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; \ oouTe - 2009-AUG-06
T 700hPa ANALYSIS

3 iR )5 2009 4 8 H 6 H 0000 UTC 700 hPa KSR [E] -

7L PASE T e Re R By R o (LR AL Re P
ey e e, - HARBhERIE 2 2 AH E TR
HIR 8 > ZMTHAEP R ~ R R T RS
B > SIRAHTEGRAIRG > 35 LSRR G EhHY
BIRAE - e e\ B S iy e e | PRI A Eh
FEELFAAERRFEE (Fujiwhara effect) ; HH5%
JEE 52 B B 35 T2 . JaR\ ) 220 A i R Y S T R A K
59 > Mf& & PEIDISEN SO Ry TR S OF
SR A e e VR (IR B R Sl - Bl
EENERACHAILIL P T e g -

AR EHTBRAE - FRIBR R gt —
"R TE 8 S P P Y £ AR © i R RS
B R e Ue s RS - R R AR M
AR R PE R SRR A A 22 R E R
BT~ A R - EIERRRZE AR

T - IEHR S RHI P EE R KN EEK
FER R re (At T 2 = H TR K -
B T2 ] RURE B ] RUE A e R R A AR A e B
‘24N HERERIE AR TR —
7 - EFEEBRAFAE R e AT B e -
T e A& st ST A PR B MR MRS R ©
e R B2 SR BT LR - B EER
FERNE - LI FERE G AT T R B AR /K - HFid
PR R St R B Y 7K R R

2009 48 A 5 HZE 8 HAYf 2 ZEE (& 4) -
RO e g R L iy v g e pe (I RS P S
o EEAC R AR E R RS GBI E ([E
4c) PR e i JE B By e e F RO S 7 5P A 2
&% ¢ R AL P AL ST e P IR JE e
JEL(E e R HURIR A SR /K R4 T e R, -
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4 (ay~(d)£5 2009 ££ 8 H 5 H 0000 UTC % 8 H 0000 UTC [EliG 24 /N th S 58 52 532U H A MTSAT &L9MNR T
DL BRSSO R R AR B A I R S 2R BIEN SURe RS NE R BT S 2R T
HIMESE - B RERE  FeaBhm FRRE e OUe HIR RN E R A A2
0 S o A L FRUMI e B B2 78 mm - 8 F 6 HAZFIRgAINEFRTFE > M
5 IEE 2009 fﬁ 8 H 5 EI§ 10 Eé\;‘%ﬁm@ EB%7J<E@EE%¢%{}DJUE)§§E ’ %ﬁ{ﬁ{ﬂmﬂﬁﬁi&@%

H 24 /N EREEREE-F S B 5 HaRZF| 297.5 mm > i A Es B E A EE e B K G At
S EESE . 2 il R 2 i ] s T B

FRERR S SN AR R - A PO e - 8 7 T H SRR AR
B2 EIIAIEN - FEENE IR B R
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08 05 00L-24L ACCUMULATIVE RAIN. 08 06 00L-—24L ACCUMULATIVE RAIN.

d (rmm)

(d) o
-
800

& e

. L e
o
]

Mox.=1412 mm

F 111

0B 07 00L-24L ACCUMULATIVE RAIN.

&y o
- e A

5 (@~(HF 2009 5 8 H 5 HE 10 HEEE 24 /N SRS SR H 24 /NEFRg 2 RiH0E -

BRI R T R ERLLIE: > PR A (E Ry 963 mm - 8
A 8 HHER S e B L 578 v Ef ELETR
LERE > o e S T B e B e P e SR
FYERIE > i b M SR B AR SRR 1 e B
TiREE RIS T - (EIT AR RSN s PR A
HoLE > HisEE 1412 mm - 8 7 9 HEH7 rdigfE
fULE BB ILER - 2 FIHE RS NEER A A HY
HREHPE  TREHRRRNARE &
H AP E Ry 998.5 mm - 8 H 10 HAZF(HeEZ
A ALIG R KR R S NEFR N VB E S
8 MR E EZ A IR T B R ER L

& » JiFs 393 mm o

R ST v e 1 2 ] 2 48 B AR PR DA
FEEPLLE Ry > B8 2500 mm > $PE S
— RV PR EE - R UK KR £ 22
JRART : JEEREIRREAEILE - (R RS
EERR PRI ERUE SR 255 (e AR
tfe - (EfSHE ISR TS » S RIEMIFHE © TRIH
AR - EETRRKCRIESEI ST - Rk
PR ©

EhrwReEERGE > TRRERA R
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ZH) > B AR ERS S PG TR &
¥ WA ANEEWEBIRERIERERMS - )
LT RIARA T PR TR B S et - (HR TR
AR s B SRR R I AR - R
BRI A B RS U A G TR
HIGESR > B HYSRGRHRRE T S K PR T 4
FEFIRAFHAENERE - HATHyRe M EBEH A
TR 2 N A] DL B AR [ 7K 53 AT e R AR
& Pl EEAE R EYESEETT %
PREE T A R BN R F S S R R K
RER - P GEREIRE R A FZRE o St %
B AU R SR B e Bl 7 AR % A0 e £ P
INEERRARTHIHE -

SHve R R FHEH R IRIA - R T _EAi I
2N BRI ZR - #E 28 BRI I58RE
HTRHD A AR - (B P E A TR A
AEALAVERS - @8 S o B Bme R
B 4B Mg & ] DS R B 2 4T 5 BR A B (2000
mm) > {52 AR L PR AT AT E R ] (lead time)
FH& - BIAFEREESERT 24 /NRFROISEE I
I 0% WEU) E AR e BT B RTAY R - 2
YER SR - M e R AR 2R 18 2 T A B TH R R
BARE  HEIERERT 12 /NEFHIRLEEA 1200 S %
RIS - R A - E(EFE T
EARITE e AV INZR AR > 55— T E e A
FEH EERELE > SRR T A
RRZEROEARERNZ— « AswSCH AR Y
Ik bl P R (0 9 (80 (3 HET T PR+ () EE K
FERRES 2ol > (COBPRT R E -

(—) EEBRRKFAIRAEN 2T

Shr e E R B B BINAEE A 11 {EE
Pk S HETTHE(F R TR EIER S 3 8 WRF (The

2 B ABE =%

Weather Research and Forecasting model){EZ£15
A BR EHRE) ~ R (FRHEH) ~ Bk (7
F57 )~ iSRS o RImEe St ey (3 fERKE ) 2
WREF 155 3 DL Kz Bili K 22 i A7 Jol #2155 50 ( Cloud-
Resolving Storm Simulator, CReSS )# = ( FE£E)
F 1 R AR 8 (EE & - (T
B se e VR S B IR U B K TR AE 5T
fiti o EEERET 2 (EH A - 5 Ea P EER R
JEE B KHTHERAE ST - AR TS R = FH
K 18 DUR BIOR A = 3 e iy ] BE T 25 5
6] o 55 R THIERE VAR - SRR T
FUE L E B 3 /K TR & s A B PR SN P R o]
rHERER - fEA TSR R B A n TR TR RIS S |
B -

R S BEAE By E AN &
A B = PR A 4-Skm 2] > HEELR2
AR A] DLE BT R =AY 22 f KU - (REEA
s R SHE R B 2 B s KA E AR e B
P K P TRFAS -

A S E R B e B R K TR AR JIaF S
J7E > EAER RO ER SR (2009 48 H 7
F 0000 UTC Z 8 H 9 [ 1200 UTC ) HYZ &=
HEIEERKER - AR EatE = &1
0~72 /NI 7 B P2 /K FHERRE 7T © ERR A AR A =T
HOGRERE T  NILRREHE 6 /NSy RRAPR &
TR - I DAZE R RIS B Y e B FE KT
HAES) - S IRAVE - RS AR K &k
T E PR AL B - R R 7T =

(40 Cressman 75 A& FEREE 77 R EESE ) A 7]
REEE R - R AR ERMEEREL A
AIRERZ ENIEAS IR - B B KRSy - &
SRR AR S PRS-
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Fo— AR R TS
BE B = | R | BRENL - ——
PN PR PR 077 R
SHUE SHOE SHOE (km) ZetE
Goddard 6-hr full
CWB WRF1 YSU Grell Deveni 45/15/5 3DVAR 43#7| NCEP GFS
3-ice update cycle
Goddard limited 6-hr
CWB WREF2 YSU Grell Deveni 45/15/5 3DVAR 43#7| NCEP GFS
3-ice update cycle
Goddard 6-hr full
CWB WRF3 YSU Grell Deveni 45/15/5 3DVAR 73#7| CWB GFS
3-ice update cycle
WSM 6-hr full
NTNU-WRF YSU Old KF 45/15/5 3DVAR 43#7 | NCEP GFS
5-class update cycle
1.5-order Bulk cold e
HH 2Bk | NCEP GFS
NTNU-CReSS| closure None cloud 4 NoDA
_ B (AVN)
(with TKE)1 (6 class)2
. Goddard SERFEZL
JRG AL 1 YSU Grell Deveni 45/15/5 cold start NCEP GFS
3-ice ISEES
. Goddard
JRE AL 2 YSU Grell Deveni y 45/15/5 | cold start |3DVAR 43#7| NCEP GFS
-ice
. Goddard 3DVAR 437
JRE ALy 3 YSU Grell Deveni 45/15/5 cold start NCEP GFS
3-ice (with bogus)

6 e EEA B E R R R = ]

6~12 /INIF I B2/ K TS 2ElFg S fEE (threshold)
HY fm B 45 8 ( BIAS ) B fIAIEFHIKE 7
(Equitable Threat Score, ETS; Schaefer 1990)( [H: Ry
RIS 7T HYEF 5 . Chien et al. (2002) ~ Yang
and Tung (2003) * Kz Yang et al. (2004) ] - BIAS 15
TTRURAE 150 mm/6-h RELL T HYTHERAH & A
$H > {BAE 150 mm/6-h DA_E A 7K FIA 28 R TrER
HIERSR - —fM S - St R R 7 TR A
%0958 K [BFI40 Chien et al. (2002) Fig. 7 K
Fig. 9 JRERIERE] > tb— R8RSR
g E 2 S R E R T IRE2HBAMER - 5

Hh BIFER - BIAS 50 &R E R B MRELE
3 3t L e /K TR i e PR BB N P K TR AV L E
IR e L E &2 P2 /K THER Y P ETRR 7 B R 2
[E#Y - 7 ETS 1557 J7 1 » FIERELE 50 mm/6-h
LU EoEy)  iE2 W R ETS BorakatS it %=
PEFRBESRIF IS 7T T AE /NPl (B X 2 5 A0 e
P - BB IS s - AL ETS 150 fii 5285
KA THERBE ST © BLDA 6~12 /N FHER T
= BHRUE BREUKTEEAE 50 mm/6-h FH{EA H T
HITH#REES] - ETS B534F 0.3 /ot - iE{EE
PR ZRAYFE KRR (~0.25) BYE[FR, Chien et al.
(2002)7 Fig. 6 }% Yang et al. (2004)~ Fig. 7] - i



114

ey
0w o

Bias (06-12-hr fest)
- %] Lad oo [+,] v} | oo

0.45
0.4
0.35

0.25
0.2
0.15

Ets (06-12-hr fest)

01

03

== Mermber 1

=8~ Member 2

" Member3

== Member 4
== Member 5

=& \ember 6

== \lember 7

= Member 8 |

Threshold (mm/6-hr)

FZHAEE 5%

@6 Hfastak B Eh sOReE R S IR 6~12 /NRFE SR /K FRAE 2 {E T ERI{ERY BIAS 1357 (a)f1 ETS {547

(b) » ARk B SRR R IS E -



At HFEAR # 1

ERMEAEAT 75 mm/6-h LRIl ETS 15453 Hidiig
B AE 150 mm/6-h DLERFEE] 0.1 DU > FHEGE
TR - (EFEEAVE I ETS i&Eis 04y
Fy 03 75 - (& Rt IR vdie M = - B
(B T Y R ER S 7Y B SRURUK SR A B e e
ESRHY SR RE SR 88 - NI o] DUS BB R
ETS 1557 ARG HEGIEGHEIRTRIE AR (
WIEF(2001) R, 1 - 245 2 IR S AU

(A-REGE(2008) e/, ) » BT EE AR Ry 2 2 i
JE - Y ETS K REHS o E R 0.3 -

£ 12~18 /NI E /K TR T ([ 7)) H
GEERAN 6~12 /NFRHITHEAE S - BIAS 1§57 BURTE
200 mm/6-hr [BE{E DA AR KA 8 THER AR
e 1 ETS 155y J51H1 - XN TERA JIFRIE 10
mm/6-h F] 150 mm/6-h 27 [ {H154578F 6~12 /]NI%
HITHEAE TS -

8~9 B AR B EFTA THHREF RIFIFT
AR RIERE ERKTERRSS - ERVsER - &
{E I THER AL JIfE 5 R 2 < BIAS 18534F 150
mm/6-h [RI{E DA |38 FE TR Y B S e A AR 1 %
&= & - 78 ETS 593771 » 50~100 mm/6-h
ETEHRE ST ES » 0~36 /NISEiL 48~66 /[\I%
RS HIAERERITHEGE ST - #EAE 200 mm/6-hr
{9 ETS THEAE ILILE 0.15 7245 5 ik REME
ETS FHERAE AR - Hh{ES 2192
KB 4 §YE EFEKTHERE B - HFAF
Z A A BB IAES A ER IR %
PIEIRA R - 41 0 BRE T B B K TEEAE T8
HAtisE A pk BB AT BUREEA T ZEAIRB K
B3R WRF 5  ER B S
B ERYIES R R B 2 R
K FHERAE 122 AT R AFAERY -

e 115

A Sy A SR 1 R B S A PR R A
FEE B KT T Ery A & 2800 AT
JEEE B UG e X e /K TR AR S S e B R
LLBHIATT

L. eE #aa bR ST YR AE B /KTH#H
RETIIEAERAIRE  MRER S EAEAL
B - HAT WRF 5UE AReJE\ (& A Fotsz P
AT A 2 BB e B I PR & > (B8
{beE s L BTR BIIH 3 - EiERe B B R
flo ~ WeEGE FetE AR EE Ao A bz
ST E A et ATRES It RS A Re R E
B[E/KTHARAE SR -

2. UASR SR IRAVI S A B MR AE R E 2
SHBETRRIVERS - ML BEHRRES
Ryl dBAVER R 7 WIS - FN B TR A0
{72 Ryfal 2 PR 2 B e a6 2 A A
TTRGMEAITSE - AREHEBEREAE GBS
FYTE B KTEERREST 799 o B TR
GRIEARIE K SEOT A HVIHIAR - Nt
HEGH AR RIET AR B 2 B0E
T~ MESEET NS BUETT FiE
TTARARINTFEELEREL > DAE AT E B K
THERE

3. MU Rt E K THERAVRHSE - SUBK
S AT S R 56 LA A AR 52
BEZAHmWIL - 2R - BT R R IR R
FEEIP A RBE DA E A e - DU
£ EEM G E B FRK TR 8 - TR A
HE—DPRITHRE -

4. geESHE B E AU GIE I 2 B I K THE
RETIRVEIRG - REVEIEHRIRER (SRR 2N E &
KRR & ? IS 2 > (R L R
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Ets (12-18-hr fest)

=
L=}

Bias (12-18-hr fcst)
[ %] a2 - n o o [ #] 0

0.40
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00
-0.05

RRAFH2 F=Z+ANBE =5k

== \lember 1
|| == Member 2
~ Member 3
I|=*=Member 4
=¥=NMember 5
— =®=NMember 6

| =—t+=—NMember 7

—— Member 8 |

Threshold {(mm/6-hr)

7 [ElE 6 > {H By 12~18 /NEE -
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0 6 12 1324 3036 42485460660 S 12 1!241038 4248 54 60660 5 11 15 2‘ 3035 424554 50550 5 12 1!243036 424554605!
G 12 1!! 24 30 36 42 48 54 80 66726 12 18 24 30 164248 54 60 66125 12 15 2‘ 30 35 42 455450 55725 12 15 24 30 35 42 45 54 60 657

Threshold (mm/6-hr)

Fcst hour

8 S A B TR RS G AT R /KTEERAY BIAS 1357 (i) - el B TEEREER > Uk B4Rk

(mm/6-hr)

w & oo
8 & &
S S

Threshold

0 6 12 18 24 30 36 42 43 54 60 660 6 12 18 24 30 36 42 43 54 €0 66 g ¢ 12 18 2 30 3 42435480880

612 1! 24 30 38 42 4!5460 86123 12 1! 24 30 3642 :

‘ 6 12 18 24 30 36 42 48 54 60 6
|
4@ st 6 “726 12 18 24 30 36 42 48 54 60 66 72 6 1

| o Lo
2 18 24 30 36 42 48 54 60 66 7z

Fcst hour

B 9 [ElE 8 - {HA ETS 557 -
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BT THECE T2y > AR EE BT
Heae 1 Refer 7 G (R AR E 28 H ATFT AR &
AR A EE TR AR SRS

TETHSRE L E A T - B 10~13 E$HERS
f& 3 {EfHEKE - U465 HE 8 H 6 H 0000 UTC
% 8 H 10 H 1200 UTC - 51 18 {EFH#H -9
0~12 ~ 12~24 ~ 24~36 £l 36~48 /IS THEY 2 AE[E
7K o FIEELHIKAEEL » 0~12 /NI THERAY ZAEIEK
SRR - HAERTERYN o 12~24 - 24~36
/INBF PR R R AR KA B 2 0 AT B B S AU
M - BUREEUE ERK TR RSN &2 (D
HASEEE - 36~48 /N FHEHY BRI
IFHEE RSO < [ 14 A2 BN 2 4
S4EREHVELEL [ ERA i (P S AR
EHEEJTH - B THERE SR E S EEE -
ARV EE RAE R — 2 s KPR = AIELE T8
B > 24~36 /NIFAY TR A SR T - 2= —AGE 15 [F]
Bt BRI 2 A — A =k S AT P A B PR R B
WA B BSFHITHARES SR - R i SR v A LA
T HER

1. B R K T B REUR S AL s e (&
% 183K 6 /N RAERRK TR 2 ETS 50
4y 03 724 0 BB IR KB B R
EEE A A E R E 2] - AT AR E 5 E
o AR [E] TR ER T By R ] A /K AT
BA2EHE BN EEN BB ERL
A IERERY R KBIERTE T - th—&RETUR
BT RE LRV AT SR A E IR THERE 2
MR - hRtEsh - B EER
STRMRPHINIFERR - FEER LA HERIE
FIZEfE > INBEAIESR AR RIERRE I 2T > &%
RALEE A - ERAE &R R RS
AE BEKTHHAE D - DURG I ASGEHEETE

2 B ABE =%

1% - DATE sy SR AU PR A (B B L5

v
% e

2.3 {EIE AT EEG EAHERE I - 8l
MM E AR — 2B M ETRE N - 8
IR B PR Y 2 T TH S - A
HINIMEIER - WERZ AT LAA AR & e e FAEAE
MARETHEIN S - W3R A BRI ES
TR A EHERER LR - REEEREER
BHEMERGT > DIAEATRETREIR T - SHfR
REVTHESNRE - IR R ERHR ARV -

(D) BRERAENTE

H ATy meE B E P A RS RN T A &

HCAEBR e K AT e ZREPR R - BlngE B =T

FH R [E 915 2 £ 814 (Cumulus  Parameterization

Scheme) ~ K [F #J 3E ¥ B 2 #7% (Microphysics

Parameterization Scheme) ~ “R[EYiE g 280k

(PBL Parameterization Scheme)lL 5z #i{E 7574 H1HY

AESESR FZE (advection scheme)Z « BEFNA[EAY

MESEE - BV SHE - BRESEEN

5 e JE\ B (A =X P B 4 2 o2 7K o3 AT B B A P

& Yang and Tung (2003) 5z Yang and Ching (2005)

HEm S P A R R o (ERBIN R AR

TRBUE 775 S Z A E A 5 2 0ol s 2 e e 85 {E

Fo P s e 2 [ 7K o3 AT K R B Pl Y sl A

% > (EICRET R B E I TP AR E SR 7 2240

5B me R B B A [ KBS T -

AL 3.1 Rz (2009 4 4 AIERAH) 7Y
WRF R > KPAAETETRE Ry 2 km > LEEE 3
FEA [E]HY 205 75 ZE(Skamarock and Weisman. 2009)
BT A e R R /K TR A2 - 48 3 Ry
ZE57 B By {#45 JE 1E 2 (Non-Positive Definite)” 5
[ 72255k « TE %€ (Positive Definite, PD) 528 % Bz
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09080600 - 09081012 UTC OBS RAINFALL

09080600 - 09081012 UTC valid

TOTAL RAINFA!

HC
12 HOURS FORECAST

t
»
a

Max rainfall 2198 mm

10 $t¥RSF 3 EEAKE (brc~d) > ¥4a%HE 8 H 6 H 0000 UTC £ 8 H 10 H 1200 UTC »

WRF-MO01

b

012 UTC valid

HC
12 HOURS FORECAST

119

Max rainfall 2265 mm

P2 0~12 /NRFTRERHY R K © a Rolm]—H i 2 BUHIEK -

FEET 18 {ETH
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09080600 - 09081012 UTC valid
09080600 - 09081012 UTC OBS RAINFALL

g4
i
at

a !

HC

24 HOURS FORECAST

Max rainfall 2882 0 mm

09080600 - 09081012 UTC valid HC
RAINF; mm) 24 HOURS FORECAST

C

o

Max rainfall 1978 mm WRF-MO01 Max rainfall 3037 mm

11 [EE 10 - {55y 12~24 /NEFTHERIY REEK -

WRF-M02
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09080600 - 09081012 UTC valid HC
TOTAL RAINFALL(mm) 36 HOURS FORECAST

09080600 - 09081012 UTC OBS RAINFALL
'." .- ‘t.
2100
1800
bt -
1500
1200
900
600
a : b ' 450
L
Max rainfall 2682.0 mm Max rainfall 2851 mm WRF-M00
300
09080600 - 09081012 UTC valid HC 09080600 - 09081012 UTC valid HC
TOTAL RAIN 36 HOURS FORECAST 36 HOURS FORECAST
-V 225
150
120
- - "
60
30
15
3
C , d ;
2 o’

Max rainfall 2880 mm WRF-M01 Max rainfall 2307 mm WRF-M02

12 [FfE 10 - {H 5 24~36 /NEFFRERAT RBAEK -
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d "“

09080600 - 09081012 UTC OBS RAINFALL

012 UTC valid
48 HOU

HC
RS FORECAST

Pa

Max rainfall 2797 mm

WRF-M01

gg =
09080600 - 09081012 UTC valid HC
48 HOURS FORECAST

TOTAL mm)

b

Max rainfall 2195 mm WRF-MO0O0
09080600 - 09081012 UTC valid HC
- mm; 48 HOURS FORECAST

d

Max rainfall 1803 mm

13 [FlE 10 - {HF 36~48 /NEFFHERHT RBAEK -

WRF-M02
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S5 WRF-HC Area mean error (F-0) GRID o WRF-HC Area mean error (F-0) GRID
125 - ~ 125 =
25 . 25 B
7 I T T N Y O A B O P oL T T A I T I O O T A
12-hr accumulated area-mean rainfall for OBS and WRF-HC 12-hr accumulated area-mean rainfall for OBS and WRF-HC

Monthly MEAN (F-0) —— WRF_M00( -6.58) Monthly MEAN (F-0)
— WRF_M01(-15.99)

WRF_MO00(-12.56)
WRF_M01(-26.84)

200 = —  WRF_M02(-39%6) | 200 WRF_M02( -4.09)
150 |- . 150 |- E
100 - -1 100 - -
L AR Y '
0 L1 Ll I I I Ll I 1111 I L Ll I 1 0 L1l Ll I I I L1l I I I L L1 I 1
m 090810 090820 090825 090830 m 090810 090820 090825 090830
(a) (b)
MWRF-HCArea mean error (F-0) GRID MWRF-HcArea mean error (F-O) GRID
125 A - 125 - /\ -
0 o 0 -
W b \A{
A25| s A25| E
-250 L 11 ! L1l I Ll I L Ll I L1l I L1 11 I 1 -250 L1l i L1 I L 11 I L1111 I | I 111 I 1
12-hr accumulated area-mean rainfall for OBS and WRF-HC 12-hr accumulated area-mean rainfall for OBS and WRF-HC

g
g

Monthly MEAN (F-0) WRF_MO0( -8.22) Monthly MEAN (F-0) WRF_M00{-10.81)
i —— WRF_MO1(20.10) | I WRF_MON(27.7) |

200 WRF_M02(-12.42) 200 WRF_M02(-25.79)
150 g 150 |- g
100 R 100 - e
50 g 50 E
ol (I ) IOV T T WV T U T W A 0 I oLt IS T T N O A I I A
090805 090810 090815 090820 090825 090830 090805 020810 020815 090820 090825 090830

© (d)

14 BHEPFSE 3 BRI A (SHIBL 3 REBIESGET ) §I#AHE 8 H 6 H 0000 UTC % 8 A 10 H 1200
UTC » $5F 18 {ETEHFA.2 0~12 (a) ~ 12-24 (b) ~ 24~36 ()8 36-48 (d)/NIFTFTE 42 B3 TP RIEELS - i
S RBLAIRK - HER A TR AL -

e - 10~13 = {REIfE R B F A T PR A i BN Pl S AYEL (-

forecast Max_rainfall / obs. Max_rainfall

0-12 hrs 12-24 hrs 24-36 hrs 36-48 hrs
HC-MO00 74.50% 88.62% 98.92% 76.16%
HC-MO01 76.27% 68.63% 99.93% 97.05%

HC-M02 78.59% 105.38% 80.05% 62.56%




124 X3

(Monotonic) /75 « {H47 i 22 A iR Hs8E K @RS
AR E RS > B BUE SRR (computational
dispersion) BE0H &HI/KFZE L  BEUKRSIEE
7€ (Non-Positive Definite, Non - PD) » & E& [z
HESARKRAORST » IEEBEFHEITE L
ERAGHEIEKR  RENKRRE /HTEE
B > DARFFIESE 5 AERASEE KRR I AY I
KRE » HAEHRNBEFRCERAKRS A E
HIH M RZEIH S - Monotonic FHETJTERR T
EHERENKRARRIEESN - IRIRZUKER
SN A] EFR /KRG &3 E M IRER & -

15 Ry B ir ve e 1= 5 ST 4 RAVEUHI 215
PR [ 16-18 HIEE/R WRF 12 3 FA [
T ZRHIEEEESIR © By T BRAUEBUE FRUT R
s WA IR EUR FEfE A > WG5S 35
% I 1% 78 # = v ( National Centers for
Environmental Prediction/ Final Analyses, NCEP/
FNL 4R BTE R WI4aHFH] £ 8 H 6 H 0000UTC
ff > WRF 553 96 /N » HHiE 3 fEFRUTZE AT B
Al A [E/K o Am B AH{DL > {E/E Monotonic
i (lE 18) HyfsHkE R E16({E(1364.8 mm)
A > Non-PD 5% ([E 16) Z RiEM Eii(E
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ABSTRACT

In the past 30 years, with the progress in computational power, the numerical weather forecast has
developed rapidly. The advancement in data assimilation and bogusing has tremendously improved the model
initialization of tropical cyclone (TC) structures and together with the extensive application of remote sensing

(satellite, airplane observation, and radar), the accuracy of the forecast of TC tracks has steadily improved.

Nevertheless, except for TC motion, the complex multiple-scale physical processes essentially limit the
predictability of TC intensity, structure and precipitation. In 2009, Typhoon Morakot devastated Taiwan with
torrential rain of nearly 3,000 mm which led to the flooding and mudslides in southern Taiwan (Kaohsiung
and Pingtung County) and caused over 700 dead and the significant loss of properties. The underestimation of
precipitation of Typhoon Morakot could be attributed in several factors. First, the incorrect forecast of
translation speed before making landfall and an underestimation of rainfall related to topographic effect.
Second, poor moisture content prediction in the forecast model may have taken another role. Third, sparse
observation data over the ocean degraded the simulated environmental flow and contributed to a biased
simulation.

It is recommended that the numerical forecast of TCs should focus on tracks, intensity and structure and
the distribution of precipitation and gale force wind. Although the TC models chosen depends on the purpose
of the research, the development of vortex initialization and data assimilation is an important step in every
model. In addition, the advance in ensemble prediction, the selection of resolution and parameterization of
physical processes are issues worth of further investigation. Systematic comparison of different models, better
understanding of the effect of topography and the air-sea interaction could improve the present models and are

subjects of primary research interest.

Key Words: Numerical simulation, Typhoon Morakot(2009), Vortex initialization, Data assimilation,
Ensemble forecast
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