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Abstract: Based on ECMWF high resolution model grid precipitation forecast data from January 2019 to
February 2020 and 388 meteorological stations precipitation observation data, the forecast performance of
the model precipitation frequency is objectively verified, and the ECMWF grid precipitation forecast is cor-
rected by using the Kalman dynamic frequency. The main conclusions are as follows. The ECMWEF model
has significantly higher forecast frequency for small-scale precipitation than the observation, but lower fre-
quency for torrential rain. The frequency of model forecast and observed precipitation are significantly dif-

ferent in different seasons. Matching the frequency of forecast precipitation with that of observed precipitation
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does not get the highest precipitation forecast score. Based on the Kalman filtering method, the forecast
and observed precipitation frequency can be dynamically matched. the model forecast frequency can be re-
vised to be basically consistent with the observation, the standard deviation of the model forecast precipita-
tion can be improved, and the phenomenon that the model forecast errors are more for light precipitation
but less for severe precipitation can be significantly adjusted. Due to the position or time deviation of pre-
cipitation forecasted by the model, appropriate coefficients are selected so that the frequency of torrential
rain forecast is slightly higher than the observed frequency, and the light rain frequency is slightly lower
than the observed frequency, thus, a better precipitation forecast score can be obtained. According to the
precipitation characteristics of different regions, the Kalman precipitation dynamic frequency is calculated
separately to correct the precipitation, which can effectively improve the TS forecast score of torrential
rain, but the accuracy of sunny and rain forecast is not significantly improved.

Key words: Kalman dynamic frequency, grid precipitation forecast, frequency matching, forecast score
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Fig.1 The observation stations and regional
division scheme used in the study
(The three colors represent three regions with

different precipitation characteristics)
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Fig. 2 The decay of weight function over time
(The weight coefficient of the 0 d in the figure is
determined by the sliding window, being
1/nd; green. black, red and blue
curves represent the decay curves with initial

values of 0.01, 0.02, 0.03 and 0. 05, respectively)
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Fig. 3

The objective performance of the model precipitation forecast frequency relative to the observation

(a) comparison of observed and model forecasted precipitation frequencies during the whole period,

(b) observation frequency of sunny and rain, and the best forecast frequency of the model at different lead times,

(¢) comparison of observed and model forecasted precipitation frequencies in different seasons,

(d) observation frequency of torrential rain and the best forecast frequency of the model at different lead times
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(a) CMPA three sources fusion observation precipitation; (b) model precipitation forecast

corresponding to observation period with initial time at 12 UTC 12; (c¢) same as Fig. 4b,

but initial time at 00 UTC 13; (d) same as Fig. 4b, but for the revised precipitation forecast

to observation frequency; (e) same as Fig. 4c, but for the revised precipitation forecast to

observation frequency; () same as Fig. 4¢, but for revised precipitation forecast to the best frequency
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Fig. 5 A case of precipitation forecast for 6—7 May 2020
(a, d) CMPA three source fusion observation precipitation from (a) 12 UTC 6 to 12 UTC 7, (d) 12 UTC 7 to
12 UTC 8; (b, e) model 24 h precipitation forecast with the initial time at (b) 12 UTC 6, (e) 12 UTC 7;

(c¢) same as Fig. 5b, but for revised precipitation forecast to best {requency;

() same as Fig. 5e, but for revised precipitation forecast to best frequency
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Fig. 6 Performance of model precipitation forecast with different correction factors

(a) forecast accuracy of sunny or rainy, (b) TS score of torrential rain,

(o) Bias of sunny and rain, (d) Bias of torrential rain forecast
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Fig. 7 Precipitation forecast scores in the three regions after the frequency matching

revision and fusion methods are implemented

(a) Bias of sunny and rain, (b) sunny and rain forecast accuracy.

(c) Bias of torrential rain forecast, (d) TS score of torrential rain
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