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Model Forecast Biases for the Extreme Dragon-Boat Precipitation
in 2022 Based on the MODE Method
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Abstract; From 21 May to 21 June 2022, the heaviest dragon-boat precipitation process in the last decade
occurred in South China. This extreme precipitation process, featured with strong extremity, large accu-

mulated rainfall and frequent occurrence of severe rainfall, caused significant economic losses. In this paper,
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the forecast products from two operational models, TRAMS and ECMWF, which are commonly used in
South China, are selected to divide the torrential rain processes during dragon-boat precipitation into front-
zone torrential rain and warm-sector torrential rain. The results are verified and evaluated, so as to under-
stand the characteristics of the two models’ biases for the front-zone torrential rain and warm-sector tor-
rential rain under the background of the extreme dragon-boat precipitation. Compared with the traditional
point-to-point method, the MODE method can effectively avoid the phenomenon of high false alarm ratio
caused by precipitation position deviation in the model. Further analysis of the number, position, precipi-
tation area and intensity of torrential rain objects based on MODE method shows that the high-resolution
model TRAMS has better ability to identify and match torrential rain objects than the global model ECMWEF.
The location of warm-sector torrential rain predicted by TRAMS is mostly biased to the east, while the
front-zone torrential rain predicted by ECMWF is basically biased to the north. The deviations in precipita-
tion position in the above two are closely related to the forecast errors of southerly airflow at low altitude
by different models. The area prediction of the front-zone torrential rain by TRAMS is close to the obser-
vation, but the forecast area of warm-sector torrential rain is larger. The forecast areas by ECMWF for
both front-zone torrential rain and warm-sector torrential rain are smaller. The prediction of torrential rain
intensity and extreme value by TRAMS is closer to the observation than that by ECMWF, but it still un-
derestimates the extreme precipitation. This study can provide new experience for forecasters to under-
stand the prediction biases of different operational models for dragon-boat precipitation process. It also has
some reference values for model developers to further carry out research on error source diagnosis and tech-
nical improvement of TRAMS model.

Key words: dragon-boat precipitation, front-zone torrential rain, warm-sector torrential rain, verification

and evaluation, numerical model
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Fig.1 (a) Observed accumulated precipitation, (b) observed daily precipitation; (c, d) accumulated
precipitation of (¢) TRAMS, (d) ECMWF during the dragon-boat precipitation
in South China from 21 May to 21 June 2022
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Fig. 2 The 850 hPa wind field (barb) and temperature (colored) in the six torrential rain processes
during the dragon-boat precipitation in Guangdong in 2022
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