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high-resolution ensemble forecast. Based on the 24 h accumulated precipitation data of May to July 2017 of GRAPES
(Global and Regional Assimilation and Prediction Enhanced System) regional ensemble forecast system, experiments of
precipitation neighborhood ensemble probability method were carried out. Moreover, aiming at the equal weight and
neighborhood scale problems of the neighborhood probabilistic method, two kinds of weight correction schemes (weight
correction neighborhood scheme and binary weight correction neighborhood scheme) were designed. Meanwhile, the
grids correlation and sensitivity experiments of four groups of precipitation probability forecasts were implemented using
the ensemble probability forecast, equal weight neighborhood ensemble probability method, weight correction
neighborhood ensemble probability method, and binary weight correction neighborhood ensemble probability method.
The results of precipitation probability prediction were verified by multiple probability scores, which showed that: (1) The
precipitation probability scores of the neighborhood calculation scheme are superior to the original ensemble probability
forecast method. The precipitation probability scores of the three neighborhood ensemble probability methods have their
own advantages and disadvantages. For example, the relative operating characteristic area (AROC) score of the equal
weight neighborhood ensemble probability method is slightly better; however, the higher reliability of precipitation
probability prediction is determined by the weight correction neighborhood ensemble probability method and the binary
weight correction neighborhood ensemble probability method. (2) The forecast skill of the precipitation neighborhood
ensemble probability methods is very sensitive to the neighborhood scale. The optimal neighborhood radius is 5-8 times
the horizontal grid scale of the model. (3) The two neighborhood ensemble probability methods combined with weight
correction largely improved the forecast skill of the threshold by over 10 mm in 24 hours and provided more objective
probability forecast results. Generally, the precipitation neighborhood ensemble probability method has good application
values. By selecting the appropriate neighborhood probability method and the neighborhood radius, more objective
prediction results can be obtained.

Keywords Ensemble forecast, Precipitation probability forecast, Neighborhood method, Weight correction, Radius of

neighborhood
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% 1 GRAPES-REPS (Global and Regional Assimilation and Prediction Enhanced System-Regional Ensemble Prediction

System) 4.0.0.02 £ f &

Table 1 Parameter configuration of GRAPES-REPS (Global and Regional Assimilation and Prediction Enhanced System-

Regional Ensemble Prediction System) 4.0.0.0
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Fig. 1 The GRAPES-REPS (Global and Regional Assimilation and
Prediction Enhanced System-Regional Ensemble Prediction System)

domain and study region settings (red box represents study region)
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Fig.4 The FSS (Fractions Skill Score) of the probability forecast that 24-hour accumulated precipitation exceeds (a) 0.1 mm, (b) 10.0 mm, (c) 25.0
mm, (d) 50.0 mm vs the radius of neighborhood. The black, red, blue, and green lines indicate EP (Ensemble Probability), NEP (Neighborhood
Ensemble Probability), WNEP (Weight Correction Neighborhood Ensemble Probability), and BWNEP (Binary Weight Correction Neighborhood

Ensemble Probability) methods, respectively
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Fig. 5 Same as Fig. 4, but for the relative operating characteristic area (AROC)
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Fig. 9 (a) The 24-h accumulated precipitation (shadow, units: mm), when the accumulated precipitation exceeds 25 mm in 24 hours, the probability
distributions (shadow) of (b) BP (binary probability), (c) EP (ensemble probability), (d1-d3) NEP (equal weight neighborhood ensemble probability),
(el-e3) WNEP (weight correction neighborhood ensemble probability), and (f1-f3) BWNEP (binary weight correction neighborhood ensemble
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