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Evaluation of multi-models forecast of precipitation in Xin’an River

Basin during the ultra-long Meiyu in 2020

WANG Dan', YU Zhenshou*

1 Zhejiang Institute of Meteorological Sciences, Hangzhou 310008

Abstract: The continuous heavy rainfall during the Meiyu season in 2020 (May 29 to July 17) led
to event since the construction of the Xinanjiang Reservoir and the first time that all the sluices
were fully opened. Refined precipitation forecasts are of great support to flood control efforts in

the basin. Based on observed precipitation data from various stations, this study examines the
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forecast performance of four global models and five regional models regarding both overall
precipitation patterns and area-specific rainfall within Xin'an River Basin. Additionally, it focuses
on evaluating the predictive capabilities of these models regarding extreme and cumulative
precipitation effects in the basin to determine whether they can meet the demand of reservoir flood
discharge forecasting service. Furthermore, an analysis is conducted to assess how topographic
height influences each model's precipitation forecasts. The results show that: (1) The global model
consistently yielded lower precipitation forecast results compared to the regional model. The
regional model exhibited high accuracy but had relatively large variability amongsits predictions.
The regional multi-model ensemble average demonstrated superior forecast” performance than
single model results. (2) The regional model performed well in forecasting rainfall rangingfrom
rainstorm to heavy rainstorm; however, there were some discrepancies’in predicting the magnitude
and timing of heavy rainstorms. (3) Compare to forecast evaluation of single-day precipitation in
models it is more instructive to comprehensively consider the cumulative effects and extreme of
precipitation predicted by the models. (4) Topographic height significantly influences extreme
rainfall prediction for heavy rainfall events=and ‘abeve. As topographic height increases, the
advantage of using a regional model_becomes evidentiwhile the predictive ability of a global
model for heavy rainfall events decreases,Especially for ZJWWARMS and ZJWARRS, the TS score
has increased from below 0.1 to approximately 0.15. Additionally, moderate or lighter intensity
rains do not exhibit significant prediction’ effects.

Key words: Xin’an River Basin, precipitation in Meiyu, multi-models, topographic height,

evaluation
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Table 1 Description of the basic information about nine weather prediction models
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ECMWF 43R 0.125°X0.125° 24, 48, 72 https://www.ecmwf.int/en/forecasts/datasets/open-
data

NCEP-GFS AFR 0.25°X0.25° 24, 48, 72 https://www.nco.ncep.noaa.gov/pmb/products/gfs/

IJMA-GSM AFK 0.25°X0.25° 24, 48, 72 https://www.wis-jma.go.jp/cms/gsm/

CMA-GFS 4Bk 0.5°X0.5° 24, 48, 72 KRG KEWE = FE (R
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Daily cumulative area rainfall time series diagram, the red solid line, green solid line and blue solid line represent
the area rainfall iver basin (XinAJ), Xin’an River basin in Anhui Province (XRAH) and Xin’an River

basin in Zhejiang Province (XRZJ), respectively; the gray area represents the flood discharge period of Xinanjiang

reservoir.
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Fig. 5 Temporal variations of the number of stations with different precipitation intensity during the 2020 Meiyu

season (gray bars), and the deviation from different models’ forecasts (colored lines).
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