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Multi-Model Integration Technology for Probabilistic

Forecasting of Short-Time Severe Rainfall
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Abstract: Based on the grided precipitation analysis data from April to August in 2018, and precipitation
forecast data of four regional high-resolution models, percentile frequency matching is applied to calibrate
the hourly precipitation frequency of each model. Based on the verification of key areas, the technology of
dynamic weighted multi-model integration shows its application in probabilistic forecasting of short-time
severe rainfall. The results demonstrate that percentile frequency matching displays positive effects in
heavy rain precipitation, which can reduce the systematic forecast bias of the model and improve the accu-
racy of precipitation forecasting. In the nowcasting leadtime, the precipitation information of the upstream
key areas is suggestive of the precipitation forecast in the downstream area. The dynamic weighted integra-
tion provides more skillful and stable performance in probabilistic forecasting than the equally weighted in-
tegration. The case also illustrates that the new technology performs well on the short-time severe precipi-
tation forecasting and early warning within the nowcasting lead time.

Key words: short-time severe rainfall, probabilistic quantitative precipitation forecast, high-resolution
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Fig. 1

Schematic diagram of principles applied by the frequency

matching method (a) and upstream key areas (b)
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Fig. 2

Frequency distribution of precipitation rate from observation and models (a—e) and

relationship between modeled precipitation rate and calibrated modeled precipitation rate (f—1)
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Fig. 3 Threat scores of 1 h accumulated

precipitation over various thresholds
(dark columns: before bias correction,

light columns: after bias correction)
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