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AT I BV RIE R E SRR/ INZHIERRFF » BL SSM/ K2 QuikSCAT {1 2 0 &b LR BERY
B MEBUEEAE - DU P IR PR R A B B T B FERRHEL - AR ZEEEY 2000 4 2 2007 4R 5
AZ 11 HRPFICRPEE R BV A ie(E 24t 106 (& » DIE A 2/3 2T A4 e > 1/3 (2 TR
SielE - BRREAE R - B ARF R ARG/ NELRIEEHRE) - 35 (E5REE 2 T 31 {EHZE4m# JTWC
HERTW R TR T RE 3¢ fg R BT RUTEHY 248 » P THIRIE Ky 88.6% 1 E BB AME L AV/NEL - AT THIRELRE
F Ry 91.4% > BURH [E R 4UA/INa] B THIR Z B © [TTAE 2008 £F 5z 2009 £EHY 24 {8178 2B 7 -
I 18 {E{EZE AT ECThEg Al TR S E R ERVER - BNESBLRRELEERLHEY - 7IAER

BBV R AR PR DR

1. BIS

e TR G R AR i S Bl m] - R A BIAR
B S A T O A 1 B SR AT o 01 35 ] IR 5 L o
(National Hurricane Center, NHC)H 2003 H=£E R
JETEHR A EH 3 KEEFZE 5 K(Schumacher et al.,
2009) - RIETHE KER AN - BT R4k
E’J%Fﬁ nﬂ&ﬁ‘ég il Ry — KRB MraRE

SR A B B 5 e T 5 A AT IR = (458

éE/EJ HE’JE@(EA@L It B e P S B B
%o A E LIS MR B B ] ROt Gt
B R 2 A B R R A TS - (HALS MR EL ]
ROt Z 2RI BRI O EERE TR S E
R TR ER

B RERE R TFVREREA ARG L
Jik » Gray(1968) 42t/ A FI ik By SR g s e iy
fB&fF: > s N {E B & H MeBride (1995)3E 8 H:
B RE AR A& BB T Sk iE &

'R A B F R L
HEERIERE S TUICE R

Fi ik

FEE ~ 1BEIBE ~ BEA LMK

TE IR EREN SR SRV RIE A R TR
SRR~ PR R S R AV ER E B R
Hh o FR R KA A %EI@EEHW%?
IR B T RO LIRS 5 T R B
i€ °
Katsaros et al. (2001)B[F]FH QuikSCAT #HE2&
TeHHERR: HH BV (BR (Tropical depression)fE2 Bk AT
PRI PAERR » #E DA AT RE TP BV (R R Y 21
&t  Sharp et al. (2002)7H FIAH [F] 7 = B REE TR
TEESEEE S 0 DL 1999 A TE R E R (E ZE
FE T R BRI (E 0 WERERIAE 2000 4 KPEF
B 2R M A VE T BT RIE 247 © Lee et
al. (2006)bH 7% P gt 6 Jy Hi i 48 1 R i A2 ol 2 B4
5 RE— T Ry BRI BB R - MR S AU 2L
5 RELE ISR » E RIS S H EL AR iR
TE 7 $% 1% 1 BR 10 o\ B g 288 Y 75 e 2 L R 2 A G
& EAREFENEVEE - BiiE LERaRrvEE
AUk 595 BRI ERA ARSI SR
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SRR A I R AR R Y AR S FEE S

BT SRR T o B 5% fe 75 R g Y 2R o
B ORISR T A HET > 252 (2006) E2 M LA
(2007) 8 LART RENiE BRI ES
PR ERIE I RE R R LARE BV SR IP  Z 83%
e B PRI RY AL - BN A A ERYE
A RSB HH(2008) LA S F I RE BET R B A
1R8O WHIA DRSS R RAVE BB %0 A
DS A re g A SR B 2 ok - (B R B PR B
g MRIEFAFEP AR - M EaibFe s &L
] T2 R /INA G HE(6' )67 B 44 )HEF TR J{E Bt
ERETR . WoARH E R BT RIE ARG NS S
AkERzE - AT FER e ST B3 B (2008) AV i
[ LAZR T 7 B e FEE B 7 FEE 2 PR e L FH SE 7 2
S P R EH B EIVE L WA EE
PHAEACTE - [EIRFFI ALY Mg s o B H B RUiE %
FENREAIN - B VIR E s SRR T S AR -

2. AEERIKRERSH

a&

KR FEATE BV E R R SSM/T &
£~ QuikSCAT #E &R ~ ALIMRIEEF BRI
JTWC i EESICE ] -

SSM/T (Special Sensor Microwave/Imager) fy—
e B 2R g > S E Y DMSP (Defense
Meteorological Satellite Program) 25 2 | » &5
— I {F 3 FCR B 1548 - DMSP 2511 2 Ry KI5 E]

SR > DA 98.8 EGETHIEK » “PHE S
Fs 833 N H - SHTHIER—E 94T 101 34 - g H
WERNEK 14.1 [ - S5—(EEEL SSM/ 281y DMSP
W2 1987 4 6 ATtz - A F-8 - Z1RHEAE
555 F-9 2 F-18 Horfr F-9 SRk SSM/T {55 F-12
SSM/I sl fea I it e T8 » F-8 ~ F-10
F-11 ~ F-13 ~ F-14 HIE/Z1-1FZ - SSM/T HA1Y
B > 47 A By 19.35~22.235~37.0 Fz 85.5GHz(#%
SO EL 19GHz ~ 22GHz ~ 37GHz ;. 85GHz FoRlih

VURZER) - BR T 22.235GHz & ficE = E MBS -
HLERZ B S B T Y B B PRR B AR A (12

2 JBRUEE -

AT FHES

F=H EE10:2F118

SGRFLL V RFEE ML - H ARFRK PR ESHE) -

HE{EEE -
ERRRIZE K K22 4822 (National Aeronautics and

Space Administration, NASA) A 1996 4F % &
QuikSCAT %% 2 (Quick Scatterometer) » DAFEEEAT
1997 fF4- LB JJHY NSCAT (NASA Scatterometer)
BUAERS - QuikSCAT Ry KP5[E101E 2 - FEH 800
ANHEER LA 98.6 EGEITHIER - XIETEL R
1800 /A EE - FHIFHIT 90% A I ERF g - 22
[T Ry 25 /AEL - SeaWinds BT Rl
QuikSCAT F 7R » ol N2 KRR E &R
VR RV R R[]

LM E BB E R AR E H A S AR E
TEEERE B3 7T GMS-5 (Geostationary
Meteorological Satellite) ~ GOES-9 (Geostationary
Operational Environmental Satellites) 5z MTSAT
(Multi-functional Transport Satellite) = {[EHER[E] 2
R BB R A — BT R
IRFFEIAYEOH] AT HEE RS EN I B S 8 e -

A (B AR ORI e B 5 g L i 0 (Joint
Typhoon Warning Center, JTWC)E2{It o 3 d 00 FR3E
BUSEN BB REZ BRI E R LR E RO,
HUL I ER > TR AT AT R RS /KIS BV SRUiE
LR AT R BN BN T A ERETURHY B R
feEENHEE - R CE RIS A - TR - &
2 R B BB R B E R 1T A R
& DR ARIEE N — A B ERET L
SRERTE ~ ORI ~ S b0 RIBR BRI T 4]
FE A H58E 734K 47 B Tropical Depression (TD)~
Tropical Storm (TS) - Typhoon (TY) k. Super
Typhoon (ST)(3% 1) Hrt ST &R REtH &
RPGFESE 4~ 5 RAVREGRE -

3. BRESHLE

R R T SR VE R
fig » HE e R IR IR B IR R
B o A SE R E R A H R R - AT
W RIE(E T H 2 FL SR RGN 5T

\
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HE N H PRI E S E R R A1
AT 25 A ap BT BN {E S B (E B e 88 b
B > WANLAERG AT - BUE Rie S mie - &
FEASIRIRIS R SRV B e B BLAE SR I & 5k
JEE TD(Tropical Depression) @ Z5EERFEEISEEE
ffhés SR G ISR - AHZEZ HIVEIEI L ER
2Ry TD Ay RELGE S KO ERIE -

%1 JTWC BEEGRE 4k

The Description Labels Maximum Sustained
Used with Tropical Wind Soeed
Cyclones by JTWC P

Tropical Depression (TD) =33 knots
Tropical Storm (TS) 34~63 knots

Typhoon (TY) 64~129 knots
Super Typhoon (ST) =130 knots
(FR &R

http://www.aoml.noaa.gov/hrd/tcfaq/tcfagHED.html)

AHFSTEERL 2000 £E 2 2007 4EfE 5 HE( 11 A
HYENVT R (E LT o0 - (R ERHER JTWC
B0 MBS E R ISR EiE fydb4E 0 EH(ILeE
40 J& - BAK 100 ER(HEL 160 & 5 PhEEAY(EZEAE
HA AR R8RS JTTWC EFEH TS (B
IR R EE KT 33knots) PA_EA &4 A3 A {E
2 R ZEE Ry 106 {EEZE - B AT ZE & A
LTAMPEEEFTEN JTWC KRBT HRETNE
BEHROMIE  —BH R BB R I - (EEHE
il 42 B EI JTWC 2547 TD & iy i BeRifd - 18
KIFAFERIER Fy pre-TD Hf -

T, = 118.1861 + 3.4586TBgy — 1.7991TB, oy — 2.4178TB3,y +

KETRIHER SSM/I RUEAIATERTTR 28R
BB S 2% ¢ ] F#4 8 & (Sensible Heat Flux,
SHF) ~ J%Zhaf & (Latent Heat Flux, LHF) ~ JEZAFEHT
£ (Latent Heat Release) &1 & 554 o

A R A & B EGR B ISR A Z DIYEES
A\ (Bulk formula)sK{5:(Liu et al., 2002) :

SHF = pc, ¢, (T — T, W (1)

LHF = Ipc.(qs — q2)W; (@)

Hrpp RZEREE » | RZk38VEEL - o RyiE R
EEZN > cn il ce Al By 4E B8 (58 (Bulk coefficient) » Wi
Ry /EHE 10 A RAVEZE - Tof g0 90 7l B BR i
F& RO Ry T W Z AL » Ta F qu RIS A R
M 10 A RCZIREFORIE o MU IR E R
J& TR - HASETEAIFE SIS KB
212(2000) } Liu et al. (200)HY /5 7A#EfTHR -

RN (T,) ~ HTE I 25 RO (q.) KA E T
LR (W) B RS 241 20(3)(4)(5)(Goodberlet et al.,
1989) -

Horp SRV 1997 4 1 HE) 1998
12 H 0 J0EE 0 B 40 [ 0 LK 100 FE 180
f&E2 SSM/L &} » 2% Goodberlet & Swift(1992)
Z Rain-flag JEFRIERTERIETE - PREEH BAATER
FHEIRF ] R (i B RO BB RS R o T4 B
Wima) 82 7A(Backward Elimination method)#5EEY 5%
HEHRE R H R R T -

3)

1.1198TB3,y + 0.4144TBgsy — 0.1365TBgsy

Qs = —101.3978 + 0.5473TBygy — 0.6774TB35y + 0.0782TBs,y +

0.7656TBgsy — 0.2540TBgsy

“)

W, = 96.015 + 0.162TB;gy — 0.228TBy,y — 0.701TB37y + 0.527TB3oy (5)
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T,=T— {0.2 X (s = ga) X % x Il/%‘ } ©
h )

Hp T, RiBREVRIE » qs Rofl Ry T I 6
FUREE > g0 RITBEZERRYE » ¢(DERER T
IRFEVEEADRE - FrA S E TA SO (BT
ZERRE(T,) » IRA G2 A EE & R EEUE R -
A7 B Watt/m? -

TBERRIERLHE2 Rodgers & Adler
(1981)Z 5% » I HYEE R R Homna Uy

&

il

LHR = Lpf Rda 7
A

L AURZERTEE > p (UERR/KEE » R Rl
Fo WHER A BYESMEEE 5] DU &I
PIRYEEMEI R - BRI Ry Watt o Hoopr R By RS -
AIHIFA SSM/I SR ARRAT: - [ pRA S s 2
FH Ferraro & Marks (1995) 7 FZ = H F FRHET
W e

Land: SIL = 4'519 - 0'44TBI9V - 1775TBZZV +
0.00574TBZ,y — TBgsy ®)
RR = 0.00513S1}-2468

Ocean: SIW =-744+ 0715TBI9V + 2439TB22V -
0.00504TB3,; — TBgsy ©)
RR = 0.00115S1%16832

Horb ST (Scattering Index) Bagdtfasy - T L
REREER > ME W AIERFEE - IROERE
HIFS SSM/T BRSSP e A e AT TH T RE AR
F/K 2 Kk e ERH HEES & - TR B EE
N1 FE FHHICH 15 B PR AR A B (AT 5 T B
7K Grody (1991) -

B R R 2 BT B E T B ARIE 2
52 BHL(2006) R AR TG (2007) Z WF5E > Hi AT IRk
B BB R RBEPEE =F IR A
RN B R G BB Ry Watt/m® > [ PEELRE
RN F Watt - FTLLA] B EVGE R fBEVEE TR
SEFTfE - 4E R (S0kmx SOkm)#HARKL Watt - [f %2
={E{ENIFEAR BN R Mg ts L b SERIET B > WA 15
F H HYEAIE S E Al -

&

E=H ERE102F 14

3.2 1HREGLE

FIFH QuikSCAT [ 7 i i ] il 228 ]
FHEDEEE < W RIS HER
Ry BRI 2 e (Curl) » FHEDEREAVFRILT ¢
w=VxU (10)

o RFRAENEE - U BHEEE > DRREERTR
A%y

ow 0dv du 0w dv Odu
———————— ) (11)

u~ v Rl w HIAER x J71E ~y JTE K z J71E 2 JE
# o TEKNREREE ] L EEREETTE S
T FORAAT
dv du

{2k (x0)=7 -5 (12)
¢ RMHENRIE 35 B IE AR R R
R EERIRFRRAE B Ae e fEd0FakIE
TEERFIN R RGAER T ERE LA E e
BRI RIE G AER > T8 i B v E B =R
QuikSCAT [ > [ [ JE & i 15 -

3. 3 RIEHRRANBEENER

AT AT ZE 1 Z152EH(2006) ~ FRILTE(2007) K48
BEF(2008) - FTRENVT RIEZ B 14858 B EUR 4R
T By DUEE EEE T (B ¢ 6'X6' &)
AT EEIEVE AT R AN BR T A REfEATE
R ML RIE 8 2 24 )R B BIAERTE E 2 4 (R
e IR B K e F e e a8 B IEERE 2
HNIEE ZA T A R 72 © Ry MR [ 9 HE W] Ris 25 R Y
a7 R m H L AR ALY MR EEFHE) B
Bl R B ALE BT RIE RSN - (EH E 24T
SRR — TR (R )52 (5 48 58 B S iRl Ry s
1% (8 1) > Fi£:3% Cattani et al. (2007)0955 B RE1E
HESERERT 273K S0E /R E R EEREA
508 2 - [ B ERYEL Y RIS ZE - A ERAE T Ry
E L o BRI [FRF R E (& 3)FHEE
RECTTHIE Z TR T 2K D0 o AR 2 HIf 5%
JERR - MEVERIEE R A48 REFHEL Y
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ME - NIEERNEEAVEGGER A B R iz SMER 05 [HE&EE - —HIFIHENZERR

fy - 80%([ 4(c)) Fy 1l > FHHERAIREZE 66" > F2/ Nl
BLEE RGBT RS NYHLE - EeLArg Ry 2'%27 - ERERA(E 54 80% 1] ALAE 4(d)sREREA -

EERHEMIE Z @ Ryl FIMERE 1 EEEE
(BI 250 THER TR E(E 4(a)) > HITHENER
i 80%HIIF [/ MENE 0.5 {EREE (R 3°%37) - BL
BEGHEF R REER(E 4(b)) » [FfEEHE 80%

112005 2005081818

Lar RN 3 2
1GSE 1106 115E  120E [ET

1 [FES 2 IR SEREGT > B R 2005 4 8
H 18 H 182

1256 130E

(BB RE R P18 1 ZIEIENE » TR T HE
Rl Rl Z SLEIETTTE > B Ry 2r > nKIGEIETH
Fymo’ o IEERE R 4 WETILLELTR 0.8 B
80% > SR Ry E B AT (S ETRAYRIE -

112005 2005081818 1.0

E?G “‘ \HSE 110E 115E - 120E \ZE \30E |35E'. ;40E H;E :;E WV;:EI AB0E
B2 [FlE 1 EAELAEERZTRE - 0B
FE=lt 273K HEZE s Gt > D &

EHIERIRREE R BARRY 273K FYERGTT

3 HAEFAEAR MY IR FRAERE M - HE [ 1
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o . g, 4 \‘.'. "@

(©)
4 RIEREANETRERE - (@)(b)()F T+ H aEFRAR RSO

x4 BOERETARGIE
HE 2 AT B E]

4. DATERSTEH
AERE Y Ry WD S HET T A ¢ 5R R ) Ry BEHY
2000 £ 2007 2 {EZEHEFT TR 2) > AHH P
2/3 EZERII BT IEBUREE 2 £ RRE - DIER T
(9 1/3 (EZE T THEGTE 5 55 80 /2 DA AE R Y
2008 £EE2 2009 FEHIEZE(FR 3) > LU S —H
73 KAT 2 BB H R Rl -

4.1 HERBEREERESR

HEHY 2000 F£2 2007 5> 5 HE 11 Ak
SRIEEIE TS PLEAVEZEIE BT 7T E R (GE
2) > TRlERARAEELR 106 [ > DL T A#PRE TD R
S ERREJISE BRI E OB S HIE -

FEE IS MAIG(2007)2T574 - RS (E
ZEPEHPEEE 2/3 (EEFEEILME  FESEE
pre-TD JARISRURIZNT B BLAH S0 8 B 2 “P A {E B
FRAEZS - SRR ERE R PIIEIRE — (AR = > &%

E=H ERE102F 14

$ LI o X =» "%
. 3

(d)
M ARER/ NI IR 2°%27 ~ 337k
EREZEEE - FEEE 1 () REER RIEHHE 1 ZIEEF -

&S FIEIRE B 2.386x10" W SEERAE £ 0.802
x107°s" o

Ky T iobR It BRI /2 S Re fBUR HIET TD JE R B &
HIMHE » RN 1/3 {ERASE (E 2R BeaE LR - 8
BB EZEETaman T -
WFSEEZEMH 1 © #182000

AT G (18 25 4 5% Ry ek R PE AE A A &
S G N3 A2 2 B AEAR © B1#182000 Ko 4217
2000 FFHYEE 18 {EEG/E, - HHlE 5 2 B E nT 8 E
2000 8 H 13 ~ 14 HEF » BT EELEEE B AGE
MERE - BURIERERIER Y AR & MR B LU R
TD - [H#E _EFHHTEES - T E 8 H 15 HW#& &
MEEME - 1 JTWC RIJZ(E 8 H 17 HIF#A0 TD &
o TR LA RE A ERE R DI JTWC #70
AT R BN IR E EAVE PR TD 5 (30
TD & i EEJEAH AR - (B4 Ry R Y
AREE > BEURERIEIE & TD FREHRE -
BFSEEZEH] 2 © #062001

2001 fEAYEZEFA 062001 ~ 112001 ~ 162001
192001 ~ 252001 J% 272001 7 {E{EZE > wJ&F =N



LTH6  BIRX  RREENR

{EHE ZE Y B 8 B FEAE FRREAE JTWC 3847 TD &
Al 1 5] 2 K BRE - USRS LS
BJIRE R BUEAE AT L% TD /K -

Hr o {52 062001 (B 6)1F 6 H 27 HIEEHE
WG AFEMIE - 15 28 HEJEBUE (g S
FIE > ZRWESEA LS > 76 A 30 H
27 H 1 HEJMEEEEER NE EAaviER -
RABERIEE 7 A 1 HZ 2 HAKERY I
T BIRTETRE G 58 - HE IR (5 B (E AL RUiE
SR FEA — KAV R R R (G 2R E TEELR
FEAEANG T T FEAYIES » KRR R (SRR
SRR AT -

WFEEZEE] 3 : #092002

{lE[Z£ 092002 ([& 7y LAB FIAE pre-TD HAfH £
JHER A TR T (B R IR e AR R
EAIRRE - BURIBEOINE S TD AR [RATH
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Using Satellite-Derived Thermal and Vorticity Parameters to
Detect Tropical Cyclones Formation over

the Northwest Pacific---Determination of Cloud Cluster Sizes
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ABSTRACT

This study will use a dynamic computing coverage by considering the cluster size variation of the tropical
cyclone system, and employ SSM/I and QuikSCAT satellite data to estimate the total heat energy and relative
vorticity, respectively, in finding better thresholds for these two physical values as whether typhoons will occur
or not in the Northwest Pacific. This study selects 106 tropical cyclone cases during May to November,
2000-2007 in the Northwest Pacific, two-thirds of these cases are used to establish the formation thresholds,
one-thirds of these cases, which total to 35 cases, are regarded as dependant cases for verification. The result
shows that if we used a fixed tropical cyclone system size, there were 31 cases can be announced almost two
days earlier before the official JTWC warnings were issued. It reveals that the dynamic tropical cyclone system
size could improve the prediction accuracy. Furthermore, the verification result of 24 independent cases during
2008-2009 shows that 18 cases could be predicted before JTWC. It could improve tropical cyclone prediction
accuracy by considering the cluster size variation of tropical cyclone systems.
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JEE A A AL 2K
mean/max/min/SD | region DJF MAM
SST KS 22.8/25.6/17.2/1.4 23.8/27.1/17.7/1.8
(©) GS 21.1/25.2/11.927  21.6/25.8/13.1/2.4
Cloud liquid KS 0.17/0.35/0.00/0.04  0.14/0.45/0.00/0.03
water
(mm) GS 0.11/0.17/0.37/0.03  0.08/0.14/0.02/0.02
Rain rate KS | 5.12/36.80/0.00/2.66  5.74/15.20/0.00/2.26
(mm/day) GS | 5.08/10.78/0.15/1.27  4.66/7.72/0.00/1.30
e RpTarion KS 8.4/10.1/5.6/1.3 3.9/5.4/2.2/0.9
(mm/day) GS 8.3/9.9/5.7/1.1 5.0/6.5/2.5/1.1
Moisture flux KS | -29.6/80.3/-87.9/35.8 10.3/116.1/-54.9/34.8
divergence
(10 " *g/kg) GS | -17.0/20.9/-80.2/31.1  2.0/51.2/-52.8/28.0
Moisture KS -33.2/-14.3/-45.6/7.2 -6.2/1.7/-15.6/4.0
advection term
(105" *g/kg) GS | -19.9/-1.5/-36.6/10.5 -1.3/5.4/-12.4/5.8
Moisture KS 3.4/115.5/-63.0/34.9  16.5/119.3/-44.2/33.5
convergence term
(10" *g/kg) GS 2.0/33.7/-48.8/23.8 2.9/48.2/-47.2/25.3
10-m wind speed KS 9.4/12.6/6.8/0.6 7.8/13.6/6.4/0.6
(m/s) GS 9.8/11.9/6.8/1.1 8.7/10.3/6.0/0.9
Vertical upward [l 750hPa/6 400hPa/5
wind
(hPa)/(10°* Pa/s) GS 300hPa/1 700hPa /1

100hPa /3
150hPa /5

150hPa /4
200hPa /2

2.1.2 BERIEK(rain rate)F)EA

7K(cloud liquid water)

[T "‘b

ITQ QN

A 25 N EANERZ E o

W PR R R SE P OR RE K I Y 22 & BHELE

LRl EPREE/K (cloud liquid water) 5 A A 22 B &
NETIREKER  NMaEK-

FEEROK - 1E

AMSR-E > AMSR-E 22— B oR i@ 4 - B
H{E AQUA 2 L A 12 {EFE 6 iE » H
SE B 6.9 T 89.0 GHz « (5 2002 4E 5 [ 4 5
et o ERHE 2002 £ 6 H 1 HEUH » % 2011
10 H 4 HiF1LEMF - fubeft—RAiEny &k
R =R~ EE -~ S ER - S E R
EEREAE 4k 1440 x 720 {ELEFSES - AEMTELY 25km
x 25km(~0.25 degree) ° A S A H P ERHEZREf

S5+ TAIERHESFEST T - R (Rain rate)
R HE [ 7K 3% (rate of liquid water precipitation) » “f~
BEEREREKE 0K - Tkt 25 NERER=

2.1.3 i BFRAIZER : QuikScat

10-m wind

IBRESGERIE 1999 F 6 H#5HY
SeaWinds on QuikScat Ku-band(~14 GHz)f#U R EHY
B - B FEUEM - Tt 2009 £ 11 H 23 H
SHACBURI - BURIR AT EE (wind stress) » 24T
TR S EHY R - RS EEE T 3~20
m/s 2 KEHERERE 2 /s JF[AIAVRERERE 20 & -
AIREFEUIIE 2 T AW TR O 2
KRTHEATERIERR - b it — R ERE R
=RV FVE - BPgER - eERE SR
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BRI 3 1440 x 720 (EABHE S BEATELY 25km x
25km(~0.25 degree) °

2. 1.4 BBSEHR © Gsstf.2b Latent
heat flux/Sensible heat flux

Goddard Satellite-based Surface
Fluxes (GSSTF) 5 NASA 2 - FI|FH GSSTF2 bulk
flux model HUfGVUTEHE(H - AIREVEE - JEHUE
B~ KR mEES SRS BN T ERL
OEREIFRE EERY -

SR AT ¢

Turbulent

2
Wind Stress t=e cp“*

Sensible heat flux SHF = -p C,u 6,

Latent heat flux LHF=-p L, uq,

ERMERS RS - BEKRNERDRE -
BAHERDMEEIKR - KRIDRESE - HZER
AEEENEAHEHER > HILHR
NCEP(National Cholesterol Education Program)&i:}
PRI TR  ROKERIE -
TEREIIEL RIS RS -

AW ZEH VB GE B0 A2 R ~ AR
EHER SRR RENERIZRELE - HATAR
[EFHZARATE Ry 17 x1 " > FHEFARAAIEER] 0.25 7 x
0.25 " HYEIRERL » DI HEERHE AT (Shie e al
2009) «

2. 1.5 KREHR : EC-Advanced

FHBIOM T BIK SR 7H #iz /0(European Centre for
Medium-Range Weather Forecasts, ECMWF){E 5%
AETFEETE(World Climate Research Program,
WCRP) & Bl T 88 fee il 17 9 B M Bl BROR,
(Tropical Ocean and Global Atmospheric, TOGA)&
I - FPRK AR 1125 x 1125° » B
BRI FFE AR - 48 1999 FLIFTE
EREERE 15 B(EE& 1000, 925, 850, 700, 500, 400,
300, 250, 200, 150, 100, 70, 50, 30, 10hPa) > 2000 4
2 2007 4F 11 H 6 HEIMWEEEES 21 B(ES

1000, 925, 850, 700, 500, 400, 300, 250, 200, 150,
100, 70, 50, 30, 20, 10, 7, 5, 3, 2, 1hPa) » 2007 £E 11
H 7 A% ERBE 25 JE(A14 1000, 950, 925, 900,
850, 800, 700, 600, 500, 400, 300, 250, 200, 150, 100,
70, 50, 30, 20, 10, 7, 5, 3, 2, 1hPa) » 7/ Nig—4E » &
HEa=4uEas - JRE - B2Y - WFRRE -~ R
R EREDEE ~ BV HREE - AHEERH=
e I BN SR B SR RUR AR IE T » 16 A
KRS RO AR K RE B DU TLE KSR 2%

3. ZENDNTIARIGR

HI BB A EPE LR ~ LR R
feAZ RO ~ PR ~ PHALRP R B
b~ AN HEREMANE LA BeE R 2 - 1=
S B - SRR ] RUSE AR AP 5 om S
HEEREINEEITNREE W EE AR
RO B e T A E R R EER SR EAE
FH (B0 FERIFE PR AURS ~ B8 BREDEE -
JRVARTI R 5] 552 o7 4 EEL S AE L 6 3R SR
s B AR TR E IR B EE R RR A T
T R EEECEAR IR E R NEE]
REREEE — T CRANR SR IE R EY) - MEECPEIE
RV b 48 B R (B R AR I R4 F) M A B
T a - DU 5E B R B R AR LR EEBUE R AL
HAF A ET R 2 RN -

3. 1 '8xRkEmE

B S AR DR IR R R A AE
RRIER—Ealait > PR R FTauE s 5 - it
BT B SRR B AR - HL R e RPN+
8 > AWIFEAIH] MODIS Terra fi 27U AT
DR EDRENSST) » LER BEALINRIL B - 4l
A RESRATY A Bk A0 1 R R AT AL R R
PP ILMIUZIEER AR © PRILACHREL R (T
Z~— ZH DIOAIEAR(E U I H > MAM)
R - JC4& 25 EARRETEIERIR 24 5]
25 WM ERON ~ £ /A DAFBCROL »
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+ -~ +—H - SONy& R RS - 16L& 25 /AR
EAEHRIC 28 A (ORI ATIE A 5, - PadE
AP ARRIR PO R R R G IR 5 = 4R
R R IRAR IR - SEAT PRI I A —(RBH Ry
TP EE $H (SST front) » R HIE A ZRH E/K
RS BAEIGR RN PR - RS R
TR AR RN B SR - AR PE R B R - b4
30 [ DA RS s R AR A Y EE -
KRR R BT AR NR R E  E K
VR RATAERE 30 & DARg 5% 85wz 28 JELA | -
L e N R E R ERE
EHIEHE - BB HDAHRCRAS 123 1 5 dh4g 23 F|
25 [E)AR I AHER[F) 48 ) s 2 21 3 & 5 HoAR
R AR s R AR 132 [ 5 d04% 30 & 35 E)MHER[E
GEERDRE A= 4 5 5 % - MERNFEEE
T [E RS 5T E0A 4 5 5 FERVHE =18 - 16 B84
I e R EEE nT R4 38 RE/e G (R MY
SST front £ H ARGHEA(ILEE 35 /4 EhEE R 1) ©

NSST (°C)
MODIS-T Jan2002-Dec2008 DJF
50" e = T 7

NSST (°C)

120 130 140 180 120 130 140

S——— T T
0 2 4 6 810121416 1820 2224 26 28 30

NSST (°C)
MODIS-T Jan2002-Dec2008 JJA
50" e

NSST (°C)

MODIS-T Jan2002-Dec2008 MAM
50" e — 7

S——— T T
0 2 4 6 810121416 1820 2224 26 28 30

MODIS-T Jan2002-Dec2008 SON
50" f— .

T T T T T T T
120 130 140 150 160 120 130 140 150

——— T T T LD
0246 8101214 161820222426 2830

——— T T T LD
0246 8101214 161820222426 2830

E=H ERE102F 14

PSR T R A & AR
DA e 52 {488 1Y B8 U7 2% BOURH 5 KU/ N 27T I 2B T
(kuroshio south © F&E4E (127 °E,30 °N), (132 °E,30
°N), (118 °E,22 °N), (123 °E,22 °N)VUEL4H Y » 4[E]
I(a) JTHERT I~ » LN f& R KS)PL K Gulf stream
south @ FH&R4E (287 °E,38 °N), (292 °E,38 °N), (278
°E,30 °N), (283 °E,30 °*N)IURELHRY » A& 1(b)J7HE
A - DUt GS) » JTHENAYERE TS ~ &
KME ~ F/IMERAEEZ T - WIE 2 Fos W
I U2 R DR RS P E AR AE 21 BERLE - KS
WHPEITRELI N GS 49 1.5 & HFR AR
5 2.2 & WS i m AR EOR 2R ER - 28
ifi > GS #l KS Hyiy={HMHE @ BR T BERERER
MEARAD » RARE 2 S KS 0.13 & - 3 H GS #Y
(ol B?TE—?%@X KS {4 LA E - TR &
HY R RS & EERA e R AR -
?%ﬁ)mgﬁgﬁﬁji °

NSST (°C)
MODIS-T Jan:
507 §

NSST (°C)

ec2008 DJF

280

R T R
0 2 4 6 8101214 1618202224 26 28 30

NSST (°C)
MODIS Dec2008 JJA
0" 4

NSST (°C)

280 200 300 310 3z,

R e T
02 46 B1012141618202224262830

1 MODIS/Terra 4km fi#ff7 NSST(C)»>2002 4 1 H %] 2008 4= 12 F (a)FHIL AP AEHI(b) PG IR T £ AV

55

—— T T D
0 2 4 6 810121416 18 20 22 24 26 28 30

S—— T D
0 2 4 6 810121416 182022 24 26 28 30
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20

SST(T

2282 2379 2835 2115 2159 2696 2569

o — — — — — — —

K_DIF  K_MAM K_A K_SON G_DIF G_MAM G_UA G_SON

B mean =@=—maximum == minimum

2 FEERE (KS)(ZE) MIE U B (GS) () sk A (411
1 SPATIUETE W AR )R D R 2 Bk
PR ERIRE) BRI E RS SR A
EH(EP) ~ By MEGER) ~ FREZELLR) - F
PEMEEARALIN /T I EAE RN T

3. 2 ;R EEEAFNIERR

3 [EIREEFIFH MODIS Terra 4 2 1Y 4km fi#
MR EEFORE - B8RSR 0T By
AMSR-E Y RiEE S /K& (cloud liquid water) Fz
BT (rain rate) T YRR IS T 51 ] - R3S M RK
] R4y B b - (o YRR R A 2 B0
[ )\ RSEEF] AMSR-E T RIZHIE R} « SiEErEry
AR EITE AMSR-E A& 2002 4 6 HEALE
F] 2008 4 12 A 1l » A AR EE - @82k
4 24 3] 25 [EYE RS - IRERCOSHZE+—H)
HUREAELL | 8B > &UBETE1E 28 FEDLE -
EREAFR(TZAZAH )L (L REE
F T AERAL 128 FEDURAE RS (E 22 LT
EZLAPE R DA EFH2] 25 FE/eA - R i —
J » MR TR P o 83— P Y88 LB v] DA B 21 ]
I HASE R AR /K R PR e -

TER A BEEARAEE 0 » DL 2002 4 12
HE 2003 £ 5 BRI ILRFAERIAEEE 28
FELUT » DUSRES 128 & R 5 - mIPEAV R &K A 21k
Ko ¢ 22 FEREINE] 25 [ WIERIERREKE &
£ 0.08mm 7 > #REET BRI HBkR - kK
ot AE G P A iE (E#E > JE(F Smm/day /245 -
A H R RIS BG4 AL 128 FELURAIZ 22

REHIIE > 128-134 [ 7 FEHREER » #{EA A

FEEEHYER (K > [t/ - TERR SRR AR (AR

RER/D » TR © ST TR - T
Y R /) » AR (LTS - BB A TR

128 DAFEMEA AR 0.16mm HIEREEKFIATS 30
mm/day HIRERTES - BE FREE RERMIARE
IR 74 8 2 P TR 8 T A s P i SR B
PRFFTEL  HatE Y B TAE B A o T B 7T &,
TR/ 2RI » SRR SR AN iAo S LA B e 7K
SRATRE P b L AE R VMR - DUN 4
Fe7KAHRAERE. -

3.3 &= - BFENAIE

KRR PSR & S B R 0. lmm) K EL
TEBRFUREEAL B AT » WIE 4()F7R o KPS
HIERIE AR FEEP e EEEHJAE 35 F
40 &) » DAAFRZ - @il 0.18mm ; BERIF{E(K
&3 h(GS &%) - B 0.1mm Wyl /b -
PEILACSE IR RS S & 2 » R ACHY S i
AR 0.1mm HYSER - ZRMAE KS &N LE
KN g (R4 145 & » J04% 34 & » DU R R
Jk » Kuroshio North » KN » 41[&E 5(a)ffs3HT »
A FFIRKFE Y E R 0.17mm 1 0.14mm > fz K
{EEZEEH 0.35mm fz 0.45mm > HERAF 58 H{H]
SN 0 EZEAGIRIEL GS 5

R PR o AR i B B SE R AR /K 3 AR AR AT » 2 [E
4(b) » MERRASE AR E] » PEILAEElE
A > A 2R PR AR LA 2R B AR Y /N - DR Sy
@i Smm/day HYE(E W HAE KS @A
AR P2 T 5/ N - {ELZ P PR3 Y s R (L AT [ R
BAE LR (B 5(b)) - FFAlE G B REA — &Ik
Omm/day YR 734 3 HoAth = ZRF AR R o3 AR

w95 > BFRICERRBESAEGREE Smm/day
HyERaE > Bl R B A E S E AR

£ KS @AFHE{E F 5.4 2] 6.3mm/day - PR HAE
KS 1 KN F =2k & o RPEFAIEERTAIE Minobe
et al. QO10)HYZREI 3T » £F LA Edbes 38 &
AN Gulf stream proper * 7-8mm/day ; EZF&EfF]L
G 33 [EHYMERAE TR 0 8-9mm/day § HEF  FX
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FATHIERRZ ~ AL - GS NHYFHIF
PR R e RAE PR T RK LA /N KS 1835,
0.5mm/day °

RS AR - S Ay ZA 3558 - &
TN St OB e 22 SR DR P88 B S A (i
IO REE RS ARSR MR BRI
BORSA - [B 4(c)fEFH GSSTF.2b fZ{LAVEEE =
(latent heat flux) » FEESEHREIR GFINVEEE
BRASIETR 17 x1° o BR TAER L E FEA
BN SRS S EREER T > R E
A [E] R FE 2R 5 B A BT IR TSR FEAE R A A
K FHKFAZE RS - FARARLZ - BFEII(E
5()) » #£ KS BAYRRKEFE PHIETHI R 8.36 »
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122 124 126 128 130 132 134

07

i1

I
2002

2002
10

1

.

10 07

i
| 1

07 04 01)

200,

200B
10 o7 fosa o1
N
‘

04 01)

2004

07
2004

10 07 04 Of

S o
3 3

2 2
568'5 8'5
s e =

2006
07 04 01

10 07 04 0

10

2007

10 07 04 01
10 07 04 O

07 04 01

2008

10

202122 23 24 2526 27 28 29 30 31

AMSR Cloud liquid water gmm)
122 124 126 128 130 132 134

0.00 0.08 0.16 0.24 0.32 0.40

E=H ERE102F 14
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P Ik By AR 2R 2535 KRR F E R 255
/NRFERR > [E]JA Minobe et al. (2010) 7515 AP+
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GS Ryfaik » A - Tl @IS e a1 ZE 3
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3. 4 BB

Minobe er al. (2008)EFTE 7 B FARATR 2
i > M Lindzen & Nigam(1987)FHz YR TIHf
& 5% (pressure adjustment mechanism) 75 fEfE &5
A R KR T S R R E KRB
HY - BRSELAE TR B B AN RS EME - gR
[ g B B ROR - (B RBRE (LA T
FEREEMERE RS » E G ARG EAES 2
ERHEAY © 554h Chelton et al. (2004)F ] fé 2 1&EMNE
BEREA SST BEFE BRI &R - 51
Wallace et al. (1989)f¢ H A T H & & (vertical
mixing mechanism) 5% & _F#f Lindzen and Nigam
FiT P A 7 T RS BB ~ Vi 1 JBR o PR R LAY
It [N S e Ry SR MAERR - 1B SR e B i A
TERAE o R R EER N S
JEVERR - £ 47 _EAYEZRTE By @R - s
TR H_ERATH B2 RARE 98 T EERS
TER > (A RGN - BT DAERR i A
2Tl RN > 8 R TR R IR RS - B5
R R G HIEROR G - R R

AL L L BB - T DB T AP PR L
Attt KS #1 GS HIHIE
F EC advanced KEERI4E Ay GS &Y

1000hPa Wind convergence (10-6s1)
ECAD Jan2002 DECZOOB DJF
"

1000hPa Wind convergence (10-8s-1)
ECAD Jan2002-Dec2008 MAM

ECAD Jan2002-Dec2008 JJA
50°
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1000hPa JEIZHEE - [@ 6 FAPEFELUER AR - £
AR EIE S > AR PR Ri@sl » 1E
FROmiRIUHEE - BEGDIFRIRGEHEE > ik
o3 RREES - REER  BEREYHE 3 x
10" ZTRAE GBIt A E 58 FT=E] 10X 10°
s A =FERS I E M - mEETEEE
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B RN AT

3. 5 KRUZ DT

W KR M B BTl LB A KR
SR AR A EIERRAL - Trenberth & Guillemot (1998)
ST R RIUKREVIEEREHEE] — AR K AR
= RRFEAHKR 48 i 2R 8 KRR
FREECE RS ~ (ERIAIZA ST I ASRAY/KSR - 2810
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KRR EANK IR G TR R K RiE &
BEGTH - HAE A0 REEK AR S T E (B ok
HER) » B oS AEE 10° BELS - KETER
TEAHEE 2 AR/ - FEAETEE 2 x 1075 (g/kg)
Z[E e RKEFEHVKFBRI\EAHE S - TEHKR
SECTHER I O SEE R0 ARNRESH
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Air-Sea Interaction of Kuroshio near the East of Taiwan by
Satellite Remote Sensing

Min Fang' I-ILin®>"  Chung-Hsing Sui’

ABSTRACT

Many weather phenomena are related to Kuroshio, which is neighboring to Taiwan. However, there were
rare studies about the interaction between the atmosphere and the warm current in low latitude region, especially
Kuroshio near the east of Taiwan ((127°E,30 °N), (132 °E,30°N), (118 °E,22°N), (123 °E,22 °N)). The aim of this
study is to investigate the atmosphere response to the south region of Kuroshio (KS: 118-132°E, 22-30°N) and to
compare with the south region of Gulf Stream (GS: 278-292°E, 30-38°N). A suit of high resolution satellite data
and observed data are analyzed including sea surface temperature (SST), cloud, rain, evaporation, moisture flux,
vertical motion and heat flux etc.

Seasonal variability analysis showed that, in winter, KS and GS affected atmosphere by sensible heat flux
and evaporation. The upward motion extended from surface to 300hPa in GS, but limited to 750hPa in KS owing
to large scale downward motion; in spring, SST gradient was stronger than other seasons in KS and cooperated
with frontal lifting. It sequentially caused the local wind convergence, deep convection and rain. The upward
motion extended to 400hPa in KS, but to 700hPa in GS; in summer and fall, the upward motion extended to
about 150hPa in both KS and GS. In GS, the SST gradient was the key to anchoring the upward motion. In KS,
the deep convection was due to high-SST. Overall, the KS will affects the upper troposphere through low level
wind adjustment by SST gradient in winter and spring, if SST is strong and atmospheric condition is not
unfavorable. Our study was based on observed data set, the exact restricted reason and mechanism are not clear,
other large scale information and regional model would be good methods to further study.

Keywords: Kuroshio; air-sea interaction; SST gradient; satellite data
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Typhoon Intensity Estimation Using Satellite Image Edge
Detection Technology

Chung-Chih Liu " Liang-De Chen *

ABSTRACT

There is a direct relationship between typhoon cloud structure and typhoon intensity. In general, when
typhoon clouds with dense structure and the characteristics of axial symmetry, the typhoons are often strong.
Based on this fact, the data used in this study was MTSAT IRI infrared data including Typhoon Sinlaku (2008),
Typhoon Jangmi (2008) and Typhoon Songda (2011) cases. In addition, the satellite images edge detection
technical was used to compute horizontal and vertical temperature gradient. Taking the typhoon center as a
reference point for each satellite image pixel position vector, then the difference between gradient vector and the
position vector was defined as the Variation Angle. Finally, the analysis of this variation angle for the various
stages of the typhoon intensity was made. The results showed: MTSAT IR1 infrared image of the angular
distribution of variation can effectively respond to the introduction of wind strength, the correlation coefficient
with wind speed greater than 0.7, so the satellite image edge detection technology in the development and
application of typhoon intensity estimation is to be expected.
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Fusion of MODIS-MISR Data to Estimate Single Scattering
Albedo for Different Aerosol Type

Kuo-YangLi '  Wei-Hung Lien?  Kuo-En Chang®  Tang-Huang Lin®"

ABSTRACT

Global warming and climate change are the most important issues of the Earth system in the recent years.
Atmospheric aerosols can have an important effect on the energy budget of Earth system, and different aerosol
type usually exhibits different distinct radiometric characteristic in absorption and scattering. The low absorption
leads to top of atmosphere cooling, such as dust, while heating can take place inside the atmosphere for strong
absorption, such as smoke. Thus the absorption of aerosol is an important factor of energy balance which can
influence in global warming and climate change.

The present study intents to investigate the absorption of smoke plumes from Southeastern Asia bio-mass
burning and the dust particles in West Africa by retrieving the single scattering albedo (SSA) from the fusion of
satellite data and AERONET data. The concept of retrieving SSA is based on matching the surface reflectivity in
multiple view angle retrieved on clear day. The results showed that when the aerosol optical depth is more than
0.5 on hazy day, the error of retrieving SSA can be less than 3%. The mean values of SSA retrievals in the
northwestern Thailand are 0.88(blue band), 0.84(red band), 0.84(NIR band) and 0.94 0.91 0.88 in the
southeastern Thailand, respectively. According to trajectory analysis, smoke plumes from different region could
exhibit distinct optical properties. As for the dust particles, the mean values of retrieved SSA in the western
Africa are 0.91, 0.95, and 0.94 in the blue, red, and NIR spectral bands, respectively. However, the SSA values
are much lower in summer which may be polluted by the strong absorption of aerosols from ocean, such as sea
salt. The results of this study imply that the absorptive property of aecrosol mainly relates to the source region of
aerosol types and the prevailing wind (monsoon), and the retrievals of absorptive property would be useful to the
investigations regarding to the changes of Earth energy budget.

Keywords: MODIS, MISR, AERONET, Single Scattering Albedo (SSA), Aerosol Optical Depth (AOD)
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A numerical study to understand the effects of high resolution
land use data on meteorological simulation results near Pearl
River Delta: Application for a high ozone episode

Ka-Wa Chan'  Chih-Hsiang Wu”  Fang-Yi Cheng **

ABSTRACT

Pearl River Delta (PRD) is located in southern China near the coastline. Through the last two decades, PRD
region has experienced the unprecedented land-use and land-cover changes as a result of rapid economic
development and urban expansion. Its possible impact on regional air quality and climate change is a major
concern of the national government as well as the global community. In this study, Weather Research and
Forecasting (WRF) meteorological model is performed using the updated land use data for a high ozone event
(October 24 to 26, 2007). The land use data is reclassified and updated using the 500-m resolution Moderate
Resolution Imaging Spectroradiometer (MODIS) satellite products. Analysis of the wind field simulation result
demonstrated that the see-breeze flow direction is opposite to the prevailing wind (1300 to 1800 LST) that forms
a stagnant wind condition near the Macao and Pearl River Estuary region. The trajectory analysis showed that
the ozone concentration was transported from the source area in the Guang-Dong province.
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