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A Review on “Dropsonde Observation for Typhoon Surveillance near the TAiwan Region

(DOTSTAR)” and “Typhoon-Ocean-Bio-Geochemistry Interaction” Research Projects
Chun-Chieh Wu' ~ Po-Hsiung Lin' ~ I-I LIn' + Tien-Chiang Yeh®
'Department of Atmospheric Sciences, National Taiwan University

Central Weather Bureau

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 Region (DOTSTAR)". The
DOTSTAR is an international research program conducted by meteorologists in Taiwan,
partnered with scientists at the Hurricane Research Division (HRD) and the National 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 42,000 feet 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 JIMA. 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.
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Q-scat wind distribution (2003/09/01 0230UTC)
P

e A e e o B
PETEDESESEPEPE RS
P

225N

220

21.50

21H

20.58

1
Wm 20.5E121E121 561226122, 5E123E 123, 561246124561 256 125,561 2861 26,56 12TE 127.5€

[ﬁ[‘* . ﬁﬁ%@@[ﬁ“ V' GPS dropsondes = H1=* QuikSCAT e B FHfif -

sat_wind distribution upper layer(2003/09/01) sat_wind distribution lower layer(2003/09/01)

— — o} -]
2 {_r::;‘w& = M — -
- - -

™ - _ ) - ™

e | — — -
- e R ) = i St

'_Ma‘._.ﬁ ’ b *ﬁ
254 . 254 :
-
248 g} 244
. "y

28 Q0 O : ' 2 o0 0O

7’ . o> o]
M O ? 2 @]
218 Q 218 o]

o] o]
208 @] 204 O
O dropsonde O dropsonde
o 850mbe750

™ o 350mbn~250b e o © 950mb~B50jmb
M A dE e e 1 1 1 [ETE R T T T T (TR 11 1€ 1306

H%ﬁ'-“ . ﬁﬁ%&”rﬁ“ 7 GPS dropsondes Zt §4=° Satellite wind Uik

18



Bl DLAAIEES

DLM wind alldrop—nodrop 2003090106 00h (AVN)
450 s s s s s B B

3
T80 11BE 5L 12DE ZAc 100 1356 MO0 MEL

DLM wind alldrop-nedrop 2003090106 00h (CWB 30DVAR)

2kt S

E
T80 11BE 5L 12DE ZAE 100 135 MOE B[

2005-03-23-1123

Ea)' A 7Fi*ﬁ%§”[ﬁ“;[/ GPS dropsondes =R 5H™ AVN #1544 Epiﬁﬁi?“?’iﬁf‘ﬁ% e I AR

30N 1

25N 1

20N 1

15N

Tracks of Typhoon Dujuan (2003)

v

GFDL(nodrop)

GFDL(alldrop)
~——e——- AVN(nodrop)
AVN(alldrep)

—-6— BTRACKS

Tracks of Typhoon Dujuan (2003)

30N +

25N 1

20N +

[

. GFDL(nodrop)

GFDL(alldrop)

~——e—— AVN(nodrop)
AVN(alldrop)

—-5— BTRACKS

G

),

105 110E 115E 120E 125E 130E 135E 140E 145E  ON(5p 1108 1158 120E 125E 130E 1358 1408 145E
A4 ] (hr) 6 |12 18 l22 |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 89 115 123 160 184 181 172
GFDL(nodrop) 25 89 115 115 160 184 189 172
GFDL IMPRV (%) [0% 0% 0% 7% 0% 0% 4% 0%
RS ] (hr) 6 |12 |is |24 |30 |36 |4
AVN(alldrop) 33 31 61 118 199 1290 |29%4
AVN(nodrop) 43 30 108 (164 |189 292 [290
AVN IMPRV (%) 23% |-3% [44% [28% |-5% |1% -1%
GFDL(alldrop) 10 15 0 57 76 103 112
GFDL(nodrop) 10 15 0 46 76 103 | 112
GFDL IMPRV (%) 0% 0% 0% -24% | 0% 0% 0%

q%ﬁ[*}“ N ﬁ“ﬁ%@%rﬁn -V GPS dropsondes ?WM?TEAT\ fﬁj?ﬁjﬂflﬁ\ﬂj AR S R 48 ,JE\j]:/ﬂEJ 0

19



¥IEHE @ F{fja';rg/[ﬁ 7 o

20



-1~ T R R 1

dropsonde wind distribution 200mb(2003/11,/02)  dropsonde wind distribution 300mb(2003/11/02) dropsonde wind distribution 500mb(2003/11,/02)

. m

m
e =

£
S m

=
e M

“lIOutflow! J " -

- E=T e
55 S0 C et T
Fl
7
A

200mb unitKT 300mb unitkT - S00mb WAitKT

B LCIINETE ST ST T T T T T RLCC T T T T T T CE T T B T T T T T IT T T T T TR

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

™ ™ am
14 . 2
. o e
bl e ELLE
am i E e i
2 z 2
m ”" 2 o J'",
1% s
[ 5 gy 3 e
m 3 13 C,a E ba 42 . 1M by bz C-w
L
£ A"
f
1w v J P og . - Co
(‘ \‘l - ta o s;
—~a L
_ I~ .
o - T - B50mb unit:K - o’ 1000mb unitKT
‘qll' " RR ARE NE 1 C REC ST 1288 THE R wK WK e aw Gx X Ga ke "1'( e 1 AmE WRE N I MNE 1B i

[ﬁ‘—{ — ~ GPS dropsondes FHJ H A #UEGE [ 1= % KL ffT 7 925hPa~200hPa [ 8 IR -

21



Typhoon Melor (2003/11/02 0600UTC)
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Dropsonde — 04:41~ 06:20 UTC

O : surface winds were measured

Close circle: The dropsondes are near QuikSCAT surface wind.
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