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Abstract

In light of the heavy damage done by typhoons to Taiwan year by year, the
National Science Council (NSC) of Taiwan places a great premium on typhoon
research, and therefore funds the "National Priority Typhoon Research” project for
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 -- dropwindsondes, which are released
from jet aircraft flying above 43,000 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 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 (Wu et al. 2005, BAMS).

Up to now, 51 missions have been flown for 39 typhoons, with 846
dropwindsondes released. It has been shown that the dropsonde data improve the
12-72-h NCEP GFS track prediction by about 20% (Wu et al. 2007a). In addition,
the field experiment, THORPEX/PARC (The Observation System Research and
Predictability Experiment Pacific-Asian Regional Campaign, T-PARC), including
TCS08 (Tropical Cyclone Structure 2008), THO08 (Typhoon Hunter 2008) and
DOTSTAR, has been completed from August to September in 2008. It is believed

10



that the DOTSTAR and T-PARC experiments have made a significant contribution to
the international typhoon research community. In 2010, DOTSTAR also participated
the international collaboration with ITOP (Impact of Typhoons on the Ocean in the
Pacific) project. The project is expected to yield breakthroughs in typhoon research,
forecasting, and observation when it is completed.

The foci of the DOTSTAR project in the 2010 year are:

Conducting the DOTSTAR observations

Realtime analysis of the DOTSTAR data on CWB WINS system

Collaboration of DOTSTAR with the Central Weather Bureau and other agencies

Research on the impact of the DOTSTAR data to numerical models

Research on the tropical cyclone initialization procedure related to
dropwindsonde

International collaboration with ITOP project

Key words: Priority typhoon research, GPS dropsonde, adaptive observation,

typhoon surveillance observation experiments, data assimilation
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E?%“%%éﬁﬂi%%%iﬁ%éﬂﬁﬂﬁmai%ﬁﬂﬁﬁﬁ’ﬁyﬁﬂ
Wb BAEAFE YRR ok b 200 (R BITRg AKX L MY

) 312004 # & ko AEERFETET R ORER RS o R E TR
AR BATIEAR e o AR Z BA R 2IRESNIEG BEF O A R
= 4 BT i % T4 8 1 v i 209 (Wuetal. 2007a) - B¢ (2009) 4+
¥ 2004 % 2006 # 722 B b FEBBIBREFRFET AL 0 FRE T 2
R T 1F TR A 12-72 ) PERE T T390 49 dnehp P RS £E 786 22> X
P L RTAEARE 265% c AT BFER R Y MM sV H ng = g e TR

T
T‘F

REFTF 2R R FREREFETHRAE et 1T A 5%
MTaEM e FaSfeREETRD? 2 Rh 2 B/02 % RIFIF 4
%4 W B4 = (Chouand Wu 2008) > 4 # » Chou et al.(2010b)i&— # A 4764 7

— %

# (2003-2009 ) 475 1% F L3t NCEP GFS #53% B IS gt e 5> 1395 42 B~
TREEERET O RFETHET L Y 15 X b BSFEA E 10-20% =
T ¥ - P a o FES SR RHRESE KL FELTEERITH B RAS
Pl h %#7 £ & (Chouetal. 2010a) -

LB RN R R R R b BRI B2 B b BB DA AT R

23 (Wuetal. 2007b) » 1 3g L35 B4 anag g BLp| 28 > fie & {85z 2 #n
? A AT EE B R R o P e AR TE AT AR (I E R
Rl 7o S F BRS¢ ) Beh RBERIZ 57 o

EHEEFRE BRI o deofe il ek Mip] (targeted observing
strategy ) ;> H ERBEP|ER? LA LR DR c T EER Y 2 FEEITR
W ELR] 0 ¢ 35 Tk B 4772 [Deep Layer mean (DLM) wind variance, Aberson
2003] ;~ T & B # &+ kot B [Ensemble-Transform Kalman Filter (ETKF) |,
Majumdar et al. 2002] ;~" % £ » € (Singular Vector, Peng and Reynolds 2006 ) | -
2 T & g=acRs A [Adjoint-Derived Sensitivity Steering Vector (ADSSV) , Wu et al.
20070] ; ¥ > "R AT B AR AR BB R 0 R & BB SR 2 S U A
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PR E DB ITF R o

Toh B e L b E P KA EWLR P FIP R Rl &
PR TR TR R iR M A AR o Bl b2 TR e
BA | 2 A Wuetal (2006) ¢ 2 T gLk s d % (OSSE) | #5734
B b i 4741t 1 iF 5 @ * MM5 adjoint modeling system  (Zou et al. 1997)

R B - FATHE K F P PR B mehscg % (Wuetal 2007b) - g 2
%3 T F e aodic (response function » R) | % % # % % (verifying area) 2. L o)

Hod WY W REGZHE  E&ABETARLZUFZTHER2 G VvH2Z
Tias 7 W(RLR)AE LR e £ o Afl* MMS H5N &7 36 ] PFrenifdp 18 » 1
HEpH s Awieis 36 - Jfg‘iﬁ?‘v\

-

R0 RLSR2 Ap$tt & a4 % B2
B TSRk BT L B ATR ALK o F ok B L ot
f2 48 » 2 i 2 & Adjoint-Derived Sensitivity Steering Vector (ADSSV ) 1/ e it 4
R1~R2 Ap$4>0ifF B e 2 o $ 913530 > ADSSV 22+ /] (2 & # 91 & T 188 JF B #¢
REHHRERSR AR ARR > @ ADSSV 22 v Bl & T R R T T A D
BT w0

h3td ot 2003 AL Vi TRLR S O RBER 0 g4 AR T SR

HE L35 BRR - 45 EET LR E T o P E N AR R 4T

> 2003 4 % MEEk 7 7 ¢ < Gulfstream-I1V 4% § BRI 6 f2
Fgt LD o

> 2003 #:= % =+ ASTRA LRI T 522 Xy (Em o
73 2003/3 i i if SR )

> 2003 &z SRR s (A g s EE TR
A~ 2 BRI ) 2 TR AR A (F AR s TS T
it R R R TR 2 FRBEERAL) 22 )

> B L F R A ERAFAFERFRAFATY o FRBEF

BP SR P ARRAT Y S REFRAZ Y L TY

Nam

% o
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> 2003 & 5/23~6/13~ %2 6/24 & W= = = X HERPlFEE T o

> 2003 # 9/1-11/2 S5 2 S HFG2 F HRh BB~ FHA T
TEARE (ST o

» 2004 & 4/15 AT O 2 HORURIEH T o

» 2004 & 5/17 ~ 6/8 ~ 6/27-29 ~ 8/16 ~ 8/23 ~ 9/25 ~ 10/24 % 12/3

%“ﬂ?u%“ﬁi%&‘/%%‘%’ziﬁ‘? E o~ A SAE S B R IE R
BOELR S TR AT S FERZ BT -

» 2005 & 7/16-17 ~8/12~8/11~9/9~9/30 2 10/1 = # % = /& % ~
B~ Y AT TR ER TR EEECEFT o

> 2006 & 7/11~7/23 ~ 8/8 ~ 8/9 % 9/14 = #% = = I [HT ~ prof
%%*%%‘WW%&ﬁW~?ﬁ¢ﬁ~ﬁ$1@$P§(%%ﬁﬂé

FhhAEE A FRBI PR T ) “ﬁé ez b s A 2006 E

THORPEX Pacific Asian Regional Campaign (T-PARC) &% ¢ k&
Pooop ARG A 2008 EAer g i RS T R P Eh 5 GPS KjE E R
RS BRI L R S R R P F AR T R T
P RIBER ¥ RITAMEG LA e Vo R H e F52 R GF
% B ﬁf‘"w*ﬁﬁ] T-PARC § 2% 2008 & &y /LB F S cnE & — TR > 30~ ~ 4
AL EREEFRE R E T T-PARC §F % o 3 h 3+ 912 2 0
BLRIT Sw @ 5 0N R TG o f BRI R 2 AP 2
PRI ZFAFAERFETETAFRAIFA2006# 117 21 p 3
117 0 pXFFEWLEEL R §F 2R By T 52 EREERF
31 € 4 (WMO’s 6th International Workshop on Tropical Cyclones ) » & &%+
Wb 2 R MBRI 2 TR %S 2730 AT AFE €Y E R
PEIERREIRD T L S FEeTsIr o WAL IR SR Jad i b
VEAREFC L - ALK c ERSHI IS REARLIARER S
A B 2w b BB BRI

> 2007 & 8/7 ~8/16 ~ 9/17 3 10/4 = # % taF ~ Fda ~ 3 b~
FRER P - TS CFERELEAL (¥ EP L F R
R AFRERB AR B ) o
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> {2007 & 47 3 3F AL AdE RAY B 0 e BB ARG FR
BoP w2 or B E R A g DA B ER RN S
FEFH 2007 £ 60 12 pPrFAFATAL A BEPHTPARCHF T &
TRAIFE € 0 33k 2 3] 2008 & B LRI F % 448 2 driftsonde & *
Efep i BE e R R T RB( 1),
P2 (¢ & § % k&), Dave Parsons( NCAR ), Simon Chang, Melinda Peng
(NRL) , T. Nakazawa, M. Yamaguchi (JMA) , Dong-In Lee (PNU ) - g
o E TP AFA TP A % T-PARC & ARC (Asian Regional
Committee) £ f 3k 2~ LW 28 K43 o h P+ %2
BB ¥ b IMA 2 MR S 88 3456 2008 £ S e sk
AR BPRPF%RDOT Y - B 3.2 T ERERE 2L 127 B -
At 22 R pFo 5% DOTSTAR &2 p & THO8 £ Fe 43 {7 We b ¢ 48 BLIR| TR
RIS

> 2007 & 12 ® 4-7 p > 2 4F A 5 L% = % 44 T-PARC #78 %
2008 = pLip|F S 2P| € 3k o £ W4 #4418 7 TCS-08 7 % (Tropical
Cyclone Structure 2008 )» ¢ »* 2008 +# /=%it ¥ K & P-3 22 7 & C-130
Pt a Ak TEE R S T-PARC BRI F 5 &M ¥ 03 S8 p Aok
HEHEWITORE B F R e E# (S8 Astras P AR AR
Falcon ¥z % W P3 ~ C130) eropLip| @ & o s ¢h » 2008 # 57 21 p &2 7
T8 p I g BTN 4 ) R KT ¥ WP
WMO T-PARC R % 85 & BLP|F S35 1 5> T 2 Ap M H =343 15 02 L
NF2f b F o372 28 p T-PARC RI% 85 & BLp|F 2o B 4o > 30 ¥
L F % b e iphi H fiifa?a‘ii‘éi% LA SO A R o i R a2 1
o X8 Y 2P 9 3PBFRAAAMECZRIRYY RTE
f RO s defe fe £ BRI £ BLIRIE B 1T R GRATE FRE o
T-PARC % %> 2008 # 89 4 ! ¢ i{|Fli% = & » £ &-4hoff ~ 3 &
o R EFRE e BERORR RSACE 25 FAREHE SHBR
B> @ 2008 &£ L eniEire § o5 S B RE T S FB R - B
wOATR G OABELR] TR R AP A ST RE R B ASIRAR ~ R R S~ B
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Bk s SULEpBALwF £~ Rek o

> 2008 & 6/23 ~ 7/16 ~ 7/26 ~ 8/20 ~ 9/10-11 ~ 9/16 ~ 9/22 % 9/27-28
SHRARAN F AR Aol 3 E e R F R BRI
FALAAT IR L FY o

> =g ADSSV zo jek HBLIRIIZ 6 7 HE (Wu et al. 2007b )

> HhFEHeSAEERF Rk “‘“r*ﬁﬁ]TPARC‘"”EéEZO%&ﬁT“ M
BRI S&OER - AT L W2 E Rk & Fiad T-PARC F % >
PR AP 3R SRR CET R BEORE SR
825 A B L ch BB > @ 2008 &£ LS hizgrd 3 S E S X%
VTR T A ABELR] o N F R T o BES ARG BT L&
- HEFEFTHEORT LA AR o R S ko

> 2009 & 6/20 ~ 8/6 ~ 10/3 00Z 2 12Z ~ 10/20-22 00Z = # % = i
TR I p ¥ REBER - FHEAT R EETT -

> 2010 = 6/20 ~ 8/6 ~ 10/3 00Z % 12Z ~ 10/20-22 00Z = # % = &
B F Rl s WL R ARIE R BB~ TR A R T FLEES
E =it

> ¥4 2010 £ 8 73 10 b WEEE ~p g ivie(s ITOP
( Impact of Typhoons on the Ocean in the Pacific;#& b £7 /3 /X2 3 i % 5=
T)REFH - SRR, ELEHEHABRE QT L2 10T HER
oo s SEE R B Astra 2 £ K CL130 2 e =0 (97
16~17~18p 2 107 17 p ) ek ApRBE ch~ F S BLPIFTHL > 4+ £ »
P &R 7440 ~buoy TR F BBIRR B B ES G chF R o S DT
FOFHEMET AR ERMF S A FEBELT T AR ] T

TR A B R SRR

3. 3 & BT
> ARO2E 97 34 R EC HHBRE AP (1) 5 AR
92&”5’%1%) R L % ‘%‘fljxﬁﬁq\vflj\ﬁ?\&pii‘ég
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(LA E) ~HEEEG BWFY T (N AR
M &) ~FHE P S FHE R E pp (M EARBE)
Tk g R (N AR E) A FIA S p R
Yol s FEG SR EFR (N LT E)NET PR VI
BE (111 5 98E ) B Akt FRi o CAOLZ 45 (20 5 %R 99
£ ) F 39 BEh = Dl Fik L M RE PTERBIE 0 R AR
B3 T 270 ) PF 2 7 4 846 Fe i iE o Bl chle BF o
FRAORFEFHEAPFLr P L F 222 R ERF 2 F 22 T
Bk SR FRES TR BT E AT E O B Aok b LA Y B
% - (Wuetal. 2005, 2007a,b)

> OEHER P ETETROER RS > K E TR T HT
EERF SR - FRAEZ P A RRDIRT B 24~T2 ) FER
B4 30 5P 8 A% A i 20% (Wu et al. 2007a) - 78 (2009 ) 44+ 2004 3 2006
£ 22 B b HBLRIB R EFRFETRF L OFRE 1 2I0APE
FERA A L12-72 | PR T8 g7 st SRS AE 786 22 5 T
¥ i BT IE4RE 26.5% ¢ ¢t ¢b > Chou et al.(2010b)ie - # A 45182 7 &
(2003-2009) # % i 74> NCEP GFS #:% $His /5 Wi cn8: 8 0 1244
42 BF Y BRSSO PTETHT e L0 15 % b BT
£iE 10-20005+ o ¥ — 3o o PFEL SR REHFE RE FE

ETEEERTH F RS ESREL S87 £ A (Chou et al.
2010a) -

> E X RPRPIRFETR YRFEEF ?%#&?i—'@ii
GTS > Mt i R (T¥ 27 H i b i TP » FTEER A F 7K -

B H > 2 IMA, KMA, FNMOC, NCEP, UKMO, ECMWF - ¥ ¢t d ¢
L& % bk 2008 £ 3 2010 &£ £ = & ki3t 14 R h 23 BiE b OBELP B
% #7132 {7 22 TWRF (Typhoon Weather Research and Forecasting) . b ¢ i
BN RS A BBl > ¥ o e = £ (2008-2010 & ) e xR Y
ﬂkﬂﬁ%ﬁﬁ&ﬁi(4@% 23 B AR B R ) MR R BT
B e 8 e L R P BE S Tl 5 93 % -
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> ERFL B B ARG SR IE LR R H e G
Wu et al. (2004), Wuetal. (2005), Wu et al. (2006 ), Wu et al. (2007a),
Wu et al. (2007b) , Chou and Wu (2008 ) , Yamaguchi etal. (2009) , Wu
etal. (2009a), Wu et al. (2009b ), Wu et al. (2009c ), Chen et al. (2009 ),
Chenetal. (2010a) , Chenetal. (2010b) ,Chou et al. (2010a) , Chou et al.

(2010b ), Harnisch et al. (2010), Weissmann et al.( 2010 ), Wu et al.( 2010 )
F 18 F) o et o i b AL B~ B3 2006 ~ 2008 2 2010 & $-4c £ W
§?§§%§%L$N\%£29&%%%?&%&Pﬁg,gagw

F8R CARZORERFEMMAL S EHmTEEF A o 32009
# F FF %% ¢ “r# (7 Monthly Weather Review ®% ¥ . & jisy | ¢ 3
ZAPM LK D A F L BT T 2 B & 1) (Special
Collection on “Targeted Observations, Data Assimilation, and Tropical
Cyclone Predictability” )

> HRFEELRERD > AHE AWERD SHRLFAT 2 Y
SRR AL F AN TR BB ERI A SR P oA 7 2008 £ §TiE X
BALTREFRAMBRR > ALF ®po P 3 REHFPFETRRY 5
Bk 2 W ILRRIE VAR R AT BAELATT

> EhAFFHRTAAEERPN R BWRFE B FRT G5
A FBRBLELERIT L Tl 2P (ERPEURTER

R PR HE T MR kR B e/ R R RO R R
BLo SBELRIE S A B2 b d HRALEIGETEF BEVREEAE
R -SFEEFApIVH) T f (AP 2§ ke
BIfL g 2457 > 2 32007 # 6 7 fado o d o< BB L RIE P AJF
KEaF L HpF o 732008 & 6 * {7 ®%E TIMREX 7 &%
FAAREZPFREPIFTHRLTSE o

>R AT BERN R FEE Y R BRIAE RS2 RR

BLR £ AT R 2 123 (Wuetal 2007b) 5 © g * 17 5 27— A E% (4r
FRBETEES FRFTHEER Y Y ) Bh BBRRIZ 57 0 ¥ 5
A TR A E R BRI R BRI R TR AR Y R
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Boo e nld SHERFE - EZFRNSFE2 ONRESF 28T > 352
PFASGHRIAFEREAPMAT T BIF = B 87— 78 R b BRI vE 2
#EFHRECFT - 2RF %5 ¢ “rg 7 Monthly Weather Review @ »*
2009 EF A4l LR d AF AL BB ET AT 2 RS
~ % 7|( Special Collection on Targeted Observations, Data Assimilation, and
Tropical Cyclone Predictability ) »

> O ERVERRINEFRATECAAT I TR SR F e
8 T-PARC % % 2008 & & W BRI F HRER - B T EAL L RE 2R
£ & ivdad T-PARC F % o T-PARC § S 4 4 3 S 8 p ATizh3d
BiTenmeh c EERPEG e 2 (5 Astras P oA gE A0
Falcon #2 2 ® ¢ P-3 ~ C-130) =ip|F % - T-PARC § % >* 2008 # 8~ 9
B0 e QIR S > RAHAOR c FRE R CEFEr BE
B b % N ATE 25 A REE S ORBEP A L hiEizd 3 S
S8 R O & R LR

> ¥ 2010 # 8 * 3 10 ? ¢ h W E - p £ivi{T ITOP

T

~)

( Impact of Typhoons on the Ocean in the Pacific; &k 22 /4 /¥ 2 3 i % 5=
T)RERHK LRSS ELGHIBREE O I 10 T FE R
oo & LAY R BIfAstra 2 £ W CL30 B3 piEime x (97
16~17~18p 2 107 17 p ) ek ApRBEch~ §F & BLPIFHL > 4+ £ »
PERF F40da ~buoy FRX A BBIRE D FED g T4 o L HEF
FOOF G T el B A FEBEIT Y PR T D
v o HArRg A k- D EREBERI K
>R AT ARG} ENER PR SRR P R
Mo FIIRATE B3 2005 £ i b E A ARAL - o hpE-NLE TS
et ~FRel | TERI R LT o P REFIN207 £ 47 EEE
BAL R EE TR P8 24008 - F o 3 RR 7 A
32009 & 6 Act - F FBRTIERER G - LT ERFE
PEFTREY  HRAEAEEIPIFER e T2 KT BT
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r B35

. 2ERAZFEFTFIEMIEFET™ 1 2857 0P AFAL GRS
ER L A1& 78 Tucson BT 58 5 2en T % 20 E#gh 2 £4 § %273
€ 10 €3k A ¥EE =% American Meteorological Society  2* € 3% & + & & &
FoZ2Z 2 RARRRPMAL §R-XERY AT 5 DRR S 5
R FRALL I LA %0 R F B B AR b () R
SRR > 7 Y KB - Extratropical transition(ET) ~ %A FRIE*
AEAFRIIE BRAES  ERAR 2R B PREEF ST SR
B o ¥ #¥ DOTSTAR 2 T—PARC 2 £ L3R4 7 & M ¥ B2 & 33134
§ 7 37 5 F 3% 24 targeted observation 2 H $HRER %R~ B AR by 2
BiEGeo i fFAIREBEG 0hm T2 2P 53 ORKEERF
3 B (Chen et al. (2010a), Chen et al. (2010b), Chou and Wu (2010), Lien et al.
(2010), Nakazawa et al. (2010), Jung et al. (2010), Weissmann et al. (2010), Wu et
al. 2010a), Wu et al. (2010b) °

FAHAHFAL G MAEr FA X EEFE P A B 5 T Targeted
observation and its impact in DOTSTAR and T-PARC ; # T Concentric eyewall
formation in Typhoon Sinlaku (2008) - Part I: Assimilation of T-PARC data
based on the Ensemble Kalman Filter (EnKF) ;° p & % #7311 & DOTSTAR %2 T
—PARC ¥ *1iE @3 g3 TR 2 % p TR ke R PR B TR Y o
PRGN LB OF R IY PO REFLPF LR
EPaEIR 0 A % U o

2. 6 " 25 PAFAIL BB LNd FRPRFEE € (American Geophysical
Union) %A  B#42.12010 # & * T 5k 12 € 2K T %i?f‘iﬁﬁi§5§€
g3t € 4 (2010 Western Pacific Geophysics Meeting ) » ¥ ¢ * 2 %

" Concentric eyewall formation in typhoon Sinlaku (2008) - Integration of T -

PARC observant Based on ENKF data assimilation. |

3.7 % 0509 P A4 g 2010 &4 B SRS ¢ (AOGS, Asia

Oceania Geosciences Society) P B 7 i3 % (Hyderabad) #E¥%2 2010
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# AOGS # ¢ ;> ¥ ¢ @ % % [ Concentric eyewall formation in typhoon
Sinlaku (2008) - Integration of T - PARC observant Based on ENKF data
assimilation. ; % T Assimilation of Tropical Cyclone Track and Structure Based on

the Ensemble Kalman Filter (EnKF) ; & B A % ©

4 AFFALRENOP SPITR S WEAREFA A RRA LR E
TRy 8 %% ¢ ) 842 [ Targeted Observation, Data Assimilation, and

Tropical Cyclone Predictability j» E#3F 5 & & F 7271 8o

5. 117 1520 p %4t B F % 22 (World Meteorological Organization ) ¢ 255
2R R E B2 IWTC-VI (Seventh International Workshop on Tropical
Cyclones) # 3t € » 3 16 P € & ® 382 T Targeted observations for TC
trackforecasting ; L AL e § 7 ¥ 5 < FAPM L AR OE Ko MAp Y § od
CEERE SIS P

6. AP E AR SR AE O TR s VIR IR E 4 BRRE O
SR R R 3] B PR B TR TN MR 02 fedk i o

WL T AR R R M B e T

a B mfrgh (Kompasu ° 2010/08/31/12 UTC)

BT 2 50 F T E%BES 07 5ocieh » » 5% - BRERT L%

Beh o ASTRA #4803 p T =581l oA > BF@EF 525 pF 354 25
PP LT fadhjx i3 > BB R FRIC B PL =R ol 4 977 o ¥ ob o 17 fedhjx i3 97
£ 591000 hPa b H-R|4cB 5 #7m » d b FHA G7F UFRETEE & B 5 R
Gk BRI B 6P 5 F %A QPESUMS i su#thg 7 chf # BB B /T~ B b 45 #°
S 2 Fh ZRA G L TR B ARPEARY R ERE R
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08/31 . 22:00

45380 31 p 167 “’FEE?%E’?\, TRTHE b BT ~ B
5 Z B - Evé‘?"/ﬁt?(

b % ®so#h (Lionrock » 2010/09/01/00 UTC)

- £
B 6: 5 % & QPESUMS

FRidkh 2787 ST XE%HY 65 %h » 82 31p =8P vz
Bty 200 B AGEITOR NE | FY8 2L RALSF(RT) -
BABELPIRFPFRF S 4497 1 p 0000 UTC (= 8pF) sV spdp i &
TP o ASTRA fef6t 1 p F = 58,28 Aot » »0 1 5 8BEA2 & 51 >
FRRE G 324 4 7 Yol 16 odhjz i » BRI R FRSE P68 4o 8
#0on o F¢h 5 16 o3k % 1% 97§ B¢h 1000 hPa b 3P 4B 9 77 o ¥ ¢F B 10 B A
F % &b QPESUMS k sierhgm en{ B BLRIEL IS B b £ BB /T2 0k 2 WA 7
Ao T MENFT L B ARPIERY K EY LR ORRTR
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2010 # & %, (LIONROCK)
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Bl 7: % %A>097 2p 06Z 14 2 FRideh #FE/ o
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Lionrock [2010/09/01—002] 1000 hPa
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10: § % £ QPESUMS s 3t 9 » 00Z P kf 77 2 % Be o Be b BT ~ 7
IR THETATR (Bed plE B OMRR 2L mh ) o

c 7R gk (Fanapi ° 2010/09/16/00 UTC)
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WA H205R L GITER o E fEH8A Lt R A LA S (FIL) e ¥ EE
RIFL {7 90 I 5 45497 167 0000 UTC (1 == 8RF ) shoieal SR FE 1P 5k 2 7 i -
ASTRAH 016 P & BAEE324 A2 {8 > »v F £ 108464 E 3 - TP/ 56/ pF
145 » & 5 Yo 104 T3 BRI R T B He = B 4o 1297 « ¥ 7 5 19
Yo 7% % 90 £ 01511000 hPak HR14cB1347 7 » 324t I pF £ W eC— 1308485 F
Hi T T ARER B AR (B14) - B 2 & 1F b A% - BRE AR 4
Bl 3 N BTSSR AT IR L 1 o ¥ A BII5R] S F %
£ QPESUMS )¢ 557 B 77 e B BLRIBL /= ~ Reh A PRS0 2 firh 2 BA & 1575 »

POTRUEPTA T B ARLRIEAR Y R AP Y £ R IURT R -

2010 FLARM (FANAPT)
30 115 1202 125 1305 o9

25 09/20 JjL e .

26

B 140 125 130
6 S (fa>=b] (/) § %8 M (Teand?, 750, da/e) 6 SEA ML el 2. /o) ® A K (YanyclT Sa/c)
Bl 11§ % kgl o2 70 el 43 $o BT o
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09/15/2010 1301 UTC MTSAT-1R ir

A : G00QM
el | {9 o C Ojv '-—-l-l ‘g
716 p i b M2 ITOP R ELR|F %2 C-130 £ F & 1744~

PRI R b (T H & BLIP -

B 15: § % % QPESUMS i s+ 9 7 16 p 06Z ?F%Eﬁi IR R R BT
AW TETRTN
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d =i gk % = =0 & 7 LR (Fanapi » 2010/09/17/00 UTC)

97 17p i b B 44 7R g b 8 (7 % - X B 7@ 097 17p + = 8pF Y
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Megi [2010/10/17-00Z] 1000 hPa
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Tracks of Typhoon Lionrock (2010)
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