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Abstract: By using frequency matching method (FMM), an experiment is performed to correct the precipitation bias from
Shenzhen Storm-Scale Ensemble Forecast system (SZ-SSEF). The principle of this method is to use ensemble member based
on precipitation frequency to calibrate the simple ensemble mean frequency to correct smoothing effect caused by ensemble
averaging. It is applied to experiments of extreme rainfall events in South China induced by southwest monsoon on June 19
and the strong Typhoon Hato on 23 August 2017. The results show that the method can effectively eliminate system biases in
precipitation amount and area coverage. Large area of erroneous or spurious rain from model forecasts can be effectively removed,
and ETS and BIAS scores for precipitation forecast are significantly improved. The results of MODE (Method for Object-based
Diagnostic Evaluation) test indicated that the corrected precipitation is closer to the observations in the precipitation average
area ratio, centroid distance separation and the intensity value ratio. This paper aims to provide references for the application and
improvement of the SZ-SSEF.

Keywords: frequency matching, ensemble forecast, bias correction, MODE (method for object-based diagnostic evaluation)
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Fig. 1 Schematic of the frequency—-matching algorithm
demonstrated as precipitation distributions normalized by
observation frequency varying with threshold®
(The dashed line is for observed and the solid line is for
forecast precipitation)
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Table 3 The classification of precipitation verification
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Fig. 2 Cumulative frequency curves of observed and
forecasted precipitation over various precipitation
thresholds
(a) Case 1, (b) Case 2
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Fig. 3 24 h precipitation forecasts at 08:00 BT 19 June 2017: (a) before BIAS correction, (b) after BIAS correction, (c)
observation
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Fig. 4 24 h precipitation forecasts at 08:00 BT 23 August 2017: (a) before BIAS correction, (b) after BIAS correction, (c)
observation
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Fig. 5 ETS scores (a) and BIAS scores (b) before and after being calibrated for heavy rain forecasting results on 19

June 2017
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Fig. 6 ETS scores (a) and BIAS scores (b) before and after being calibrated for heavy rain forecasting results on 23
August 2017
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Fig. 7 Spatial distribution of matching objects for 24h precipitation forecasts on 19 June 2017
(a) before bias correction, (b) after bias correction, (c) observation
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Fig. 8 Spatial distribution of matching objects for 24 h precipitation forecasts on 23 August 2017
(a) before bias correction, (b) after bias correction, (c) observation
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Table 5 Attributes of matching object of 24 h precipitation forecasts on 23 August 2017
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