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Evaluation of Multi-Model Forecast of Precipitation in Xin’anjiang Basin
During the Ultra-LLong Meiyu Season in 2020

WANG Dan YU Zhenshou

Zhejiang Institute of Meteorological Sciences, Hangzhou 310008

Abstract: The refined precipitation forecasts from numerical prediction models are of a crucial support to
flood control efforts within river basins. The continuous heavy rainfall during the Meiyu season in 2020 led
to the heaviest flood event since the construction of the Xin”anjiang Reservoir and it was the first time that
all the sluices were fully opened. Based on precipitation observation data from various stations, this paper
examines the forecast performance of four global models and four regional models regarding both overall
precipitation patterns and areal rainfall within Xin’anjiang Basin. Additionally, it focuses on evaluating the
predictive capabilities of these models regarding extreme and cumulative precipitation effects in the basin to
understand whether they can meet the demand of reservoir flood discharge forecasting service. Further-
more, an analysis is conducted to assess how terrain height influences models’ precipitation forecasts. The

results show that the global models consistently underestimate the precipitation and have weaker prediction
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ability for extreme precipitation than the regional models. The regional models mostly overestimate the
precipitation but have relatively large variations among the predictions. The regional multi-model ensemble
average demonstrates a better forecast performance than single-model results. The regional models per-
form well in forecasting rainfall of rainstorm to heavy rainstorm, but have some discrepancies in predicting
the locations and timing of heavy rainstorm. Compare to the model evaluation of single-day precipitation
forecast, it is more instructive to comprehensively consider the cumulative effects and extremity of precipi-
tation prediction. Terrain height significantly influences the prediction of rainstorm events and above. As
the terrain height increases, the advantage of regional models becomes evident while the predictive ability
of global models for rainstorm events decreases. Especially for ZJWARMS and ZJWARRS, the TS scores
increase {from below 0. 10 to approximately 0. 15 or so. Additionally, moderate or lighter intensity rains are
not affected by terrain so obviously.

Key words: Xin’anjiang Basin, precipitation in Meiyu season, multi-model, terrain height, evaluation
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Table 1 Description of the basic information about eight weather prediction models

BRAR HEKR KTARE SO BV R

ECMWF LBk 0.125°X0.125° 24,48,72 https: / www. ecmwf{. int/en/forecasts/datasets/open-data
NCEP-GFS A3k 0.25°X0. 25° 24,48,72 https: / www. nco. ncep. noaa. gov/pmb/products/gfs/
JMA-GSM 2B 0.25°X0. 25° 24,48,72 https: / www. wis-jma. go. jp/cms/gsm/
CMA-GFS LRk 0.5°X0.5° 24,48,72 KR KRB ECRE)
CMA-MESO X 45, 0.03°X0.03° 24 KR KRB =5 CRED

CMA-SHY X I8, 0.09°X0.09° 24,48,72 Rt SN ¢ A=)

ZIWARMS X 35, 0.03°X0.03° 24,4872 KEREH =P ERE)

ZJWARRS X 45 0.03°X0.03° 24 TERESE =T (R
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Fig. 1 Observed precipitation in Xin’anjiang Basin
during Meiyu season in 2020
(a) accumulated precipitation at stations with
different altitudes, (b) time series of daily

average areal rainfall in three basin regions
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The score results of (a, c, e) rainstrom and (b, d, {) heavy rainstorm

in Xin’anjiang Basin during the 2020 Meiyu season
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Fig. 8 Distribution of the daily accumulated areal rainfall observed at stations and predicted by each model with

different forecast lead times in Xin’anjiang Basin during the Meiyu season in 2020
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