A9 % T M A, % Vol.49 No. 7
20234 7H METEOROLOGICAL MONTHLY July 2023

T, FOMR, R, 45, 2023, T R4 AT RBE AL IR 7 9 4 5 TR 00 1 38 30 et & KUK K (2106) TR 52 i [T, <5, 49(7) . 773~

789. Yue J.Dong L,Chen J,et al,2023. Effect of ensemble initial perturbations with rescaling on the forecast of Typhoon In-Fa
(2106)[J]. Meteor Mon,49(7) :773-789(in Chinese).

ETBSITREXEFHESHMBYELADN
Xt & XUKE 72 (2106 ) 5 12 B =2 0 ©

S SR S A
1R EAZRRHER A G EE TR P, b 100081
2 BRAZ PN, 100081
3RERAERE R ERE, L 100081

B E: BT R AL T 84 8 /R 2 8 (ETKF_R) ) B $ 35 )5 05 & KUBI R B9 5% i T o [ < %
Jal X IR 42 A BT R 45 (CMA-REPS) JFJ8 T 2021 4E 7 A 18—29 H Ay [E 53K 86 . 40 Mt T WIEL L 30 45 40 %o 5 i 5 XU A6 6 12 70 5
FEBAR A 5Z 0 . 5 ECMWE fil NCEP & BRE & W AT . 458 B/R  ETKF_R J5 35 838 7 90 b = 4 X3 9 3 3h i 5
S50 B & XA I 107 RIS BE (9 B O R /D s ETKF_R 575 g & 2R R AR X & XU AR B R SCBEE - R R F M & B
B T BR il & RUBS T RIS 1] 1) 5k o R B 4R v AR AR i R IR R AR A PR TS I A R E S TR ES
BITOEE &G ETKF_R TR ET 24 h & KUA5 K FI58 B 00 B WO e podi g 4 . 24 h )5 & KGR R & F B BUHRBCR 5 ETKF J7
ZERLAA 25 5 [ B S E ) 2 BREE A TR L ETKE_R S 40767 % i i) TR AR B A, F G F 3810 0~2 d i i Bk 22
5 ECMWF 44 #1124, 1 NCEP 841 0~2 d J 42 W iR 22 5o/ o B i R HURAE B 5 s RIS ECMWE 454 %6 “ 0 AE 1) 58 B 791
2 B AT AR 55 L 1 NCEP 854 06 Wil 5 KU K0 B2 A0 o il v 4 (HL TR 10 5 KU i E 1 ETKF_R 18 . BB se 4 R %
1, CMA-REPS 1) & A% 4% 158 B AR B 55 2 % 1 fH .

KW HONT R B T a3, & MR AR . 5 XU B

FE 42K 5 P456,P458 XEkARER: A DOI: 10.7519/j. issn. 1000-0526. 2023. 032901

Effect of Ensemble Initial Perturbations with Rescaling
on the Forecast of Typhoon In-Fa (2106)

YUE Jian'* DONG Lin* CHEN Jing'® WANG Jingzhuo'* LI Hongqi'"*
1 CMA Earth System Modeling and Prediction Centre, Beijing 100081
2 National Meteorological Centre, Beijing 100081
3 State Key Laboratory of Severe Weather, Beijing 100081

Abstract: To investigate the effect of the ensemble transform Kalman filter with rescaling (ETKF_R) ini-
tial perturbation method on typhoon forecasting, we perform retrospective experiments from 18 to 29 July
2021 using China Meteorological Administration-Regional Ensemble Prediction System (CMA-REPS).
The effect of the initial perturbation structure on the track and intensity forecasts of Typhoon In-Fa is
analyzed and compared with the ECMWF and NCEP global ensemble forecasts. The results can be summa-

rized as follows. The ETKF_R method improves the amplitude and structure of initial three-dimensional
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wind field perturbations, but the initial ensemble spreads of typhoon location and intensity are small. By
reasonably reducing the ensemble spread of weather system which significantly influences the forecast of
typhoon track, ETKF_R can constrain the excessive dispersion of typhoon translation speed and direction.
This further improves the ensemble mean track forecast skill for the whole life of Typhoon In-Fa and the
relationship between ensemble mean error and ensemble spread of typhoon track. In ETKF_R, the ensem-
ble spreads of typhoon structure and intensity grow rapidly in the first 24 h, and the performance of en-
semble mean intensity forecast after 24 h is comparable to that of the ETKF method without rescaling.
Compared with the international advanced global ensemble forecasts, ETKF_R has the best landfalling
forecast of Typhoon In-Fa. The statistically averaged 0—2 d track forecast error of ETKF_R is comparable
to that of ECMWF ensemble. Although NCEP ensemble has the smallest 0—2 d track forecast error, its
overdispersed feature is obvious. Meanwhile, ECMWF ensemble generally underestimates the intensity of
Typhoon In-Fa, while NCEP ensemble has a high accuracy in predicting the maximum intensity of Ty-
phoon In-Fa, with a slower intensification speed than ETKF_R. Our results suggest that the forecast of

typhoon track and intensity by CMA-REPS has operational significance of reference.

Key words: rescaling with reanalysis, initial perturbation, typhoon track, typhoon intensity
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Fig. 1 (a) Best track of Typhoon In-Fa from 18 UTC 17 to 06 UTC 30 July, (b) observed 8 d
accumulated precipitation from 00 UTC 22 to 00 UTC 30 July 2021
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(c) the 36th model level (approximately at 200 hPa)
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initialized at 12 UTC from 18 to 29 July 2021
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