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Abstract: Based on the data from the CMA-CPSv3 and ECMWF-S2S models, this paper
comprehensively evaluates their prediction skills for the climatological state, pentad precipitation,
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precipitation during the critical period of Meiyu season, and precipitation processes of
sub-seasonal daily precipitation in summer in Anhui Province with multiple scoring methods.
Additionally, their prediction capabilities for key circulation systems are analyzed. The results
reveal that the climatological state of the summer daily rainfall and the percentage of no-rain
conditions are underestimated by both models, while the percentage of light rain is significantly
overestimated. The prediction skills of the models for precipitation in the first four pentads are
found to decrease with the increase in forecast lead time, and then change little. The prediction
skills of CMA-CPSv3 model for precipitation in the 4th to 5th pentads are generally lower than
those of ECMWEF-S2S model, after which little differences are seen in prediction skills between
the two models. The scores for precipitation forecasts during the critical period of the Meiyu
season exhibit fluctuations with different initial forecast times, and multi-time ensemble averaging
can enhance the forecasting skill of CMA-CPSv3 model to a certain extent. The threat score (TS)
of daily subseasonal precipitation forecasts by the CMA-CPSv3 model is generally lower than that
of the ECMWF-S2S model. However, after the 25th forecast day, its predictive skill for obvious
precipitation decreases slightly, with a higher TS score than the ECMWF model. The overall
lower prediction skills of the CMA-CPSv3 model for precipitation in the 4th to 5th pentads may
be attributed to its deficiency in predicting the key circulation systems such as the East
Asian-Pacific (EAP) teleconnection pattern and the subtropical high.
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Fig.1 Spatial distributions of the summer daily precipitation (colored, unit: mm) from (a) observation, (b) CMA
model and (c) EC model with lead time of 15-45 d, and (b,c) the percentages of predictions by (b) CMA model
and (c) EC model relative to observations (contour, unit: %) in Anhui Province during 2008—2024
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Fig.2 Percentage distribution of different daily precipitation intensity grades in summer predicted by the CMA
and EC models and observation in Anhui Province during 2008—2024
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Fig.3 (a) PC and (b) ACC scores for pentad precipitation forecasts in summer by the CMA and EC models in
Anhui Province during 2008—2024
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Fig.4 (a) RMSE and (b) TCC scores for pentad precipitation forecasts by the CMA and EC models in Anhui
Province during 2008—2024
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Fig.5 (a) PC and (b) ACC scores for precipitation forecasts during the critical period of the Meiyu season by the
CMA and EC models in Anhui Province during 2008—2024
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Fig.7 (a) PPS score, (b) hit rate, (c) false alarm rate, and (d) miss rate for subseasonal precipitation forecasts in
summer by the CMA and EC models in Anhui Province during 2008—2024
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Fig.8 Taylor diagrams of the forecast skill scores for (a,b) the EAP teleconnection pattern and (c,d) subtropical

high index predicted by the CMA and EC models with lead times of (a,c) 15—30 d and (b,d) 31—45 d during
2008—2024
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