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Preliminary Results of NCEP RSM Climate
Downscaling Over East Asia

Chih-Hui Shiao', Hann-Ming H. Juang?, and Ying-Jui Chuang'
'Central Weather Bureau

*National Centers for Environmental Prediction, U.S.A.

ABSTRACT

This is the preliminary for East Asia climate simulated with a dynamical downscaling prediction
system -NCEP Regional Spectral Model{(RSM) at the Central Weather Bureau The horizontal resolution
is 60 km derived from the ECHAM4.5 AGCM (T42L.18) AMIP type simulation for the period of
1971-2000. _

Results show that the downscaled climate of 850 hPa temperature has better skill than that of the
precipitation in either seasonal or the inter-annual variability. The inter-annual variations of heavy/less
rainfall years and warm/cold years are well simulated in winter but not in summer. One of the major
systematic biases of the NCEP RSM is the wet bias over East Asia mainland-which is due to the easterly
wind bias over the western North Pacific ocean in the early summer period. ,

The systematic bias of downscaling climate and reanalysis from this AMIP type simulation can take
as a useful factor to correct the forecast. The skill proves to be improved by using the systematic bias

correction to the simulations.

- Key words: dynamical downscaling, regional climate, NCEP RSM, AMIP



RRBWBO+ABE—IM

Penman-Monteith 5 #2 X, A AR £33 FE X
WA MIE RS E

=HiRE G 3E-F R e
BEEIERT L AR AAHR AR ACRRALHE
B TIERE TG
HE

#5712 (vapor pressure deficit, VPD)TMER AR RWEBHIFZ — » 2R
B ERCHAERNEERS - ARARBENYE RRETHEERTEHAF
AR - e EEe+EL E VPD HER - hERIMSIESEEHEL AR
HHREETZIER - AL R error) ~ ZxiR(range) B SEER 43 T (frequency approach) » L
B E fE S (weighted index, WIYPLIETN - ERALGE&SHRERESERER
HIZ08% - SHEE A MERE R VPD SHHER  TEEA B AR R 2 B

=

ST REET - FUESERENESE > DL 24 ERRE A IR ERIERN
BT - SR TR R EIRASE )2 VPD SHE - AR D - 2EEN -
HERR S RRSHER - HERREE - RENTESESHRSERET B
F - : )

FEgET  ARERIIE - ABRME - BEST -

— Y, ﬁﬁ%

FRIR R J) 2 (vapor pressure deficit, VPD) »
HA7K e « BABAIRGFT] - RS EREEER
REAYEGEG  TRESHEIARRHE
(evapotranspiration)ff H B BN} - ZBHEE
SIRAERER - (e R EiPenman(1948) R R
JR& i (combination approach) 5 R, ' KFER
HAERZE AR SR 3R S F(Penman » 1956 ~ 1963) »
B ESRESIRE SRR R | HE - 20
BB R AR B R A E L - LU iR
% o ME—JEH R B E R L R TR A
2 & (American Society of Civil Engineers,
ASCEMEE (Jensen et al., 1990) » ERIFEMHEREE
e HE Ak 2R B & (International Commission on

Irrigation and Drainage, ICID)fHAR(Allen et al.,
1994) - RGEEBEEREEZFZEMM(Food and
Agriculture Organization, FAO)ZEA](Doorenbos
et al., 1975) - E#7(Doorenbos et al., 1977) ~ tihi
HEREE(Allen et al., 1998);Z Penman-Monteith /72
F(Allen et al., 1994 + 1998) » ATT(1)aXHR +
VPD—E&REZZRENJIEHEER -
ETo=ET.. T~ ETaere

;. 200

A+ y(1+0.34u,)
()= - ETo @ SECE - AE2EEY

=2 7k B (reference crop water requirement) ;
ETng ¢ HREZESEHEA R R IF (< HE 5 M (radiation
term) ; ET,, * BREIZAZ IR A Z ERE) T

u,(e, —e.} ey



15 (acrodynamic term) ; v © 7 ¥ B E B
(psychrometric constant) ; T @ H 29188 7 A
BRFNZIS E ST Rb #5412  (slope of saturated vapor
pressure curve) ; U, @ BEMMA2KEEGE ; € °
BRI ;¢ BIRFRIRET) S ece BlRZE
RENJJIEFAEBEIIZVPD » SfEETE
(saturation deficit)r BFIE AR IEE
i e

IR BB RVPDIZEHE AL
{#IE B 18024 Dalton(1802){F S FEIEIR & 15K
R 7 B S Y A B (vapor pressure gradient)$
& e B HARERRFEE - a2 LUSE
o L R\ R R B ) R B
E=f(u)e,-¢,) (2)

HBFY(2) A 2R (0K S Y B
THI=F e &T PRI B - SERER R E > 2
Penman(1948)ZE{HDalton(1802)H2; » TRET
a2 R FARRIRE fe HitReqr LU
PBEREBEARB I FRe  REE
RothamstedZREERL » £ & 76 2mm - 7K %6 10mm
A MM - R EE FEIZEREAN
ARBWRESTRERENS1E - ‘
E =0.35(1+0.0098u, (e, -¢,) 3)

3z » es-e, BIE VPD - ¥ffit e~ e
i - BB BER-TH(1944-1945 F)RIEEE
axax i PIRA R T » Penman(1948) (&R e,
BHERELE 4 FFERl~2 » —RHE 6
ZEETRIRRT - o, HURSAERS 6 /NFEE
(RABTHEE)—R » —RIGT 4 R EyEEE,
B LIk VPD (A5 E - A0k VPD
FTET5H - Penman TEFER SBEHTER SO B
0 W11956 ~ 1963 4 - Wb R FMUEfTIE ESER
o BHER TR RBHESAEEAE
TURR RS TT ¥ fr VPD EFEIHE 2 R 7
BECHRED G - SR EEERAH
AR WHEAIMEEREZEDHE VPD HE
fEHE - 1 Penman(1948)—K 4 57 6 ZXHUIRSEE
TR 24 (HRFEL TR EETE A ISR RE

Rz VPD STE S - W AR R H B aniE
/- B - BRI ZZ i SERRER
(ASCE, 1990 : ICID, 1994 ; FAQ, 1998) -

AR SCHEL R 2 (error) ~ 2l (range) B AHE
{frequency) 5T #7 =, - USECHEEE $5 Bi(weighted
index, W FRAE(L Fi: - [EFI GBS HERER
FEaE RSP - FHERA ISR
VPD 5 - ERIRRE AR SR -
MBI RRE
2.1 ZZRBE VPD L

FEEAE AR A HIE - CEEREIERDR
REBEN  REHEHERE R b
5B SRS S B I RS - T
RAFREREEEET - BRRBET - HTEMEE
R i 2R bR BRIR ST
FA(ZATRE VPD HE - BB MERE
BREHE T ASHBEZERARS - ik
I s o

ASCE(Jensen et al., 1974 + 1990Y&H DI
I Toax » RAGEE Ton - H5 8 BHEENE
B Ty B G EER A EE Ry,
RHue * By VPD STEUAS S IR AT E BK
T BEERMAE - HETF

VPD =e,(T,..)-€,(Ty) (4
VPD =e (T, )(k-0.01xRH_) (5)
VPD =0.5x[e (T, ) +,(Ty )] €, (Type) {6)

VPD =0.5x [eﬁ(rm X1-

[‘Hmin I.‘} imzn( (7)
T - max
160 AR 100 )}

gk VPD FEE BIAIER 1 FiRZ mlB -
m3 » m4C K m5 > Hp > T ave - fAEHEK
{H(max)Bd i/ VB (min)z @ 15 - 185|256
ldaho —RZEHIE R » ¥ Lakry=E 24 /[
GRS RE S TEMLALES - FRESRIE-20% -
-26% ~ 2%k 1% -

FAO(Daorenbos et al., 1975 ~ 197 LIEH
HUEHES o SR FEF BRI R T LIRS
RE - HETPEIRR B2 HAEit Rt i A
ZVPDETER, » 40m3 « m6 » m2Fem5 » fEHEA

— 14—



F 1 ZAREEJj2 (vapor pressure deficit, VPD)FTH I, —EF

Table.1. Brief of vapor pressure deficit calculation methods.

5| k| #ISBEJ 2= (vapor pressure deficit, VPD)EHES, |
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Table.2. Summary outputs of agro-climate division in Taiwan in the past.
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Fig.1. Map of agro-climate divisions in Taiwan.
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Tabel.3. Background of the weather data source for calculatiug VPD

BRERESER

RFBGEGESR)

it

HRHRR

BARH N

FaitE

PEEE R R 5 (No.72C44)

24057

2002

348

B TR .N0.A2C56)

24°59

2002/6/1~

3355

PR

hRRE RSP HREN0.46749)

24209’

2003/5/31

2002

359

TEE

FREHR IR HIEN0 46748}

23°3¢"

2602

3635

e} ]

A RN BP0 (No.12057)

23°13

2002

358

FISFEE

rRRE AR (No.46759)

22°00'

2002

359

HER

ch o S R E S %R (No.46699)

23°58'

2002

360

;B Al

oh 55 5 e R Al (N0.46708)

24°46'

2002

365

450

400
350
3066
250

200
150
100

Error 3°
o)
-50

2100

-150

20 b0

=250

& 2 PhREERSEUIBRNE S VPD ST R AR E Ml

Fig.2. Distribution chart of error range for all VPD methods in TYDAIS
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Table.4. Results of error and range of all VPD methods for agro-climate divisions in Taiwan,
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Table.5. Frequency, weighted index, and rank of performance for all VPD methods. (TYDALIS, No. 72C44)
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Table.6. Summary of weighted index and ranking of all VPD methods for agro-climate divisions in Taiwan,
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ABSTRACT

Vapor pressure deficit (VPD) is not just one of the physical conditions of evaporation phenomenon,
but also an important parameier in calculating evapotranspiration, particularly in the combination-type
equations. Due to different environmental characteristics and climate variables considered, more than
10 VPD calculation methods have been recommended and widely applied in the world. This study
analyzed and compared with these methods, using data from meteorological stations, to determine the
optimal method that can be applied in Taiwan. Error, range, and frequency approaches as well as
weighted index (WI) were also used to evaluate the results and applicability for these methods.

The results indicated that the VPD calculation using the mean of 24 hourly temperature values as
saturation vapor pressure and wet-bulb depression as actual vapor pressure yielded the lowest error, the
least range, and the most frequency with the highest WI. Accordingly, the performance and/or the
appropriateness of this method was proved better than all the other methods and recommended to be

' applied in each agro-climate division in Taiwan.
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Fig. 1. Locations of the disastrous tsunamis
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Table 1. Hazardous classification of threatening
on tsunamis in Taiwan area (classed
with administrative divisions).
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Fig. 2. Epicenter distribution of the disastrous
tsunami earthquakes occurred in the
Pacific rim (a) the whole ones, (b) the ones
with damage range exceed 1000 km.
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Monitoring the Winter Frontal Impacts on Taiwan Cli mate:
December 2004 to March 2005

Mong-Ming Lu  Ying-Hsiang Lo

Research and Development Center, Central WeatheaBu

ABSTRACT
An operational Taiwan winter climate monitoring e is proposed based on the methodology
presented by Chen et al. (2002). Using the peroch December 1, 2004 to March 31, 2005 as thettarge
we established a prototype system and demonsttasedhe system can detect the frequency of winter
front passage and their impacts on the local wealftee strength of the cold air mass measured gy it
influence and the associated large-scale circulgt@iterns can also be monitored. The proposeérmyst

can be a useful tool for the Central Weather Butegaroduce comprehensive climate analysis reports.

Key words: climate monitoring, winter fronts, cadrges
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A Study on the Supplement of Astronomical Tidal Dea

Chiung-Chu Huany Beng-Chun Lee Chia Chuen Kabd
! Coastal Ocean Monitoring Center, National Chengd<University
2 Department of Environmental and Hazards-Resifdasign ,Huafan University

% Department of Hydraulics & Ocean Engineering, biagi Cheng Kung University

ABSTRACT

The purpose of this paper is to imitate differentgsimg data ratio by using harmonic analysis
method in order to analyze the observed long-tétendata. After comparing the retrieved data \tliid
original data, it is shown that the supplementeiasonably acceptable when the loss of the datasate
lower than 20% or above than 60% correspondingé¢adata record length of one year or more than two
years respectively. If the ratio of data lossbhewe 20% with the data record length between omke an
two years, the supplement cannot recover the pyiraarplitude for the tide componers,, K, and
S, . The reason is that the amplitude of tide comptme®, with R, and T,, K, with y, and S,
S, with S, are mutually affected. Considering two componenits close angle frequencies that
constitute the resultant tide within a period obtyears, it is recommended to make the supplenoent f

two years in order to acquire better results.

Key words: harmonic method, tide component
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A Study of Strong Wind over Taiwan Coastal Water
in NE Monsoon Season

Cheng-Chung Wu Fan-Chan Ld
Wen-Den Chah Juan-Cean Chdo H.-M. Juang
! Chinese Naval Meteorology & Oceanography Office
2 Nan-Jeon Institute of Technology

3 National Centers for Environmental Prediction

ABSTRACT

The high resolution non-hydrostatic Mesoscale Spe&odel (MSM) developed by the NCEP is
used to simulate wintertime gale cases, from JgnRar1200UTC to 25 1200UTC, 2002 and referred
to the observational data from CWB Pengjiayu weastation (Station ID 46695). It is shown that
when the wind direction at Pengjiayu is northefigre is strong wind ( 11m/s) over Taiwan Strait and
eastern offshore. If the prevailing wind at Peagji is northwesterly or northeasterly, the windrove
Taiwan Strait and eastern offshore is weaker.

The wind analyses from the MSM reveal that the adrstrong wind is located on 925hPa and can
be called low-level strong wind. The “channel effeor the “barrier effect” would occur when the
airflow passes through Taiwan Strait, i.e., galeenhanced wind speed can be triggered by the nearby

mountains in Fujian Province and Taiwan.

Key words: spectral model, wintertime gale, charaftdct, barrier effect, low level strong wind.
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Table 1. The center positions, intensity, and mcanof Tropical Storm Sanvu (best track).

i ®& s |MIUT | T e [I‘EU ’A 30‘I]<té(yg’0kt
é —-é S S

(UTC) (hPa) degree Km/hr m/s m/s K Km
081106 17.1 125.1 995 306 32 18 25 150 -
081112 18.1 123.5 995 298 23 18 25 150 -
081118 18.3 122.3 992 270 24 20 28 200 -
081200 19.0 120.9 992 298 31 20 28 200 -
081206 19.6 119.7 992 293 19 20 28 200 -
081212 20.2 119.0 985 325 18 25 338 200 -
081218 21.3 118.3 985 332 29 25 338 200 -
081300 23.0 117.4 985 328 26 25 338 200 -
081306 24.2 116.8 985 332 29 25 338 200 -
081312 25.3 115.9 992 324 23 20 28 200 -
081318 26.0 115.5 995 333 15 18 28 180 -
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Fig. 1. The best track of Tropical Storm Sanvu
(2005).
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Table 2. Warnings issued by CWB for Tropical St@envu.
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¢cB| 4| 11| 23| 30|E£Scy*R¥~¢cy— cynoe Té
¢B| 5| 12| 02| 30|E£Scy*R¥~¢cy— cynoe Té
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Table 3 Center positions of Tropical Storm Sanksevved by the Satellite Center of CWB.

“t (UTC) m”ice Né=+a si “t (UTC) m”ice Né=+a si

2 ’ ®e | —@é T Cl |77é 2 - ®é | —é T Cl |7"é

11 | 0733] 17.9] 1245 2.0 2.0 POOR 12 1233 20.3 119310 3.0 | POOR
0833| 17.9| 1243 25 2.4 POOR 1383 205 1189 B.3.0 | POOR
0933| 17.9| 1241 25 2.4 POOR 1433 20.6 1189 B.3.0 | POOR
1033| 17.9| 124. 2.5 2.4 POOR 1533 20.8 118.8 B.3.0 | POOR
1133| 17.9] 123.7 2.5 2.4 POOR 1683 21.2 1186 B.3.0 | POOR
1233| 179| 123% 25 25 POOR 1733 215 1184 B.8.5 | POOR
1333| 18.0| 123.3 25 2.5 POOR 1833 21.7 1183 B.8.5 | POOR
1433 | 18.1| 123.( 2.5 2.5 POOR 1933 221 1182 B.8.5 | POOR
1533| 18.1| 122.7 25 2.5 POOR 2083 224 118.0 B3.8.5 | POOR
1633| 18.1| 122% 25 2.5 POOR 21833 227 1178 3.8.5 | POOR
1733| 18.1| 122.3 25 2.5 POOR 2233 28.1 1174 3.8.5 | POOR
1833| 18.2| 122.1 25 2.5 POOR 2333 283 117.1 B3.8.5 | POOR
1933| 18.4| 121.9 2.5 2.4 POOR 13 0033 2B.5 117.05 |3 3.5 | POOR
2033| 18.5] 121.7 25 2.4 POOR 0133 286 1169 B.B.5 | POOR
2133| 185| 1216 25 2.4 POOR 0233 28.7 116.8 B.B.5 | POOR
2233| 18.6| 1214 25 2.4 POOR 0333 288 116.7 B.B.5 | POOR
2333| 18.7] 121.3 2.5 2.4 POOR 0433 289 116.7 B.B.5 | POOR

12 | 0033| 18.8| 121.2 2.5 2.5 POOR 0533 24.0 116.60 |3 3.0 | POOR
0133| 18.8| 121.1 2.5 2.5 POOR 0633 241 1164 3.3.0 | POOR
0233| 18.9| 120.8 2.5 2.5 POOR 0733 243 116.2 3.3.0 | POOR
0333| 19.0| 1204 2.5 2.5 POOR 0833 244 116.1 P2.83.0 | POOR
0433 | 19.2| 120.( 2.5 2.5 POOR 0983 247 116.0 P2.8.0 | POOR
0533| 19.3| 119.9 3.0 3.0 POOR 1033 249 116.0 P.8.0 | POOR
0633| 19.4| 119.7 3.0 3.0 POOR 1133 25.2 1159 P.B.0 | POOR
0733| 19.5| 1195 3.0 3.0 POOR 1433 254 1157 P.3.0 | POOR
0833| 19.6| 119.3 3.0 3.0 POOR 1783 257 1155 P.@5 | POOR
0933| 19.7| 119.2 3.0 3.0 POOR 2083 26.7 1154 P.@25 | POOR
1033| 19.8| 119.2 3.0 3.0 POOR 2333 2y.0 1150 P.@5 | POOR
1133| 20.0| 119.2 3.0 3.0 POOR 14 0233 2.6 11450 |2 2.5 | POOR
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Table 4 Center positions of Tropical Storm Sanksesved by the Keng-Ting Doppler radar of CWB.

“t° UTCt| ®& _& < @ t° UTCt| ®& _& < @
2 ’ °Ex ° N+ @ | 2 ’ °Ex ° N+ @ |
11 | 21 18.4 1217 |- 12 | 12 20.2 119.0 | |-

22 18.4 121.8 | |- 13 20.4 1189 | |-
12 | 1 19.1 1208 | |- 14 20.5 1189 | |-
2 19.3 1205 | |- 15 20.7 1188 | |-
3 19.3 1203 | |- 16 20.9 1186 | |-
4 19.3 1200 | |- 17 21.2 1185 | |-
5 19.4 1198 | |- 18 21.4 1183 | |-
6 19.5 1197 | |- 19 21.6 1182 | |-
7 19.7 1195 | |- 20 22.1 1181 | |-
8 19.8 119.4 | |- 21 22.4 1179 | |-
9 19.9 1193 | |- 22 22.6 1179 | |-
10 20.0 1192 | |- 23 22.8 1177 | |-
11 20.1 1191 | |- 13 | 0 22.9 1176 | |-
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y 2. 2005£8 " 1123 20 2ce 16 ¢5 (B) V¢50O (@ y-
Fig. 2. Ten-day (11 to 20, August 2005) mean sa&ace temperature (upper panel) and anomalies
(lower panel) over the Pacific Ocean.
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y 3. 2005£ 8 " (a)l12 (b)122 (c)132—(d)14 2 0000UTCqTE 3NZtp! pa#
ty-—

Fig. 3. The satellite infrared imagery at (a) 0Q0DC 11, (b) 0000UTC 12, (c) 0000UTC 13, and (d)
0000UTC 14 August 2005.
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(b) 12 2 0000 UTC p 300 hPal <

y 4. 2005£ 8 “ (a) 112 0000 UTCp 300 hPai <% &y”
(d) 122 0000 UTC p 500 hPal < %o

%0 &y” (c) 112 0000 UTCp 500 hPal<%e&y”
y” (e)112 0000UTCpty%e€y” (122 0000UTCptTy%o&y-—

Fig. 4. The 300 hPa geopotential height and wiretars at (a) 0000 UTC 11, (b) 0000 UTC 12, the 500
hPa geopotential height and wind vectors at (c)0000C 11, (d) 0000 UTC 12, and the surface

analysis at (e) 0000 UTC 11, (f) 0000 UTC 12 Audifi05.
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a 850/700/500 hPa 08/12/00Z b 850/700/500 hPa 08/13/00z

c 700/500/300 hPa 08/12/00Z d 700/500/300 hPa 08/13/00Z

(b) 132 0000 UTCp

y 5. 2005£ 8 “ (a) 122 0000 UTC p 850/700/500 hPaAULy”
(d) 13

850/700/500 hPaAULy”  (c) 122 0000 UTCp 700/500/300 hPaA ULy V

2 0000 UTC p 700/500/300 hPaA ULy —
Fig. 5. The 850/700/500 hPa mean flow streamlings)a0000 UTC 12, (b) 0000 UTC 13 August 2005

and the 700/500/300 hPa mean flow streamlines)a®@{@0 UTC 12, (d) 0000 UTC 13 August

2005.
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qTE GPS dropwindsondep (a) “ % — (b) 925 hPa (c)500 hPa (d)250 hP4 fi

++ (P U,UU0."0-&SA",;@ ) —
Fig. 6. (a) The route of GPS dropwindsonde obsésmatand the observed winds on (b) 925 hPa,
(c) 500 hPa, and (d) 250 hPa for Tropical Storm \®&ar(2005) (Available from

http://typhoon2.as.ntu.edu.tw/DOTSTAR/home2_chinkss).

y 6.
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Fig. 7. Radar reflectivity from the Doppler radars
of CWB at 0100 UTC 13 August 2005.
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Table 5 The meteorological elements summary of CiéBions during Tropical Storm Sanvu affectingiiai.

(‘tatt’

)

@ E O ET05 E 3é Uadt EU A EUp¥%f
@] |G "t |G St G St ’ { t ’ { t +[7 [C37t |[<%*|C3"t
(hPa)| (LST) | ¢ )| (LST) |[(8RH)| (LST) | (m/s)| @) (LST) | (mis)| (&) (LST) | (mm)| (LST) | (mm)| (LST
1 1005.1] 13/02:31 28.3 13/13:45| 84 | 13/16:41 30.5 210 | 13/08:30| 20.8 160 | 13/11:14| 2.0| 131115 2.0 131
| [1001.4] 13/02:30 31.4 13/13:24| 59 | 13/13:24 25.4 130 | 13/07:37| 11.8 130 | 13/02:30| 7.5| 13/02:32 3.9 13/0
? «*]1402.5| 13/03:24 25.9 13/10:48] 78 | 13/11:20 29.6 190 | 13/02:47| 14.7) 190 | 13/03:16| 0.5| 13/02:30 0.5 13/0
TW< |1001.6] 13/03:24 28.2 13/10:44| 72 | 13/11:35 15.3 200 | 13/06:20| 3.5| 200 13/13:09 1.p 13/01}48 (.53/00:4
¢ | 999.9]13/03:13] 31.6] 13/10:24| 62 | 13/11:20 19.5 120 | 13/02:45| 75| 110 13/02:48 0.2 13/02}30 (.23/0Z:3
T 1999.9|13/02:30] 29.2| 13/15:41| 78 | 13/15:36 5.0 140 13/09:24 2|2 100 0926 | 0.6 | 13/04:20 0.4 13/0
+ h | 999.8|13/03:24| 30.4| 13/14:35| 69 | 13/14:39 9.2 210 13/17.07 4|9 160 0238 | 5.0 | 13/06:06 1.5 13/0¢
m [1000.7] 13/03:17 29.§ 13/10:42| 73 | 13/10:52 4.8 200 13/02:42 2|2 30 @3 | 6.2 | 13/06:26 2.0] 13/0¢
2°g *|1428.6] 13/04:04 24.0 13/14:40| 83 | 13/10:1p 7.6 20D 13/02:30 5[1 200 03&7 | 3.5 | 13/06:05 0.9] 13/0¢€
k < | 999.7]|13/05:00 28.3| 13/08:20] 80 | 13/17:00 25.0 160 | 13/10:48| 13.8 170 | 13/09:37| 145 13/03:10 7.5 13/0
Rs~ | 998.4|13/04:05 28.2| 13/06:23| 76 | 13/16:23 31.5 160 | 13/03:29| 22.7 160 | 13/10:42| 8.3| 13/02:35 3.0 13/0
su” *[3081.1] 13/03:40 17.9 13/13:16| 78 | 13/09:08 17.6 160 | 13/03:19| 7.5| 150 13/08:1f 5.5 13/0444 2.53/08:3
/ ~*[3070.2] 13/03:30 8.2| 13/05:58 79 13/15{46 3%.460 | 13/08:31| 18.8 140 | 13/17:20| 13.0] 13/05:03 5.0 13/0
0 1000.1] 13/03:30 30.8 13/12:24| 67 | 13/15:00 13.3 180 | 13/16:19| 5.0| 200 13/15:30 3.0 13/05/05 (.83/03:4
o [1000.3 13/02:43 29.7 13/12:48| 75 | 13/09:04 25.3 150 | 13/08:14| 13.5 160 | 13/09:46| 13.0] 13/14:35 7.5 131
i 1001.0] 13/02:30 29.4 13/12:11| 78 | 13/15:59 22.1 160 | 13/03:26| 11.5 150 | 13/04:25| 11.5] 13/07:10 9.5 13/0
1002.7| 13/02:46 29.1 13/15:14| 74 | 13/12:31 18.9 170 | 13/05:01| 9.1| 170 13/04:00 16{5 13/02:51 9.%3/03:2
A [1004.5] 13/03:14 27.3 13/08:54| 81 | 13/10:18 23.7 200 | 13/16:13| 16.7 200 | 13/15:51| 1.0] 13/10:29 1.0 131
U 6 [1002.9 13/04:17 29.0 13/14:10{ 76 | 13/06:48 15.5 180 | 13/04:24| 86| 180 13/04:31 8.0 13/03:03 §.03/0%:1
R |1003.2 13/03:44 29.7 13/14:05| 76 | 13/13:5F 19.6 220 | 13/04:551| 7.4| 20Q 13/04:58 31j0 13/04:09 11B3/01:1
« & [1003.4] 13/02:04 29.9 13/09:44| 81 | 13/13:2P 19.8 210 | 13/05:50| 11.8] 220 | 13/05:45| 245 13/02:18 10,5 13/C
X E [1004.9 13/02:52 28.4 13/11:25| 77 | 13/16:29 15.4 170 | 13/02:49| 11.0| 180 | 13/02:51| 26.5 13/02:37 13,0 13/C
u ~ [1002.7| 13/02:31 31.5 13/10:14| 65 | 13/10:38 19.6 150 | 13/02:47| 8.3| 150 13/02:58 5.6 13/04:09 3.53/04:2
¥ |1002.5 13/03:30 29.3 13/10:18| 67 | 13/10:18 30.0 170 | 13/02:30| 14.9 170 | 13/02:37| 20.0] 13/02:30 7.0  13/0
n p | 998.4]13/13:09] 27.2| 13/02:32] 88 | 13/02:51 27.1 140 | 13/13:13| 14.2 140 | 13/13:26| 18.0 13/03:20 13,0 13/C
i 2 ]1001.5 13/05:40 29.1 13/11:47| 87 | 13/13:1f 20.4 70 | 13/03:46| 127 70 | 13/04:03| 0.5| 13/03:.00 0.9 13/0
/[:* da@FiI~@”"'0~ pu:iledd” T:dpxbf-
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Fig. 9. The accumulated rainfall over Taiw:

area for the period of 1600 UTC 10
1200 UTC 13 August 2005.
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Table 6 The daily and accumulated rainfalls obsgdyy CWB stations.
on the 11th, 12th and 13th August 2005.

239 tu° 5»Co6¢d

NFS1C6

x f "2xfo AT+ 5é&
“@ 11 2 12 2 132 x f
i — — 2.0 2.0
| T 15.0 15.0 30.0
un 0.2 50.0 19.0 69.2
Y — 42.0 52.0 94.0
2 — 9.0 1.0 10.0
TW< — 11.0 2.0 13.0
C — 10.0 5.0 15.0
1 — 4.0 1.0 5.0
m — 11.0 10.0 21.0
+h — 33.0 8.0 41.0
2" g — 12.0 8.0 20.0
/I~ 1.0 107.0 64.0 172.0
san — 20.0 15.0 35.0
o) — 12.0 10.0 22.0
a — 18.0 29.0 47.0
T, — 35.0 48.0 83.0
X E 2.0 162.0 87.0 251.0
« & 14.0 185.0 77.0 276.0
R 0.5 142.0 83.0 225.5
uo — 124.0 22.0 146.0
0.5 110.0 28.0 138.5
N 4.0 45.0 1.0 50.0
k < — 9.0 58.0 67.0
Rs~ — 24.0 34.0 58.0
np — 0.2 84.0 84.2
i2 — 7.0 1.0 8.0
aTOdpf
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Table 7 The comparison of 24-h forecast positiware(km) for Tropical Storm Sanvu.

CwB PGTW RJTD BABJ JUNE NFS
1d 107
cwB | 107 O A B
9 116 11 151 d D
PGTW 138 22 151 O AdB X1 YCO tEUL»G
8 100 8 123 8 145 BdB X WBCH,+ (km)
RJTD 145 45 145 22 145 0 CdBY WBCo, (km)
8 100 8 123 8 145 8 131 DAdBY WCo+ ° X WCo¢

BABJ 131 31 131 8 131 -14 131 0

10 107 11 151 8 145 8 131 13 144
JUNE 127 20 157 6 127 -18 127 -4 144 0

5 138 6 167 4 171 4 120 7 152 8 261
NFS 236 98 252 85 220 49 220 100 257 105 261 0

d 8 #10 £AqTE zC621 (CWB al!] )p48[ Coice,e°

Table 8 The comparison of 48-h forecast positiwars(km) for Tropical Storm Sanvu.
CWB PGTW RJTD BABJ JUNE NFS
6 231
CWB 231 0
5 249 7 269
PGTW 265 16 269 0
4 231 4 259 4 354
RJTD 354 123 354 95 354 0
4 231 4 259 4 354 4 377
BABJ 377 146 377 118 377 23 377 0
6 231 7 269 4 354 4 377 9 243
JUNE 243 12 267 -2 256 -98 256 -121 243 0
3 249 4 273 2 391 2 414 5 266 6 367
NFS 390 141 417 144 271 -120 271 -143 410 144 367 0

d 9 #10A£qTE zC621 (CWBa!] )p72[ Coice,e°

Table 9 The comparison of 72-h forecast positiwars(km) for Tropical Storm Sanvu.
3 3 0eods s d¥cé dvgxss 0 O O YUNE NFS

3 A EFEI] 3 3 3 3 3 3 3 3 3 3
o X-Xo K 'E /E A3 3 3 3 3 3 3 3 3 3 3
3 A EEE £ CE3A 3 3 3 3 3 3 3 3
Ucé CEEAACCEA A s s s 3 3 3 35 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3
aYgx3 3 3 3 3 3 3 3 3 3 3 3 3
3 3 3 3 3 3 3 3 3 3 3 3 3 3
6O6HYs s 3 3 3 3 3 3 3 3 3 3 3
3 A EE1I A CBEA EA I 3 3 3
JUNE AEAAEEACEAAEE AEIR 3 3 3

3 A EEEA EAI
NFS AABRAAEAEEIAAEA

W oW W W
W oW W w
wW oW W W
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Report on Tropical Storm 0510 (Sanvu) of 2005

Guo-Ji Jian

Weather Forecast Center, Central Weather Bureau

ABSTRACT

Tropical Storm Sanvu was the tenth tropical cyclon2005 to form over the western North Paci
Ocean. It was the third one that the Central WeraBBureau (CWB) issued tropical storm/typho
warnings of the year. Sanvu organized into a t@pstorm at 0600 UTC 11 August as it was loca
about 690 km southeast of Taiwan's southern tighe $torm moved toward the west-northwest «
slowly intensified. During the next day (12 Augughe moving direction changed to northwest &
north-northwest as Sanvu passed through Bashi @hatite sea of Pratas, and south Taiwan St
Sanvu reached its maximum intensity at 1200 UTCALgust with an estimated maximum sustair
wind of 25 m/s near its center and a central seal leressure of 985 hPa. The storm made landfa
the coastal area of south China's kwangtung prevatc0400 UTC 13 August and dissipated over |
into a tropical depression at 0000 UTC 14 August.

Sanvu's strong wind area didn't touch the Taiwdamdsbut brought extremely torrential rain to t
mountainous areas in eastern and southeastern Maiwde maximum accumulated rainfall of 781
mm was observed at the Tiansiang station duringatsage over Bashi Channel. Furthermore, a |
gust of 31.5 m/s was recorded at the Dongjiaddostat Verification results of storm track forecas
showed that the 24 hr, 48 hr, and 72 hr officiabes of CWB were 107 km, 231km, and 339 k
respectively. There were no reports of casuadties property damage over Taiwan area associatéd

Tropical Storm Sanvu.

9629



JF L I U I UT X

£
m U=]0=

Kar 9 MG \TIATAINGD )L

\VOIVY)

0
Com’”s3

B

¢~ (HAITANG) E "
#11e 1E "H"h

94 £fcee léen«l#
5£# 11e INGE —¢AE I 77 122

51E "alf

OOUTC $A~¢gRz¢yn«d"rhDécé+{ i"_0 {€né&"¥

of aené
YNUE Né-

16 2 06UTC 6f[éce i"%Zt!N&l°tuNO
17 2 0OUTC 6f é¢>~"]E m™i

17 2 18UTC é"

YXER+thg ":éce{l % i¥+*a”E m'rh {0d ”_&

f"i{cd ” 1+ 0%
Gemti
axf’a t6—«alUAc—1f :+y”
0 *sU"—&~pnp "f#

182 14~ 50 %o UUu” R ¥%uUuh/E-~"pde
182 22" 67iE6Suha¢c—¢”"E E pN¢ :—
zt6aUl1EUA E
10 MBPB™ I"XE

17 M A j—

il 17 MDBNA —pxzy " muoerdeRBgeu""0—Ruoet

0 5éexffL
«-Zt” RT06T; U=C3—

TE %CO,*Aixy’m U=]
048" % CO A,ea

AV—3E oA ¢j o %C0O,3

1om 3 588

¢ (HAITANG) E " 94 £fcoe
l[éen«l# 51E "3/E# 0505 &£
a] (2005)£# 11« 1E " 2000 £
8 NE pdh 5£ # 11« 1N
GE "H" 21 E§ »+- 1NUGE
—GAE i 77 122 Q0UTC tA~¢
CR+¥¢cYBn«1E " 77 182/~
"E6Ff 7 202 12UTCim U-ft
tawEam U""I3NZea 938-%¢

AE 13NZm”Ue«9)ce 1171,

1000 AT” 1"TaréL

106 T 04—

2000 AT-0 "¢"E

24["C6 A,+a 78 tu”

§ULs+” % "UABa+yséélé
%" k" xDolaes” i'éf’
Av"Y z%3-" 1"]¢M"E m”
iI)XER+hg "m"” {0nd "¥8
f{ca "X12 71071°th +
8"Uu”riBR¥%uh/&E-" ¢et0”
_BilEudSuhacg"vs /& ->
+ 1 % "HEE % m Oalu
=—6_¢"E O IN¢ :» 21x
f—j "™ t6—«312ZKe —
LeUty1a0Ac—f¢ E |
Ztppx+y "Dlard61pxfEe"

9639



€ XTL <UUUAT U £00870-"
mAdeurrd—RaetOMY 1000
ATDB1xf"ger6HT 400~700AT
15exf-t :+y”zt6au1EU

A Enpso —su” "ft 10 MD
B” I"XE 17 M7~ 17
MbB-

10+2"6G¢"E C3- "+ Z
tm U=]™1"0cn”E Né&V %o
ae—m U=]-FzU=@++Pixf@
pU=PH%&” Aiz 1-U E

% C6,o—di-
Do CVEE TR+ oo — — 0
cgn 333
#5 EE (¢ch)ei 94 £7 12
2 0OUTC $A~¢cR+2 1300tupcy
Bn«’pd oe Il"o " {énéf
ae+{>"" I"6AVENE"IG

N"f 132 18UTCUNaméE — 16 2!
E i+{746 %1 {8cé]

R+cywh”Néz [aN"% 16 2
06UTC UNaNUuE -m U=]" %E
"2™ Bgegye Broegy
—£Scyl«Oari 162 14~ 30 %¢ T
+" )™MBécyC ¢ E p# 1 6¢B
E 6"0%  Réei¢gtdbTo

420" CT' i »“Cc°Ri-
_ E [{eceer ™ ¢
ceRBEeat—merp2i«Oari
1162 23" 30 %t  )C -BE
O"2XEeune Re8~eNje
€~eaRe |* coOWus T+IE
—o¢td6h5 y6 "<L' "aay

A ON Ex-,E [{éceé iE

" 6% {écl_ "1 "iw

h Becy”™™ $0621«au0

a”, Vsl 17227 30 %{t+ )2 yo

Ovis ZTO0 fav”j*o~ )~
ai172@''R 192 162N &

X" f]l*aUEX LUEXC312
"EC' U“QE17A "i ~5~
Oep_—c°RiI"™UTO6A0@ %
HA*RAL—"KhC"OEwWZt ™MU
i”¢!'torad0%—c¢¥% R—_6

i 172 14~ 30 %1+ ) yo uak
<" 177 30 %ofG@i2torw i 17 2
20" 30 %{t+" ) yo fasnpto”

Y E J br"5 RBge—Ren
t7zt x”1GN-
JE m"i 18257 (t+" ) i)X

ER+2 60tucy ™) b"e B
<"1 ix{{¥ a"7éc {&né

i"E m” {0ad "% 182 8 (ft
+ ) )XEozx2 40 tacyB ¥6f
ca”’IXEhg + 8l 182 14~ 50

%(tT+ )turUR¥%uhZE-"/A-8N
éttaméE "[{&écé TE i’
6t-"1 182 22 (t+" ) 67IE®
Suhac¢””5 ¢cyce—pdé%o
{6cENE [£1"3 M [Vi 19
2147 (t+" )tta"eE " [{é¢
i"f 192 18 (ftx" ) 67i2uh
ABXAT-7IE J f [EN& |
tf"™ I~ekc—npto10ab
192 20 30 % T+ )
PEB&t61-B 6" I 202 27 30
0-Z1E 1 %o
yl-B"z"+xaad 1-

¢AE 06C Zt’m U=]7
—C T zpiD— 4z +>5A%
™ C "XE.U=] WWW ;@ e« FOD
Pi§ fyO-e. 166+ 167 =€30UCO
7i0-¢« SSB >Uiea>—3&™3Q
AO-"< E E 128VCo6-¢"E
E1'éJ —« tON Ex "]

g64g9



OPEO ! I€eLya mMNde
t0E [e@Ex-m U=]+xy7T
“m Am"am puxt mé+fhp
["m Am~ am "Me+6z4d i
ECiTzaiaNae"0 Ht 77 20
2R 212 [%™EXC ><L0OAA
Tua” TpiaN6,"Noémuoeto
29CEX Y]*ceUEX"LUEXC3”
Tadldo—

m U=]™¢ "E eC 1 29 6
6"'mc¢cB 0 36"¢cB-B 0 256"
16PE 6" 6C — aad o_E
6zZt"m U=]a#m"< E "~
a#si++ (d3)-% " 7  17:2E

MA51m U=]< @1 .=i"fA*"
XA"t3=E i2”"XEev%"—.HU
< @M™¢ME 1< m'sied 4-3

#—< Sl~xJakc [4E SI
pib6O”Ma-sE %p *—

Pow (CVEE NNEB— e 3 3

ilA~ggR+1wE= U~"i
7 122 0OUTCUNa~éE "0&

R+2 3100 tupgyB"m~"U~ 1002 i
t"7M J €% 100 TU-YE n«d
cbécgex{ i”_6 {enen
¢"NeH”IuN"I 132 18UTC GNa
mMeE 7 7MJ é%HOU) 200 t0-—
7142 00UTC1500itT<y (y2)ia”
e IT7":zDNU” 5940gpmi~E E
+IE 1¢x"t E ¢t 14 2 O0UTC p

>+4B €uéx{l %> E i'é
Hav-

y 1. ¢"E (0505)E
+7 RO% a
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Table 1. The best-track positions, intensity and/emoent of typhoon HAITANG

, NP o EU "’ J & %o

t e | —e |M Uil pTE A | 30kts| 50kts| A7
(UTC) (hPa) | degree| Km/hr

m/s m/s | km km

071200 | 23.2| 151.8 1002 324 11 18 25 100 “6E
071206 | 23.5| 151.00 1002 292 15 18 25 100 "8 E
071212 | 23.3| 150.5 1002 246 9 14 25 1po “6E
071218 | 23.1| 149.9 1000 250 11 18 25 100 "B E
071300 | 22.9| 149.2 998 253 12 2( 28 150 “6E
071306 | 22.3 | 148.3 995 234 19 23 30 150 "B E
071312 21.8 | 147.0 985 247 24 2§ 35 2P0 “eE
071318 | 21.3| 146.0 970 242 19 33 43 200 bMéEE
071400 | 20.6 | 144.6 970 242 27 33 43 200 bnéE
071406 | 20.2 | 142.4 965 259 39 35 45 200 bMéE
071412 19.8 | 140.5 965 257 35 35 45 200 bnéE
071418 | 19.5| 138.6 960 261 33 34 48 200 bMéE
071500 | 19.2| 136.8 960 260 32 34 48 200 bMéE
071506 | 19.1| 134.8 955 267 35 4( 50 200 bHéE
071512 19.2 | 133.4 950 274 24 43 53 200 GnéE
071518 | 19.6 | 131.9 950 286 27 43 53 200 bHMéEE
071600 | 19.8| 130.3 940 278 28 45 55 250 10B&E
071606 | 20.3 | 129.0 925 292 24 51 63 250 J1QOGE
071612 | 20.7 | 127.6 920 285 28 53 66 250 1QOGE
071618 | 209 | 126.4 912 282 17 55 68 280 1MGE
071700 | 21.5| 125.8 912 317 15 55 68 280 120GE
071706 | 22.4| 124.9 920 322 28 53 65 280 1MGE
071712 | 23.0| 123.9 920 303 20 53 66 280 120GE
071718 | 23.7| 122.9 925 306 25 51 63 280 1MGE
071800 | 23.6 | 121.6 925 234 25 51 683 280 1MGE
071806 | 24.2 | 121.9 925 360 26 51 63 280 12GE
071812 | 245 | 1211 955 285 14 4( 50 280 10B&E
071818 24.7 | 1205 955 299 7 4( 50 2B0 8méE
071900 | 25.0 | 120.2 965 360 10 35 45 280 BMéEE
071906 | 25.7 | 119.8 975 329 13 3( 38 250 HOBE
071912 26.6 | 1195 975 332 21 3( 38 200 GHOEE
071918 | 27.1| 1189 990 310 17 2( 28 150 “6E
072000 | 27.2| 118.0 996 277 15 18 25 100 "B E
072006 | 27.9 | 117.2 996 315 18 14 25 1po “6E
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Table 2. Warnings issued by CWB for typhoon HAITANG
£ »Q C 't yo Al
Elo 2] | %| ¢ B - B
¢B 5| 1| 16| 14| 3qRB¢ecy*RBaecy*£Scgy NG
¢B 5| 2| 16| 17| 3qRB¢ecy*RBaecy£Scgy NG
BgegyeBmegyececye y
¢B | 5| 3|16 20 30 &% NG
RCecyeRaecyececye XEoune Re8~enje
¢c- | 5| 4| 16| 23 39-%"¢Y §ysg-¢y g~eaBe [+ CoOVae Io NG
£Scy. ¢y (Bene
¢ 5| 5| 17| 02| 30 uhzgy-R¥~¢y ztd (4678~ ) N
c- | 5] 6| 17| 05| 3 uhzcy-R¥~cy zt6 (84678~ ) NG
¢ 5| 7| 17| 08 30 uhzgyeR¥~cy ztd6 (4678~ ) N
¢~ 5| 8| 17| 11| 30 uhzgyeRB¥~cy zt6 (4678~ ) N
¢ 5| 9| 17| 14| 30 uhzgyeR¥~¢y ztd (467 j*8~<k« ) N
) A6N;ie8~e of
¢- | 5]10| 17| 17 3§ uhzgysR¥~cy ZZTO (867i+8~ke N
O 26N e8~e of
¢- | 5| 11| 17| 200 39 uhzgysR¥~cy Z‘ZnTpo (867i-8~-k« T N
) A6N;ie8~e of
¢c- | 5| 12| 17| 23 3§ uhzgyeB¥~¢y ZOZnTpO (867i8~rk« N
O 26N N:ie8~e of
¢~ | 5| 13| 18| 02 30 uhzcy-R¥~-cy Z_ZnTpo (a67%i=8~kc )l | Ny
O 26N N:ie8~e of
¢c- | 5| 14| 18/ 05 39 uhzcgysR¥~cy ZOZnTpO (367i-8~-k« T N
) A6N;ie8~e of
¢c- | 5| 15| 18/ 08 3§ uhzgyeB¥~cy 2_ZnTp° (8678 ~rke N
O 26N Nie8~e of
¢c- | 5| 16| 18] 11| 39 uhzcy.R¥~cy ZOZnTpO (867i-8~-k« T N
) A6N;e8~e of
¢c- | 5| 17| 18] 14 3§ uhzgyeB¥~cy ZOZnTpO (867i8~rk« N
O 26N ie8~e of
¢c- | 5|18| 18] 17 30 uhzcy-R¥~cy Z‘ZnTpo (867i-8~-k« U e
0 36N ie8~e of
¢c- | 5| 19| 18] 20 3§ uhzgyeB¥~cy ZOZnTpO (8678 ~ke »hl me
) A6N;e8~e of
¢c- | 5| 20| 18] 23 3§ uhzgyeB¥~cy 2_ZnTp° (867i+8~rke ol me
O 26N N:ie8~e of
¢c- | 5| 21| 19| 02 39 uhzgyeR¥~cy ZOZnTpO (367i-8~-k« U e
) A6N;e8~e of
¢c- | 5|22 19| 05 3§ uhzgyeB¥~cy 2_ZnTp° (867i+8~rke ol me
O 26N N:ie8~e of
¢c- | 5|23 19| 08 39 uhzgysR¥~cy Z‘ZnTpo (867i-8~-k« U e
) 26N ie8~e of
¢c- | 5| 24| 19] 11 3§ uhzgyeB¥~cy ZOZnTpO (867i8~rk« U e
y y [2enpekceunre |e0 .
¢ 5 (25| 19| 14 30 c¢yececyeBcecy Pcto <]
e R e [2enpekcoune |ole .
¢ 5 (26| 19| 17| 3Q c¢yGeececyeRgcecy Pcto é
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Table 3. Eye-fixes of satellite for typhoon HAITANby the Satellite Center of CWB

Ll Imme | si [ T|ci|Ng ﬁf Ll Imm | si [ T|cl|Ne Rf

®é|l—-& |76 a- 1 ®eé|-é|77e a- 1

07(16|14(|20.7/]127.1GO0O0Q0 7 | 7 |[Cv| 6 0718/ 5|23.8121.8FAIR| 5 |55t | 6
07(16|15|20.8 127|GOOD 7 | 7 | [ 6 0718/ 6| 24 |121.85000 5 |55/t | 6
07/16|16|/20.8126.8GO0D0 7 | 7| [ 6 0718| 7 |24.2121.7GO0OD0 5 |55/t | 6
07(16|17|20.8126.6GO0OD 7 | 7 | [ 6 07)18| 8 | 24.4121.6GO00 5 |55t | 6
07/16|18{20.91126.5G0006.5| 7 |ff| 6 07/18| 9 [24.4121.5G00D4.5| 5|ft%| 6
07]16]19/20.9]126.4GO0OD6.5| 7| 6 07/18|10(24.3[121.4 FAIR |45 5|t F 6
07]16|20| 21 [126.8500D6.5| 7| 6 07/18|11(24.3]121.3FAIR |45 5|t F 6
07/16(21]21.21126.1GO0OD6.5| 7 |1t 6 07/18|12(24.3]121.1 FAIR |45 5|t F 6
07(16|22|21.2| 126 |GOOD6.5| 7 |tF| 6 07/18|13|24.3[120.9 FAIR (45| 5|1t | 6
07(16|23|21.4/125.960006.5| 7 |tf| 6 07)18|14|24.5120.6 FAIR (45| 5|ff| 6
07(17| 0]21.5125.7GO0O0O 6 |6.5/fF| 6 07)18|15[24.5(120.5 FAIR [45| 5|t | 6
07(17|1|21.6125.6G000 6 |6.5tF| 6 07)18|16/24.5120.4 FAIR |4.5| 5| [ 6
07|17| 2 |21.7125.G00D0 6 |6.5f ¢ 6 07/18|17|24.5120.4 FAIR |45 5| [ 6
07|17| 3]21.8125.4GO0D 6 |6.5f ¢ 6 07/18|18(24.51120.3 FAIR |4.5| 5| [ 6
07|17( 4| 22 |125.65000 6 |6.5/f ¢ 6 07/18/19(24.51120.2 FAIR |4.5| 5| [ 6
07|17/ 5(22.2 125|GOOD 6 |6.5f ¢ 6 07/18|20(24.51120.2 FAIR |4.5| 5| [ 6
07(17| 6 |22.3124.9GO0D 6 | 6.5 [ 6 07/18|21|24.6/120.2FAIR| 4 | 5 |¥%| 6
07(17| 7 |22.4124.8G00D0 6 | 6.5 [ 6 07/18|22(24.71120.2FAIR| 4 | 5 || 6
07(17| 8 |22.5124.7GO0OD 6 | 6.5 [ 6 07/18|23|24.81120.3FAIR| 4 | 5 || 6
07(17| 9|22.6124.5G0005.5| 6 |[1f| 6 0719/ 0|24.8120.3FAIR| 4 | 5|¥%| 6
07/17|10/22.8]124.3GOOD5.5| 6 |ft| 6 0719| 1 |24.9120.2FAIR| 4 | 5|+%| 6
07|17|11]22.9]124.1GOOD5.5| 6 |ft¥| 6 0719| 2| 25 |120.2FAIR| 4 | 5|¥%| 6
07(17|12| 23 |123.950005.5| 6 || 6 07/19| 3 |25.1120.2FAIR [3.5/45%f| 6
07]17|13|23.1{123.4GOOD5.5| 6 |t 6 07/19| 4 | 25.3120.1 FAIR |35/ 4.5t 6
07(17|14|23.2]123.6GO005.5| 6 |[1f| 6 0719/ 5[25.5 120| FAIR| 3.5 4.5t | 6
07(17|15|23.31123.4GO0D5.5| 6| [ 6 0719/ 6 |25.6 120| FAIR| 3.5 4.5t | 6
07(17|16|23.4/123.3GO0D5.5| 6| [ 6 0719| 7 [25.7 120| FAIR| 3.5 4.5t | 6
07(17|17|23.6/1123.1GO0OD5.5| 6| [ 6 0719/ 8 |25.8 120| FAIR| 3.5 4.5%tf| 6
07]17|18|23.7|122.9GO0D5.5| 6| | 6 07/19/ 9 [25.91199FAIR |35/ 45%t%| 6
07]17|19|23.8]122.1GOOD5.5| 6| | 6 07/19|10(26.2|1119.8 FAIR | 3.5/ 4.5 [ 6
07]17|20]23.8/122.6GO0OD5.5| 6| | 6 07/19|11(26.41119.6 FAIR| 3 | 4 || 6
07|17|21| 24 (122.4500D5.5| 6| | 6 07/19|12(26.41119.4FAIR| 3 | 4 |1+ | 6
07(17|22| 24 | 122| GOOD5.5| 6| [ 6 07/19|13|26.51119.4FAIR| 3 | 4 || 6
07(17|23|23.91121.7GO0OD5.5| 6| [ 6 07/19|14/26.61119.3FAIR| 3 | 4 || 6
07(18| 0 |23.8121.6 FAIR |5.5] 6| [ 6 07/19|15/26.8/119.2 FAIR [2.5/|35%f| 6
07(18| 1 |23.6121.5 FAIR |5.5] 6| [ 6 07/19|16| 27 | 119| FAIR| 2.5 3.5t | 6
07|18 2 |23.5121.5 FAIR |5.5] 6| | 6 07/19|17(27.1{118.9 FAIR | 2.5/ 3.5t 6
07(18| 3 |23.5121.6 FAIR| 5 |55t | 6 07/19|18(27.2]118.8 FAIR | 2.5/ 3.5t | 6
07|18| 4 |23.6121.1FAIR| 5 |55/t ¢ 6 07/19|19(27.2|118.4 FAIR |2.5| 3.5t 6
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Table 4. Eye-fixes of Typhoon HAITANG(0505).

t (UTC) XE V %o N
2 c® R — ¢c® R — c® R —

7 17 04 22.1 125.2
05 22.2 125.1
06 22.4 124.9
07 22.6 124.9
08 22.7 124.6 22.6 124.6
09 22.8 124.4 22.7 124.4
10 22.9 124.3 22.8 124.3
11 23.0 124.1 22.9 124.1
12 23.1 124.0 23.1 124.0
13 23.2 123.8 23.1 123.8
14 23.3 123.6 23.2 123.6
15 23.4 123.5 23.3 123.4
16 23.5 123.3 23.5 123.3
17 23.6 123.1 23.6 123.1
18 23.7 122.9 23.7 122.9
19 23.8 122.8 23.8 122.8
20 24.0 122.6 23.9 122.6
21 24.0 122.2 24.0 122.3
22 24.0 122.1 23.9 122.0
23 X X 23.8 121.7

7 18 00 X X 23.5 121.6
01 X X 23.4 121.6
02 23.4 121.9 23.3 121.7
03 23.5 122.0 23.4 122.0
04 23.6 122.0 23.7 122.0
05 23.9 122.1 24.0 122.1
06 24.2 121.9 24.3 122.0
07 24.7 121.8
08 24.7 121.5
09 24.7 121.3
10 24.6 121.3
11 24.6 121.2
12 24.7 121.1
13 24.6 120.9
14 24.7 120.9
15 24.9 120.8 24.5 120.6]
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Table 4. Continued.

t (UTC) XE Vv %o .H
2 ’ c® R — ¢c® 3 — c® R —

7 18 16 X X 24.5 120.4
17 24.8 120.5 24.5 120.1]
18 24.8 120.3 24.5 120.2)
19 24.6 120.3 24.5 120.2)
20 24.6 120.1 24.7 120.3
21 24.8 120.3 X X
22 24.9 120.3 X X
23 25.0 120.3 X X

7 19 00 25.3 120.2 X X
01 25.4 120.2 25.4 120.2)
02 25.5 120.1 25.6 120.1]
03 25.7 120.1 25.6 120.0
04 25.8 120.0 25.7 120.0
05 25.8 119.9 25.8 120.0
06 25.8 119.8 25.9 120.0
07 25.9 119.7 26.0 119.9
08 25.9 119.7
09 26.0 119.7
10 26.2 119.3
11 26.3 119.3
12 26.4 119.2
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Fig. 7. The 500hPa geopotential height and wind

vectors at 0OUTC July 18 of 2005
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Fig. 8. The variation of the minimum pressure arakimum wind speed near center of typhoon Haitang

y 8 ¢~"E pm~



d 5 ¢"E « ZtU=pPH-ad
Table 5. The meteorological summary of CWB statidasng the passage of typhoBIAAI TANG .

‘@ E 0~ (hPa) OtEU ' (mls) EU ' (m/s) EUp%f (mm) b¥% f (mm)
@ | G K { 1 T { ] 't |+ |'ht <% | 'h t Gf “thh
i 982.318/15:4870.8| 160 18/21:07Y 41.5 140 19/00:122.0 19/22:20/ 18.5 19/23:09| 391.A7/12:35~20/02
| 977.118/17:07136.5 40 18/04:4p 20.B 30 18/03:127.0 17/16:53 11.pb 17/17:39 253.46/23:30~20/02
? . 1211.718/17:2042.0| 340 18/03:2D 19.1 320 18/03:288.0 18/08:10 20.0 17/13:25 437,17/12:42~20/02
TW < 977.418/16:3727.0) 120 18/07:20 8.5 210 18/03:3447.5 18/05:31 14 17/13:20 485.16/23:30~20/02
C 975.618/17:2637.6 50 18/04:46 13.4 50 18/04:55%6.0 17/17:22 150 17/18:03 235.47/00:50~20/02
1 972.518/17:5125.8 60 18/05:49 9.9 20 18/04:327.0 17/19:11 125 17/19:23 225.47/09:15~19/23
+ h 974.518/16:3%41.9| 34(Q 18/07:08 26.2 330 18/06:3¥6.0 19/08:15 14 19/08:51] 187.47/12:05~20/02
m 974.618/16:3534.0| 35( 18/06:31 10.4 360 18/03:527.8 19/05:41 8.0 19/06:31] 291.47/12:40~20/02
27 g 1207.018/16:3425.2| 210 19/03:3p 8.8 230 18/17:2%5.0 19/02:09 7.5 19/02:16 386.37/11.00~20/02
k<« 984.018/15:4830.4| 320 18/21:18 18.0 320 18/21:120.5 18/12:36 7.0 18/12:48 114.A7/16:55~20/01
Bs~ 983.7118/15:4440.4| 300 18/17:1p 27.0 320 18/08:4B2.0 20/00:01 126 20/00:40 200.07/17:02~20/00
sua” 2878.118/15:0624.1| 27Qq 19/12:43 8.5 250 19/12:3B6.0 19/18:11] 14,5 19/18:22 1065|27/11:00~20/02
/ N 2849.618/07:5541.0| 210 19/17:49 19.6 200 19/17:249.5 18/07:56 10,0 18/08:31 972,47/10:30~20/02
0 978.618/14:3922.6| 360 18/00:3b 12.8 270 18/21:35¥0.0 20/02:08 8.0 19/22:47, 374)47/12:10~20/02
adm” 983.518/13:3534.0| 28(Q 18/15:28 17.04 310 18/09:3583.0 20/14:19 21,0 20/14:37 409,07/10:55~20/02
i 985.418/15:1231.4| 25(Q 18/16:0p 18.0 260 18/14:184.0 19/06:10 10 19/23:47 369,07/12:40~20/02
8, 983.118/05:0437.9| 280 18/08:4p 17.0 280 18/07:283.5 19/02:17] 26.0 19/02:47] 592,47/11:45~20/00
u ~° 976.518/15:0136.8 40 18/02:5p 22.1 40 18/05:4B0.5 17/11:52] 15,0 17/11:52] 248,46/23:30~19/20
Y 971.618/14:4843.2 60 18/04:5D 26.8 80 18/06:5%14.5 17/10:220 175 17/10:28 211.37/00:40~20/02
X E 955.618/06:2358.5| 340 18/06:2r 28.2 360 18/06:4¥3.5 18/07:16 216 18/07:16 484,07/09:05~20/02
« a 961.118/06:5830.1| 250 18/07:0f 20.8 21p 19/05:180.5 18/09:06 6.0 17/10:021 101,07/09:48~20/03
1S 965.318/07:1227.8| 19(Q 18/16:49 14.0 200 19/00:128.0 19/23:39 6.0 19/14:31] 135,06/23:30~20/02
N 972.718/06:4963.0| 25( 18/08:45 45.0 250 18/08:185.0 18/20:05 9.0 18/20:40 109,07/09:18~19/16
U o 971.318/06:2328.0| 21Q 18/17:5p 11.9 190 18/17:8H3.5 19/05:00 23 19/05:.060 920,47/01:05~20/02
i 2 979.019/16:2639.4| 360 18/18:58 17.1 40 19/03:309.0 18/07:26 8.6 18/08:16 168,46/23:30~20/02
n p 988.319/02:5819.6] 350 18/17:24 127 28D 19/10:341.5 19/08:20 1.0 19/08:36 2.48/10:20~19/16




y 9. ' 94£7 1128 202 103 A
cl56y

Fig. 9. The ten-day mean sea surface temperature € E

from 11 to 20 July 2005

2“Spazpxfl 564.0 AT 'a
@bP{@b EUa2pxfsu-0/~U
=@uz22xfa 4620 Al"z"a@{@
D # 312xf§U-0U "¢"E H
RtT6C3j -P@ G "E « Z
t" zt—&~00=@107« :#
—Xf% +fP%&—
(#) U "% &

t*“@Oa"bXEt 182 6~ 23
%(t+ )-“Sp 9556itU~aE (d
5"V, ¢ "E m pilXERx?2 30t
UGphg""EwWhXE1 %-XEnz+1
«a@zi 6 58 %{t+ )“SE O~
961.11tz»-0 1826 R 8 (1" )
"¢"E m"UXEh¢“oa 1°"”
,YaRet0E U aul tftv%’
D-_8E m'"f{ca ! &l 18
2 147 50 %t )E-RB%uh”, %!
OU=@auE U~"1°tU.Cc3i 18
2@-7""¢ yO~_"y (y 10z
a"XEt 18X £!0”" vv@pt 6
R 738tU~ E " _o60"0’'B’”
I 13°B 14 tf[ e@p”_6 "i
B'-ur"— %E U~aul'tzt 14
"B 15 pt” %“SpE U~a 971.6

ITaul 1lo“° 14 40 ¢ | x
-~ f' -7IE £-89tn'O"Né&
3't1”,%m U ble>"pdE

m'é—cetd” ge—me+E U~a

) ¥0OT1

it 182 16 'R 18 t" T@I 17~ 51
%t+ )“SpE U~ 9725i1"_6H
" fro
(2) %o é&
CA"E mMTAE- -1>INER

1}Z"a+NUE "EA-8N&}am

" Ya—« zTOEO esu”
—&~pnp faiu 10 MPB1INA (d
5ey 11)"zto6tEUA aul'ta”
GeeRge—ReT0% 182 2R3 8'p
t™Mme T 18 2?2°R 8 't™uoetd
182 15 'R 16 "pt—FEU A '+

g7 ol~ tau 7MbPB A "1t

+ »a3XE 28.2m/s (10M)s % 26.3m/s
(10 M)e+h 26.2m/s (1OM)su” 22.1m/s (9
Me«d 20.3m/s(8M)e | 20.3m/s (8M) e
I, 18.0m/s (8M)e 17.9m/s (8M)+ ©
17.Am/s (M) B 14.0m/s (TM) ™ &~2D
Ai 45.0m/s(14M) — | 41.5m/s(14M) a
Ul A "EU-FO0tEUA £y~
I~PXEau 58.5m/s (17M)1A E
Ny, " 2000£ YNE « D

17 MINA —1O 1106

au NA »a % 43.2m/s (14M) «+ h
41.9m/s (14M)e 37.9m/s (13V)e ¢ 37.6m/s
(A3 Myeun™ 36.8m/s (12M)e | 36.5m/s (12
Me m 34.0m/s (12M)e & 34.0m/s (12M) ¢
I, 31L4m/s(11M)+«a 30.1m/s (11M)+ R

I~ »al

27.8m/s (10M)e T 25.8m/s (10M)*0  22.6m/s
@ M-&~2b 1 70.8m/s — " j
63.0m/s aEN” tAal 17 MPB1A
—10+i2IRs~MT 13 MA ™k«

HY 11 M1A -

9759



1E

T

1EH

nA >

—_

m

m
T

A0 D«

TER

CEEETEEES TETEETEFEP T EFEETTEEF

“tr» Tt Va

y 10.u”e %eXE— T0U=@c¢ yU~" 4y
Fig. 10. The hourly sea level pressure of statlars Suao, Hualien and Hsinchu from 071801L to9WAL 2005




M
AE
A G
A A
AR
E,
E,
(;,
A,
A_____T e [ T T T T T TRl
u ?W * /EOZTX« U ks"ni
ilA%.(g|mhg’\A m,Eé.Bf) _li|p|2
OEU A Ac E|1|/AA E |E| Ef E E AN E |[E|E E [E E|AA E| B
HOtEUA AE AA AA Ag AcC |AA A& AA |AA AC|AA A& 1 1 AA AA AE
y 11.33¢ E « ZtzU=@auUpEU 'VOtEUA »ai5M¥
UuusAAA33clg® 6 U 3 0 +306 +3@03 Bui+33%0ywds @ 30060 6 G°

E E A
AA AA A,
36 Oug



\7) XT7€

CAE o Zt'U 77 17 2R
2475 1t061pxiP"9E éL
|”0 202E J bE& !~"_&

1px2"91 T6L |”,Valext
%oéin e %04 " H + %" 2xT %o

%o " H2e%a XFU% "%o€zTX
f5élcn—
1. 2xf

d6ac”E | zZtm U=]

-FzU=@ 17 2R 202722xf—¢"
E pJ |

19

7717220 (t+" )67

O LEe—bLbeaT (TAES< pP2]
(y 12a)iZa"tR¢e—cetobau

Np¥%f » 17 2p2xfbu”@ 109.5
ATE" %@ 100 Aiz»"¢ce“@H
150 AiIDB1xf™MORoe—mueth
]2xf le"&~pnpei2—k<f
"Thxf-FbPixf@ “+xxVy (y

13a)HéB” 17 2pxfiPfmiBgeu

ANBpecelOT— cli”"0”!mbu

AiUuboe 1  3865ATE-"O1"
0]2xft 150~340ATt"¢i"61S
ab HTY 238.0ATxf-

d 6. ¢cr"E |ZtzU=@2xf— xf
Table 6. The daily and accumulated rainfalls of Cét&ions during typhoon HAITANG'S passage
; "2 x f (A1) e
@ 77172 7 182 77 192 7202 a (Al)
i 19.0 229.0 142.0 4.0 394.0
| 46.0 186.0 21.5 1.6 255.1
? . 80.5 302.5 53.5 1.5 438.0
TW«< 91.5 346.0 47.0 1.5 486.0
c 85.6 127.3 22.4 1.8 237.1
] 97.0 44.8 83.4 4.0 229.2
+ h 22.5 2.0 162.0 3.5 190.0
m 11.3 28.0 222.1 31.5 292.9
2°g 18.8 75.3 293.0 70.3 457.4
k < T 96.7 15.0 13.0 124.7
RBs~ 2.0 110.5 55.5 95.0 263.0
sa” 15.0 350.0 663.0 213.0 1241.0
/ " 34.0 430.0 462.0 218.5 1144.5
0 13.0 48.0 237.0 151.5 449.5
adm” 14.5 232.0 148.0 226.5 621.0
i , 6.5 196.5 131.5 242.0 576.5
2.5 195.0 395.0 325 625.0
u » 109.5 120.5 18.5 3.3 251.8
Ya 100.0 78.0 33.7 2.0 211.7
X E 76.0 352.0 44.0 20.5 492.5
« a 22.0 27.0 38.5 69.5 157.0
R 4.5 3.0 106.0 88.0 201.5
N 35.0 32.0 42.0 1.0 110.0
U 6 2.4 346.5 564.0 88.7 1001.6
i 2 0.0 93.0 75.5 58.0 226.5
n p 0.0 0.5 2.0 5.1 7.6
/§ T dxp
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Fig. 12a. The chart of radar echoes at 071720L Fig. 12c. Same as 12a, but for 071808L 2005
2005
y 12b. uy 12a, a 94£7 18257 (1 y 12d. uy 12a, a 94 £7 182 14~
+7) (t=" )

Fig. 12b. Same as 12a, but for 071805L 2005 Fig. 12d. Same as 12a, but for 071814L 200
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Fig. 12e. Same as 12a, but for 071815L 2005 Fig. 12g. Same as 12a, but for 071822L 2005

y 12f. uy 12a, a 94£7 182 16~ y 12h. uy 12a, a 94£7 1928  (t

(T ) ")
Fig. 12f. Same as 12a, but for 071816L 2005 Fig. 12h. Same as 12a, but for 071908L 2005
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Fig. 12i. Same as 12a, but for 071914L 2005
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Fig. 12j. Same as 12a, but for 071920L 2005
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y 13a. ¢"E 2xf% vy (94 £7° 17 y 13c. ¢ "E 2xf% y (94 £7° 19

22°3 247) 29°3 247)
Fig. 13a. The 24hour accumulated rainfall over Fig.13c. The 24hour accumulated rainfall o\
Taiwan area at 17th July 2005 Taiwan area at 19th July 2005

y 13b. ¢ E 2xf% vy (94 £7 18 y 13d. 94£7 202 212 S$5éxf

292°3  247) %o Y
Fig. 13b. The 24hour accumulated rainfall over Fig. 13d. The accumulated rainfall over Taiw
Taiwan area at 18th July 2005 area from 20th to 21th July 2005
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Fig. 13e. The accumulated rainfall over Taiwan

area from 17th to 21th July 2005
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Table7. The hourly temperature, relative humic
wind speed and wind direction at Taitu
and Chengkung stations from 071801

071812L.
@ RU=@
3 - E™3é
2 U5¢(:) %) { " (mls)

7 |18 01 26.0 78 8¢ 1.7
02 27.2 78 8o 3.7
03 28.4 74 aoé 5.3
04 27.5 77 [ 1.1
05| 342 42 |cgcé 1.8
06 35.3 39 |écge 1.9
07 36.9 35 |éneé 4.2
08 35.5 41 éuo 5.8
09 34.8 45 aoé 6.1
10| 288 71 |écge 1.2
11 28.8 74 ccR 1.9
12 28.2 78 |ége 0.9

b) «al=@

. E™3é

2 Tl uU5(:) %) { " (mls)

7 |18| 01 27.0 86 én 2.7
02 27.4 76 éoé 3.1
03 24.8 94 écge 1.6
04 26.7 91 éng 2.3
05 25.6 93 ccé 2.3
06 35.3 54 gog 10.6
07 37.6 39 gone 11.6
08 37.0 40 gone 14.0
09 27.6 76 cceé 10.0
10 27.9 80 CCé 7.3
11 27.1 92 éo 4.8
12 27.0 94 éo 2.0
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Fig. 14. The hourly temperature of station Taitamgl Chengkung from 071801L to 071812L 2005
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d 8. ¢"E zI C*—S=alp 24["E %C6 A,*° d
Table 8. 24-hour error(km) of selective track-faast techniques for typhoon HAITANG
CWB PGTW RJTD BABJ CLIP HURA TFSS
CWB 40 78
78 0 A| B
PGTW 30 77 32 84 C D
86 9 84 O AdB X VY C*“"tEul»G
RJTD 40 78 30 86 44 92 BdB X WBCo&6x p 24[ A,- (KM)
93 15 92 6 92 0 CdBY WBCoO+ p 24[ A, (KM)
BABJ 35 77 30 8 35 91 35 114 DdBY WC6x ° X WpCod+ “10& (KM)
114 37 118 32 114 23 114 O
CLIP 14 73 14 91 14 110 14 132 14 210
210 137 210 119 210 100 210 78 210 0
HURA 11 77 12 94 11 117 11 145 11 198 12 215
219 142 215 121 219 102 219 74 219 21 215 0
TFSS 13 74 13 76 13 93 13 92 6 201 4 244 13 126
126 52 126 50 126 33 126 34 143 -58 160 -84 126 O
d9 ¢"E zi C*—S=alp 48["E % C6 A,.° d
Table 9. 48-hour error(km) of selective track-faast techniques for typhoon HAITANG
CWB PGTW RJTD BABJ CLIP HURA TFSS
CWB 32 106
106 O A| B
PGTW 24 111 26 131 C D
133 22 131 O AdB X VY C“"tEuUl»G
RJTD 26 113 24 133 26 130 BdB X WBCO6+ p 48[ A,- (KM)
130 17 134 1 130 O CdBY WBCO6+ p 48[ A,- (KM)
BABJ 27 110 24 133 26 130 27 166 DdBY WC6x ° X WpCox “10¢ (KM)
166 56 168 35 168 38 166 O
CLIP 14 140 14 167 14 168 14 204 14 539
539 399 539 372 539 371 539 335539 0
HURA 11 122 12 160 11 150 11 205 11 479 12 461
461 339 461 301 461 311 461 256 461 -18 461 0
TFSS 11 115 10 119 11 147 11 143 6 551 4 496 11 239

239 124 246 127 239 92 239 96 289 -262 276 -220 239 O
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Report on Typhoon 0505(Haitang) of 2005

Chih-Hsiang Liao

Weather Forecast Center, Central Weather Bureau

ABSTRACT

Haitang, the fifth typhoon occurred in the westiorth Pacific Ocean in 2005,was the first one t
invaded the Taiwan area. Typhoon Haitang origithaeer the north-northeast sea of Guam at 00L
12 July, 2005. It moved west-northwestward firsthen turned west-southwestward, and then tur
westerward. Starting from 06UTC 16 July, Haitangved west-northwestward. During this time,
intensified and developed continuously into a tyghothen reached its maximum intensity near
center with wind of 55m/s at 18UTC 16 July. Thiémmoved northwestward at 0OUTC 17 July. As
approached the east coast of Hualien at 18UTC ly7 ifisuddenly shift slightly to the south and thi
moved northward. After making a loop, it lande@oYilan county. .

During Haitang’s passage, the observation showatiwéry strong wind occurred around Taiwze
especially a peak gust of 70.8m/s at Pengjiayu. dithahally, there were also very strong gusts
63.0m/s at Lanyu and 58.5m/s at Hualien. Haitdag eesulted in a large amount of precipitationro
1000mm in the mountain area of southern, central, rortheastern Taiwan as well as the southea:s
region. Particularly, the accumulated rainfall amibin the mountain area of Kaohsiung and Pingtt
exceeded 2000mm. Haitang caused a foehn phenomandaitung area, too. Verifications of tf

24-hr and 48-hr official track forecast errors /8 were 78km and 106km, respectively.

Key words: typhoon, gust, foehn, track forecasbresr
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Table 1. The best-track positions, intensity and/emoent of typhoon LONGWANG.

't ®8 s MU ix{ | TE [EU ,A 3(5]ktéz’(z)kt Al
e —-é S S

(UTC) (hPa) | degree | Km/hr m/s m/s | km Km
092600 19.6 143.5 998 282 9 18 25 100 “8E
092606 19.9 143.0 998 303 10 18 2b 100 "8 E
092612 20.2 142.6 995 309 9 20 28 100 "8 E
092618 20.9 141.7 985 310 20 25 3B 100 "8 E
092700 21.4 141.0 970 307 15 33 483 150 50n & E
092706 21.7 140.0 960 288 18 38 48 150 50n & E
092712 22.0 139.2 960 292 15 38 48 150 50n & E
092718 22.1 138.3 950 277 15 4( 50 150 56n é E
092800 22.3 137.5 945 285 14 43 58 160 50N & E
092806 22.4 136.7 940 278 14 45 5b 150 56n é E
092812 22.5 136.2 940 282 9 45 5b 1650 50n é E
092818 22.4 135.6 940 260 10 45 5b 150 56n é E
092900 22.4 135.2 935 270 7 48 58 1650 50n é E
092906 22.3 134.6 935 260 10 48 58 150 50n & E
092912 22.3 133.8 925 270 14 5] 63 200 BN U E
092918 22.2 133.0 925 262 14 5] 63 200 BN U E
093000 22.0 132.1 925 257 16 5] 63 200 BN U E
093006 22.0 131.0 925 270 19 5] 63 200 BN U E
093009 22.0 130.5 925 270 17 5] 63 200 BN U E
093012 22.0 129.9 925 270 20 51 68 2p0 BIN U1 E
093015 22.1 129.2 925 279 24 51 63 200 BN U E
093018| 22.4 128.4 925 292 29 51 683 2p0 BIN U1 E
093021 22.4 127.8 925 270 20 51 63 200 BN U E
100100 22.5 127.0 925 278 27 51 63 200 BN U E
100103 22.6 126.2 925 278 27 51 63 200 BN U E
100106 22.8 125.4 925 285 28 5] 63 200 B0 U E
100109 23.0 124.6 925 285 28 5] 63 200 BN U E
100112 23.1 123.9 925 279 24 5] 63 200 BN U E
100115 23.3 123.2 925 287 25 5] 63 200 BN U E
100118 23.5 122.5 925 287 25 5] 63 200 BN U E
100121 23.7 121.6 925 284 31 5] 63 200 BN U E
100200 23.8 120.7 945 277 30 43 58 200 B(n & E
100203| 23.9 120.0 960 279 23 38 48 2p0 B0 & E
100206| 24.0 119.6 960 285 14 3§ 48 2p0 B0 & E
100209 24.1 119.1 970 282 17 33 483 200 B(n & E
100212 24.3 118.6 980 294 18 28 3b 180 "8 E
100215 24.4 118.2 985 285 14 2" 3B 180 "8 E
100218 24.5 117.8 990 285 14 23 30 150 "8 E
100221 24.8 117.3 995 303 20 2( 28 150 "8 E
100300 25.0 116.8 998 294 18 18 2b 150 "8 E
100306 26.0 115.5 1000 311 28 15 23 wE ~
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Table 2. Warnings issued by CWB for typhoon LONGWAN
e »gA C ,t VAL A/
/| 0|2 %0 c B -
Bgecye Boeg -
B |19| 1| 30 2d , N U
¢ y£Scy
4 Bgecyes Breg .
B [19| 2|30 23 30.. N U
¢ ye£Scy
Gecye+ Bgeg .
B (19| 3| 1| 2| 30 " NG
¢ ye Boecy-£Scy i
Qogyo Bgog X EeuyNe [308~o/\i0
¢- |19] 4| 1| 5/ 30y Ruegys ¢y |+ ceOYae TeiE- N U
goo£$gy meuo«
¢- (19| 5| 1| 8| 30 uhzgy zt6 (467j*8~ ) N U
~ o Ao - .
c- |19] 6| 1| 11 30 uhzcy k(ZTO (a6%i=8~ )+ | \g
PN o Ao - .
c- |19] 7| 1| 14 30 uhzgy kaO (@678~ )| g
. ztd (467j*8~ ) .
¢— (19| 8| 1|17 30 uhzgy Keenpei2 NG
, ztd (467j*8~ ) .
¢- |19 9| 1| 20 30 uhzcgy Keenpei2 N U
j y ztd (467j*8~ ) .
¢- [19/10 1| 23 30 uhzgy Keenpei2 N U
. ztd (467j*8~ ) .
¢- (1911 2| 2| 30 uhzgy Keenpei2 N U
, ztd (467j*8~ ) .
¢- 19112 2| 5] 30 uhzcgy Keenpei2 N U
, ztd (467j*8~ ) .
¢- [19/13 2| 8/ 30 uhzgy Keenpei2 m é
, ztd (467j*8~ ) ;
¢- 1914 2| 11 30 uhzcgy Keenpei2 m é
. ztd (467j*8~ ) i
¢- (1915 2| 14 30 uhzgy Keenpei2 mé
i . KconpelEe mence )
¢- (19|16 2| 17 30 ¢cye cecy leet8e0 o ol mé
¢c- [19]17] 2|/ 20 30 ¢y Gecy npek« "é
¢- |19/18 2| 23 30 ¢y c¢ecy np "é
¢- |19/19 3| 2| 30 ¢y np "é
¢- |19/ 20] 3| 5/ 30 ¢y np Té
PE [19] 21 3| 8] 3( "é
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Table 3. Eye-fixes of satellite for typhoon LONGWS by the Satellite Center of CWB.

. |'m m ST Né | Nét . . |'m m ST Né | Nét

’ ®e | -6 |77é T |c ae |6t ’ ®E | -6 |77é Toc ae |67t

9 | 26| 00| 19.5 1436 FAIR 2 4 Cv 6 10| 1| 03 22.6 126|2 GOQD6 6 [ 6
9 | 26| 03| 19.6 1432 FAIR 2b 2(5Cv 6 10| 1| 04 22.7 125|8 GOQD6 6 [ 6
9 | 26| 06| 19.7 1429 FAIR 2b 2/5Cv 6 10] 1| 0§ 22.7 125|6 GOQD6 6 [ 6
9 | 26| 09| 20.0142.5 FAIR| 25 25 [ 6 10| 1| 0§ 22.7 125|4 GOQD6 6 [ 6
9 | 26| 12| 20.3 1421 FAIR 3 3 Cv 6 10| 1| 07 22.8 125|2 GOQD6 6 [ 6
9 | 26| 16| 20.60 1419 FAIR 3 3 Cv 7 10| 1| 0§ 22.9 124|9 GOQD6 6 [ 6
9 126| 18] 20.9 1417 FAIR 3b 3/5Cv 6 10| 1| 09 22.9 124|6 GOQD6 6 [ 6
9 |26| 21 21.1] 1415 FAIR 35 3|5] 6 10| 1| 1 22.9 124|3 GOQD6 6 [ 6
9 | 27| 00| 21.4 1410 FAIR 4 4 Cv 6 10 1| 11 22.9 124|1 GOOD6 6 [ 6
9 | 27| 03] 21.5 1404 FAIR 4 4 Cv 6 10| 1| 12 23.0123.9) GOOD55| 6 | F 6
9 | 27| 06| 21.7 1400 FAIR 45 4/5Cv 6 10| 1| 13 23.0123.6) GOOD55| 6 | % 6
9 127| 09 21.7 1396 GOQDH.5| 45| Cv 6 10| 1| 14 23.2 122|]9 GOOB.5| 6 | I 6
9 27| 12 21.9 1391 FAIR 45 4/5] 6 10| 1| 17 23.3 122|6 GOOB.5| 6 | I 6
9 27| 16| 21.9 1385 FAIR 45 4/5] 7 10| 1| 1§ 234 122{4 GOOB.5| 6 [ 6
9 | 27| 18| 22.01138.3] GOOD 5 5[ Cv 6 10| 1| 19 235 122{2 GOOB.5| 6 [ 6
9 | 27| 21| 22.20 1379 GOQD5 5| Cv 5 10 1| 20 23. 121|]9 FAIR 5[5 5 [ 7
9 | 28| 00| 22.3 1375 GOQD®.5| 55| Cv 6 10( 1| 213 23.1 1216 FAIR 5[5 5 [ 5
9 | 28| 03] 22.3 137/l GOQD®.5| 55| Cv 6 10 1| 22 23.1 121}4 FAIR 5[5 5 [ 6
9 | 28| 06| 22.4 136Jf GOQD6 6 | Cv 6 10 1| 23 23.1 121|]1 FAIR 55 5 [ 6
9 | 28| 09| 22.4 1365 GOQD6 6 | Cv 6 10| 2| 00 23.8 120{7 FAIR 5 5|5&% 6
9 | 28| 12| 22.4 1362 GOQD6 6 [ 6 10| 2| 01 239 1204 FAIR 5 5|5t% 6
9 | 28| 16| 22.4 1358 GOQD6 6 [ 7 10| 2| 02 239 12012 FAIR 5 5|5f% 6
9 | 28| 18| 22.4 1356 GOQD6 6 [ 6 10| 2| 03 24.0119.8) FAIR| 5| 55 % 6
9 | 28| 21| 22.4 1354 GOQD6 6 [ 5 10| 2| 04 24.0119.8) FAIR| 5| 55 % 6
9 | 29| 00] 22.4 1351 GOQD6 6 [ 6 10| 2| 0§ 24.0119.7) FAIR| 5| 55 % 6
9 | 29| 03| 22.3 1348 GOQD6 6 [ 6 10| 2| 0§ 24.0119.6| FAIR| 45| 55 1% 6
9 | 29| 06| 22.3 1346 GOQD6 6 [ 6 10| 2| 07 24.1 1195 FAIR 45 55t 6
9 | 29| 09| 22.3 134 GOQD6 6 [ 6 10| 2| 0§ 24.1 119|3 FAIR 4/5 55t % 6
9 | 29| 12| 22.3 1338 GOQD6 6 [ 6 10| 2| 09 24.2 119]2 FAIR 45 b F 6
9 | 29| 16| 22.1] 1333 GOQD6 6 [ 7 10| 2| 10 24.2 119]1 FAIR 45 b T f 6
9 | 29| 18| 22.2] 13290 GOQD6 6 [ 6 10| 2| 114 24.2 119|0 FAIR 45 b T f 6
9 | 29| 21| 22.1] 1325 GOQD6 6 [ 6 10| 2| 12 24.3 118|]9 FAIR 4 4|5f% 6
9 | 30| 00| 22.1] 1321 GOQD®.5| 6 | T 6 10| 2| 13 244 118|8 FAIR 4 4|5t % 6
9 (30| 03| 22.1] 1315 FAIR 5p 6 % 6 10| 2| 1§ 245 118|]3 POOR #4 451% 6
9 | 30| 06] 22.00131.00 GOOD5.5| 6 [ 6 10| 2| 17 24. 118]1 POOR 4 451% 6
9 | 30| 09| 22.0130.5| GOOD 55| 6 [ 6 10| 2| 1§ 24.7 117|]9 POOR 35 |4i% 6
9 [ 30| 12| 22.1] 1300 GOQ®.5| 6 [ 6 10| 2| 19 24.7 117]7 POOR 35 |4i% 6
9 | 30| 13] 22.2 1297 FAIR 55 6 [ 7 10| 2| 20 24.8 1176 POOR 35 |4+f 7
9 | 30| 16| 22.3 1290 GOQD.5| 6 [ 7 10| 2| 21 249 1174 POOR 35 |4+t 8
9 | 30| 17| 22.4 128f7 GOQD.5| 6 [ 5 10| 2| 22 25.0117.2] POOR 35 4| % 6
9 | 30| 18| 22.4 1284 GOQD6 6 | Cv 6 10| 2| 23 25.1 117/0 POOR B 3.51% 6
9 | 30| 19| 22.4 128 GOQD6 6 | Cv 6 10| 3| 00 25.3 116)7 POOR 2.5 (3% 6
9 | 30| 20| 22.4 128)0 GOQD6 6 | Cv 7 10| 3| 03 25.9 115/]9 POOR 25 |[3f% 6
9 | 30| 21| 22.4 127[r GOQD6 6 | Cv 5 10| 3| 0§ 26.2 1155 POOR P 2.51% 6
9 | 30| 22| 22.4 1274 GOQD6 6 | Cv 6 10| 3| 09 26.3 1149 POOR P 2.51% 6
9 | 30| 23| 22.4 127 GOQD6 6 | Cv 6 10| 3| 12 26.5 114]8 POOR P 2.5] 6
10| 1| 00] 22.5 1270 GOQD6 6 | Cv 6 10| 3| 14 26.§ 115]3 POOR P 2.5] 7
10| 1| 01] 22.5 1268 GOQD6 6 [ 6 10| 3| 18 27.01155 POOR 15 2| | 6
10| 1| 02| 22.5 126.,5 GOQD6 6 [ 6 10| 3| 21 27.3 1155 POOR 1.5 [21% 6
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Table 4. Eye-fixes of Typhoon LONGWANG(0518).

D

[

(

t (UTC) XE Vv %o . | -

2 i c® R — c® R — ¢c® R — c® R —
10 1 05 22.9 125.6
10 1 06 22.9 125.4
10 1 07 22.9 125.2 22.9 125.7
10 1 08 23.0 124.9 23.0 125.( 23.0 125
10 1 09 23.1 124.6 23.0 124.6 23.0 124}
10 1 10 23.1 124.3 23.0 124.3 23.0 124
10 1 11 23.1 124.1 23.1 124.1 23.0 124
10 1 12 23.1 123.9 23.1 123.4 23.1 123
10 1 13 23.2 123.8 23.2 123.4 23.1 123}
10 1 14 23.2 123.4 23.3 123.4 23.2 123
10 1 15 23.3 123.1 23.3 123.7 23.2 123
10 1 16 23.3 123.0 23.4 122.9 23.8 123
10 1 17 23.4 122.7 23.4 122.7 23.4 122
10 1 18 23.6 122.5 23.4 122.4 23.6 122
10 1 19 23.7 122.2 23.6 122.3 23.7 122
10 1 20 23.6 122.0 23.7 121.9 23.7 121
10 1 21 23.7 121.7 23.7 121.6 23.9 121
10 1 22 23.8 121.3 X X
10 1 23 23.8 121.2 X X
10 2 00 23.9 120.6 23.8 120.
10 2 01 24.0 120.3 23.7 120.4 23.8 120}
10 2 02 23.9 120.3 23.9 120.1 23.8 120|
10 2 03 24.0 120.1 24.0 119.9 23.9 120}
10 2 04 24.0 120.0 23.8 119.9 23.9 119}
10 2 05 24.1 119.9 24.0 119.9
10 2 06 24.2 119.7 X X
10 2 07 24.3 119.6 24.1 119.%
10 2 08 24.3 119.4 24.1 119.4
10 2 09 24.3 119.2 24.2 119.1
10 2 10 24.3 119.1 24.3 119.(
10 2 11 24.3 118.7
10 2 12 X X
10 2 13 24.3 118.3
10 2 14 24.3 118.3
/§ X da “"+£R
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Fig. 2. The surface chart at 00UTC September 28 Fig. 4. The surface chart at 00UTC Septembel
of 2005. of 2005.

y 3. ' 94£9 292 Q00UTC500itI y 5 94 £9° 292 12UTC | pa
<30y #ty

Fig. 3. The 500hPa geopotential height and wind Fig. 5. The infrared satellite imagery at 12U
vectors at 00OUTC Sept. 29 of 2005. Sept. 29 of 2005.
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Fig. 6. The 500hPa geopotential height and windarsat 00UTC Sept. 30 of 2005.
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Fig. 8. The infrared satellite imagery at 010
October 2005.
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Fig. 7. The infrared(a) and enhanced(b) satellite . . o
) Fig. 9. The infrared satellite imagery at 010
imagery at 06UTC Sept. 30 of 2005.

October 2005.
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Fig. 10. The variation of the minimum pressure arakimum wind speed near center of typhoon Longwang.
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d 5. SEE « ZtU=pPH-ad
Table 5. The meteorological summary of CWB statidasng the passage of typhob@ NGWANG.

‘@ E 0~ (hPa) OtEU *  (mls) EU ' (m/s) EUp¥%T (mm) b¥% f (mm)
@ | G 1 { 1 T |t |+ |Int <% | 'h 't Gf “thh
i 1004.402/03:2046.9| 150 02/07:2p 26.2 120 02/07:480.5 02/06:52 18/5 02/07:33 75.5|01/05:30~03/0¢
| 1000.702/03:3127.9 50 02/03:50 16.0 50 02/03:5325.5 02/03:1y 18,0 02/03:44 67.5/01/07:20~03/0]
? . 1392.202/09:0936.9] 180 02/06:34 154 180 02/09:325.5| 02/03:40 13.0 02/04:00 98.5|01/08:12~02/1¢
TW< 998.302/03:4024.8| 340 02/03:24 7.4 21D 02/03:126.0 02/03:18  14{5 02/03:58 95.5|01/07:42~02/1¢
C 998.402/12:4028.3 50 02/03:19 12.6 90 02/09:1125.0 02/03:14 15,0 02/03:48 70.9| 01/09:10~02/1¢
1 989.902/07:4922.8] 130 02/07:41 11.4 70 02/07:5%0.0 02/03:2y 810 02/04:083 32.9|01/11:45~03/0¢
+ h 983.002/06:4442.4) 340 02/06:33 271 34D 02/06:345.0 02/03:22 3/0 02/04:08 10.7|01/13:25~02/12
m 982.402/06:2623.1 10 02/06:24 9.b 20 02/06:254.4 02/11:2% 2/0 02/12:04 16.4|02/03:05~02/1¢
27 g 1251.002/05:5224.0f 290 02/05:48 104 130 02/09:023.0 02/06:0Y 5,0 02/06:36 46.0|01/23:50~02/17
k<« 992.202/14:3726.6| 330 02/09:11 131 28D 02/14:185.5 02/10:01 4{5 02/23:4Q0 70.0| 02/05:30~03/0C
Rs~ 995.402/06:2933.5| 330 02/07:37 23.3 330 02/09:58.7.5 02/12:10 710 02/23:00 71.5|02/07:40~02/2:
suan 2934.402/05:4527.9| 310 02/04:42 8.9 28D 02/04:528.0 02/05:21 8,0 02/06:01 159.0| 02/01:10~02/1
/ N 2915.602/05:2541.0f 220 02/14:22 281 220 02/14:2314.5 02/04:16  11|5 02/05:01 177.6| 01/23:00~02/1¢
0 988.102/07:2623.6)] 360 02/05:31 104 340 02/05:391.0 02/17:46 55 02/18:16 4.5| 02/02:55~02/2(
odm” 995.302/06:0924.4)] 330 02/05:56 12,0 320 02/05:5&@1.5 02/09:24 12,0 02/10:07 64.5| 01/05:30~03/0¢
i 996.402/05:4320.2| 270 02/09:15 112 310 02/06:313.0 02/07:28 85 03/01:38 51.5| 02/04:40~03/0:
8, 996.102/04:4620.4) 270 02/06:52 9.8 28D 02/05:41T 02/06:3( T 02/06:30 T |02/06:30~02/06
u ~° 998.602/02:4427.9 80 02/03:16 16.7 70 02/04:382.5 02/02:24 95 02/03:05 78.8| 01/08:20~02/1"
Ya 998.502/02:2434.1| 11Q 02/06:01 234 11p 02/06:027.0 02/01:5¢  10\5 02/00:13 74.5| 01/08:35~02/1]
X E 968.802/04:5064.9] 120 02/05:12 452 100 02/05:0865.5 02/03:2fY  14{5 02/03:55 181.0| 01/08:50~03/0(
« a 980.802/05:1431.2| 184 02/05:47 187 21p 02/05:005.0 02/09:10 2/0 02/09:5Q 25.3| 01/22:29~02/1(
1S 984.402/05:4121.1) 200 02/06:25 9.4 20D 02/06:27 2.0 02/09:33 1/0 02/04:33 6.0| 01/22:40~03/0¢
N 994.102/05:0334.7| 250 02/05:34 221 24D 02/06:122.0 01/23:0% 1/0 01/23:05 2.0| 01/23:05~01/2:
U o 989.902/05:4613.6)] 190 02/03:00 7.1 18D 02/03:234.4 02/08:14 2/0 02/08:31 13.7| 02/06:18~03/0¢
i 2 1003.402/18:3730.1 60 02/21:03 17.9 60 02/22:18.6.5 02/22:29 810 02/23:09 36.5| 02/08:54~02/2:
n p 990.402/21:5022.9] 350 02/18:35 139 350 02/18:4®@6.5| 03/03:50 11.0 03/04:27 90.5| 02/09:50~03/0¢
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Fig. 11. The ten-day mean sea surface temperatumel to 30 September 2005.
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Table 6. The daily and accumulated rainfalls of Table 7. The hourly temperature,

CWB stations during typhoon
LONGWANG'S passage.
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d 8. SAEE zI C“p 24["E % CO6 A,«° d
Table 8. 24-hour error(km) of selective track-frast techniques for typhoon LONGWANG.
CWB PGTW RJTD BABJ BCGZ

CwB 15 56

56 0 A B

PGTW 7 58 7 68 c D
68 10 68 O AdB X VY C“tEuUl»G

RJTD 13 56 7 68 13 35 BdB X WBCOt p 24[ A,- (KMm)
35 -21 33 35 35 O CdB Y WBC6x p 24[ A, (KM)

BABJ 10 53 7 68 10 32 10 52 DdBY WCG6+° XWpCoz “10& (KM)
52 -1 60 -8 52 20 52 O

BCGzZ 7 58 7 68 7 33 7 20 7 95
95 37 95 27 95 62 95 75 95 O

d 9. SEE zI C“p 48['E %Co6 A,-° d
Table 9. 48-hour error(km) of selective track-faast techniques for typhoon LONGWANG.
CwB PGTW RJTD BABJ BCGz

CwB 5 99

99 0 A| B

PGTW 3102 3 151 C D
151 49151 O AdB X VY C“tEuUl»G

RJTD 3102 3151 3 66 BdB X WBCG6+ p 48[ A, (KM)
66 -36 66 -85 66 O CdB Y WBC6+ p 48[ A, (KM)

BABJ 3102 3151 3 66 3124 DdBY WCG6+° X WpCdt “10& (KM)
124 22 124 -27 124 58 124 O

BCGzZ 3102 3151 3 66 3142 3 173
173 71 173 22 173 107 173 49 173 O
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Report on Typhoon 0519(LONGWANG) of 2005

Chih-Hsiang Liao

Weather Forecast Center, Central Weather Bureau

ABSTRACT

Longwang, the nineteenth typhoon occurred in theteva North Pacific Ocean in 2005, was 't
fourth one that invaded the Taiwan area. Typhoongwang originated over the northern sea of Gt
at OOUTC 26 September in 2005. It moved northwastvirstly, then turned west-northwestward, a
turned westward later. During this time, it intiiesl and developed continuously into a typhoomtt
reached its maximum intensity near the center wiihd of 51m/s at 12UTC 29 September.
maintained this intensity till 22UTC 1 October. d\in the process of typhoon intensity, a struciofre
concentric eyewall ever appeared. As it approacdedeastsoutheast sea of Hualien at 06UT!
October, it changed toward westnorthwest and laded Hualien county at 2115UTC 1 October.

Longwang brought strong winds and torrential rdiattcaused damages in Taiwan area. Du
Longwang's passage, the observation showed thgtstesng wind occurred around Taiwan, especiall
peak gust of 64.9m/s at Hualien weather statiorhis Tias been the strongest on record at this Bta
Longwang also resulted in a large amount of préatijpin in the mountain area of Hualien and Yil:
Additionally, Longwang caused a foehn phenomenoifditung area. Verification of the 24-hr al

48-hr official track forecast errors of CWB werekiband 99km, respectively.

Key words: concentric eyewall, foehn, track foreéeasors.
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Figure 1. Co-seismic anomaly with upward oscillatiand step but no decay phenomenon, and after
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Table 2. Earthquake events used in this reseamthh@ngroundwater level responses.
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Figure 6. Distributions of 21 earthquake events &thservation wells.
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Figure 13. The model one result of 50% confidence Figure 14. The model one result of 84% confidence
of point force distance in 6.5 magnitude of point force distance in 6.5 magnitude
earthquake triggered on May 19, 2004. earthquake triggered on May 19, 2004.
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Figure 15. The model two result of 50% confidence
of point force distance in 6.5 magnitude
earthquake triggered on May 19, 2004.
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Figure 16. The model two result of 84% confidence
of point force distance in 6.5 magnitude
earthquake triggered on May 19, 2004.
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Estimating the Anomalous Stress-source Area by Usin
Earthquake-triggered Groundwater Fluctuations

Shih-Jung Wanty Kuo-Chin Hst, Chein-Lee Wanly Wen-Chi Lat? and Youe-Ping Lée
'Department of Resources Engineering, NCKU
Disaster Prevention Research Center, NCKU

SWater Resources Agency, Ministry of Economic Af§air

ABSTRACT

Earthquakes are usually triggered in the stressammated area. For explaining stress
distribution, the poroelastic theory is one of tmmmonly used models. In this model, stress amd po
pressure are coupled. We applied an analyticaitisol of point force based on poroelastic model for
earthquake-triggered groundwater fluctuations torege the stress-concentrated area. A classicat
system of groundwater level anomalies is develagati step groundwater fluctuations are used for data
analysis. The collected anomalous data showshbaletectable distance of groundwater level anpmal
increases as the earthquake magnitude increasé® maximum detectable distance is about 250 km
and the minimum detectable earthquake magnitudddsit 5.0 based on the groundwater fluctuations.
Semi-analytical and empirical models are also dmed to construct the relations among earthquake
magnitude, epicentral distance, and groundwategl lamomaly. Using the principle of superposition,
the stress-concentrated areas can be estimatedvrorarthquake events in Taiwan. The results show
that earthquake-triggered groundwater fluctuatiooan be a potential tool to estimate the

stress-concentrated area and may be used to iadie@possible area of an epicenter.

Key words: poroelasticity, earthquake, groundwégeel, epicenter, stress-concentrated area
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Distribution of the Weather under Exceptional
High Temperature Phase in Taiwan

Kao-Hsuan Su, Yu-Ying Chang Chien, Yi-Hui Li, ansaiFLing Li

Department of Business Administation, Kao Yuan lénsity

ABSTRACT

There were seven classifications of the weath@aiwan defined by Bing-Ran Jiang, fifty years ago,
refering to temperature and rainfall as the crtey K6 pen. However, a significant change has
appeared in climate in recent ten years, such asifid and greenhouse effect. The research applies
neural network and analyzes the data from the @eWeather Bureau from 1998 to 2004, including data
with 7 variables from twenty-one climate stationsTiaiwan. First, we use the visualization tools of
SOM and U-matrix to view the cluster numbers. e tsecond stage, the initial cluster numbers
resulting from the first stage take into K-meanshod. Then we obtain the three-lusters distrilboutio
related to the twenty-one climate stations datdaivan. They are named  he dank climate ofathé
and moist season? he dank climate of high temperatureand * he climate of the arid and moist

season. There’s a big difference in classification tfeas of climate as ever showed.

Key words neural network, Self-organizing Map, U-matrix, Keams, modern two-stages of cluster

method
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Kfx} - Penman-MonteithA2+)SAMzUbP «% —-cCKf+)é—

VPD pa)"7iU0"03¢é|yn.56@&{300=,W840f«7L+
tn+e’e++ Axto—++4}+alUplu”>> 2< DB
a)o”a f 21",C,ztEzzt "4-1®D zt U"
%06U= “—U"0AAx. (root mean square err@®MSBe«E A « G (coefficient
of correlation,R?) — =+ « G (coefficient of efficiencyCE) 2" U -a Q"A“1
+ f ,z VPD a)a"f f"4° 4op® Vv -

%o&ea?B"zt U"%OA'(” VPD a)ab 241582 A

VPD

ax7lc3:"@u@°fa"%c3":" E RMSEsR* 0.99DB—E
UCE"oahdiEi!O-1 VPD a)a”eLéa™C“;NU (2005)t n =
% & 1+pCu"+A”, %" it 16z U"%0" 4—
Av238 Penman-Monteithc3~:eecCKfe-a Q-
3
a Vv 4 3 (Food and Agriculture

Hem 504 3 33
Organization, FAO, 1998) +e<ifi,zp

Penman-MonteithA2+)+ O a  (Jenseret al,
1990™Allen et al, 1994™Allen et al, 1998™Allen
et al, 2005)f 6 U b « %o —

c37 e (vapor pressure deficit, VPD)
d UUcCh:ub Q—_ %=+-2X¢
tFeQ1lt%- 4A 20"1¢C8!

f2i",C v "OcCKf VPD a)ap-s~7+" |cCK
(evapotranspiratiorEAd2pu’” VPD R~ fp+)”,»0éU 81%p +)  108%p
[>}"x} (combination approach)) = I+ (Sadleret al, 1989)XA”" &+ ofi -0.9%

O PH”Hy "¢Ez |1 ,I-
Ru Of, (American Society of Civil

-8.4%(Yoderet al, 2005)'H <4 '$G
(wind function) p A 2@ (shape)V U |

Engineers, ASCE, 19902005)” — ¥ @ 2]
R™" Y al (International Committee
of Irrigation and Drainage, ICID, 199%)$ }

(magnitude)(FAO 1975+ 1977 ™Cuencaet al,
1982)'M u+to6ulLaiGe"84lu
VPD a)=a” '$GAD"pn (linear)M ii

9339



D"h» (powenA2'i”O0O$Gf6G U
[M_plu (FAO™ 1975+ 1977)™ lu VPD
a)a”A VPD +),sU =+ 329%) 1+
575%“i NU” 2003 t VPD Vd$§ VPD
tAe” 127 152%1éAs$pé|yn
(Howellet al, 1995™ zD)U” 2004)™OR U
"é|+)cCKf-AlT+&ael=" VPD
"ipU= Q (Hargreave®t al, 2004)™ %
EA v~ "SA (crop modelE A 82
B”"VPDM 0é~UelbP-»48"

| "4 —0a fA- (the relation
between crop dry-matter and water use)(Taeter
al., 1983y "?t h 47+
efficiency)(Stockleet al, 1990™Manriqueet al,
1991 ™Kiniry et al, 1992)50{ fiXé

" "4%fe Q (Baille et al, 1994™ « &
7 1999) "Y2]-| Q (crop water stress
index, CWSI)p " (Yazaret al, 1999™Al-Faraj et
al., 2000™rmak et al, 2000™Payercet al., 2005)
O™ $~2"47%c pY“~1"v
"UyecCKf+)” VPD M"Ifia p
ubOf,W (Howelletal, 1984™H/~ 0"
1994™ « k " 2002)-

CCKf+)é— VPD pa)”"U

Penman(1948f]  aiUt{Aaiu°Y @

pi )i~ “Ut{A f<U2z "~

"D—uaG f 21",CI°"yA*"
1+@",z3Ezzt "4C8+70

718 1.t cU"é|yn”«OR+3n

oy™2 U=,W84lu"sEI5& Tiax®
E 56 Tmn*X £ 8 8{358& TyuEIl
E ™3ERH*E E™3& RHu.*E {
5§58 TgomntOU5E Tgy@U58 Ty U™
3.7L+2n+1Ge""e+8+1721

(radiation-use

", 17el"§+£0™ 4.0=+%
A+xolu”«EIVE p Ae2!"
1", 17el"§+4p A™ 50=+

+4}+tolu”>é 2-4 "z luG—4

}10"-b f 21",C,ztEzzt
“4plu VPD a)oe"™>>bf2<
bB-
I®uDAA+« (root mean square error,
RMSB « E A+ G (coefficient of correlationR?)
— "+ +G (coefficient of efficiencyCE) ? " U

-4 Q"4 zt U"%06U0=

“—_U"A*“1+ f ,zp 26 VPD

a)e"t 16 U"%0°4 4

ap® Vv -

Do —th 4+ 333

21 c37 ;. VPD a)a&
c3":ep”OCE€"E°RAf))2

i«£>” Dalton(1802v~"cCii=""ea
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d+

C37 e

(vapor pressure deficit, VP@)) o + fd

Table.1. Methods used for vapor-pressure-defiddutation

+

c37:e (vapor pressure deficit, VP@)) &

UC (8+£ -+ )

5é A (temperature averaging method, TAM)
ml | (Trea) = € (Toomea) Penman(1948); Yodest al(2005-11)
m2 | €(Trean)” €2 (Toin) Yoderet al(2005-12)
m3 | €(Trea) - €(Thea ) 001 RH, ., Howell et al(1995-2A)
m4 | e (Toea) - & (T ) 001 RH,,, Yoderet al(2005-9)
m5 | € (Thea) - €(Trin ) 001 RH,, Yoderet al(2005-8)
mé |e.(T,..)- 0005 [e,(T..)+e (T, RHpen Yoderet al(2005-10)
m7 |e.(T,..)- 0005 [e,(T,.)” RH,. +&(T..) RH..| Yoderet al(2005-7)
m8 | €(Toe) - € (Topmin) Cuencaet al(1982-1)
ASCE(1974-1;1990-1)
m9 | €(Toue) - €x(Tye) Bgrg%nezfglg?iifzs (1991)
«X 60 (1997)
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Table.4. Summary of statistics and ranking of &D/methods for Taiwas agro-climate divisions

KGT i T elT

mpA362] ( &4 A2C56) | 2 Tmpi<Q ( &u 72C44) ) ( &4 46749) [ ( &0 46748)

VPD
d eps Rank | RMSE e Rank | RMSE el Rank | RMSE e Rank

RMSE 2 an 2 an 2 an 2 an

(mb) R CE (mb) R CE (mb) R CE (mb) R CE
ml | 0.30 | 0.998§ 0.995 2 0.23 0.9973 0.9927 P 0B5 09967 DJ983 0.41 | 09923 0.971p 3
m2 | 3.64 | 0.6089 0.245p 24 252 0.4115 0.1360 25 381 0.9233880| 26 2.23| 0.4720 0.13314 24
m3 | 1.31 | 09463 0.902B 5 0.79 0.9498 0.9235 B 0b3 09894 9[o5@ 0.70 | 0.9777 0.9156 5
m4 | 3.22 108379 04106 23 1.7% 0.81p2 0.5848 *0 116 0.4763339|8 11 1.80 | 0.8314 0.4315 17
m5 | 1.62 | 0.8649 0.8508 8 1.3§ 07742 0.7432 13 095 0.§945 99/888 1.29 | 0.8584 0.7096 11
m6 | 2.05 | 0.8759 0.760p 14 1.6% 0.8459 0.6812 18 1J98 0.9061180[5 20 2.28 | 0.8469 0.0947 24
m7 | 1.66 | 0.9287] 0.8428 9 0.9 09108 0.8781 | 0p4 09524 9949 0.65 | 0.9413 0.9258 4
m8 | 3.83 | 0.8793 0.167 25 3.1% 0.8452 -0.3429 26 287 0.8830130| 25 3.17| 0.7849 -0.75(06 24
m9 | 213 | 0.858) 0.7426 14 1.63 0.7849 0.6879 17 1148  0.409629D|7 15 1.54 ] 0.6334 0.5841 19
ml10| 1.28 | 0.9519 0.9088 4 1.02 0.90B1 0.8¢01 10 1J10 0.9074496[8 10 1.07 | 0.854% 0.7948 8
mll| 1.27 | 0.9544 0.9088 3 0.93 0.91p0 0.8816 P 101 0.9211 30J879 1.10 | 0.8464 0.7868 9
ml12| 1.81 | 0.9229 0.814p 1 0.93 0.90p7 0.8838 P 0{80 0.9307210[9 6 0.85| 0.8791 0.8742 6
ml13]| 1.95| 0.936d 0.7835 17 1.46 0.89p3 0.7]21 ]5 1{74 0.9058266] 17 1.81| 0.8398 0.4240 1§
ml4| 1.94 | 0.9401] 0.7853 11 1.36 0.9115 0.7486 ]2 1{65 0.9176630| 16 1.81| 0.8464 0.4247 149
ml5| 2.67 | 0.8529 0.5941 19 1.9%5 0.7914 0.4864 P1 2|01  0.$108006| 21 1.79| 0.666¢ 0.4374 16
ml6| 2.85 | 05769 0.5368 21 2.17 0.45018 0.3601 3 2|60 0.475364D| 24 2.18| 0.3410 0.1719 29
ml1l7| 453 | 0.8410 -0.164 26 2.24 0.83p2 0.3177 P4 2{12  0.8446440[ 22 1.58| 0.767f 0.5637 14
ml18| 2.65 | 0.8539 0.5992 1§ 2.06 0.77p1 0.4p55 P2 2|19 0.§494070[ 23 3.09| 0.726(0 -0.6633 2
ml19| 2.68 | 0.9240 0.5912 20 1.4% 0.8948 0.7]64 14 1{43  0.9182480| 14 1.60| 0.8458 0.5516 14
m20| 2.39 | 0.9191 0.6793 17 1.2 0.90B4 0.7806 |1 1{35 0.9223760] 13 1.43| 0.8649 0.6441 17
m21| 1.99 | 0.9214 0.7793 13 1.00 0.90B8 0.8641 P8 092 0.9310968B|8 7 0.92 | 0.8804 0.8510 7
m22| 1.62 | 0.9451 0.8508 7 0.78 0.94p4 0.9]167 Kk 030 0.9898 90/982 0.35 | 0.9837 0.9780 2
m23| 3.17 | 0.90771 0.4278 22 1.7% 0.8913 0.5863 ]9 1{99 0.9023139] 19 2.00| 0.8334 0.3042 21
m24| 1.40 | 0.9574 0.8884 6 1.0] 0.92B1 08606 Pp 118 0.9263 8BJ8212 1.18 | 0.857Q0 0.7549 10
m25| 0.18 | 0.9984 0.9981 0.16 0.9965 0.9963 [ 016 0.9969 66]991 0.27 | 09924 0.98783 1
m26| 2.11 | 0.9440 0.7479 15 1.47 0.91p2 0.7054 16 1{89 0.9215598] 18 1.96| 0.8529 0.3318 2(
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Table.4. Summary of statistics and ranking of &D/methods for Taiwags agro-climate divisions(continued)

K T yT ?bT ?GT

a"02BMI ( &0 12057) a~6 ( &0 46759) ,*6 ( &U 46699) 0%06 ( &U 46708)

VPD
d e Rank | RMSE e Rank | RMSE e Rank | RMSE e Rank

RMSE 2 an 2 an 2 an 2 an

(mb) R CE (mb) R CE (mb) R CE (mb) R CE
ml | 0.38 | 0.9953 0978 3 0.22 0.9970 0.9919 4 0.19 0.9979 0.092 0.17 ] 0.9983 0.994) 3
m2 | 3.60 | 0.3703 -0.908 26 512 0.13p6 -3.4321 26 3102 0.930.5498| 25 2.44] 0.5998 -0.0321 2%
m3 | 0.71 | 0.9853 0.9259 6 0.33 0.9928 0.9789 (1 0.p1 0.9961 0.p84 0.29 | 0.9963 0.9851 4
m4 | 125 ] 08636 0.772p 12 170 0.80y0 0.5112 22 1/82 0.4698368{4 21 1.56 [ 0.7020 0.5792 21
m5 | 0.95 | 0.8700 0.867¢ 8 123 0.83p6 0.7453 11 1p2 0.4113 99,6020 1.46 | 0.7954 0.62715 20
m6 | 2.16 | 0.9040 0.3144 22 149 0.90p0 0.6261 20 133 0.8§98900R)7 15 1.19 ( 0.9062 0.7537 17
m7 | 0.61 | 0.9496 0.9458 4 0.71 0.9325 0.9005 b 0.p6 0.9313 6.925 0.65 ] 09349 0927 5
m8 [ 3.07 | 0.8436 -0.380 25 3.01 0.8086 -0.58305 24 335 0.§35R088| 26 2.94| 0.8752 -0.5069 2f
m9 | 152 | 0.75320 0.6628 15 137 0.7389 0.6803 15 1551 0.1984108)6 19 1.34( 0.7971 0.6898 19
ml0f 1.22 | 0.8984 0.7828 10 1.0% 08987 0.8124 P 097 0.§982398(8 10 0.78 | 0.9214 0.8930 9
mllf 1.04 | 09139 0.8407 9 1.0¢ 0.88]9 0.8100 10 0j87 0.9000700J8 8 0.76 | 0.922¢ 0.9001 8
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Assessing the Applicability of Vapor-Pressure-Defit
Calculation Methods in the Penman-Monteith Equation
Statistical Indexes!Approach

Cheng-Chang HuangTe-Hsing Charfg and Yi-Lun Sung?
!Agricultural Engineering Research Center

Dept. of Civil Engineering, Chung Yuan Christianitarsity

ABSTRACT

Vapor pressure deficit (VPD) is a significant indx the capacity of evaporation, and also
important parameter in estimating evapotranspinatioparticularly in the combination c
Penman-Monteith type equations. Due to the diffees in environmental climatic characteristi
climate variables cited, number of records sampdeeraging the mean, and compoundable ways, t
are over 20 VPD calculations around the world fstineating evapotranspiration. Those methods
VPD calculation were analyzed and compared usirig ffam meteorological stations to determine
most appropriate method that can be applied in diaiw Three objective statistical indexes, root m
square errorRMSH, coefficient of correlationR?), and coefficient of efficiencyQE), were used tc
evaluate and compare the results and the applityadihong these methods in Taiwan.

The results showed that in all Taiwaragro-climate divisions, the VPD calculation gsmean of
hourly temperature as saturation vapor pressueynet-bulb depression as actual vapor pressurdede
the lowestRMSE R? higher than 0.99, and the high&E. The performance of this VPD method w
proved better than all other VPD methods. The figdiin this paper were consistent with an attenfi
Huang et al (2005) evaluated with frequency approach. Accaglyi this VPD method wa

recommended to apply in Taiwan.

Key words: Penman-Monteith, vapor pressure defsipotranspiration, statistical indexes.
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Table 1. The best-track positions, intensity and/emoent of typhoon Matsa

L o | —e MU Ix{ [ Te [EU o] s A/
(UTC) (hPa) | degree | Km/hr m/s | mis | km | km
073112 11.7 133.4 998 303 24 18 25 100 “6E
073118 13.1 133.1 998 331 30 18 25 100 “6E
080100 13.8 132.6 995 330 10 2( 28 100 “eE
080106 14.6 131.7| 990 313 24 23 30 160 “6E
080112 15.5 130.6 990 310 26 23 30 160 “eE
080118 16.1 130.0 988 316 15 23 30 150 “6E
080200 16.9 129.2 980 316 20 28 35 200 “6E
080206 17.8 128.5 980 323 21 28 35 200 “6E
080212 19.0 128.0 975 338 24 3( 38 200 50 & E
080218 19.9 127.0 970 320 22 33 43  2h0 BN & E
080300 20.5 126.5 965 307 15 34 45 250 BN & E
080306 21.1 126.0 960 328 13 34 48 250 Bon & E
080312 21.6 125.7 960 343 11 39 48 250 B0 é E
080318 22.4 1254 960 335 16 34 48 250 Bon é E
080400 23.1 124.8 955 335 16 4( 50 2k0 BN & E
080406 23.8 124.5 955 329 13 4( 50 2k0 BN & E
080412 24.6 124.1] 955 306 12 4( 50 250 BN € E
080418 25.2 123.5 955 318 15 4( 50 250 B0 é E
080500 25.8 123.1 955 329 13 4( 50 250 Bon & E
080506 26.7 123.0 955 347 15 4( 50 250 Bon é E
080512 274 122.3 955 310 17 4( 50 250 BN & E
080518 28.0 121.5 960 310 17 38 48  2b0 BN & E
080600 28.5 120.8 970 307 12 33 43  2b0 BN & E
080606 29.0 120.5 975 332 10 3( 38 200 508 E
080612 30.0 119.9 980 333 21 28 35 200 508 E
080618 30.7 118.7 990 304 23 23 30 200 “6E
080700 31.1 118.4 992 327 9 23 30 2p0 “eE
080706 31.7 118.3 992 352 11 23 30 200 “6E
080712 32.7 118.7 994 020 25 - - TD
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Fig.18 The best track of Typhoon MATSA(0509).
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Table 2. Warnings issued by CWB for typhoon Matsa .

L ye Iy

Al 6|2 ] | %o c =

¢B (09|01 03 08 30ESGyeGesRecy

¢B |09/ 02| 03 11 30ESGyeceeRecy

¢B 09|03 03 14 30E£SGgysGeeRecy

¢B |09| 04/ 03 17 30ESGyscesRecy

¢B |09/ 05/ 03 20 30ESGyecesRecy

¢B 09| 06| 03 14 30E£SGgysGeeRecy

G- |09]07| 04 02 30ESGyecesRecy une |o ¢

¢— [09]08/ 04 03 30EScyecesRecy Unhe |o ¢ceOY
¢- |09|/09] 04 08 3DESGyeCeeRecy UNe o GeOYe
¢— [09]10[ 04 11 30EScyecesBRecy UNe |o GeOYe
C— [09]11| 04 14 30EScyecesBecy UNe |o GeOYe
¢— |[09]12[ 04 17 30EScyecesBRecy Une o GeOYe
¢- |09]13[ 04 20 30ce*Recyecyce UNe o GeOYe
G- 09|14/ 04 23 30GecRecyecyce URe |o coOVae
G- |09|15| 09 02 30Ge*Recyecyce UNe | CoOVas
G- |09|16| 09 05 30GeeRecyecyce UNe | CoOVas
G- |09|17| 09 08 30GeeRecyecyce UNe | CoOVas
G- 09|18/ 09 11 30GeeRecyecyce UNe |s CoOVae
G- 09|19 09 14 30GeeRecyecyce UNe |o coOVae
¢- 09|20 05 17 30¢ce**Rcecyecyce [+ CeOYse
¢B (0921 05 20 30 ¢-cYy

¢B (0922 05 23 30 ¢-cYy

¢B (0923 0 02 30 ¢ce-cYy

¢B (0924 0 05 30 ¢ce-cYy

PE |09|25 06 08 30
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d 3. INE « ZtU=pPH-ad
Table 3. The meteorological summary of CWB statidasng the passa&gof typhoon Matsa.

‘@ E U~ (hPa) O6tEU ' (mls) EU ' (m/s) EUp%f (mm b f (mn
@ | G “t ’ { “t { t <% tht +[C | 'ht Gf “thh
i 980.5 05/03:38 42.p0 290 05/14:22 32.8 280 05/14:03.5 04/15:27 29.5 04/14:4q 178@/11:18~0
| 986.0 05/03:39 27.p 020¢ 05/01:31 14.6 310 05/04:25.5 04/16:47 44.0 0415:58| 1738/04:20~0
?e X 1269.9 | 05/03:31 38.0 35( 05/03:59 22.9 350 083M4:14.0 04/18:28 41.0 04/16:23 41(M8/07:00~0
TW«< 986.4 05/03:32 249 270 05/04:22 8.8 340 05/077:26.5 04/20:25 44.0 04/19:42 55/8/08:25~0
c 987.3 05/03:28 28.p 310 05/04:583 12.8 310 05/05:858.5 04/18:39 29.5 04/18:19 2984%/07:28~0
1 991.5 05/15:51 18.4 020 05/02:29 7.6 300 05/05:35.5 05/20:16 50.5 05/19:43 25[04/04:50~0
th 993.5 05/16:53 21.p 340 04/22:31 13.4 320 04/22:410 04/22:12 16.0 04/22:08 54.5 04/07:30
m 994.0 05/17:00 15.8 340 04/22:03 6.1 340 04/2p:10.0 04/15:47 19.2 04/15:06 1282/06:15~0
2”g x| 1358.2 | 05/05:12 28.p 27( 05/04:4% 13.7 300 05/04:18.0 04/15:32 37.5 04/15:03 42/8/02:30~0
k< 994.3 05/16:3% 10.1 270 05/16:19 63 280 05/1j7:1M0 05/20:30 0.0 04/02:30f 0.0 04/02:30
Bs~ 994.7 05/16:00 16.4 240 05/20:13 13.5 240 05/20:18 - 0 - 0 -
su” x| 3018.7 | 05/04:32 26.4 280 05/05:18 8.6 300 05/04:%3.5 04/16:51 54.0 04/13:55 49100/04:30~0
/™ X 2987.8 | 05/04:40 24 29( 04/18:26 11.7 300 02/28:9.5 04/14:28 39.5 04/14:28 46108/03:00~0
o] 994.7 05/15:3% 11.p 270 05/13:09 7.3 270 05/13:385 04/19:22 4.0 04/19:20f 4.0 04/10:45
o 996.0 05/16:2% 17.p 270 05/12:09 9 260 05/13:39 - 0 - 0 -
T, 996.0 05/15:59 18.p0 27( 05/12:58 10.4 260 05/10:165 05/12:15 0.5 05/12:15 0.6 05/10:25
8, 993.8 04/15:5% 23.p 280 05/03:08 10.3 280 05/01:425 04/04:17 29.5 04/04:09 58.0 04/03:50
u”n 983.3 05/04:51 31.2 290 05/04:58 18.1 300 05/05:08.0 04/16:44 31.0 04/16:05 22%8/03:10~0
Ya 982.6 05/05:11 25.6 29(Q 05/06:1Y 13.7 260 05/00:27.0 04/16:46 51.0 04/15:59 22108/02:50~0
XE 984.8 05/03:38 9.7 250 04/09:00 6|1 250 04/04:000 04/11:26 3.0 04/19:17| 25.5 04/02:30
« & 983.6 05/02:2% 22.4 220 05/14:22 11.2 210 05/10:240 04/05:00 2.5 04/04:10 5.2 04/02:30
) 986.0 05/02:41 19.83 220 05/10:56 6l5 220 05/08:485 05/13:30 4.5 05/13:10f 9.5 04/02:30
N 989.2 05/03:04 41.p 250 05/01:33 27.9 250 05/01:03.5 04/05:21 27.0 04/05:20 33.5 04/02:3C
Uuoé 988.4 04/16:14 16.8 180 04/23:05 7.6 190 04/23:@L0 05/09:06 22.5 05/08:27) 10%02/16:40~0:

/1§ x- da@Fi"“@



y 9. INE « Zt° 8 042-~052+xm U=]zU=@EUA y
Fig 9. The gust at CWB stations during typhoon MAT $assage

y 10. INE « Zt° 8 042-~052+m U=]zU=@5axfy
Fig 10. The accumulated rainfall over CWB statidnsing typhoon MATSA passage
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Fig 11. The distribution of accumulated rainfall
over the Taiwan area during typhoon
MATSA* passage
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4. INE

Table 4. The accumulated rainfall in Taiwan areardutyphoon Matsa’s passage(Top 30 only)

OLIPIXT@>

suuJoexrta

FROM :04-AUG-2005 00:00 TO :05-AUG-2005 20:00

" g| xf (AT) | “@| ‘@" -t
1 1248 I} 21D15 | TuzAb (Ap%, ),E%pL
2 1231 ;A 21D16 | TuzAb (Ap%, ),E%pL
3 1130 N C1F89 | miul b ,U8;L
4 1060.5 i C1E47 |IElaceb ,Uce;L
5 1020.5 o j A~ | CiD40 | TuzAb ,p>;L
6 1013.5 /A | COE41 |[IElaceb ,p>;L
7 983 I 21C08 [Ow%i b (Ap¥%, ),E%pL
8 973 é o C1E46 |IEllaceb ,Uce;L
9 968.5 3 ¢ C1IF94 | mil b ,U8;L
10 961 O - C1E48 |IElo¥%b ,io ¢pOL
11 960 a o Cl1E72 |IElaceb
12 959 ;oA CiD41 | Tuvib  ,p>;L
13 945 XA A 01A43 | ¢ b (<p] ) <;
14 855 &€ 6 | 21D17 | TuzAb (Ap%, ),E%pL
15 843.5 0 A > | CIF9H | mul b
16 827.5 . X CoD36 | TizAb ,p>;L
17 773 B &4 A| CIF87 | mul b ,U8;L
18 761 = X C1E45 |i{Elaceb ,Uce;L
19 751 S 1 21C14 |[OY%i b (Ap%, ),E%pL
20 713 g 0 C1E67 |IElr¥b
21 681.5 6 3 CI1E70 |IElaceb
22 667 £ 2 21C07 [O%i b (Ap%, ),E%pL
23 665 A'$ 21U11 [u”uUub (Ap%, ),E%DpL
24 656 g ® E | 21C09 [O%i b (Ap%, ),E%pL
25 653.5 @ " A | CIE68 |IEUaceb
26 644 ( 8 COF90 | mil b ,Uce;L
27 612.5 i Y | COE61 |IEllaceb ,6S;L
28 598 0 C1H88 [m<iU U
29 595 U~ " | 01A44 | ¢l <« (<pb] ), <
30 578 U ; CiC46 |OYvsu b ,E¥%pL

g60g




ao.INE (UdUY)s £1< SIA
MATSA0509+ by radar stations

Table 5. Eye-fixes of typhoon

X E V %o N

2 T (2) ®& —&

8 3 2100 228N 1252E
3 2200 229N 1252E
3 2300 231N 1251E
4 0 233N 1250E
4 100 234N 1250E
4 200 235N 1249E
4 300 236N 1247E
4 400 237N 1245E
4 500 237N 1244E
4 600 238N 1243E
4 700 240N 1246E
4 800 243N 1248E 242N 1246E
4 900 246N 1246E 245N 1246E
4 1000 245N 1243E 244N 1243E
4 1100 245N 1243E 244N 1242E
4 1200 246N 1241E 246N 1242E
4 1300 247N 1240E 247N 1239E
4 1400 248N 1239E 248N 1239E
4 1500 249N 1239E 248N 1238E
4 1600 250N 1238E 251N 1234E
4 1700 252N 1236E 251N 1234E
4 1800 253N 1234E 253N 1235E
4 1900 254N 1234E 254N 1235E
4 2000 254N 1233E 254N 1234E
4 2100 255N 1232E 255N 1234E
4 2200 258N 1236E 256N 1233E
4 2300 257N 1232E 257N 1232E
5 0 258N 1232E 258N 1232E
5 100 260N 1233E 259N 1232E
5 200 263N 1233E 261N 1234E
5 300 264N 1232E 263N 1233E
5 400 265N 1232E 264N 1233E
5 500 266N 1231E 266N 1233E
5 600 269N 1232E
5 700 272N 1230E
5 800 272N 1229E
5 900 274N 1224E
5 1000 273N 1222E
5 1100 271N 1221E
5 1200 275N 1221E
5 1300 276N 1220E
5 1400 276N 1218E
5 1500 276N 1218E
5 1600 278N 1218E

g6lg




o.m

a#Fm

b |

NE SI—Ne~a~xd

Table 6. Center location and intensities of typhtohI SA(0509)by CWB

EE| me| T® Ty m* | m” | si N é
| I £ 2 E tA s | —e | 77 [T |C ae
0509| IN | MATSA |2005| 0§ 01 0233 RERNB > TEA 13.8| 132.5 FAIR 25 25 [
0509| iN | MATSA |2005| 08 01 0533 IR/EIR/VIS > tEA 14.7] 131.8 FAIR 25 25 |
0509] IN | MATSA | 2005] 08 01 0833 IR/EIR/VIS > tEA 149] 131.2 FAIR 25 25 |
0509| [N | MATSA | 2005] 08 01 1133 IR/EIRVI§ > tEA 15.2| 130.8 FAIR 25 25 [
0509| iN | MATSA |2005| 08 01 1433 EIRIR | > tEA 15.6| 130.4 FAIR 25 25 |
0509] IN | MATSA |[2005] 08 01 1733 EIRIR [ >'tEA 159]| 130 FAIR| 25] 25] |
0509| IN | MATSA | 2005] 08 01 2033 EIRIR | >'tEA 16.3| 129.7 FAIR 3 3] Cv
0509| iN | MATSA | 2005| 08 01 2333 IR/EIR/VIS > tEA 16.9]| 1291 FAIR 3 3| Cv
0509] IN | MATSA | 2005] 08 02 0233 IR/EIR/VIS > tEA 175] 128.5 FAIR 3 3]
0509| IN | MATSA |2005| 08 02 0533 IR/EIR/VIS > tEA 17.9]| 1284 FAIR 3 3]
0509| iN | MATSA | 2005| 08 02 0833 IR/EIR/VIS > tEA 185| 1284 FAIR 3.5 3.5/ Cv
0509| IN | MATSA |2005] 08 02 1131 EIRIR | >"tEA 18.8| 128.2 FAIR 4 4] Cv
0509| IN | MATSA | 2005| 08 02 1432 EIRIR | >'tEA 19.4]| 127.9 FAIR 4 4] Cv
0509| iN | MATSA |2005| 08 02 1733 EIRIR | > tEA 20 | 127.2] FAIR| 4.5 45|/ Cv
0509] IN | MATSA | 2005] 0§ 02 2033  EIR/IR >TEA 20.3] 126. FAIR 4.5 45 Cv
0509| IN | MATSA |2005| 08 02 2333 IR/EIR/VIS > tEA 20.5] 1264 FAIR 4.5 4.5 [
0509| iN | MATSA | 2005| 08 03 0233 IR/EIR/VIS > tEA 20.9] 126.2] FAIR 4.5 4.5 [
0509| IN | MATSA |2005] 08 03 0533 IR/EIR/VIS > tEA 21.1] 126 FAIR| 45] 45] |
0509| IN | MATSA | 2005| 08 03 0833 IR/EIR/VIS > tEA 21.3] 1257 FAIR 4.5 45 [
0509] IN | MATSA [2005] 08 03 1131 EIRIR | >"tTEA 21.6] 1257 FAIR 4.5 45 |
0509| IN | MATSA [2005] 08 03 1433 EIRIR [ >'tEA 21.9] 125 FAIR 4.5 45 |
0509] IN | MATSA | 2005| 08 03 1733 EIRIR | >'tEA 22.2] 1253 FAIR 4.5 45 |
0509| iN | MATSA | 2005| 0g 03 2033  EIR/IR >TEA 22.7] 1251 FAIR 4.5 4.5 |
0509| IN | MATSA |2005| 08 03 2333 IR/EIR/VI§ m~ 5A 23.1] 1248 FAIR 5 5| Cv
0509| IN | MATSA |2005| 08 04 0233 IR/EIR/VI§ m~ 5A 235] 1247 FAIR 5 5| Cv
0509| iN | MATSA | 2005| 08 04 0533 IR/EIR/VI§ m~ 5A 23.8] 1246 FAIR 5 5]
0509| IN | MATSA |2005| 08 04 0833 IR/EIR/VI§ m~ 5A 24.2] 1246 FAIR 5 5]
0509| IN | MATSA |2005] 08 04 1131 EIRIR | m"~ 5A 245] 1242 FAIR 5 5]
0509| iIN | MATSA |2005| 08 04 1433 EIRIR | m~ 5A 247] 124 FAIR. 5 5 [
0509| IN | MATSA | 2005] 08 04 1733 EIRIR | m” 5A 25.2] 1235 FAIR 5 5]
0509| IN | MATSA | 2005| 08 04 2033 EIRIR | m~ 5A 25.3] 123.3 FAIR 5 5]
0509| iIN | MATSA | 2005| 08 04 2333 IR/EIR/VI§ m~ 5A 255] 123.3 FAIR 45 5] tt
0509| IN | MATSA |2005| 08 0§ 0233 IR/EIR/VI§ m~ 5A 26.1] 1232 FAIR 45 5] tt
0509| IN | MATSA |2005| 08 0§ 0533 IR/EIR/VI§ m~ 5A 26.6] 1231 FAIR 45 5] [
0509| iN | MATSA |2005| 0g 0§ 0833 IR/EIR/VI§ m~ 5A 27.1] 122 FAIR 45 5] |
0509| IN | MATSA |2005] 08 0§ 1131 EIRIR | >"tEA 27.4] 1222 FAIR 4] 45[ tt
0509| IN | MATSA |2005| 08 0§ 1433 EIRIR | >'tEA 276] 121.8 FAIR 4] 45[ tt
0509] TN | MATSA [2005] 08 03 1733 EIRIR | >"tTEA 28 [ 1215 FAIR| 35 4|+t
0509] IN | MATSA | 2005] 08 0§ 2033 EIRIR [ >"tEA 28.2] 1211 FAIR 35 4] tt
0509| IN | MATSA | 2005| 08 0§ 2333 IR/EIR/VIS > tEA 28.4] 1209 FAIR 35 4] [
0509| iN | MATSA | 2005| 08 06 0232 IR/EIR/VIS >TEA 28.6] 120.6 FAIR 3 4 1
0509| IN | MATSA |2005| 08 06 0533 IR/EIR/VIS > tEA 29 [ 1205 FAIRl 3] 35|ttt
0509| IN | MATSA | 2005| 08 06 0833 IR/EIR/VIS > tEA 295] 120.2 FAIR 3] 3.5 |
0509| iN | MATSA |2005] 08 06 113] EIRIR | >"tEA 30.1] 1204 FAIR 3| 35| |
0509] IN | MATSA | 2005] 08 06 1433 EIRIR [ >'tEA 30.4[ 1199 POOR 3 | 35| |
0509| IN | MATSA | 2005| 08 06 1733 EIRIR | >'tEA 30.7] 119.2 POOR25| 3 [ttt
0509| iN | MATSA |2005| 08 06 2033 EIRIR | >'tEA 30.9] 118.7 POOR25| 3 [ tt
0509] IN | MATSA | 2005| 08 06 2333 IR/EIR/VIS > tEA 31 [ 1185 POOR25| 3 |1t
0509| [N | MATSA | 2005] 08 07 0232 IR/EIRVI§ > tEA 31.1] 118.3 POOR25| 3 [
0509| iN | MATSA | 2005| 08 07 0533 IR/EIR/VIS > tEA 31.4[ 118.3 POOR25| 3 [
0509| IN | MATSA |2005| 08 07 0833 IR/EIR/VIS > tEA 31.8[ 1185 POOR 2 | 25 [ t¢t
0509| IN | MATSA |2005| 08 07 1131 ERIR | | %2&A 32.5| 118.8 POOR 2 | 25 | ¢
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Table .7 24-hr mean forecast error(km)for typhdatsa(0509)

CWB m U=]txCo- PGTW -¢$}E O6m~pl CoO-
RJTD 2!pl C6-— BABJ ¢ pl Co6-—
CWB PGTW RJTD BABJ
CwB 32 57 A B
57 0 C D
PGTW 23 62 24 62 AdB X1 YCO tEUL»G
61 -1 62 0 BdB X WBCOx p 24[ A, (km)
RJTD 32 57 23 61 36 71 CdBY WBCOz p 24[ A,e (km)
71 14 77 16 71 0 DdBY WCH+ ° X WCoHx “10é (

BABJ 28 59 23 61 30 73 30 47
47 -12 50 -11 47 -26 47 0

d8. zCoO6ai™INE 48[ C“,ep° "Imzi®OLpa as
Table 8. 48-hr mean forecast error(km)for typhdtatsa(0509)

CWB m U=]t+Co- PGTW -¢$}E o6m~ pl Co-
RJTD 2!pl C6-— BABJ ¢ pl Co6-—
CWB PGTW RJTD BABJ
CcwB 24 96 A B
96 0 C D
PGTW 20 90 21 87 AdB X1 YCO6 tEULI»G
88 -2 87 0 BdB X WBCo6+ p 48[ A, (km)
RJTD 20 90 20 88 20 98 CdBY WBCO6+ p 48[ A,- (km)
o8 8 98 10 98 0 DdBY WCH+ ° X WCoHx “10é (

BABJ 22 95 20 88 20 98 24 59
61 -34 59 -29 59 -39 59 0

d9. zCoO6Aai™INE 72[7C",ep° "ImzI®OLpa as
Table 9. 72-hr mean forecast error(km)for typhdtatsa(0509)
CWB m U=]t+Co- PGTW -¢$}E o6m~ pl Co-
RJTD 2!pl C6- BABJ ¢ pl Co6-
CWB PGTW RJTD BABJ
CwB 14 151 A B
151 0 C D
PGTW 16 151 17 175 AdB X | YCO tEUL»G
171 20 175 0 BdB X WBCo6x p 72[ A, (km)
RJTD 16 151 16 171 16 185 CdBY WBCOx p 72[ A,e (km)
185 34 185 14 185 0 DdBY WCé6+ ° XWCo+ “10& (
BABJ 16 151 16 171 16 185 18 142

145 -6 145 -26 145 -40 142 0
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Report on Typhoon 0509 (Matsa) of 2005

Hsin-chin Hsu

Central Weather Bureau

ABSTRACT

Typhoon Matsa (0509) formed as the ninth one in520@er the western Northwest Pacific oce
It moved north-northwesterly and developed intoyphbon at 1800UTC August 02, 2005. Aft
passing through the northeast ocean of of Taiwaats®l landed over Mainland China in the ec
morning of August 06, then dissipated as a tropdegiression.

During the typhoon warning period, there was hemig over northern mountain area of Taiwze
The observations showed that the maximum accunwutatefall of 552.5mm and 491.0mm occurred
Jhuzihhu and Alishan, respectively.

The 24-hour and 48-hour official track forecastoesrfor this typhoon by the Central Weatt

Bureau were 57km and 96km, respectively.

Key words tropical depression, distribution of rainfall.
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Table 1. Summary of tropical storms/typhoons oanre in western North Pacific Ocean since 1958.
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d2.2005( 94) £coe Ié+t6E bd
Table 2. Summary of the tropical storms/typhoonsrdkie western North Pacific Ocean in 2005.

z°t (UTC) 3«ts ats +am” | hhm™” +apEUJ 8% (km) m
1E3/E E | BIWNZ %o Ao
I'l |1I"'»G del2 mépB NGDB ¢® |B— |g@ |®— |E 0" |EU "’ Né%E | 06:3] AR/ (remark
tke) (typhoon name) (rH 7 M(30kts) | 10 M(50kts) (track types)
(life period) | ( 64knots) [ ( 100knots) (&) | (&) | (&) | (&) | (hPa) (m/s) 6xD
1 1 0501 |, (KULAP) 1512~1906 g 9 90 | 9.0| 147.3 185 1550 985 25 150 g -] g 1"uA "]
3 1 0502 W (ROKE) 1500~1800 g 9 72 | 115 137.6 113 117|3 980 28 200 g -t g 2448 g
4 1 0503 Ifil1 (SONCA) 2300~2712| 2400~2618 9 108 | 11.7| 132.7 28p 15000 945 43 200 100 | meé g 1"uA g
6 1 0504 | NN (NESAT) 0100~1106| 0200~081 9 246 | 10.5) 143.0 36.p 1470 935 48 200 80 mé g 1"uA g
7 1 0505 @A (HAITANG) 1200~2012 | 1318~1903  1606~180 204 2B.21.8§ 28.0| 117. 912 55 280 120 N ¢B-B 2448A .« E
7 2 0506 )YN (NALGAE) 2012~2412 g 9 96 | 25.6| 162.6 36.0 1640 992 23 100 g -t g 1"uA g
7 3 0507 i T (BANYAN) 2118~2806 g 9 156 | 15.0| 137.4 47.5 1510 980 28 200 g -t g 1"uA g
7 4 0508 |11 (WASHI) 2912~3118 g 9 54 | 18.5| 111.7 20.p 1030 985 23 100 g ) g 44487 g
7 5 0509 [IN (MATSA) 3112~0712 | 0218~060! 9 168 | 11.7| 133.9 32 1187 955 40 250 80 mé |¢B-B 44487 .« E
8 1 0510 [T (SANVU) 1106~1400 g 9 66 | 17.1f 1251 27.p 1150 985 25 200 g ) ¢B-B 444PA g
8 2 0511 | (N (MAWAR) 1918~2706 | 2100~251 9 180 | 20.8 142.6 37.p 1490 932 48 250 100 | mé g 1"uA g
8 3 0512 (&L (GUCHOL) 2106~2512 g 9 102 | 24.9] 1485 45D 1640 980 28 150 g ) g 1"uA g
8 4 0513 ha (TALIM) 2700~0206 | 2812~0106( 3000~3117 150 14.1 B427.5| 1148 920 53 250 100 LY ¢B-B 24487 .« E
8 5 0514 | °° (NABI) 2912~0800| 3018~061 0112~0418 228 15.0 152A0| 145.Q 915 53 300 100 N g 1"uA g
9 1 0515 i[1  (KHANUN) 0700~1218| 0818~1117 9 138 | 13.3 135.0 35p 12100 950 43 200 80 mé |¢B-B 2448 g
9 2 0516 |[d@y (VICENET) |1612~1900 g 9 60 | 11.3| 114.2 20.p 1010 985 23 150 g -t g 2448 g
9 3 0517 | @ (SAOLA) 2018~2612| 2200~260! 9 138 | 21.6| 151.5 38p 15000 955 40 200 80 mé g 1"uA g
9 4 0518 | 0 W(DAMREY) 2100~2800 | 2412~260§ 9 168 | 18.0| 123.0 20.p 1010 955 40 200 50 mé B 2448 g
9 5 0519 | SAKLONGWANG) | 2600~0306| 2700~0209 2912~0121 174  1p.@3.5| 26.0| 115. 925 51 200 80 Nl ¢B-B 2440A < E
10 1 0520 [MV  (KIROGI) 1006~1900 | 1112~1812 9 210 | 22,5 133.9 32 1420 940 45 150 50 mé g 127 g
10 2 0521 | " (KAI-TAK) 2900~0212 | 3006~3112 9 108 | 12.6| 113.6 19.p 10600 955 40 200 80 mé g 44487 g
11 1 0522 |&< (TEMBIN) 1000~1106 g 9 30 | 14.8/ 1245 18 119{3 998 18 100 g ) g 44487 g
11 2 0523 |®@®, (BOLAVEN) |1606~2012 g 9 102 | 14.0| 129.6 184 1226 975 30 200 50 | ~Beé g 44487 g
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Table 3. Statistics of tropical storms/typhoons |
period in western North Pacific Oces

for 2005.

‘G °8+ » G i %0° (%)
1-24 °1lz 0 0.00
25-48 °2% 1 4.35
49-72 ° 3= 4 17.39
73-96 ° 4+ 2 8.70
97-120 ° 5+ 4 17.39
121-144 ° 6+ 2 8.70
145-168 ° 7% 4 17.39
169-192 ° 8+ 2 8.70
193-216 ° 9+ 2 8.70
217-240 ° 10+ 1 4.35
241-264 ° 11+ 1 4.35
265-288 ° 12+ 0 0.00
289-312 ° 13+ 0 0.00
la 23 100.00
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Fig. 1. Monthly numbers and percentages of weshiwrth Pacific ocean tropical storms/typhoons
2005.
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Fig. 2. Comparison between the 2005 monthly trdps&tarms/typhoons numbers and the avera
numbers for the period 1958 through 2004.
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Fig. 3. Annual tropical storms/typhoons genesigtimns for 2005.
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Table 4 (Continued). Summary of tropical storm/typh warnings issued by CWB in 2005.
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Table 4 (Continued). Summary of tropical storm/typh warnings issued by CWB in 2005.
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Table5. Mean forecast track errors (km) for wesiéonth Pacific tropical storms /typhoons in 2005.

= 24[°Co 48[ Co
IAG A,e IAG A,

(Cases) (km) (Cases) (km)

,® (KULAP) 12 125 8 213
V  (ROKE) 9 117 5 187
11 (SONCA) 14 115 10 259
N (NESAT) 38 75 34 133
¢ (HAITANG) 40 78 32 106
\N (NALGAE) 12 111 8 230
i ((BANYAN) 22 152 18 245
1& (WASHI) 6 84 2 79
IN (MATSA) 32 57 24 96
q T (SANVU) 15 115 7 222
N (MAWAR) 26 67 22 136
&L (GUCHOL) 13 117 9 302
a (TALIM) 28 81 20 127
_° (NABI) 34 90 30 136
i (KHANUN) 23 99 15 230
dy (VICENET) 6 157 3 309
® (SAOLA) 19 126 15 301
o W(DAMREY) 29 83 20 146
S /HLONGWANG) 31 62 23 129
[V  (KIROGI) 31 90 27 203
" (KAI-TAK) 15 86 11 113
§7 (TEMBIN) 5 122 4 212
®, (BOLAVEN) 15 140 11 233
al A 475 102.1 358 189.0
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Fig 4. Tropical storm/typhoon tracks for the perfoain January to June in 2005.
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Fig. 5. Tropical storm/typhoon tracks for July i005.
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Fig. 6. Tropical storm/typhoon tracks for Augusit05.
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Fig. 7. Tropical storm/typhoon tracks for Septemibpe2005.
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2005 Western North Pacific Ocean
Tropical Storm/Typhoon Annual Report

Chih-Hsiang Liao

Central Weather Bureau

ABSTRACT

There were a total of 23 tropical storms/typhoowsrovestern North Pacific Ocean in 2005, whi
included 10 tropical storms and 13 typhoons. Thal number is less than the 47 yeanserage of 27.C
for 1958-2004. The Central Weather Bureau issueal warnings on Typhoon Damrey and la
warnings on other six (Haitang, Matsa, Sanvu, TaKimnun and Longwang).

The first tropical storm occurred in middle Janya2@05. In terms of the life period of tt
typhoons, the longest life was the 246 hours ofibgm Nesat, but tropical storm Tembin only exidtad
30 hours. Three typhoons with intensity above Sllahded Taiwan which was the first occurrer
since 1965, including Haitang, Talim and Longwahfge annual average error of official track foresa
was 102.1 km for 24-hour forecast which was bdttan the mean error of 164 km for the period 1¢

through 2000.
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A Study on the Appropriateness of Current Design Sgctrum
for the Central Part of Taiwan

Tian-Pau Chanly Guey-Kuen Y& and Feng-Jiao Liu
1. Nankai Institute of Technology, Nantou, TaiwR@QC
2. Department of Civil Engineering, Van-Nung Insté of Technology, Taiwan, ROC

ABSTRACT

The maximum value of peak ground acceleration (P@#%&prded during the Chi-Chi earthquake
1999 reached more than 1 g. Therefore the TaiwalliBg Code has been modified, and the central
part of Taiwan was upgraded to seismic zone A faume B. To study the appropriateness of current
design spectrum for central Taiwan, in this paplee, acceleration data from 9 earthquakes with ML
5.3~7.3 from 1995 to 1999, collected by the Ceni¥alather Bureau are used and the station sites are
classified into A, B and C (from hard to soft) ttleee types. The horizontal acceleration response
spectra of 5% damping ratio are compared with tHos®m Seed et al. (1976) as well as compared with
the current design spectrum.

The results show that the response spectra obtdined 8 general events are similar to those by
Seed et al. (1976), however, the spectra from ChiiBain shock are much amplified especially in
long-range period.

The current seismic design spectrum, anchoredP& A value of 0.33 g, appears to be considerably
adequate for all three types of sites experien8imgeneral events, but it seems to be underestinfated
site type A and B during Chi-Chi main shock. Tiniplies that the seismic resistant coefficient reeted

be upgraded particularly for near fault area.

Key words: response spectrum, design spectrumglsissification
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Table 1 The conditional frequencies of precipitatamalyzed from 25 surface stations of CWB for tirho
from 1982 through 1996.

(Unit: percentage)
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X— BB 50.4 33.2 8.1 8.3 4897
A+ XY 51.3 34.0 7.3 7.4 4899

& ... 83.4 10.9 29 2.8 4897
B @a 82.6 11.6 3.0 2.8 4897
& %ee 76.2 14.7 4.7 4.4 4897
mg iS 73.0 16.2 55 5.2 4897
C R8 76.3 14.3 4.7 4.7 4899
T%  Ya 75.8 16.4 4.0 3.8 4898
hi d[ / 61.5 29.0 4.9 4.6 4897
+1 =0 59.8 28.6 59 5.7 4897
F / 49.6 43.7 3.4 3.3 4899
8? M” 67.6 21.8 5.3 5.3 4897
20 & 64.3 22.8 6.5 6.4 4897
4Y % 63.1 25.9 55 5.5 4897
X%  OK 58.9 24.9 8.0 8.2 4897
8t 9—AU 67.8 22.2 5.0 5.0 4899
T%o 66.4 23.0 5.3 5.3 4897
;6 ;e 81.1 11.0 4.0 3.9 4897
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Table 2 Same as table 1 but for 6 hours.

6 .28N$UCi°iW 6 .28N$09:iw 6 .28N$UC~°iW 6 .28N$09:iw P& x
o 6.z8NC%w | 9" 6.78N9%w | 9 6.28N9%iw | 9 6 .z8NCeiw

@p >A 31.9 49.6 9.6 8.9 4119
j cw 20.6 61.3 9.1 9.0 4119
T% %, 31.5 48.1 10.6 9.8 4123
M™ -R @a 24.6 58.6 8.4 8.4 4119
*%o 28.1 50.1 11.1 10.7 4119
B " OK 37.1 39.0 13.0 10.9 4119
u@ Wi 42.6 39.5 8.9 9.0 4121
X— BB 25.6 541 9.6 10.7 4122
A+ XY 27.3 52.7 9.6 10.4 4125

&/ 68.8 16.9 8.1 6.2 4125
B @a 69.3 155 8.4 6.8 4122
&e %ee 58.0 23.9 9.9 8.2 4125
mg iS 524 27.7 11.0 8.9 4124
C R8 54.7 22.3 12.5 8.5 4121
T%  Ya 58.5 21.6 11.4 8.5 4124
hi d[ / 41.1 37.6 12.1 9.2 4125
+ =0 42.3 38.7 10.3 8.7 4124
F / 321 49.3 10.3 8.3 4119
8? M” 45.8 34.6 10.8 8.8 4122
20 & 42.9 37.6 10.2 9.3 4122
4Y %. 43.0 37.4 10.0 9.6 4125
XY OK 324 42.2 11.7 13.7 4121
8t 9—AU 44.2 30.0 14.3 11.5 4122
T%o 46.2 34.3 9.9 9.6 4123
;6 ;e 62.7 20.0 10.0 7.3 4125
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Table 3 Same as table 1 but for 24 hours.

24 .28N$U(5°iw 24 .28N$09:iw 24 .28N$U§°iw 24 .28N$09:iw P& x
o 24.78NCow | 9 24.78N9%w | 9" 24.78N9%w | 9 24.78NCciw

@p >A 19.0 63.9 12.2 4.9 1671
j cw 8.9 75.8 10.0 5.3 1671
T% %, 20.2 59.1 13.0 7.7 1671
M® -R @a 12.8 71.5 10.7 5.0 1671
*%o | 12.4 63.3 14.5 9.8 1671
B " OK 16.1 53.4 17.0 13.5 1671
u@ Wi 18.6 43.1 21.2 17.1 1671
X— BB 8.4 64.6 14.0 13.0 1671
+ XYa 95 69.7 12.0 8.8 1671

&/ 50.2 22.0 20.8 7.0 1671
B @4 57.8 14.8 21.2 6.2 1671
& %aee 321 31.4 24.3 12.2 1671
mg iS 26.2 36.5 23.3 14.0 1671
¢ R8 25.6 29.4 29.2 15.8 1671
T%  Ya 37.9 25.9 24.1 12.1 1671
hi d[ / 15.0 45.7 24.5 14.8 1671
+9 =0 22.3 48.4 19.0 10.3 1671
F / 12.1 55.9 18.3 13.7 1671
8? M” 28.8 48.7 13.3 9.2 1671
20 ¢ 22.3 43.9 21.3 12.5 1671
4Y % 17.7 44.2 21.4 16.7 1671
XY 0K 8.6 66.8 10.1 14.5 1671
8t 9—AU 20.5 42.0 24.2 13.3 1671
T%o 19.6 38.5 27.3 14.6 1671
;6 ;e 44.0 23.8 21.8 10.4 1667
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Table 4 The mean absolute error of stations of matated precipitation forecasting for 1 hour using
different weighting coefficients(0.3~0.9) in theabicorrection of forecasting method from 1982
through 1996 and the mean absolute errors by wimatology mean methodpersistence of

deviation method and persistence method . (Unit : mm/hr)
0.3 0.5 0.7 09 | 1)02d | UG | seg2d | BN | sxs
5.Q 2d }=02d

@p>A| 097 | 092 | o091| 096 158 103 098 o091 4897
i ow| 201 | 187 | 182| 185 328 195 180 182 4897
T% %! | 1.00 | 099 | 1.02| 106| 160 113 109 099 4898
M-3@8 207 | 1.90 | 183| 185| 341 196 190 183 4897
% i | 120 | 147 | 119| 125| 189 133 130 117 4897
10"0K | 092 | 091 | 093] 098] 1371 104 100 o091 4897
U@W}| 130 | 127 | 129| 135| 211 143 138 127 487
X— BB| 145 | 144 | 148| 156| 227 16§ 161 144 4897
+ xv| 120 | 118 | 121| 129| 187 136 132 118 4899
'&7.. | 037 | 035 | 035| 036| 070 04d 037 035 4897
B @i 034 | 032 | o031] 032] 063 0335 0338 031 4897
& %z 061 | 060 | 062| 065 106 071 067 06D 4897
mg iS | 077 | 076 | 078| 083 133 o09d 08k 076 4897
C R8| 062 | 059 | o060| 063 104 o069 o065 059 4899
T% v:| 1.56 | 061 | 062| 065 099 071 067 o061 4898
nd/ | 144 | 136 | 124| 119| 256 121 119 119 4897
+1 =6| 114 | 140 | 141| 148| 222 1571 158 14D 4897
F / | 114 | 099 | 092| 092] 18] 097 0938 092 4899
82 M| 069 | 068 | 070| o074] 110 o08d 076 o068 4897
20 8 | 130 | 1.26 | 1.28| 135| 209 144 140 126 4897
4Y %.| 148 | 148 | 152| 160| 237 169 164 148 4897
Xv: OK| 1.06 | 105 | 108| 113 161 119 116 106 4897
89—Ad 080 | 074 | o071] 072 122 o074 078 o071 489
T% : | 145 | 1.44 | 149| 158 219 16§ 162 144 4897
6 = | 054 | 053 | 055| 059| o082 064 061 053 4897
VAR | 2743 | 2581| 2585| 2684 4313 2848 27.57 2541 —
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Table 5 Same as tableedut for the mean precipitation amount in 6 hourd epefficients from

0.1 through 0.7.

0.1 0.3 0.5 0.7 | 1)07d 5?c}gng 5.Q 2d }]fgi o | e

@p >A| 117 | 114 | 115| 118| 150 136 135 114 4119
| ow| 24 | 224 | 217| 219| 305 244 248 217 419
T% %! | 119 | 117 | 118| 1.23| 15| 14| 14 117 4123
MR@3 251 | 23 | 222| 222| 324 247 248 220 4119
% i | 144 | 141 | 143| 15| 179 17| 169 141 4119
100K | 112 | 111 | 113| 119] 131 134 1335 111 4119
U@W}| 134 | 131 | 133| 139] 189 164 164 131 4121
X- BB| 155 | 151 | 154| 161| 196 184 178 151 4122
+ x| 131 | 127 | 128| 133| 167 15| 15% 127 4125
&7 | 049 | 047 | 047| o047| 068 051 051 047  41b5
B @3 044 | 043 | o042] o042] 059 049 043 o042  a1%2
& %= 082 | 08 | 081| o084] 104 097 089 08 4125
mg iS | 094 | 094 | 096| 101 122 114 111 oo 4124
C R8| 079 | 079 | o081| o083 09 095 o091 o070 4121
T% % | 08 | 08 | 082| 087 099 104 099 o0d 4124
nidl | 221 | 204 | 197| 198 271 224 216 197 4125
W =6| 157 | 151 | 15| 152| 196 171 163 18 4124
F / | 158 | 144 | 138| 137] 20| 159 156 138 4119
82 M| 084 | 084 | 086] 09| 103 103 099  o08r 4122
20 8 | 15 | 147 | 149| 155| 19| 178 176 14y 4122
4V % | 16 | 157 | 158| 162| 211 181 182 157 4125
XVi OK| 145 | 1.1 | 141 | 1.14| 138 128 132 111 4121
so—Ad 11 | 11 | 114| 12| 125| 137 143 14 4142
T% : | 152 | 148 | 149 | 155 1.91] 174 171 148 4123
6 =~ | 066 | 065 | o067| 07| o081 087 08l 065 4125
WAE | 3204 | 3001| 3090 3187 4047 3642 3574 3058
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Table 6 Same as tablee%ut for the mean precipitation amount in 24 hours.

ol 03 | 05| 07 |1)0d s?gGg’d 5.Q 7d }E’g}, o | e

@p >A| 128 | 134 | 143| 154 164 18] 176 128 1671
| cw| 264 | 267 | 279| 294| 314 337 351 268 1671
T% %! | 1.20 | 124 | 129| 136 152 159 157 120 1671
MR@34 275 | 278 | 289| 308| 338 35 371 275 1671
% i | 154 | 154 | 158| 165| 188 199 186 154 1671
10"0K | 1.35 | 141 | 1.49| 157| 152 174 180 135 1671
U@W}| 149 | 147 | 147| 150 205 164 184 147 1671
X- BB| 161 | 161 | 164 | 169 192 184 185 161 1671
+ Xvd 147 | 146 | 148| 151| 180 167 171 146 1671
'&7.. | 067 | 066 | o066| 067 o075 o071 077 o066 1671
B @34 064 | 065 | 066| 067| 076 076 074 o064 1671
& % 124 | 119 | 118 | 119| 139 124 126 118 1671
mg iS | 130 | 128 | 128| 130 139 124 150 128 1671
C R8| 113 | 111 | 111 | 11| 125 11§ 120 111 1671
T% v | 113 | 144 | 117 | 121| 141 149 130 118 1671
hid/ | 3.85 | 373 | 365| 362 464 419 404 362 1671
W =6| 193 | 190 | 192| 197| 218 218 219 190 1671
F / | 242 | 232 | 225| 223 290 234 248 228 1671
82 M| 101 | 100 | 1.02| 106 123 119 110 100 1671
26 8 | 175 | 171 | 172| 177| 204] 18§ 190 171 1671
AV % | 202 | 199 | 1.98| 199 234 203 2196 198 1671
XV OK| 1.38 | 135 | 1.39| 147| 144 164 172 135 1671
89—Ad 159 | 160 | 165| 171 190 194 201 150 1671
T% : | 189 | 1.84 | 183| 183 198 183 199 183 1671
6 . | 102 | 103 | 106| 110| 120 129 111 102 1667
“F/,'{,*E 4030 | 4005| 4059 4174 4779 4612 4705 39|56
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Table 7 Same as tableedut from 1997 through 2000.

03 | 05 | 07| 09 |1)0% 5?(}36,_}’ | 5q2d }E’g}, o | e

@p >A| 072 | 066 | 063| 063| 123 061 068 068 3471
| cw| 158 | 137 | 124| 121 269 129 121 128 3471
T% %! | 086 | 0.80 | 078| o081 139 087 o082 080 3471
MR@34 143 | 124 | 111| 1.05| 253 114 108  1.i1 3471
% i | 099 | 096 | 097| 101| 162 107 104 096 3471
10"0K | 060 | 058 | 058| 060] 105 066 062 058 3473
U@W}| 091 | 089 | 091| 096 151 104 099 089 3471
X- BB| 119 | 115 | 117 | 125| 186 134 120 115 3468
+ Xv 106 | 100 | 100| 103| 170 109 106 100 3471
'&7.. | 032 | 031 | 032| 033 o058 036 034 o031 3471
B @34 020 | 029 | 030| 031 o049 o034 032 030 3471
& %@ 051 | 052 | 054| 057| 087 064 058 052 3471
mgis | 071 | 071 | o074| o079] 119 o081 o081 o071 3471
C R8| 050 | 050 | 052| o055 086 06d 056 050 3470
T% % | 038 | 037 | 038| 041 076 047 048 037 3471
hid/ | 074 | 069 | 068| 069 163 o074 071 060 3471
1 =6| 094 | 093 | 095| 1.00| 160 107 104 093 3471
F / | 064 | 057 | 054| o054] 135 o054 058 058 3471
82 M| 038 | 036 | 036| 037] 079 041 037 036 3471
26 8 | 093 | 095 | 099| 107| 154 115 112 095 3471
AV % | 111 | 109 | 113| 120 188 129 126 109 3471
Xv: 0OK| 072 | 074 | 079| o085 111] 091 088 074 343
89—Ad 035 | 034 | 034| o035 070 034 036 038 3455
T% : | 094 | 095 | 099| 106| 160 115 11 095 3471
6 | 022 | 022 | 022| o024 o045 o021 024 o022 3470
“F/,'{,*E 1903 | 1820| 18.17| 1889 3294 2041 19.84  17/89
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Table 8 Same as tablee%ut from 1997 through 2000.

01 | 03 | o5 | 07 |1)0% 5?(}36,_}’ | 5q2d }E’g}, o | e

@p>A| 089 | 081 | 076| 074 12| 088 078 08l 3143
i ow| 20 | 176 | 160| 154| 265 174 158 14 3143
T% %! | 1.03 | 094 | 091| 092 136 109 098 o094 3143
MR@34 1.85 | 1.63 | 148| 141| 253 159 142 148 3145
% i | 116 | 1.07 | 1.03| 104| 151 121 114 107 3143
100K | 076 | 07 | 068| 068| 105 o081 073 071 3145
U@Ww}| 093 | 088 | 085| o085 120 o099 10 088 3146
X- BB| 113 | 1.06 | 1.05| 1.09| 153 133 121 106 3184
+ X 121 | 112 | 107| 1.08| 1571 129 116 112 3143
&7.. | 04 | 04 | 042| o045| o057 o055 049 04 3146
B @34 035 | 035 | 036| 038 047 046 041 036 3143
& %@ 062 | 061 | 063| 066 083 0717 071 061 3146
mgis| 08 | 079 | o082| o086| 107 104 09  o0d 3143
C R8| 059 | 060 | 063| o068 082 084 076 050 3141
T% % | 044 | 045 | 048| 051 073 067 059 045 3144
hid/ | 098 | 096 | 096| 099] 163 129 100 096 3143
W =6| 103 | 10 | 101 | 1.04| 149 124 113 101 3143
F / | o84 | 079 | 075| o075| 137] o091 088 075 3146
82 M| 052 | 049 | 048] 047| 08| 058 05  04b 3143
26 8 | 102 | 1.01 | 103| 109| 131 13| 125 100 3146
AV % | 121 | 117 | 147 | 12| 163 146 137 117 3143
Xv: 0K| 071 | 071 | o074| o079] 09| o093 09 o071 3141
89—Ad 046 | 045 | 046| 048] 071 054 051 045 3180
T% : | 1.03 | 099 | 1.0 | 1.03| 142 124 118 096 3146
6 . | 026 | 026 | 027| o028 o042 o031 038 026 3139
“F/,'{,*E 2221 | 21.00| 2065 2104 3087 2496 2302 2068
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Table 9 Same as tablee®ut from 1997 through 2000.

0.1 0.3 0.5 0.7 | 1)62d 5?(}36,_}’ 4|52 ;fg,}, g | "5x8
@p >A| 0.75 0.74 0.74 0.77 1.00 0.93 0.85 0.75 1977
j cw| 1.80 1.73 1.74 1.83 2.24 2.19 2.13 1.80 1974
T%o %! | 0.89 0.86 0.89 0.95 1.14 1.19 1.04 0.89 1982
M-R@§4 1.82 1.72 1.67 1.69 2.42 2.01 1.82 1.8p 1971
*%o i 1.04 0.99 1.00 1.06 1.25 1.28 1.20 1.04 1968
10"0K | 0.74 0.74 0.78 0.82 1.04 1.06 0.79 0.7¢ 1971
u@w}| 0.86 0.86 0.88 0.94 1.00 1.11 1.24 0.86 1968
X— BB| 0.89 0.90 0.97 1.06 1.08 1.28 1.22 0.89 1971
4 Xyl 1.00 0.98 1.01 1.10 1.28 1.35 1.24 0.98 1960
:&7... | 0.41 0.43 0.46 0.50 0.56 0.63 0.55% 0.43 1955
B @& 0.35 0.35 0.35 0.37 0.52 0.48 0.42 0.35 1961
& %ae 0.83 0.82 0.84 0.89 1.06 1.09 0.96 0.8¢ 1960
mg iS | 0.97 0.95 0.95 0.98 1.18 1.12 0.97 0.95 1955
(C R8| 0.67 0.66 0.67 0.71 0.98 0.89 0.75% 0.66 1947
T% Y4| 0.63 0.64 0.67 0.71 1.03 0.96 0.70 0.63 1954
hid][/ 1.34 1.32 1.34 1.38 2.19 1.91 1.22 1.38 1973
+ =5| 1.06 1.06 1.09 1.12 1.38 1.32 1.1% 1.06 1969
F o/ 1.00 0.99 1.02 1.06 1.49 1.32 1.14 1.06 1977
82 M| 0.60 0.60 0.60 0.61 0.85 0.78 0.60 0.6D 1977
20 8 | 1.07 1.07 1.11 1.18 1.21 1.35 1.36 1.07 1966
4Y %.| 1.10 1.12 1.17 1.25 1.33 1.46 1.37 1.17 1969
XY OK | 0.60 0.63 0.68 0.74 0.73 0.90 0.93 0.63 1957
8t9—AU 0.55 0.56 0.57 0.59 0.98 0.80 0.48 0.55 1969
T%o : 0.91 0.94 1.01 1.08 1.14 1.31] 1.22 1.01 1969
B e 0.40 0.39 0.39 0.39 0.59 0.49 0.33 0.4D 1954
“F/,'{,*E 2226 | 2206| 2262 2374 2068 2019 2568 2255 —
Z+ 18%24 z8NjY*A@»\6l OR:+e1)02d i 8N &jY*A]30}"}=02d U1 )O04.ce]30}l Pi' )O
0}GY5+Q 2d 15¢Q 2d&YjY*A]30}"}=0?d &)- 25  >c9e"[Y*A]30}"}=0?d!Y &b OR:+"Piq! & #x
"$@»Mh1)004.02]30} Pi' ", 1 CI 29.68i 1jYO® ib"8%4&)0"8:x8 8sjp@2. 4¥8%4jY*A8N
29.19 25.68&Y22.55 mm/hes 1+.0e8K1 )O2di >D+th 4ITf2iel6bA «=0JEM R-Z+#UT-Z+ i$e
0}GY5+Q ?2d i5.Q 2d UTE(F $$'Cl  24.0%i - | Fe &jY*A]30}1=0?djY*A U1 )O04.ce]30}
22.7% 12.2%i2-Z+ Yal F+jY*A]30}"}=02d U )- 25"8@»Mh)O>c1 )O?d&Y0}GY5Q ?d.7 &b "OR
1)O04.02]30} Pi' )O>c1 )O?d i0}Gy5+Q 2d +T—1.Z28Niwd"&Y6 .z8N1 YO8Niwd"l jY*A:°

&Y5Q 2d!Y {1OZ+ Y4H =™d\"Q8 CI0.1 &Y 0.3  laeOR:+I1&> &jY*A]30}"}=02djY*A UZ+Fe)Ott
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The Development and Application of Bias Correctionn Typhoon
Rainfall Forecasting

Tien® hiang Yeh Huei%z in Wang Shih3 hi Wu

Central Weather Bureau

ABSTRACT

Yeh et al. (1999) proposed the persistence of tiemianethod to predict typhoon rainfall amount in
Taiwan area. Their hypothesis was that the devriaftiom previous-projection between the forecasting
of climatological mean method and the observationld be persistent and can be used to modify &s ne
projection. The hypothesis of bias correctiontfa forecasting of climatological mean method vies t
the above=mentioned deviation was due to the gebgral characteristics of stations and the dewmatio
used to modify the forecasting of climatologicalanemethod should therefore be different. Through
the analysis, a proper proportion was found to $eun the method for prediction. This study uthed
data of 1 hour accumulated rainfall and the meaurlizcrainfall in 6 and 24 hours collected from 25
surface stations of Central Weather Bureau from218&ough 1996 and the forecasts from the
climatological mean method developed by Wang e{(¥86) . There were about 4800, 4000, and
1600 observation data and prediction for the ptajas of 1-h, 6-h, and 24-h at each station in the
development of bias correction of forecasting. Wenrapted to find the weighting coefficients for bac
station of the three projections while we got th@eimum absolute mean error at each station. W the
used the product of weighting coefficient and thevidtion of the observation and the forecasting of
climatological mean from previous-forecasting ta ad the forecasted rainfall amount for this tinbeps
by climatological mean method. About 3400, 3006d 4900 cases from 1997 to 2000 of the three
projections at each station were used for verificat Summations of mean absolute error of 25mtati
of the three projections were calculated and coetparwith the forecasts from methods of persistence,
persistence of deviation developed by Yeh et a89)9and climatological mean.

The results indicated that the summations of albsoluean errors of 25 stations for 1-hour
climatological mean, persistence of deviation, iségace, and bias correction forecastings were432.9
20.41, 19.03, and 17.89 mm/hr, respectively; theramement ratios of bias correction of forecastingr
them were 45.7%, 12.3%, and 7.5%. The summatibabsolute mean errors of 25 stations for the 6-h
projection by each method were 30.87, 24.96, 28r@220.68 mm/hr; and the improvement ratios of bias

correction of forecasting for each were 33.0%, %/.2nd 10.1%. The summations of absolute mean
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errors of 25 stations for 24-h projection by eadtthod were 29.68, 29.19, 25.68, and 22.55 mm/it; an
the improvement ratios of bias correction of fostirey over them were 23.9%, 22.6%, and 12.1%.
These results showed that the bias correction m&chsting could reduce the error of typhoon rainfal

prediction, and could be applied for increasingabeuracy of the typhoon rainfall statistical posigin.

Key words: climatological mean, persistence of dgon, persistence, and bias correction of foréegst
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Applications of Artifical Neural Network and
Regression Model on Storm Surge

Sheng, C. H? and Tsai, C. H.
1. Department of Earth Sciences, NTNU
2. Marine Meteorology Center, CWB

3. Department of Marine Environmental Informatig,0U

ABSTRACT

Storm surge caused by typhoon is one of the majtofs of making the damage in coastal areas in
Taiwan. One method of predicting the surge leweltd use complicated numerical models. It is
desirable to develop a less complex method to fimetdict surge level for disaster mitigation.

The objective of this study is to use a linear ipldtregression model as well as the artificial nagéu
network model to connect storm surge levels widedes of independent variables. They are local se
level pressure, air temperature, due point, redatiumidity, maximum wind direction, maximum wind
speed, gust wind direction, gust wind speed, pietipn, astronomical tidal level, distance betwee
tide station and typhoon, typhoon central presdorgitude and latitude of the typhoon center, tyq
radius, typhoon movement speed, typhoon maximunaisesl wind speed, and the gust speed.

It was found that these variables generally hatisfaatory correlations with surge levels. Better
results were obtained for stations on the easttc@asrelation for surge deviation was better atyia

stations than the others.

Key words: surge, multiple regression, artificiaumal network, independent variables.
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Table 2. Warnings issued by CWB for typhoon CHANCHU
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Fig. 1. The best track of Typhoon chanchu(0601).
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Fig. 2. The surface analysis at 0000UTC 10 May,
2006.
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Fig. 3. The 500hPa analysis at 0000UTC 10 May,
2006.
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Table 1. The best-track positions, intensity and/emoent of typhoon CHANCHU.

ENEENEENEENEES BEN BEN BESBEN BENBENEEN BES BEN BEN BES BEN BEN BES BEN BES BESEES BES BENAEN BES BN BES BESEEN BES BEN BEN BES BN

8Nh" P~15 | P"15 | %2R>2+hL.S%d8H& S%db®15 9++1k7b® 9Ck796U2 40
ute) | (N) B (hPa) | (degree) (km/hr) |5¢Q k7| hok7 | 30kts | 50kts 3
(m/s) | (m/s) | (km) | (km)

050912 8.4 132.5 998 266 27 18 25 100 anl5k@Kk
050918 8.5 131.8 998 278 13 18 28 100 arl5k@Kk
051000 9.1 130.7 995 299 23 2( 28 150 arl5k@Kk
051006 9.6 129.8 990 299 19 23 30 200 arl5k@Kk
051012 9.8 129.3 985 292 10 25 3B 200 anl5k@Kk
051018, 10.3 128.9 985 322 12 245 3B 2D0 arl5k@Kk
051100 10.9 128.1 980 307 18 2§ 35 200 arl5k@k
051106| 11.5 127.1 980 301 21 2§ 35 200 arl5k@Kk
051112 12.1 125.9 980 297 24 2§ 35 2D0 anl5k@Kk
051118| 12.4 124.7 980 284 22 2§ 35 2D0 arl5k@Kk
051200 12.8 123.7 980 292 19 2§ 35 200 arl5k@k
051206, 13.0 122.6 980 281 19 2§ 35 2D0 arl5k@Kk
051212| 13.0 121.8 980 270 15 2§ 35 200 anl5k@Kk
051218 13.0 121.2 980 270 11 2§ 35 2Dp0 arl5k@Kk
051300 13.5 120.5 980 306 15 2§ 35 200 arl5k@Kk
051306| 13.9 119.3 975 289 23 3( 38 200 bk 15k @K
051312 14.0 119.0 975 289 6 30 38 200 815k @k
051318| 13.9 118.3 970 262 13 33 413 2D0 b®415k @K
051400| 13.8 117.6 965 262 13 35 46 250 80,15k @k
051406| 13.9 116.6 960 276 18 38 48 300 10%15k@Kk
051412| 13.9 116.0 955 270 10 4( 50 3P0 10%15k@Kk
051418| 13.8 115.4 945 260 11 43 53 300 10%15k@Kk
051500 14.1 115.4 943 360 6 45 56 300  10%15k@K
051506| 14.8 115.2 943 343 13 45 5b 300 10%15k@Kk
051512| 15.3 115.2 943 360 9 45 56 300  10B15k@K|
051518| 16.2 115.0 943 348 17 45 55 300 10%15k@Kk
051600| 16.9 114.9 943 352 13 45 55 300 10215k@k
051606| 17.8 114.9 943 360 16 45 5b 300 10%15k@Kk
051612| 18.8 115.2 945 11 19 43 58 300  10B15k@K|
051618| 19.6 115.3 945 13 15 43 58 300  10215k@K
051700 20.4 115.6 945 15 21 43 58 300  10%15k@K
051706| 21.3 115.9 945 25 16 4( 50 300  10B15k@K|
051712 22.3 116.6 960 20 19 38 48 280 BA/415k@Kk
051718, 234 117.1 965 29 21 35 45 280 B0/115k @K
051800| 24.5 118.0 985 42 30 25 38 250 arl5k@Kk
051806| 26.0 119.3 997 39 43 18 26 150 arl5k@Kk
051809| 27.0 120.2 998 39 48 15 28
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Fig. 5. The 500hPa analysis at 0000UTC 15 May,
2006.
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Fig. 7. The surface analysis at 0000UTC 17 May, MAY, 2006).
2006. Fig. 9. The infrared imagery of CHANCHU

typhoon at 0000UTC 17 May, 2006.
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Fig. 8. The 500hPa analysis at 0000UTC 17 May,

2006.
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Fig. 10. The infrared imagery of CHANCHU
typhoon at 0000UTC 18 May, 2006.
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Table 3 The meteorological summary of CWB’s stadiduring the passage of typhoon CHANCHU.

@Mi| @»Mh _s_;-!Y>2+t1 < +1J;h"k7 i} 9++91 )Ok7b® i} _ ?-+ﬂhU>AdA ~ ] PihU>Ad’:
vhkk! Mhacel 8 E 8Nh" | k7b®| k70€} k7& | 8Nh" | k7b®| k70¢} k7& | 8Nh" | «28N | >, z8Nh" | %D$«f§| *,z8Nh" | 8"E * bS8Nh"

(hPs) | (LST) | (m/is) B | 45 | (LST) | (m/s)] B | (5 | (LST) | (mm) (LST) (mm) (LST) | (mm (LST)
466950 10" 0K | 1000.0| 18/15:554 2755 10 180 18/11:47 19.5 8 |18014t87 13.0 17/20:03 6/0 17/20:33  54.6 18/02:3004:8K
466940 *%oi 999.7| 18/15:21 124 6 150 18/02:48  B.0 4 [190 1BMP 24.5 17/13:.01 65 17/13.08 58.9 17/02:30~18«
4669100 jcw | 1418.0 18/15:551 166 7 160 17/09:53 6.9 4 [150 4780 32.0 17/16:52 8)5 17/17:201  70.0 17/02:30~18(
466930 M-R@4 1000.5| 18/15:47 134 6 40 17/00:55 p.8 4 |20 1B@2: 26.00 17/17:10 95 17/17:3%  57.5 17/02:30~18(
466920 T%%!| 999.5| 18/15:27 13 6 80 17/02:39 5.4 4 |80 17M3:0 25.5 17/16:05 7.0 17/16:45  60.6 17/02:30~17/:
467571 8?M" | 999.8| 18/14:24 13[ 6 210 18/13:p7 B.8 3 P00 1808 5.5 17/15:29 1.5 17/15:31  14.7 17/02:30~18K
467770 ;6;e 1001.7] 18/05:09 262 10 160 18/13:p7 12.9 6 |18013t87 5.0 18/03:57, 3)5 18/08:56  26.5 17/05:20~@2(
467490 T%. ¥a| 1002.0, 18/05:.04 16,8 7 230 18/1454 7.1 4 190 28m 5.5 17/09:21 15 17/09:25  26.2 17/04:30~18C
467650| 8t9—A(| 1434.6/ 18/05.04 16)9 7 280 18/14:p9 .7 3 P40 4BA 6.0 17/09:22 15 17/09:3f  25.6 17/02:30~18(
4673500 B @& | 999.8| 18/04:3§ 24.p 9 200 18/00:p5 14.8 7 [00 2:B® 8.5 18/02:40 80 18/02:40  39.5 17/05:40~18F
467300 : & /... | 999.8| 18/04:14 33 12 200 18/02:p1 23.3 9 [1900388 4.5 18/00:30 35 18/00:3f  15.5 17/06:40~184
467530| hid[/ 3072.8 18/04:52 19)9 8 170 18/15(19 5.7 4 [130 430 16.0 18/13:47 5/5 18/14:06 102.0 17/02:30~2:8(
4675500 F/ 3066.9 18/04:5§ 44/5 14 210 18/06:03 7.2 |10 |228/08t22 11.5 17/09:31 3|5 18/12:52 101.0 17/03:60HE:3(
467480 ('R8 | 1001.5| 18/04:33 205 8 200 18/04:14 9.1 5 [10 43® 37.0 18/03:23 13/0 18/04:05 8.5 17/04:20-2:8(
467410 T%%ae 1002.6| 18/04:04 27)8 10 180 18/02:p7 14.2 7 |19002t81 19.0 18/01:38 10/0 18/02:23  35.2 17/04:2BHA8(
467440 mgiS | 1003.3] 18/03:31 1883 8 180 18/04:56 9.7 5 [180 5&m 10.J 18/03:55 9)5 18/03:56  28.0 17/02:30~18A
467590 208 | 1004.6| 18/04:15 1473 7 160 17/10:42 7.3 4 [150 1t@AL 91.9 17/02:30 200 17/02:51 19[.0 17/02:30B&:8(
467620 XY 0K| 1004.8| 18/16:17 34)6 12 280 18/1219 22.3 9 [24012135 1.0 18/06:56 1)0 18/06:5p 1.0 18/06:56~184
4675400 +=6 | 1002.8| 18/15:1 13J7 6 190 18/14:53 6.6 4  [140 67W 42.0 17/04:21] 120 17/0450  99.0 17/02:30-9:81
467660 T%.: | 1000.8| 18/15:.08 17.9 8 200 18/11:51 9.1 5 00 1iBAl 36.0 17/07:00 125 17/07:38 755 17/02:30-a:8(
467610 4Y%. | 998.8| 18/14:29 23[ 9 220 17/22:20 11.4 6 [10 8B 20.0 18/01:34 90 18/01:48  64.9 17/02:30~184
466990 U@W) 999.2| 18/16:17] 15.9 7 170 18/15:81 1p.1 6 [150 S3m 32.0 17/08:38 100 17/09:28 12p.0  17/02:3(BE:8(
467080 .+X¥s | 998.9| 18/15:09 13J 6 100 17/17:51 B.8 4 [00 10685 215 17/18:25 1155 17/18:1p  66.5 16/17:30~180
4670600 X-BB | 999.2| 18/15:14 204 8 150 17/18:48  DB.7 5 [160 12m8 9.0| 17/02:30 55 17/18:26  53.9 17/02:30~18K
467110, d'h 995.2| 18/08:24 315 11 40 17/22:21 153 7 |50 1320 37.5 18/03:32 110 18/00:06 25y.0 17/06:05-9:8(
467990 ;K& 998.0| 18/15:33 23J 9 350 18/05:17 11.6 6 [360 680 25.0 18/07:43 7/0 18/08:1p 115.6 17/06:48~28L
\E &j cwMh ihid[/ Mh iF / Mh i8t9—AiMh.0mg/ Mh &$ 9«!Y>2+b="1U1td\%*IUmg15!rZ+ i T rZ+iw'p



)¥ 11. F\FOk@K7"D&9®B 9—178t: 18 8t) Vut+6>213.1&“>2A5MhQe+ThoOk7)¥ i
Fig. 11. The gust wind at CWB stations during typh@HANCHU's passage.

)¥ 12. F\FOK@K7"D&*9®B 9—178t : 18 8t) Ya+14>21.1&"“>2ASMhO¥a\—iwd")¥ i
Fig. 12. The accumulated rainfall over CWB statidnsing typhoon CHANCHU's passage.
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17 8t)&*B0) ¢, %IM@iwd Pi)¥ i 178t 08N : 188t 178N&*B0)¢ %IMBiwd
Fig. 13. The 24 hour accumulated rainfall over Pi)¥ i
Taiwan area for 17th May 2006. Fig. 15. The distribution of accumulated rainf

in the Taiwan area during typhoc
CHANCHU's passage.

)¥ 14. 20061 M»1 XT(F\FO)k@k7"D&*9®fB 9—
18 8t)&*B0) ¢, %IM@iwd Pi)¥ i

Fig. 14. The 24 hour accumulated rainfall over
Taiwan area for 18th May 2006.
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Table 4. Center location and intensities of Typh@#ANCHU estimated by the Satellite Center of
CWB.

k@K7PwXivs8 &ceLA 1 9— 8t | 8N | i*)¥L%ji k@k7is* | ¥%2RP~15Yvs2RP"15 )IUA%KI15| T"E | CI"E

0601 F\Fo | 2006| 05| 09 1133 EIR/IR CB 8.2 132.3 Poor 2.5

0601 F\Fo | 2006| 05| 09 1433 EIR/IR CB 8.4 132.1 Poor 2.5
0601 F\Fo | 2006| 05| 09 1733 EIR/IR CB 8.6 131.8 Poor 2.5
0601 F\Fo | 2006| 05| 09 2033 EIR/IR CB 8.7 131.6 Poor 25 2.
0601 F\Fo | 2006| 05| 09 2333 IR/EIR/VI$ CB 9.1 130.7 Poor 3.0.0
0601 F\Fo | 2006| 05| 10 0233 IR/EIR/VI$ CB 9.3 130.3 Poor 3.0.0
0601 F\Fo | 2006| 05| 10 0533 IR/EIR/VI$ CB 9.7 129.8 Poor 3.0.0
0601 F\Fo | 2006| 05| 10 0833 IR/EIR/VI$ CB 9.8 129.4 Poor 3.0.0
0601 F\Fo | 2006| 05| 10 1133 EIR/IR CB 9.9 129.3 Poor 8.5
0601 F\Fo | 2006| 05| 10 143 EIR/IR CB 10.0 129.1 Poor 8.5
0601 F\Fo | 2006| 05| 10 173 EIR/IR CB 10.3 128.9 Poor 8.5
0601 F\Fo | 2006| 05| 10 203 EIR/IR CB 10.6 128.4 Poor 8.5
0601 F\Fo | 2006| 05| 10 2333 IR/EIR/VI$ CB 10.9 128.1 Fair 4.01.0
0601 F\Fo | 2006| 05| 11| 0233 IR/EIR/VI$ CB 11.3 1275 Fair 4.01.0
0601 F\Fo | 2006| 05| 11| 0533 IR/EIR/VI$ CB 11.5 127.1 Fair 4.01.0
0601 F\Fo | 2006| 05| 11| 0833 IR/EIR/VI$ CB 11.8 126.7 Fair 4.01.0
0601 F\Fo | 2006| 05| 11| 1133 EIR/IR CB 12.0 1259 Fair 4.0
0601 F\Fo | 2006| 05 11| 1433 EIR/IR CB 12.2 125.1 Fair 4.0
0601 F\Fo | 2006| 05| 11] 1733 EIR/IR CB 12.3 124.4 Fair 4.0
0601 F\Fo | 2006| 05| 11| 203 EIR/IR CB 12.5 124 Fair 4.0
0601 F\Fo | 2006| 05| 11] 2333 IR/EIR/VI$ CB 12.6 123.7 Fair 4.01.0
0601 F\Fo | 2006| 05| 12 0233 IR/EIR/VI$ CB 12.8 123.7 Fair 4.01.0
0601 F\Fo | 2006| 05| 12 0533 IR/EIR/VI$ CB 13.0 122.7 Fair 4.01.0
0601 F\Fo | 2006| 05| 12 0833 IR/EIR/VI$ CB 13.0 122.1 Fair 4.01.0
0601 F\Fo | 2006| 05| 12 1133 EIR/IR CB 12.9 121.9 Fair 4.5
0601 F\Fo | 2006| 05| 12 1433 EIR/IR CB 12.9 121.4 Fair 4.5
0601 F\Fo | 2006| 05| 12 1733 EIR/IR CB 12.9 121.7 Fair 4.5
0601 F\Fo | 2006| 05| 12 2033 EIR/IR CB 13.1 120.9 Fair 4.5
0601 F\Fo | 2006| 05| 12 2333 IR/EIR/VI$ CB 135 120.5 Fair 4.01.5
0601 F\Fo | 2006| 05| 13 0233 IR/EIR/VI$ CB 13.8 119.7 Fair 4.01.5
0601 F\Fo | 2006| 05| 13 0533 IR/EIR/VI$ CB 14.0 119.3 Fair 4.01.5
0601 F\Fo | 2006| 05| 13 0833 IR/EIR/VI$ CB 14.0 119.7 Fair 4.00.5
0601 F\Fo | 2006| 05| 13 1133 EIR/IR CB 14.0 119.1 Fair 4.0
0601 F\Fo | 2006| 05| 13 143 EIR/IR CB 14.1 118.§ Fair 4.0
0601 F\Fo | 2006| 05| 13 173 EIR/IR CB 14.0 118.3 Fair 4.0
0601 F\Fo | 2006| 05| 13 203 EIR/IR CB 14.0 117.7 Fair 4.5
0601 F\Fo | 2006| 05| 13 2333 IR/EIR/VI$ CB 13.9 117.3 Fair 4.51.5
0601 F\Fo | 2006| 05| 14 0233 IR/EIR/VI$ CB 13.9 117. Fair 4.51.5
0601 F\Fo | 2006| 05| 14 0533 IR/EIR/VI$ CB 13.9 116.6 Fair 4.51.5
0601 F\Fo | 2006| 05| 14 0833 IR/EIR/VI$ EYE 14.0 116.3 Fair 5.6.0
0601 F\Fo | 2006| 05| 14 1133 EIR/IR EYE 14.0 116.4 Good b.5
0601 F\Fo | 2006| 05| 14 1433 EIR/IR EYE 13.9 115.6 Good b.5
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0601 F\Fo | 2006| 05| 14 173 EIR/IR EYE 13.8 1154 Good 5.0
0601 F\Fo | 2006| 05| 14 203 EIR/IR EYE 13.8 1154 Good 5.0
0601 F\Fo | 2006| 05| 14 2333 IR/EIR/VI$ EYE 14.1 115.4 Good 6.®.0
0601 F\Fo | 2006| 05| 15 0233 IR/EIR/VI$ EYE 14.4 115.4 Good 5.®.0
0601 F\Fo | 2006| 05| 15 0533 IR/EIR/VI$ EYE 14.8 115.9 Good 5.6.0
0601 F\Fo | 2006| 05| 15 0833 IR/EIR/VI$ EYE 15.0 115.9 Good 5.6.0
0601 F\Fo | 2006| 05| 15 1133 EIR/IR EYE 154 115.7 Good 5.0
0601 F\Fo | 2006| 05| 15 1433 EIR/IR EYE 15.8 115.1 Good 5.0
0601 F\Fo | 2006| 05| 15 1733 EIR/IR EYE 16.2 115.4 Good b.5
0601 F\Fo | 2006| 05| 15 2033 EIR/IR EYE 16.6 115.4 Good b.5
0601 F\Fo | 2006| 05| 15 2333 IR/EIR/VI$ EYE 16.9 114.9 Good b.%.0
0601 F\Fo | 2006| 05| 16 0233 IR/EIR/VI$ EYE 17.4 114.9 Good b.%.0
0601 F\Fo | 2006| 05| 16 0533 IR/EIR/VI$ EYE 17.8 114.9 Good b.%.0
0601 F\Fo | 2006| 05| 16 0833 IR/EIR/VI$ EYE 18.3 115.1 Good b.%.0
0601 F\Fo | 2006| 05| 16 1133 EIR/IR EYE 18.8 115.7 Good 5.0
0601 F\Fo | 2006| 05| 16 143 EIR/IR EYE 19.1 115.7 Good b.0
0601 F\Fo | 2006| 05| 16 1733 EIR/IR EYE 19.5 115.3 Good 5.0
0601 F\Fo | 2006| 05| 16 2033 EIR/IR EYE 19.9 115.5 Good 5.0
0601 F\Fo | 2006| 05| 16 2333 IR/EIR/VI$ EYE 20.5 115.6 Good b.%.5
0601 F\Fo | 2006| 05| 17 0233 IR/EIR/VI$ EYE 20.9 115.7 Good b.%.5
0601 F\Fo | 2006| 05| 17 0533 IR/EIR/VI$ EYE 21.3 116.4 Good 1.%.0
0601 F\Fo | 2006| 05| 17 0833 IR/EIR/VI$ EYE 21.8 116.4 Good 1.%.0
0601 F\Fo | 2006| 05| 17| 1133 EIR/IR EYE 224 116.6 Good 1.0
0601 F\Fo | 2006| 05| 17| 143 EIR/IR CB 22.9 116.§ Fair 4.0
0601 F\Fo | 2006| 05| 17| 173 EIR/IR CB 234 117.1 Poor 8.5
0601 F\Fo | 2006| 05| 17| 203 EIR/IR ECP 23.9 117.% Poor 8.5
0601 F\Fo | 2006| 05| 17 2333 IR/EIR/VI$ EYE 24.6 118.( Good 3.3.0
0601 F\Fo | 2006| 05| 18 0233 IR/EIR/VI$ EYE 25.2 118.4 Good 3.3.5
0601 F\Fo | 2006| 05| 18 0533 IR/EIR/VI$ CB 26.1 119.3 Poor 2.8.0
0601 F\Fo | 2006| 05| 18 0833 IR/EIR/VI$ CB 27.1 120.1 Poor .2.5

Z+ 5. F\Fok@k{601)¥s2Ritba.)UZ+
Table 5. Eye-fixes of Typhoon CHANCHU(0601).

8Nh{UTC) 'S0

9— | st 8N %!P~ P

05 17 14 22.7 116.9
15 22.8 116.9
16 23.0 116.9
17 23.1 117.0
18 23.4 117.2
19 23.6 117.2
20 23.7 117.3
21 24.0 117.4
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Table 6. 24-hr mean error (km) of track-forecast
for Typhoon CHANCHU.

£~ 0. F\FOK@K /& ENVJY @» VI AIZONKIK S ~
2 jY*A1)0]30}>ca'z+
Table 8. 72-hr mean error (km) of track-forecas
for Typhoon CHANCHU.

CwB | PGTW | RJTD BABJ| BCGZ CwB | PGTW | RJTD BABJ| BCGZ
32 74 24 188
CwB | 74 O CcwB [188 O
32 74/ 33 75 24 188 25 207
PGTW| 74 0] 75 O PGTW | 203 15207 O
32 74 32 74 32 79 24 188 24 203 24 211
RIJTD | 79 5 79 5 79 O RJTD | 211 23{211 8/211 O
32 74 32 74 32 79 32 92 24 188 24 203 24 211 24 241
BABJ | 92 18 92 18 90 13 90 O BABJ | 241 53| 241 38/241 30{241 O
28 73] 28 80| 28 82 28 93 28 81
BCGz| 81 8 81 1/ 81 -1] 81 -121 81 O

Z+ 7. F\Fok@k7&" E\OjY @»M@81z8Nk@k7"~
2 jY*A1)0]30}>ca’z+
Table 7. 48-hr mean error (km) of track-forecast
for Typhoon CHANCHU.

CwB | PGTW | RJTD BABJ| BCGZ
28 130
CwB (130 O
28 130 29 129
PGTW|129 -1]129 O
28 130 28 129 28 168
RJTD | 168 38168 39168 0
28 130 28 129 28 168 28 173
BABJ | 173 43{173 44173 5[{173 O
24 121 24 133 24 172 24 166/ 24 133
BCGZ | 133 12/133 0| 133 -39/133 -33/133 O

A B

C D

A 6Z+KEX T-Y jY*A8Nh"I38&1 =°8 (KM)

B 6Z+KEX at ™jY*A8H?d 24i 481 72.28N1
)O]30} (KM)

CoZ+KEY af ™jY*A8H?d 24i 481 72.28N1
)O130} (KM)

D 6Z+KEY atjY*A8H?d>X afjY*A8H?d, | LS
15(KM)

$ Y4&“U€S8 IrXi U3ZR8CI 6

CWB 6 Yut+Y4>273.1.'8HjY*A

PGTW R a\Rp&—k@k7]6*A %2R U E\OjY*A
RJTD68t9» U E\OjY*A

BJBJ6%!!; U E\OjY*A

BCGZ 61rom U E\OjY*A
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Table 9. The accumulated rainfall in the Taiwan
area during typhoon CHANCHU’s
passage. (Top 25 only)

(951 59178t 08NT,59—188t 178N
Ty%diwdMNO@»
FROM:17-MAY-2006 00:00
TO: 18-MAY-2006 17:00

6!1 |iwd*(>z0)|@»Mh&E@AMhKK 40)9)¢,
1 2985 |0'?2Bo |C1T83U@W}IP2LO:&C”
2 296.5 |+,K0 COT82U@W}P2LO:&C”
3 285.5 |%ae+,>i |C1V19/mgiSPZOA ¢~
4 279.0 |3l; C1S66&s: P2@ M~c”
5 2705 |d'h (&)-| 46787|d’h P2 (&—!éN)h
6 270.0 |+1\O C1T94U@W}P2V»<=c"
7 263.5 |0O"V@/ |C0S6g&e:P21...1¢”
8 257.0 |d'h 46711|d’h Pd+)f= (U= @)
9 252.0 |rB& C1T98U@W}P2LO:&C”
10| 2505 |Fd[ C0Z06|U@W}P?F d[f=
11| 250.0 | "gEjvs |COR34.p: P2208=
12| 2485 |+ C1T95U@W}P2V»<=c"
13| 2430 |?4... C1T80U@W}P2LO:&C”
14 | 241.0 |hiL= C1R13.P: P%if&sc”
15| 2295 |mg.} C1T99U@W}P?F d[f=
16| 2275 [>i™ COS74&s: P2>i ™c~
17| 2260 |\:& C1T90U@W}P2V»<=c"
18 | 2240 |%a<* |C1Z01U@W}P2%aA9c”
19 | 2230 |T-pC |COZO7|U@W}P?FiLeec”
20| 2220 |"2R C0Z05|U@W}P2%aA9c”
21| 2220 |eh C1T86|U@W}P2LO:&C”
22| 2205 |8 C1z02Uu@W}P2[d[c”
23| 217.0 |MzZ/ C1Z04|U@W}P2%AaA9c”
24| 2050 [+fbA |C1T97|U@W}P%#@28c”
25| 2030 |0OV@ |ClZ03U@W}P2V»<=c"

#iiCC33TAREU
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Report on Typhoon 0601(Chanchu) of 2006

Hsin-Chin Hsu

Weather Forecast Center, Central Weather Bureau

ABSTRACT
Typhoon 0601(CHANCHU) was the first tropical cycéoin 2006 occurred over the western No
Pacific Ocean and that Central Weather Bureau dssuwarnings. Typhoon 0601 developed intc
tropical storm over the eastern sea of the Phitippi moved northwestward to the South China Sea,
shifted northward to the Southeast China, and @secktas a tropical depression at 09 UTC May 18.
The observation data showed that there had beet maucfall over eastern Taiwan and Pingtu
area. The maximum accumulated rainfall was 257.0mrdinmen. Meanwhile, the 24hr and 48

official mean track forecast errors of Central WeatBureau were 74km and 130km, respectively.

Key words: tropical cyclone, track forecast error.
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Fig. 1. The best track of tropical Storm Bilis.
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Table 1. The best-track positions, intensity and/emoent of tropical storm Bilis.

~t

~t

~t

~t

~t

~t

~t

~t

~t

~t

~t

~t

8fh" | P~15 | P15 | vi2R>2+H LS%d8HE LS%db@ls O HTK/b® | 9CK7%U2 .
UTC) | (N) E) | (hPa) | (degree)| (kmvhr) | 5*QK7 | hok7 | 30kts[ 50kts| #(E
(m/s) | (m/s) | (km) | (km)

070006 | 134 | 1370| 996 313 24 18 25 100 | aol5k@K
070012 | 141 | 1363 996 316 18 18 25 100 | aol5k@K
070918 | 146 | 1357 996 312 14 18 25 100  |ani5k@k:
071000 | 156 | 1338 996 298 39 18 25 150  |anl5k@k:
071006 | 165 | 132.1] 995 299 34 20 28 150  |aol5k@K
071012 | 169 | 1311] 995 293 19 20 28 150  |acl5k@K
071018 | 17.3 | 1302| 990 295 17 23 30 200 |ani5k@k:
071100 | 178 | 1296| 985 311 14 25 33 260 |ani5k@k:
071106 | 189 | 1290/ 985 333 23 25 33 250 |aoiSk@k
071112 | 193 | 1284| 985 305 13 25 33 300 |aol5k@k
071118 | 201 | 1275 985 313 21 25 33 300 |acl5k@k
071200| 212 | 1265 985 317 25 25 33 300 |acl5k@k
071206 | 215 | 1253 985 293 19 25 33 300 |aol5k@k
071212 | 217 | 1247 985 290 10 25 33 300 |aol5k@k
071218 | 220 | 1243| 985 317 10 25 33 300 | anl5k@k]
071300 | 230 | 1237 980 335 24 25 33 300 |aci5k@kK
071306 | 237 | 1230/ 978 326 18 25 33 300 |aol5k@k
071312 | 245 | 1223| 978 324 23 25 33 300 |aol5k@k
071318 | 251 | 1211 978 288 24 25 33 300 |acl5k@kK
071400 | 255 | 1204| 978 326 17 25 33 300 |acl5k@K
071406 | 263 | 1195| 980 312 22 25 33 300 |aol5k@k
071412 | 269 | 1184| 985 299 22 20 28 300 |aol5k@kK
071418 | 274 | 1172 990 281 20 18 25 300 |acl5k@K
071500 | 267 | 1160 990 237 23 18 25 200 |anl5k@k:
071506 27.0 115.4 992 299 11 15 23 D@OAIYH
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Table 2. Warnings issued by CWB for tropical stditis.
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Table 3. Eye-fixes of satellite for tropical stoBilis by the Satellite Center of CWB.

8Nh{UTC) | ¥42R| Ya2R 0 e lier l/ElE 8Nh{UTC) | ¥42F| ¥a2R 0 e lig l/ElE

— P15 P15 | A%KIIT"E| . | o | hi# — P18 P15 | A%KIT"E| o | o0 | Wit
9—| 8t | 8N| (N) | (E) | 15 8Nh" 9—| 8t | BN| (N) | (E) | 15 8Nh"
7 | 11| 18| 20.2 127.f Pogr 30 3IBQ| 6 7| 13| 07| 23.7 1232 Poor 30 3BQ| 6
7 | 11| 19| 204 1274 Pogr 30 3IBQ| 7 7| 13| 08| 23.9 12311 Poor 30 3BQ| 6
7 | 11| 20| 20.7 127 Podgr 310 3BQ| 5 7| 13| 09| 241 1230 Pogr 30 3BQ| 6
7 | 11| 21| 207 1270 Podr 310 3IBQ| 6 7 | 13| 10| 243 1229 Pogr 30 3BQ| 6
7 | 11| 22| 21.0 1265 Pogr 310 3IBQ| 7 7| 13| 11| 244 122)8 Poor 30 3BQ| 6
7 | 11| 23| 21.2 126 Pogr 30 3BQ| 5 7 | 13| 12| 246 1226 Poor 30 3BQ| 6
7 | 12| 00| 21.2 1259 Pogr 310 3IBQ| 6 7 | 13| 13| 24.8 12283 Poor 30 3BQ| 6
7 | 12| 01| 21.2 125 Podr 310 3BQ| 6 7 | 13| 14| 249 1222 Poor 30 3BQ| 6
7 | 12| 02| 21.3 125y Podr 310 3BQ| 6 7 | 13| 15| 25.9 1220 Pogr 30 3BQ| 6
7 | 12| 03| 21.4 1256 Pogr 30 3IBQ| 6 7| 13| 16| 25.0 1217 Poor 30 3BQ| 6
7 | 12| 05| 21.4 1255 Pogr 30 3IBQ| 6 7| 13| 17| 251 1214 Poor 30 3BQ| 6
7 | 12| 06| 21.4 1254 Podr 310 3BQ| 6 7| 13| 18| 251 1211 Pogr 30 3BQ| 6
7 | 12| 07| 21.4 1252 Podr 310 3IBQ| 6 7 | 13| 19| 251 1208 Pogr 30 3BQ| 6
7 | 12| 08| 21.4 1251 Podr 310 3BQ| 6 7 | 13| 20| 251 1207 Pogr 3.0 3BQ| 6
7 | 12| 09| 21.4 1251 Pogr 310 3IBQ| 6 7| 13| 21| 252 1206 Poor 25 3@%1A 6
7 | 12| 10| 21.4 1251 Pogr 30 3IBQ| 6 7 | 13| 22| 253 1206 Poor 25 3@%1A 6
7 | 12| 11| 21.4 1251 Podgr 310 3BQ| 6 7 | 13| 23| 254 1205 Pogr 25 3@%1A 6
7 | 12| 12| 21. 1249 Podgr 30 3IBQ| 6 7 | 14| 00| 255 1204 Poor 25 3@%1A 6
7 | 12| 13| 21. 1249 Podgr 30 3BQ| 6 7| 14| 01| 25§ 1204 Pogr 25 3@%1A 6
7 | 12| 14| 21. 1249 Pogr 30 3IBQ| 6 7 | 14| 02| 258 1204 Poor 25 3@%1A 6
7 | 12| 15| 21. 1249 Pogr 30 3IBQ| 6 7| 14| 03| 26.0 1208 Poor 25 3BQ| 6
7 | 12| 16| 21. 1249 Podgr 30 3IBQ| 6 7| 14| 04| 26.2 12011 Pogr 25 3@%1A 6
7 | 12| 17| 21.8 1246 Podgr 310 3BQ| 6 7| 14| 05| 264 1199 Poor 25 3@%1A 6
7 | 12| 18| 21.9 1245 Pogr 30 3IBQ| 6 7| 14| 06| 26.8 1197 Poor 25 3BQ| 6
7 | 12| 19| 22.0 1248 Pogr 30 3IBQ| 6 7| 14| 07| 26,7 1194 Poor 25 3@%1A 6
7 | 12| 20| 22.2 1248 Pogr 310 3IBQ| 6 7| 14| 08| 26.8 1190 Poor 25 3BQ| 6
7 | 12| 21| 224 1241 Podgr 30 3IBQ| 6 7| 14| 09| 26.8 11877 Poor 25 3BQ| 6
7 | 12| 22| 224 124 Podgr 30 3BQ| 6 7| 14| 10| 26.8 11811 Pogr 25 3BQ| 6
7 | 12| 23| 229 1240 Pogr 30 3IBQ| 6 7| 14| 11| 26.8 11766 Poor 25 3BQ| 6
7 | 13| 00| 23.2 1230 Pogr 310 3IBQ| 6 7| 14| 12| 26.8 1178 Poor 20 2@%1A 6
7 | 13| 01| 23.4 1239 Pogr 30 3IBQ| 6 7| 14| 13| 26.8 1170 Poor 20 2@%1A 6
7 | 13| 02| 23.4 1238 Podr 310 3IBQ| 6 7| 14| 14| 26,7 1167 Poor 20 2®%A 6
7 | 13| 03| 23.4 1235 Podr 30 3BQ| 6 7| 14| 15| 26,71 1165 Poor 20 2®%A 6
7 | 13| 04| 23.4 1235 Pogr 30 3IBQ| 6 7| 14| 16| 26.6 1163 Poor 2.0 2@%1A 6
7 | 13| 05| 23.4 1234 Pogr 30 3IBQ| 6 7| 14| 17| 26.6 1162 Poor 15 2@%1A 6
7 | 13| 06| 23.7 1238 Podr 310 3BQ| 6 7| 14| 18| 26.§ 114 Podr 15 2@%A 6
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Table 4. Eye-fixes of radar for tropical storm Bili

8N h" (UTC) U@W} %/ 'S0 M-
9— [ 8t | 8N | %P~] :P" | %P~] P %P~ P %P~ | P
7 12 | 11 215| 1247
7 12 | 12 214 1247
7 12 | 13 215 1247
7 12 | 14 215| 1245
7 12 | 15 216| 1244
7 12 | 16 216| 124.3
7 12 | 17 21.6| 124.2
7 12 | 18 21.7| 1241
7 12 | 19 21.7| 1241
7 12 | 20 21.8| 1241
7 12 | 21 220 1240
7 12 | 22 222| 1240
7 12 | 23 22.3| 1240
7 13 | 00 226| 1240
7 13 | o1 22.8| 1239
7 13 | 02 23.0| 1237
7 13 | 03 | 235 123.3 233 1237
7 13 | 04 | 236 1233 234 1238
7 13 | 05 | 236 123.2 235  123p
7 13 | 06 | 23.7| 123.2 237 123D
7 13 | 07 | 23.8| 123.1] 240 1228

7 13 | 08 | 23.8| 123.0] 241 1227

7 13 | 09 | 23.9| 122.9] 241 1226

7 13 | 10 | 24.2| 122.8] 242 1226

7 13 | 11 | 244 122.7] 243 1225

7 13 | 12 | 24.6| 1225] 244 1225

7 13 | 13 | 24.8| 122.3] 247 1228

7 13 | 14 | 25.0| 122.2] 249 1221

7 13 | 15 | 25.0| 122.0] 249 1218

7 13 | 16 250 | 1217

7 13 | 17 250 | 121.0

7 13 | 18 250 | 120.8] 253  121.1

7 13 | 19 250 | 120.7 X X

7 13 | 20 250 | 120.6] 24.8 1205

7 13 | 21 X X 25.1 | 120.8

7 13 | 22 252 | 120.6] 252  120.7

7 13 | 23 X X 256 | 1205

7 14 | 00 255 | 120.6] 257 1204

7 14 | o1 256 | 120.6] 259  120.8

7 14 | 02 258 | 1204 264 120.p

7 14 | 03 259 | 120.2] 26  120.p

7 14 | o4 26.0| 119.9 X X

7 14 | 05 26.3| 119.8] 264 1197

7 14 | 06 265 | 119.2

7 14 | 07 26.7| 119.1

m
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6 X Z+C\O@»4¥ V8(QE
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Fig. 2. The 500hPa geopotential height and windorsat 0000UTC 11 July 2006.
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)¥ 3. >)8§ 951 79—128t 0000UTC 500 0emgM +,>2)¥ |
Fig. 3. The 500hPa geopotential height and windorecat 0000UTC 12 July 2006.
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Fig. 4. The infrared satellite imagery at 0000UTC Fig. 5. The infrared satellite imagery at 0000U
12 July 2006. 13 July 2006.
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)¥ 6. >)8§ 951 79—138t 0000UTC 500 0emgM +,>2)¥ |
Fig. 6. The 500hPa geopotential height and windorecat 0000UTC 13 July 2006.

)¥ 7. >)8 951 79138t 0000UTC!-?A)¢ %) ifi+,>2)¥ i
Fig. 7. The surface chart at 0000UTC 13 July 2006.
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Bilis.
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Fig. 9. Ten-day (11 to 20, July 2006) mean seaaserfemperature (upper panel) and anomalies (lo
over the Pacific Ocean.
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Fig.10. (a) The route of GPS dropwindsonde obsematand the observed winds on (b) 925hPa, (c)
850hPa, (d) 250hPa for Tropical Storm Bilis
(Available from http://typhoon2.as.ntu.edu.tw/DOERIroute_Bilis.htm).
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Table 5. The meteorological summary of weatheimstatof CWB during the passage of tropical storiisBduly 12-14,2006.
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466950| 10" 0K | 977.2| 13/20:54 31 12/11:21 6 12/14:06 39.1 | 130|114/23:2Q 28.4 1D 160 14/23:p2 7.5 13/22:59 4.08/234
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Fig.12. The chart of radar echoes at (a) 0713081.071314L, (c) 071317L, (d) 071322L, (e) 07140:
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Fig. 13. The accumulated rainfall over Taiw
area from 071200L to 071502L 2006.
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Table 7. 24-hour error(km) of selective track-faast techniques for tropical storm Bilis.

CwB PGTW RJTD BABJ BCGZ
CcwB 29 95

95 0 A B
PGTW 21 95 26 110 C D
103 8 110 0 A Z+KEX T-Y [Y@»8Nh"I1&| =°8
RJTD 29 95 21 103 33 114 B Z+KEX at ™jY*AgH?d @4.28N1 )0]30} (KM)
117 22 105 2 114 0 C Z+KEY at ™jY*A8H?d 24.28N1 )0]30} (KM)
BABJ 25 95 21 103 26 113 26 114 D Z+KE afjY*A8H?d>X at UjY*A8H?d, | L§15 (KM)

115 20 117 14 114 1 114 0
BCGZz 14 95 14 114 14 106 14 112 14 102
102 6 102 -12 102 -4 102 -10 102 0

Z+ 8. K6$,8>k@k7&" E\OjY @»48 .728Nk@k7°~2 jY*Al )O]30}>ca’Z+
Table 8. 48-hour error(km) of selective track-faast techniques for tropical storm Bilis.

CwB PGTW RJTD BABJ BCGZ
CcwB 21 144

144 0 A B

PGTW 17 136 22 171 C D
141 5 171 0 A Z+KEX T-Y jY@»8Rh"I1& | =°8

RJTD 17 136 17 141 17 167 B Z+KEX at ™jY*A8H?d U8.78N1 )0]30} (KM)
167 31 167 26 167 0 CZ+KEY at ™jY*A8H?d @8.78N1 )O]30} (KM)

BABJ 19 141 17 141 17 167 20 150 D Z+KE atjY*A8H?d>X at UjY*A8H?d, | L§15 (KM)
155 14 161 20 161 -6 150 0

BCGZ 10 135 10 155 10 182 10 160 10 149
149 14 149 -6 149 -33 149 -11 149 0

Z+ 9. K6%$,8>k@k7&" E\OjY @»712 .28Nk@k7 ~2 jY*A1 )O]30}>ca’Z+
Table 9. 72-hour error(km) of selective track-faast techniques for tropical storm Bilis.

CwB PGTW RJTD BABJ BCGZ

CwB 13 232
232 0 A B
PGTW 13 232 18 250 C D
255 23 250 0 A Z+KEX T-Y [Y@»8Nh"I1&| =°8
RJTD 13 232 13 255 13 243 B Z+KEX at ™jY*AgH?d ¥2.28N1 )0]30} (KM)
243 11 243 -12 243 0 C Z+KEY at ™jy*A8H?d J2.28N1)0]30} (KM)
BABJ 13 232 13 255 13 243 14 222 D Z+KE afjY*A8H?d>X at UjY*A8H?d, | L§15 (KM)
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Report on Tropical Storm 0604 (Bilis) of 2006

Chih-Hsiang Liao

Weather Forecast Center, Central Weather Bureau

ABSTRACT

Tropical Storm Bilis, the fourth tropical cycloneaurred in the western North Pacific Ocean
2006, was the first one that landed on Taiwan @&larDuring the life period of six days, Bilis reVed a
large poorly organized circulation and only reaclitsdnaximum intensity near its center with wind
25m/s at 0000UTC July 11. After Bilis originatedeo the western sea of Guam at 0600UTC July
tracked northwestward and west-northwestward atetp and made landfall near Yilan of Taiwan
2220 LST July 13.

The influence of torrential rain was more than thiastrong wind during Bilis? passage. It resull
in a large amount of precipitation in central andtiern Taiwan area, particularly in the mountaiazof
Pingtung, Kaohsiung, and Chiayi. A peak gust of7d4¥s was observed at the Lanyu station.
24-hr, 48-hr, and 72-hr official mean track fordcasrors of CWB were 95km, 144km, and 232k

respectively.

Key words: tropical storm, circulation, track foest errors.

9799



=) JJI L RKATJIN.U ACLUINYY ANAIPDPTU \INATT T ARREEXFIOVUY )

NC)&*%o
Vit 15203 [>208)Y*A V42R

661\

>)3 951 M»5 Xk@k7$€0 (Kaemi) "Q8K7 9—198t 0600 UTC (1400 TST)-hk
/..\ %ee\ 8HO480 #0d[ U@ ifi ™1A4Y eCI9® +, 18 .28NI G®' 9®h" &9++1/AE159¢
| .4T, ¥415k@k7 I$€0 k@k71A4Y2 ebU%d ~2 9-\ %!\ a@\ %! &lf7A&BOR>" ek@
K7 Y42R8R4 8t@€+«)-&s: P24Y%.hOb'li (248t 1545 UTG& 248t 2345 TST) &
25 8t@"8+GA("R8P2 J,hOb $%.@4 8t 2005 UTC+& 258t 0405 TST)ebA#0&BO
@ /E%!cweZUP"'B @&b" @ 2 ek@k7 ¥.ZB&K 1100 UTC (1900 TSTOu&,GAd h hO
b bA#6+1i L 1%0 €1/E15bTh®@21A €92 P68t 0000 UTC (0800 TSTX@21A i@ 70
CID@O0A2!Y>2+b i

$€0 k@k7]6*A9®N" &+ Uiw$%oF+)-&sB0%azecw/ %I&Y: cwl blk7ifi/ %I €0%LU
hUiwdAit.b: P2.1.Y Ty%diwd*Mh U 544.0>z0 9++© émgiSP220?H/ 534.0>z0 &Y
U@W}P2+ Ké35.0 >z0 =° U + ¥4+16>203. 1>2/3Mh\O@»$¢, U9e!Y>2+b!t4Y%.1 975.7
| 0e9elY ek@k7 Y42R& .~ i 8N €4Y%.>2"8Mh9e$%0F+11 0©(30.0 m/s)1)Ok7T-17
00©(60.1 m/s) LAEhOK7 k@k7 ~2 jY*A:°lee8Hifi & Yu+¥%4>273.1 U24 728N 1 48.28N&Y
72.28N."8H E\OjY*A]30}$+$'Cl  113#0d[ (24=°jY*A)1 171#0d[ (20=°jY*A)i 209
#0d[ (16=°jY*A) &Z+FeltH #'Gy i

hkf\i 6l i k@k7 1"+ 0iw

..nm. 25 8t@"8+GA("R8P2: J,hOb $%.@4 8t 2005

UTC=& 258t 0405 TSTEhA#6&*BO@ /EY%!cw
$€0 k@K7)Si* &oe 6 Kaemi) 8%:>)S 95 ZUP'B @ab' @ 2 ek@k7 Y42R®8t 1100 UTC

1)\ %}+11 ?8), %Il G®I M» 5 "Sk@K7 (Pw (1900 TST)O0u& GAd h hOb bA#6+1i L 1%0 &9¢
Xi 6 0605) & 18%=01 Ya+14>2"3.IM» 4 "8 0’ 2)- 268t 0000 UTC (0800 TST)@21Ai@ 70CI
16*Al k@K7 i 7 9—188thk/...%ae8H@ ifi9™ *D@0A D@OA2Y!Y>2+b 2$€0 K@K7G®' 9®PI\—$ >
29'V>2+bbYAGI .4€7 9—198t 0600 UTC (1400  + &W18.28N (162.28N) i

TST) +-1/&Clar15k@k7 &' &eCI$EO eéGR4Y!U $€0 k@k7G??DI | .ANS)ce e+ eG®' 9@}
QY)hk/...\ %ze\ 8HO%80#0d[ U@ ifi ™ i$€O 9+1/Eb& ¥:15k@KP++15Q k7 38 m/s)e 'OOk7
K@K714Y2 &\ %]\ a@\ %;bU%d £9-&+B0)¢ %I 9Ck7%U2 9++18N@DO#0d[ +k@k79Ck7)—"D\
ZUbA&@K7 Y42RBKBI@E+«)-&+: P24Y%.hOb"  g+Bo9®h" &)-&+BoYaecw/ %I&Y: cw/ %ib 4Y"

(248t 1545 UTC+& 248t 2345 TST) & +AUIW &iwdNiU Ya$%oFe)-k@k71 i $U2 8N>D &

g8lg



PPl T O7L.0UIWA"Mgda o44.U ~Z0 ~K@
k7 ¥s2RI i SN&Y%.>2A3Mh9:\O@»$%1 0©1 )O
k78&Y17 O© U1/hok7D»8 M»! NO< be$E€0 k@Kk7
Ul G®T-P"bY éM» "NO]98¢$ 1/E£15&Y ~2 »
%Y¥ &M»)iNO$e: k@k7"D&*9®h"&"“>2"dMh U>2"3
\ O T-k7iIWEO?P éM»#NOdl.ce&“LY: E 1.1\0k@
k7°~2 jY@»OR:+bAZU:°lze @M»#{i 1 'NO$$ ClI

C 3T*A&UT-P+&—\e]e i

11 I$SE0iaii ) GRS PPHYY

$€0 k@K71 G®8KhK/...&YiT?6/...h" U\ %!+1
1?3@ *n &$>" 6.28Nk@k7 ¥s2R!UQy ib” ¥42R
9++1k7b® 19Ck7%U2 M@_V8(, Zt ek@Kk79+"
~2 )¥ 14IKEi79-98t 0600 UTC (1400
TST) $€0 k@k7)-hk/...\ %aze\ 8HO480 #0d[
(%!P~11.715¢&: P" 140.715 U@ ifi ™1A4Y e

ZacR><TRLUVUVI VB ELNAY £ & \ 70\ LO700 EX(@
k71/E15bYAC+-1E18t 0600 UTC (1400 TST)
+-1/ECI ¥415k@k7&++71/AE15288t 1200 UTC
(2000 TST)) ¥2R>2+t0601 0aéh” Vs2R9e+(5¢
Q k7b@88 m/s@J;h"9++fhok7 48 m/sé 'OCOk7
9Ck7%U2200#0d[ &6DOOK79Ck7%8B#0d] i
=68Nk@k7 ¥42R!UQY)-%!P6.0 15 &: P" 131.7
15 €9-\ %!\ bYACa@& \ %!LS%d + Ya+1e>203.1
JE$3S —.e&BO: W@ i&YOf+z@ IE<Z4AY,
S”éN8K23 8t 0630 UTC (1430 TST)0'@ ™
K@K7]6*A e@ ™]064{%ICI&*B0O: %lcw@ ifi i&e
BO: %eecw@ iN&YOf+z@ /E &6_d!> 1i&Bo: %
CWBE@ )¢, %I.—97h 20$%eFe eéc #U$U2 @ ¢ ?
%d & UMZ& b©*A Y4+14C .BAX" Yu2R&YIthkP:
hA7aC (=!Ug O¢ | k@k7]6*Al 0°3T1A, Z+ 2i

7262 02° 30%PE

//

7722223 30%C ¢
B-BE 6

77 232 147 30 %
¢BE o

)¥ 1. 20061 M»5 Xik@k7$€0 (Kaemi) 9+" “~2 )¥ ¥ ¥4M 2RIrZ+1/E15Clac15k@k7 &.u2R!rZ+ Y415
k@k7!t ™ +<'KE_V8(GAOUT,&,$+$ CISNAITC) iLSb®km/hr&Yb® ¥s2R9«+k7H®/sec)i

Fig. 1. The best track of Typhoon Kaemi (2006).
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Table 1. The center positions, intensity, and moemnof Typhoon Kaemi (best track).

8NN | | pgs | Yi2ROHH LS%dBHE&LSUdb@1g O IKIDD | 9CKTHOLZ
(UTC) (hPa) degree Km/hr 5'Q k7 | hok7 30kts | 50kts
m/s m/s km km

071906 11.7 140.7 1000 300 33 18 2b 100 -
071912 12.0 139.8 996 289 17 20 28 100 -
071918 12.1 139.0 992 277 15 23 30 150 -
072000 12.4 138.4 992 297 12 23 30 150 -
072006 13.5 137.7 985 328 24 25 38 150 -
072012 14.1 136.3 980 294 27 28 35 150 -
072018 14.4 135.4 975 289 17 30 38 150 5(
072100 15.4 134.2 975 311 28 30 38 200 5(
072106 15.8 132.8 965 287 26 35 45 200 5(
072112 16.0 131.7 960 281 20 38 48 200 5(
072118 16.4 130.8 960 295 18 38 48 200 5(
072200 16.5 129.6 960 275 21 38 48 200 5(
072206 16.8 129.1 960 302 10 38 48 200 5(
072212 17.3 128.7 960 323 11 38 48 200 5(
072218 17.9 128.1 960 321 17 38 48 200 5(
072300 18.5 127.4 960 312 16 38 48 200 5(
072306 19.2 126.4 960 307 22 38 48 200 5(
072312 19.9 125.5 960 317 20 38 48 200 5(
072318 20.7 124.4 960 305 25 38 48 200 5(
072400 21.1 123.7 960 306 12 38 48 200 5(
072406 21.7 122.9 960 309 17 38 48 200 8(
072412 22.4 122.2 960 317 15 38 48 200 8(
072418 23.1 120.9 960 287 25 38 48 200 8(
072500 23.6 119.7 968 317 10 33 43 200 8(
072506 24.1 118.8 975 303 20 30 38 200 5(
072512 24.6 117.8 980 303 20 28 35 200 -
072518 25.1 116.7 990 290 21 23 30 150 -
072600 25.1 116.1 992 270 10 18 25 150 -
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Table 2. Warnings issued by CWB for Typhoon Kaemi.
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Table 3. Center positions of Typhoon Kaemi obsetwethe Satellite Center of CWB.

8Nh'(UTC) Y42RIUQy 1/E151:\— | )0 8Nh'(UTC) ¥2R!0Qy 1/£151:\— | )0
8t 8N | P~15| P"15 T Cl | A%KI15 8t 8N | P~15| P"15 T Cl | A%KI14
19 0533| 11.6| 140.T 2.0 2.0 Fair 2 20B3 20.6 1244.0 4.5 Poor
0833 | 11.9| 1404 25 2.5 Fai 2133 206 124.0 4.04.5 Poor
1133 | 11.9| 139.6 25 2.5 Fai 2233 20.7 123.8 4.04.5 Poor
1433 | 11.8| 139.3 25 2.5 Fai 2333 20.8 123.7 4.04.5 Poor
1733 | 11.8| 139.1 2.5 2.5 Fai 24 0083 20.9 123.6.0 4 45 Poor
2033 | 12.2| 138.7 3.0 3.0 Fai 0133 21,0 1235 4.045 Poor
2333 | 12.4| 1384 3.0 3.0 Fai 0233 212 1234 4.045 Poor
20 0233| 13.0{ 138.1 3.0 3.0 Fair 0383 213 1233.0 4 45 Poor
0533 | 13.5| 137.7 3.5 3.5 Fai 0433 214 123.1 4.04.5 Poor
0833 | 13.8| 136.9 3.5 3.5 Fai 0533 215 123.0 4.04.5 Poor
1133 14.1| 136.4 4.0 4.0 Fai 0633 21.7 1229 4.04.5 Poor
1433 | 14.3| 136.( 4.0 4.0 Fai 0733 21.8 122.8 4.04.5 Poor
1733 | 14.6| 135.4 45 45 Fai 0833 219 122.6 4.045 Poor
2033 | 14.9| 13449 45 45 Fai 0933 22.0 1225 4.045 Poor
2333 | 15.5| 134.7 45 45 Fai 1033 221 1224 4.045 Poor
21 0233| 15.7| 133.1 4.5 4.5 Fair 1183 222 12220 4 45 Poor
0533 | 15.8| 132.9 4.5 4.5 Fai 1233 223 122.0 4.045 Poor
0833 15.9| 132.2 4.5 4.5 Fai 1333 224 121.8 4.04.5 Poor
1133 16.0| 131.8 4.5 4.5 Fai 1433 226 121.7 4.04.5 Poor
1433 16.2| 131.4 4.5 4.5 Fai 1533 22.8 1215 4.04.5 Poor
1733 | 16.3| 130.§ 45 45 Fai 1633 23.0 121.2 4.045 Poor
2033 | 16.3| 130.( 45 45 Fai 1733 23.0 121.0 4.045 Poor
2333 | 16.3| 129.7 5.0 5.0 Fai 1833 231 120.7 4.045 Poor
22 0233| 16.6| 129. 5.0 5. Fair 1983 234 12020 4 45 Poor
0533 | 16.8| 129.] 5.0 5.0 Fai 2033 235 1199 4.04.5 Poor
1133 | 17.0| 128.9 4.5 5.0 Fai 2133 235 119.8 4.04.5 Poor
1433 | 17.4| 128.4 4.5 5.0 Fai 2233 236 119.7 4.04.5 Poor
1733 | 17.8| 128.1 4.5 5.0 Fai 2333 236 1195 3.54.0 Poor
2033 | 18.3| 127.9 45 5.0 Fai 25 0083 23.7 11935 B 4.0 Poor
2333 | 18.5| 127.7 45 5.0 Fai 0133 23.8 119.3 3.54.0 Poor
23 0233| 18.8| 126. 4.5 5.0 Fair 0283 24.0 119.25 B 4.0 Poor
0433 | 19.1| 126.4 45 5.0 Fai 0433 241 1188 3.54.0 Poor
0533 | 19.2| 126.3 4.5 5.0 Fai 0533 24.2 1]18.7 3.54.0 Poor
0633 | 19.2| 126.2 4.5 5.0 Fai 0633 24.3 1]18.6 3.03.5 Poor
0733 | 19.3| 126.1 4.5 5.0 Fai 0833 244 1]18.4 3.03.5 Poor
0833 | 19.4| 125.9 4.5 5.0 Fai 0933 245 1]18.2 3.03.5 Poor
0933 | 19.6| 125.9 4.0 45 Fai 1033 245 1180 3.035 Poor
1033 | 19.8| 125.8 4.0 45 Fai 1133 245 1377 2.53.0 Poor
1133 | 19.9| 125.4 4.0 45 Fai 1233 246 1175 2.53.0 Poor
1233 | 20.0| 125.4 4.0 45 Poar 1383 246 117.3 P.53.0 Poor
1333 | 20.0| 125.5 4.0 4.5 Poar 1483 247 117.0 .53.0 Poor
1433 20.1| 125.3 4.0 4.5 Pogr 1583 247 117.0 .53.0 Poor
1533 | 20.2| 125. 4.0 4.5 Pogr 1683 248 117.0 P.53.0 Poor
1633 | 20.3| 124.4 4.0 4.5 Pogr 1783 248 116.9 P.53.0 Poor
1733 | 20.4| 1243 4.0 45 Poar 2083 248 116.4 p.02.5 Poor
1833 | 20.4| 124.72 4.0 45 Poar 2383 248 1159 p.02.5 Poor
1933 | 20.5| 124.72 4.0 45 Poar 26 0283 249 11580 p 25 Poor
0533 24.9| 1155 2.0 2.5 Po

9859



L~ 4.

“ar/22970. 1227 0lITDhaivin.celvia AletL K@K/ U V42K, UL~
Table 4. Center positions of Typhoon Kaemi obsetwethe Doppler radars of CWB.

8Nh"4UTCA& |P~154N 4 |P'154E4& | itbaMhMh&ae | 8Nh"4UTCA |P~154N 4 | P"15 AE & | ithd&MhMh&

8t 8N 8t 8N

23 | 1700 20.6 124.6 +M o 24 | 1300 22.6 122.1 u@wl
1800 20.7 124.3 +M o 1300 22.5 122.0 +M o
1900 20.8 124.1 u@w;} 1400 22.8 121.9 u@w;}
1900 20.7 124.3 +M e 1400 22.7 121.8 1#$e/
2000 20.8 124.0 u@w;} 1400 22.8 121.8 +M o
2000 20.7 124.2 +M o 1500 22.9 121.6 u@w;}
2100 20.8 123.8 u@w} 1500 22.9 121.6 1#$e/
2100 20.8 124.1 +M o 1500 23.0 121.5 u@wl
2200 20.9 123.8 u@w} 1500 22.9 121.6 +M o
2200 20.8 123.9 +M o 1600 23.0 121.3 1#$e/
2300 21.0 123.9 u@w} 1700 23.0 121.1 1#$e/
2300 20.9 123.9 +M o 1700 22.9 120.8 +M o

24 | 0000 21.0 123.5 u@w;} 1800 23.0 120.8 1#$e/
0000 21.0 123.7 +M o 1800 23.1 120.6 +M o
0100 21.1 1235 u@w;} 1900 23.2 120.7 1#$e/
0100 21.1 123.6 +M o 1900 23.1 120.6 +M o
0200 21.2 123.4 u@w;} 2000 23.4 120.3 1#$e/
0200 21.3 1235 +M . 2000 23.5 119.9 'SO
0300 21.4 123.2 u@w} 2100 23.4 119.9 1#$e/
0300 21.4 123.4 +M o 2100 23.5 119.9 'SO
0400 21.6 123.1 u@w} 2200 235 119.9 1#$e/
0400 21.5 123.2 +M o 2200 23.5 119.9 'SO
0500 21.6 123.0 u@w} 2300 23.6 119.7 1#$e/
0500 21.6 123.1 +M o 25 | 0000 23.7 119.7 | 1#$e/
0600 21.9 122.9 u@w;} 0000 23.7 119.9 'SO
0600 21.7 123.0 1#$e/ 0100 23.9 119.7 1#$e/
0600 21.8 123.0 +M o 0100 23.7 119.8 'SO
0700 22.0 122.8 u@w} 0200 23.8 119.5 'S0
0700 21.9 122.7 1#$e/ 0200 24.1 119.4 1#$e/
0700 21.9 122.8 +M . 0200 23.8 119.5 'SO
0800 22.2 122.8 u@w} 0300 24.0 119.3 'S0
0800 22.2 122.7 1#$e/ 0300 24.2 119.2 1#$e/
0800 22.0 122.7 +M e 0400 24.0 119.2 'S0
0900 22.4 122.7 u@w;} 0400 24.0 119.1 1#$e/
0900 22.3 122.6 1#$e/ 0500 24.0 119.0 'S0
0900 22.1 1225 +M o 0500 24.2 119.0 1#$e/
1000 22.6 122.4 u@w;} 0600 24.1 118.9 'SO
1000 22.4 122.4 1#$e/ 0600 24.3 118.7 1#$e/
1000 22.3 122.3 u@w;} 0700 24.1 118.7 'SO
1000 22.1 122.4 +M o 0700 24.3 118.4 1#$e/
1100 22.2 122.2 1#$e/ 0800 24.1 118.5 'SO
1100 223 122.3 u@w;} 0800 24.4 118.2 1#$e/
1100 22.2 122.4 +M o 0900 24.6 118.1 1#$e/
1200 22.4 122.2 1#$e/ 0900 24.2 118.5 'SO
1200 22.4 122.3 u@w} 1000 245 118.2 'S0
1200 22.4 122.3 +M o 1100 24.3 118.2 'SO
1300 22.6 122.0 1#$e/ 1200 24.7 118.2 'SO
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Fig. 2. Ten-day (11 to 20, July 2006) mean seaasartemperature (upper panel) and anomalies (lc
panel) over the Pacific Ocean.

9879
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Fig. 3. The satellite visible imagery at (a) 0000QJ21, (b) 0000 UTC 22, (c) 0000 UTC 23, and
0000 UTC 24 (e) 0000 UTC 25 (f) 0000 UTC 26 Julp@n
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)¥ 4. 20061 79-{a) 218t 0000 UTC(b) 228t 0000 UTC(c) 238t 0000 UT&(d) 248t 0000 UT@
(e) 258t 0000 UTCe (f) 26 8t 0000 UTC U),ifide: )¥ i

Fig. 4. The surface analyses at (a) 0000 UTC 210@60 UTC 22, (c) 0000 UTC 23, (d) 0000 UTC
(e) 0000 UTC 25, (f) 0000 UTC 26 July 2006.
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Fig. 5. The 500 hPa geopotential height and windars at (a) 0000 UTC 21, (b) 0000 UTC 22, (c) O(
UTC 23, (d) 0000 UTC 24, (e) 0000 UTC 25, (f) 0000C 26 July 2006.
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Fig. 6. (a) The route of GPS dropwindsonde obs@matand the observed winds on (b) 925 hPa, (c) *
hPa, and (d) 250 hPa for Typhoon Kaemi (2006) (lakéé from
http://typhoon2.as.ntu.edu.tw/DOTSTAR/home2_chirtdse).
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Fig. 7. Radar reflectivity from the Doppler radars
of CWB at 1500 UTC 24 July 2006.
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Table 5. The meteorological elements summary of C3é&ions during Typhoon Kaemi affecting Taiwan.

9elY>2+h 9emg>2A: 9eIYAK15 < +1J;hK7 9e+91 YOK7 9e+ThU>AdA

Sr’]’z; 8 & | sNh" |8 "E| 8Nh" | 8 "E | 8Nh" |k7b®| k7& | 8Nh" | k7b®|k7& | 8Nh" | 28N | IG®8Nh" | %D$i8| | GR®SNNh

(hPa) | (msTY | ¢) | asT) | @RA)| @sT) | (s 19| (TST) | (mvs)| 5 | (TST) | (mm) (TST) (mm) (TST)
10"0K | 997.3 | 25/04:57] 30.0] 24/12:3 82|  25/12:p8 341420 | 25/08:58| 25.4 120 | 25/05:50| 0.5 24/18:08 0.4 24/18
*Yhol 995.1 | 25/04:44| 321 25/14:0 64|  25/14:07 21040 | 25/13:06| 10.7 140 | 25/09:01| 4.9 25/06:20 47 25/06
i ow | 1339.0| 25/07:34| 24.6| 25/14:19 61| 24/01:16 34.7.70 | 25/09:20| 17.8 180 | 25/09:36| 9.0 24/17:26§ 3.5 24/17
M-R@4&| 994.9 | 25/04:34] 27.6] 25/14:1 59|  24/01:17 1F.620 | 25/02:59| 3.8 100 25/04:35 4.0 26/02:14 2p 4ng19
& % | 992.9 | 25/04:41 332 25/14:3 64| 25/14:82 2B.80 | 25/07:28| 11.7 100 | 25/06:43| 13.0 | 24/09:03 6.5 24/0¢€
82 M~ | 985.0 | 25/05:03 33.4| 24/14:4 60| 25/06:23 2D.B40 | 25/05:06| 8.4| 80| 25/05:15 3.0 25/22:15 1.5 /2285
6 ;| 984.7 | 25/02:23 | 32.9 | 24/10:37| 66 | 24/10:31| 23.0 | 150 | 25/10:23 | 13.8 | 340 | 24/17:07| 2.5 | 25/13:30 | 1.0 | 25/13:4C
& Vi | 983.4 | 25/02:25| 33.5 | 24/11:58| 59 | 24/12:01| 9.8 | 240 | 25/11:35| 4.2 | 210 | 25/11:36| 8.0 | 25/12:47 | 25 | 25/12:47
819—At | 1295.9| 25/02:16 | 28.8 | 25/04:20 | 54 | 25/04:39 | 22.2 | 130 | 25/01:58 | 9.0 | 140 | 25/04:23| 10.5 | 25/12:28 | 2.5 | 25/01:51
B @& | 983.9 | 25/09:05| 30.9 | 24/09:26 | 76 | 24/13:53| 25.6 | 10 | 25/04:37| 15.2 | 320 | 25/09:11| 53.0 | 26/02:26 | 135 | 25/08:3
:&7... | 9815 | 25/05:08 | 29.5 | 24/09:24| 78 | 25/00:13| 43.9 | 310 | 25/05:01 | 29.6 | 330 | 25/05:09 | 72.5 | 25/06:32 | 16.5 | 25/04:04
hid/ * | 2912.2| 25/01:25 | 21.8 | 24/11:42| 71 | 24/03:54| 38.1| 80 | 25/00:31| 11.4 | 80 | 25/00:38 | 14.0 | 24/22:45 | 4.0 | 25/09:18
F / * | 2914.4| 25/00:47 | 13.2 | 24/12:00| 71 | 24/10:33| 51.5 | 140 | 25/01:15| 31.3 | 110 | 25/01:05| 19.0 | 24/22:22 | 55 | 24/22:34
(" R8 | 9805 | 25/01:22| 32.2 | 24/12:07| 65 | 24/12:53| 23.4 | 140 | 25/07:40 | 10.0 | 170 | 25/08:27 | 28.5 | 25/10:46 | 9.0 | 25/11:1€
& %oe | 986.2 | 25/00:42 | 33.0 | 24/14:30 | 67 | 24/14:17 | 24.6 | 210 | 25/07:51 | 12.6 | 220 | 25/06:58 | 33 25/10:23 | 11 25/10:39
mgiS | 989.5 | 25/00:25 | 31.4 | 24/08:26 | 65 | 24/08:57 | 24.9 | 280 | 25/05:19 | 14.3 | 270 | 25/05:23 | 30.5 | 25/04:36 | 14.0 | 25/05:12
208 | 991.8 | 24/23:47| 31.7 | 24/11:43| 66 | 24/10:37 | 19.5 | 300 | 24/22:58 | 8.9 | 270 | 24/23:59 | 45.0 | 25/02:46 | 145 | 25/03:2¢
XV0K | 9855 | 24/21:20 | 29.4 | 23/15:01| 77 | 25/18:48 | 43.2 | 220 | 25/00:51 | 30.6 | 240 | 24/21:38 | 425 | 24/19:08 | 115 | 24/19:31
+=6 | 983.6 | 24/23:06| 32.4 | 24/10:43| 66 | 24/11:31| 15.2 | 200 | 24/23:00| 8.8 | 170 | 25/03:38 | 41.5 | 25/00:41 | 115 | 25/10:24
&s 977.8 | 24/23:06 | 33.7 | 24/10:55| 58 | 24/09:30 | 26.5 | 200 | 24/23:08 | 13.6 | 200 | 25/00:20 | 53.0 | 24/23:00 | 14.0 | 24/23:25
4V %. | 975.7 | 24/23:05| 32.0 | 24/11:22| 62 | 24/06:19 | 60.1 | 350 | 24/22:43 | 30.0 | 10 | 24/22:45| 289 | 25/11:03 | 7.2 | 25/11:20
U@N} | 997.0 | 25/02:04 | 33.4 | 24/11:14| 57 | 24/08:23| 22.9 | 130 | 25/02:05| 15.3 | 150 | 25/02:24 | 105 | 24/22:40 | 7.0 | 25/13:31
+ XY | 995.4 | 25/05:17 | 32.1 | 24/11:42| 72 | 25/16:00| 21.9 | 110 | 25/00:20 | 11.3 | 110 | 25/02:20| 7.5 | 26/01:38 | 5.0 | 26/02:28
X—-BB | 995.7 | 25/05:04 | 32.5 | 24/11:31| 66 | 24/10:53 | 25.9 | 120 | 25/00:26 | 16.1 | 110 | 25/02:53 | 21.5 | 25/07:30 | 13.8 | 25/08:12
d h 984.6 | 25/16:14 | 33.7 | 24/11:50| 62 | 25/02:20 | 26.9 | 360 | 25/14:16 | 13.1 | 350 | 25/14:25| 13.0 | 25/09:04 | 4.0 | 25/14:17
l; K& | 997.8 | 25/14:46 | 30.2 | 24/11:02| 78 | 24/15:08| 21.5| 60 | 25/14:46| 12.3 | 60 | 25/14:33| 105 | 25/15:30 | 6.0 | 25/15:34
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Fig. 8. Hourly (a) 10-min-average wind, (b) gust

wind bars and mean sea level pressure at
Chengkung Station (46762) from 12 TST
24 to 7 TST 25 July 2006.
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UTC (248t 0000 TST)T, 258t 1800 UTC (26  Fig. 9. The accumulated rainfall over Taiwan a

8t 0200 TST)], )¥ 9 eM@iwd Pi$=0’jpKE &% for the period of 1600 UTC 23 to 18C

CWhUiw E\ | G®)-.b: P/ %I imgiSP? %I&Y UTC 25 July 2006.
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Fig. 10. Time series of accumulated rainfall for
Wealioushan (filled circles), Yuiowshan
(open circles), and Tiansiang (cross signs)
from 1600 UTC 23 to 1800 UTC 25 July
2006.
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Table 6 The daily and accumulated rainfe
observed by CWB stations. on the 23
24th and 25th July 2006.

iwd” bY8tiwd" &>z0 & o%LU
@»Mh| 238t | 248t | 258t | iwd"
10" OK — 1.0 — 1.0
*%%oi — 9.0 8.7 17.7
AXYa — 12.2 17.0 | 29.2
X-BB — 8.1 58.7 | 66.8
jow — 35.5 5.0 40.5
M-B@8&] — 18.5 6.0 24.5
&% — 23.9 5.0 28.9
8?M” — — 5.2 5.2
& Y — — 13.2 | 13.2
i6;° — — 4.0 4.0
8t9—Al| 0.5 35 21.1| 25.1
F/ — 51.0 77.0 | 128.0
hid[/ — 24.5 745 | 99.0
(R8 — T 54.0 | 54.0
&Yee | — — 100.5| 100.5
mgiS — 7.5 94.0 | 101.5
uew}| — 28.5 38.0| 66.5
4Y%. — 315 88.0 | 119.5
& 0.3 67.4 46.0| 113.7
+1=0 — 215 | 108.5| 130.(
208 — 27.0 | 165.0/ 192.(
XYVO0K | — 1245| 42.0| 166.5
B @4 — — 128.0 | 128.0
(&7 — 0.2 258.6| 258.9
dh — — 70.5 | 70.5
;K& — — 20.0 | 20.0
& TlrZ+2=d"
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Table 7. The comparison of 24-h
PGTW

CWB

24 113

CwB 113 0
22 119

PGTW 138 19
24 113

RJTD 110 -3
23 117

BABJ 125 8
24 113

JUNE 126 13
12 117

NFS 213 96

27
135
22
115
22
128
23
128
13
202

135
0
138
-23
138
-10
137
-9
147
55

AN

24

for

RJTD

110

110 0

23

112

125 13

24

110

126 16

12

116

213 97

BABJ

23 125
125 0
23 125
127 2
11 130
220 90

S s 4 4

ecast posigioors(km) for Typhoon Kaemi.

JUNE NFS

A B
C D
A Z+KEX T-Y jY@»8Nh"I1& | =°8
B Z+KEX at ™jY*A8H?d 24.28N1 )0]30} (KM)
C Z+KEY at ™jY*A8H?d 24.28N1 )0]30} (KM)
D Z+KE a$jY*A8H?d>X at UjY*A8H?d, | L§15 (KM)

25 127
127 0
13 124 14 198
205 81 198 0

Z+ 8. M»5 XI$€0 k@k7&"Y*A<i<@WB CI9».1) U 48 .28NjY*AlUQY]30}>ca’
Table 8. The comparison of 48-h forecast posiginors(km) for Typhoon Kaemi.
PGTW

CwWB

20 171

CcwB 171 0
18 164

PGTW 179 15
20 171

RJTD 195 24
19 168

BABJ 167 -1
20 171

JUNE 186 15
10 172

NFS 357 185

23
187
18
197
18
167
19
194
11
354

187
0
179
18
179
-12
178
16
190
164

20
195
19
167
20
186
10
357

RJTD

195
0
196
-29
195
-9
199
158

BABJ

19 167
167 0
19 167
193 26
9 175
359 184

JUNE NFS
21 184
184 0
11 177 12 353
367 190 353 0

Z+ 9. M»5 XI$€0 k@k7&"JY*A<i<@CWB CI9».1 ) U 72 .28NjY*AlUQyY]30}>ca’
Table 9. The comparison of 72-h forecast posiginors(km) for Typhoon Kaemi.
PGTW

CWB

16 209

CcwB 209 0
14 192

PGTW 203 11
16 209

RJTD 237 28
15 202

BABJ 212 10
16 209

JUNE 280 71
8 211

NFS 463 252

19
247
14
226
14
206
15
275

483

247

203
23
203

214

61
249
234

16
237
15
212
16
280

463

RJTD

237

233
-21
237

43
224
239

BABJ

15 212
212 0
15 212
280 68
7 220
508 288
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JUNE NFS

17 286

286 0

9 280 10 449
487 207 449 0
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Report on Typhoon 0605 (Kaemi) of 2006

Guo-Ji Jian

Weather Forecast Center, Central Weather Bureau

ABSTRACT

Typhoon Kaemi was the fifth tropical cyclone in B0@ form over the western North Pacific Oce:
It was the fourth one that the Central Weather Bur@€CWB) issued tropical storm/typhoon warnings
the year. Kaemi constituted a tropical storm at@&OC July 19 when it was located about 480
west-southwest to Guam. The storm moved towardubst-northwest and slowly intensified. Kae
reached its maximum intensity at 1200 UTC July 2thwan estimated maximum sustained wind of
m/s near its center and a central sea level pressu®60 hPa. After 1200 UTC 22nd , the movi
direction changed to the northwest as Kaemi appe@ddhe sea east to Taiwan. The storm m
landfall on the shoreline near Chenggong at arolbd5 UTC July 24. After passing through t
Taiwan Strait, it finally made a second landfalleothe Fuchien province of China and then becan
tropical depression at 0000 UTC July 26.

Kaemi brought strong winds and extremely torrentéh to Taiwan, especially in the mountaino
areas of the southern and eastern Taiwan. The roaxiatcumulated rainfall of 544.0 mm was obser
at the Weiliaoshan automatic station during itsspge over Taiwan. Furthermore, a peak gust of B0s1
was recorded at the Chenggong station. Verificatesults of storm track showed that the 24 hr, #8

and 72 hr mean official errors of CWB were 113 Rm] km, and 209 km, respectively.

Key words: a landfalling typhoon, extremely toriahtain.
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