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Application Analysis of HTG -4 Microwave Radiometer Data
in Two Summer Thunderstorms at Guiyang Airport

YANG Fengting, LUO Hao, DENG Xiaoguang

( Guizhou Sub - bureau of Southwest Air Traffic Management Bureau,

Civil Aviation of China, Guiyang 550012, China)

Abstract; This paper aims to study the role of microwave radiometer data in the analysis and prediction of
thunderstorm weather. Using the sounding data from Guiyang observation station, and the microwave radiometer
data, conventional observation data as well as ERAS 0.25° x 0. 25° reanalysis data, we investigate the detection
effect of HTG —4 microwave radiometer at Guiyang Airport and analyze the two thunderstorm processes at Guiyang
Airport in summer 2022 by means of statistics, comparison and diagnostic analysis. The results show that the
overall correlation of the microwave radiometer detection data and the sounding station data is high, and the
detection of the temperature and low dew point above the airport is more reliable. During the two thunderstorms at
the airport, the microwave radiometer detected that the atmosphere aloft turned into a distribution of "dry and cold
above, warm and wet below", the values of IWV, LWP and LPR surged, and the energy index fluctuated
significantly. After the thunderstorm ended, the values of IWV, LWP and LPR dropped rapidly, and the energy
index returned to a stable state. The microwave radiometer data can show the changes of temperature and humidity
conditions during a thunderstorm more sensitively and intuitively. It is concluded that the triggering mechanism and

water vapor content of systemic thunderstorms and local geothermal convection are different. The microwave
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radiometer can provide about 20 min advance warning for the start, end and evolution of systemic thunderstorms,

but it is difficult to give advance warning for the start and end of local thermal convection.

Key words : microwave radiometer; Guiyang Airport; thunderstorm; temperature ; relative humidity
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Fig. 1 Scatter plots of air temperature (a, b) and dew point (¢, d) measured by microwave radiometer at Guiyang Airport

and radiosonde at Guiyang observation station at 08:00 (a, ¢) and 20:00 (b, d) from June to August

2022 (scatter; simultaneous sub — microwave radiometer and radiosonde data; line: linear fitting line)
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