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Background: Footprints of EXOTICCA
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@ Background: Differences between EXOTICCA | and I

PLATFORMS  Mobile Van and few Satellite-Aircraft-Land-Ocean
aircraft observation Multi-platforms
INSTRUMENT radiosonde,tower,surface Lidar,dropsondes,SFMR,High-
S operation observation resolution radar,oribit satellite
UNITS STI,HKO STI,HKO+NJU,IABNSSC,NMC,SIO
TEAMS field team (<10 people)  field team+model team+data
team
international advisor and visiting
scientists
DATA Collection Target Collection
+ Research
+ Operation
+ Model

+ Datasets



Background: TEAMS of EXOTICCA-II
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@ Operation Goals of EXOTICCA II

/> 1-3 cases every year

» A set of typhoon field scheme based on surface-
ocean-aero-satellite unified platform

» Observation study based on experiment data

.

~

/




@ Scientific Goals of EXOTICCA I

4 N

>
» Cloud and precipitation microphysics cooperated with
>

Offshore typhoon identification technique

Fine scale structure characters in the boundary layer

The exchange of mass, energy and momentum between
stratosphere and troposphere

»  Typhoon dataset based on website

o /




Typhoon threatens to coacitiess cities:

g% Jl Typhoon Mangkhut 2018  [ESE Typhoon Meranit 2016
Wi - WAL - ST seat - =

If we do something for gale wind disaster warning ?




Typhoon Muifa(2212) Wind Observation in Downtown
(Lujiazui) of Shanghai
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Typhoon Muifa Observation
in Downtown(Lujiazui) of Shanghai
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Horizontal wind in different st:
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Prvious Lidar observation in typhoon environment
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Typhoon Muifa(2212) Wind Observation in
Downtown(Lujiazui) of Shanghai
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Typhoon Muifa(2212) Wind Observation in

Downtown(Lujiazui) of Shanghai
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Typhoon Muifa(2212)Wind Observation in
Downtown(Lujiazui) of Shanghai

Distance to typhoon center: 7KM
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Typhoon Muifa(2212)Wind Observation in
Downtown(Lujiazui) of Shanghai

Distance to typhoon center: 177 KM

800 K XUESRAERTIESEE: 20220915 08:00:00 - 20220915 08:09:54

WM REEMETEE X177 A8

FKE: 632 2K

700 1§

600 -

RERERRFIL: 4

20 25 30 35

15
IKFIRGE CR/RD)

Distance to typhoon center: 305 KM

IKEXUEFEERTESEE: 20220915 13:09:56 - 20220915 13:19:41
N N TEaRAR:305 A

700 ’
SPILKJE: 632 3K

600 -

560 Ly 492 K
¥
ﬁ 400
i

300

200

100

0 5 10 15 20 25 30 35

IKFRIE CR/ED)



TKE with height

Downtown
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O TKE in Countryside will decreas with
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TKE With time
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@ Summary

O Lidar can be used in the typhoon boundary layer observation even in sevre
precipitation and gale wind environment .

O In the inner core region of typhoon circulation, there is a dangerous-
potential wind region in the Shanghai downtown.

O Shyscripers and high buildings in the megacity would induce the low-level
local gale wind and more turbulences were generated by these buildings.

0 More lidar-based typhoon-wind experiment in urban and port environment
are highly encouraged! The low-level (100-300 meters) of urban boundary
layer has highly concerned !



@ EXOTICCA Il in 2024-2025

B more scientific experiment in different scene

structure and influences in urban environment (City)
and air-sea interaction under typhoon environment (offshore)

B Experiment Dataset under support of AP-TCRC

more open, more scientists will be invited to join EXOTICCA-II
e.g. Lidar observation, Satellite observation...

B Improvement Forecast skills based Experiment data
together
Target observation related with CNOP ..



EXOTICCA-II Plans in 2024-2025

® An aircraft Kingair350 has been finished
in upgrade and installation with
SFMR,KPR and GVR ,AIMMS-30

® Supplremental type certificate of the
aircraft has been granted by Air traffic
controllers

and ready to fly into typhoon in this year
® The aircraft has stand by in Hainan

® Kingair-350 ,Yilong-10 of CMA,together
with HKO
three aircrafts in EXOTICCA-II

YiLong-10 UAV: Sanya region
HKO aircraft: Hongkong region
Kingair-350: Sanya-Hongkong region



@ EXOTICCA-II Plans in 2024-2025

& B

» CNOP(Conditional nonlinear
optimal perturbations) target o h

FHIESIERMHEN
(CNO

observation: Decide where and
when and how to excute field
campaign

> Invite Satellite special
observation support from
NSMC/CMA in EXOTICCA in
ultra-high resolution




EXOTICCA-II Plans in 2024

1726 UTC 23 July

(19) 0507 UTC 25 July

m/s
» NWP Typhoon Structure 6
Watching by orbit-satellites ‘ i .



@ EXOTICCA-II Plans in 2024

» CNOP(Conditional nonlinear
optimal perturbations) target
observation: Decide where and
when and how to excute field

campaign
> Invite Satellite special 2oon
observation support from
NSMC/CMA in EXOTICCA in 6

22° 11

ultra-high resolution

20°

» NWP Typhoon Structure
Watching by orbit-satellites

the images and data will be opend in ap-tcrc website

v s
116°E 118°E 120°E 122°E 124°E 12




Thank You!

more information ,please visit
https:l/p-tcrc.org

Search

International Colloboration v

Establishment of the First International
Scientific Steering Committee of the Asia-
Pacific Typhoon Collaborative Research
Center (AP-TCRCQ)

Establishment of the First International Scientific Steering
Committee of the Asia-Pacific Typhoon Collaborative Research
Center (AP-TCRC)

Details

Introduction Members

The Asia-Pacific Typhoon Collaborative Research Center
(AP-TCRC)
typhoon research unit, located in the Lingang Special Area
of Shanghai, China. It is supported by the ESCAP/WMO
Typhoon Committee (the Committee) and hosted by the

The Asia-Pacific Typhoon Collaborative Research Center
(AP-TCRC)
typhoon research unit, located in the Lingang Special Area
of Shanghai, China. It is supported by the ESCAP/WMO
Typhoon Committee (the Committee) and hosted by the

is a newly established international joint is a newly established international joint

Shanghai Municipal Government of China and the China Meteorological Administration. The AP-TCRC
aims to strengthen scientific and technical cooperation with the Committee and other related international
organizations. It provides a sustainable platform for conducting collaborative research on advanced
sciences and key techniques in typhoon monitoring, typhoon forecasting and modelling, and typhoon
associated disaster prevention and mitigation

More »

News

Shanghai Municipal Government of China and the China Meteorological Administration. The AP-TCRC
aims to strengthen scientific and technical cooperation with the Committee and other related international
organizations. It provides a sustainable platform for conducting collaborative research on advanced
sciences and key techniques in typhoon monitoring, typhoon forecasting and modelling, and typhoon
associated disaster prevention and mitigation.

More »



Thank You!

Jie TANG

Shanghai Typhoon Institute, China Meteorological Administration
E-mail: tangj@typhoon.org.cn



Typhoon Muifa(2212) Wind Observation in Downtown
(Lujiazui) of Shanghai
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TKE shear and transportation

-24h -23h

400
= Downtown shear
= Countryside shear
350 == = Downtown transport
= = Countryside transport
Zhang 2011 shear
3009 ..... Duan 2016 shear
g
= 250
=
.20
O
jan
200 4
150 1
100 4

40 30 20 -10 0 10 20 30 40
Turbulent Kinetic Energy(1 0°m’ s_3)

O “EYTIPNTHEREERK. ERI—E.

O Countryside 9] ZIMEE B LRM/NEIEXRK, EERNK/NETF Zhang 2009 and Duan 201628, FE£250KLLITF]
chans 20005,

O DowntownfI)ZIEESEMIESAIEXER/), FIERAKRXIEATKERBRSZZM—E(Fig.5).

O #EETDowntownfYTKETE250K L H I i




