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Abstract: Accurate and objective forecasts of thunderstorm, short-time severe rainfall, thunderstorm gale
and hail are meaningful for extending the validation of warnings and taking targeted preventive measures.
This paper introduces the framework and implementation ways of the objective forecasting system com-

bining physical understanding and fuzzy logic artificial intelligence. This system, developed by the National
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Meteorological Centre (NMC), can provide short-term probability forecasts of thunderstorm, short-time

severe rainfall, thunderstorm gale, and hail. The key predictors used for the four different convective

weather phenomena, the methods for obtaining the membership functions, and the weighting sets of pre-

dictors are discussed. The property for the wide applicability of the combination method of physical under-

standing and fuzzy logic artificial intelligence is further investigated. It is concluded that the combination of

the two can cover and reveal the key characteristics of the ever-changing environmental features favorable

for a specific convective weather phenomenon.

Key words: physical understanding, fuzzy logic artificial intelligence, multi-category convective weather

phenomenon, short-term forecasting system, system construction
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Fig. 6 Schematic diagram of the piecewise linearization of short-time

severe rainfall related predictors and their relations

with the probability of short-time severe rainfall
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