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Abstract: Improving the accuracy of grid precipitation forecasting is an important direction for refined
weather forecasting. This paper uses the precipitation grid reanalysis data as a reference to objectively
evaluate the precipitation forecast of different numerical models and the forecast performance of the National

Meteorological Centre’ s grid precipitation guidance products. Based on the verification results, a precipitation
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forecast interpretation method is proposed which fuses various precipitation forecast products. The main
conclusions are as follows. Under the same precipitation threshold, the forecast performance of different
precipitation products is significantly different, and there are cases in which the precipitation products with
good forecast performance are missed, while other precipitation products are obtained. For the determinis-
tic single model, the greater the forecast precipitation exceeds the verified threshold, the lower the possi-
bility of an false alarm is. Verify the 3 h precipitation forecast for the three products with a valid time of 72
hours, for sunny or rainy day forecast, the number of omission of precipitation is significantly lower than
the number of false alarms, which can be used to eliminate weak precipitation. On the basis of the verifica-
tion, we select a model forecast that performed well in the previous period as the background field, and use
a high threshold to fuse heavy precipitation, and use a low threshold to eliminate false alarm of weak pre-
cipitation. The results show that the forecast performance of fused precipitation can be improved.

Key words: grid precipitation, various precipitation forecast products, high threshold fusion, low threshold
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Fig. 1

The forecast performance of 3 h accumulated precipitation of ECMWF and

NCEP models from 1 May 2018 to 31 October 2019
(a) F.>2.0 mm, O=2.0 mm, the number of hits of ECMWF model;
(b) same as Fig. 1a, but for NCEP model; (¢) F.Z>2.0 mm,
0=2.0 mm, the number of ECMWTF hits but NCEP misses;
(d) F,>>2.0 mm, O=2.0 mm, the number of NCEP hits but ECMWF misses;
(e) F.=3.0 mm, O=2.0 mm,the FR of ECMWF model;
() F.=5.0 mm, O= 2.0 mm, the FR of ECMWF model
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Fig. 2 The times of ECMWF 0. 1<{F,<(2. 0 mm precipitation forecast under specified conditions
(a) F,<<0.1 mm, O<<0.1 mm; (b) F,<<0.1 mm, O<<0.1 mm; (¢) F, or F,<<0.1 mm,
0<0.1 mm; (d) F, and F.,<<0.1 mm, O<<0.1 mm; (e) F, or F,<{0.1 mm,
0= 0.1 mm; () F, and F,<<0.1 mm, O= 0.1 mm
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Fig. 3 Schematic diagram of grid precipitation forecast based on fusion multi precipitation products
(color filling represents precipitation amount)

(a) ECMWF; (b) NCEP; (¢) SCMOCG; (d) F,>=11.0 mm, FR <0.2;

(e) F;Z=9.0 mm, FR <0.2; (f) prediction result of the fusion method
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Fig. 4 The verified scores of precipitation (F=2.0 mm) by different forecast
products and the fusion method from 1 May 2018 to 31 October 2019
(as b, ¢) TS scores of ECMWF (a), NCEP (b) and SCMOCG (c); (d, e, f) the differences of (d) TS scores,
(e) hits times, (f) false alarm times between the fusion method and ECMWF model
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Fig. 5 The verifications of different precipitation forecast products and the sunny or
rainy day forecast by the fusion method from 1 May 2018 to 31 October 2019
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Fig. 6

Precipitation forecast verified scores of (a, e) ECMWF, (b, {) NCEP,

(¢, g) SCMOCG and (d, h) fusion method from May to September 2019
(a—d) accuracy rate of sunny or rainy day forecast, (e—h) TS score of torrential rain
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Fig. 7 The case of precipitation forecast from 1200 UTC 13 to 1200 UTC 14 September 2019
(a) observation; (b) ECMWF forecast with an initial time of 0000 UTC on 13 September,

and the time period is consistent with the observed precipitation; (c¢) same as Fig. 7b, but for NCEP;
(d) same as Fig. 7b, but for GRAPES-Meso model; (e) SCMOCG forecast; (f) forecast by fusion method
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Table 1 Average forecast score for different precipitation accumulation periods

N Wi T 9 91 7 10 3 / 6 R TS 4
3h 6h 12 h 24 h 12 h 24 h
ECMWF 80. 2 78.1 75.6 72.9 0.078 0.072
NCEP 80. 4 78.2 74.6 71.3 0. 060 0.056
SCMOCG 83.7 82.6 81.3 80. 5 0.950 0. 100
B 86. 8 85.7 82.3 80.9 0.103 0. 106

B 00 UTC 41 12~36 h 43 BeBEK FidiR 45 21
SCMOCG 7= iy ] B0 5 92 bR —3, 2 00 UTC 2
RGAR K 24 h FEK TR, ATLAE L ECMWE X
24 b 1 TR TR VA R (8] 62) 5 3 h(J&] 5a) B {4 23 (]
B2 TR QA 1 B | o = o R =4
KK 0. 904, 25 6] -1 ACC 2y 0. 738, I E K T H
3 h W FE AR HE R 2K . NCEP #2514 2% 6] °F 2 5 7
TR AERG RN 0. 713 (& 6b) , KIE 2, X EHKE.
SCMOCG 1y i /i T 4f 1 1 % (] 6¢0) & F ECMWF
Hl NCEP #2855 X 3 25 6] F- #4924 0. 785, 4R
IS B4 TR R 35 PN B A e R MR 3 R 0. 925, I R T4 R
PRASHT . @A 5 1 (I 6d) I T 19 4% v A 2% 2 ] OF
15 0. 801, 8 T SCMOCG 1. 6 % LA b, )25 [a] 43 4
R WIS X R AR A P R S A D BE Py DA R P

JEEB T B NS A AL AR ME B R AR A W R AR
1o+ AFLZ 7E B PG AL B0 1 A 22 A PR35 DY I T T 4R 0
3 BT B X AT g 5 A IR A R — A~ A
HX,

K6 R4 T RW M TS PF4r. 8 T RB T8,
El i TS $P4-IK T 0. 01 BF 48— A A A 48 5, i HL I
AFEPANG O : (D i s B SEBR TS 3F 4K F 0. 015
(%M ETA i I A b, TS ¥F 53 Bt FfE .
%t ok H ECMWE , NCEP, SCMOCG Flfilt & 77 i
B TS 43514 0. 134.0.080.0. 137 F1 0. 147, Gh& 75
AR SCMOCG % R 126 (043 0] 43 4 L FG
T 0 12 4 B 2R A7 76 [R)ARE 1 [a) L, R TS W 4r 42 =
F18 [o) B J 3t 30 AT T e o A IR VG b A bt X 1
MIEAME T ECMWF 5 NCEP, 4 %} A [A] X 5 %
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