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Abstract : Tornadoes are sudden and severe convective weather phenomenon, possessing immense destructive
power and potentially causing severe casualties and economic losses. The warning and forecasting
of tornadoes has become a hot topic in meteorological research, with the increasing frequency of
extreme weather events worldwide. At present, tornado forecasting relies heavily on weather radar,
and traditional unsupervised learning algorithms have limitations in tornado detection accuracy and
leading time. The rapid development of artificial intelligence technology has provided new technological
tools for tornado detection. Using the TorNet dataset and Chinese tornado radar data, a tornado
dataset with reflectivity, radial velocity, and velocity spectral width was constructed. The ComplexCNN
tornado recognition algorithm was proposed, which directly identifies tornado features from radar
base data. This model directly learns features from radar data, simplifying the data processing flow
and significantly improving the detection probability and critical success index compared to tornado
detection algorithm based on features. The average leading time in historical tornado cases in Jiangsu
Province reached 20 minutes.
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