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Part I:  

Background



Challenges: for Intensity(estimate & forecast)

 Weak stage (TD  TS, TS  TD）

Strong stage (super Typhoon)

 Rapid change (RI & RW)

 Coastal area & landfalling

Lack of:

Operational direct observation data



Proposal: (2013.1) 45th TC Session



Final Report: (45th TC Session)

➢ Paragraph 45.t:

“ WGM In conjunction with other WGs and TRCG,
to take the lead in designing and formulating a
tropical cyclone field experiment within the
region, in particular by making use of the
available opportunity in collaborating with the
Southern China Monsoon Rainfall Experiment
(SCMREX) planned by the WGTMR of WMO for
implementation in 2013 (spin-up phase) and
2014 (field phase), and hold a small expert

meeting to draft the proposal if necessary.”



Drafting Process: (from 2013)

➢ 1st Version

 Draft: March 2013, on behalf of WGM, STI/CMA drafted
the 1st version of the plan.

 Symposium: March 2013, Chaired by Ms. JIAO Meiyan, a
coordinated meeting was held in CMA, attended by Dr.
LEI Xiaotu (Chairperson of WGM), Prof. LUO Yali (Chief
Scientist of SCMREX), Prof. DUAN Yihong (Chair of
WMO/WGTMR).

 Circulate: the 1st draft was circulated among TRCG.



Drafting Process (con.)

➢ 2nd Version

 Revise: April 2013

 Present:  May 2013, AWG small meeting-Bangkok (Jun YU)

May 2013, 8th WGDRR workshop-Seoul (Derek Leong)

October 2013, 2nd WGH workshop-Seoul (Jin ping LIU)

➢ 3rd Version

 Revise: November 2013

 Present: December 2013, 8th IWS and 2nd TRCG Forum

➢ 4th Version

 Revise: January – February, 2014

 Submit:  February 2014, 46th Session



Endorsed:  (2014.2) 46th TC Session





Footprints of EXOTICCA :

Setup & spin-up

(2014)

Pilot & Implement
(2015-2018)

Proposal

(2013)

✓Requested…

(TC 45th Session)                 

✓Endorse

(TC 46th Session)

✓WGs

- WGM (AOP10, PP1)

✓Members

- CMA, HKO

✓Progress report

(3rd JS & 47th, 48th Session)

✓WGs

- WGM (AOPs, WMO-FDP)

✓Members
- CMA, HKO, TMD

- HRD…             

“Experiment on Typhoon Intensity 

Change in Coastal Area”



Goals and objectives

➢ Carry out the field campaigns (target typhoon observation)

 3-5 target typhoons of coastal area and landfalling per year

 By using the new monitoring techniques, such as: aircraft 

(drop-sound), mobile GPS (rise-sound), …. and rocket (drop-

sound)

 gather the comprehensive observation data of the structure 

and intensity change of  target typhoon



Goals and objectives (con.)

➢ Demonstration research

 Improve the knowledge of abnormal intensity change 

(rapid change), in particularly, the genesis (in South 

China Sea) and disappear (in mid- and high-latitude area 

and after landfall)

 Improve the performance of typhoon intensity determine 

and regional numerical modeling

 Develop the storm surge (urban city) , flooding (inland) 

forecasting and damage risk estimate/forecast system



Part II:  

Major progress



➢ Organization

➢ Instrument (new)

➢ Experiment (field campaign)

➢ Demonstration research

2. Major progress



AOP10 of WGM: 

contribution for the EXOTICCA  

(from 2014：46th TC Session)

Pilot (2015.2) : 

3rd JS & 47th TC Session

(Bangkok, Thailand)

47th TC Session final report (Paragraph 14)



1st Organization Committee 
(OC) meeting:2 015

April.23-
June

• plan

Sept. 4
• postpone

Oct. 9

2015

• implementation

Programme: Participants: 15



Organization Structure of EXOTICCA

OC

Chief  Scientists

Field 
Campaign

Zhao B.K (CMA)

ZHANG Jun(HRD)

……

Dynamic/ 
FCST Res.

T.C. Lee (TRCG)
YU Hui (CMA)
……

Modeling

Li Hong(CMA)
ZHAN Xujin (HRD)

……

Inundation

Minoru Kamoto
(WGH)
…

Risk 
management

Yeo Woon Kwang

(WGDRR)

…

SSCChief: Lei XT

Vice-Chief: W.K. Wong

Tsukasa Fujita

Chief: Chen L.S. (CMA)

Vice-Chief:  Peter Black

……                  

Chief: Jiao M.Y 

Vice-Chief: Edwin Lai

Members:  WGs, TCS, RSMC-Tokyo  

WMO/TCP, ESCAP

Participating TC Members 

✓AOP10(WGM)
✓PP1(WGM)

WMO-TLFDP
WMO-FDP

AOP(WGH)

AOP(WGDRR)

Postpone



Scientific Steering Committee (SSC)

(Start-up scheme)



Research Groups (RGs)



•http://www.typhooncommittee.org/exoticca/



Terms & Conditions for 

Participating Members 

(2016：Hawaii, USA)



-- Joint workshop with TLFDP & UPDRAFT

Shanghai, China, 17-21 Oct. 2016



Final report (Paragraph 5.4.1)

Final report (Paragraph 1)

(2017：Yokohama, Japan)

- Approve the T&C

- 2nd OC meeting

- EXOTICCA session 12th IWS



2nd Organization Committee 
(OC) meeting:2017

June
• plan

Sept. 8

(2017)

• implement
ation

Programme:

Participants: 18



➢ Organization

➢ Instrument (new)

➢ Experiment (field campaign)

➢ Demonstration research

2. Major progress



(1) mobile monitory system STI/CMA

Key instruments (major, new)

2007:

•Wind profiler

• Camera

• Radio-sonde

< 24.5m/s (9  class)

2014: 

•Wind profiler

• Camera

• Radio-sonde

• Microwave radiometer

• raindrop spectrometer

<37m/s (12 class)



(2) Aircraft (Reconnaissance flight) HKO

Key instruments (major, new)

2012: V. T. P. RH

2016 
• V. T. P. RH

• Drop-sondes



(2) Aircraft (UAV) STI/CMA

Key instruments (major, new)

2014:
• V. T. P. RH

•altitude < 2km

•Wind resistance<17.2m/s 

(7 class)

2017-2018: 
• V. T. P. RH

• Drop-sondes

•微型测云雷达

•GPS下投式探空仪

•高清摄像头

•微波辐射探测器



(3) Rocket-dropsonde system STI/CMA

Key instruments (major, new)

2015:
• V. T. P. RH

•Max. altitude >20km

• Max. distance > 500km

•Dropsondes > 4

2016 (mini-rocket 

dropsond): 

• V. T. P. RH

• Max.altitude > 10km

• Max. distance < 100km

• Dropsonde =1

 

1、发射

2、程序飞行

3、释放减速箱

4、探空仪弹出后开

伞，执行探测任务

5、接收中继转发

的探测数据



(4) Others STI/CMA

Key instruments (major, new)

Buoy array system (2014-)

Tower & radar (2014-)

National Typhoon observing station 
(2017-)

Automatic 

Radio-sonde

system (2017-)



➢ Organization

➢ Instrument (new)

➢ Experiment (field campaign)

➢ Demonstration research

2. Major progress



(1) Aircraft (surveillance flight & 

Challenger jet)
HKO (2012-)

Target tropical cyclones:

-

Experiment (field campaign)



(2) Aircraft (UAV) STI/CMA (2015)

UAV obs. in Typhoon Chan-hom
July 10, 2015

-

Experiment (field campaign)

Green line: route of the UAV

Average height: 400m

Total flight time: 2569s =42.8 minute



(3) Mobile monitoring STI/CMA (2007-)

Target tropical cyclones(10): 2014-2016

-

Experiment (field campaign)



(4) Rocket-dropsonde STI/CMA (2015)

Target tropical cyclones: 16

-

Experiment (field campaign)

•Distance < 800m

STY Mujigae (2015)   11pm Oct 3



(5) Buoy array & others STI/CMA (2014, 2010)

Target tropical cyclones: 16

-

Experiment (field campaign)

Super TY Rammasun (2014)



➢ Organization

➢ Development of new instrument

➢ Experiment (field campaign)

➢ Demonstration research

2. Major progress



Demonstration research (dynamic analysis)

PBL more than 5km (during 

landfalling)

Modify the definition  of PBL in 
HWRFV3.3 (YSU) based on field 
campaign data

•风随高度变化的α指数

• 600m 500m 300m

•福州 0.176      0.172      0.154

•厦门 0.236      0.229      0.198

•龙岩 0.362      0.332      0.254

•邵武 0.495      0.475      0.408

•崇武 0.388      0.453      0.617

•杭州 0.235      0.251      0.291

Conversion factor of wind speed 
between 1min, 2min & 10min  (WMO  
recommendation) are small than obs.

- Wind ratio ( 10m .vs. surface) is 0.12-0.9

- Difference with different location



Rocket drop-sondes Intensity analysis

TCRR (http://tcrr.typhoon.gov.cn)

Demonstration research (dynamic analysis)

Comparison between CIMSS AMV wind

Dropsondes wind are stronger 

than AMV wind at least 30% ! 

-Intensity: CMA & HKO are better (JMA is weaker)

- radius (30 & 50kt): small (JMA, CMA, HKO, JTWC) 



Buoy data Aircraft data

Demonstration research (modeling)

•Assimilation of buoy array data (Rammasun,2014 )

• Track : Hyb-Field ~ Hyb

• Intensity: Hyb-Field is a little better than Hyb



Summary (up to now)

➢New instruments (developing during EXOTICCA)

 Rocket-dropsonde, Aircraft ( manned & UAV)…

➢Target typhoon (total: 10+)

 ECS(6): Phoenix(1416), Namtheun(1509), Soudelor(1513), Nepartak(1601), 
Meranti(1614), Megi(1617)

 SCS(4): Rammasun(1409), Kalmaegi(1415), Mujigae(1522), Sarika(1621) 

1、发射

2、程序飞行

3、释放减速箱

4、探空仪弹出后开

伞，执行探测任务

5、接收中继转发

的探测数据



Summary (up to now)

➢ Demonstration research (STI: articles/publish: 6+)

 Horizontal Transition of Turbulent Cascade in the Near-Surface Layer of Tropical Cyclones, 
JAS, 2015

 Progress of unmanned aerial vehicles and their application to detection of tropical cyclone 
(Chinese), Adv. Earth Sci.,2015

 Estimation of observation impact with an ensemble sensitivity method (Chinese). 
J.Trop.Mete,  2016.

 Study on the converting coefficients of maximum wind speed with different averaging 
periods for landfall typhoons (Chinese), J.Trop.Met., 2016

 Investigation of Turbulent Momentum Flux in the Typhoon Boundary Layer. Journal of 
Geophysical Research,Oceans,2017

 New technology and experiment of rocket dropsondes for typhoon observation, Chinese 
Science Bulletin, 2017.

 Intensity and wind radii densifications of typhoon Mujigae(2015) in the pre-landfall stage,
Weather, 2017.

 Data evaluation of the first fly of the rocket-deployed dropsonde experiment for STY
Mujigae(2015), Nature, 2017



Part III:  

Future plan



Field campaign Instruments (new)

Demonstration research (new data using) Workshop  (Session during 12th IWS October)

Actions of 2017

Auto. GPS radio-sonde

Aircraft & UAV

Mini 
rocket
drop-
sonde

Fellowship:

- Observational study on intensity and 
structure of offshore typhoon based on 
EXOTICCA 

- Jaral YIEMWECH (TMD)

- Bui Thi Khanh HOA (Viet Nam)



Field campaign Major Instruments

 CMA:  

✓ mobile(car) system (GPS radiosonde);
✓ rocket-dropsonde (mini-, );
✓ UAV (low & high level)

 HKO: aircraft (manned) dropsonde

 ……

Demonstration research (Fellowship) Workshop  & annual progress

 Analysis/Re-analysis ( structure & 
intensity) techniques

 Modeling (High-resolution typhoon 
model, target typhoon data assimilation)

 Dynamic mechanism of target typhoon 
intensity change

(conjunction with TLFDP, and …)

 Annual progress will be submitted to IWS
& Session of TC

 To hold a joint workshop with TLFDP in 
2018 (WMO/TCP & WMO/WWRP) 
TLFDP-IV(2019-2021)

Plans of 2018 & beyond



Thank you for your attention!


