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Abstract: Based on the 2019 —2021 rainfall observation and forecasts from multiple NWP models in Zhe-
jiang Province, the performances of five operational models in forecasting torrential rains during the Meiyu
period are analyzed. The 12 objective correction schemes are used to hindcast forecasts for the 2020 and
2021 Meiyu periods in Zhejiang, and are comparatively analyzed through the compressive evaluation. The
results demonstrate that the skills of ECMWEF, CMA-SH9 and CMA-MESO models are better than NCEP-
GFS and CMA-GFS models in forecasting the torrential rains in the Meiyu period, and they have stable
frequency bias relationships, therefore picked out for objective correction. Frequency matching fails to im-
prove torrential rain quality because of the significant interannual variation in characteristics of torrential

rains in the Meiyu period. The optimal score method (OTS) can improve the TS score of ECMWF rainfall

* WITLAE HARFRL 2 AR 4 A B 4 00 H (LZIMD23D050001) [ 5K H AR B 2 5 & & AR 0 H (42105011) R VL4 S BB 3 2 5 H
(20227ZD01,2021ZD02) 3 [7) % B
2022 4E 5 A 6 HUcH ;s 2023 4F 4 A 23 AiEEH
A Pk, EE SR W HRH AR IS . E-mail: wqshen91@163. com



698 A % 9549 %

forecast obviously, but its false alarm ratio is raised. The probability matching correction based on ECMWF
ensemble average and corrected forecast by OTS performs good skills in improving the forecast quality of
the torrential rains in Meiyu period when steady torrential rain events with large rain bands are the domi-
nant, but its correction is not effective for the convective-dominated torrential rain events. Various multi-
model fusion schemes of preferred models, including multi-model averaging, adaptive integration and time-
lagged ensemble forecast, can effectively improve the forecast quality of convective-dominated torrential
rain events in the 2020 and 2021 Meiyu periods. Those schemes of multi-model fusion integrating OTS cor-
rected models further improve the forecast skill for both steady and convective-dominated torrential rain
events. Among them, the time-lagged ensemble algorithm integrating OTS corrected models has the best
skill.

Key words: quantitative precipitation forecast, Meiyu, torrential rain, frequency matching, probability

matching, optimal score method (OTS), multi-model fusion, time-lagged ensemble forecast
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Fig. 2 Performance comparison of torrential rain forecasts for 3 NWP models and 12 correction schemes

during the Meiyu period of (a) 2020—2021, (b) 2020 and (¢) 2021
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Fig. 3 The 12—36 h accumulated rainfall forecast (colored) of (a—c¢) 3 NWP models
and (d—o0) 12 correction schemes initialized at 12 UTC 28 June 2020

and the corresponding rainfall observations
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Fig.4 The 12—36 h accumulated rainfall forecast (colored) of

(a—c) 3 NWP models and (d—o0) 12 correction schemes initialized at

12 UTC 20 June 2020 and the corresponding rainfall observations
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Fig. 5 Comparison of the daily TS score of the torrential rain forecasted by 12 correction schemes
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