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Review and Outlook on Challenges in Meteorological

Service for Major Events
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Shanghai Central Meteorological Observatory, Shanghai 200030

Abstract: This paper reviews the meteorological service work for major events in China over the past two
decades, categorizing it into three types: conventional “fixed-time and fixed-location” forecast, special
“fixed-time and fixed-location” forecast, and special forecast for major overseas event. It explores the diffi-
culties and challenges in providing forecasting services for different types of meteorological service needs,
and provides prospects for future meteorological service and its forecasting support system for major
events. The main conclusions are as follows. In conventional “fixed-time and fixed-location” weather ele-
ment 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 service from high-resolution
numerical model products is indispensable. However, in short-time forecasting or nowcasting, the obser-
vation data and the comprehensive analytical capabilities of forecasters are more important. Due to inade-
quate observational coverage, limited forecast capabilities of numerical models and the lack of targeted ob-

jective forecast methods, in special “fixed-time and fixed-location” forecast scenarios involving clouds,
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localized winds, and localized visibility, the experience of forecasters, 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 or nowcasting. With the increased observational system coverage,
the improved accurate forecast capabilities of numerical models, and the development of targeted objective
forecast methods including AI, the special element forecasting scenarios will gradually transition into con-
ventional element forecast scenarios, and the leading role of the forecasting team will also gradually shift to
short-time forecasting or nowcasting. To meet the meteorological service 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 tar-
geted objective forecasting technologies, and build a forecasting team with continuous self-learning, high
generalization abilities, and strong communication skills.
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Fig. 1 (a) Accumulated precipitation in Beijing from 19:00 BT 8 to 01:00 BT 9

and (b) composite reflectivity factor of Beijing Doppler Radar at
21:40 BT 8 August 2008 (cited from Yang et al, 2010)

Tl R FAR A MR R I ATE R . “REAKIE S R I VAR T
SRR A A T A TR () L, A Uk AE (2010) BF R R
PR o 368 T A R b T YR G B I X A [ O ) o RUBE &R
G 1) 52 6 25 AN AR [R) A ) 05 8 AL TR B X T
EIEERENNTIE IERS /i NS B ol s« P o o AL ]
T (1) %50 Ui K RE s e 37 0 1) E 8, 5 2e it o 3k
BT 3 Ry b X & A R A AR A AR R B Y
PLHIFT DL RE . RATE T 5 A2 I A R Bl iy
Z R 2R R S IE R EAE L 2
S M b T b X% S bR I K A R AR RS (B AR A
2008 ; BE e ¢ 4%, 201152013 ; F5 % 45, 2012; RE W &
45,2012; 5K X4, 201352019 ; PREIFF 45,2017 %=
HEEE 2018 204 45, 2020 s fa] B8 45, 20205 2023) , I
I 23 ) 20 0T — I 2R A 3T 19T 4k 1 ] s 7
R EWH M43 E 11 A4S [ Br S 3 0 I I R &R
g, Xz H B %A WA R B (Wilson et al,
2010) : A WA I Jfr T4l 3R G2 R 45 ) L 8 AR 0 1 T
B B2 (45 T4 5% AT DAAE AN 347 43 A 70 B0 1) 49
TEEMT . X — A S5 R A BN IR TR R A T AL A
B s TUARE B 1

2008 bt WiB 23 ZJ5 » o 43 B DX S B30 1 A =X
B AE R SGJR 00l 55 T b R AR RN
B AUAS B P B I 2 i 1450 207 ot 174 ik e 8 i
TP FRAEAS iy 1 20 G ZK B8 45, 20095 7 35 5, 20125
A 20135 B BRI, 20155 7% [W] 45, 2016 5 F2 DA 22
85,2019 ; FE SCHE AR 7K Ot - 2019 5 8% K B R0 92 3

2021 TG 25,2023 BB 28, 2023) . 2022 4EJb i &
B 25 E KRG B B AR X R 58 B DGR
a4 AL 55 1 S0 45 50, AR T — 2 A N8
PR A5 R (/N 45, 20235 PRI HF 55, 20245 2025)
2023 9 H 20 H B, BN Wz 28 K A% 33 3R [0] )
F 2= B H R S R 0 (ECMWE) £250 (2A
AR EC D9 H 19 H 20.00 #2412 1Y K & 4
Fi (B 20) 71,20 H 08:00—14.00 HL M &b ¥4
JINFR s He BT I X K 5 5~10 mm, H 08:00
BUI b3 A B ) SR T T [0 AR #% (T8 2e) s 7 4K
HE— i Y T 4 22 3 (T 55 1 43 3 XS X 2 % 1Y
1560 ) DIDKE 154 35 K A% 3 00 8] A0 M A B o T XoF
TG BAH] . BRI [F]— 2 i s 20 7 e 4 9 DX Ja A
(CMA-SH9 I CMA-SH3 #i) iR _F 5 W =
A AE 2R B8 2o B OB 055, X35 B T s (| 3) . B
GG R e N 53 B T 6 KA #3748 1 40 T (75 L
RIS W 2a,2b) F 43 P IXIURE 2 3 45 45
S A B EDHIE , 7F 08:00 FKE - Ui o AR B o A o
U8 5553 MR 248 1 o R 26 A% 3B 1 2l 52 M AN R I U SR A R
PR LS AT 7 PR 4RI, J5 2 SRR Ay 3 [l 96 R A 14 1
7 CHE P 320 5 32 W 5 AR 1m0 ) 0 S 88 43 B C g
Bif K I R R e 555 o T AR b 2 B R RS E D 5 #£09: 00
F110:00 3E— 25 B L3 1m] IR 9 55 o % 28 kA% 3
WA I TR SR A R DR B 32 R R Bl IR 2447

JUAE X R BN B i A L RS CA T

FEK” A 2008 AR b 5t B is 23 P4 X R AL A



511

TR« TR B UG DR B A AR A A T BT B e B 1421

VA2 23 1 TR T 2l 04 100 4 e o L S 2 “ X AR 0 7
FE X — X S AT B AR RN (12~72 b, TR
B B B QAL 1) AT S A T 43 A 34 2 T LY
— W, R O G AT B B HR N RO O Bl B AR
WIEZ RETEH M A S b 2 KR SAEHE 0 o
PR A T o 16T 3 8 R AR SRR AR A TR A
W B AT 2 R U B v X i B R K

o T3 Hb—A W AN AT A 1 TR v 4 B X
B b o 23 B DX SR A O B st
XTGP e 2 25 H™ i (B 3) . RE B 4 L 4
RS T 7O — M L 3 HE AP 8 K R R
GEit 3¢ 50 M TR G 56 249 2 B g 20 X IR {E AR 5K
X 553 K aod ) TR 5 3 B T A BRI S

R e o B X IR A (R St A7 R AR 220 55

(a
>

Sy~ T

@7

Nt p{3 ) P T

T a.b iR USRI L A SRS S g B T IR

K 2 (a~c)EC#izt 2023 4 9 A 19 H 08.00 &4 A 20 H (a,b)500 hPa & i 1 (P2 {0 Sl £8)
FRIG XD - ()08:00—14:00 (¥ 6 h FEK & CBUF ¥ :mm) ,9 J] 20 H
(d)08:00—14.:00 Y 6 h [k B 528 BT, B . mm) , Ce, DAL FE 1K 0. 50471 S 5 R IH

Fig. 2

(a, b) 500 hPa geopotential height (black contour) and wind (barb),

(¢) 6 h precipitation (number, unit: mm) from 08.:00 BT to 14.:00 BT
on 20 initiated at 08:00 BT 19 September by EC model, and (d) observed 6 h

precipitation (number, unit: mm) from 08:00 BT to 14:00 BT, and

(e, ) 0.5° elevation reflectivity factor of Hangzhou Radar on 20 September 2023
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Fig. 3 Composite reflectivity forecasts on 20 September by (a, b) CMA-SH9 model initiated at
20:00 BT 19 and (¢, d) CMA-SH3 model initiated at 02:00 BT 20 September 2023
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Fig. 4 The observed visibility at Qingdao International Conperence Center

from 7 to 9 June and the forecast by EC model initiated at 20:00 BT 6 June 2018
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Fig. 5 (a—c) Visible light cloud images, and (d—f) analysis fields of 1000 hPa geopotential height (contour,

unit: dagpm) and surface streamfield (streamline) forecasted by EC model from 7 to 9 June 2018
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