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Abstract

Based on NCEP reanalysis data, Yuyao automatic weather station observation data and RPG-HATPRO
microwave radiometer data, a severe convective weather process occurred in Yuyao from the evening
to the night of July 14, 2017 was comprehensively analyzed. The results show that the strong convec-
tive process is a quasi barotropic strong convective process at the edge of the subtropical high. There
is no obvious “upper dry and lower wet” result in the atmospheric stratification, which is not condu-
cive to the occurrence of hail. The higher K index and Cape value are very conducive to the occurrence
of short-term heavy rainfall and thunderstorm gale, which is in good agreement with the actual situa-
tion. Before the occurrence of severe convective weather, the comprehensive water vapor content
obtained by microwave radiometer is above 52 kg/m2, K index is as high as 40°C, CAPE is up to 2000
and Lifted Index is even as low as -10. Compared with the strong convection trigger threshold ob-
tained by artificial sounding data, the K-index and CAPE are much higher, while the Lifted Index is
much smaller. The empirical threshold based on the convection index of microwave radiometer is
obtained by further statistical analysis of multiple convection processes, which will significantly pro-
mote the daily forecast.
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Figure 1. Schematic structure of RPG-HATPRO
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Figure 2. Distribution of daily maximum temperature (a), process rainfall (b) and extreme wind speed (c) in Yuyao on July 14, 2017
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Figure 4. Hourly extreme wind speed variation at Yuyao national weather station
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Figure 5. Sounding curves before (a), during (b) and after (c) the occurrence of severe convective weather
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Figure 6. Variation of comprehensive water vapor on July 14,2017
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Figure 7. Stability indices chart and rainfall status(black line is lifted index, green
line is total index, cyan line is showater index, red line is KO index, blue line is k
index, grey line is CAPE index)
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