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Fig, 1. Schematic diagram showing the GPS-LEO

GTEREERGEE - R TR AR
ERRepu L (RS ) b B
F 3 ¢
(B FEBEITE L MRFA
( bending angle ) F15% ¥ Bt ( impact
parameter ) < FJ2 5T HERIE M Ak 2 by
TR AR E R - DUt R et -
(2) fhEt BRI B S A -
E-PHERRSELEFEE GPS
LEO #EMmE (r° #r’ ) Fissm
S - #8 28 (occultation point ) B—H#
E R FERS - SO L1 M AaR
3E 500 ZAREY GPS-LEO #0824
& o BRI R 34 NE - e

R BB R B 7 2L i
n“ﬁ%@ﬁ%+%—¢;&§+%ﬂ’ﬂ (TEHD

radio occultation observations.

() st Bkt R L - ERBTEMRE
T HERREROTRED | AN E B R
(Syndergaard, 1998) - %y T /NS il G
7 o 2 AR B i LS R e
s - EHFE PSS RS ST
AE o B FRERERTUC (local center of
sphericity ) & & Ky HLUE S 5 ) L Wy #E

ERREERETR ) - Hoh g, Rolie vy BRI diiri.Ly i GPS FI LEO f#42



FAERE IR BERS 2 =R bl -

(4) PR EHL UG (ECF ) 4545 - IHEES
TR ARSI ECY S ECF 44
1 o

(5) StEMEY LS - I GPS #HERE
Bl LEO ff R et /ME » SRR Y mZ
I - FHR 2 i AO - F BCF 4
B b EHUEAL A E - ROk HE AR
RIS S IH BT A & -

6. DIEAYEEE ( geometric optics » GO) &L
a5 - vhiEl MRS RET R R ATISTEE
ez S R Ra B H L E — SR
Hehfim (GPS) EIXFEREAE (LEO) - 1%
EOVHTRELL L RREREEEARR AT
LUE bR SR o 7R iAo -
HR R BRI R TR A 2 IR - 0]
R
S Fup _Lon w0 fe _c-vicosly, - 4) (1)

r Ewnf’-v,’“/c c~v]cos(7,_¢,)

ot £30 fdop 53 AR HSERATER N E0SE
H1on, R BRI TR T I

(L3R HHTEHRE 1) v, Rl 8 SR bRy
g -y BEESENRIAR - ¢ B
AR IEA (FE ) - ATHY Snell 223, ¢
v, sing, =rym, sing, =a 2)

RICRTS o [RLLSTERRE - fofivAa ATdT
G - Hep ¢ RRIEE Z B -

o=g+¢+0-n (3)

7. LIEM A4l (radio holography » RH) 5

AT I RICAENRL T (FIES

T P ) KRR a2 iR 2

RRERC - [RIELEAH SRR A R B I
AT o FEREEUH 2 R R 0 e e
HiliaRE e A FNER (ABRAOHRIE ) B
et Fak 4 BRI RRERAL 1 B GPS FIlE L
HiEHY LEO #iEZRER - FIRAYSEVUFE(FS)
JIER R 2 BT 4 - IR EEIIRZ G

P AR i 7 = Rk et od -
(1) 5% (back propagation method, BP)
(2) W) SEEEH: (sliding spectral method, SS)
(3) IEHIsE L ( canonical transform method,
CT) '
(4) % ¥ B S8 3% S i ¥k (full spectrum
inversion, FSI )

AR BN GEE My 5 &
W S E R EES - B
8 - (DS IE B » BRI R T
BEMIERES - QRS TR - /EERE
fEERZ N B RAE A EE Y
B - B/ CT RS ANE B RSB R
BRI & - PR FSIIERITRA
T B 2 R 1 B B R AR B
- SR AR AT - HELL Snell EEHE
MR EE IR G B DU BT
HEFER (total phase path) o thikHHE TR EEHE
BB AR E AR - RIS SR
MR BRI B ERVEIE R - ¥ FSIIETR
5 B AT B A R I B
AR - '

- EPF (BES sewing) HER 6 FALER 7 £ LI

RITE | TES BN Y - SREES
WE L2 MEAST RS - EBEL
SREMEGE R - T ERE T - L2 #8 Ml
SR = TRER AR RIRVEERT, - B2 L1 A
L2 #8 MRS A RAN IR E - Rk
i = F A E R S AR R — AR -
FH o — R SE - SRR R
RREELLT  HAPEE 6 STEEE MR SRS
BRI U R 28R 7 FRETER S RET
5 o

FEEERENIE | DURIT AR S R

HEMEHRE®TE ( Vorobev and
Krasil’nikova, 1994 ) DIH[KEEBEE B2 EH -
B TS L2 FARTREEBAYRE - B
F£ A1 Rocken et al. (1997 Ay AT -



ola)=a,{a)+ —"2— [ (a) - 2. (a)]

| f f 2 (4)
Hrpor flor 43A102 L1 RS DURREE #%
WHRHRA 5 f, F1 S, 2 GPS RIRTHRE wegsss
& (@) &, (o) LE L1 fl L2 AU ST - 1858
AR R AT TR (th e, (o) IR EE
A » UL FTRRE L2 SRR sy s -
10. fFHT Famte(t %MK ERIT AR
R R SEAHRAY SRR e = R R HE SR
- R ERER T % - BB
EARPEUE S nEBERFEERELL
b IRAH R R A I A B
1 - M IRILEER T - B T RS Abel 45
R E AR F S R S R A B (AN
SR LR ) m BTS2 R A e
BRI UER, - BRI A&
EALAGET - BB LA BT
R EEAE R R RIT A e —
JE BB (first guess) T b fRAT £ BT
AR R R AR S - R
LA EE S (cost function) Z(5)
= - PR ME » BlRfEAL - 32 1R, Kuo et al.
(2004) -

aopt (a) = Wops (a obs (CI) + w;,me.w (q)agw.\:\' (a) ( 5)

T RE B B w(a) R O R R R R
RIS SERIERR AR - HohsE—5%
HIEERB T R R B R - MRS
EAAE KA BHARIT AN SR
(RMS) 7 » DAREE—SSHEIEAE SR
fhizz - BIHERE TEE SR 60 % 80 4y
8 (KR EEHRE ) miBiHESEEaE
20~60 Y HL.CM (FRAE ) - fEat e
GRS < SR e FER T 2 - BT i35
LRI Ao E R - ERRTARE
{EAYBT R BE T AR - W22 H Kuo et al.
-(2004),7 FEEEAHEEE -
. SZHETH#E (Abel i)

A2 B &5 B BB LRI AL
& HHBIRIEEE Ay (SR 150 AE
QIR — R EMEE 150 48 (A
a,,P,(a):o:m‘__,.(a) ) h0<a§ 150 km) -
HERF Abel i (TR S HTH
ey -

:lfaww
TN - ©)
i x =ra(r) » n RYTHIEY (BERZ

HRETENE S FLiE) - ARARS®RE
#HRN=10°(n-1) -

12. JE FEl—HE B3 SR HEBLA R  BE SRR 4R
BT © FRBRAAZAICT) 2 A T i SR
RGBT RPRTEARRHEE
B/ REEZEREREE (Thayer, 1974)
N= 77.6£+3.73x105i';

T T (7)

Hih P F1 P, 53 B Fessze SUBFIK R ;

TRARBE - N80 5% 0 H R

FIHE R R B RSEBRA SRR EE - DUR LI

HHASEIRRE ~ FIK SRR - By

FI EBINCEPAREIHAE - SRR B IR

FITARERMRADR + A IEISEIRT R
CRERE D) BRI > R B

1 AT SR AT A SRR AT 5047 » 45

BAMEEEERMYEE R T » EE W

FORMOSAT-3/COSMICZ AEIBRE ~ ~ K

K RIE SIS, - TOREZM 53 SO S 3

H s S - tRAMN 8 hER
COSMIC Project Office (2005) »

=~ KRB ZERERRERAR
- BRUREZERMMA
AH#ETT FORMOSAT-3/COSMIC [ j##%
B IR EHRIR R - W S sy
AT Pl BRI B SRR B e B 15k 2006 42 8
H 1 BZ 2007 465 3 31 H 6Ll
FORMOSAT-3/COSMIC [iZ {8} Bl i i 2

e §—-



B F IR 150 23 UL T AR B
I e |SBEA SR 1081 (AR » 5141
LI 2 - TSR AN L 2B 3R A -
WL BT ~ T LB L3 T
Wit ~ RSN A IR T AT A i

il 2 2006 45 8 H | F145 2007465 1 31 14 »
AL SR B T I T T LB
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for comparing FORMOSAT-3/COSMIC
data with RS data.
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The

root-mean-square and correlation coefficients are also shown.
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Fig. 9. Comparison of FORMOSAT-3/COSMIC dry temperature with RS over different latitude regions

for (a) root-mean-square difference and (b) correlation coefficient.

300

300

700

350

925

sl 10 = Al 9 o ARy R ERIR L bR -

() [y HIr|E (b) 48 Bt ¥
030N  30.60N 60.9ON &g:}N 3(}?01\1 6&9:}N
| p— 1 1
#A: 154 701 226 154 701 226
L1 L1 L1 l l l
G 33 656 33 6.6 33 66 K 06 09 0.9 0.9

Fig. 10. As Fig. 9, but for dew point temperature.



SAATHRARHRLE - AN PR S By ¢ B b
(RS MIREER G - I 67 fit) BBkl |- (1014
i) BRACKS - Ag il W AT 2 R S S
Vi = TR e PR SRANIA 11 TS - g b
Bkl b BRI B B2 B A e (1
Ha) BADB R (1 11b) 225D - FHIBGR
PHYU]EE 0.98~0.99 F7E [EYFiMiAE Ty 1.6~2.1
Ko sty LR TREGE by 1.6~2.0 Ko ELAS TR

{UETE ] - FORMOSAT-3/COSMIC rmxwm;),g
SVTTOBEE » (OIS

P ARBRASERTE AT [ albrih AT -

ISR T B 2 e P e
DU FE BRI B R B
(2% (WL 12) > Q0T s igir Lo TR 1
(300 hPa, 500 hPa, 700 hPa) WEg IR
& Jj;’_ {7.18 K, 7.06 K, 7.36 K) » izl i- E'I’Ji’JfJﬂ‘c

@) [HFmE

12a) » MORPRIZOREEHAEE |oh 'r':"'jf%‘f TS
Ax«uk*u SRR LA » (RSB 2 S
AEARAEE N (2~3K) -
SRR - RPE R RN AT
LB AR TA R AR

“‘hf‘riif’\ HE - Wty iﬁ'fﬁﬁﬁ AMESEE A
AR ESE - NEMHRHR L © [KIDL » &g

fif‘lexﬁT‘?ll fmiiﬁmﬁféf’f- T R R AT T
LA o ARIFFE e H I EE A 1081 b A,

tfro B 925 hPa Bl 850 hPa JISIA {53l

(S RN i 110 fl] )y - pf B
FORMOSAT-3/COSMIC f il T 7 ikl - 8t
BT -

RCERERIE (1, 7000 ) >0

Ltk [L

425

T
) ]JY:st >0 9 Ry

v2s

(b) 48 B f4 ¥

1 T 1 1 !

300 [ T 14 T T 9°

700 —— — » Q - O -

»st -1~ 4 F °T ©-

ﬁ.f: I67 | 1:}14 L BT 1014
0 1 2 1 2 K 06- 09 0.9

far 11 *i/l\i{lil'[‘f {f ﬁfﬂ( |- Kot | 1‘1“%A*\rf’)h}h l[}l){.Ei Tt Jfgf.ﬁ"H’ Xi’i‘l#ﬁl]}ééit f’x (a)V—JJJ
HEE - (bR AR S -

Fig. 11. Comparison of FORMOSAT-3/COSMIC dry temperature with RS over sea and land regions for

(a) root-mean-square difference and (b) correlation coefficient.

(8)



() iR £
¥ Beib b

1 L |
300 [ + .
500 [ T “
700 = T -
850 [ T -
925 |~ T -

#4: 67 1014

P 1 11

0 1 2 1 2 K
bl 12 i 11 APUR BRI L -

Fig. 12, As Fig. 11, but for dew point temperature

@)t > Tog K 0 (B 2 K) i
Taso I Tops > VAT Ly PRSI ¢ AR
U R T A b S R AR A L A
110 I8+ JUELEAT S S o Rl kel 13 Py
s ol Ry 925 hPa IV RLRE(ED - MR 7y 142
230 K-290 K 4@ B sige - 1k 110
R AN FORMOSAT-3/COSMIC 7 i 4
BB (Tysy / Tons > 1) FAT8S (14
FAHE 77.3%) + 3RS T8S0/T925 > 0.99 fi]:3%
117 103 ] (HTREIEY 93.6%) » ML IRHH T 1
IS S i R S e BT LA 5 -
AR T oo £ To0s BRATD (Bt 13 MY 404k
B FORMOSAT-3/COSMIC K2 jifs S £51% /]
MU BRI RS S BB - R bRedi
TSP S0l e G S T -

LR S R (B R AT iR
T R HBER A SRR [ 1 D
HLLHIG - SRS FEEARY 98 K- SR IR LERER
o D HRAAREA IR (RS N
BT BT £ L8 LR R 2R TR Sy A - L

(b) 48 M1 %
S A

1 |
I 67 ll('.'M
06 09 0.9

ZE AL HAEN T GBI L Sy LB
I S BERRE SR AT o L) GRS A
SRR R LA HRBERES T RN R RN
R RN B B BE o (N 1L 925 hPa
(~760gpm) 5% 850 hPa (~1450gpm) 1454 N4 4
HEGE » S (RS FLRCE AR 6.8 KL+ L
RN RRRE R - R

BEC R AR R

(7;:5(- - 7:,1;)‘( "[

(VT

i450m760]x9.8

Tio+6.8
-

K50

!

- |
(")
)l Topg AFY 0 (LAY K) - i
(Tgso + 6.8)/ Thps <1l by FUR A AET S
R - A SO IR L B b
AL 61 fis] » FEBRET NI HIRS U LR il
14 Fiogt o HiEsld 925 hPa .2 BTt + fife
IR AR S KB B T » 265 K



o hE L 6l ﬂ?i] ¥ A h - FORMOSAT-3/
COSMIC |2 it SRR AR S R R e [
( gso T 6. 8)", 925 <l T HA 19 BRI
31.1%) » SEE [ (The +6.8)/ T4y <1.01 7 45
15719 56 ) (IHEMEY 91.8%); el L bR v HE
i o B R A SIS AR S
FORMOSAT-3/COSMIC Iz imfs Al i « 7
RSB P AR B A S 2 B R T e
AR AST S -

t06 )

B

— R
0.96 4
094 -
oozt 4

1 1 1 1 1 L 1 i 13
2320 240 250 280 270 2B0 299 300 3ig
Temp. at 925 hPa (K)

13 R SR AR BRI R B R
FHEZAEAES (DX 110 48D Big
W ERERIEREEE (LLAFESR) 2k
B o AR 925 hPa (MR (B ¢
KYs il ke 850 hPa JB R 925 hPa [EIE
ZIUE 1 AURELR IR ) -

Fig. 13. Comparison of the low-level inversion

samples between RS and corresponding
FORMOSAT-3 /COSMIC data,

w o (CRRA RIS S AR LR
BESAER NS B REEBEIE N A ERE
;lf\t? B i AMBE 2 (AT L )
[BHME KA R HE - Axilrﬂﬂ;ﬁ/i\ﬁ’ué
925 hPa Hl 300 hPa %% /% - FF 3N
FORMOSAT-3/COSMIC 5 fifi ' B2 Bil Ul 5 e o

R OvdRd SN
(7-')’5 ]“m (JML

(Lm [3(}0)1.*,103 (10}

(oy = KB (AR) LR E
FORMOSAT-3/COSMIC jw 7 2 4 8 2 g b
() MRS SRS - SR | 2RI
JEFERANSE - SHRSRIN PRI 53 ikl IR
A0RH 15 FR o EIERIERE (0-20°N) » BEA
BE R RET 1 BOREGHRTEHr S
AT 5 b~ SRR (40~80°N) R ¥
BELCAR S A ke 40180 AT SLAHBNAT T - W
B - SRR AR R A - I
FIDHE R A 1081 AR, His] A
WICHE S HEAREIR Y - YT TR L
B -

(TB50+6.8) / T925
2 o
[+ o
1)
1

3

0.94 -

C.82 - 7

1 L 1 1 1 1 1 1 i
230 240 2350 260 2v0 280 280 300 310
Temp. at 925 hPa (K}

B 14 ARA SR IS M B P TR
TREEFH AR, (LR 61 i)
SURRHT AR TR (BLAASR)
L LR o By 925 hPa VIR IEDY (I
AAER QI (it Pl s oy (RRS B AV I SR A Ch
AERERE

Fig. t4. Comparison of the [ow-level absolute
unstability samples between RS and
corresponding FORMOSAT-3/COSMIC

data.

.17 ..........



2.0

0.0

1¢ 20 an 40 50 &0 70 a0
Latitude {deg N}

[l 153 925 hPa Eil 300 hPa {67 Fh B R

Lo - A PR B B RaEi =5k

TR R LMK R OB R E R

{(T925-T300)COSMIC/T925-T300)RAO

B] -

Fig. 15. Comparison of the vertical temperature
differences (925 hPa and 300 hPa)
between RS and  corresponding

FORMOSAT-3/COSMIC data.

NERE LT

ALY 2006 4E 8 F 1 138 2007 4% 5 [
31 H O ORR BB I F BROE 17
FORMOSAT-3/COSMIC  f57 jii 3 22 di il i ez
MR - MBI R -
FORMOSAT-3 L/ 2006 4E 4 H 15 FNEF[384+
6 AR BT A2 - It 6 T B B A GPS
EUSCES - BN AL E e i A RO Ty
20200 2 211y 24 BRRER RHE GPS fLZ
HEALENGE - (MR AR C H BRI - e
ARESR I ER A R R R h i R
JRERILEIREY » AR 6 IEETE 1.2
GPS $2047s » I RIIFE R SE SR 2 Hf7 B
IRBSEC A GPS BUARHT L 11 T BUAS
TEH > AfHESH  IERR AR R SR T F R o A1

HER] Kuo et al. (2004). 2 55T - {iEk0ER

FEBIOEGR N APRHRET TR A,
FTEEsE ~ BESY ~ TS B /K SRR S5 RS TR 11 i
Al SR FORMOSAT-3/COSMIC
BCEASRERE AR - LIS NCEP B Fit
B EHE (5 - — S U B St 1T B S - A
Bt SR BN - S FEEA NCEP I
BRI SRR 2 - (R AR SN - A
92l FORMOSAT-3/COSMIC [ jiiEs S {diss
PRZZER M BERA RTRR MR 150 20 FL Rk At e
HOMet 5 ERILBE A PP Fe I A6 B e 51 1081
(SR AR+ S HTHERR DU ~ B
AFERIE GA IR F L ~ P 1B Hh b S
BT~ R RSP TRRE  SRA BN i
FEBRBPRIR PRI T Els - RS S i
-
1. BTG ZE SO DTSSR0 - % B
SEEEREEA LS KLUR kg (300 hPa)
EETo ERRRHY
By 0.5% 5 SERYZE UG REE B A AR IBINY
PEBERT R EE /s - AR o T T B
FORMOSAT-3/ COSMIC JZjifif B/
ZE RPN S R T AL - AR ]
0.98~0.99 - £ 7R y 1.7~1.9 K » gk
BEAHIBH PSP AT RS » 300 hPa RN Ly
0.786 » F2) JitR & 03 5.78 K+ KR4 B
A RRVERUA o B N I AR
K& tHIE PRI EREE T (500 hPa: 0.838, 700
hPa: 0.891, 850 hPa: 0.951, 925 hPa: 0.973) »
MIRRAENE 850 hP DI FHERET/N (500
hPa: 6.45 K, 700 hPa: 5.84 K, 850 hPa: 3.82 K.
925 hPa: 2.93 K) » BREGIRIT PR EAC B

2. F H AR LS TR AHIR GRS Sy
AR WA AERFSE I 2 P MUl 30T - 3
AR TERN TR - ABHIY
EELAL i et S i (e N PR R AL
FHEATROAT ) » KO ] {3 (e BB E0 Bi fsd
B TR A 63 BRI ~ By S5 RO A

771 87



(01:2006 28 J ~9 F ~ 10 H ~ 11 Fy» 3¢
B ] HIRH M AR IO ~ B R 22 s/
(412007 4 1 F] ~ 2 Hy » SURbOiyE i
IRV FTRLSO T AR AR ERE -

AR b b PR SRR TR AR
SR BE RIS AERH (R AR et
FERANK ST AR R R B I i v R
ARSI B R L - R TR T e
fROHE B 2 1 R TR B R S R 1 L 7 A e
s o AR AR R A2 SATA (300 hPa, 500
hPa, 700 hPa, 850 hPa fut5 i MR ZE{E 4y i
743 K, 9.01 K, 7.11 K, 4.76 K ~ #ARE{F B
{41 0.722, 0.765, 0.850, 0.871) -

KB | BB |- 26 AT T
i B A N o R Y TR

1.6~2.1 K - [kl 28 R 1.6~2.0 K+ 4]

ARSI 0.98~0.99 - B RAEREE |- o

FORMOSAT-3/COSMIC 1 |5 jif yid 5 S 85 4

BALE o BRELRE RS A R AK g s

PR G R M R N e B JRERE b

tho~ LM A (300 hPa, 500 hPa, 700 hPa)
IE) IR A BEDSE (718K, 7.06 K, 7.36
K) » P b ks (567K, 6.40K,5.72K) -

- FhM R R 2 R PR S BT S IR R AR
A LIRS SRS © FORMOSAT-3/ COSMIC
BZURS AA 0 e S  e( (T850/T925 > 1)
FAGHABEY 77.3% » SES] T850/T925 > 0.99
Y 93.6% R IGHITTREEHIG
R A AR S I AT RS SR AL B
BEHAT L+ AR 2 A 5 i B e Ky

wa % -
HEBESAERE ((T850+6.8)/T925 < 1] AYER
A LRSI ET 7 + FORMOSAT-3/ COSMIC

I e LT A AT E R AR Y
31.1% » SERI(T850+6.8)/T925 < 1.01] #&{}
TG 91.8%  {URERA BB ET
AFRERIG - L FORMOSAT-3/COSMIC i
TR UL AT -

7. thE - ACEHR R AR S S LR B S S 12
Pl S e !ixf&%:ﬁ!;ﬂéé {0~20°N) » [l

BRI R 2 R BT (BBAEL-1) 5 v~ &
FREL (40~80°N) FRIAH A} LAY 43 A1 1 By
STEN RS - WA - RIS
TS ZEE I 2 e -
ERiE NCEP 7K S B SR £ 2k
HRZ AT RACEEN AR S
BRI AE R TR BIER{FINR # - NCEP /K5,
BLag s m AT b s FORMOSAT-3/COSMIC [7
THE R T T R B L A - Rl e
}ﬁ A g B Ak U S S E
AL H: B PR A B AR S b o PR -

RS E

I A A A R B I B ) o
AT IRAET PR S TP Lo PR
B RS T e o ORI R R S S 7
FRefs B ROREEELZ SR . WINS
SRR, CRBTSEELSIT PR - RSO
P -

2E R

COSMIC  Project Office, 2005:

atmospheric retrieval scheme (VARS) for

Variational

GPS radio occultation data,
http:/ftace.cwb.gov.tw/cdaac/doc/documents/
1dvar.pdf

Cucurull, L., Y.-H. Kuo, D. Barker, and S. R. H.
2006: Assessing the Impact
Simulated COSMIC GPS Radio Occultation
Data on Weather Analysis over the Antarctic:

Rizvi, of

A Case Study., Mon Wea Rev, 134,
32833296 '

Dzingel, M., and U. Leiterer. 1995:
Untersuchungen ober Genauigkeit and
Korrekturmoglichkeiten for die

Feuchtesindierung mit dem A-FHlumicap der



Sonde RS-80, Technical Report,
Meteorologisches Observatorium
Lindenbery.

Eyre, J. R,
occultation measurements mto a numerical
weather prediction system. ECMWF Tech.
Memo. 199, 34 pp.

Hajj, G. A, E. R. Kursinski, W. L. Bertiger, L. J.
Romans, and K. R. Hardy, 1994: Assessment
of GPS
profiling. Preprints,

1994:  Assimilation of radio

occultations for atmospheric
Seventh  Conf. on
Satellite Meteorology and Oceonography,
Monterey, CA, Amer. Meteor. Soc., J7-J10.
Healy, S. B., A. M. Jupp, and C. Marquardt, 2005
Forecast impact experiment with GPS radio
occultation measurements. J. Geophys. Res.,
32, 1L.03804, doi:10.1029/2004GL020806.
Huang, C.-Y., ¥Y.-H. Kuo, S-H. Chen and F.
Vandenberghe, 2003:
typhoon
occultation

Improvements on
assimilated GPS
Weather and

forecastwith
refractivity.
Forecasting, 20, 931-953.

Kirchengast, et al., The CIRA-86&Q UoG model,
1999: An extension of the CIRA-86 monthly
tables including humidity tablesand a
Fortran 95 global moist air climatology
model, Eur. Space Agency, IMG/UoG Techn.
Rep., 8.

Kuo, Y.-H., T.-K. Wee, 5. Sokolovskiy, C.
Rocken, W. Schreiner, D. Hunt, and R. A.
Anthes, 2004: Inversion and error estimation
of GPS radio occultation data. /. Meteor. Soc.
Japan, 82, 507-531,

Leiterer, U., H. Dier, and T. Naebert, 1997;
Improvements in radiosonde humidity

profiles using R8-80/R8-90 Radiosondes of

Vaisala, Beitr Phys. Atmosph., 4(70).

Rocken, C., et al., 1997: Analysis and validation

of GPS/MET data in the neutral atmosphere,
J. Geophys. Res., 102(D25), 29,849-29,866.

Sokolovskiy, 8.V., 2001: Tracking tropospheric
radio occultation signals from low Earth
orbit, Radio Sci., 36(3), 483-498.

Syndergaard, S., 1998: Modeling of the effect of
the Earth’s oblateness on the retrieval of
temperature and pressure profiles from libm
sounding, . Atmos. Solar-Terr. Phys., 60,
171-180.

Vaisala, 1991: Users guide ozone sonde OES;
Vaisala Oy, Helsinki,

Vorob’ev, V.V. and T.G. Krasil’nikova, 1994:
Estimation of accuracy of the atmospheric
refractive index recovery from Doppler shifi
measurements at frequencies used in the
NAVSTAR system, [zv. Russ. Acad. Sci.,
Atmos. Ocean. Phys., Engl Transl, 29,
602-609.

Ware R., Coauthors, 1996: GPS sounding of the
atmosphere: Preliminary results. Bull Amer,
Meteor. Soc., 77, 19-40.

e 20—



Comparison of Temperature and Dew Point Temperature Derived
from FORMOSA-3/COSMIC Data and Observed from radiosondes

Guo-Ji Jian', Ho-Fang Tsai’, and Shian-Yuan Lee'
"Weather Forecast Center, Central Weather Bureau

*Meteorology Information Center, Central Weather Bureau

ABSTRACT

Sounding profiles derived from FORMOSAT-3/COSMIC GPS radio occultation measurements are
compared with data from the Northern Hemisphere radiosonde network. FORMOSAT-3/COSMIC data
between August 1. 2006 and May 31, 2007 are used for the comparisons. Note that the dew point
temperature from FORMOSAT-3/COSMIC includes the NCEP humidity errors since the NCEP data was
used as the first guess fields to get the dew point profiles.

The mean difference and the mean difference percentage of dry temperature are practically
independent of the compared pressure levels with ~1.5 K and ~0.5%. The correlation coefficient and
root-mean-square difference between the FORMOSAT-3/ COSMIC temperature and RS (radiosondes}
temperature are 0.98~0.99 and 1.7~1.9 K, respectively. Poor performance of dew point temperature in
the higher troposphere, of which of correlation coefticient and the root-mean-square are 0.7~0.8 and 5.7
K, indicates significant differences between the derived data and RS data on water vapor information.
Good agreement in low-level inversion, where temperature increases with height from 925 hPa to 850
hPa, is observed with a percentage difference of about 6.4 %. However, less agreement in low-level
static instability, of which the lapse rate is greater than the adiabatic lapse rate from 925 hPa to 850 hPa,
is found since more stable results are shown in the derived FORMOSAT-3/COSMIC temperature.

Key words: FORMOSAT-3/COSMIC, Atmospheric sounding profiles
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Table I. Stations whose records are used in this
study.
No. Sta. Code Lat(N) Lon(E) Elev.im)  Site
| TCLG29 24.56 120,749 33 ¢
2 TCUO30 24,588 120.877 26 D
3 TCUR3I 24.561 [20.701 30 C
4 TCLI032 24.523 120.814 80 D
5 TCLI033 24.685 120.862 5D
i) TCU034 24 64 120.857 10 C
7 TCUO35 24616 120789 10 D
8 TCUO36 24.448 120.697 68 D
9 TCUe37 24,493 120.675 13 D
10 TCUO3R 24.494 120.666 6 D
[E TCUO39 24.492 120.783 149
12 TCL040 24.45 120.646 14 E
3 TCUD41 24.392 120.687 91 D
14 TCEI042 24.554 120.807 168 D
15 TCRIN43 24.688 120952 92 C
16 TCH044 24 404 120.757 34 D
17 TCLH45 24.542 120912 210 C
18  TCL046 24 468 120.853 230 B
e TCU047 24 610 120938 23 C
200 TCU048 24.178 120,597 160 C
21 TCL049 24179 120.691 123 D
22 TCU050 24.182 120.633 89 D
23 TCU051 24,16 120.651 68 D
24 TCUO52 24.198 120.74 170 ¢
25 TCLI0s3 24.194 120.669 129 D
26 TCLI054 24.161 120.676 97 I
27 TCUO0S5 24.14 120,665 90 D
28 TCU056 24.159 20625 62 D
29 TCUOs7? 24.172 1200612 49 C
30 TCUOSS 24.251 120,704 224 D
31 TCUOS9 24269 120.564 7 D
32 TCU060 24224 120,642 138 D
33 TCUel 24,136 120,549 30 D
34 TCU0s2 24.117 120.676 50 D
35 TCU063 24.11 120.616 39 D
36 TCU064 24.347 120.61¢ 37 D
37 TCU065 24,058 120.692 48 D
38 TCU066 24216 120.696 182 D
39 FCU0e7 .24.092 120.72 73.D
40  TCLO6S 24.277 120,765 276 B
41 TCUGe9 24.26 120,822 357 D
42 TCLIO70 24198 120.539 5 C
43 TCL082 24.148 120.676 84 D
44 TCLIO87 24.348 120.773 260 B
45 TCLIO8SR 24.253 121.176 1516 B
6 TCUOY9 24.138 120,691 75 D
A7 TCUIG 24.186 120617 (00 C
48 TCUIHO1 24.241 120.709 200 D
49 TCUHIZ 24,2449 12072 188 D
500 TCULO3 24309 120,747 222 ¢
5l TCU04 24.245 120.601 213 C©
52 TCUI05 24.239 120.56 20 C
53 ICuU27 24631 121 164 D
54 TCUI28 24,416 120.761 3L C
35 TCUI3E 24.566 120.817 45 D
56 TCUI132 24.575 120,821 41 D
57 TCUI33 24.136 120.651 70 D
3R TCUI34 24.124 120.62 39 D
59 TCUI3s 24,335 120.645 106 C
60 ICUI36 24.26 120651 173 C
61 U137 24,185 120.923 620 B
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Figure 1. Distribution of the TSMIP free-field
stations in Taichung and Miaoli Area used

in this study.
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Figure 2. The epicenter locations of earthquakes

used in this study.
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Table 2. Earthquakes whose records are used in the regression analysis

Nao.

b

s

20

Jate
yy'mm/dd
94/10/05
95/02/23
99/09/20)
99/09/20
Q909720
99/08/20
Q90620
99/09/20
90920
99/09/20
99/09/20
99/09/20
99/09/20
9G/09/20
99/09/20
9G/00/20
99/09/20
99/09/21
99/0u/22
U9/0G/22
99/09/22
Y9/09/24
G9/09/25
99/09/28
99/50/18
9%/10/22
96/11/01
QY117
00/04/19
00/06/10
00/06/19
011
02/01/14
02/02/12
02/03/31
02/09/06
03/06/0%

Time

01:13:24.47
05:19:02.78
§7.47:15.85
17.49:40.07
17.58:35.38
17:57:15.58
17:58:55.13
17:59:28.81
18:02:19.81
18:03:41.57
18:05:54.01
18:11:54.21
18:16:17.95
18:57:04 95
20:02:16.30
20:29:31.24
21-46:38 1
£4:40:04.39
00:14:40.77
00:49:43 45
12:17:20.96
(3:38:25.87
23:52:49.63
05:53:49.56
16:00:45.89
02:18:56 80
17:53:02.25
07:35:09.95
14:04:18.91
18:23:2945
21:56:24.76
(18:36:59.23
18:10:30.42
03:27:25.00
06:52:49.95
11:02:01.99
01:52:50.57

Lat.
(N}
23.156
24204
23.853
23.977
24.093
23912
23907
24.289
24.234
23.797
23952
23.865
23.862
24,132
23972
24,100
23.583
24.329
23.826
23.765
23.739
24.173
23854
23.980
23.705
23.517
23.362
24.019
24275
23,901
23.920
24.081
24,404
237141
24.140
23.890
24.370

Lon,
(E)
121,720
121.687
120.816
120.830
121.040
121.044
128063
120911
121,133
120.861
120.767
121.067
121.041
120.821
i20.784
120.827
120.857
120,857
121.047
121.031
120.981
121.004
121.002
120.671
121.035
120,423
121.726
120.643
121.032
121,109
121.092
120987
120,980
121.723
122,192
120.729
122.023

Depth
km
31.28
21.69
08.00
19.74
06.16
07.68
06.97
24.74
.10
09.75
13.04
12.49
12.53
06.73
05.25
03.86
08.57
(G553
15.59
17.38
24.02
04.07
12.06
10.88
23.77
16.59
31.33
09.55
12,78
16.21
27.02
2522
07.01
2994
[3.81
28.82
23.22

ML

5.75
6.20*
7.60*
6.06

5.93
6.57

559

532

5.24
6.81

504
6.96
6.90
4.66
517
4.4¢9
6.40*
4.77
6,40*
5.80*
5.20%
4.90
6.50*
4.87
5.30%
5.80%
6.30*
5.10
4.94
6.40*
5.20%
4.60
4.39
5.70%
Tl
511
5.80*

Rec.No.

46
48
30
44
44
36
26
30
46

o
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Table 3. Regression coefficients for PGA and

PGV
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\% -0.859 100012 1.475 |-5.221 0.54 | 0.628
1. <0.676 | -0.0023 | 1.304 |-4.137[ 0.10 | 0.663

Remark: In (PGA,PGV) = a*In(X+h) + b*X + c*
M, +tdxo
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Attenuation Relationships of Peak Ground Acceleration and Velocity
for Crustal Earthquakes in Taichung and Miaoli Area

Kun-Sung Liu
General Education Center & Hazard Mitigation Research Center,

Kao Yuan University, Kaohsiung, Taiwan, ROC

ABSTRACT

Strong seismic ground motion data obtained by the Taiwan Strong Motion Instrumentation Program
{TSMIP) are employed to derive attenuation relationships for the vertical and horizontal peak ground
acceleration (PGA) and velocity (PGV) for crustal earthquakes in Taichung and Miaoli Area. Over 1291
three-component accelerograms recorded from 37 crustal earthquakes in Taiwan, with M,, magnitudes
ranging from 4.4 to 7.6, have been analyzed to study the dependence of peak ground motion parameters
on magnitude, distance, regional and local site effects, through attenuation relationships. The following
equation is used in this study:

nY=aln( X+ h)y+bX+cM,+d+o

where Y is ground motion parameter, X is hypocentral distance, M,, is moment magnitude, a is

geometrical spreading coefficient, b is anelastic attenuation coefficient, ¢ 1s magnitude coefficient, d is a

constant, h is close-in distance saturation coetficient, ¢ is standard deviation. We first found, for both

33



PGA and PGV, the attenuation relationships decay faster with distance for the vertical component than
for the horizontal component. Also, the attenuation relationships decay faster with distance for the
vertical PGA than vertical PGV. We further compared the attenuation relationships for four sub-regions,
that is Taichung and Miaoli area (TCU), Chia-Nan area (CHY), Yilan-Hualien area (IWA) and Nantou
area (NTO), and the whole Taiwan region {TWN). It is found that the CHY area has higher ground
motion, either in PGA or PGV, than the other areas, especially at near-source distances. This is because
the CHY area is located on a thick, recent alluvial plain. Finally, we analyzed the residuals to investigate
variations of PGA and PGV with respect to site conditions. The results show that the logarithmic PGA
site residuals range from 0.80 to —0.34, corresponding to amplification factors ranging from 2.23 to 0.71.

In addition, the logarithmic PGV site residuals range from 0.90 to —0.84, corresponding to amplification

factors ranging from 2.45 to 0.43,

Key words © Attenuation relationships, Peak ground acceleration, Peak ground velocity, Site residual,

Taichung and Miaoli area
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the earthquake hazard.

e S R R A SRR E DU AL
HIKES A
(U)kwﬁul,;l’l’llﬂ LG S I A T T R
SR S -
(2) YA
R AR SR
(3) RSB YR -
Hil ML HITRHEE -
(4) VT 1R A NIRRT, © s e iy
o BT T SR R SR ER AL -
(5) Wi SRR TE © U S b R 5
e BT IR S S R R -
7% B S M R R T B Y B R
M - FrEiE A T b M i iy A £23E
PG AN A AR o TS EY A ELEED B
RO » BT REm iy B A J@M_L, % ZE A
(P S b R A S R PRI
A BRI ROR G A R A RRE 2k Fl*JBi;fﬁiﬂa
PR HER A IRRAIT B2%I1y8U L ~ 2003 4 IR SN
s R ATIRAEG O4%I 3R ~ 1995 Rt Fa b
'-"JHHH@%}B FUL 126EBR) » BURRILER SN
TP RE E R A BAE TS R 2005 R
T %L? leJ?:niiffiﬁe}‘i-ifé#f%i O7% IR 2R
2005 FEE IR SMEEE BIREME A 100%98R K
B -

- BARSHE SRR AR
RTE

| A 32 B0 A AU P 4 AL

MRS T3 A

.‘1.\‘.

A TR

SEAREIERG - TR

&5

Rl LI st s S S D [N SNV o T £
)xL‘d RIS R R TORE - T IbET T
/J‘"’rﬁ S E B A o BT - LS

PR PO~ e TR BRI
v o 107 A0 R L TR e ACHT S8 L B+ AR YT
FRANIAMESIE - & B THR TP S5 BORF - [

ﬁé*i‘f{\‘f C ORSRIU R - B ERSEAH AT
f T BEBE PG L R 3 - A M Rt
ST INEEIE T3 T B e BOORS SHLBSEAS Vb 3

SR (T - HRRR T SRR
N -

FR&R] (i (HNa)) [TRKE ) [Raw |
\ /
FREAARSA (RER o mis) 1

cREEE ’lﬁl CMTHE ~ RS LIS 4 ) - KRaLIRAR E ]

RRHM CAEBBTL . REAKEACE) —1 Hl

SHRRRNE @

R CRERMENN  uEriamn al ™

} .-.:xi’;n'rwl LI 3: :}

e L7 o & -

sy Lz e 14 ;’g 'Q

AR B, L W |

[ encsses ;tmammmi\fiﬁf] R

ERR | ; [t Crmita) ] \/E

R L N IO YT VS I

li .~ PTAREE B RO ATIIOR < A ~ 0T
R S R AURE H 2Rl

Figure 2. The  organization of  earthquake

early-warning observation and

earthquake hazard mitigation in Japan.
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Table 2. The estimated casualties rates of different early-warning time with / without EEW system
{(Meguro., 2003).
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Figure 6. The action plan and application of
earthquake early warning.
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Current Status and Development of Earthquake Early-
Warning System in Japan

b

Wen-Chi Lai ™+ Chjeng-Lun Shieh " ~ Yukio Fujinawa’
' Disaster Prevention Research Center, National Cheng Kung University
*, Department of Resources Engineering, National Cheng Kung University
* Department of Hydraulic and Ocean Engineering, National Cheng Kung University

¥ Real-time Earthquake Information Consortium, Japan

ABSTRACT

The Japan Meteorological Agency plans to start Earthquake Early-Warning service to the general
public in October 2007. The Japanese government has spent the last five years constructing the
carthquake early-warning network. Consisting of more than 1000 seismometer stations scattered around
the country, the network is designed to detect the first tremor of an earthquake, calculate the likely
hypocenter and magnitude, and then issue an alert.  The alert would be received by automated systems
installed at differemt locations (power stations, railroads, schools, etc.) for users to take actions so as-to
save lives and property. Currently, more than 300 organizations have signed up to receive the
information. Among them, some repackage the information to suit different needs in each field. Except
technological development, educating to people on how to respond to an alert and establishing disaster

prevention systems in collaboration with the earthquake early-warning system is quite necessary.

Key words: Earthquake, Earthquake early warning system, Earthquake hazard mitigation, Organization of

disaster prevention
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Table |. Summary of tropical storms/typhoons occurrence in western North Pacific ocean since 1958.
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TableZ. Summary of typhoon information for the

MEA

Northwest Pacific Ocean in 2006
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Table3.Statistics of tropical storms/typhoons life
period for 2006.

HER (R IEES [upintans)
1-24 (1 0 0.0
25-48 (2} 3 13.0
49-72 (3) 1 43
7396 (4) 2 8.7
97-120  (5) 3 13.0
121144 (6) 3 13.0
145-168 (7} 4 17.4
169-192  (8) § 43
193-216  (9) 2 8.7
217240 (10) 2 87
241-264 (11) 2 8.7
2645288 (12) 0 0.0
Tial 23 100

12 FIESrf 2609 FI47 3 48010 J 4o 4 44
8 At 744 - 8 FIr it it Han o il
BRI 30.43% » TEACE 10 J16H0 17.39% - 47
BUSIGN LRSS - 5 1) ~ 6 F B 10 BRSPS - 7
FI~9 FIBC UL FIA 7 JIA e Ay 2 fl it
FEHREY -1 53 8 HR 12 FIE LR
% 8 FIOYIGEE A Tl - iV EI VAT 5.5 M -

o TR L ] RV CE PR N )
ME17.2m/s 45 32.6m/s ) 6 8 4 0 15 34.8%
LSRR IO UM 32.7m/s-50.9m/s) T 9
39.1% » sEFUBEILGIT O e ARG 51.0ms



2006 LA ETE AT LA H 2B
3
7
6
5
ol
3
2
i
0 : s
1 2 3 4 5 6 7 8 9 10 Il 12
Rtz

[ 1. 2006 (AP A S HE 4% F) Bk 0

Fig 1. Monthly number of tropical cyclone for the Northwest Pacific Ocean area in 2006,
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Fig 2. Comparison of the number of tropical cyclone for 2006 and 48-year average.
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Fig 3. The location of tropicai cyclone genesis for the Northwest Pacific Ocean in 2006.
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Table 4. Summary of tropical storm/typhoon warnings issued by CWB in 2006.
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Table 4(Continued). Summary of tropical storm/typhoon warnings issued by CWB in 2006.
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Table 4(Continued). Summary of tropical storm/typhoon warnings issued by CWB in 2006.

FEREISF(BAL20068)FRALLBAERBABAAE

5k # il i3

&

a B 8 B

L0613

D mE (SHANSHAN)
TMBEEFRESD

D17

VR 9 E 149 146530 4
ML -~

AR 9F 168 1485304
et D —

ey

/8) 048 (154

L RRRAL D200 e

FRLE B0 E
YA 16 B)

& E
RRapx

E R TN 3
=3 B

oo B
3

-]

g R
%
e

o
B

o B e
1)

P

e B RBR

& W
m

w A
o

ERLIOEIEC B S

T

:
CERAUARIAEY  LHAGETHRH

iy

ISR AP T

S L
ELREL R S ST

I AARATHZRERE PREH 2 SHRE - SEREA NS E AT AR RS E 0V 2 KR -

20 Tw HRE A EsE

SRR ATO IR AR 8 - BB AR L Danpupar Oakgwy 94 smw

N B mEE

g b FRGIR RS 0601 SEESEEHEE - 0604
SRELFHTREE, ~ 0605 SRS KEER, - 0608 SRkt
g IR Fe 0609 SEEY R REE 5 1 - Hdh 0604 5
FIRUHT ~ 0605 KK 0609 5797 5% = {His
Lo el Wy s A T P A O
R A A B R ~ BUERER D 8 bl R g
R - R R e R R BRI R R
REGEWRKKN - AP REREETE 2006
W JI B S T I L T T A BRI T ~
KB - BERENE - BB REE R
F4-
(BGRB8 TR 2

IR RS AT 23 EREE 24 /)
WF ~ 48 /BB 72 /NEFRETR TR o HoErgasE
L 5 Feogee SRR 24 /NEFSEISEE 104 A
(446 852) - LBHEM 1990 45 2000 £, 24
FNRFSEEEIRAE 164 23 B AR 2001 4£52 2005
TR SRR S 127 20 Hep DR Bk (IOKE »
0612) ke i 7 (YAGL0614) BB\ 37 it/ f -

HA 71 408 - BERCHANCHU, 060 )R
74 A BIYERZITHEME - MEZE(TRAMI » 0623)
HIEEERRE R A » 343 A -

£ 48 /RF PR Ty 189 0 B 2001
2 2005 G127 Pk 227 20 B Hoch DU ERER
(RUMBIA - 06ITWYTEE3R 28/ HA 107
SN i B 2 E(BEBINCA » 061655555
A 45 638 AL o F 72 NES TR SE RS AR by
297 /2 HL 2 2002 % 2005 4R TEE By 331 404
LAXHFUTOR + 0622)F 8383 vl FUfg
185 8 - i LIEEFIT(MARIA » 0609)SEE)
ARAEEEA 1004 AT -

= R AREEE

AAE A RETRAE I 23 (B > 1
oo 14 IRBERUE > 5 14T 1 el - 6 )] -
7H 1 H R 12 4 2 R, - 9 A 3 s
B+ 10 347 4 (I, - 8 JI75 7 I - %
SR BN S IR |

— 52_



Table 5. Mean forecast track error (km) for Norrrthwest Pacitic Ocean tropical storms/typhoons by CWB

in 2006.
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Fig 4. Tropical storm/typhoon tracks for May and June in 2006.
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Fig 5. Tropical storm/typhoon tracks for July in 2006.
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Fig 6-1. Tropical storm/typhoon tracks for Augest in 2006.
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Fig 10. Tropical storm/typhoon tracks for December in 2006.
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Report on 2006 Western North Pacific Ocean
Typhoons/Tropical storms

Hsin-chin Hsu

Central Weather Bureau

ABSTRACT

A total of 23 tropical storms/typhoons occurred over western North Pacific Ocean in 2006, which
inciuded 8 tropical storms and 15 typhoons.  The total number is less than climatological average of 26.9.
The Central Weather Bureau issued sea warnings on Typhoon Ewiniar (0603) and Shanshan {0613) and
land warnings on the other five (Chanchu, 0601; Bilis, 0604; Kaemi, 0603, Saomai, 0608; Bopha, 0609).

The first tropical storm occurred in May 2006.  For the life period, Typhoon ioke (0612) existed for
252 hours which is the longest, while the Tropical storm Trami (0623) only existed for 36 hours.

The average 24-hour track forecast error made by CWB was 104km, and the average error for

48-hour forecast was 18%km,.

Key words: Typhoon, Track forecast errors.
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Fig. 1. The best track of Typhoon Sepat (2007).
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Table 1. The center positions, intensity, and movement of Typhoon Sepat (best track).

] - PORE | BEAE | BEEE ﬁj( nE AR
(UTC) HiE #E (hPa) degree Km/hr FRUR, B JE, m/s 30kts 1 S0kts
m/s km km
081218 17.0 135.1 958 224 5 18 25 100 -
081300 16.9 134.5 996 260 10 20 28 160 -
081306 16.6 133.7 985 249 15 25 33 150 -
081312 16.5 1331 980 260 11 28 35 150 -
081318 16.5 132.4 978 270 12 30 38 150 50
081400 16.4 131.6 965 263 14 335 45 150 50
081406 16.2 130.7 955 257 16 40 50 150 50
081412 15.8 130.0 955 239 14 40 50 150 50
0814138 15.7 129.2 955 263 14 40 50 150 50
081500 15.6 128.6 935 260 11 48 58 200 80
081506 15.7 128.1 935 282 9 48 58 200 80
081512 16.0 127.8 925 316 7 51 63 250 100
081518 16.7 127.2 925 321 17 51 63 250 100
081600 173 126.6 925 3i6 15 51 63 250 100
081606 17.8 126.1 920 342 11 33 65 250 160
081612 18.7 125.5 920 325 18 53 65 250 100
081618 19.5 1247 920 323 23 53 65 250 100
081700 20.3 124.2 925 335 16 51 63 250 100
081706 21.1 123.4 925 309 17 51 63 250 100
081712 218 122.9 925 325 18 51 63 250 100
081718 22.8 122.1 930 322 28 48 58 250 100
081800 236 121.0 945 299 23 43 53 250 100
081806 23.9 119.8 965 285 14 35 45 250 100
081812 24.3 119.5 963 336 8 33 45 250 100
081818 249 119.0 975 336 16 30 38 250 100
G81900 253 118.4 985 290 10 25 33 200 -
081906 257 117.9 994 318 10 20 28 120 -
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Table 2. Warnings issued by CWB for Typhoon Sepat (2007).
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Table 3. Center positions of Typhoon Sepat observed by the Satellite Center of CWB.
FEE(UTC) . i 74 ERE D SEE IEIUTC) ehu i B AT ELE
H | AR | RERE T Cl | #&fEny B Bf | M | T CI | HeBERY
12 1730 17.1 135.1 2.5 2.5 Fair 17 0330 208 123.6 5.5 6.0 Good
2330 16.9 134.5 3.0 3.0 Fair 0430 20.9 123.5 55 6.0 Good
13 (230 16.7 134.1 30 3.0 Fair 0530 21.0 1234 5.5 6.0 Good
0530 16.6 1337 3.5 3.5 Fair 0630 21.1 1233 5.5 6,0 Good
0830 16.5 1334 3.5 3.5 Fair 0730 21.2 1233 5.5 6.0 Good
1130 16.5 133.2 3.5 3.5 Fair 0830 2.4 123.2 5.5 6,0 Good
1430 | 165 | 1328 | 35 35 Fair 0930 | 215 [ 1231 ] 55 6.0 Fair
1730 | 165 | 1324 | 490 4.0 Fair 1030 | 217 [ 1230} 55 6.0 Fair
2030 | 164 | 1321 | 490 4.0 Fair 1130 | 218 [ 1228 ] 55 60 | Good
2330 16.4 131.6 4.5 4.5 Fair 1230 21.9 122.6 355 6.0 Good
14 0230 16.3 131.2 4.5 4.5 Fair 1330 22.0 1225 5.5 6.0 Good
0330 16.2 130.7 4.5 4.5 Fair 1430 223 122 4 3.5 6.0 Good
0830 16.0 130.3 4.5 4.5 Fair 1530 225 1222 5.5 6.0 Good
1130 [5.8 130.0 5.0 5.0 Good 1630 226 122.0 5.5 6.0 Good
1430 £5.7 129.6 50 5.0 Fair 1730 22,6 121.9 5.0 55 Good
1730 £5.7 129.2 5.0 5.0 Fair 1830 227 121.8 5.0 55 Good
2030 56 1289 5.0 5.0 Good 1930 229 1216, 5.0 5.5 Fair
2330 £5.6 128.6 5.5 5.5 Good 2030 238 1215 50 5.5 Fair
15 0230 I5.6 128.4 55 3.5 (ood 2130 233 121.4 4.5 5.0 Fair
0530 157 128.1 6.0 6.0 Ciood 2230 234 1283 4.5 50 Fair
0330 158 1279 6.0 6.0 Good 2330 234 1211 99.0 99.0 Fair
1130 16.0 127.8 6.5 6.5 Good 18 0030 234 1208 99.0 90 (0 Fair
1430 163 127.5 6.5 6.5 Good 0130 235 120.6 99.0 990 Fair
1730 16.7 127.1 7.0 1.0 (iood 0230 237 120.0 4.5 50 Fair
2030 16.9 1269 7.0 7.0 Good 0330 2318 1199 4.5 5.0 Fair
2330 17.3 1265 7.0 7.0 Good 0430 23.8 119.8 45 5.0 Fair
16 0030 17.3 1264 7.0 7.0 Good 0530 239 119.8 4.5 5.0 Fair
0130 174 126.3 7.0 7.0 Good 0630 24.0 1197 4.5 5.0 Fair
0230 17.5 1263 7.0 7.0 Cood 0730 24,1 119.7 4.5 5.0 Fair
0330 17.6 1262 7.0 7.0 Good 0830 24.1 119.7 4.5 5.0 Fair
0430 17.7 126.1 7.0 7.0 Good 0930 24,1 119.7 4.5 5.0 Fair
0330 17.8 126.1 7.0 70 Good 1030 242 119.6 4.5 5.0 Fair
(0630 18.0 126.0 7.0 7.0 Good 1130 243 119.6 4.0 4.5 Fair
0730 18.2 1259 1.0 7.0 Good 1230 243 1195 4.0 4.5 Fair
0830 18.3 1258 7.0 7.0 {(ood 1330 24.4 1194 4.0 4.5 Fair
0930 18.4 1257 1.0 7.0 Good 1430 24.5 119.3 4.0 4.5 Fair
1030 18.5 125.6 7.0, 7.0 (ood 1530 24.6 1192 4.0 4.5 Fair
1130 18.6 125.5 7.0 7.0 Good 1630 24,7 119.1 4.0 4.5 Fair
1230 18.7 1254 1.0 7.0 Good 1730 248 119.0 15 4.0 Fair
1330 18.9 1252 7.0 7.0 Good 1830 249 118.9 15 4.0 Fair
1430 190 1251 6.5 7.0 (ood 1930 251 118.7 15 4.0 Fair
1530 19.2 1249 6.5 70 Good 2030 252 118.6 35 4.0 Fair
1630 19.4 1248 | 6.5 7.0 Ciood 2130 252 118.5 35 4.0 Fair
1730 19.5 124.7 6.5 7.0 Good 2230 252 118.5 35 4.0 Fair
FR30 19.6 124.6 6.5 1.0 Good 2330 252 118.4 15 4.0 Fair
930 19.8 124.5 6.5 7.0 Good 19 Q030 232 118.3 3.5 4.0 . Fair
2030 199 124.4 6.0 6.5 Good 0130 253 1182 35 4.0 Fair
2130 200 124.3 6.0 6.5 Good 0230 253 118.2 3.0 35 Fair
2230 201 124.3 6.0 6.5 (ood 0330 253 118.1 3.0 3.5 Fair
2330 203 1242 6.0 6.5 Good 0430 254 1181 3.0 35 Fair
17 0030 204 1241 6.0 6.5 Good 0530 254 1181 3.0 35 Fair
0130 20.5 1239 6.0 6.5 Good 0830 25.8 1180 2.5 3.0 Fair
0230 20.7 1238 5.5 6.0 (iood 1130 262 1183 2.5 30 Fair
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Table 4. Center positions of Typhoon Sepat observed by the Doppler radars of CWB.

i (UTC) B8 (N) FEE (B) |3l | WS (UTC) |#8% (N) [#EE (B) Sk

Bl K H i

16 | 2300 20.4 124 .2 BT 17 | 2000 23.1 121.8 W

17 1 0000 20.4 124.2 W|T 2200 23.4 1214 Fisrih
0100 20.6 £24.0 Eu 2300 23.5 i21.3 Fgrih
0200 20.7 123.9 |y 18 | 0000 23.7 121.1 Fiorily
0400 20.9 123.6 | 0100 23.7 121.0 figril
0500 21.0 123.5 {3k 0200 23.9 120.7 Fuorl
0500 21.0 123.5 ;| 0300 24.0 120.5 Figril
0600 21.1 123.4 BT 0400 241 120.1 Figrill
0700 21.2 123.4 ] 0400 23.9 119.8 i
0800 21.3 123.3 HT 0500 23.9 119.9 AL
0900 21.4 123.2 ;T 0600 24.0 119.6 Fbrih
1000 21.5 123.1 ;Y 0600 23.9 119.8 i
1100 21,7 123.0 Fak/aysl 0700 24.0 119.5 hsrtl
1100 21.7 123.1 {E 0800 24.1 119.7 Ay
1100 21.6 123.1 ]| 0900 24.0 119.8 A5l
1200 21.8 122.9 #®T 1000 24.1 119.6 Fioril
1300 22.0 122.7 Fisril 1100 24.1 119.6 g3l
1300 21.9 122.8 | 1200 24.3 119.5 Tigrili
1400 22,1 122.6 Fasagil] 1200 242 119.6 o
1400 22.1 122.7 ;T 1300 24.4 119.4 Forid
1500 22.2 i22.6 8]T 1400 24.5 119.4 gkl
1600 22.4 122.3 Fity1b 1400 24.3 119.3 s
1600 22.4 122.4 L 1500 24.7 119.2 Fgrill
1700 22.5 122.2 Fila il 1600 24.7 119.1 fisil
1800 22.6 122.0 favagtll 1600 24.9 1193 +;
1800 22.9 122.2 bi=kad 1700 24.9 119.1 Fuarill
1800 22.8 122.1 ol 1800 25.0 119.0 FLori
1900 23.1 £21.8 Tigril 1900 25.1 118.9 PNyt
1900 22.9 122.0 B/ 2000 25.3 118.7 TiariL
2000 233 121.6 ol 2100 25.3 118.6 Fanagiy
2000 23.2 121.8 {3 2200 25.4 118.5 Fisrl
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Fig. 3. The satellite visible imagery at (a) 0000 UTC 135, (b) 0000 UTC 16, (c) 0000 UTC 17, and (d)
0000 UTC 18 August 2007
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Fig. 6. The observed winds on (a) 1000 hPa, (b) 925 hPa, (¢) 500 hPa, and (d) 250 hPa for Typhoon Sepat
(2007) (Available from http://typhoon.as.ntu.edu.tw/DOT- STAR/route_Sepat.htm).
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Table 5. The meteorological elements summary of CWB stations during Typhoon Sepat affecting Taiwan.

# o5 il BRI BiLEE EAREER BAFR AR

hoFo By iE ) BFR O)BCH) OBFRY ) BiE ) BRRY | RE | BE B 1 B | EA B [ i | SRR | T8 | ARl

(hPay | (TST) | €C) | (1STY | (%RID] (TST) | (mis) | (ED) (TST) (mfs) | () (TST) (mad | (TST) | (mm) | (TST)

F{ER 995.6 18/15:07 299 17/12:38 83 171042 | 39.5 140 i8/11:47 26.7 120 18/16:15 7.0 18/06:45 40 18/07:01
® & 9%1.3 18/17:37 28.6 17/03:32 68 19/10:50 | 31.1 150 18/11:53 129 60 18/06:27 12.5 18/09:32 45 18/09:55
$& ZF* 1 1303.8 | 18/18:30 23.2 19/12:16 94 19/12:30 | 364 180 18/16:38 6.8 180 18/18:49 15.5 18/06:06 5.0 18/06:44
i 990.9 18/15:30 262 17/12:23 84 17/12:21 | 251 100 [8/10:35 4.4 100 18/10:38 17.5 18/05:58 7.0 17/17:55
& 4t 988.8 18/17:19 324 i7/11;:38 63 171150 | 304 120 [8/16:22 13.0 100 18/16:28 17.5 17/16:47 9.0 17/16:58
i 981.2 18/0%:32 344 17/12:27 54 17/12:37 | 238 i20 18/07:4% 10.3 20 18/05:54 10.0 18/15:18 4.5 18/15:24
iE B 9779 18/07.54 282 18/08:39 70 170922 | 273 10 18/07:11 13.3 360 [8/07:31 42,5 19/05:14 17.0 19/05:35
5 th 976.2 18/07:40 326 17/12:02 57 18/08:24 | 16.3 160 19/02:01 6.4 180 18/21:36 213 19/02:10 10.0 19/05:04
HHEM* | 1211.2 | 18/07:31 28.6 17/12:26 53 17/03:48 19.6 150 18/08:26 11.1 340 18/06:40 11.5 19/02:42 46 18/16:56
& 982.6 18/07:57 329 17/13:47 68 17/13:49 | 35.0 360 18/06:09 14.7 360 18/07:37 29.5 19/05:30 13.0 19/06:10
HEE 9827 18/06:53 30.2 17/05:52 78 18/06:17 | 349 350 18/06:59 227 240 18/20:26 280 19/02:20 11.5 19/02:40
FefEH{1* | 2862.5 | 18/06:38 19.7 17/11:27 78 170936 | 215 170 18/10:47 92 150 18/09:03 375 19/01:51 11.5 18/06:58
£ (li* | 2860.1 | 18/06:28 92 17/10:21 73 18/10:13 | 394 230 19/08:58 239 170 18/81:40 44.5 18/05:45 9.5 18/05:48
3 & 978.4 18/06:49 329 17/12:16 74 17/12:16 | 193 160 18/10:54 8.6 170 18/11:00 48.0 19/14:00 13.5 19/14:29
= 9813 18/06:29 325 17/11:35 65 127013 | 2601 220 18/17:43 142 230 18/17:52 31.5 17/13:42 11.5 17/14:12
eh e 983.6 18/06:04 313 17/09:48 74 E7/1E23 | 284 250 18/13.39 16.0 250 18/14:24 95 18/17.35 5.5 19/12:22
F & 986.3 18/05:51 32.0 17/10:00 62 F7/10016 | 224 270 18/11:08 94 270 18/13:27 20,0 17/22:30 145 18/13:23
i 975.0 18/01:55 26.0 17/13:18 83 £7/16:02 | 60.7 40 17/20:15 394 260 18/01:56 36.5 17/22:35 1.0 18/17:21
K 978.6 18/05:31 311 17/11:13 55 1771813 i8.3 210 18/16:08 74 190 18/04:43 56.5 18/14:20 15.0 18/15.00
= 970.7 18/04:58 313 17/10:47 56 £8/05:23 | 27.7 190 18/05:45 13.9 200 18/05:51 16.0 18/01:24 4.0 18/01;34
& Th 957.8 18/05:06 31.0 17/10;10 59 F7/18:03 | 51.1 50 18/04:02 314 180 18/06:30 295 18/03:50 9.0 17/21:27
& 9903 18/08:41 309 17/10:47 70 E7/1E:01 | 303 180 18/08:27 222 200 18/09:35 32.0 18/04:43 1E5 18/03:42
H 990.9 18/09:35 313 17/10:49 79 £9/12:20 1 278 110 18/07.01 16.6 100 18/07:03 480 17/14:56 15.0 17/15:49
& 991.6 18/15:07 30.1 17/10:35 78 18/02:33 | 35.2 120 18/10:05 220 100 18/06:09 86.0 19/04:24 19.5 19/05:11
il 990.1 19/01:18 32.8 17/13:09 62 18/06:29 | 234 10 18/09:37 13.4 280 19/02:35 1£.5 [8/15:13 5.5 18/15:21
5 il 993.7 18/22:31 29.0 17/11:19 89 17/13:37 | 29.6 70 18/22:52 17.3 70 18/22:36 15.5 19/10:52 4.5 19/11:08
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Fig. 8. Hourly (a) {0-min-average wind, (b) gust
wind bars and mean sea level pressure at
Chengkung Station (46761) from 19 TST
17 to 14 TST 18 August 2007,
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Table 6. The daily and accumulated rainfails observed by CWB stations.

on the 17th, 18th and 19th August 2007.

AER S FrIgga (24
P 17 [ 18 E| 19 [ A6

FAER. 0.0 16.0 5.0 21.0
HlE 14.0 81.0 10.0 105.0
i 82.0 129.0 42.0 253.0
R 75.0 112.0 338.0 525.0
Ll 28.0 83.0 9.0 120.0
-1 290 990 9.0 137.0
&k 45.0 80.0 5.0 130.0
Wi 2.0 28.0 34.0 64.0
£ 2.0 36.0 94.0 132.0
FE R 4.0 19.0 221.0 244.0
[ H 8 5.0 68.0 65.0 138.0
ELL 42.0 264.0 125.0 431.0
[ ER (] 17.0 357.0 276.0 650.0
P 2.0 £12.0 169.0 283.0
i 50.0 87.0 70.0 207.0
2.0 61.0 72.0 135.0

93.0 205.0 42.0 340.0

66.0 169.0 43.0 278.0

g 21.0 60.0 12.0 93.0
K 21.0 145.0 66.0 232.0
i ¢ 49.0 41.0 96.0 186.0
BEIEL 155.0 118.0 4.0 277.0
A 0.0 35.0 76.0 111.0
HEE 0.5 43.0 83.0 126.5
4P 0.0 48.0 27.0 75.0
Rt 0.8 37.0 57.0 94.8

F - BB E RN TRERER
BR

Bt G SR i R IR AR (best track) » FEHI#T
BL - EIEERE B LEREE (R Ak 3
A& 4) B EmK - AT DAL AR R T
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FINBE By T2 A NRF TR B AR R iR B e
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B EUHTER oSl S B R BT (NFS)
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Table 7. The comparison of 24-h forecast position errors(km) for Typhoon Sepat.

CWB PGTW RITD BABIJ JUNE NFS
34| 64 A B
CWRB 64 0 C D
25 70 27 58
PGTW 32 -18 58 0 ARt XHTY HIEANE A Ay
14 64 25 372 38 68 B et X B AT Ckm)
RITD 66 2 75 23 68 0 C At Y i AT S tkm)
28 67 24 572 29 71 26 71 D s Y IR ALLE X AT S LA FIN R

BABJ 72 5 75 23 71 0 71 0

25 70 26 55 25 75 24 75 26 72
JUNE 73 3 72 17 73 -2 72 -3 72 6

12 69 13 53 2 73 12 78 13 70 14 142
NFS 96 27 122 69 96 23 96 18 122 52 142 0

£ 8. 48 BRI A CWB AR 48 /NBFBLAT R A L
Table 8. The comparison of 48-h forecast position errors(km) for Typhoon Sepat.

CwB PGTW RITD BABI JUNE NFS
26 95
CwB 95 0

21 105 23 97
PGTW g5 -20 97 0
21 105 21 85 21 136
RITD 136 31 136 51 136 0
22100 20 87 20 140 23 17
BABJ 109 9 117 30 117 =23 107 0
21 105 22 92 21 136 206 117 22 114
JUNE 108 3 114 22 108 28 110 T 114 0
10 95 11 92 10 134 10 116 113 12177
NFS 107 12171 79 1067 27 107 9 17 58 177 0
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Table 9 The comparison of 72-h forecast position errors(km) for Typhoon Sepat.

CWB PGTW RITD BABJ JUNE NFS
18] 100
CWB 100 0

17 10 19 111
PGTW 94 -7 11l 0
b7 101 17 94 17 133
RITD 133 32 133 39 133 0
i7 101 17 94 17 133 18 101
BABJ 104 3 104 10 14 .29 01 0
17 101 18 103 17 133 17 104 18 176
JUNE 173 72176 73 173 4G 173 69 176 0
8 75 9 106 8 115 8 9] 9 163 10 186
NFS 154 79 155 49 154 39 154 63 155 -8 186 0
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Report on Typhoon 0708 (Sepat) of 2007

Guo-Ji Jian

Weather Forecast Center, Central Weather Bureau

ABSTRACT

Typhoon Sepat was the eighth tropical cyclone in 2007 to form over the western North Pacific Ocean.
It was the third one that the Central Weather Bureau (CWB) issued tropical storm/typhoon warnings of
the year. Sepat organized into a tropical stormt at 1800 UTC August 12 when it was located about 1530
km east to Luzon. The storm moved toward the west-southwest and quickly intensified. Sepat reached
its maximum intensity at 0600 UTC August 16 with an estimated maximum sustained wind of 33 m/s
near its center and a central sea level pressure of 920 hPa. After 1200 UTC August 15, the moving
direction changed to the northwest as Sepat approached the sea southeast to Taiwan. The storm made
landfall on the shoreline near the north of Chenggong at around 2140 UTC August 17.  After passing
through the Taiwan Strait, it finally made a second landfall over Fujian province of China and then
became a tropical depression at 1200 UTC August 19.

Sepat brought strong winds and extremely torrential rain to Taiwan, especially in the mountainous
areas of the southern, eastern and northeast Taiwan. The ma.ximum accumulated rainfall of 987.0 mm
was observed at Majia station in Pinjtung county during its passage over Taiwan, Furthermore, a peak
gust of 51.1 m/s was recorded at the Chenggong station, Verification results of storm track forecast
showed that the 24 hr, 48 hr, and 72 hr official errors of CWB were 64 km, 95 km, and 100 km,

respectively. The CWB had an excellent result on the forecasts of Sepat’s movement.

Key wrods: Typhoon Sepat, Landfalling typhoon
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Table 1. List of months fitting criteria of sorting from {994 to 2005

HREE | AR 2R
T4 R L 4848 $>3000 {2
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HHARE1500 1 | 7.0

1994/06

1996/09

1999/09

1999/10

1999/11

1999/12

2000/01

2000/06

2000/07

2002/04

2002/05

2003/12

2004/01

2004/10

2005/03


































































































































































































































































































































































































































































































































































































































































































































































































































































































































