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A Comparison of the Products of CWB Global Forecast Systems
during the Observational Phase of the SCSMEX

Chi Pan' and Mong-Ming Lu?
'Meteorological Information Center, Central Weather Bureau, Taiwan, ROC

*Meteorological research and Development Center, Central Weather Bureau, Taiwan, ROC

ABSTRACT

The inter-comparisons of the analysis fields produced by the Central Weather Bureau (CWB} Global
Forecast Systems with T79 and T120 models during the observational phase of the SCSMEX (May 1 —
June 30, 1998) are studied. The CWB products are also compared with the analysis fields produced by
ECMWF. The comparisons of the products produced by the procedures of including and not including
some sounding data over central China observed during the intensive observational periods (IOPs) are
also made. In the analysis fields, the variables for study includes the 850hPa u-component over the
South China Sea (SCS) area and its vicinities, and the height fields at the levels of 200hPa, 500hPa and
850hPa. As to the predictions, the S1 score and the score of anomaly correlations of 500hPa height and
the sea level pressure over the Northern Hemisphere and East Asia are compared. Our resu.lts suggest that
the additional sounding data have very limited impacts on the analyses and predictions. As for the aspect
of the analysis field, the additional sounding data would slightly weaken the intensity of the
over-estimated 850hPa westerly winds over the SCS. For the predictions, the included additional data
improves the St scores. This implies that it may help improve prediction of the phases of synoptic
systems. We find that such biases as weak tropical easterly winds at 850hPa can not be improved by
increasing the model resolution from T79 to T120. However, the over-estimated wesferly winds can be
slightly improved after increasing the resolution. Finally, we find that neither including the additional
sounding data nor increasing the model resolution can improve the model's positive bias in the eddy part
of the 500hPa height field in Asia Monsoon tfopica[ area.
Key words: Analysis and Predictions, SCSMEX, T79 and T120 models.
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Fig.l NWP schedule in CWB. Table.1 Run time of the NWP schedule in CWB.
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Fig.2 The station data not received by CWB during the period of the South China Sea Monsoon
Experiment 10P primarily at 06UTC and 18UTC.
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Fig.3 ECMWEF latitude-time cross-section for May 1 — June 30, 1998. (a} U component along 115" E

at 850hPa. (b) 500hPa H averaged along 110" E - 130" E.




a UV 850hPe 98052200-08080412 EC

40N

30N

20N

108

EQT

108
90E 1DDE 110E 1208 130E 140E 150E

40N

30N

20N

10N

EQT

105
90E 140E 1508

[BVY ECMWF 850hPa ZS3gEiigiBaAn » REE B AR Sm/sec BYEFE, » (a) 1998 5 A 22
HE6H4HF (b)) 1998 FE6H5S5HE6H 18 -

Fig4 ECMWF averaged stream line field at 850hPa, the shaded area for zonal wind > Sm/sec. (a)
May 22 - June 4, 1998. (b) June 5 — June 18, 1998.



. {(a)GTi20i 850hPa UU 1158

TR R IRTENY . | /UL AN RS AT WS I PUPEETT S R S BV S R

103
580501 900507 ©80513 580519 §BO5265 900531 98CE06 DAOSIZ 5A0818 ©B0O24 D081

103
980501 680507 080513 000519 ©BB0525 980531 00608 900812 90010 900024 980830

(c)GT79r 850hPa UU 1158

e 2 iy

40N g

- ’
PENT I B PEDVT S I SRR NI TUN TUOE S B SENPUN B ' NTIN A

1330501 §a0507 9080613 9B0510 9680525 DOO531 0B080C OD0812 9QB0S18 OH0S24 DIOS3Q
B#A FEBE= (a) 28 (a) GT120i: (b) GT120r » (¢) GT79r -
Fig.5 Asin fig.3 (a) but for (a) GT120i, (b) GT120r, (¢) GT79r.

,_14.;



(a)GT120i 500hPa GPH L10E~130&
N .

108 .
860505 980507 980513 9BOS1 980525 900531 POOS0C ©O0G12 ©30610 9OOBZ4 9HOEI0

N(b)GTIZOr 500hPa GPH 110E-130E

NN Y

. {c)GT?70r 500hPa GPH 1108-1308

&7
Fig.6 Asin fig.3 (b) but for (a) GT120i, (b) GT120x, (c) GT79r.

-—15—



(a) 200nPa H ZONAL ANO(-EC) (b) Sg

=1~

hPa H ZONAL ANO(-EC)
T

{c} 200nP:
8805

a H ZONAL ANO{—EC)
8 0.

(d) 200hPa H ZONAL ANO(-EC)
£#40605—880614

- P 1R . - R — .| E—-150.E
40N, 880508~ 080515 . TOE_150.E 0 650516-880625 TOE-150E . 880526580804 ] TOE-1SOR o\ BH060S- ' T0E-15
: & GT1208 / A GT1R01 & af1zol / A ghizol /
+ GT120r + Gf12or + of120r + GT1Z0T
% @ % GT76r // ® % GP7or / %
3o} ) ? 4 aml 4 sonp <4 aont -
¥ L
zm\T 4 2ot 4 =zon- 4 eonk -
] / "
10N} 4 108} 4 wonF 4 1owb 3 -
r- b 1y J
EQTH 4 Eqrk L 4 EQTF 4 earl JJ .
1] 1 1 'l H 1 1 L) 1 1 ] L L }l 1 3. L L L 1 i
T 0. 10 20 '%%0 -s0 =0 ﬁf&) o 10 =z %o o = - o 10 = % a0 0. 10

D

H}l% -

Ho)

20,

B+t 200hPa70" E- 150" EFH9R0RE - BEHRZEHIEE - E-h=FdRa 518 GT120i - GT120r F GT79r =% itk ECMWF (958
R 1998 F (a) SA6H-SAISH (b)SA16H-5325H'(¢)5A2H8-6H48 (d)685H-6A14H -
Fig.7 Latitude-height cross-section anomaly averaged along 70° E - 150° E at 200hPa, three curves are anomalies by individual GT120i, GT120r and GT79r

with respect to ECMWE, time means are based on {a) May 6 - May 15; (b} May 16 - May 25, (¢} May 26 - June 4, (d) June 5 - June 14, 1998.



(a) 500nPa H ZONAL ANO(—EC) (b) 500hPa H ZONAL AND(-EC) (¢) 500nPa H ZONAL ANO{—EC) {d) 500hPa H ZONAL ANO(-EC)
9B0506—BB0A15 70.E—150.E 9B0516-880525 70.E~150.E BB052E— 960804 10.8—150.E SB0E05--BBOB14 70.£-150.E
40N, T T T T HON p—— T T T —T 40N L T T T T 40N, T 3 T T
a efizol & G200 A Gr120i 71201
+ Ghizor + ¢fiz2er + GTLzor GT120r
| ® GT7er ® GT7er % GT78r GY7er
3DNI- 4 aow 4 somk 4 30w -
200 4 2o 4 eon} 4 oonl - i
L ? . A . ; | L [ J
108} - lONL 4 1owp ¥ 1 o -
| | AL AR
EQTR J Eer- / 4 4 Eqif / 4 Eqrl .
} \ \
148 1 1 1 i 108 L \: ! L 108 . L 1 PO 108 e A
i I— 4 B iz 18 = 1 o0 4 4 1z 16 -8 -4 O ry 8 12, 18 '8 -4 4, 12.
H{M) H(M) H(M} H(M)

AN
Fig.8

F@Et » {55 500hPa -
As in fig.7 but for 500hPa.

18.



30N

500hPa

980605—0806814

GT120i—-EC

20N

10N
T0E 80E 90E 100E 110E 120F 130E 140F 150F
b Z 500hPa 980805—-980614 GT120r—-EC

30N

20N

IU

10N
7OE 80E 90E 100E t10E 120E 130E 140E 150E
c Z 500hPa 980805-980614 GT79r —EC
30N

20N

10N

\.___4,__./
i

!

/. ;\’\z

T0E

80E

_100E 110E

120E

130E 140E 150F

@h 199846 H 5 BE 6 H 14 HZ14 500hPa BEBRES A 4 BIE(a)GT120i: (b YGT120r -
(c) GT79r & B L2 [FR 49T ECMWF RIfR=E -
Fig.9 (a) GT1204, (b) GT120r, and (c) GT79r models‘s 500kPa height anomaly with respect to
ECMWFE for June 5 — June 14, 1998.



{s) B5OLPa H ZONAL ANG{-EC) {b) B50LPa H ZONAL AND{~EC) {c) BSDhPa H ZONAL ANO(-EC) {d) B5SOKPa H ZONAL ANO(~EC)
BE0506—BH0515 70.E-150.F 980516-D80525 0.E-150.E 980526-980804 TO.E-150.E 9H0805- 860814 70.E-150.E
40N T T T T T 40N—1—7 T T T 40N T T T 40N—T— Y T T T
a|crizos 2 a|erieoi | a[cT120i = s|eT1201
+|GT1z0r +|GT1207 +|GT120r +|GT1207
| ®|erer #|GT7or #|GT70r o #|GT78r
= - ‘_ -4 - -5 - h\ \- -
s> = 5> =
30N [t - 30N // 4 aonf / 4 aoN- 1/ // .
& %
iﬁ 7
20N - zont ¢ -4 zoNi- : 4 zonf 1 -
1&

L | L X ] L | L |
108} 4 o 4 o8- } 4 108 g
Bt 4 Eerb 4 Eerf - marl -

OS L L 1 'l L 1 L L L 'l [} 'l 4 'l H L L] 1 L
1 —a. ~—4, 12. 18, 105—5 —4. 12. 18. IDS—B. —4. 12, 18, 105__ —4 a. 12, 14.

B+ RIEL B 850hPa -

udth

Fig.10 As in fig.7 but for 850hPa.

2.
H(M)

4.
H(M)



(a}S1 SCORE + 500hPa H (b) §1 SCORE : SLP
NA EA NA EA
80 80
70 e . . o 70 |-ETIE x;x,/),(,,
A—a—A
60 | pe—H—xk - kWKL —— 60 | a—a—a o - ——
1 X—s X=X | g5 | | w L i Y
&, W X [
ooso b R 8 50 | B—@—=8
% N A A A—k A— 72 7} 5 =77
40 | Py —3—06 0 | o—o—0 | 9%
0 B—8—8 ~—¥— 120 " —¥— 120
*—o—0
20 20
SSF S8 SsF S0
A A".\ "~ & o~ Q
&S §&6 &S §F&
B+— =#E= (GTI201 > GT120r » GT79r) 24 ~ 48 - 72 ~ 96 ~ 120 /NEFFESR S1 SCORE #4588

@ - (a) 500hPa SEH > (b) ﬁsﬁﬁﬂﬁiﬁ NA Byt BRlESE > EA B 20° N~60
SN T70° E~150° E-
Fig.11 81 SCORE comparing three models (GT120i,GT120r,GT79r ) for 24 ~ 48~ 72 - 96 ~ 120 hours
forecasting. (a) 500hPa H, (b) sea level pressure. NA stands for northern hemisphere. EA is
20" N~60" N,70° E~150° E.

(a) ANOMALY CORRELATICN : 500hPaH (b ANOMALY CORRELATION © SLP
NA EA NA EA
1 1
&—0—¢
n—e—m oo o—o—o
0.0 4.I____'—.__.=n>—im, 08 F——— - A‘f
——24
08 H—H—x¢ ‘_—‘\.7 ——174 08— __....._Ei\;,
S o * e B 43 5 A ~h —8—43
T | 07 - T
< —a—7 - NI A—T2
06— -mf*ﬁ—*ix— —¥—96 06 . - | [T
: ol
——170 Wy x \( —¥—120
05 ~ I OS Tt T -'__;;Kii
0.4 - . - y . : 0.4 - - : : : ‘

I T & &
FFE FEE N
OIS SO &8

E+— fEE-+— ' {E5 Anomaly correlation »
Fig.12 As in Fig.11 but for aznomaly correlation.



*

BRI T P B — 1]

B RBRR o A B Gt AR E S B A & 2000 F 5 R4 &

HfER FEXRE
MR RER S

HE

RARPESEERENKBRRRE - HH e TR XSG
J1 ITEBGR RN B B e b hRa Ly R KR R B I S SR SRS -
e BB AT B TR A TR TE - BIER R AR RTESRRE D By - BEERR
SFERRE PRI AL - FHEITTERE > (SR B EWRIER - Gt
BRAEERE - RRARCSEERCOOE - BEVERY 570 & 53 B DL I A R
R 27 (aerosonde) EHHITE A % T EAT & HIA T - 2000 F 5 =FHIEEWIFGEIEZ
BT ASGEERR AMEARRAHZE TEHERNEMC EERR -

BHSEEA : malEl - [RE/RTEER - BIK

ke

— Bl
BB R RS R EMN KB REARM
(R4 1986) » B 85 - {H(Herb)BEJE, - 86 i
PE(Winnie)#gE, - 87 N (Zeb)FEE, ~ K 89
HE G (Xangsane)Ré JH, + #37E & 8 Hh e 1S B ER
AHEBREFEABSET - IR A
MR L RZERENER - Fi—
Tt R B A R - T - SIS RS LR B
R H R B 7 B2 R T B AR T BB
% FTLUE S e R RS R BN R | E
FHEEENRE - B THERBKE » A0
FEREERRFEEENEHTRANBEEH
B IMEF U RIRRE B K BT s EE
BRHE RS ENTBEE - —EE
1997) - HrhE SRR R 2 20T - BB TRER
HRESR VR 2 0HE 2 RGO ~ MEJRER A H T
il - ReER S A B R H N & RHEmnEE
J3:2 05+ LA e e g R B o R TR R HERE I o
RAEE RS ERERDIFEEE EE > 1997) -
1999 FFE H A S FREEIT - PRER
S E R RERER ST - TERERRER
FEREE - PRI AZREEREET - 1218
{Z#E% - FEEEIY - RRAfERESEITT

il

HEABRER G - FEBEERLE S
T e T REEN S AT B TR R S BT
%% 10 S piEE R - R BB R
FETTEIR T A B ~ BIRR A 2 i iR
FE DU I A FRAZEREE (acrosonde) Bl o 5 |
HE B FE ] <5 7 T BIEIT R HIE - AR
g B THIRAE ST - BT e T B TIFR
B EWmEBT SRR KL Microwave
Sounding Unit (MSU)E Mk ELRE RO E

T EE R ARGE S Ak o BEVLISERE
National Environmental Satellite, Data, and
Information Service (NESDIS)FTZEEZE B (L
B AERER A IMFEESERMNE i

FERRZK AT TSR 7 S S SR R e 7k TR
e R R Bl B R 2 BRI DU R I B
7B IR BT R - R e ie R TR
ZHERERD - FEME ) E R R R Rk fEE T B
S AR T R EEEEEEE r R i
R 7K [E] 8 {H BRI 7k B (Z-ROBR{R S, - REECHE
FEfHEREREEK R » 3fi5ER CFAD (Contoured
Frequency by Altitude Diagram) BB 4T
FEZRRIT - 125 ARG PE 2B 7w
RV TR - BEEE s - HEfg -~ {RERE
EEYFATEETT - PR ISCR R P 275 & TH5E

—21—



s BELTEQO00)HIE T B BLETSR -

2000 SR B EEH AT B TREREE &
TUTHSE s EEAERA 1999 FRIZITSE - $H3E
T R BRI LR — i HIG B T e 4R
FE - YRR ZEI A R ST BT - R
RO B IR - SEVUEN Rk -

—~ HEETER
B ERTE(2000) B AR I K MR THBE BB I 2
ATERTERZ RES] » IR E B R T S
RELR - RRfERDEEER R HEFE
PR SRR BN S BB TP SRR
K DUk AT S % B i » BiET T RS
HEMVITIRE - 8 - (HEITHERRE
BHERHZ » 5| A E SR LIERE .
R AR - BEIFR LRERREE2 E A -
JEL /4 A LA B e B S S T R Se B O iR
RHECR TR IR - (TORETTHET RIS R
78 DHEBUE BT RRRER CEE R R
AT + BRI BE R RS RS T T 7 AR T e el
N TH R HERERE - (Z)BEE R B E k<X
FERIFE > SH SRR A R AR R BT
g - EGRELREAE L5
B WS GER T - (MWDETEN R ZaiT
IR - AIREERYSH R BEE
- BB BRSO — S T
N ey b B A B R TR 7% - ()BT AR
R R FI R R TR IR P m T -
2000 4R " BEAER I AT AT TN EE &
s RS AT Sk — - 58
= - IR A RERE o 5 HTFTRRER
VRS BEHR T RES I EETRRES
Br5E ) (FFRS - 2001) - A FHRSCRE R HER T Hg
RS ERRERRESTIZ ) BB E
1 BIEREER
T 1R rhE s PR AR A ZE K& L
IRREIR LR R AR R
BZ BN - FIR SSM/ (Special
Sensor Microwave Imager)f# 2 & 8 & FHE

BSOS - BEAER -~ DU GRS
Hg B 28 - M DARR S A7 15 40 2 B0k il J\ 2%
BRIV - '

TSR 2 R R R SR E LR T T
P FRE TR TR | AP E B K
HfERe R, LRI A1) | - ZT7FIA GMS-5
K SEHE AT RIS R AR R TTRLS
HREE EASRETRO FY ACR SRS - Iinss
EEE B EERIEE ST E - LUEE|
BEE W LR BRI EE -

FIRYE 3 B E R G BRI RAG B R AT
e U R B R R TR R B Pk B
IR E I, FEtETEZE
BIFET I GMS-5 g2 7 FRNENE
SEELZHEE - DU 2R AR
SR R A IRy R R e TR ) TR

FHE 4 RHPRERFEHERER - EXE
4 EEEE - EMERE LR
Fr T MERARRE T LA R P TR B R
R THER RS20 | » FEfFRERRER
IR < A B R L F 7k Bl R A T
R BHR R T A EEE T AT
Z TRHERZERFE - SEARCGE - LUE s A
Rk B R, T PR HEERE. -

FHIE 5 RlbPELRBEEOHRERE
Fro TEHRR M RS 2 et
SAHTERFEQD) 5 - EEE5|H Radar Analysis
System for Taiwan Area (RASTA, Teng et
al, 2000)5E5 T BEREGe & REFT A Bl
JEEERNZ R » WL IR B A S B
EES T E BRI - el
R ERE R RE BURE 2 BB R ey
REE(FREE B RN ERNES -

FHAZE 6. B PRESUE RS IEST I EH R
SERFSREREERFI IR "HEHE
e FE S S g R BR T B S AR I 2R
A EEEER  TRREEHEEE
AR R B R B L R K & 2 53 7 42
B Z-R BRI TR RS K Bl 2 2



ET

TS T HeEAREREERA LG ' E
R EE R It R R I SEE
=RAEEARAITEAD , o R R
Wk PR AL ET TR R R AR -

THHTE 8 R E A BB ST MG -
PR S IR R R SR
EHREMAR TR T HEMEREEE-
2000 FRHE A SRARERZZERBID) - FEFEM
{efre AR BRI R RE T - B34b
RlFs iR 2 ERIT - BRI
KA BB R ER TR -

=~ FEARHRRE

2000 4 T Be B4 B TR EREE & BURH
%8 NEFIEE > FEsEme TIESG e
PIERHEA ~ WiatTH - RS EREIR MR,
REARAEFHEGAT ~ DR SE A TR 2o BRI i
2.5 S ERRITERYI T
(—YE B HTRE R e

TERG B A LERL AT » B 1987 B4
FetERBIE e IR B B L e R
FEBTE BN - DUEREE#IE GMS-5 FET
= KRG AT B mlE 1.25 28 KT/ME
IENTRERS 5 O H FHEHMR NOAA # 21
EARETHREAR 11 A8 KNSR
F AR - RERNER A E ST
s FOAE - BEEEAR - (BIEE
B2 SERBTRIR L TR - R
B FTE < O BRI LI RRC FREERE -
HERGEE ) BETEREE RS
& R (T-number) 7 L1434k + {HETHE 2 &
AR ~ REER - DINFRKRES - 7EEE
- BERE R AR h B E S RS Bk v
HERIEET -

TE 1999 FEHBIIH A B EIREHIE £
Fr TEEMIEERMEERASB Y, T
PEH#E » fFIH MSU i gEiidrsl e ERE R,
FFULER ~ BEAGE  RBBEEIEE Lk

RBETRRAT LDEMESEEAMMTHES » BH
R R PO B E IR - SR MSU
N2 AT R - B 107 08 - KttizER|
HTHE SR KERERE » 45 2000 FERE 2 PSR4 2
iR T ERERS SSM/I(Special Sensor Microwave
Imager Y& L 28 FRBE B LFERL - BaRiREt - A
= AR EETE R - SSM/L B atEhziiiE
BiEt - @& 1935 GHz ~ 37.0 GHz B4 85.5 GHz
# 2E B AR L (V) 7k B AL (M) 48 © DR
22235 GHz 9YEEM{CIE - H&E5H 855
GHz $EEmfEZE AT B Ry 12.5 /2 B - HogReY
RSN SR 25 0 — RS E S
1400 /5H -

RSP LEMTTHE - BIHIRFIA 855
GHz( VLB ZER > SREHB A O E - B
JriER e AR T RE B e LR TEAY R 1K - FEFR
GMS-5 2B REigh o5 Bl Rk T RE IS B ER H 85k
ek - AR F TR IS & S o 85.5 GHZ(V)
FOEEERE R ENAE - BTk
FULEE - DU 1997428 H 14 HE 17
HIRIEBG R, 7 o o ERRER BB - HIER
g R RS P B e - g2
Bl 387 DB HApRAER SIS ARZER
JERe R B IASERE EIRRE » BER DAL SRl
BB I Lo 2B L2 AR K

EER SSM/1 ERBEITRBEE K51
H - FEIRES [ Chiu(1990) AYRERT RS
HEURLL 19.35 GHz(H)RYE—SHR 3 SR
Z(RR, mm/h) :

RR = 5.2610g{—£—:| * BTpop <274
(274-Ty05)

e Tyrop Fo SSMA £ 19.35 GHz(H)HIZS

W E(OK) - MRS R BRI K fE HME AR 10
mm/h R5EREAS 7 - B GMS Ef& - EWHRT5T
Ak B IEFE PRI - [RIRERE R A ERE PIP
{E (Precipitation Intensity Parameter, RR A
Smm/h BE)ETIEHNER IR - BLg R AH R AL
BARARSATHENE - AR AR



T-number FRfHEHRRNBERGEEEZEHMS
o (R AT RIS 2o p K B R 2 o 2 R RE B,
SRR L -

R B B HASREEEFTE - BRI
Hollinger(1989 )8 mi EE(W'S , m/s)EE -
W8 =14790+1.096%} - — 045551353 ~1.7600 377 +0.786T 37y
A HREE(1996):2 FHEMIETE « HrpTow ~ Do
T B2 D 5380 SSM/I B2 19.35 GHz(V) ~
22.235 GHz(V) ~ 37.0 GHz(V)Ei 37.0 GHz(H)iy
SRR (CK) -

& H AR RIS 4% - PSSk R R I
L 150 2 FLESE R R A B A o by s 38
Ba BERREAOARIE » T F B\ AR B
MBI R 17.5 m/s FOTEEE - 590
PR PR R I AR [B] 5 A S R A e
0> AR VRGBSR PR, PSR e
{HAE T-number 5 i 1 HEE 1 B 22 TR 5 HEAE
B - TR ELIRI T A A e R S R s e e
BIfEE - B SSM/L ETERRIATRIBh IR -
BT B S e P e

PR R B RS (35 HE - R
T B R DB BALMEEUK
RSB R AaN B 8 - TiErTE
EEARE - AR EEER T RN E
Tk - 1999 EEHTRERRERSTAE
Rz RS R ERMEET EUSTERIE, AR
Wige BT GMS-5 L AMG R B I Rt
TR AR R T (R 1998) » 2000 4R
TAFETEHLE NESDIS B J55: - EE—SFIEA
RS AR RIVKRZERY -

P SRR SR Y A AR
ERABRETE  EEEFTEL SERE
RS R M E SIS =58 - T
KRB F R R A R RS
SR B BB BRI S TR 5 2 (B
S, 1998) - FEHPE S RFRTES ST - il
TR IS 18 5 E AR L M B AR R TE
SRR © HORRR - (DR RE SR
B S HSENE RN REEAE  BA—%

By "MODTRANHGER {712 » LOKIE A
& EEHY 500hPa ~ 400hPa ~ 300hPa ~ 250hPa ~
200hPa ~ 150hPa iz 100hPa HEBE L 6.7
Tk AR KRS I B - B R ZEn RS 2
ER/KREMRERE) | (WS L &
By SEERINEERE  NEET X TH
TLRRER AL AR Q) K R ER N
Sy 20% FEERIT PR ERENEREE
e eERE RS CREREEL
SRR KR ERAEETE R - =
G el MR mE o S A Manning
and Haagenson (1992) At + BE—7kKREHR
SBR[  B e - B (R AR S
PR AT B 2 BB - HAERE 14m/s
B 30 FLL R o BRBIEREE A, - (P
2000 527 H 3 { 12UTC ByfERE (K ai-tak) B R
BRI R HER TR - ARESEEE
[ B o2 AL SR R R E 238 USRI » 3R
P H R 7k R RS o] i SRR
7 [E4E 400hPa [ b3 55 /8 BB A -
(COMEETTHIE

FERE B AR TR » 1999 £HER
EREERIWMFEY  CEBEZEETERRS
% MRAGH LR GE i TR - 2000 5
e R T EEEEEER 1999 £
W » LAT S St ot TRy i oo TR I T2 B
el 72 - MPRURSIRER R - SEHTRRE
B AR IE A HE BYICRER - SRR
Tk B IR R B R E O B K R e =R ET
W » EHERADR R A - (TR
SRR RTFHHFE SR s - 3R 2 T8
T T PR Ty T T D B A o TR T A P
{8 » AN TET THE Bl B K | TEA - FTES AR
Ay S e T b o o B 1 B PR AR R (R B AT
1658 5 TR S B\ b B 2 FRRA fR ES) 0.05 -
SIAMIRSEI DUTF Sk - (DEEmM S
1786 B Rk e PR TR B Pk 2D - HLLARG &2
AT RN TR BB K TR 2 BERE R 7
frRe R TR R B - QB FTRela &



MR+ DA R R e i A 1 e S o g S 7
THRIERA A - BHLTTHER, - IR & rhias
o T e B K FEEERZE A BHE A - B)FR
B B LS - SIS IL 2 HRAREL - BBE
JEE R E B TR S e Rk
K EEERF IR R R M LA IR - T
TR B TEN HERERE - (ORI bRk
TREICIETEHREL RS0 EoE TR Bk
B - EHRFANEEHE - FE SR AR KT RS
HER SR - 5l RIS s R R B S
ARG AR RS [T S RE R K TR
HERERE - HR DA% 6 /N RERE AR TR O
SR HARE © (5) T Ek BB URE L] fE ik
=R - ERIGEER RSB E R
W\ EH M - 555 - WEAOREFE RS
FE KA E R 2 5 > RIEErERFE R
SMEA 2B T ERB R TRRZ/ETT -
Trie RS FHEDT 0 S ERIEH
HEE PR R TR (R SRR
B S B A 7 P B TR S i TRIBIRE
71 - AR AE e G AR i - AT
PR AESREER » FEEE RE TR AT LUE 1EAHY
TR B R B A BR S R IR - (HERS]
FASEEE » BEANR 10m/s A R {E 22 T
BRA  BEERS Y 6 HR(10.8m/s)BLEFGE
ZBE - FHEERETARIBITET - B R
FFiE R B ERHAR B - RIE AR S
ARG THH - BEERR 6 /INRFLUP 2 TREE
5 BRI EITE TSR R E - b=
SRR R C TR RIS - 2R
FHEUERER g IR RS R, -
THERS R B LTRSS c TRIERE
18 o S8 MRS R - FaEdk—
PSRBTy 12 /NLL b B R R L
TEH - HAHE 6 BREL L RESTIBERE D -
AT R — B i KR R SR A
FEZR - DAESTHETEA 6 /DRELAR B K B2 4
SRANLUF TR R o AR SRR - B
ABGEEZE ¢ LIRS RE TR B <R

2 AR R TR B 2 S R B R - 0 A dERY
6/12/24 7NBE (A oA R TE I AHBR (R 8wl e
0.57/0.29/0.15 » BBy 0.68/0.52 /0.37 5 LGB
FREEAFE R S TRRIRE ST BB % 6/12/24 /]N\EfIA
B A R THEFE R B S Ry 0.74/0.65/0.41 »
433 6 AR EL 7 HEEZ ETS (Equitable Treat
Score B4R R 0.37/0.31/0.12 B2 0.37/0.34/0.10-

BEEmE 24 /R R G THITEE
11 SRR — A A AR — 2
&R - DME R RR B S R - #RERE
FEA{f LRI T A R G E I #
2 HehEREDEREIR 6 /NI E A B
S ARG e 7= B EREEE
B GIELATSc HEES R - DU
B&db 24 /N RERoA BUSETER 2 BRI RS R
FH_Eak 0.41 $215ks 0.56 - #5387 6 #h el 7 i m
iz ETS el Ry 0.25 81 0.21 HH{FEHE
2E 7 EE -

A S L B A e R G L BUHTE
Hl > fAF SRR K FERREEL » DA TEERGE
TRz R S LR TR L BREEA - [HRh
[l =R A Z R - RS R
Fa{TEEALATRAE - HIthFIRE A TEEIAREL - DG
1706 R PRI o PR B - H S bR S TR R
U LS B - R R S R Rk it
T B - (1SS B (R B I 5 B
FIFESE - TS — A PSR TRE R
o o R AJRGE ) - DlEdEnE - E T
AR 8 FEZ fEZE - THEER 6 AN
BE A HTT 1961 T 1996 f£rh {4 8 EBJE, - #F
HTRTTRER, - fFIDUE R e Z BFEEE S
ACER A EE Rl 24 /Mg P e A RUETTRE] - FLFEEI
FE R AHRGRET AR 0.60 B 0.54  479f 6/7
#EE ETS {848k 0.27/0.28 B 0.23/0.22 »
SR IR T A R 1 -
(= )FE R R SR R B RS R Al 3 8 4 AT

1999 FfEPRFEEEHACH X

Mg &R Rk RN B EEGH T HTH

% BT CFAD ATk » W LIsh i s



T LI S B RS IE A T S R
BERE)  RUITEENR CFAD SalEl el 2B
HRRMAE G R ARETSCRER
"EGRN ) B ABIESTEN % EEEE
PR R R R R T R RS Rk
TRk T REATSY - 2000 FEHS - F
AR R R PR L BB R B
RASTA % EHEIRIES - ST (1996 m
Koz - HEPIREE RASTA i3 AN
REMBAEEAE - ESE AN S E PR -
FOE - SR A R B B R (Teng et al,
2000) - HAFHTI4 547 45 LTS » 25 R ERH
SR R RS R BT ST 5 TR S
& FEATESILILIR B R - i
EE NS BE A HRSES - hEEg
S P % L L LI MR ERE AR &2 > el
B IRERNEE LR - H R R
I LAY A S AR R T B L
|LIBRIE » BELLRTEYIR & R SRR e » 1
BRI SRR T A& -
S HMER R AR SR - fffHb s
SRR B LT e e S
IR A BRI R B R B B R B
KAETREL AT 4 - IR R T LU RRE A,
ERUSRIA I B - 5240 - TEERS R R ey
TR B AT T — SR R A T R B TR -
T A 2 0 7 e o S S 36 R
‘Q‘E o

SEERKSHTEE SRS 1999 £h
BT AR SR R0 T HM bR e
R BRI R ITE , DR R s R
T SESEI 1998 4F BUAE(OUo)BSR, - 1B HB(Yanni)
B JE, ~ BIA P Zeb RSB B3 > 2 BEA M EIRG
EW SRR - T SRR
BRSATT - (EEIAT RRAREBR L - 2000 48
SRR R TR S EE s B - 3R
AR AR A KR - TS
BT C R MR - MPIFTREE
Z0B 1999 5£:6 1 5 FE] 6 [ IEif(Magic)Es

ZESEENE - B R E ) ERE K E
(R)Z-R AR » WA REERS e o B
EEERE RS - 2R DL
BEE 03 {KMAsyEEERE 2RI
1 A BERFEEES | ABREFTERZ PR
RS ELL 6 [ H SRS &R
JEIE 9 B EIEIRE - BFEEES AT
BIRENEE - AR RHEERWELLE 5 578
ZBETREER - R E SR
A% 5 i BERERTENE - HEmE
A S B R [ EEFRE KR 0 R
Z=aR® th7 a~b{H - RELEETA 456 [HEZ
a~b {H¥EH {5 a=209.92 - b=1.36 » H]
Z=209.92R"** o i ARG 2 R R e
HIEFRY ERVAHRR REOTE 0.79 + Kb
FEETTDIFIR L Z2-R BRI fEE T -

SRRk 7 TEE 1999 ST S EA
BEREHE IR TEAEEEREKETR
EEAETIZEEER KBEHRESCH
7% ERAMA] FEAfEEKging Method)#E
TSN ESBNEISIERE - WEITTEEAKE
Bl B35 F R (R ER R 1R - (BEBEER
B E RS E R T - RIIELH
[B) 5 S ] S B RS B E 2Rk TEE
o EHERAIL  SEEURE B 2000 FEHE
T b (B PR E B R A TR =, - HE R LLRR
B TEEE L EIE R B AL - SRR
LM BRI —ZEREEER - B EnyFrE Rl
I 50 B B RE R /K B AC SR — BT » i fhET
F— LA SRR - SR A HIEE A
FE S RFfE K BB RS T —Ha TS 2 EER
L N A 1 R s e R S g PR &
Al EYETE R R ERENRME -

A HIT AT R (R TR =L - HCBEiR
PEEERAKRIER I TRG, ~ By ~ JrI ke o sg
SEESL YRR BRI B R TR
BROUR  HRRWNEBcEESTE T
PR - B OBE Ry - R KRR RN -
AG1LinGEE v o i, Sa e BR ARl o e A TR B e A~



AR - MR FER R R R E AR RE
Atz - SRR RO Bz S a0
FAEZER - A 2SI BREEFTS ARk -
FIF B B RO BRI L A R R TER B
B PHETE R BRI EEA Rk
Ry -

ZEHFESMLET R R B ER R
7k 2B AbEUZ IR - AR NCSU/GFDM
£ = (North Carolina State University
/Geophysical Fluid Dynamics Model) * (8 #8455
B ZE iR b S EHEERR =R
BT ENR - FLUEMSEL s E
TS A R B RO E R R iR
3t TH TV o b S Rt K R o L R L
FIH R AR RN 2 SRR -
B ETRE(Froude Numbet) AL 0.5 B |&iFT]
icu N S b T LS i e B, el 2
B, - TERSU MR 0.5 B » SaisslimeT - L
FHEEERE - B FiFEETREEBK - /£
WAk A b o SR LIRE - SR A AR
7K T B 2 F IR K - FRiise 2IRHR
AU\ Frk mes)s T M iR R R B
EIAE @ Bk R BTUBILRERA - G40
BERE S E AR R e R LRy ER S B
PR IR IR ©
(P9 A TR I 2 5

EREEAREEHEETRT B8
iR E - SEARELUE RS = T
Z1EEE TE 1999 AR TE T A A TR R
72 T{EER » {FREA RIS i - (RS0
BB S B AR RS O - BAMIRIEER
$ Sz HE T 3 TR B 1 e i B B R Ay AT RE
77 7 R BB B B TE LA - 2000 S HIR
FTEEERFER - IEESHEHRERE
B HETT B PR R R -

FEag(b TIFRI 7T - 2000 S TIERRE
IS AR B R TR/ M - RET
e/l ~ YEREZAR/ N ~ SIS TR/ IR R AT
2855/ ME - 53 BUFY 200045 5 H 19 HAE

TR 7 A 15 HE 21 HETREE
FRAUNG RN » (T AR T3 I BT ERAT
BESE - RN - AR
BVEIRAT - IREES SRR - HEREER
HHHGE VR PR B B SRE -

fEfEEENRERE T H - BREETR
B - SRR T E R LS
HETAS - TR IR - SPEHL - s
RIEREIRGER I LIRERET - RARERRER -
T R B e e B e e AT - PN HEEE
BB FRAT Z2 IR AR - AR LR R R EER
2000 47 9 B 10 HEAR - TFEIFRERGALS
T G U e 07 RUME R A B b S
SR e - T i AT R R PO SR PR A A TR R 22
e LU B B SR iR » 52 36 /RS PTEETT
B BV . BB TE - UL - IR E PR
R - R E—AR - SR EER T
AR RSB R TR - $CrIb R o HEEh
HIE T B TR AR A TR B e RS L -

FIREEATRISER A i St [FZRER
—BROIF R IUMEE M - RfR i A REEER 22
BIFFEE RSN - ISR R 3
RIEESE - SRR ERESERILETS
R AT A SRS PR IR T S - TEBR BN
B BRI B R AR R B AR TAE MR I S
THEE M RS ATRE R 3 — Rt - B
RERE G ALBEE » AR 18 /NEF ST R TRHE
fi > FREEA BRI S LR R B T
BNEAZRETT

FEE PR TTTE - 2000 £255 19 A
BHES (Yag) ELERE R - AR IR ZE IR T
POEBLAI R 24 /P EREE BATEE S AR
10 H 25 B LUK 26 0 L2 BURHEE A TRES£R 2
Rt ETHRGRERENEERILE b2
2100 AREE i L BRREH » 0HE R
Dt #E E AT SRS L T R 7 = ml ch
SREISETER AT EEE - BlfHEe
BT AR SRR 5 R R R 2 gl
TEREIRAIET |5 MR RASRE - FHRAEA R



HEHEEZO R B R - MM s R
B ARBSEEER g e R EE SN
RARYEREITED - R A BRI R AR T B
B BRI A SRR 22 PRI S G iR - AR e
TDMA(Time Differential Multi-Access)iE s EE
T BERA RS REERSERE 20 A8
@M ARST « BE A AR AE 2000 £ 9
Ho6HZE10H 6 B -HERAEEETZEX
FEAL K T e R A TSR TR 5 - R
AR T N R = 3 A Dr. Greg Holland
MZEHUR MR - Y RS EREE BART
B 2GR - EEAE - R GEBFR
FHE H R B IE A AR iR RE T B -

D0 ~ #3545

2000 4 T g R BRI o A PR TR ER 88 S U
e ) R IRPE R KB TE R E N 2 Bz AR
BOHREW RS A 75 -—(1999)
FEZMREDENZSIEREN R (HEE,
2000) » 2000 ERESELRE\E--I9E - 53 BUAE
AR - BRI ~ MET TR
TmaE g BVER IS S THETT - LMEFEIBE 2 36
FRAEST < 1 1999 7 BERlE » A AE /L = FF AEE
HBMYITEA BERAIHEET T - SRR RTHE
TAE » FURIRAIE 2R - TS TIEM
BT

EHEREEEEN ST - BRER
SSM/I(Special Sensor Microwave /Imagenr)Z<5]
TEBE R E bR R R RS S
R BT - B B HIEREIS 2
GMS-5 KRFEHERKNEENNELEES
i SRR TR PSR T e L BRI E R AT i
2% -

HETTRER T ()RR B T IEREE,
Fepk TN Me B At - (BT LTRB T BE 2 PR
HERE TR T QR RER AR RRETE
HIR S » ST EE I RN S bR SR )
AR DIEUR RN A Sy LR R
7k A TR L 2 R - SRR R ¢ (3)5E

e 1961 F 1998 5[ 5L - SF -~ TE3E -
Bl S i IR B A« B s - I
DAB B MR 7 EENG I LS e B T
s - R R IR BRI
—H T (R(LBER TR FR R R 0 2
B ENREE o i Ze il s | e R TR R e
BIFM 2 pRRRRERE DL - EETERETE
HlFZErPEH -

TERER B s B R B B K i BT B B i
T (1)5E R R ER I e R 7k B 3 s R R
#H » Z=209.9R'*® ; (2) 52 B% RASTA(Radar
Analysis System for Taiwan Area)dE Z Il §8
L EZEE B R AR oA ¢ (33 [HRLER
B R Rk B - BT 2 S
ZEE{ L BERIEERIR <18 « ERE
AR Rt R T MY R G B R LRV ER 2
B HEERASEE -

107 [SEME A TREEER 2B AT « ()ERSE
AR RO BT EIMNG 10 08 R
H 4.5 NREZ RSRETED o RIREE I TERIERL BN
FRE{EE T h LR R o SRR, © (7RI A
FeikErzE ERA BE AR - BRENEHIE SRR
T RS BT R F B A B2
PR R QHUS HRAREM RFRA
Me B b 55— M FRA R AT RO fo R 4R -

2000 £ T BG FRETH A B B TR IR A YRR
T ERMAEEMRCE S SRR
AHRET M 735 - RASTA TR R R 5547 /7
&~ FEER Z-R BRSL 0 IOREEI R HAEEE
JERZRIE - BRI TR N EEa
B R TG B B I e R EE
{EZE » BIb » B RHIR ARG T AIE A
HIsek/ 28 BE1FRER 2 BWY » Ak
REEE L GEREALSEFIEHLED

£ MEARBR R G A 2 M i%E -
B TIEIEERR S B PIRE e E
B ETT - THENAE 2001 4£332 — R pELR
HEEREE AR -



e

ZSTFEET @ NSC89 - 2621 - Z- 052- 002
EEIT ek - B b RABNRGHGR - R
RERBERSEET - ATEERERRR RGN
B - PECSULASERCEER ARG R
%~ S ASFE ARSI EREER 0 R
fEAFIEEsCR R A% - RS EEE

BifEfETEER -

2E R

A 0 1997 1 PIEIR BB E A EI
IR R RIS - BRI HE AR
FEREATEREERS - R 112

LA 2001 R BB {E AR e B FRER B S IR 8 —
HERTER - 89 N K B BRI E
AoL%EHT 0 NAPHMS9-PO1 » Bz FELZE
BEAKRAAUBEAERLE -
11.1-11.6 -

BRIESE - BERSE - BUEH(E R - 1998 1 MUERIEI
WEEERG . HEHEERD -« #EE
o BEBER > 42 0 313-330 -

ZEIOT » 1996 1 SSM/ B BE R G B it R
BRI M 2 JER] - BT P RAEA
FYEWTFEFTREERC » 69pp -

BRIEE » 25884 - B - 5 - ErseRe
FhEERG - BRFEGRE - 1997 1 B KB EIRY
HETERARE - ERPEEEY -47TH
D -

HER - 1986« SEMEBRELF LT - KX
SR 130 89-108 -

BHE R - BEEREE - 2000 © BERVEREI 4T B AR
PR S HURIEE 1999 SRR IR - R
23435 61-70 -

Chiy, L. S., 1990: Rain estimation from satellites:
Effect of finite field of view. J. Geophys.
Res., 95, No. D3,2177-2185.

Hollinger, J. P, 1989: DMSP Special Sensor
Microwave/lmager  Calibration/Validation.
Final Report, Vol. [, 51 pp.

Manning, K. W. and P. L..Haagenson, 1992: Data
ingest and objective analysis for the
PSU/NCAR mesoscale modeling system:

DATAGRID and RAWINS.
NCAR Technical Note, NCAR/TN-376+IA,
20%pp.

Teng, J.-H., C.-8. Chen, T.-C. C. Wang, and Y .-L.
Chen, 2000: Orographic effects on a squall

Programs

line system over Taiwan., Mon. Wea. Rev.,
128, 1123-1138.



A Summary of Typhoon Observation Analysis
and Statistical Forecast Studies in 2000

Shinn-Liang Shieh  Tien-Chiang Yeh

Central Weather Bureau

ABSTRACT

Typhoon is one of the most hazardous weather systems that affected Tajwan area. Its
associated strong winds and heavy rains often caused the most serious property damages
and life losses among all the meteorolegical disasters in Taiwan. For the purpose of
reducing the impact induced by destructive typhoons, studies on typhoon forecast and
flood mitigation were considered and selected by the National Science Council as the
highest priority of the National Science-Technology Research Program. An integrated
research “T'yphoon Observation Analysis and Statistical Forecast Studies” i1s one of the
research projects under the Program. This report summarizes the second year major

achievements of the eight wember studies of this project inits three-year research period.
Keywords: Typhoon, rainfall forecast, hazard mitigation
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B REREAZEENERRIEE 8 - 5
Wkt R EERFETBEES R ¢ Inove
( 1987 ) LIiEMifliE#E NOAA ( National
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High-Resolution Radiometer ) 11 fR3HIETEE
WS Rt - DIREEIREERE BTD ( brightness
temperature difference, Hll 11 fREEIE AR E
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EB|FiHE + Legeckis and Zhu ( 1997 ) F
NOAA-14 5% 2 AVHRR ERISKEUH AR
BiM2E > AP RMEN RS HE
GOES( Geostationary Operational Environmental
Satellite ) 8 SEE A IFRERIAEG 7 > dH
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FHEEEREITRMEN B HESR
RHHERY 640 X 640 AT ST -

RN EREEE R L am s
i B3 e ERZeglma sy - KB ECMWF
FrHiRERY TOGA &g - EREEHE EF 0
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FER AR 7

BT =Bk AR RS ~ BRI
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s

EEETTE - BATRE A B RR

FERERRE () - ARG R A —RI{EEk

VE BT LUESRY - AURSK R R R
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Determination of Sea Surface Temperature and Cloud
Parameters from GMS’s Two Infrared Channel Data

Kuo-hsin Kuo™® and Tiong-it Chan"?

! Institute of Physics, Academia Sinica
? Department of Atmospheric Sciences, National Taiwan University

5 Central Weather Bureau

ABSTRACT

The new-generation VISSR on board the GMS-5 satellite launched into space in 1995 has
one more infrared window channel than the former VISSR had. Thus the two infrared channel
data can be used to correct for the aimospheric effects using the multiple channel method
well-known in the literature, so as to retrieve more accurate sea surface temperature (SST)
and cloud parameters. In this study three different techniques based on the so-called
three-point method and space coherence method were used to filter the ¢louds and then to
get the brightness temperature of the sea surface and the cloud top. In addition, by
selecting appropriate thresholds to screen the data, we got more reascnable brightness
temperature values. Subsequently we performed water vapor correction using one-channel
and two-channel method and the sea surface temperature and cloud parameter were retrieved
in the East Asia area we comsidered in this study. It 1s found that the modified
two-threshold technique gives better SST than the other cloud filtering method, as compared
to the ohservations with drifting buoy. Finally, a simple cloud classification method was
tested and the classification maps were generated. They are in good agreement with those
obtained by an empirical formula used in general circulation models.
Keywords: geostationary satellite, GMS, sea surface temperature, cloud parameters.
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A Study on Dominant Periods of Response Spectra in West-Central
Taiwan

E]

Tian-Pau Changl and Guey-Kuen Yu?

ABSTRACT

In this study, a total of 901 free-field accelerograms recorded in west-central Taiwan
from 32 earthquakes, between 1993 and 1999, are divided into four data groups based on
PGA levels, the station sites are classified into three types by their dominant periods
of acceleration response spectra. The characteristics of dominant periods are analyzed
from the viewpeints of both earthquake intensity and station types. The results show that
the dominant periods increase with the intensity. This phenomenon suggests that either
the stronger earthquake intensity accompanies with more long-period energy, or the
nonlinear behaviors of soil lengthen the ground periods. The ratios of vertical to
horizontal components for acceleration spectra are between (.528 and 0.635, those for
velocity spectra are between 1.009 and 2.198, and for displacement spectra are between
0.828 and 0.888.

The periods obtained from the Chi-Ch: earthquake are aimost the largest among the four
data groups, implying that the near-fault effects aredifferent from the far-field effects.
Key words: response spectra, dominant period, Chi-Chi earthquake

'Center of General Education, Nankai College, Nantou, Taiwan, ROC
®Institute of Geophysics, National Central University, Chungli, Taiwan, ROG
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Egk. Date Lon. Lat. Depth Mag Stations
no. (y/m/d) (°E) (°N) (km) (M,) triggered
1 1993/12/13 120.791 24215 26.49 4.46 g
2 1993/12/15 120.524 23213 12.50 5.70 27
3 1994/01/20 121.852 24.065 49.45 5.58 34
4 1994/03/28 120.687 22.985 1437 541 1
5 1994/04/06 120.421 23.532 13.44 5.03 22
6 1994/05/31 120.770 23.715 7.84 457 17
7 1994/06/05 121.838 24.462 5.30 6.20 32
8 1994/10/05 121.720 23.156 31.28 5.83 42
9 1995/01/19 120.761 23.305 14.32 4.46 6
10 1995/02/23 121.687 24.204 21.69 5.77 78
1 1995/06/25 121.699 24.606 39.88 6.50 46
12 1995/07/07 121.090 23.893 13.07 5.30 57
13 1995/07/14 121.851 24320 8.79 5.80 7
14 1995/09/07 120.966 23.764 24.75 434
15 1995/09/28 120446 23.507 927 4.48 12
16 1995/10/31 120.359 23.291 10.65 5.19 7
17 1996/04/07 120.662 23.468 1.18 470 8
18 1996/09/05 121.367 22.001 14.76 7.07 8
19 1996/12/15 121.422 24.022 71.36 4.81 7
20 1997/04/13 | 121.714 23.805 45.49 5.56 45
21 1997/05/02 120.179 24.186 22.65 4.50 10
22 1997/08/20 120.943 24,246 37.39 4.40 6
23 1997/10/29 120.598 23.627 1133 432 16
24 1998/05/01 120.166 24.203 16.71 435 5
25 1998/07/17 120.662 23.503 2.80 6.20 47
26 1998/07/18 120.694 23.513 1.81 4.51 9
27 1998/08/16 120.532 23.203 8.00 4.80 10
28 1998/09/16 120.840 23 836 2633 4.50 26
29 1995/09/20 120.815 23.853 8.00 7.30 79
30 1999/09/20 120.876 23.792 3.50 6.60 79
31 1999/09/22 121.047 23.826 15.60 6.80 59
32 1999/09/25 121.006 23.859 9.90 6.80 72
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Site v NS EW H comp. Stations

Data group type comp. comp. comp. (NS+EW) | triggered
Gy, A 182 317 326 643 33
B 215 330 345 675 47
(PGA210gal) | ¢ 83 150 154 304 23
G, A 85 132 129 261 30
B 109 169 169 338 47
(PGA =30 gal) 77 a5 65 65 130 21
Gs, A 58 86 91 177 28
B 85 121 124 245 44
(PGA =30 gal) 33 46 49 95 21
Gy, A 25 25 25 50 25
(Chi-Chi B 35 35 35 70 35
ainehack) C 19 19 19 3g’ 19




AZ B EHMEMBERAMNKRTEENS #)-

Data group Comp. SiteAtype Site l;ype Sitectype (;i; ilé)
i 0.105 0.137 0.195 0.126
dp_ a H 0.152 0.261 0.516 0218
V/H 0.693 0.526 0.378 0.578
G v 1.057 1.828 2.221 1.427
10 dp_v H 0.674 0.924 1.176 0.813
(PGA = 10 gal) . V/H 1.569 1.978 1.889 1.751
v 6.866 7.122 5.641 6.777
dp_d H 8.226 8.248 6.869 8.036
V/H 0.835 0.864 0.821 0.843
\ 0.111 0.136 0.229 0.139
dp_a 1 0.153 0255 | 0.561 0.243
V/H 0.725 0.533 0.408 0.570
G v 2.197 2476 2.507 2.371
30 dp v H 0.900 1.078 1.553 1.079
(PGA = 30 gal) V/H 2.442 2.297 1.615 2.198
v 6.171 6.949 6.322 6.521
dp_d H 7.884 8.369 6.869 7.837
V/H 0.783 0.830 0.945 0.832
v 0.104 0.166 0.335 0.170
dp a H 0.156 0.262 0.552 0.268
V/H 0.664 0.632 0.607 0.635
G. Vv 2.789 2.986 2911 2.909
50 dp v H 1.498 1.250 2.207 1.507
(PGA = 50 gal) . V/H 1.862 2.388 1.319 1.930
vV 6.173 6.333 6.592 6.345
dp_d H 7.628 8.066 6939 |  7.659
V/H 0.809 0.785 0.950 0.828
v 0.266 0.144 0.267 0.228
dp_a H 0,144 0.273 0.568 0.432
V/H 1.847 0.527 0.471 0.528
Gy V 3.424 4.392 4120 4.139
dp v H 3.000 3.653 4407 4.101
(Chi-Chi V/H 1.141 1.202 0.935 1.009
main shock) v 7.787 7.500 7282 7367
dp d H 8.028 8.668 8.192 8.299
v/ 0.970 0.865 0.889 0.888
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M &k
Ak fEd - Geo & Leeetal(200) e 448 » B B EH WA S BLB-C-D-EmifE -

Wk | ML & K £ B Ait ht AHE 5 [Geo
1 TCU048 24.1807 120,593 P TREBERE A c
2 TCU049 24.1795 120690 | &¥PEER/ A D
3 TCUO051 24.1608 120.652 ¥ i EHE D A D
4 TCUO71 23.9860 120.788 BRGBELAR D A D
5 TCU080 23.9000 120.930 AL B E A D
6 TCU106 24.0855 120.549 HLBhEILE A A D
7 TCU108 24.0865 120.524 WACRE B A B A E
8 TCU111 24.1137 120.487 B A H A E
9 TCU112 24.0560 120424 HLHE TR ) A E
10 TCU115 23.9598 120.470 HABEHE A A E
11 TCU117 24.1330 120.460 A8 E ¥ A E
12 TCU118 24.0028 120.423 PR AR A A E
13 TCU120 23,9800 120.613 A F E | A A C
14 TCU129 23.8783 120.684 # 18 1 A D
15 TCU137 24.1852 120.922 & PHasE A B
16 TCU145 23.9418 120.337 HARMT R ) A E
17 CHY001 23.7060 120.240 ZHBETHE A E
18 CHY005 23.6128 120414 AR PR A E
19 CHY026 23.7988 120412 T bk B AR A B A E
20 CHY027 23.7523 120.247 EHBSFE ) A E
21 CHY029 23.6143 120.529 EHBASE A C
22 CHY030 23.6443 120.476 EHET BRI A E
23 CHY031 23.6592 120.342 ERMEER D A E
24 CHY036 23.6075 120.479 ERB=ZFoF ) A D
25 CHY076 23.6380 120.222 TR B A E
26 CHYO082 { 23.7247 120.299 ERBEER A E
27 CHY093 23.6525 120.148 Tahiz = & A E
28 CHY101 23.6862 120.562 EHBEARE A D
29 TCU050 24,1820 120.633 &+ H &L/ B D
30 TCUD52 24,1980 120.740 4 9 F R E R B C
31 TCU053 24.1940 120.669 &P TR B D
32 TCUO054 24.1615 120.675 L PHE =B B D
33 TCUO055 24.1397 120.664 EFPHEAR B D
34 TCU056 24.1592 120.624 Y THEAR] B D
35 TCUOQS7 24,1780 120.611 £ A B C
36 TCU059 24.2688 120.564 & FREKE A B D
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sk | RIS AR g2 K @ A 1L ht HZ | Geo
37 TCU060 24.2250 120.644 8 AR B D
38 TCU061 24,1363 120.549 BB H B D
39 TCUG6S 24.0590 120.691 SETPHEER B D
40 TCUQG7 24.0917 120.720 & BERE ) B D
41 TCUO72 240392 120.858 i % B ek B ) B D
42 TCUOT6 23.9078 120.676 B A Er 4= D B D
43 TCUO78 23,8123 120.846 B ER ) B b
44 TCUO79 23.8397 120.894 ) 4 8% SR A ] ) B D
45 TCUO0S2 24.1475 120.676 & ¥ 4 (TCU) B D
46 TCUO08Y 23.9037 120.857 A AE I Bk B B
47 TCU104 24.2097 120.602 & PR AHE B ¢
48 TCU105 24.2387 120.560 & FBRATHRE B C
49 TCU]13 23.8925 120.386 BB EEF ) B E
50 TCUI14 23.8787 120.515 AL AL B ) B E
51 TCUL16 23.8568 120.580 HiLBETE Y B E
52 TCU119 23.9240 120.312 PEBRFRET B E
53 TCUI121 23.8963 120.450 BB ER B E
54 TCUI122 23.8127 120.610 BAL8 =K E A B D
55 TCU123 24.0177 120.543 B E b B B D
56 TCU124 23.9145 120.682 Bt ikl TN B D
57 TCU125 23.9552 120.682 BB AER ) B D
58 TCU130 24.1450 121.265 BiEAR S RL B B
59 TCUL34 24.2602 120,651 & T EAY E A A B C
60 TCU138 23.9223 120.595 LM B D
61 TCU140 23.9575 120.359 H AL 3| B E
62 TCU141 23.8335 120.464 BB KER B E
63 TCU146 24.1617 120.484 % 1b 8k R ] B A B E
64 CHY003 23.7182 120.531 L H A B B D
65 CHY024 23.7577 120.607 EHRBHT A ) B D
66 CHY025 23.7800 120.514 TSR b B E
67 CHY028 23.6327 120.606 g NI e IS B D
68 CHY083 23.7240 120.578 E I E HE ] B D
69 CHY092 23,7920 120.478 EHh A E A B E
70 CHY094 23.7935 120.322 I FHE B E
71 CHY103 23.7003 120.532 ERBEOE D B D
72 CHY111 23.7917 120.227 TSR YR B E
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I | Bl # F & K i 13 AF 3§ Geo
73 TCU063 24.1085 120.616 &P g B R C D
74 TCU064 24.3460 120.610 5 FHRIERR ) C D
75 TCU0GS 24.2780 120.766 SV H%EHE C D
76 TCUO70 24.1955 120.547 &P RAERAR D C C
77 TCU074 23.9607 120.962 1% e o C D
78 TCUO75 23.9835 120.678 Lz S 0L RN C D
79 TCU084 23.8830 120.900 Hi% A AR C B
80 TCU086 23.8635 120.281 EABEHER D C E
81 TCU087 24.3482 120.773 HERELE C B
82 TCU100 24.1860 120.615 &P HAEE D C C
83 TCU101 242417 120.709 EYHERA T C D
84 TCU102 24.2492 120.721 LPRYREF C D
85 TCU103 24.3103 120.716 &EPHNHE D C C
86 TCU107 24,0728 120.539 AL B FFE C D
87 TCU109 24.0845 120.571 LA HE C D
88 TCU110 23.9617 120.570 A% EHE ] C E
89 TCU139 23.9217 120.540 B8 K 35 B /s C E
50 CHY002 23.7197 120.413. T bk B B4 B ) C E
91 CHY 004 23.6020 120.175 EHMTHE ) C E
92 CHY 080 23.5972 120.678 TR B C B
93 CHY104 23.6698 120.466 TGS LR C E
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REPORT ON TYPHOON PRAPIROON IN 2000

Hsin-Chin  Hsu

Weather Forecast Center , Central Weather Bureau

ABSTRACT

Typhoon Prapiroon(001i2) originated over the ocean east 1o Taiwan, and moved westwardly

toward the sea northeast to Taiwan.

Owing 1o the Fujiwara effect with Typhoon Mari1a{0013},

it shifted its track northwardly later and moved to East China Sea and Yellow Sea..
The observational data showed that the peak gust 37.2m/s occurred at Lan-yu during

the warning period.

area in northern vart of Taiwan

Although typhoon Prapiroon brought much rainfall over the mountain
, 1t caused small damages .

The 24 hr and 48 hr track forecast errors for this typhoon by Central Weather Bureau
were 192km and 392km, respectively. Meanwhile, the 24hr forecast errors of TES and EBM

model were 218km and 380km, respectively.

Keywords: Fujiwara effect
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B 1. 20004 8 A 26 H 1800UTC #if KEE
Fig 1 . The surface chart at 1800UTC August 26 of 2000.

B 2. 20004 8 F 28 H 0000UTC H R &=
Fig 2. The surface chart at 0000UTC August 28 of 2000.



3a. 20004F 8 A 28 H 0000UTC EFTHEREE
Fig 3a. The sea —level presure (hPa) chart at 0000UTC August 28 of 2000.

3b. 2000 £E 8 A 28 H 0000UTC 500 HiE & B HE
Fig 3b. The 500hPa height(M)chart at 0000UTC August 28 of 2000,
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Fig 4. The streamline analysis of mean flow (300/500/700 hPa) at 0000UTC August 28 of 2000.
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Fig 5. The GMS VIS image at 1100LST August 28 of 2000.
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Fig 6. The surface chart at 0000UTC August 29 of 2000.
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Fig 7. The streamiine analysis of mean flow (300/500/700 hPa) at 0000UTC August 29 of 2000.
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Fig 8. The GMS VIS image at 1400LST August 29 of 2000,
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Fig 9. The surface chart at 0000UTC August 30 of 2000.
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Fig 10. The best track of typhoon Prapiroon(0012).
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Fig 11. Time sequence of minimum pressure and maximum wind speed for typhoon

Prapiroon(0012).
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Fig 12 The gust wind at CWB station during typhoon Prapiroon’s passage .
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Fig 13 The accumulated precipitation at CWB station during typhoon Prapiroon’s passage .
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Fig.14 The distribution of accumulated rainfall in Taiwan arca during typhoon Prapiroon’s
passage.
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TFS TYPHOON TRACK FORECAST DATE {00/08/27/00Z-00/08/31/122)

B 15. TFS Bl T S TR H S L R R R PR LB IR
Fig. 15, The forecast of ¢ TFS modei and the best track of typhoon Prapiroon,
(082700LTC~083112UTC)

EBM TYPHOON TRACK FORECAST DATE (00,/08/27/00Z—00/08/31/127)

Bl 16. EBM B SRS B L ARG R R RS L st
Fig. 16, The forecast of EBM model and the best track of typhoon Prapiroon,
(082700L/TC~083112UTC)
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F | BT (Bihd) RERE - BEERCRSmERE
Table 1. The best-track positions, intensity and movement of typhoon PRAPIROON.

B | HLE LR BB T R R ATt L KR | SR
(Ute) | (B | (At | (DEG) | (km/hr) (m/s) (kem)
A H || ALAg ] 5 ey | WA CfRE AR
8(26,1820.51131.5] 992 | NNW 18 | 18 25 | 180
27/0021.7({130.3| 990 NW 18 20 28 | 250
06(22.4.1302( 990 | WNW 19 20 28 | 250
120223(1301] 990 | wNw 18 20 28 | 250
1822.9]128.9| 990 | WNW 18 20 28 | 250
28/00{23.1[128.1] 990 | WNW 18 20 28 | 250
06/23.0{1273] 985 | WNW 18 23 30 | 250
12/23.1(126.4] 985 | WNW 18 23 30 | 250
18(23.3]125.7) 980 | WNW 18 25 33 | 250
29/00(23.7{125.1| 980 NW 19 25 33 | 250
06/24.2(125.1] 975 NW 19 28 35 | 250
12[25.2{124.5| 975 NW 19 28 35 | 250
18]26.1]123.8] 970 | NNW 22 30 38 | 250
30{00/26.9(123.7) 970 N 22 30 38 | 250
06|28.4(123.5] 965 N 29 33 43 | 250
12{29.7123.2| 965 NNE 29 33 43 | 250 | 100
18/31.5|1233| 965 | NNE 29 33 43 | 250 | 100
31/00133.3123.6] 965 NNE 33 33 43 | 250 | 100
06(35.2(124.0f 965 NNE 36 33 43 | 250 | 100
12(37.3[125.1] 975 NE 36 30 38 | 250
18/39.2126.4{ 980 NE 40 27 35 | 200
9101[00|41.5{129.0] 990 NE 47 23 30 | 150
06|42.5(131.4] 990 ENE 47 22 30 | 150
12|143.7134.3] 992 ENE 47 18 25 | 150




® 2 ETIHEE (Elha) BREN SR —-ER
Table 2. Warnings issued by CWB for typhoon PRAPIROON.

—_— WKIF | FAEER e s
EEEARE =1 .= E e
V5. (12 1) 8 |27(20(45| GHAEET - FTALHT - LT e
¥9.E|12] 2| 8 (27)23(35| GBHLER - FALES - BRI e
¥E.112( 3 | 8 (28) 2 40| 4RAEER « AILAT - SRBETEE TR
W5 E[12] 4 | 8 28] 5 145| SEALER - HALHE - REAREE ey
iEE[12] 5 | 8 (2808145 | SHALET - FALHR - HETEE iy
#E(12] 6 | 8 281130 5#ALED - FALAR - HETIRIEE i
WiE(12] 7 |8 (28(14145| HEHLET - BUILED - EEERDEE B - S &b RESHE | EE
Wgle (12| 8 | 8 |28(17[25| GWILAT - FLILEE - AORTEOITE  |20E - ZIRB - &t - BKE - FTIRE| R
1EIE|12) 9 | 8128|2050 £#8ALET - BHK - MEWCLEREE  [BELUCR AR i
izl |12(10( 8 128/23 |30\ &@HLER - BEAD - MepdLiREE (IR R AR iy
(1211 8 |29)02|55| S#HLER - RED - BBCLEREE  |[MEIUILKERHE IR
fefE(12112] 8 (290535 HLAS - RAL - WBdLEREE  |EREIULR AR R
iz 12)13| 8 |29(05\25| 2 4LEE - BT - RBILAREE  |MRLULR ARHE iy
e (1214] 8 (29| 11140\ SRR - AR - @BHLIRERE  |BRLULREEHE Fifiey
i 12115) 8 (29(14/45\ SRR - BEED - BpdLEREE | ML a A e AR
HglE| 12|16 8 12911725 S ILHS - BEHE - dLEREE  [EELULRERHE lifjo3
WEEE( 1217 8 12912050\ & #ALER - IR - LI (R R RS Ccficy
| 12(18| 8 (29(23|30| S¥HLET - HAR - MEEEILINEH | HRMICREMHE fic
el | 12|19 8 1300240 H#ALET - BRALAR - depcd b m | i UL R A i3
| 121201 8 (30(05|35 | G#HEAT ~ SALER - Ve CERE | BRI LR ficy
#8 E(12(21) 8 |30/08140| 5#IEAR ~ HALARGE | s
¥ 1 [12(22| 8 130|11{30[ &5 ERHTE i
ARR(12(23] 8 130[14)20 e




# 3. ETIsE (Bhe) ROHMESRERFR
Table 3. The meteorological summary of CWB’s stations during the passage of typhoon PRAPIROON,

il SRR (hPa) W P A A LT () B AR (m/s) A B 7k B (mm) [ oK A8 B (m/s)

i BE BPRE (R | Erm | KR O[EGE) A B | /D P HIGE o i = it i =i
SR 988.9 30/03:30 | 25.1 | N 130/02:421 18.1 NNW 30/02:50 | 5.2 29/10:05 5.0 29/10:05 19.2 | 28/14:45~30/08:40
B 991.9 30/03:58 { 13.7 | NE [2%/11:23 | 6.8 NE 291130 | 161 29/05:50 4.0 29/06:17 553 | 28/14:40-30/07:30
EER 1344.5gpm | 30/02:19 | 249 [NNE| 29/18:53 | 14.8 N 29/18:52 | 21.5 29/17:37 11.0 29/17:59 2255 | 28/14:45~30/08:45
R 992.7 30/01:56 | 16.7 | SE ]28/19:21| 7.0 |NNE30/07:10| 30/07:16 | 20.5 29/17:54 10,5 29/18:11 140.0 | 28/14:25~30/08;40
=" 992.3 30/01:56 | 11.9 | N [30/07:35] 5.8 NW 30/07:36 [ 120 29/06:00 9.6 29/06:46 67.8 | 28/14:45-30/08:4C
T 994.5 29/15:01 | 14.5 | NE [28/16:01 | 8.1 N 29/20:56 | 11.0, 25/06:17 5.0 29/06:30 79.9 | 28/11:40~30/01:10
=i 993.4 29/16:13 | 174 |NNE | 28/19:47 [ 11.3 NNW 29/13:30 | 4.5 28/20:49 1.5 29/07:54 15.5 | 28/15:45~30/08:40
& 993.2 20/16:43 | 10.8 | ENE | 29/22:05} 5.2 NNE 28/16:30 | 34.0 30/00:37 11.0 29/22:09 108.6 | 28/16:48~30/09:00
HHA®E | 1363.5gpm | 29/17:52 | 7.4 |SSW |30/02:04 | 4.4 S 30/03:08 | 47 29/21:22 1.1 29/21:35 15.0 | 28/17:15~30/07:30
#i 995.4 29/15:34 | 16.1 | ENE | 29/17:06 | 8.5 N 259/15:38 T 30/06:05 T 30/06:05 T 30/06:45~30/06:30
BES 995.0 20/15:19 | 18.6 | NE |20/03:4313.4 N 29/06:30 1 05 29/01:10 0.5 29/01:10 0.5 | 29/01:10~29/01:2C
i AN 752.6 29/15:53 | 83 | NE |29/18:26 | 3.4 NNW 29/23:52 | 125 29/22:06 6.0 30/04:47 51.5 | 28/18:05~-30/08:30
B 3035.2gpm | 29/18:37 [ 12.6 | NE {29/19:501 9.7 w 20/19:58 | 19.0 20/20:13 7.3 29/20:41 55.0 | 29/10:10~30/08:15
2 993.2 29/15:50 | 10.0 | NE |29/16:43 | 6.1 N 29/15:421 3.5 30/03:20 2.0 30/05:21 10,5 | 28/22:10~30/08:20
& 993.7 29/15:30 | 11.5 [NNE | 28/18:26 | 6.8 N 28/18:26 | 2.8 30/03:10 2.0 30/03:28 3.7 | 28/22:30~-30/07:10
[t 994.0 29/15:15 | 11.3 1 NE [28/15:40( 6.3 NW 28/14:09 T 29/13:30 29/13:30 T 29/13:30~30/03:30
HEE =] 994.1 29/14:58 | 13.6 | NW | 28/14:57| 7.1 W 29/14:20 1.0 29/15.23 1.0 29/15:23 1.5 | 29/15:23~29/16:24
=1l 991.2 30/01:14 | 106 | N |30/02:31] 5.6 NNW 30/00:45 | 160 29/10:21 11.5 29/11:08 80.4 | 28/13:05~30/02:10
B 990.6 20/17:22 | 16.6 1 SE |28/13:18] 8.8 S 30/14:32 | 17.0 29/18:07 10.5 29/18:55 40.7 | 28/15:05~29/21:15
FinE 990.6 29/17:55 | 7.0 S |28/13:09] 54 S 28/13:04 0.5 28/17:05 0.5 28/17:05 1.0 | 28/14:55~30/25:05
T 990.8 29/19:55 | 72 | SW |28/17:30 | 4.8 S 28/1626 | 0.5 29/23:30 0.2 29/23:30 0.5 | 29/23:30~30/00:04
=i 990.8 29/16:07 | 7.3 { SW [28/13:00( 3.1 S - 28/12:51 T 29/21:42 T 29/12:42 T 29/21:42~25/21:50
[alls:] 990.2 29/16:24 | 372 | W [29/16:20( 23.9 W 29/16:35 - 0 - 0 -

o 991.2 29/14:56 | 11.2 | SW | 30/G5:18 | 5.6 SW 30/02:33 1.0 29/20:18 0.5 29/20:39 12 | 28/02:45~30/14:20

= x - FReuhEm Ll



7= 4. SDhmieE (0012) PESEEMPREREE R EISENRT

Table 4. Accumulated rainfall and gust wind at CWB stations during typhoon Prapiroon attacking Taiwan.

8 H 28 H00BFE 8 H 30 0 08 i L ATHN & i A EMET =

HAE

5t 2 2 I RIE HHE AR | BAR HiE IR

& (mm) (Kts) EES (AR | JE(Kts) e (H R

A LLE

WO I 22 34 8 3003 50 10 3003
EH e 56 27 6 2912
H g3l 81
= e 34 33 7 2814
B = 253 26 6 2015 50 10 2919
[T 147 33 7 2820
piY 7k 96 25 6 2817
=] 1k 72 22 6 2908
$ 7 81 29 7 2817
= th 108 22 6 2923
15 # 15 21 5 2917 35 8 2820
H H ® 56
X il 52 25 6 2920
1 N AN 47
= % 11
= B 4 23 6 2819
=1 HE T 23 6 2816
1E H 1
5% Ih 0.5
= 3 0
+: it ] 22 6 3003
1A F 2 27 6 2015
B i 0 47 9 2917 74 13 2917
& i 0 32 7 2918
H oY B 0.5 25 6 2907 37 3 2904




# 5. FRESKEEHEPLHEILARRE A RE A &

Table5. Center location and intensities of typhoon Prapiroon observed by the Satellite

Center of CWB.
pEEw| el awen £ (A B 2RSS | RESE | hosE| 0| EAERE | SHEAR M SRREE| EaE
0012 | EHé& | Prapiroon | 2000| 08} 24] 18| EmR | 1040 | 13400 [ Poor 100 100
0012 | Ertdr | Prapiroon | 2000] 08§ 25| 06 | IRERMIS 1340 | 13210 | Poor 1.50 150
o2 | EHA | Prapiroon | 2000} 08] 25| 12} ER/R 1460 | 13060 |  Poor 150 150
0012 | Bt | Prpioon]2000] 08[25] 18] ER/R 1460 | 12990 | Poor 150 1.50
0012 | E2ktér | Prapivoon | 2000 08§ 26| 00 [IRERAVIS 1420 | 13090 | Poor 1.50 150
o012 | Etté | Prapiroon | 2000} 08 | 26| 06 | IRERAVIS 1600 | 13150 |  Poor 1.50 150
0012 | Fb:4r | Prapivoon | 2000{ 08 [ 26{ 12] ERIR 1870 { 13200 |  Poar 200 - 200
0012 | FEbA | Prapiroon | 2000 08 {26] 18| ERR | memem | s | 13120 | Poor 200 200
0012 | By | Prapiroon | 2000} 08| 261 21} rraR | masmmem | 2080 | 13060 | Poor 2,00 2,00
0012 | (BEceyr { Prapiroon } 2000 08 [ 27] 00 {IRvERVIS] ®mibEm® | 2180 | 13030 | Poor 250 250
002 | Ettdr | Prapiroon | 2000 08| 27] 03 | RERAVIS| memay® | 200 | 12990 | Poor 250 250
o012 | Etté | Prapiroon | 2000] 08{ 27| 06 | RERVIS| mEEE AR | 230 | 12900 | Poor 250 250
0012 | B | Papioon | 2000 08] 27 { 09 [RERVIS| BiEEREB ]| 25 | 12020 | Poar 250 250
0012 | Ebb&r { Prapiroon | 2000| 08 [ 27] 12] mRR | sahmesm | 2 | 12020 | Poor 150 | 250 |wmrwes
o012 | BttA | Prapicoon | 2000] gl 2] 15] ERR | memem | ne | 1m0 | Poor 250 250 |wrEs
0012 | BHEA& | Pepimon | 2000} 08) 271 18] EIRAR | SEEWR | 20 123.90 Poor 2.50 250 |¥EEEH
0012 | Eitcér | Prapiroon | 2000| e8| 27] 21 ERR | omehmmm | 290 | 1840 | oo 250 250 s F@eE
o012 | @tk | Prapiroon | 2000] 08} 28| 00| ERRAIS| mihmamss | o2 | 12830 | Poor 250 250 | raeg
012 | FEHA | Prapioon ] 2000} 08} 28] 03| iRERVIS] ®abmem | 270 | 12780 | Poor 250 250 |mEms
o012 | F3ttdy | Prapioon | 2000] 08| 28} 0 |REIR/VIS] Wupmerm | 2s0 | 12750 | Poor 250 250 |¥.LEE
o012 | ®Biar | Prapiroon | 2000] 08§ 28] 09 | iRERAVIS] mitmemmy | ms0 | 12690 | Poor 250 250  |BergEsR
0012 | EEsw | Prapiroon 2000] 08 281 12{ EIRAR | BHZ®AE | 2280 126,40 Poor 100 300 | BE EWR
0012 | Fattdy | Prapiroon | 2000 o8| 28§ 15| mRAR | mabmem | 2280 | 12600 | Poor 100 100 |Be k|
0012 | Bk | Prapiroon | 2000| 08} 28| 18| ERIR | sanmam | 200 | 12570 Poor 100 300 [BE LN
0012 | Eitds | Prapion{ 2000{ 08| 281 21| mRAR | mupmmm b om0 | 12560 | Poor 3,50 350 | B bW
o012 | Bt | Prapiroon | 2000] 08 { 29| o0 | ivEIRAVIS] Mz | 240 | 12550 | poor 150 350 |t bgiE
0012 | B | Prapiroon | 20001 08| 20] 03 | imEmAvis| manmaers | 2380 | 12590 | poor 3.50 350 {88 b




0012 | Pk | Prapiroon [ 2000 08 29| 06 {IR/EIR/VIS| MENTAA [ 2440 | 12520 Poor 3.50 350  imE L
0012 | [Sktdr | Prapicoon | 20001 08| 29 09 { IREIR/VIS| SAABAFY | 2480 125.10 Poor 3.50 350 | BE LS
0012 | M | Prapircon 2000 | 08| 29 12]| EIR/R | WEyEHH | 2520 | 12460 Poor 3.50 350  |BEEE
0012 | B | Prapimon f 2000 08|29 18] ERAR | Weymwem | 600 | 12370 Poor 400 400 |HmEB®E
0012 | PB2H:Afr | Prapiroon [ 2000 08{ 20| 21| EIRR | Mi#EWE | %40 | 1370 Fair 400 400  |RELSEE
0012 | ELC#r | Prapiroon | 20001 08 | 30| 00 {IR/EIRAVIS| SRR | 2680 123.80 Fair 4,00 400 |
0012 | EEér | Prapirocn ] 2000] 08 ] 30§ 03 [ IR/EIR/VIS| WHEHE | 290 | 12370 Fair 400 400 | E%IE
0012 | PHAr | Prapiroon | 2000] 08 30} 06 | RERVIS| W | 30 | 12340 Fair 400 40 (S
012 | FBHgr | Prapiroon [ 2000] 02 { 30| 09 | IR/EIR/VIS| BE®E | 20 | 123220 Fair 400 400 | bsm
0012 | MEitér | Prapiroon | 200010830 121 ERAR | SHEBEHR | 2060 | 1232 Fair 400 400  |HLwsg
0012 | Bt | Papimonj 2000 08| 30{ 16| ERAR | MBS | 3050 | 1830 Fair 3.50 4,00

0012 | ESkkAr | Prapiroon | 2000| 08} 30| 18| ERAR { MHBWE | 3150 | 12320 |  Fair 3.50 4.00

0012 | Pibé | Prapirocn ] 2000{08[ 30l 21 ERAR | WpaEepE 1 3220 | 12350 Fair 3.50 400

0012 | EHfr | Prapiroon | 2000] 08| 31 } 00 [ IR/EIR/VIS | BB ER | 3290 | 12390 Fair 3.50 4.00

0012 | Ebhsy | Prapiroon | 2000 08 [ 31| 03 | IREIRVIS| ISEBAMERI [ 3400 | 12390 Fair 150 400

012 | Bcdy { Prapiroon{ 200§ 08| 31 ] 05 | IVBIR/VIS| WeiEER | 3520 | 12400 Fair 350 40

0012 | FEbdr | Prapiroon | 2000 | 08| 31} 09 | IREIR/VIS| Wdimipa | 3640 [ 12450 Fair 3.50 400

012 | ek | Prapiroon | 2000] 08131 { 12| ERAR | #Wdh®WR | 3710 | 12520 Fair 3.50 400

012 | B | Papimon ] 2000{ 08 31] 16] ERAR | WS | 3850 | 12670 Fair 3.50 4,00

012 | B | Pepioon ] 2000 08| 31§18| ERMR | WiEZHRE | 3910 | w0 Fair 350 400

012 | EHeA | Prpioon | 2000} 08]31[21] ERR | wasmewm | w60 | 12750 | Fer 350 400

00i2 | Pl ! Prapiroon § 2000t 09| 01 | 00 IR/EIR/VIS| MREST | 4130 | 12900 Fair 3.00 350

012 | Bk | Prapiroon | 2000 09| 01| 03 |IR/ER/VIS| RepTHR | 4180 | 13070 Fair 100 150

0012 | Bié& | Prapiroon | 20001 09 01 [ 06 |IRERVIS| SR | 4240 | 13200 Poor 300 3.50

0012 | PHedy | Prapiroon [ 2000 09| 01§ 09 [IR/EIR/VIS| SMAHTSR | 4320 [ 13310 | . Poor | 2.50 300

w12 | Eié | Pupimon)2oo0imion| 2] BRI | Wipmesw | 4370 1 13440 Poar 250 30

0012 | PHuér | Prapironf2000[ 00| 01| 18} EIRAR | #pmass | 4370 | 13580 Poor 2.50 300

012 | FEAr | Prpioon [ 2000 00f01|21] BRAR | Wiimm | 230 | w0 Poar 2.50 3.00

R: fIAMVRER . VIS WRXERE . EIR: f4HgammicEE

Poor: 23 KHF 60km , Fair: 3357 30~60km , Good: 3REETF 10~30km




6. Tuorlll SEERRe R ER S
Table 6. Center location of Typhoon PRAPIROON observed by Wu Fen San- Radar station

A den 3 =
BEAH | o MASE | e | g ) |
O | s | omge | (E)

FEEmBA R 082820Z 234 1254 280 15
0828217 235 125.3 280 15
0828227 23.7 125.2 320 15
0828237 23.8 125.0 300 20
0829002 238 125.0 320 15
0829017 235 125.1 300 20
0829027 235 125.3 20 20
0820037 24.0 125.1 ——— -—
0829047 24.1 1247 290 40
0829057 24.0 1245 240 23
0829067, 243 124.6 300 30
0829072 24.4 1244 300 30
0829087 24.5 124.8 3000 20
0829092 246 124.9 330 20
03829107 25.0 124.9 340 20
0829112 25.0 1247 285 18
0829127 25.1 124.6 328 16
0829137 253 124.5 360 14
0820147 254 124.3 320 16
0829157 25.8 124.6 340 20
0829167 26.1 124.3 320 40
0829177 26.2 124.0 290 34
0820187 26.3 123.7 277 27
0829197 26.3 123.5 292 27
0829207 264 1233 303 14
0829217 26.5 123.3 335 18
0829227 26.5 123.6 20 20
0829237 26.6 123.7 20 20
0830002 26.7 123.7 10 15
0830012 27.4 123.8 355 18
0830027 276 123.8 10 15
0830037 279 123.7 10 20

0830047 28.0 123.6 353 25 FINAL
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TF5S

EBH

HURA

PeTN
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YHHH
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Table 7a. Error of selective track-forecast techniques for typhoon Prapiroon 24-hour mean error (km).

CWB: WREZEE PGTW: HE

RITD:HA BCGZ:EM

VHUH:7F8E RPMM:IERE

CLIP: §MFHEE » HURA: HeRUELLE: 0 TFSS: RERBEETEHRR : EBM: fE TEHEL

cLip
17 225
225 0
17 225 21
183 -42 192
3 274 3
109 -164 109
3 274 3
305 31 35
17 225 20
246 20 257
17 225 20
170 -85 1712
17 225 21
138 -87 150
8 262 8
350 87 350
& 246 6
329 83 329
4 225 S
140 -85 150

CHB

192
i68
-59

168
137

196
190
-18

192
-42

177
172

174
155

161
+11

TFss

108

305

225

270

164

251

109
108
196
109
116

109
161

24-HOUR MEAN FORECAST ERROR. (KM)

EBH

305

225

270

164

251

305
305
-73

us
-35

308
-140

170
8l

531
-446

HURA

20
257

19
le8

20

151

350

29

140

257
o

251
-83

257
-105

275
74

279
50

268
-127

PGTW RITD [I¥:¥
Mamea | x-axis
CASES ERROX
Y-axi8 ERROK
TECHN OUFERENC
Esor | ¥R 1
20 172
172 0
20 172 21 150
148 24 150 0
8 175 8 137 8 350
350 174 3s0 212 350 0
& 180 & 94 3 605
d29 229 329 235 470 -135
5 175 5 127 3 144
150 -25 150 22 159 14

VHHH

[
329

1
118

329
0

125
-7

RPHM

5
150

150
0
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Table 7b. Error of selective track-forecast techniques for typhoon Prapiroon 48-hour mean error (km).

CWB: hh&EskE PGTW: HEE RITD:H4A BCGZ:3H VHHH:ZE# RPMM:FEEZE
CLIP: @{7F5HT% 0 HURA: BEEIELLY: © TFSS: R EHsETHHE  EBM: fHE EBE:N

48-HOUR MEAN FORECAST ERROR (KM)

cLIP CNB TFSS EBM HURA PGTH RJTD BCGZ VHHH

cLlip 16 596
536 0

Chd 16 5%6 17 392
398 -138 392 0

TFSS 3 sa3 3 309 3 327
327 -205 327 18 327 0

EBH 3 533 3 309 3 327 3 585
585 51 585 275 585 257 585 0

HURA 16 595 16 398 3 327 3 585 16 557
S57 -38 557 159 340 12 340 -244 557 0

P&TH 16 59 17 332 3 327 3 585 16 557 17 344
337 -259 344 48 450 122 450 -13§8 337 -320 344 ¢

RJTD 16 596 17 392 3 327 3 585 16 557 17 344 17 2as
237 -359 235 -157 251 -75 251 -333 237 -320° 235 -109 235 0

BCGZ 8 700 8 a0l 1 368 1 320 8 655 8 366 -8 227 8 550
550 -150 550 148 225 -142 225 -94 550 -105 550 183 550 322 550 0

VHHH 6 733 6 477 0 o 0 0 6 638 6 292 6 253 3 990 6 722
T22 -11 722 244 é 0 o 0 722 83 722 429 722 468 T2 -218 722 0

RPHH 1 725 1 355 1 316 1 955 1 564 1 4a7 1 229 0 F (] 0

224 -501 224 -131 224 -S2 224 -731 224 -340 224 -262 224 -5 0 o 0

RPHH

1
224

224
0
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