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Abstract: Based on the operational real-time typhoon data of National Meteorological Centre and other
sources of observations including the ERA-Interim 6 h reanalysis data from the European Centre for Me-
dium-Range Weather Forecasting (ECMWEF), we analyze and review the main characteristics of typhoon
activities in the Northwest Pacific and the South China Sea in 2022. It is found that in 2022, the character-
istics of typhoon activity were obvious in stages and clusters with the genesis zones being northward and
westward, and the number of typhoons landing in China was still relatively less, which is similar with the
typhoon numbers since 2019. However, the typhoon intensities in 2022 were stronger than the average.
The forecast error analysis shows that the track errors mainly came from the initial stage of typhoon gener-
ation, the combination of typhoon and westerlies, and the period of multiply typhoons or low pressure area
activity. Further analysis of the forecast difficulties of the typhoons Chaba, Muifa and Hinnamnor reveals
that the continental high and upper-level jet in the north of Chaba at the early stage of its generation was

the key system leading to the long-time track adjustment of Chaba. The track errors of the Muifa after
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landfall were due to the deviation of the models’ forecasts of the steering flows. The track and intensity of

Hinnamnor were complex, and China Meteorological Administration (CMA) made forecast deviations in

the rate of its rapid intensifying and weakening, intensity fluctuations because of its unexpected changes in

structure and size.
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Fig. 1 (a) Yearly number of typhoons generated in 1949—2022 and (b) the typhoon’s generating location in 2022 and

density distribution of typhoon generation sources in 1949—2021 in the Northwest Pacific and the South China Sea
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Table 1 Binary typhoon events in the Northwest Pacific and the South China Sea in 2022

75 EZ A7 mt B /BT f PR B /km
1 IR 4 J1 10 A 08:00 & 12 H 20:00 1177
2 B 3EF] 7H1HI11:00%F 4 H 08:00 1610
3 Fik By 7H 31 H14:00 % 8 A 1 H 23:00 255
4 S22 VAN 9 f 23 H 14:00 £ 24 H 0800 1642
122 GAREHES A B ML T B A L 5 A (B 2)

— 20 5 XUTE e ik e v 2 H 3090 32 L 4 iR 1Y)
v %, 9% Bk R bR 3 3 58 (rapid intensification, RI),
b 55 b3 R 6 K 24 b R S R i 15 m.
s N RAT RIL X RI M BARJE b 55 HE 2 —
U R A T P O R 3 S G o
2022a) . 2022 AEVGIC KV 7 MR AR LY 25 R
K A8 ANET T RL, 43 5 O By )y - 7 g j2 7 “ §F

Horp A“BLRE”24 h SR BEIG IR Sy B R IAF T 42 m.
s LWIFHBEEmE T EAT 2RI, HAEMNI H
23 H 20:00(8 2,20 m « s ')Z&E 25 H 05:00 158
BT 1I7THLEG2m s DGR TXIEREER
AR R BB S BEAT BT 55 B E B U PR R A
PG 98 L e R 24 h SR EEREIEATS AR 20 m e st A
RIFFEETR R E L “ B E 72 I RT o F2 R #5242 mf



5 10 3

BRAT I A £ 2022 AF PR AL R A0 g ¥ 5 KU 8l e AE 1 B4R A 7 20 BT 1257

6] 3% 80 h.fE 8 A~ XA RI A5 £ it (] fie 1. Hik
SRR R BIR BT 54 ho {EAE R, K
WOTEARME SRR AR E T 2 W, BRI R 5 3
R F 5 v o LA il G 7 o 5 Oy o 55 15 X Xt
2022 AF P AL K- R0 R I 1Y) B RUTLAROME /5L 2 —

M R KARIPLERF . KZH G XM R E
AAEVGACROF 7 B G vb 7 1 RT R BLJEE” 1) 5 —
WRIYEAHERE. NRUEKEWEBERE, B
RAETE 89 H AT RG> 1 RI 435 &
ATE 4 A AR 10 H g,

F2 2022 FENEKXRFFEREBHIANERIREEREH
Table 2 Rapid intensification events of typhoons in the Northwest Pacific and the South China Sea in 2022
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Fig. 8

(a, ¢) The 500 hPa geopotential height (contour, unit: dagpm) and 850 hPa wind speed field

(colored and barb) and (b, d) 200 hPa flow field (streamline) and wind speed field (colored) of
(a, b) the 120 h forecast initiated from 20:00 BT 28 June, and (c, d) the analysis field
at 20:00 BT 3 July 2022 by ECMWF deterministic models
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Fig. 9 Track forecast (red dotted line), 200 hPa flow field (streamline) and 500 hPa geopotential

height field (contour, unit: dagpm) of typhoons Chaba and Aera by (a) No. 22 and
(b) No. 43 members of ECMWF ensemble models initiated from 20:00 BT 30 June 2022

100 110 120 130 140°E

100 105 110 115 120 125 130 135 140 145°E

10 2022 4 & XA AL (a) T2 00 A2 Gl K P4 428 (40D Al
(b)9 1 12 H 20:00 24} 5 CMA .ECMWF ., NCEP 4 4 % s %
Fig. 10 (a) Observed (blue) and forecast (red) tracks of Typhoon Muifa and (b) the ensemble forecast
tracks from CMA, ECMWF and NCEP initiated at 20:00 BT 12 September 2022
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Fig. 11 FY-4A visible imagery (0. 65 pm) at (a) 14:00 BT 31 August and (b) 08:00 BT 1 September 2022
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Fig. 12 The 200 hPa jet (colored: > 30 m+ s '), 500 hPa geopotential height
(contour, unit; dagpm), and 850 hPa wind field (barb) at
(a) 08:00 BT 1, (b) 08:00 BT 3, and (c¢) 08:00 BT 5 September 2022
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