Application and Verification of Dongsha Island
Wind Profiler and Microwave Radiometer in Weather Practice

Lin, Ting-I
Meteorological Forecast Center,

Central Weather Bureau

Abstract

The wind profiler and microwave radiometer can detect subtle changes in the
vertical profile of wind field, temperature and humidity field structure of the
atmospheric troposphere, both of which have high temporal and spatial resolution
characteristics. In this study, the Dongsha Island wind profiler and microwave
radiometer were used to monitor typical weather cases. The selected cases not only
significantly affected the weather around Dongsha Island, but also were effective on the
weather in Taiwan. In this study, the data of the wind profiler and the microwave
radiometer (experimental group) and the radiosonde (control group) were verified and
compared, respectively. The verification method mainly uses the Root Mean Square
Error (RMSE) of the vertical data, and the statistical test F-test is used for the
significance test of variance.

The statistical verification results are showed in this study. In most cases, the
variance difference of the wind direction and wind speed between the wind profiler and
the radiosonde is no significant difference. However, in the case of the mesoscale
convective system(MCS), it is shown that there is a significant difference between the
wind direction of the wind profiler and the radiosonde, and the RMSE value of the wind
direction azimuth angle is up to 13.4 degrees. In terms of mixing ratio, there is also no
significant variance difference between the microwave radiometer and the radiosonde,
in nornmal condition. However, in the case, the northeastly wind turns to southward and
interacted with the middle-level residual cloud system of typhoon USAGI, the mixing
ratio of microwave radiometer off zenith angle 70 degrees(northward monitoring
method), and radiosonde has a significant variance difference. In addition, if the
monitoring time of the microwave radiometer is much later than the radiosonde ballon
release time, the RMSE of the mixing ratio of these two instruments will be increased.
By the way, in almost all cases, the vertical temperature and humidity distribution of the
microwave radiometer is significantly different from the sounding plot curve above the
middle layer of the atmosphere, by contrast, the consistency of the radiosonde data
below about 850hPa is very well.

Keywords: Radiosonde, Wind profiler, Microwave radiometer, Root Mean Square

Error( RMSE)



