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= Surveillance flight |CWB (Fest . div.)
mission decision sReal-time data analysis « Provide end products
¢ Provide dropsonde " Forecasl
data and end products * Impact study
h
NTU CWB (Model div.)
e Dropsonde surveillance » Datareception
mission € > | e Assimilation (global
e Assimilation/simulation/ | GPS Dropsonde data and regional models)
impact study « Typhioon model and
v impact study
NCEP/HRD/FNMOC,
Provide dropsonde (collaborated with NTU
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—» GFDL Hurricane model * Result comparison
NTU: National Taiwan University CWB: Central Weather Bureau
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Q-scat wind distribution (2003/09/01 0230UTC)
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DLM wind alldrop-nodrop 2003090106 00h (AVN) DLM wind qlldrop—nodrop 2003090106 00h (CWB 3DVAR)
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Tracks of Typhoon Dujuen (2003) Pracks of Typhoon Dujuan (2003)
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30N 1 @ OPDL{nedrop) Ny we GPDL{nedrop)
— - - CPDUalldrop) — <o— - GFDL{aldrop)
—— AVN(nodrop) —-re— AVN(nodrop)
25N 4 — & — AVN(alldrop) 25N ~— -0 -— AVN(alldrop)
0 —4— BTRACKS 0 —4— BTRACKS
20K 1 0 20N - 0
15N Y T [’} T v r v 15N 0
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[ B 1. PO = Tag |
AR (hr) 6 12 |18 |24 {30 (36 |42 |48
AVN (alldrop) 15 |15 (33 {53 {118 |204 |260 |268
AVN (nodrop) 22 |81 108 [123 [176 |199 |272 |295
AVNIMPRV (%)  [32% |81% |69% |57% |33% |-3% (4% [9%
GFDL (alldrop) 25 |89 |15 [123 |160 |184 |181 |172
GFDL(nodrop) 25 |89 [115 {115 |160 |184 [189 |172
GFDLIMPRV (%) [0% [0% [0% [-7% |o% 0% 4% 0%
RS (hr) 6 12 (18 |24 |30 |36 |42
AVN(alldrop) 33 |31 |61 |118 ‘[199 [290 [294
AVN(nodrop) 43 |30 |108 |164 |189 |292 |290
AVN IMPRV(%) 23% |-3% |44% [28% {-5% [1% |-1%
GFDL(alldrop) 10 |15 |o 57 {76 103 |112
GFDL(nodrop) 10 |15 o 46 |76 |103 |112
GFDL IMPRV (%) 0% 10% 0% |-24% 0% [0% [0% |
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dropsande wind distibution 200mb(2003/11/02)  dropsonde wind distribution 300mb(2003/11/02) Hropsonds wind distribuion 500mb(2003/11/02)

dropsonde wind distribution 925mb(2003/11/02)  dropaonde wind distribution 850mb(2003/11/02) dropsands wind distribution 1000mb(2003/11/02)

s i - E uL

B/ 11 GPS dropsondes Fifl#EASBAE b s B B B2 925hPa~200hPa i PEFE A -

Typhoon Melor (2003/11/02 0600UTC)
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Shaded thetq
Contour wr:dfgeed

REDBGIR R (RiR) RIFECIE (128) SIEH (BT A

TERFER BT + 406 12 F5R) » (E Wa et al, 2004)
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W. Timothy Liu -~
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+ BB AR John Chiang
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TERTERE AR (2000427 H4-8 0) 7% (200046 7 9 Q) (B 14b) » RIFE—Btk (2000 7
A 12-14 B) - [ 14d £ NASA SeaWiFS KEHE - B rREBENAT (2000 6 H27TBETH 4
BH49E ) ek F (chlorophyll-a) MEE (EAIR 0.1mg/m®)  [B 14c BESEBHE - £E
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ABSTRACT

A review is presented on highlights of the two research projects under the “National Priority Research

Project”, funded by the National Science Council (NSC) of Taiwan.

In light of the heavy damage done by typhoons to Taiwan year by year, the NSC of Taiwan places a
great premium on typhoon research, and therefore provides ample research grant for the "National Priority
Typhoon Research" project for the recent three years (from August 1, 2002 to July 31, 2005), especially
including the field experiment, "Dropsonde Observations for Typhoon Surveillance near the Taiwan Regicn

(DOTSTAR)". The DOTSTAR is an international research program conducted by meteorologists in
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Taiwan, partnered with scientists at the Hurricane Research Division (HRD) and the Nationa! Centers for
Environmental Prediction (NCEP) of the National Oceanic and Atmospheric Administration (NOAA).

This project marks the beginning of a new era for the aircraft surveillance of typhoons in the western North

Pacific.

Built upon work pioneered at NOAA's Hurricane Research Division (HRD), the key to the project is
the use of airborne sensors -- GPS dropwindsondes, which are released from jet aircraft flying above 13km
in the environment of a tropical cyclone. These sensors gather temperature, humidity, pressure, and wind
velocity information as they fall to the surface. Information from the surveillance flights is transmitted in
near real-time to the CWB of Taiwan, as well as to the NCEP, FNMOC, and JMA. The data are immediately
assimilated into the numerical models of CWB, NCEP (AVN / GFDL), FNMOC (NOGAPS / COAMPS
/ GFDN), UKMET, and JMA. The DOTSTAR are expected to provide valuable data which can help increase
the accuracy of TC analysis and track forecasts, to assess the impact of the data on numerical models, to
evaluate the strategies for adaptive/targeted observations, to validate/calibrate the remote-sensing data, and

to improve our understanding on the TC dynamics, especially over the TC's boundary layer.

On September 1, 2003, the first DOTSTAR mission was successfully completed around Typhoon
Dujuan. On November 2, the second mission was launched while the aircraft flew over the center of
Typhoon Melor. Nine more flights have been conducted for Typhoons Nida, Conson, Mindulle, Magi,
Aere. Meari, and Nock-Ten in 2004, As the DOTSTAR research team continues to harvest important data
and gain valuable experience, we believe that future typhoon observations will reach full maturity, enabling
significant progress in both academic research and typhoon forecasting. It is hoped that DOTSTAR will
shed light on typhoon dynamics, enhance typhoon track forecasting accuracy, place Taiwan at the forefront
of international typhoon research, and make a significant contribution to the study of typhoons in the

Northwestern Pacific and East Asia region.

Regarding the work on the typhoon-ocean-bio-geochemistry interaction, the cooling of the ocean due
to the passage of typhoons has been documented from satellite-retrieved SST data. The response to the
wind change has also been demonstrated. Meanwhile, a striking interdisciplinary issue on the dramatic
bio-response and ocean primary production due to typhoons has also been raised. Inspired by our recent
observations, we are developing and using typhoon-ocean coupled models to understand the role of the
ocean mixed-layer structure (including typhoon-induced SST cold wake, warm ocean eddies, and ocean

currents) on the typhoon-ocean interaction problems and their feedback to the climate and biogeochemistry.

Key words : Typhoon, DOTSTAR, Primary production.



