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Review and Outlook on Challenges in Major Events’ Meteorological

Service

QI Liangbo
Shanghai Central Meteorological Observatory,  Shanghai 200030

Abstract: This paper reviews the challenges in forecast services for major events in China over the past
two decades. The main conclusions include: In conventional "fixed-time and fixed-location" weather
element forecasting scenarios, the forecast challenges primarily focus on convection generation and
dissipation or the occurrence of weak precipitation. Over short-term periods, the weather situation
forecast provided by numerical models remains an important basis for decision-making, and the
support from high-resolution numerical model products is indispensable. whereas in short-time or
nowcasting, observational data and the comprehensive analytical capabilities of the forecaster team are
more critical; In special "fixed-time and fixed-location" forecast scenarios involving clouds, local
winds, and local visibility, due to inadequate observational coverage, limited forecast capabilities of
numerical models, and the lack of targeted objective forecast methods at this stage, the experience of
the forecaster team, combined with observations and weather situation analysis, is crucial for
successful service, especially in overseas on-site service support, regardless of whether it is short-time
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or nowcasting; With increased observational system coverage, improved accurate forecast capabilities
of numerical models, and the development of targeted objective forecast methods including Al, special
element forecasting scenarios will gradually transition into conventional element forecast scenarios,
and the leading role of the forecaster team will also gradually shift to short-time or nowcasting . To
meet the meteorological support needs for various major events in the future, it is necessary to
strengthen the construction of a three-dimensional full-element observation system, enhance the
accurate forecasting capabilities of numerical models, promote the development of targeted objective
forecasting technologies, and build a forecaster team with continuous self-learning, high generalization
abilities, and strong communication skills.

Key words: major meteorological service, forecast challenge, review, outlook, forecaster team
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JRBIFRBEL TR R OREE, AR 1972 36 [H S G0 JE v ba Ui IR B R AR RSS2 TGk
135 R E AT NIRRT (i 372, 20100, 1990 b5 Wiz 2 & RE P2 5
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BB 2t R ERBAR D, ERTEE TR ORI T R AWIAAL, X, FiRAn
JR S5 FRIRS B RS HEPEARE AR R EOR B iy IRk, BUEAESRE I3 THR 2 LR R
Mk, JEHA ALFIRERIIN, AR A TR RS R W R 4R T, Pl R T
AE B SRR T 1) B KR 0UM0g S T T A0 BEK B0 PR BRI 55 Y, A A M A Gt i 2
B TV F) =2 S AR A BT LR S TR AT KBS PO e A o PRI, A Bl R AR OK
IR — BUN TR iR A AR 52— BORIEShIRIE T, B THERY . ML, MR, KUEEHR A
BRI, T 20 I =YL AR 2B TR 75K, XS 75RO T 574 DL S BEAS TR 52
PR RER D TR ZOR . ASCOONTIR 2 AL, At 20 4 BE 3 R OR B 1 Fil i ik
G5 ME iR HEAT [BUBATLE GG, AN AR TR AT R T R 55 RBE SR 16 5 25 . SRl
S5 B IE B OREE, R AR, B 7RIS A TS, SR E R TR &
SRS NI SO A S e IR E i VNN B SN S PN R VS S 7R
BR T W A S RAC SRR X S RE S5, A SCHT i (0 BTG B PR B B A KA A
VARGT=IP

1 3T 20 AR HE RS BTG PR B P K R AR 55 5 23 A
H 2005 LR, KEHLSMEAIHESARS, EEURBEEMEERNES) . E A
RGBS AN R SS RBESE, BRI AT SCHRRZC SRR B A ME 2 R B, R RS A — TR K
Wa, R 1A — B ARIEE S .
F 1 2005 4F LA AR I BRI ) S AR IR B M R

Table 1 Representative major events and their meteorological support difficulties since 2005
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2008 45 H 8 H, & LA+ JuA44 BA 53 BRI & b Bk 2 i 0FRE4T 1 B KIER ),
E T RIS KA R s . Shigigikm ., SNBSS WM BERD, 1ARF
FERIRES . REMLEE S XURHR EE XS BEAS G TRAIAE 15 5 1 2 CELIR Rk LR #RAMRK
SO P EAGR IR AT —EBET I A SR AR PR SR GGRENISE, 2011 AL ESE,
20100, A7 P b BARR H i A R AR . BB R s R AR A M BR AR, WhiE 5
H 8 B9 HE R KM E G WML TGS, B ) PRI 1% 3% 3 B B R ) (AR
e, 2021).
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PR EES) (B 1, SR a3 AE a0 (5 7 R #6015 1] 3 X S0 1) T A8 v v
B, ARt F IR S AR R . SEARSE (2008) Xtk 5 BLE 2 T He RS PR A s AT
TG, W BRI T UL S BELAS AL 5 DORE HE TIR I 2 22 el B, L 5 B R 5
WA VEFRARIEATE 2 o KR TE R LA 5 b o A i R T i L. W% (2010) WY
RIS T HR B AR T ORGP AN [ A [ v RUBE R 458 PR S M % AN AR TRD, i) 3 In i 5 A
SRR, T HI S5 B R TR B, FF A IX R b ik F5 rh o8 g T R (R0 A e e 1 5L (1)
FEJRN . AR AR, bRt R R AR AR I AR L T B A LA R DR . R
SEHE R MEMAR. RiE RN, BRERE X 4SS5 ME MR-, Bk
B DX R M U A AR R AR RS (BRZR 4, 2008 BEIBE A4, 2011; 2013; F 54, 2012;
REEZE4E, 2012; SKICHAE, 2013;2019; PREAHFSE, 2017; Rit4E, 2018; 4044, 2020;
AT JR5%, 2020;2023). AJmBiz xR, M7 — BRI TRk M Ebrifon i mH , It
A 11 AN E BRI BE R I TR R G0 *HZIH 256 PRAER I (Wilson etal, 2010): &H
AN Il Tl R G e 4a Hh R W A e OAERAIE C, 43 Tiidk A T DA AN EAT 20 A AR R 4 1
T X VAl A5 R EE TR A LB R 4, TR

T B b P R AR AL
P4 12008 4 8 /I (a) 8 H 19:00 % 9 H 01:00 Jt5t RHitFE/KEM (b) 8 H 21:40 db 52 L HTHIL
HAERFFERT (5B, 2010
Fig.1 (a)Accumulated precipitation in Beijing from 19:00 BT 8 to 01:00 BT 9 , (b)composite reflectivity factor
at Beijing Doppler radar at 21:40 BT 8 August 2008 (cited from Yangbo et al, 2010)

2008 FEAb L Bia &2 5, o HE X B AR 20 i AE b S 5 R Al 45 TR e R AR
F, A& R A G P REIE & JE T 20 i R R Bl B N FH K, ERTEARWT IR D (/K5
&5, 2009; FEEESE, 2012; {Hgr4E, 2013; AN, 2015; 1R[FISE, 2016; FEAAEEE, 2019

SO KOG, 2019; EXUHBHFIE RN, 2021; JkE4sE, 2023; MEf%sE, 2023), HELE
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£ 09: 00 A1 10:00 Bt Bk« LIFIRIBORIRES, R 2E KALETCH M R FE R, RiEiX
HRIEBIRH]2E4T o

SR RANEF M EEAE, ARG TR, A 2008 4L Bz 2 P4
KA, AVEB I TR A 2SR I T A o FEIX— e s A b, 48 AR 20 (12~
72h), TR G B R AR AL (0 R AU B AT 43 W38 2 A — 3R o BB A A 7 P B 1 v s
FREEXTTRIES, MAOE 2 KA HIA], 2RSS R s g A, it T
TX e R A TEIARE A AR R A, BRSPS v T % M R e K it . 34—
ANRAANE] A 1 B e o MR A = W o o 2 U 2O R S e A xRS 3l
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I Ela, bR EOARERNEL: AR ARMARSE, TR
K2 (ab, ¢ ECH#ix 2023 4£ 9 J] 19 H 08:00 iK1 20 H (ab) 500hPa mifEdy (RESF(HL, HAL:
dagpm) F1X3% D) , (c) 08:00—14:00 (1) 6 h P&EKE (B, H47: mm), (d>9 A 20 H 08:00—14:00
)6 h PEKESEN (7, $hi: mm) , (e, ©) 20 HEUMEHIEX 0.5 A S HE T
Fig.2 (a, b) 500 hPa geopotatial height (black contour,unit:dagpm) and wind (barb),(c) 6 h precipitation from
08:00 BT to 14:00 BT on 20 September initiated at 08:00 BT 19 September by EC model,(d) 0.5<levation
reflectivity factor at Hangzhou Radar on 20 September 2023
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[
10 15 20 25 30 35 40 45 50 55 60 65 70

3 2023 49 H 20 HAH & S ik
(ab) CMA-SH9 #ix{ 19 H 20:00 j24k, (c,d) CMA-SH3 5=k 20 H 02:00 iz
Fig.3 Composite reflectivity forecasting on 20
initiated by(a,b)CMA-SH9 model at 20:00 BT 19 and (c,d)CMA-SH3 model at 02:00 BT 20 September 2023

2R, B XA A AR 2 35 M R R GERZE, 2015), RS ARG HIA
ANBE . RHAR AN HE RIS, LT RE AT A BRA AR LRI R 240 5. ldn, 2016
F9H 4 H (G20 piigs) Jam AR b, BN (BIm D PFHXEAEAD KRR
R TR N BT R A 3 S RN FE R, S EUIRSS Hah (5KIE5%, 2018); 2021 4£ 7 H
1 HESE A DRI R, I AR08 AR R (R R I, [RIRE A v 7 S e A
AR BEILAR I 95 R UL R, (H R 2 OREE AT AR I R U 3 A SE AL AR A, AN [l R8sl id
REFFIRES, A2 PR UGBl I8 O T, i R D LA I 3 [ i 28 1T ORUIBEHESE, 2021).
PRI ) 7 RIS B3 B B, XL A Y B A T 58 B AT 2 AR EE TR A (KL B} DL K T
REEE DT RETIRICHR , X EELR & 70 M7 B8 70 32 ZEAATLAE RENS HRAE B Ah UL BB A . EAEE,

SIS, WRRER . € Rk, kT RRZ ALK, S TEONE
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B A IR AL 1 IR B TR AT 2 BB DR SRR, 170 v 70 AR 27 i PR S 2 e AN T 2
(7, TR RE AN BRI B, WL BEORERT FE4 (41 A 0 4565 0 B E 70 U BE 9 2L

B 7RI SRR T PR N G B iR (2 EORUERT ), BRI el
RErR, REHER)ZE R TR R B, X051 BRGNP K B IR 775, SR
PR RN TR RET % (2R AE5E, 2019; M#5E, 2022). BWRIIFFEE (2024) BT
W 2022 RAFERARVETHR RS Z R, ST N TR BER R AR . XS B A RE 24
WHHRAE 5 R . £ 2028 FEHUM s e b, ERTG 0T N TR GERARTTA
ks antbst SR R4 (STNF) X% HBRIAIE N 2 KR TR 248tk Z/h T 1°C, 10
KEER TR TR E N T L12ms™, AR RM TR IRFEIR AL T RS2 M5 BRI,
2023).

1.2 B E RHRROR TR

B 7R ERS . B ORI, FEERTESNT, A E) K 2E I EBONRRRR, O
AFEARELH RS, DA, b5 s ANBEAT B VR R TR IR S5, TR B AN 2
KT FRAE R, sk F BRI R (i) K. EE QL) R Tk,

2008 fEJbITBIZ 4. 2010 4FS NS &A1 2023 AEAT IS 2 FIMLAT3E 2 BITE T 5
MRAT P20 o TSR KB R AN, W ETE 3~11 ms™, HRENRE, 7
REZSIMHN I ZEFR I H o i1 T Bliz LIS AT 28 2 AR5 1~3 2 HLRGHEIEE B 4 2878,
ML R RZBIRTEH (B8, RiZER GRIIFHRERD . WEE MR, &)
HERHUARI (0.5~5km Zr A% WA REAR A B ILE TR, L D e 80 Fr) 0 0
5, AR 2 MR ITVER AL, TR BEAR K o AN Ab 3 BB AR ZE I TR 20 A (1
HoRAE, 2008), FEANFEHEILFEH RS FHTRIRZEUN, Hh Ak 3 ST BRI SR 2
A7 11 ms?h, RTHUEHERE SR IE (12~2.0 ms™). Fik fE T BT 1E 1R
I EEGE R T RAUEH S RIS Tk (FIRFESE, 2008; AL, 2008; KRR
&, 2012), HEFFORCEHAT R KSR AR (i 32 35 #0 BUE =tk 3L
ATMEIRID, WRHE IR R AEAT G0, 13RI A AR 7 L3 DR 3 A A R,

FFBEAT TURAR 55 o IXLELRIG ML T T7 ik, BIRORIE T TR 53 E PR (1275, (E KU ) i
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T FRERE S IR AR S (BRREMLEE) . I BUK T 55 AT A AR KA A, 3
A b 55 UL IR Z A T KT ) 0 AR BN, IR SO LA R AEANEL T, T 55 Hil
U 55 (RS TR U I A A ) eI Rk, 2018 4F 6 [ 9 HAIA), LiE&fE
YT WAL T R AT 5 E Br o BOh O I, T S5 R R /K T AT AT D6 K
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By AR FZ RS, ARG, BEWEERZAE 2km PUT, M HUE R O T 2 K 25 [ Tk e
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BE,

9 H T, RO BAARYEJ 12 B8 W EEAE SR SR UF 55 DL K I B AT RUR) A T A2
AT BOR S AT S BRI WA A, T 9 H BBl b IX (1 B I B A 22
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TR IR, ERA X, W ERS XAR N, T 5 B e i e BT 28 9 AR F
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10H 028}
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4 2018 4F 6 B 7—9 HE HEFRL RO fe LI & EC #5X 6 H 20: 00 4R (158 AL Tifk
Fig.4 Visibility observation and the forecast initiated at 20:00 BT 6 by EC model at the Qingdao
International Conference Center from 7 to 9 June 2018

) B (b)

(d~f) EC#z 6 H 20:00 @4k 1000hPa i (S5{H
2k, WAL hPa) FIHLIUis Rk £
Fig. 5 (a-c)Visible light cloud images, and (d-f) 1000 hPa geopotential height (contour, unit: hPa) and surface

streamfield (streamline) initiated at 20:00 BT 6 by EC model from 7 to 9 June 2018

bRk, LR E TR, B B R R TR RE A IR, S BT A T
206, JCHRETUHR GO R B AL I 32 22 B R 2 B AT 77 R s 5K g A2
AR Z AR LR 2R A4 5 T, PR AR A o S R 3 b 55 Bl R g BUAS T K
A, R B GURSS O EE B ST T EORG O PO IBUER AR g, AL ATIK

11



257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275
276

277
278

AR RER TR GBI LI, BZRGE L EE CREWLED TRMERE T I 1 Fiidi
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WIEFEE, 20240, onit T RIS TR, EARIE RIES TR IRIE D, Tk B A& 0
AR ST AR & 56, AT A& PR Al 55 Dy (4 SR

TR, R E G SN OREE R IR AT K, BHERNE S BR . BT S &
T4k . 2017 4 5 J 5 H R, JRER BT AL C19 78 Ll 2R HFrb iz 2847 1 ik .
TERIRR AT, AR RFAOERE ™. OXM. LHEESN: QLW BT KD,
HuTi R <<6 2% @RENLEE>3km; @K T 900m, =A% T 5000m. HHFR, A4
BN AT ESRAT BN £, RER IR . =REEL 900m LU LR, A #EfR
TEMHLE R = B PRV, /AT A RS I I (R SR R B RDIRAS,  DUME-P AR 4%
K6 92017 45 H 5 H 08: 00 LiMti T Wtz il L il (3R W . 454 Lk
HARNIAGIT R AR EER, 5 H08: 00, MRS ZERZ (6~7 10, HuEmEM N
480m, A GRS ER M 900m AN ZEME . WFE SRS 1A, R E 700hPa LA
NAMESE, Hh—EAT 850hPa fffiz, HARTHRZE, RanEHEwamig, ME
IRK o TR AR 4 H TR (6 g i <l (23°C) FIAH B[ 88 AR E (29 16°C)H, #EWT 13: 00
A=k ETHE] 900m Fe A, AT LA RIS 2 E KRR K EK , (HEEE R T %, SR AE 15:
30, mJEICK IR 600m LLF, FEMLZ AT, S E i, &2 C919 B KT HIRA
FIFH T EReE s E (B 7D, B SE R T AR E $IESS.

F o 4

03040,
RIS

AR U862
174525 705 B¢

(b)

e M ah B sy EEREES, T EAE L.

62017 %5 A 5 H 08: 00 () ML= f, (b) BT ILUERZ Fig.6 (a) Visible light cloud images,(b)
T-Inp at Baoshan Station of Shanghai at 08:00 BT 5 May 2017

12



279

280
281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

20174E5 HSs Hifi R W =R EEDE (m)

REE O
1000

800

r } 1}
600
400
200
0

osisf oolf 10} 11l 128 138 14B) 158 16m}

K72017 £ 5 7 5 H LR E L7 2 i e B 8] 51
Fig.7 Time-series of cloud bottom height over Pudong International Airport in Shanghai on 5 May 2017

2019 £ 10 H, XN EE 7 mi A ENigsh 2B IT Pl s (DR EEAE
4000m LR WnEEmE M EA IR, =8&>5 Ml AREEEE, AR 2 & B B
B IPANRIZ BI LEZEIUH o BB 20 i B S R F 5120 2= B B T S L R By 1Y
RZERITE 10%~20% GBASCHESE, 2015, 2016s MXHPZESE, 2019; #UKASE, 2023). Mi/Z
BORHYIE 2 i BE TR, JCHIRAR 2 5 BE o MY 55 ot 6 SR FH AN 34 P B 2 e o 22 AL
125 AR B AR 2 AR AH 57 it R 2 W Al 2 e v . R B 25 A RRCEE 22, 20105 RS2, 20125
FHGAE, 2021; BANIISE, 2024) | BRI s o R AR B, AR S
FIFIBEA IR KR PR A L o 3 2 04 2019 R ZEis 2 118 Bl LR fRIE41 10 H 5 H 07:00
RATIE 2 e TR, 20 2 R e P 1 T 3 B ARG B B V. AR T LU 5, o
ZBJEFEEE (>1500 KLU E) KBULRFLHEER), 14: 00 25, SEOHBURE, (HIR
(2 s BEPIR T 1500 K, RAEFHIHRZEARTR, ABXT5 AT R E S RARBEI 5 3 2
SR

% 22019 4 10 F 5 HRIU AL 2R (AL m) TSR t

Table 2 Comporision of forecast and observation of cloud bottom height over Hannan Airport in Wuhan on 5

October 2019
i} ) 08: 00 11: 00 14: 00 17: 00 20: 00
g 3000 1992 2003 1980 1913
Sz >1500 >1500 900 1200 1200

13



297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

IEEER, RIE = BV TR SB35 PR BB . RAVIS RS RIENR S =&
FEN 100m VLT X3 KRR IR SR AT B R, AR AR, LR WA
HR IS0 45 R AR % 100m BL_E IR = 2 Rk, REA R AR MBS HIFEALE,
HE RIS R L, AR RIS APE T A e8It . KRR 45
SR 55 B H (A 2 B2 KB & 10, B B T m il s, sz B
R R, 2024). B BUR = 2 s B TR AE SR B 2 AT R U AR AR A 22
56 A TR 53 WL AT B AT IEAHSS & o

METSCRI T AHER Y, X T8 I R s R IR R TR, AR OC B A e it 2 3t 3
SR, BB Bk 1 000 i AN A BB ST BE 0 e BRI 2 I TR 5 v ik
/b, TV R RT3 R I ST B, T P BA 2 T e A 2T ) R U S A Tt 2 B k)
ST SRR 7 Mt DR R IR 55 DI K S, R RIS RITA, B SCH 81 3=
B RARIZBEAT KU R ) 73 A, AELAS [ R 2 3 T 5 SRAE AN IR L IX 93 A7 [ 2 i S5 AT AN [
CHKHIZE, 2009), 7 BEFHR RALE & R AHA LB BOR EAT SRR JA4Y, X
£ —ERFHIREY K.

1.3 HFAME KIEE)

WA = 25 [y B SR <l — B% B ORI B S, b R R AR AN BT IR T 42
BRIGIN ., Ptk BRSSHIRE ST, I S8 N AU ) | WA EE R i AR AN A EE KRR
PRSI T RIR SRR 2020 4 7 A, PES SR E RIS 2GRS IR L X4,
RENZINAR 5 B 2 i AR BR fhm AR 4l LR R 55 BARmWEELE R
R A BA Sy ] B IR AR T 1R R . R 1Y 2024 R Mz 4, PEASRREK
SEE TRIBABEAT IR TR AR R - XL AN R AR IR IR 9 R E B g ) LA RS 1 Bk
TRk

2023 4 11 HIEZE 12 A%), M IR E R IRRIER, TEAIZRIRE 6 4 EX
LM HEAT S 17 RSP PRIE S S P AR R R AR . IR T SRR B TR H e K E I
Dy REAT UM BTG S R R R . P2 T TRE B AL T B P BRI X (6~12<5, 155~
165D, J& T AR, 2ERM, FFH/KEAE 3000~3500mm. KfmEsh2Ef2 ]
RES EARE R h 2870, B Je MLHL T A T-HF i3 AU K 05T R R /R By CRATR R
B VOV o X IRAT 5 0 50 IL T A SR ARBR K &5 Bl R . e B =,
N ELRARREIL, JA 1~2 A mf H, BAESGER T, e S a i T

14

[F2K4)

S



327

328

329

330

331

332

333

334
335

336

337

338

339

340

341

Uit e B R RO BRI T 1%, IR B R T I e TR A28 #3224
HEE % SIS X 5=, WA KEEUERE A TS %, &m, TRAMR

X R A ER I R R S8 th A A2 o LA R AIRIE R, T Yicde = AT BR AL Bt

kB IEHGIEH 2 Gl s RGO MNNE B il xid £ 7 RS R, L 5K 4 ek
H M EE JE MR T R AR AN D EERE R RARG K CFERE. EFXE. X H

A M RS e A RIREERN 1, U9 R JE S T ORI A AR AR AT SR SRR 1A
(K8, K9.

160" E 162° E
T T
FE B B 7T RS Pl 0 R A g
8 s © PAERE (ML RIE. AR
WA, 1) T 0
______ @ HAWESS R, i B A R el
N . (S i B X B A, Tl
BB BHIL DA LA
= R e T K Ok 22, S
URE 7 R K 19 T % S
@ BRI R TR A A S
1o s} B, 0 A S I R
© SR I T A G ik
IR JE
® TETRFREME

K8 2023 FRTHZ a2 I TR IRIE L R AL S8 10 Je WAL T R APk IR A2 4]
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