5545 % 45 3 A, % Vol. 45 No. 3
20194 3 H METEOROLOGICAL MONTHLY March 2019

JE B KOG 2019, = T PR3 T ] £ 508 T 1Y /DN e B K SR B DS R A ITIE R [, A% . 45(3):305-317. Tang W
Y.,Zheng Y G,2019. Improvement of hourly precipitation forecast using a time-lagged ensemble based on rapid refresh assimila-

tion and forecast[ J ]. Meteor Mon,45(3) :305-317(in Chinese).

ETREEFEHBETM RN /DEEKE
i E i R R & ITIESR AR

B3, FRAKR K

BRALH, dbE 100081

B Oy RO X R 2R 0 3 I R A K R B A R 3 TR o G DX 2k i TR T — R R 55 o
FAHE Ao A S T R T [ A B HR R B TR R 48 GRAPES-RAFS 0. 17X 0. 1743 B R 7% /N B [ /K B4R - 8 2l 3l 5 1 [A)
WG S A TR M T ARG AL RS2 TS PR 3 5 AR R 991 3 Al 5% A T R B 7 AR O R 4R R R A R I i
TTIE VR BEAT BE Kt 0T 1F s NTTA3 B4 5 1T 1E 1932 /NI B K S il . 2017 45 8—9 JT193% H 2050 A 3L 78 A ] 791 4% 25 SR 37 Al 3%
AR R 4F . (DGRAPES-RAFS f i B IR A9 141 3 37 A 58 44X 38 S5 4 10 03 A0SR ot B o) i )5 4 5 3T 1E 75 3 A ghiR AR
Ve TR AL R, A S T BURAE T 5 (2) GRAPES-RAFS TR A7 76 [ K 1k 000 55 10 R Ge PR iR 22, G SR DC IS O 15 4T 1R )G £
TR B SO0 5 (3D e (B e S S TR R R AR OO A R VLU VLR H DO A /N R K T IE SOR e A s (O i
— 250l FH A0 A 3 UC R T IF 5 35 2 S AR T 1 7R B [ Bk Y T 0 SR o HL A o 7K 23 T R R T KA T e S L A 7 e X
R R B3 O X FHR/NR SRR 28 ER T EITER, BERS TR MK REME LS LK ER
) T K

IR« /DN R K AR PR B [ AL AR T 4R A BUR L RR VT R ST IE

hESHES: Pis6 MEARRERD: A DOI: 10.7519/j. issn. 1000-0526. 2019. 03. 002

Improvement of Hourly Precipitation Forecast Using a Time-Lagged

Ensemble Based on Rapid Refresh Assimilation and Forecast
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Abstract: The formation and development of short-term heavy precipitation caused by small and mesoscale
convective systems are very rapid, and the prediction and warning of the location and period of precipitation
are always difficult in forecasting operation. In recent years, the accuracy and resolution of mesoscale
model have been improved, and it plays more and more important role in forecasting and warning of severe
convective weather. In this paper, based on hourly precipitation forecast from Rapid Analysis and Forecas-
ting System GRAPES-RAFS (0. 1° X 0. 1°) during August — September 2017, ensemble members are
formed by the time-lagged ensemble forecast method. The average TS score is used to calculate weight co-
efficients of corresponding ensemble members, and then frequency matching method is adopted to correct
precipitation forecast bias. The conclusions drawn from this study are as follows. (1) For GRAPES-
RAFS, the most accurate precipitation forecast does not always come from the most recent ensemble mem-
ber. Time-lagged ensemble method can significantly improve the prediction ability of the model by auto-

matically identifying the optimal forecast members. (2) The GRAPES-RAFS hourly precipitation forecast
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presents systematic weak biases. After corrected by the frequency matching method, the hourly precipita-

tion forecast gets more close to the actual situation in magnitude. (3) The time-lagged ensemble method

works better for central and eastern parts of China. (4) The {requency matching method works better for

south of the Yangtze River, South China and Southwest China, where precipitation occurs more frequently

with greater intensities. (5) The method can significantly improve the prediction capacity of the model for

the location, amount and patterns of rainfalls in severe precipitation process of small and medium scales.

Key words: hourly precipitation forecast, rapid refresh assimilation and forecast, time-lagged, ensemble

forecast, frequency matching method
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Fig. 10  Precipitation observation at 05:00 BT 23 August 2017 (a), 6 h forecasts from
GRAPES-RAFS initialized at 23:00 BT 22 August 2017 (b), 9 h forecasts from
GRAPES-RAFS initialized at 20:00 BT 22 August 2017 (¢), 12 h forecasts from
GRAPES-RAFS initialized at 17:00 BT 22 August 2017 (d), 15 h forecasts from
GRAPES-RAFS initialized at 14:00 BT 22 August 2017 (e). 18 h forecasts from
GRAPES-RAFS initialized at 11:00 BT 22 August 2017 (), after time-lagged

ensemble correction (g) . after frequency matching correction (h)
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