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Evaluation of Heavy Precipitation Forecast Performance of Numerical Weather Models

under Different Circulation Patterns in the Yangtze River Delta Region

ZHANG Xin' LIU Couhua? DAI Jianhua® ZHU Jiarong* CHU Hai*

1 Shanghai Central Meteorological Observatory, Shanghai 200030
2 CMA Earth System Modeling and Prediction Centre, Beijing 100081

Abstract: This study classified the weather situations of heavy precipitation events in the Yangtze River Delta region from
September 2022 to September 2024 and evaluated the forecast performance of the numerical models CMA-MESO, CMA-
GFS, CMA-TYM, CMA-SH9 and the ECMWF model under four main weather types. The research results show that in the
24 h precipitation forecasts, there is a high false alarm rate of forecast for light rain, while torrential rain and above are
difficult to accurately predict, thus the TS score is low. In the 3 h forecasts, the CMA-MESO model performs best for light
precipitation. However, under cold shear and low-vortex shear patterns, heavy precipitation becomes harder to capture, and
the model forecast performance weak. In terms of spatial feature evaluation, except the CMA-SH9 model, most models
have northern systematic errors in the low-vortex shear and subtropical high with low trough types in the north-south
direction, but the situation is the opposite for the typhoon body and peripheral weather type. In the east-west direction, these
models generally exhibit an eastern systematic bias in the typhoon body and peripheral weather types, while in other
weather types, most models have western systematic errors. For the evaluation of temporal characteristics, all the models
have the highest accuracy in forecasting the start time of precipitation, followed by the forecast of end time, and the
accuracy in forecasting the peak time is relatively low.

Key words: verification, weather forecast, heavy precipitation, weather type, numerical model
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Fig.1 Study area and observation stations (black dots)
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22 REHB
MR 1.4 WA ERMEE KA MIT%, BRAUERR N 9 KGR 1). Hdr, (IRRTIAR. Bl A CHE.
ARTIA . & XA RSN DY B80S A AT IUAL, &1t b bk 73.7%. E TGt 8 X RERIEFEE, FLT
PRI BGX DY R SIS T B9 P KM AT T &R
x1 202F9FFE 2024 F9 AFKSEBARR LR
Table 1 Distribution of days and their proportions of various weather types from September 2022 to September 2024
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Fig.2  Average geopotential height (contour, unit: dagpm>) and wind field (barb) from September 2002 to September 2024
(a—c) low vortex shear type , (d—f) subtropical high with low trough type , (g—i) cold shear type, (j—I) typhoon body and periphery

type
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Fig.3 Comprehensive performance  of 24 h precipitation forecast assessment for different weather types

(a) low-vortex shear type, (b) subtropical high with low trough type,  (c) cold shear type , (d) typhoon body and periphery type
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Fig.4 Comprehensive performance of 3 h precipitation forecast assessment for different weather types
(a) low-vortex shear type , (b) subtropical high with low trough type,
(c) cold shear type , (d) typhoon body and periphery type
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