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Famous spot for tourists in China.
Which expressed a beautiful prayer for forever love.
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A sad story, perh-aps another famous spot for sigls.
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The value chain for high impact weather warnings COOCO00O

Sensor Weather Ocean, Land Surface &  Social, Economic & Communication Science: Behavioural
Technology Modelling Pollution Modelling Health Modelling Messages & Media Psychology

Value chain: Warning co-production (before & during the event)
(Golding, 2022)
This simplified view of the value chain for high impact weather warnings shows the
capabilities and outputs (green "mountains®) where value is added, and information

exchanges (bridges crossing the “valleys of death” where value is lost) linking the
capabilities and their associated communities.

The Value Chain Project - By HIWeather and SERA WG
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Part 1: Essential information

e Brief introduction of YAGI
 Main characteristics



1.1 Brief introduction of YAGI
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* CMA timely upgrade the warning levels and issue the
red typhoon warning (46 hours ahead of Landfall)
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Level Il Emergency response in CMA
Level | Emergency response in Guangdong and Hainan
Meteorological Service

®Landfall 62 m/s (@Landfall 58 m/s




1.2 Characteristics
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I. Extremely strong when landfalling

* YAGI made 1 landfall in Phillippines, 2 times in China,
and 1 in Vietnam, among them 3 landfalling with

intensity of SuperTY.

* YAGI is strongest landfall TC of China in Autumn (SON)
in the history, and also the strongest typhoon in Beibu
Gulf.

Il. Rl & long-lasting SuperTY

e YAGI underwent Rl

e the period of SuperTY lasted for
64 hours before its final landfall in

Vietnam
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6 Sept. SuperTY 68 m/s (LMI)



1.2 Characteristics

@ Maximum Gust Winds @ Accumulated precipitation lll. widespread of rainfall,

PRERE RS RE

extraordinary gust winds
« The maximum gust wind 66.7 m/s
in Longlong, Wenchang (land) and
68.6 m/s in oil platform of

Accumulated precipitaion

Wenchang (sea)

61 ) (K >100 mm covered 90,800 . . .
- 2550 , « The maximum is 691.2 mm in
e . 50~ 100 km
lfg B 100~250
== 125& Il 250400

Ledong, Hainan

400~600
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IV. Extremely destructive and
significant impacts
« Yagi severely impacts urban
operation, infrastructure,
transportation, agricultural
production, ecological

environment, etc.
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Part 2: Supplementary information about the
warning chain

* Observations

* Weather forecasts

* Hazard forecasts

* Impact forecasts

* Warning communication
* Warning response



2.1 Observations

Coastal AWS stations and buoy
2-min averaged sustained wind (14t Sept.)
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Radar monitoring network
combined reflectivity & radial velocity
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Gust: 65.8 m/s
SLP: 916 hPa
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. (V)
, Elev:0.5 deg

Range:230 km
5 Reso:250 m

Max:28 mls

Min:-28 m/s

v' Based on the multi-source
observations, the peak
intensity of YAGI is captured,
as well as the destructive
gale distribution.



2.1 Observations

2024-09-06 10:38 (BJT)
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2.1 Observations

10-m wind from Space-borne synthetic aperture radars | /s
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v Observations with high spatial and temporal resolution are used to analyze the

40 | TC intensity and structure
20 v' We pay special attention to the evolution of TC inner core based on multi-
source observations.
O | | | | | |




2.2 Weather forecasts

v Formation Alert () e s
* 29 Aug, pay attention to the tropical disturbance east of V%} ’
HIH : " . . 30N :
the Phillippines. The "Typhoon Formation Potential .
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2.2 Weather forecasts

v Typhoon bulletin Initial Time = 2024090300 YAGI(2411)
* 06:00 on 3 Sept : S .
"Landfall along the coast from the eastern part of Hainan ‘
30°N - oo

Island to the western part of Guangdong from the afternoon S P
to the night of the 6 Sept" o L 7
(Accurate forecast of the landing site 82 h in advance) AN v o
* 06:00 on 4 Sept ‘ ==
"The intensity may reach the super typhoon level when it = 20N fo==>-==Sroep's NCEP

n CMC
makes landfall o s
(Accurate landing intensity catagory 58 h in advance) o M | , , i

100°E 105°E 10°E 115°E 120°E 125°E

* 18:00 on 5 Sept

the landing area was narrow down: "the maximum possible |
landfall on the coast from Wenchang, Hainan to Zhanjiang,
Guangdong" (Accurate prediction of landing sites)

Strike Probatility
HaiKou: 74.1%

Zhandiang: 71.8%
Fangchenggang: 55.3%
ZhuHai: 12.9%

Sanya: 11.8%
ShenZhen: 3.5%
Guangzhou: 3.5%



2.2 Weather forecasts
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B Forecast challenge @: RI

(1) Based on analyze of observations and regional models: e.g.
objective identification based on satellite imagery to identify signs of Rl
(2) Pay attention to the underlying ocean conditions and upper level
outflow: warmer SST and warm mesoscale vortex

(3) Forecaster's experience and courage: Combining historical cases
with atmospheric dynamics knowledge, forecasters need the courage to
make bold prediction
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2.2 Weather forecasts C 000

B Forecast challenge @): Intensity oscillation during concentric eyewall replace cycle

YAGI: 2024-09-04 00:00
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2.2 Weather forecasts

B Forecast challenge @): Intensity oscillation during concentric eyewall replace cycle

2024090306 72h Simulation of Combined Relectivity d BZ
Combined Relectivity(dBZ,shaded) TRANSV2.0-beta (CAMS)

tangential wind:
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In-depth analysis based on CAMS AI-TRANS (Duan et al., 2019)



2.3 Hazard forecasts
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2.4 Impact forecasts

* Typhoon impact forecast products

Meteorological risk pre-assessment Report Pre-assessment of economic losses Pre-assessment of disaster risk
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2.4 Impact forecasts

Meteorological service focus and objective (for decision maker)

1-3 Sept 4-5 Sept 6 Sept 7 Sept 8-9 Sept

Typhoon The likelihood and | Landfall forecast, wind Information on the landfall in Summary of

F tendency impact of typhoon | and rain forecast, Hainan and Guangdong, gale the typhoon

ocus on landfall disaster risk forecast and rainfall observation, Up-to-
date forecast and disaster
Obiective Bring Refine forecasts, Frequent rolling updates of weather facts and The impact is coming
J attention focus on typhoon | forecasts, with a strong focus on disaster risks and | to an end, wrap up the
impact impacts review

Directly to the government




2.5 Warning communication oo o offe

SniTRanh WA L0 LENF T v’ Authoritative release by mainstream media

= o
G 5

Carried out 7 joint live broadcasts, with more than 1.59 million viewers.

&L

110 articles were published in central and provincial media such as
People's Daily Online, China News Service, €€ , Guangdong TV, and
Nanfang Daily, Nanhai Net;

v Proactive science popularization

Produced 9 issues of "Chief Forecasters Talks about the Weather". A
single Douyin video of "Guangdong Weather " got 500,000+ views.

v Focus on vulnerable areas
Guangdong's 4,810 screens 0 and 8,360 rural loudspeakers{

released 1,514 pieces of information, and broadcast 225 meteorological
warning signal to ensure that the warning is well-known in rural area.
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2.5 Warning communication

@ xnrﬁ'—za‘*

v

v Make full use of social media

S R E T, Rmesos e, xranes, =ioee  The Guangdong Weather published a total of 330 Weibo posts,

AR IRfi0R? AR, TRl /}\Ei)\m RBEOTFGEER , TRISEh, th
AREEBA~#E K EEER 81528 0IN MEIREZ )R L#

AThe topic #/fOSRARIN AIEEZRXAJE L# has been

viewed 23.83 million times

hosted 4 topics, and accumulated 37.05 million views. 7,313
pieces of typhoon information, covering more than 14.3 million followers.

Hainan released various warning information and the latest weather
forecast 989 times, with about 2.2296 million views, and the Haikou

Meteorological Bureau was watched by about 11.535 million people.

v’ Pay attention to the wide dissemination of warning

A\
Through China Mobile \///\, China Telecom ‘e and China Unicom°‘2‘°,

28.14 million typhoon warnings SMS were sent to mobile phone
users in Hainan, as well as 5.5 million Tv users.

Through telephone g&), 1.43 million meteorological text messages were
sent to the public in the province. The 12121 hotline was called 19,107

times for 32,535 minutes.



2.6 Warning response OCCO0OC

For example in Hainan, after the early warning issued

e Hidden danger
Fishing boats take shelter Personnel transfer investigatign
People in villages affected b : Emphasized that super
Recommendation since 2 Sept | | il d/F::I'I idat gd/ br tyd . All departments conduct risk typhoon will cause a large
Ihe ap! da i pretabricate investigations on geological number of trees to fall and
o OUSEs, and storm surges, as disasters, construction sites, tower cranes to collapse
35,000 fishing boats took well as the elderly who are rivers and reservoirs, power
shelter before 4 Sept lonely and widowed, needto | .o mmunications, and traffic . . Completed the removal of
be urgently relocated 349,800 tree barriers
All 7 fish : .
8’00;:;;;[:6“ were 461,000 people in dangerous 9,920 hidden dangers were supervised the removal of the
areas were dynamically remediated

. tower crane
\ resettled and transferred \ \



2.6 Warning response OCCO0OC

v’ Jointly cooperation in DRR

* Before YAGI entered the South China Sea, 35,000 fishing boats were
organized to take shelter in safe areas, and all 78,000 fishermen were
relocated to shore.

* A comprehensive risk investigation was carried out such as geological
disasters, construction sites, reservoirs, power communications, road
traffic, etc, and 9,920 hidden dangers were rectified. 461,000 people in
dangerous areas were dynamically transferred.

* 12,000 tons of vegetables, 39,000 tons of rice, and 6,500 tons of edible
oil were reserved, and emergency reserves such as thermal coal, natural
gas, and refined oil were implemented.

* Hainan Power Grid has made arrangements for the province's power
generation plan in advance, coordinated the maintenance of power, and
made every effort to improve the reliability of power supply.

* Solid investigation and management of hidden dangers of tree barriers
were carried out, and 349,800 tree barriers were cleared.

* Department of Housing and Urban-Rural Development completed the

full coverage of the province's construction projects, strengthened 76

deep foundation pits, and strengthened or lowered 615 tower cranes.

Inspect 36,026 farmhouses, transfer 301 rural households.




Part 3: Assessment of the warning chain

* Analysis of the warning chain
* Subjective scoring



Tyhoon YAGI

By designing a questionnaire, a survey was carried out to evaluate how does the warning value chain act during Super

Typhoon YAGI (2024).

- Scope of participation in the survey

/ 7.32%
national meteorological departments

34.15% ™~

emergency management
departments of industry

48.78%

244% . :
Media and non-profit organizations provincial meteorological departments

7.32%

national management
departments of industry

N %

- Subjective scoring [—5

12131415



3.1 Analysis of the warning chain >>0bservations

Can scientific observation data Is there a comprehensive range

support real-time operational 449 of ObS?rvatI'?nal data tO?SUIODOFt
services? 402 operatlona orecastlng.

More direct observation of TC inner
core to improve TC intensity and
structure forecasting

439
¢

Is the observatory data that supports the

operational forecast obtained in a timely
manner?



3.1 Analysis of the warning chain >>Weather forecasts

Forecast of the landfall intensity? NWP performance?

Accurate forecast of

the landing site Al Model performance?

407

Reliability and accuracy of the
forecast at different initial times?

Predict the Rl in advance?

Provide users with effective
explanations or guidance?

Consistency between different
forecasting agencies?
\ 1 More discussions and comunications

;@\i within the Typhoon committee
members.

_—



3.1 Analysis of the warning chain >>Hazard forecasts

How accurate is the typhoon

geological hazards 4.27

3.9 /\
How reliable is
" 203” | 424

How accurate is the typhoon \4 41/

storm surge

How reliable is

How reliable is the typhoon

extreme precipitation forecast

How accurate is

How reliable is the typhoon

catastrophic gale forecast

How accurate is



3.1 Analysis of the warning chain >>Impact forecasts

4.05 3.83 4.17 3.90
43.9% 43.9% 43.9%
41.46%
36.59%
34.15%
31.71%
17.07%
14.63% 14.63%
9.76%
7.32% 7.32%
2.44%2.44% 2.44% I 2.44%2.44% 0% I
|| || || || ||

Are you satisfied with the  How well does the What about forecasting What does it affect the fit
existing typhoon impact predictive model work? warnings for exposure to  of the forecast with the
forecasting products? hazards and vulnerability? actual situation?

®5 4 3 ®2 ©1 @ notfamiliar with it



3.1 Analysis of the warning chain >>Warning communication

: . \ .
To what extent were the warnings received “nZ How tlmely is the dissemination of early
and understood by the public? Iﬂj warnings?
4.66
427
Is the communication system 4.39 4.76
functioning effectively when How widespread is the warning?
disaster strikes?
How accurate is the early warning information How accurate is the delivery of early warning
communicated to other organizations, including information to decision-makers and industry

the media? users?



3.1 Analysis of the warning chain >>Warning response
How are emergency services, the public, and

-~~~  Review of the high impact
. _ . /@\\ cases are very important.
agencies responding to early warnings? |

Compared to the Super Typhoon Rammasun / " 4,66

warning, how does the warning response

YAGI (2024) Rammasun (2014)
Landfalls | 4 tims (1 Phillipines, 2 in China, 1 in Vietnam) 4 (1 Phillipines. 3 in China)
+  Wenchang, Haihai (70 , 17+bf, S TY
.La“df?" - Wenchang, Hainan (62m/s, 17+bf, SuperTY) enchang, Hathai (70m/s i uperTY)
intensify Xuwen, Guangdong (58m/s. 17+bf. SuperTY) « Xuwen, Guangdong (62m/s, 17+bf, SuperTY)
in China ' gaong ' + 4P - Fangchenggang, Guangxi (50m/s, 15bf, STY)
Time as
SuperTY 64hr 24hr
!nne|: core ohr 3hr
in Hainan
Gusts No. 12+bf 174, 15+bf 37 12+ bf 86, 15+bf 25
Rainfall |°ver 100mm covered 90,800km?, over 100mm covered 98,700km?2,
d over 250mm coverend 10,3200kmz2- over 250mm coverend 15,600kmz2-
sprea maximum accumulated rainfall is 691.2mm maximum accumulated rainfall is 702.1Tmm




How are emergency services, the public, and
agencies responding to early warnings?

Compared to the Super Typhoon Rammasun
warning, how does the warning response
here?

Are disaster preparedness and response plans
in place?

Performance of key decision-makers and
institutions?

How well is the community aware of the
hazards and the risks associated with them?

How can the community respond to ear
warnings?

3.1 Analysis of the warning chain >>Warning response

—— 4.5
" 4,66
T 4.15
E———4.22
A 4.05

—— 4.05

\ //
’|@\\ Strengthen the role of the community in DRR



3.2 Subjective scoring

* The warning value chain performed very well overall

* The strongest links
37

4.
* The weakest links 4.27
e.g. data sharing among different departments 08

accurate social, economic and health models 3.99

{e: \Warning co-design & revijey, (bosy

—————

Sensor Weather Ocean, Land Surface &  Social, Economic & Communication Science: Behavioural
Technology Modelling Pollution Modelling Health Modelling Messages & Media Psychology

Value chain: Warning co-production (before & during the event)
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The warning value chain for Typhoon YAGI has performed well overall, especially for the accurate forecast
of the TC landfall site and intensity. The subjective correction role of forecasters in Rl is highlighted.

Further improvements are needed to improve the ability to respond to extreme typhoons in the future, for
the EW4ALL:

1. Strengthen the real-time application of scientific research observation data: It is recommended to
further improve the integration of scientific research data and operational forecast to ensure that scientific
research results can be transformed into practical applications in a timely manner.

2. Enhance forecast consistency: Coordination and information sharing among meteorological forecasting
agencies should be strengthened to improve the consistency of forecast results.

3. Strengthen the impact-based forecast: The score is slightly lower on the fit between the effect of the
impact prediction model and the actual situation, indicating that the impact forecast still needs to be
strengthened.



Summary

Under the framework of the Typhoon Committee, CMA will continue to cooperate with the TC members
and supporting EW4ALL in the future.
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Thank youl!

_ WANG Qian (gianwang@cma.gov.cn)
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