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Abstract

Based on the deterministic forecasts and ensemble prediction products from three numerical models,
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namely the CMA Regional Typhoon Numerical Prediction System (CMA-TYM) developed by the Earth
System Numerical Prediction Center of China Meteorological Administration, the European Centre for
Medium-Range Weather Forecasts (ECMWF) model, and the National Centers for Environmental Pre-
diction (NCEP) model, this paper conducts comparative verification analyses on the track, intensity,
physical variables, as well as wind and rainfall impacts of Typhoon “Chaba”. The results are as follows:
(1) All forecasting institutions exhibited obvious large biases in early track forecasts for “Chaba”, while
forecast consistency improved in the later stage; the track prediction of CMA serves as the primary ref-
erence for operational forecasting. (2) The synoptic circulation of “Chaba” was weak and complicated.
A comparison of synoptic fields between ECMWF and CMA indicates that the wind field forecast of CMA
along the coastal areas of Guangdong matches observations better. (3) In terms of precipitation predic-
tion, the mesoscale model of CMA outperforms ECMWF and NCEP considerably in forecasting precipi-
tation coverage, duration and intensity.
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Figure 1. Hourly Precipitation at Sanya Phoenix International Airport from 15:00 on July 1 to 16:00 on July 2
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Figure 2. Track forecasts from deterministic models of UK, ECMWF and NCEP initialized at 08:00 on
June 29, as well as ECMWF ensemble track forecasts
2.6 A 29 B 08 F#E#k A UK/ECMWE/NCEP #fiE MR ERE TR LK ECMWF & BTk

RO T HAT S £ R B RE CMA RATRI ARk S e, “HEE” R CMA AW A2 ikt
TR, BHETARET, MRS

4. BREFHTR SR

KAHGFA R 5 SRR G R R RSB R, I8 PR % 3 1 AUl T = 5k
A7 BT RIE I A B 52 S0 8 IR DS B R AL AR 4K, Ll 500 hPa I = A PE XA . 200 hPa 1525 2 850
hPa 1t g 2= KUAIRAE 5 45 X B TS B 455G R T2 & AU 2 i 35 2]

7 7 1 H 20K, 500 hPa @l#vis s (BL R R “Eilm” ) Seil b Emdbim A, BLAT 30°N, 5150k
s, oA TR 5 AR, SR SR A BN . TEMRUIE A Hr ik, M55 R — &% EC
PR L CMA %45, MIE 3 ) CMA-GFS/ECMWF (] 500 hPa = 37 A 37 40Tk E, SRR ALE
GXCCRE” A E TR, BlmALEmAR, HAERILACFER TR 7B &R« 3R Ak, (H58
FERSS, HRHEFRAE, “EBE” SRl tbsog, %Re X GBE” 5l SRR HRES,
BRARI WIS, Bk “BE” IR NE, EE5 “3ON” mEMRESS G X “EBE” 1%
P R I 2 P o AEPTRRR IR, CMA ST ZR IR R TR BC TR S AR, S el .

G T FLMRIE IE A PR 2 XU A W], 850 hPa “HETE” AMWEE =R ER, (1351 55
WAEFRT R mmALT M3, SRE GBS R R S B X B ik K KA A RE
o GRCCRE” HIMEE EE 00 7 b AR S E h EE F B  fh DE R U R SRRV R S AR e

DOI: 10.12677/ccrl.2026.154091 863 SR TR


https://doi.org/10.12677/ccrl.2026.154091

PERE R EALZ G, 6 KR IR R & S 20 B THash e s B AR AL 7RI
(151 4(a)). 75 & WEMEA B VBRI, & XUS F IR R RE 4R+ & IR 04544, 2 H 08 I (] 4(b))
ABURH 24037 it £ ¥ T I W0 B )™ 25 G o DX P W S O R AR s 50 5 XU o DX 5 B T B G g )

R IR T R R
(CMA GRS B i S 527 TV

h.—;--- e

P a¥
e N BN k_ £
CMA-MESO - 2022-06-30 20:00 +024H (0120)’ ' ¥ e =

Figure 3. 500 hPa geopotential height and wind fields of CMA-GFS and ECMWEF initialized at 20:00 on June 30, 2022
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Figure 4. 850 hPa wind fields (a) valid at 20:00 July 1 and pseudo-equivalent potential temperature (b) valid at 08:00 July 2,

from ECMWEF initialized at 20:00 June 30, 2022
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Figure 5. Vertical velocity distribution above Sanya Airport (a) and wind field distribution above Sanya Airport (b)
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Figure 6. Observed precipitation from 20:00 July 1 to 20:00 July 2, 2022, and 24-h precipitation forecasts from NCEP-GFS,
ECMWF, CMA_SH9KM, CMA_GD3KM and ECMWF ensemble (unit: mm), initialized at 20:00 June 30 and 20:00 July 1
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Figure 7. Radar composite reflectivity image at 02:00 July 2, 2022 (a), and CMA-SH9 predicted radar reflectivity valid at
02:00 and 06:00 July 2 initialized at 20:00 June 30 (b)
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