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WE B EEERTY - SEKSEAREN S BERTARERRHME - HIL
AXMRT RENEWFRERRERE - HRERETRONNE /T HEEH
B EE > RRAEHLBEREERE  XRAEMEAZREEARE  BHith
TEEELENNY - f% FEARAREE BRI KBREFREREEZTR
THEASONERER R EHT QBT BETOS BB EET OB NIRRT -
— T B B SRR 2 K R R sk - PR B EEA L BSERE &
WS ESRAESE - XA LAT T SETRFEEZRECRERER
WEEE  ERE T EATIRNIE LD - BT ZBEE LT ERRE 0 DUR

HRRZEEERFARE-
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R) - BEKE - R TAREE (510,20,
50,100,500cm ) ZHBARARE AR - BT
FTRBEE PARE-HERAENEREE
55528 - 1990 FEEEEE (International
Temperature Scale of 1990 ; ITS-90 ) E#F—
RYMEESEMRNR T -

#1: EREREE 25N

B (T) BAREBNCHAGAS

T=[100+2.7655 X 10 (P-Po )-1.13393 X 10°
(P-Po )® +6.82509% 10 (P-Po )® 1'C

HrhpE ARE S IEAE mb
K="C+273.15 (K BEBE LHRAZBEEA )

BASEASEF ITSHEE L ZHFER
BEIMBR T -

%2 ERERERC—HBEH
Table.2 : The second refersnce temperature of ITS-90

Tabel.1 : The reference temperature of ITS-90 HEBRRSHEH A A
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543584 -218.7916 | S8 =408 933.473 660.323 | FRHE— AR T SRRYIREIR
273.16 001 |KE=FH% 273.15 0.0 B
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(D7 = R B i 3
@RV FE =
WFE TR
(DR R i TR B B
MBEETEM 84T
(DB RE e NIRALET (Liquid-in-glass ther-
mometer )
A KRB EERT (Mercury thermometer )
B.BRE ST (Spirit thermometer )
QBB E ST (Deformation thermometer )
A EEE (Bourdon )
B.¥# & EW3 (Bimetallic thermometer )
Q&Bie=(Es (Liquid-in-metal ther-
mometer )
A.JK#R ( Mercury-in-steel )
B.HE %8 ( Other combination )
WEIABEET (Electrical thermometer )
A EH3 (Resistance thermometer )
B.#4&E (Thermoelectric thermometer )
C. B3\, { Sonic thermometer )
X mA R ER
AZ AR R AT R ERER
B - BEMBEREH CHERITFREH

BT BEBE - ROYMBEZRGEE R

AEEIREZAFESHTE  HERER
BRI ANETRAT
AV=A-AL e (2.1)

LR BRERERT R  W0F BRI LL
THFRT
OAV=NV (7-7 AT e (2.2)

H A EEFABEE CBEEH
Al RSB R KRR BT RE
T, e ¢ STBIR BRI RIRE R IR
REX

V. BEEET W ERTH
B (21) & (22) K
(7-7¢)

A

# (23) NELIEGE - BEHCBRERR
F R A i IR (R B E Bt B VR B S T B =
ez BEmBR R -
1LKSRIB R ET

U R A SR O B B 2 B R SR 1 () T 4B Y
EERRECMEET LGN ESE » KR
EERRTH®HE (ERELFEE) »
—RIEEEHE TP RRARKEZE -
KIRRET CRERFTSE -

(Ds# R = (Elastic error )

HeRERR 2 AT LA B AT [ 18 R A 5] (B {6
ﬁ o

AEERE  FRETTESREARSE
0’ CEFEEZIRR B ER RS ERE - I
EREEIFEMEAERN RETELIC B
BIFZMERERN0.03C —RES LI
EREAEHE  HNMERER CBES
ASEER AL LRI REFRILRE -

AEIEIERE | HESHE A — R

A]:VP. AT e (2.3)

TERERE G HE - EE TR BN

ERE - BT RINB R AT > e
BAGEREZ  —RNSE—ELERER
R B|EER0.01T -

DH PR TR ER A B E AKERE
(RER) AFER—BEERNRE
 RRIR B RIIERIERT SR RE
o — iR BIMER —ERY - fT
Pmmel 9 hEREHRBRS KPR
0.1C » IEEREFTLUT TR ¢

BEICEERNSL  WMUUREREy » 8

AT=1(7, — 7 XT =Ty

=007 —r AT—T)
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T ' BHESRO BRI CFHEE

T, BRENRE

7 BHEGEERZER
AT=17 — 7 XT— Ty
=7(% — 7, NT—T.)

(®iE= (Parallex error )
HEREASEEREEEEEERE
SRR TR AR 22 T

@RS EE /T BB et 2 AR
i Gole ]
ReEWHEENTeELEHERRE

- GEMERE
EMERRTRIER - BE

OB EE T EEE N B2 BRR®
i

MY ERRER L RE

2 EHBRE
TR S 2 R R SR » fit
M CaH.CH,* CH,0H * GH,, % - ERZER
IRBULASRARGSS - WEEE  FEHESH
BES - RESKFEEREES -
HTRTUAEARBE TS
#3 1 k4R - WREES H

L5 AR P RS IR > MERIRRE
BEERFOEABRZ6ME  BEREEZTRNE
TEH R HA P E R ERMER
ER BB 2 REFKFETSR -
OEREAEH -
QERSNEPRHEERE  EHESET
R E IR R TR -
QR ERRT B EER T BEF—
B RE » HERELKRBEEE
RBfE -
WEEREEECRE -
WREBTHMRAEBLRET R
H (ARRERBSE  BEmEmEanER
ZERA) O RESEE EREERRD
MREIRR - BRI g MEER
FREUEX - '
3.EMIREE

B RRKRCEEE - BEEES KA
SMERT—ERER  AHEEARR - K
SRTTAR R (R AR AR SR 8 IR BT R K ERER
WoiE - IRERERAZKBAIEHERE
HIL T LR SR S IR - MREER > AR

Table 3 : Compatison of the mercury-in-glass and the spirit-in-glass

" =i K 7 i} =
MRS (BB 182 X10°° per’C C,H,0H 11X10* per’C)
18X 10°® ~27% 10%er’C )

PR 356.7°C C,H.OH, 77.7~784°C
C,H,  360~365C
C,H,CH, 109.2~110.6°C
B -38.87°C. C,H,0H -1118~-1173C
C,H, -130.8~-147.5C
C,H,CH, -92.4~-102.0°C
M o i3




Mk s RET A A EREER
ZABREEBERE - BERBEESZMER
EREEESIAT  ERETRER BN
7K SRAE T B HE -
4. B ERER

E—ERRER  HEEANE-RWE
Bz NEE  S0ETRR - EEREK
M RERIEL—EERE - BEEAS
RFRIERE RS E PR RE - HiFEE

Minimum
_| Tampsatohine
float

Max imum
Temperatore

Float

Marcury /

| ; ‘\/ Column

FR o RHAUBERSERE - HER R
WERHES HPEOEHAERERER
ERECEY - BEEESEHPETNE
B ALREEEHZRERBHAERLI
KF o BEHEEREAERTBHGEETE -
SEERERER

R AT (R 1782 £ K B James SixFTHE
B (Middleton,1969) -

HE—URBE (H1) » HERE

@ E " ' !
s onsn

Scrle

W1 TU, Mt
Fig.1 : "U" type thermométer
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SRR - REARRATES - I
MU B BE 2 A AR RE RN BT
B (RSERS) LSEH  HEUS
KEf > B—ABEEBRE o B—B T
(REH) BANSERRERES -
C EEEAGEE - ANERE R
ERKRE > RS LRE B SRAE — /NSt
A T B R BRSPS o R T R
B R - UBEEREREERZEA
PR (K SR R A B U R 3 2 /N
$ - URIBAELRSZAEEAR  BILE
7 KRBV RREZ KB - MEFRUE
AT REE  EHNSRER  0F
= R R B A — RS T R R
BB EREZ B E KRN -
VB R A O B BV 9 o Y O e B
VR AKERAEPS » MRS HER ARG -
BHIETAEESLENHARA ( Snow and
Harley,1987) -
6.4t iBE

WS B FR T ¥ E 5cm,10em,20cmF 2
VERE > —ARIRF A R B
— B > RR ISR A R
7 — e TR T AR (00 B A BT L
SR F R S0em bl EZ R > HAS
SR REREHR HEE EELEY
THESTEAMT  HEEHUHERE
TSR ERE R WA RBELS R
WO RS EE DB
VEIR: - YRR S S R R IE R T -
MR
LEEMiBREE

BT IRET AW S MEE—E &
BESEESHESBRETATNOE
EWERIER NS BER - ROESHN - &
B 2 o A AR R SR R A

HEESBEEGALARERAEEF 1t
EEEI T EEEEEE R e
ZHSBIBEINE 1% REY - —RETR
AesBmEHRIEBE4 (invar » $8 37.5% ° #
62.5% * WS SR GRE/N) KIEHRE
MESRE - —RESBOKFEERER
A (—BRERESm/s A THEREHRB30
¥) > BAECREE -  $S&RIREFTEHEYE
SEHTR % (elastic hysteresis ) 15 IR AR
{EAARESBREAS » WESHRERE
B DAY S By B S R U8R R DU B
% I

grBEETeRMUBREREREE %
W T %% ( Simidchiev,1986 ) A1 2 Fr
o BESETR SBAB A ¥ EREE
Bhy he  EBEERERESHSa,
a: BRECCHLESBRETE  ERE
L, @ EEESLTR  $SEUPFERRL

B T8 - Ak EMZBEER
Ly =(R+hs )?¥
L: =(R-he )¥

L: Le: DRSHETHESBIRE - H
(24) ~Q25HN

L1 -Lz -----
N hi +he (2.6)
EBMEREETLRRNOT
Lt =L, (1+at)
L, =L,(1tea,T)
L, =L (+a,T) e Q@
(27) ARA (2.6) ABE
= Lo (&1 -2 )T
B h: +he Ut (2.8)
A =R-Rcos - (29)
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Simidchiev,1986 )
Fig.2 : Temperaure effect of bimetal thermometer
(After Simidchiev, 1986)

ZAHBBALE L-cos 'P=2sin2_;:'
‘w4 Ny o 2 Y _ 2’ \ LO

A e B/ » sin T—(__2‘{"__) REA /(p

HA Bl (29) R

s cAlS

Lﬂm(m)ﬂﬁx»%l=£%¥%l

Hpa=(a, -a, )fb=(h, +h: )
HAF/L, ,a h#REES - AL A=AT - (2.10)

HbAa=a - Lc;‘z
2h
# (2.10) KA[pAEEE BB EERRE
BB E 2R MERRGE
2. B EE AR

R—FEEETENHE  ARER (8
B AKRRTEE)  HBEARR > 9
HEEER REGEELLR RNRYS
TR AT R EE R Lk

#4: SMEEHEEHTREEH
Table 4 : Comparison of the Bimetal and Bourdon Tube

H g # = B &
TR AT/ e MAGEREET)
R (R o L) S

(GRANE (U (BRI RS BIES
TR kS
e AR ORI B R4 R
2 & ©%
22l - Hel & -
3. MR R R — (R 75 WK R SR S R > B
(kSRS R At RAUESAR > HREGEHERERREA

ELEEE  B—13 I HEREAR
WEHERES —HERA > BANHEE

RS BRI IBE » SRR
DEHEEEE RS QERBRBREL

o



ZEAREEEAN  QTEHAPREER-38
FLUTREA -

REENERERSABREEAFZEA
SR E B ERLE/NR  BIEMEARR

QT I R (EAUR T B FRRR -
— i T2 F g A o Rr =Rs(l+a(T—Ts)) = (2.11)
. iad Ry: WATHZ B

CRERER R, : AT M
1. BREURAEET @ @ EITE I (R

FrEeRAYBEHMEBERRERIE
SR (EREERE) @ BHERETOEE
BHARMSBEIOME - —Ras
#8  SEAEIMEL - B EERE R RIRA R
P R o BR R AR A B TR — R R N
B » A R B I B RO B (Rt 2 AR -

FH5t o — LR AL E R

HEeREERMUEEEAR - SENER

BT LITARE

Ry =R {l+a (T-T, )+ 8 (T—T,)* ]

a, 8 MERRHEETRE - hREEm
REFTFMEOC oz BFH K B IH I8 B8 o

5 T RAEMEOC K EIE R B RH R R (R

Table 5 : The resistance and resistance temperature coefficients of various material

bR R, X10° Qem? a X 10+ ¢

# 1.56 43

#, 8.9 65

i 6.14 68

H& 9.81 39.2

] 49 48

#1 (60%)88 (40%) & & 48 +0.2

S-EEGARMAERENEETYS AW BEARY o hEAEEMERERE

TS EEEE (thermister;thermally sensitive BEE
resistor ) - [WERPEHEEZLEBER DO ESHEFRELERTRT

S/ (BEHZENEERAR) ETLUER
ER R R - #SEEBEMEER
HIBRRTT LU T RER

'R:A . e“"T ......(2‘13)
Ho ATlaREY - KEASHmE
THHRE  E8K
74 (2.13) =NELEE - B

InR=1InA+%7

MRLIERHBREERRE - 8l (2.14)
AEEKRRE  HRBRGE - LERE
BRAEHRERRELcER BERF

en ...(2'14)

@ RMEREME AR RAEE
=it
ORI
3 R AR A e B i -
MERERGE - CEWERETFESE
FEL 3 BE R HR B R 2 Y RE U B A ] - T gL
EHE AR CHEEE - B4RREEHIE
BN EE - (B LARE RSB 2 JE
B EERERTE  RFETLERIERY
ERAYERE(E -
BIFEHNRER R E B THER
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Specific Resistance

-100 Q@ 100 200 300 400 °c
Temperature

B3 HUGSREERCEE - BERER (Wang etal 1983)
Fig.3 : Resistance-Temperature response of typical thermister material compared with platinum
(After Wang et al. 1983)

_LINEAR THERMISTOR

~ 0.20 "
Q) "
~/

0. 10L
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= /\ “
= 0. gol
0. 00
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L) |
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—
-
A J
O
Z"’.ZU P | 1 | 1 I 1 | L 1 i | 1 1 2

-30 =20 -10 0 10 20 30 480 5B
TEMPERATURE (O

4 - BN R M R AR (Brock,1990)

Fig.4 : Equivalent temperature nonlinearity error of a linear thermistor circuit vs. temperature
(After Brock, 1990)
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Table 6 : Performance specifications of platinum and Nickel Resistance Thermometer versus thermistors

# % R EME o o8 = H =i & 8

400 probeE! 700 probeZd

B 7 i [ -35 to 140C 0 to 100C -350 to 1350F -100 to 600F
in 4 steps .

HRAT B 0.1C/0.01C 0.1C 0.1F 0.1F
or 0.001C

HEREE +1% full 0.2C full +2F +5F

REFETT A K /N 5/32" dia 3/32" dia. 1/4"dia. 1/4" dia.
412" 1 6 1/2" 1. 11 12" 1. 4" 1,

B 10mv full scale | 10 mv full 1 v full scale | 1v full scale

scale '
B FERF RS 34s 3.6 508 | e

MEHLAIRF © Science Bssentials Company, A Division of Beckman Instruments,Inc.,Anaheim,

California.

REREAREA B — R E R T RS -
VEEREEEANEERE 2
QUEREES—ERFAT I
DRTaE

@i FH R 2 4052 B%
OEBEER

EFAEE RS R RET L ERE
A% ( Wheatstone-Bridge ) FREERIZ0@5AT

7R e T CIRE) BFG (R¥st) Bge® - oL

ERAEER (HEFEHEDEERZN

BEREEER) -

2.5 BUREE
HERENEEENERREERLE

FElEC ERREBSRER » BEHRA

MMENNEEFRAEM (Thermocouples)

‘o

TS - 3 T I AR

Fig.5 : The circuit of temperature measurement

BREST - IR —HHERBEREHMETHER
B & MR B %M (junction ) #—# (HE
6) RIS (— ISR HREER,
( measuring junction ) B—REREREE
Bt (reference junction ) TEAHFEIBEE T &R




ne B >"T<a/////

A

<]

Indicator

M6 - EAAXBEN CARRMETER - HPABREAAHEZERBT. R T AERRZBE - Hrak

Ha B A

Fig.6 : Elementary thermoelectric circuits T1 and T2 represent measuring and reference junction

B B B3 (electromotive forceemf ) BQ -
{BINRE P —IRE ARG YR - Bl —
HEHBFERE > 5 SEHBOER
EEL - AR E E By XN M AR B
BEEERERRECEBEENE - B8
BB I1821FERIE » 2 F Seebeck 3 FE -
AR (REBEES) BHU T2 -

DiINERACHAESRERESHS (
homogeneous) * Blemf HIK/NFIEREE 2
BB -

QIR EE-"EE& BB RASBER - &
PR B AR ETER — RE TR » Al
FFemf ELE - thEIRFTRI AR HER
FREEMSRB(EHERNEET ) 9RE
HIEM -

QR & BMAFICH emf B Eac ' £EBHIC
Hjemf fEbc > A& MA B emf FEac
+Ebc ° '

ONMEREEEEECBESFET, KT,
WELE, Wemf ' FMET, RT. $E
4E, Bemf + Bl E B BUAIBEET,
BT, REEELE, +E, Wemf
MERBEEMNS  ORWBELS

B QR ER (FRFEEEY) QRE

BRERM R (HEHAC KER) GE
REROSPEEP—HE DS - AT
RRELEZemfFEH MGG » 4940 1 v/ CRIB &
BERRE2FEGERE B -
X HEBZEY (Instrument Society of
America) H—RERASHREEEEHZS
B — R .
Type T8 ¥ Ff
Type I~ ¥ HHE
Type E—- 813 10%8% ¥ &
Type K — & 10%5& B HE5%EREW
Type R—HE&EZ13%# ¥ HAE
Type S—HE&Z10%# % AL
Type B—H&E30%8 % BH&S6%sE
B Type THREBIRA < & MEREDS
> R ERBHEEHRA -
emf R R FAATEARME - ATAITRER -
E=a @ +h@*
BAType TEHI » a=38.63043, 6=0.04132299
ERRSEBELEERN - TRLZRb6® &
FERRIETY - .
B 755 LAType T2 BT B S FIF7 &2 B E—m
BESCFEME - (BT DL AR B E A I e
BE—EBCEE GER—HEK) - HES




OUTPUT IN MILLIVOLTS

HIEmiERECE - AEREETZ LR

AR e L (A — IS E A S B EREEH R SRR S EENE
# (thermopile) -+ BM@ELUERER  EHAREBEES  UTHEWEBESZ

SR emf X - e

- THERMOCOUPLE
{ | I I

| |

A = 38.63 B = 0.0413

N N D D R D R
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STUDY ON PHYSICAL AIR TEMPERATURE
MEASUREMENTS

Yeong-Junaq Wang

Central Weather Bureau

ABSTRACT

The measurement of air temperature near the surface of the earth is facilitated
by the vast array of temperature sensors and supporting electronic modules that are
readily available. Accuracy is limited not by technology but by our ability to use it
and by our ability to provide adequate coupling with the atmosphere. Measurements
of the thermofield in the atmosphere usnally measure air temperature rather than
heat. To accurately measure the true air temperature, two major problems must be
solved: the time response and the radiation error of the temperature sensor.

This paper is to review errors of air temperature measurements and the physical
priniciples of temperature measurements. We introduced some basic concepts in this
paper and hope can be used as a reference for readers.
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THE MARCH 1991 CHIA-LTI EARTHQUAKE SEQUENCE

Tzay-Chyn Shin, Chin-Hsin Chang, and Chia-Hao Ching

Central Weather Burean

ABSTRACT

A moderate magnitude earthquake occurred on March 12, 1991 in the Chia-nan area where no
damaged earthquake occurred from 1964. The carthquake was located at the westnorth of Chia-li
and caused minor damage near the coast area, The occurrenec of the earthquake has significance in
several folds especially for the Chia-nan seismic zone.

From the spatial point of view, the location of Chia-li earthquake is at the western part of the
Chia-nan seismic zone, It is in the area where no damaged earthquake occurred in the historical
record. Also, very low seismicity is found in that area before 1991, After that, the area become
active compared to the Chia-nan seismic zone. On the other hand, the distribution of Chia-li
earthquake sequence is similar to the distribution of swarm in 1975, Using the data collected by the
Central Weather Bureau Seismic Net work ( CWBSN ), the focal mechanism of Chia-li earthquake
is dominant in a left lateral rupture with west-east direction. The dipping angle of ruptural plane is
about 60 degrees eastnorthly.

The source scaling model is investigated for the Chia-li seismic zone by using data of Chia-li
earthquake sequence. The relationship of seismic moment with magnitude and comer frequency
reveals that a relative large seismic moment and small corner frequency is found in the study

compared to those obtained for the Taiwan area.
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DESTRUCTIVE EARTHQUAKE TSUNAMIS IN THE MING
AND CHING ERAS

Ming-Sheng Yil
Central Geological Survey, MOEA

ABSTRACT
Taiwan is located in the Circum-Pacific seismic zone, and has suffered great damage from a
number of destructive earthquakes through out the history. Therefore, since the last stage of Ming
dynasty, records of destructive earthquakes can be found in the historical documents, This paper is
concerped with the historical tsunamis (seismic sea waves) in various regions in Taiwan, It states 6
. large local earthquakes caused strong trunamis and invaded the Keelung, Tainan, Kaoshiung and

Pintung.

Keyword : historical earthquake, tsunami, Ming dynasty, Ching dypasty, Taiwan
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ESTABLISHING AN AUTOMATIC RAINFALL AND
METEOROLOGICAL TELEMETRY SYSTEM IN THE TAIWAN AREA

Automatic Observation Division

Central Weather Bureau

ABSTRACT

Most rivers and streams on Taiwan are short and steep. During the Mei-Yu and typhoon

seasons, floods rise rapidly when storm rainfall is concentrated for short time periods. Such heavy

rainfall induced by meso-scale and micro-scale convective systems cannot be effectively monitored

“due to the sparsity of weather stations. To strengthen the regional observation of heavy rainfall, the

CWB has been proceeding on a project to establish an antomated rainfall and meteorological data

collection system in the principle drainage basins in the Taiwan area. The installations of the

systern began in fiscal year 1986. Up to fiscal year 1993, 7 sub-regions of 225 stations spread over

the region west of the Central Mountain Range (CMR) were completed. Another four sub-regions in

eastern Taiwan will be installed by the end of 1996, A total of 334 stations is proposed.

Upon the completion of the project, the intensive automated rainfall and meteorlogical data

collection system will be able to add greatly to the observing data sources, and to monitor localized

heavy rainfall. In addition, the data collected can be used to forecast flash floods and to issue timely

warnings to the public.
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Table 1. The data of the best track, intensity and movement for typhoon BOBBIE

RERCZ) | 0@ [PLRE| giaus! BN SAEEN/S)| RESERD
el | R i 3

Hl B |k |dbf@| E& | (B) (DEG) | (KM/HR) | gyl [f  JaL| 30 KTS{50 KTS

6 | 23]18(11.4[131.4| 998 | 315 3 20 | 25 | 100 | - | & B¢

6 | 24[00(11.5}131.3| 998 315 3 20 | 25 | 100 | -
06{11.8/130.9| 995 307 9 20 | 25 {100 | -
12412.1(130.4) 995 | 302 11 20 | 25 (100 | -
18112.7(129.7¢ 992 | 311 17 23 | 28 [120 | -

6 |-25|/00(13.5(|128.8] 985 | 312 22 28 | 35 [150 | -
06(14.2|128.3| 985 | 325 16 28 | 35 |150 | -
12"15.0'127.6 980 | 320 19 33 | 40 [ 150 | - | chp
18|15.8§126.9| 975 320 19 33 | 40 {200 | 80

6 |26{00|16.6[126.1| 970 316 21 35 | 43 {200 100
06{17.5|125.4] 970 | 323 21 35 | 43 1200 100
12{18.3]125.0| 970| 335 16 35 | 43 | 200 [100
18(19.1(124.6| 950 | 335 16 43 | 50 | 200 | 100

6 | 27/00(20.2|124.3| 948 | 346 21 48 | 58 [200 | 100
06(21.3]123.9] 948 | 341 22 48 | 58 [200 [100
1222.1(123.7| 948 | 347 15 48 | 58 | 200 | 100
18(22.7{123.9| 950 17 12 45 | 55 {200 |100

6 |28|00(23.6/124.2| 960 17 17 40 | 50 200 |100
06(24.2|124.8] 965 42 15 35 | 43 [200 [100
12124.7|125.7| 965 58 18 35 | 43 | 200 | 100
18(25.3|126.7| 965 56 20 35 { 43 | 200 [100

6 | 29100[25.9]127.8| 965 59 21 35 | 43 [200 |[100
06126.5|128.9( 965 58 21 33 | 40 200 | 100
12(27.2[130.3] 970 60 27 33 | 40 | 200 | 100
18|28.1(131.7| 970 54 28 33 | 40 [200 |100

6 | 30|00(29.1[133.4| 975 56 33 30 | 35 [200 | - |mp
06(30.2[135.0| 975 51 33 30 | 35 |200 | -
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K- HBHHEBAETRHARZARER (EESIEGH)
Table 2. Warning stages issued by CWB for typhoon BOBBIE

KIF | BAGELE B ;.4 H B
R f# &k

||| 2 = E 1] E
wE(1 | 1[26]15|30 | BtiE- - SBEEEEHE R
W | 1 2026121 |10 | EL¥mk - SEEFTEE EEPERAEHEE g
e 3|27 3|20 | Ehygik -~ SEERETEHEERE EHELEREE ~ T th
ke | 1 4127) 9|45 | BELiERk- SEEETERESER EHEPERERE -~ X - ERHE HE
HWE|1 5|27 11540 | B4tk - @ EREBEELEHEH EELEERERETEE - EMHEE th e
W | 1 6 {27 21|20 | Ekvmi ~ GMWEE  ILEWERABRMIES | SR - 6% TW - EE - A Bk B B s th
e |1 7128 | 3|10 Bt E@ER - kEEREG BRI | 6% - 5 - & - 5400 - EEFTHE EPE‘E
ke 1 8128 ] 9130 | &@RM -~ ALEIHE HW - ZENE E):3
wEl 928 [ 15140 | & BER -~ kB h
mrr |1 (1028|2110 | mEmREES th g




JR28 H I5KF40 5 (Hb RS ) MRBRIE EsE » 28 AUEAARIEEERIER HAE R EREE

H2187 104 (HLT70E ) BRI L RGHUEE
REERBAYE  ARESREEDORE  BAMUEMERZSH » TREEREREIRK

(RMA~C) > 582N E R E AR R

BORZEREMER (22) o tél - 27H KA = #e

= ERHNAREETOHELBRSZ R LEMR
Table 3. Eye-fixes for typhoon BOBBIE by the Satellite Center of CWB

WM (D) ) @O ) BB B M (2)) PLmBE |E O] BESH
H| B | 6| o8| 8K Rrm T-N/CI-X0 (B B | 8| 5| 8E | #E | %R T-N0/CI-X0
06| 26| 06| 00]17.4 | 125.4| good |T5.0/5.0 061 27| 16| 00{22.4| 123.7| fair |75.5/6.0
06| 26| 09| 00]17.7 | 125.2| good [T5.0/5.0 06} 27| 17f 00{22.5| 123.7| fair | 75.5/6.0
06| 26 | 12 00{18.3 | 125.0| good |T5.5/5.5 061 27| 18| 00|22.6| 123.8] fair {75.5/6.0
06| 26 | 15| 00{18.8 | 124.2| good |76.0/6.0 06] 27| 19| 00|22.8 | 124.0| fair |T5.5/5.5
06| 26| 18| 00(19.2 | 124.3| good |76.0/6.0 06| 271 20| 00|23.0| 124.2 fair [T5.0/5.5
06( 26} 21| 00|19.6{ 124.4| good | 76.0/6.0 06| 27| 21| 00(23.2[ 124.1| fair |T5.0/5.5
06 27 00] 00(20.1§ 124.4| good [T6.0/6.0 06| 27| 22| 00(23.3[ 124.0| fair [T15.0/5.5
06| 27| 01] 00(20.2] 124.2| good | T6.0-/6.0-| |06| 27| 23| 00[{23.5} 124.1| fair |T5.0/5.5
06| 271027 00{20.5( 124.1| good [T5.5/6.0 06| 28| 00| 00[23.6| 124.2| good [T5.0/5.5
06 27| 03(-00/20.6 123.9| good |T5.5/6.0 06| 28| 01| 00{23.7| 124.2| good [ 15.0/5.5
06| 27{ 04| 00{20.8] 123.9] good |15.5/6.0 06| 28| 02| 00(23.8] 124.2| good [T5.0-/5.5
06| 27| 05| 00)21.0 123.7| good | T6.0/6.0 06} 28| 03} 00]24.0) 124.2| good | T5.0-/5.5
06| 27| 06| 00]21.3 | 123.8] good [T6.0/6.0 06] 28 04| 00|24.1| 124.3| good | T5.0-/5.5
06| 27| 07| 00]21.4| 123.7| good T6.0/6.d 06) 28] 05 00|24.2 | 124.4| good [T5.0-/5.5
06| 27| 08| 00{21.6 | 123.7| good | 76.0/6.0 06| 28] 06{ 00|24.3 | 124.6| good [T4.5/5.0
06| 27| 09| 00{21.7| 123.8| good | T6.0/6.0 06| 28| 07| 00|24.3 | 124.9| good [ T4.5/5.0
06| 27| 10| 00{21.8 | 123.8| good {T5.5/6.0 06| 28| 08| 00[24.4| 125.0| good | T4.5/5.0
06| 27| 11| 00(21.9 | 123.6| good | T5.5/6.0 06| 28| 09| 00|24.5| 125.1[ good [T4.5/5.0
06| 27| 12 00(22.0 | 123.6} fair [T5.5/6.0 06] 28| 10| 00(24.6| 125.0| good | T4.5/5.0
06] 27| 13| 00|22.1| 123.6| fair |T5.5/6.0 06| 28| 11| 00|24.7| 125.5{ good | T4.5/5.0
06| 27| 14| 00(22.3| 123.6{ fair | T5.5/6.0 06| 28| 12| 00|24.9| 125.5] good | T4.0/4.5
06| 271 15) 00122.4 | 123.5| fair [T5.5/6.0
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Table 4.

L EIEIASET I » o LA A R RS £ 48m/ s -
ZHRBEAWRG o TR S I
(B=) 447 » SRR EESH LT EER
KEEE (EE) B8 > 28 HHIFHE Ak
EE (AE) » HI28 0 ka5 R Easng
B’ BEFWES  WUERREZ— -

FERAR (CWB) ~ HA (RITD ) EBRE

(PGTW ) ZR K RBEE LRI P OEMRE
s - MRAFFELEF (RITD) A6 >

22208 > B (PGTW ) BUf24 0 » (EXEDIARE
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WEAHIME > RARSIEZFEN

BOokhoR R RO EREMR

The eye~fixes by radars for typhoon BOBBIE

FmA TEEE RN
Table 4a. 46699 rTadar station
Womie M ENUNR O[WOBR|H B EMNNE
_ (Z) |d6 @R & (z2) |4 B|W &
46699 | 27713 | 22.1 |123.7 |46699 [27/22 | 23.4 [124.2
" 27/14 | 22.0 | 123.8 27/23 | 23.5 |124.2
27/15 | 22.3 | 123.8 28/00 | 23.6 |124.3
" 27/16 | 22.4 |123.9 28/01 | 23.8 |124.3
" 27/17 | 22.6 |123.9 28/02 | 23.9 [124.3
21/18 | 22.7 |124.0 " 28/03 | 24.1 |124.4
" 27719 | 22.9 |124.2 " 28/04 | 24.1 {124.4
" 27/20 | 23.1 | 124.1 28/05 | 25.1 |124.6
" 27/21 { 23.3 [124.2 " - - -
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HEEEBEREEEEEN

Table 4b. 47918 and 47927 radar stations

o

1

| EffE | e ElhlE | syt | wR | weeE | o) B0 emoR
() | des | =@ @ | s s (2) | dm| g ()] 88 | mm

47918 27/07| 21.3 | 124.0 [ 47918 | 28/03 | 24.0| 124.4 ) 47927 | 27/12] 21.9 |123.9 | 47927]28/07| 24.2 | 124.8
47918 27/08| 21.4 | 124.0 [ 47918 | 28/05[ 24.1 124.6| 47927 | 27/13( 22.0 123.8 | 47927 28/08 24.31124.8
479181 27/09¢ 21.6 | 123.9 | 47918 23/06 24,2 124.7) 47927 | 27/14) 22.1 1?3.9 47927|128/09 | 24.4 | 125.3
47918 27/10| 21.7 | 123.9 | 47918 28/07 | 24.3 | 124.9| 47927 | 27/15| 22.2 |123.9 [ 47927|28/10| 24.5 | 125.4
479181 277115 21.9 123.9 47918} 28/08 ) 24.3 | 125.0| 47927 27/16) 22.3 |123.9 | 47927)28/11| 24.6 125.5
47918 | 27/12) 21.9| 123.7 [ 47918 | 28/00 | 24.5| 125.2| 47927 | 27/17{ 22.5 |124.0 | 47927|28/12} 24.8 | 1257
47918 27/13| 21.9} 123.8 | 47918 | 28/10 | 24.5| 125.4| 47927 | 27/18| 22.7 |124.1 | 47927|28/13 | 24.9 | 125.8
479181 27/14¢ 22.0( 123.9 | 47918 28/11| 24.7( 125.6 4%927 27/191 22,9 |124.1 [47927|28/14| 25.0 | 125.9
47918 27/15- 22.21123.9 | 47918 | 28/12 | 24.8 | 125.7 | 479274 27/20( 23.1 |124.1 47927 28/151 25.1| 126.1
479181 27/16| 22.3 [ 124.0 | 47918 | 28/13 | 24.9 | 125.8/| 47927 | 27/21| 23.2 |124.2 | 47927|28/16| 25.1 | 126.3
47918 27/17| 22.5 | 124.1 [ 47918 | 28/14 | 24.9| 126.0| 47927 | 27/22 | 23.4 |124.3 [47927)28/17| 25.3 | 126.5
47918{ 27/18] 22.6 '124.2 47018 | 28/15) 25.1 ] 126.1| 47927 | 27/231 23.5 |124.3 | 47927|28/18| 25.4 | 126.7
47918 27/19 22.8|124.3 | 47918 | 28/16| 25,1 | 126.3 | 47927 | 28/00| 23.6 |124.3 | 47927;28/19| 25.5 | 126.8
47918 27/21 23.2| 124.3 | 47918 | 28/17 | 25.2| 126.6| 47927 | 28/01| 23.8 [124.2 | 47927[28/20 | 25.6 | 127.1
47918 27/22| 23.4 | 124.3 | 47918 | 28/18] 25.3 | 126.7 47927 287031 24.0 124.3‘ 47927\ 28/21 | 25.6 | 127.2
47918 27/23| 23.5]124.3 47918 28/19| 25.4| 126.9 47927 | 28/04 | 24.1 |124.5 |47927|28/22 | 25.7 | 127.4
479181 28/007 23,7 124.3 47927 -28k05 24.1 |124.7 | 47927{28/23 | 25.7 | 127.5
47918 28/01] 23.81 124.3 47927 | 28/06{ 24,2 |124.8 147927129/00 25,9 | 127.7
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Table 4c. 47937 and 47909 radar stations
Yt | RE| EfAE | uEW | B | EAME | %R | B | EafE | (RE | 2B
(Z) |dkfg | B (Z) Je#E| HE (Z) & [ER (Z)V & | =

47937] 28/06| 24.2 | 124.8 | 47937 | 28/23| 25.8 |127.5| 47909 | 28/22| 25.8 |127.8 |47909|29/17 | 27.7 | 131.5
47937| 28/07| 24.1 125.0 {47937 | 29/00( 26.0 |127.9 | 47909 | 28/23) 25.9 |128.0 | 47909|29/18 | 27.9 131.7
47937 | 28/08| 24.3 1 125.1 | 47937 | 29/01] 26.2 |128.1] 47909 | 29/00| 26.0 |128.2 | 47909129/19 28.1 | 131.9
47937| 28/09) 24.5 | 125.3 | 47937 | 29,02 26.3 |128.3| 47909 | 29/02 26,2 |128.3 | 47909(29/20 | 28.4 | 132.8
479371 28/10| 24.5{ 125.4 | 47937 | 29/03| 26.2 |128.5| 47909 29/03§ 26.2 |128.4 | 47869(29/17| 27.8 | 131.4
47937 28/11) 24.7 | 125.6 47937: 29/04| 26.4 |128.77 47909 | 29/04 | 26.3 }128.5 [ 47869129/18 | 28.0 | 131.4
47937| 28/12) 24.8 | 125.7 | 47937 | 29/05| 26.5 [128.8| 47909 | 29/06| 26.4 |128.6 | 47869|29/19 | 28.1 | 131.6
47937 | 28/13| 24.8 | 125.8 | 47937 | 29/06] 26.6 |129.0 47909 29/06| 26.5 |128.8 | 47869(29/20 | 28.1 | 131.8
479371 28714 24.9| 126.0 | 47937 | 29,/07| 26.8 [129.3| 47909 29/07 | 26.6 |129.0 |47869|29,21 | 28.3 | 132.1
47937| 28/15| 25.0 | 126.1 | 47937 29/08 26.8 [129.7| 47909 | 29/09 | 26.7 [129.4 |47869|29/22] 28.5 | 132.3
47937 28/16| 25.0 | 126.2 | 47937 | 29/09| 26.9 |129.9| 47909 | 29/10| 26.8 |129.8 | 47869{30,00 | 29.7 | 133.0
47937 28/17( 25.2{ 126.4 [ 479371 29/10] 26.9 {130.2| 47909 29/11} 27.1 {130.3 | 47869(30/01{ 29.7 | 133 .4
47937 | 28/18( 25.3 | 126.6 | 47937 | 29/11) 27.1 |130.4| 47909 | 29/12-) 27.3 |130.5 47869 30/03]30.3] 134.2
47937| 28/19| 25.5 | 126.8 | 47937 29/12| 27.2 |130.4( 47909 29/13| 27.3 |130.7

47937} 28/20) 25.6 1 127.0 ; 47937} 297131 27.2 |130.7 47909 | 28/14] 27.4 |130.8

47937 28/21| 25.6 | 127.1 | 47937 | 29/14| 27.4 |130.7| 47909 29/15) 27.6 |131.0

47937 28/22| 25.7 | 127.% | 47937 47909 29/16 | 27.7 J131.1
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10-DAY MEAN SEA SURFACE
TEMPERATURE ANOMALY

B= 81FE6H21HENHIOCK TR KEEETE » BEERTAESF o

Fig 3. The 10-day (21 to 30 Jun 1992} mean sea surface temperature anomaly, shaded area represents

negative anomaly.
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Table 5. Forecast errors of center determination for typhoon BOBBIE by different units as compared with the best track.
CWB PGTW RJTD

F OH MERE | HARE AEEZ ARRE| EARE | AKRE| AERRE HARE | AERE
(K¥) (E¥) (DEG) (E¥) {E¥) (DEG) (E¥) (K (DEG)
24182 15.5¢6 -2.12 -.55 }21.67 13.32 3.50 (82.99 20.37 7.52
2500Z | 15.56 15.45 2.53 11.00 -6.82 | -1.09 |43.33 27.28 4.91
062 11.00 7.38 1.11 | 24.79 [-23.62 [-3.55 |34.22 30.26 4,65
122 21.44 15.60 2.09 |30.88 .29 .04 15.56 .14 .02
182 24.79 -6.75 -.89 {15.56 .64 .08 [10.78 -8.02 ~.99
260012 15.40 .91 .12 15.40 15.33 1.94 15,40 15.33 1:94
0677 24.69 -6.42 -.81 10.78 8.06 .97 .00 .00 .00
122 11.12 -6.76 -.86 11.12 -6.76 ~.86 |11.12 -6.76 -.86
182 31.50 [-26.15 | -3.27 [23.80 |-23.67 |-3.06 |31.50 [-26.15 |-3.27
27002 | 24.60 | -19.06 [ -2.55 [10.5% -9.41 [ -1.20 [15.49 4.61 .62
06Z | 33.07 | -33.04 | -4.19 (33.07 25.19 3.36 jl11.12 -3.92 -.51
122 | 20.64 | -19.61 | -2.49 ]23.49 16.18 2.17 |22.24 -6.89 -.83
182 ) 42.54 | -42.43 ) -6.00 .00 .00 .00 10,08 3-10.09 |-1.41
2800Z 1) 20.40 [-20.36 | -3.08 .00 .00 .00 (11,12 .31 .04
06Z | 10.32 -9.74 | -1.68 |15.08 }|-12.86 | -2.14 |15.08 (-12.86 |-2.14
122 15.08 | -14.69 | -2.36 {24.40 [-21.17 | -3.31 11.12 -6.48 |-1.02
182 11.12 ~7.88 [ -1.09 |22.24 |-15.77 | -2.14 15.08 |-14.98 [-2.11
20002 | 22.86 -2.14 -.29 .00 .00 00 pI1.12 -9.19 }-1.17
Q67| 11.12 -9.55 y-1.12 151.03 35.10 3.85 (110.32 -5.13 -.62
122 38.73 | -19.00 | -1.90 |74.24 68,33 6.88 |22.24 19.26 2.10
182 24,30 24.16 2.37 | 77.47 T7.57 "7.54 |36.88 3.89 .41
JO000Z | 44.33 13.18 1.23 ]129.51 29.17 2.52 | 44.33 13.18 1.23
FE ¥ 22.28 -7.68 { -1.08 [23.91 7.69 | -0.70 j21.87 1.10 |-0.38
mETyl 22 .28 14.65% 1.94 123.91 1§.610 2.28 t21.87 11.14 1.75%
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Table 6. The meteorological elements summary of CWB stations during the period of 27 to 28 Jun 1992,
o REFEmb) BB f5r A L (m/5) BAREM ) | BEO0M/SELE) B A B KX B (um EARER (mm)
woon| B R (BB B on s R |som|me malme B o e omme-nrae) o] w (e ) [row e GR-sE) |wom| e (m-ma)

WAEAN1002.1(28,/03:00 ( 21.7) N | 28/13:02{ 1002.9) 26.1 | 89% | 15.9 N [28/12:50 [ 27/11:32 - 28/14:00{ 1.4 [ 28/10:00 - 28/11:00 [ 0.3 [28/10:18 - 28/10:28 | 2.3 |28/07:45 - 28/11:30
& [£1002.1(28/02:12 | 16.4] NE| 28/06:55( 1003.5] 25.8 [87%| 10.2 NE | 28/07:57 | 28/07:47 - 28/14:00) 13.0 | 27/06:00 - 27/07:00 | 7.0 27/06:35 - 27/06:45 | 18,0 | 27/03:30 - 2B/13:05
B 3Fj1003.2(28/02:23 1 20.0) XN | 28/03:09( 1003.5) 21.3 |99%| 10.%| N | 28/10:00 | 28/08:00 - 28/12:00| il1.5 |27/06:5% - 27/07:59 | 4.5 (27/04:50 - 27/05:00 |146.0 } 27,/02:40 - 18/14:G0
PrF¥A1001.7(27/16:41 | 12.9) N | 28/17:17| 1003.7( 21.9 | 94%] 5.7[ N[ 28/17:27 | 28/16:15 - 28/18:05| 10.5 | 27/21:14 - 27/22:14 (2.6 [27/22:02 - 27/22:12 [138.3 [ 27/03:4¢ - 28/17:30
& db| 999.1{27/01:30 | 13.0{EXE | 27/10:55( 1004.6) 26.2 | 83% | 6.9|ENE | 27/11:00 - 4.0 |28/04:00 - 28/05:00 | 1.6 |28/04:20 - 28/04:30 § 11.9 | 27/09:22 - 2B/08:5D
] OAT| 996.2(27/13:43 | 21.6[NNE | 2771314 996.4] 29.9 T5% [ 12.3f NE | 27/12:53 | 27/12:00 - 27/16:30] 6.5 |27/23:02 - 28/00:62 0.4 |27/23:50 - 28/00:00 2.0 [ 27/18:05 - 28/10:10
5 M| 9598.4(27/16:55 | 20.1[NNE | 27/14:55( 998.8| 20.8 | 75% ) 12.8] N| 27/14:45|27/12:00 - ‘28/‘14:2{] 0.5 [ 28/09:25 - 28/10:10 (0,5 |28/09:43 - 28/09:53 1.0 |28/04:30 - 26/10:10
& 1] 998.3|27/16:42 [ 9.0JNNE | 28/13:44( 1002.8| 31.2 | 66% | 4.5} N[ 28/16:13 - 6.7 28/07:00 - 28/08:00 (0.3 [28/07:50 - 23/08:00 1.5 | 27/04:40 - 28/09:15
HE®| 891.0027/16:12 | 5.0 ¥¥ 28/00:27| 892.9|22.3 |90%| 2.7} N|28/05:05 - 7.6 (28/00:07 - 28/01:07 (3.0 §28/00:27 - 28/00:37 9.5|27/19:20 - 28/01:10
¥ HH| 985.0§27/16:54 | 21.0}NNE | 27/16:52| O87.0| 27.0 | 85% | 9.3|%NE | 27/16:52 - T - T - T |27/02:10 - 27/08:20
¥ %) 998.2{27/14:57 [ 9.6|NK¥ [ 27/15:43( 998.6| 31.1|70%| 6.2] N[ 27/16:58 - T - T - T |27/20:05 - 27/20:20
FrE| 759.2127/15:18 | 6.6]SSE § 28/20:01 762.2‘ 14,5 | 91% | 2.9{SSE [ 28/02:00 - 4.2 [27/19:40 - 27/20:40 [ 2.0 [27/19:40 - 27/19:50 | 8.6 f7119:02 - 28/03:30
E - |28/03:00 -{ - - - - | - §.2 XYW | 28/08:00 - 4,0]28/02:00 - 28/03:00 [ 2.0 [28/02:40 - 28/02:50 6.0 128/01:30 - 28/03:30
& | 997.9|27/16:00 ; 9. 29%NF{27/17:35] 098.6| 31.3 | 72%| 6.00 X|27/16:55 - T - T - T{27/19:05 - 27/19:50
B (| 999.1(27/14:21F 7.3] X¥ 27/14:ﬁ5 999.5) 32.8 | 72% | 5.2 XW|27/14:12] - - 0 - 0 - 4 -
HEr | 999.4(27/17:00 § 20.5{XNE{ 27/17:07| 999.4( 27.0 | 88% | 15.3NNE ] 27/10:10 | 27/05:00 - #H¥h 0 - 0 - 0

A #e| 999.8{27/14:36 { 10.0{ N¥ | 27/08:25} 1000.0| 29.9 | 68% | 6.5|¥¥W] 28/12:55 - 7.5 | 27/16:13 - 27/17:12 (6.0 |27/16:21 - 27/16:31 | 10.0 | 27/15:32 - 27/17:12
T | 996.0{27/15:03{29.0) NE|27/15:05| 996.0f 26.7 | 86% | 23.0| NE | 27/15:00 | 27/06:12 - #&;$ 14.6 | 27/22:30 - 27/23:30 [ 6.4 [27/23:00 - 27/23:10 | 35.1 | 27/07:00¢ - 2B/02:10
A E| 998.2(27/15:06 | 11.7(NNE [ 27/14:37( 998.8130.5|80%| 6.7| X]27/14:46 - 10,6 §27,18:20 - 17/19:20 | 3.8 |[27/18:50 - 27/19:00 | 13.8 [ 22/16:30 - 27/1%:20
& H| 997.6)27/15:18 | 14.B[NXE | 27/13:59] 99%.7 30.7 [ 73% 6.1 [NNE ) 27/14:14 - 0 - - 0 - 0 -
B% Th| 998.2|27/16:00 | 14.9|NNE | 27/19:58) 1000.4) 28.0 [ 81% | 9.2{NNE ] 27/20:04 - 2.5 21/13:15 - 27/13:50 (2.0 ([27/13:37 ~ 21/13:47 8.0 [ 27/13:15 - 28/21:20
16 | 998.0|28/02:10 | 13.8| NE | 28/00:44| 1001.3} 27.5 [79%| 9.5| ¥E{ 28/00:47 - 0.3 {28/18:02 - 28/18:40 T [28/18:02 - 28/18:12 0.3 ]28/18:92 - 28/18:40
H W|1001.0|28/02:35 | 13.3]NNW | 28/13:31] 1001.5) 29.6 [ 70% | 7.2[%8w ] 28/13:40 - 2.4 |27/22:25 - 27,2310 (1.1 |27/22:50 - 27/23:00 5.7 1 27/05:05 - 28/05:10
# #|1001.5/28/02:33 | 14.4| E|28/09:00] 1003.5} 26.2 [81%| 7.4{ E|27/13:26 - 16.0 | 27,/14:50 - 27/15:50 | 7.0 [27/14:50 - 27/15:00 | 35,9 | 27/06:05 - 26/08:30
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Table 7. 24-hour subjective forecast position errors by different units for typhoon BOBBIE
CWB PGTW RJTD
K HERE EARZ AEKRE | HERZ| EARZE AERZ| AERE | EARZE | AERZE
(EM) (KM) {DEG) (KM (K¥) {DEG) (M) (K¥) - {DEG)
241812 321.46 -48.00 -4.96 259.39 175.74 22,44 116.89 23.91 3.92
25002 126,95 -15.99 -1.92 139.88 137.21 22.99 21.67 13.63 2.34
062 148 .43 16.68 3.97 266 .47 35,42 15.85 80.860 -42.01 -7.50
1212 226.49 -20.28 ~-5.35 180.29 -21,04 -4.57 119.26 -45.27 -7.77
1812 135.15 -72.43 -11.89 129.65 -48.93 -8.24 232 .46 -43.74 -10.78
26002 91.47 -41.41 -6.41 94 .39 -91.,22 -12.09 67.59 -51.45 -7.21
062 128.22 -23.78 -3.84 122.80 -71.57 -10.65 111.72 -64.33 -9.,39 .
1212 122 .32 -74.38 -11.59 838.60 -13.61 -2.09 153.96 F130.12 -19.03
182 147 .98 -107.16 -17.57 54 .51 -51.08 -6.91 188 .86 F152.21 -24 .85
27002 182.24 -138.790 -23.13 94.790 -94.69 -12.16 137.10 -86.27 -14.38
062 197.98 -178.04 -26.06 123 .41 -120.85 -15.86 99 .14 -99.18 -12.35
1212 159.290 -158.30 -20.40 136.34 ~126.04 -17.84 49 .04 -5.78 -.67
182 232.84 -232.790 -30.53 163.68 -156.03 }-23.61 92 .84 -34.28 -4.38
2800Z 154.36 -151.97 -20.55 195.26 -148.17 -16.34 92.76 32.58 1T.11
062 253.09 -251.00 -34 .24 113.03 -11.62 -1.49 165.57 -117.30 -14.54
1212 276,52 -265.47 -43.88 196.91 -188.52 -24 .64 160.78 -141.30 -18.16
1812 322.04 -222.01 -52.290 238.05 -238.21 -30.51 301,72 -192 .22 -16.76
290012 245,94 -204.13 -33.62 243 .62 -231.98 -24.07 297.30 -200.53 -16.8¢0
062 233.74 -195.57 -17.69 222.30 -216.85 -22.07 225.88 -211.19 -20..48
122 208.26 39.75 3.07 157.00 -155.46 -16.82 354.21 -53.81 -16.03
B 2] 195.73 -117.24 -17.94 161.01 -81.87 -9.43 151.48 -77.54 -10.19
Bty 195.73 122.89 18.64 161.01 116.71 15.57 151.48 89.56 11.9%2
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Table 8. 24-hour objective forecast position errors of various statistic models for typhoon BOBBIE.

ARAKAWA HURRAN CLIPER CWB-81 PC NEW ARAKAWA

B | aRme lmame e aass |weme apus|akne | gase (arms(atee mene |smme et | aese |sone i | gage | N
(R¥) () (DEG} ] (E¥) (DEG) | () (KY) {DEG) | (KW (R¥) (DEG) | (RM) (K¥) (DEG) | (RM) (EY) (DEG)

27002 80.59 | -52.64 | -7.85(133.05 |-132.34 |-16.13 1158.84 | -95.94 |-16.87 [ 104,97 |[-98.89 [-11.68 (113,16} -67.12 |-10.80 1175.75 [-171.11 -23.04
062 98.65 | -91.69 |[-12.48 [183.15 |-175.76 |-23.78 | 191.33 [-146.96 [-24.12 [ 108.71 107.15 |-13.93 [ 126.24| -72.50 [-11.78 |191.52 |-185.50 -24.73
122 | 131.26 |-103.43 ]-11.15| 91.18 | -B6.04 {-11.76 [129.33 -122.52 |-16.95 | 46.87 [-46.15) -6.05|111.20( -34.43 [ -5.82 |169.82 |-165.37 -22.23
182 | 266.72 |-262.14 |-29.83 {230.36 |-230.54 |(-29.62 |235.82 |-234.86 (-31.47 | 175.68 [167.24 |-19.93 | 90.86| -72.89 -11.68 |260.66 |-260.82 -32.37
28007 | 228.89 |-226.02 |-33.49 | 15.08 -9.75 | -1.43 | 238.91 [-236.23 |-24.63 | 52.66 [-39.73| -5.50 | 191.52| 75.48 7.7% |255.91 [-255.67 -35.00
06Z | 313.27 [-312.36 [-43.61 | 349.50 {-347.13 |-42.60 |248.99 (-248.08 |-34.71 | 336.35 [309.16 [-33.43 | 27B.20( -67.87 | -6.40 |367.27 |-363.41 -52.28
122 | 373.27 |-348.34 |-57.81 | 252.82 |-251.41 {-37.61 [289.97 §{-269.41 |-47.56 | 306.12 [-305.87 [-39.60 | 319.11(-237.90 [-22.77 }439.76 |-416.87 -62.91
182 - - - - - - - - - 262.12 [201.80 | -40.30 | 251.83[-215.44 -21.89 [434.96 |-348.02 -67.47
29007 | 362.24 ]-243.31 |-54.13 |310.60 |-307.74 |-32.22 |324.72 |-259.32 |-46.18 | 276.65 [275.58 (-33.40 | 301.71;-264.77 |-24.19 (430,31 {-323.38 -63.63
F %) 231.86 |-205.12 |-31.29 |195.72 |-192.59 [-24.39 [222.24 |-201.67 |-31.56 | 185.57 [172.40 |-22.65 | 198.20]-106.38 |-11.95 (302.88 |-276.68 | -42.63
EHTY) 231.86 | 205.12 | 31.29 | 195.72 | 192.59 | 24.39 |222.24 | 201.67 | 31.56 | 185.57 |[172.40 | 22.65(198.20| 123.16 | 13.68 (302.88 ] 276.68 42 .83
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Table 9. 24-hour objective forecast position errors of numerical models for typhoon BOBBIE.

PE EB

B M |WERZE [EARZ |AERZ| AERE| HARE| AERE

+L¥) (k¥) (DEG) (K¥) (E¥) (DEG)
250027 166.56 20.05 6.17 -~ - -
25122 | 257.37 | -19.70 | -6.06 - - | -
26002 67.73 -63.15 -7.57 201,64 43 .41 9.72
26122 49.24 -10.23 -1.42 |149.56 104.39 16.49
27002 67.55 -19.46 -2.94 |167.79 65.61 12.81
271212 15.24 -13.26 -1.74 |[157.35 14.60 2.91
280017 343.58 |-339.48 | -46.30 |188.26 -66.73 [F18.26
281212 316,28 |-309.17 | -47.18 [226.55 129.11 37.61
290012 440.13 |-254.36 | ~-71.49 [156.75 -48.97 -9.41
ZE #g | 191,52 |-112.08 | -19.84 |178.27 -2.40 -3.34
Byrty | 191.52 116.54 21.21 |178.27 67.55 15,32
g ¢ PE: primitive equatioen model

EB: equivalent barotropical model
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REPORT ON TYPHOON BOBBIE OF 1992

Show-wen Lin
Weather Forecast Center

Central Weather Burcau

ABSTRACT
BOBBIE, the second typheoon occurred in the northwestern Pacific in 1992, was

the first one that influenced the Taiwan area. She originated over the eastern sea
of the Philippines at 1800Z, 23rd June 1992. As she moved northward, her intensity
increased and developed into typhoon (33m/s) at 1200Z, 25th June 1992, With grow-
ing strength, she reached her maximum intensity with winds of 48m/s near the center
at 0000Z, 27th June 1992, After then, she started recurving from north to northeast
toward the southern sea of Japan, and at 1200Z, 30th June 1992, degraded to an
extratropical cyclone.

Without direct hitting Taiwan, BOBBIE caused only heavy rain over the moun-
tain area of north Taiwan with no damage reports.

Among various objective typhoon track forecasts, the Equivalent barotropical
(EB) model produced the best result in terms of 24hr mean position error in this case.

As for the offical 24he  position forecasts, theRJTD's forecasts was the most

prominent one in the case of BOBBIE.
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Fig.1 : The best track of TED (9219)
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Tab.1 : Best track for tropical storm " TED .

EE @) ay BE oMM BT BEERE

THED) LAT oG VMAX ~ DIR  S2D
92091718  I14.1N 139.9E 15
92091800  14.98 138.1E 25 295 19
92091806  15.2N 136.4E 25 280 17
92091812  15.4¥ 134.6E 3 275 17
92091818  15.6N 132.8E 3 275 17
92091900  15.8N 131.1E 40 273 16
92091906  15.9N 129.4E 45 275 15
92091912  16.2N 127.8E 50 280 16
92091918  16.8N 126.8E 50 300 1
92092000  17.6N 126.1E 50 320 10
92092006 18,30 123.0E 55 308 13
92092012  18.9N 123.7E 55 295 14
92092018  19.2N 122.7E 60 290 10
92092100  19.4N 122.1E 60 290 6
92082106  19.6N 121.9E §0 315 3
92092112  19.8% 121.8E 60 335 2
92092118  20.4N 121.7E 60 330 6
92092200  21.9N 121,7E 60 000 15
920092206  23.5N 121.3E 55 345 16
92092232 25,0 120.88 50 45 16
92092218  26.2 120.6E 45 350 12
92092300  27.5N8  120.6E 45 000 13
92092306  29.1N 120.7E 45 005 16
92092312  30.8N 120.9E 40 003 17
92092318  32.4N 121.5E do0 020 17
92092400 © 33,7 122.8E 40 040 17
92092406  34.6N 124.7E 40 060 18
92092412  35.IN  127.3E 0 075 22
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WEEMRRINEAE23 A 2B E — R KR - R A
HHYE . FUEERER - BRESE &b
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15024335 — R A K 16.3m/s » TEREAF22H 158548
AERAREL o/ 0 EEBEF ORARRER
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F2 PRESRAFERARLZEEEN
Tab.2 : SATELLITE FIXES for tropical storm "TED | .

R (2 s =5 R AT

1 180000 14.6N 138.2E PCN 5

2 180600 15.4N 136.2E PCN 5

3 181200 15.2N 134,0E PCN 5
4 181800 15.5N 132.8E PN
5 190000 15.8N 131.7E PN
6 190600 15.7W 130.2E PCN
7 191200 16.1N 127.2E PCN
8 181730 16.1N 125.8E PCN
9 200000 17.8N 126,.5E PCN
10 200533 18.5N 124.6E PCN
11 201200 18,.8N 123.7E PN

12 201800 19.3N 122.8E
13 210000 19.6N 121.8E
14 210600 19.8N 120.8E
15 211200 19.SN 120.0E
16 211800 20.2N 121,9E
17 220000 20.8N 122.3EF
18 220600 23.8N 121.38
19 221200 25.3N 120.5E
20 221800 25.6N 120.8E
21 230000 26.8N 120.6E
22 230600 29.5N 120.6E
23 231200 31.4N 121.7E
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F3 FERECEZEM
_ Tab.3 : RADAR FIXES for tropical storm "TED .
FEM(Z) XA EE A EEEnLiUR

210600 20.2N 121.0FE S/ / 46744
218700 20.3N 120.98 s/ / 46744
210800 20.3N 12G.8E =/ / 46744
210900 20.4NM 120.8=E /7 46744
211000 20.5N 12C.4E S/ / 45744 -
21110C 20.5N 120.3E 1// 46744
211300 20.4N 120.3E 1/ / 46744
211400 20.4N 120.3E 1/ / 46744
211500 204N 120.2E 1/ / 46744
211600 20.3N 120.I= 2/ / 46744
220000 22.2% 122.0E 3138 46599
220100 22.4N 121 9E 1353 46599
220200 22.70 121.8E 133 46639
220300 22.9N 121.7E 217 46599
220300 21.4N 120.9E 53/ 46780
220400 23.3N 121.6Z2 102 46539
220602 22.0N 121.8E 6§02 46780
220700 24.4N 121.3E L/ / 46744
220800 24.0N 121.2E 1/ / 46586
22090C 24.2N 120.S% 17/ 46536
2213100 24.9N 120.9E 2/ / 46744
221200 24.9N 120.6E v/ / 46744
221203 25.0N 120.5% 1351 46536
221300 25.1N 120.8E 1351 46336
221300 2S.I1N 120.8Z% 2/ / 46744
221530 25.3N 1320,2% /7 45386
221700 25.4N 119.8E z 43636
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Tab.4 : Warning schedules issued by CWB for tropical storm TED .

a x B BN | ) Fi ] B e
AEAERLAEAR:] £ B g

#wl] 5| 1|20[10(15] SHREBET, Bhmk G

wi | 5| 2|20 15| 20| GWMAMFH, e, LRSI BRMERETES

WP L 5| 3(20| 21|30 | SMmabEE, Db, BHBERRS BH, IEAREREELS

W 5| 4121 3|20 HMMEREE. B, ERbnER B, jCEREREEES

#E| 5] 5|21 9f 40 BAMARIEE, BLiEHE. SREK W, ERNE. SRR B RERSHENE

whe | 5| 8|21 15) 40 HiNERRSE, Bk, Haliss S, LR, ERER. BN, Fil SEREMEE

e [ 5| 7|21]21 (30| BMMESHE, DLk, HRBLE B, EHREE. EFER. B K, SHRESEE

| 5| 8|22 3|10] EMNMBIEE., DLimk, A B, GHREE. EREk FR B S@REH0E

wee | 5| 922 9|40 BRWSEE. Shigsk. HiliE, BlleRigm B, EARAITHE

ke | 5|10 (221{ 15|30 ) HMWEBEE. Btdes, e, SRILERET SR, Y, SrTREHER

| 51112221150 | BAMENGE. Haliguk, SNILNGE FAESHE. SLYE, EELSRLE. HRUBRIEMNE

M@k 5y12]{23| 3105 | RAMILEMEE. BALEET. BHGHIL e EaE, SinE. EELSANERERNE

ikl 5(13|23| o3| BMitesiEE

w54l 23] 1455 | REBBRERNTEHMIE, HENBBRHERRNK.
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F5 RERERSHETR (RHEBIEIA)
Tab.5 : The meteorological summary of CWB’S station during tropical storm TED passage (SEP. 1992).

o REFIE mb) | W M & & B M (mss) | ol mss) |30 WSHE B x B Ox #®# { mm) Bk ®BE(mm)

B | %6 (R Bm | w0 Nl et e | e 0 (eS| e e RRe-RE | R Ole-wib (& B | BT G-t
WA | 9905 (200100 | 29.9) B ;2700011 10012 | 24.3 |00 120.7| 5 |203:05(20017:30 - 2vemlo | 1.6 [215:00 - 21801 | 8.3 | 22501 - 21551 | 06,7 |20417:22 - 08:30
i | w0 |zaems el B 202|022 Saem |1s] B |2z |aviees - 2o | s oz - e | g2 | 21vesss - 2v0:06 (12000 | 2veen0 -z
RO eoll|22/18:21)30.0 | 5 |20/1840 | 10040 | 20,2 f200% | 15,0 8 | 221529 | 2148:40- 23703010 | 205 {2ongr - 28 | 9.0 200601 - g 2637 | 20/20:00 - 23008:00
TFA] 00,2 2M8:3 (131 SE (20430 | 08,1 {21507 | 4.6{55¢ | /0200 - 2.0 201:0 - 2720 | 7.0 | 2/08:31 - 24841 [180.5 |21/07:20 = 23/06:30
b | wrz|@nees|18. | v (22708 | w3 243| e 0.2 (26 22083 - 2.5 | ANz - 2082 | 120 | 241741 - A751 [150.5 | 20/10:02 - EV06:10
B br| 9e.5| 207:00 (2.6 KE [20714:10 1 1005.8 | 313 | 5% [14.1 | NE | 20414:25 | 21/10:00 - 221150 | 7.0 | 23M0:54 - 23401:53 | 2.5 [ZR/00:6R - /0109 | 40.5 | 23/07:03 - FA/0TR05
15 8| ws|mase |Be) ® |aaen | wse|zs|m 1o lwe |20em |30 - e | 10,0 |29 - e | a0 [2ew - 2w | o | - 2ven
& o) o4 22/16:00 [10.0 [wsw [Z200:31 [ 96,5 |20.2 |oax | 5.5 wev | 2200038 - 12,8 [22/zi0 - 22400 | B4 | 22/23:% - 223545 | 6.8 | 21/07:50 - 20540
AAmM| 8s1.8{ 221545 [18.0 sv [zvro4:s3| eeo7 |18.5 ) o0x | g0l v |23 - 1.5 | 2220 - 2272340 | 4.0 | 2zea0 - 2otiso | T8 20133 - 2050
5 M| o fase 20 (we (220 | wee meles Do leE [nazm s - mons | a5 (Ao - 2B | 3T |27 - 2aTs0 | 150 |2nes - 200
W o] eng |ozns0|12.6 [ww |2eeei05 | ws.0g205|08x | 72| v [mrma - 2.8 {221:00 - /22000 | 0.9 |Z20:30 - st | 188 | 2072225 - B0 10
P | 749.7 | 22/14:65 | 182 [BSE | 21/07:04 | 7672|145 [Bxe | 8.5 (g5 (2102 - 18,0 {2zrzem - 220% | 6.0 |evem - 2o (2210 | o400 - 2315:55
owl - ) - - - = - - s ey | s | Bete - 20030 | 180 | 2203000 - 2024000 | 45 | 270000 - AL (2014 [ 21401:00 - 2L/0R00
5OM| 80 (042108 W [222000 | 04.8{ 5.6 07 |10.2] W |2220:50 222000 - 22230 | 16.0 [23/10:35 - 2V | B0 |45 - AN | 464 | 2103048 - 2130
oo o3| 2zl [ wy (22mnz| wso|oms en 00| v [z - 5.5 |20 - 221240 | 15 {22100 - 2200 | 2.8 | N2 - 20800
WES | 990.2 | 205:05| 08| W (2419021 9007|205 [eex [23.5) W |22n8:381 1810030 - fEME | 70 (e - 2710:40 | 9.5 | 2/18:40 - 21850 | 48 | 2/12:30 - 201K
15 | 0817 22/03:41 | 10,7 W |Z2/2013| 000.326.6 183K |10.2( V |2220:18 (201900 = 2308145 | 18,0 |Zz/22e10 - 242300 | 5.5 |20/22:M4 - 21/22:24 [100.0 | AR5 - BOG:S0
Bl | A1 22/07:33 | 41.9 | HHE | 2LM0:22 | 099.2(24.2| 1005 | 29,7 | KE | 2100407 0408041 - 23720:47 | 24,8 | BLA0B:18 - 2L0G:18 [ 12,3 | 20/08:50 - 21A09:00 11365 | 0083 - 228013
A st 038.0]2/14:58 | 0.5 | HE | 212343 | 0040260 |9 110 |RE | 24190 [ 20/19:53 - 201:00 | 176 |21/14:38 - 2115:32 | 8.8 | 2115715 - 21/15:25 | 116.9 | 21701200 = 23408:00
& | 080.2| 224031841 N 220003 8057 |24 (s [ 7.6) 5 |2voTm - 165 |z2gio0 - ZOB | 7.5 { 2/1840 - 2850 [145.1 | 20095 - 2/
A TH| 9885 [ 22/10:67 |61 [SSV | 2007:31 | 0084 (200 (64% | 1630 8 [22115:02|2078:30 - 2314:00 | 308 |21z - A2 | 145 | 20223:00 - 2123:00 | 7T [ 1M - S0
it H| %7.012205:2 (2,5 [SSE | 2152 W1.2025.5 (0 15,7 RE | 241548 | 2200i50 - 216:0 | 48,5 | 208110 - 21010 | 150 | 21025 - 258:35 | 5845 [ 20/14:05 - 23/01:05
04| 989.3]22/18:52 | 15.6 | ESE | 21744 | 0006 | 2.4 |y | 3.¢| E |2179:50 - 6.5 |2avizae - 24310 | 136 |21n2:20 - 2112:30 [260.5 | 2421200 - B/%6:10
Hom| o@.2|22/17:00 | 24.2| SE | 22/15:00 | 990.8 25.1|95% {13.5 |SSE {21/E2:35 [ 21/13:30 - 2/21:30 | 3.8 (2010:20 B0 | 125 | 2100 - BAKD 2208 | 20415:20 - 210105
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Fig.8 : Mesoanalysis surface chart of tropical storm TTED, .
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Tab.6 : ERROR STATISTIC FOR SELEC TED OBJECTIVE TECHNIQUES FOR TROPICAL STORM "TED | .

BRI A HRERE 24 NF AR 2

STATTISTICS FOR STORMS:

CLI?

CWB

TFS

EBM

PGTW

VHHH

ROMM

WPL992

210

jnn

CWB

198

TFS

12
|
[

12
=
1J

162

24-HOUR MEAN FORECAST ERROR (KM}

EB

Iy}

PGTHW
18 279
279 3}
8 ]279
2335 2
13 318
300 -18
.8 266
329 62
6 207
348 140

RJTD

(383
[N o
o

£ ]

329

348

BCGZ VHHH
NGMBER X-AXIS

OF TECHNIQUE
CASES ERROR
Y-AXIS ERROR
TECHKIQUE | DIFFERENCE
| ERROR Y-X

13 360

ing ]

6 364 . 8 329
370 5 329 0

3 274 4 283
183 109 g3 100

RPMM

6
348

348
0



F£7 HREASKRF (CWB) HEEREFRR =K
Tab.7 : ERRORS STATISTICS FOR CWB ON TROPICSL STORM "TED; .

WRN BEST TRACK POSITION ERRCRS
DIG NO. IAT LONG WIND 24 48
92091812 1 15.4N 134.6E 30
92091900 2 15.8N 131.1E 40 78 99
92091906 3 15.9N 129.4E 45 138 314
92091912 4 16.2N 127.8E 50 314 716
92091918 5 16.8N 126.8E 50 321 654
92092000 6 17.6N 126.1E S50 94 45
92092006 7 18.3N 125.0E 55 161 126
92052012 '8 18.9N 123.7E 55 177 110
92092018 9 19.2N 122.7E 60 175
92092100 10 19.4N 122.1E 60 198 889
92082106 11 19.6N 121.9E 60 292 427
92092112 12 19.8N 121.8E 60 409 804
g2092118 13 20.4N 121.7E 60 501 912
92092200 14 21.9N 121.7E 60 426 747
92092206 15 23.5N 121.3E 55 29 158
92092212 16 25.0N 120.8E 50 58 227
92092218 17 26.2N 120.6E 45 211
92092300 18 27.5N 120.6E 45 290
92092306 19 29.1N 120.7E 45
92092312 20 30.8N 120.9E 40
92092318 21 32.4N 121.5E 40
92092400 22 33.7N 122.8E 40
92092406 23 34.6N 124.7E 40
AVERAGE 227 445
# CASES 17 14
N O R AT - EE AT BB
t®& W (A LR LR A SR E
B A TR B R T ¢ | EE TR A R -

ORBRES—SHOZEE - BHRHERE
ARENEBEEEMGER  REFRRRET
O EEBUNRERIEE - BIMER S EREA
A HREL -

OEEILBREEL R 2B R FE LR
EERSEVE  SRACTE  RESFRE
A EEERSRTR  BEGEAREA -

o ER & T B B AT AIE Y i > TE24NRH
WHE > HCWBEE - FERBETLMNES
ASEWHRT - CWBESRE BT MR IFH
% Mg A ERIRIEN (wind shicldwiper) EIF
% 0 REEEFI M e LB FEE B
BIE  AMEREZER -
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BHEERERERLIYBER - BHHR—HE  Holton, JR., 1979 : An Introduction to Dynamic
& e Meteorolgy, Second Edition.

wtin 1991 Annual Tropical Cyclone Report, Joint Typhoon
N~ BEYR _
Warning Center GUAM, MARTANA ISLANDS.
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A CASE STUDY OF TROPICAL STORM TED OF 1992
Fred Fu-Dien Tsai
‘Weather Forecast Center

Central Weather Bureau

ABSTRACT

This study is aiming at analyzing and discussing the verifications on all kinds of sabjective
and objective track predictions of the evolution, the track, the precipitation and the pressure
vatitation for Tropical Storm Ted. . |

After forrning over the east of the Phillippine Sea area ON 181800UTC, Sept, 1992, Ted
moved westnorth westward; upon approaching 120° east longitude, it turned northward and landed
Taiwan. After hitting mainland China, Ted moved parabollically to korea and then became a
extratropical cyclone,

According to the precipitation analysis, the results show that there was a larpe amount of
precipitation to the east of the Taiwan island;especially, the rainfall amounted to 584.5mm in the
Hualien area; also there was a significant variation on the wind speed and pressure, All the above
mentioned characteristics confirmed well with the fact that Tropical Storm Ted landed from eastern
Taiwan. In northern and northeastern Taiwan, dune to the influence of northeaster, previously
accompainied by the northward movement of the Tropical Storm Ted, the duration of precipitation
and much stronger winds last for a longer period. But there was no severe damage caused due to
intense precipitation and wind speeds; it was due to the weak structure of the Tropical Storm Ted
itself.

On the aspect of the track anaiysis, there existed larger errors for all forecasting units. For 24-
hour forecast errors, tracks predicted by the Central Weather Bureau (CWB) with a forecast error of
about 227km, provided the best perfermance than any other units. Japan (RJTD) is the second.
Besides this, CLIP (the statistical model) and the equivalence barotropic model (EBM) still

remained in a larger error field.
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RERBHEITHBE _H(BIF6H)

HEAHREER BT ARAERGHRIBH
£ B O k¥

Bl R RERAY BT

m =

FRERET  BEEAFHNREFARYFARBBNERERRL — - MEZH
RO {E R RBIARAEHE  TEERRESERIH R GRSk Ry B
B B dEREE T AT E RN OFR) BAER - AR T BRARK - 68
BHRRHERAREARBENGRRAERLITER - AR IERR R R a1
ER o AR KB R BT R TR TR R R SR i B R 20 il SR 7K IE 7T S iR
RN RS T AR AERE -

BEMRFEILATSSZMANHE - BEENFERERER & RN REERYE
SR E AR GBEG BRI - EILAHE FAMHE OLR (GHEEKITE » K
EEGE AT ERREAR » ST I R B AR L R R R P U R R AT HE - L
R TRERIGHI RSN RE GAR R ERE LM - RN R 2 BIFUER
WE  FETASEEHEERENE RS EEEN  MHEREEFIBREAEE
WAZ 28 EGRME=104E  SE=20FfEEHRREZRE/) - BTHESARRK
FHEEARAREIGIEZERAGEN - ARERFUEEERHFHONE » R’

KA R ERREAR 3 #7 2 IRF ZR A O -

-"-Ila-fj

FABE  FREHEESNERRE X

#2FE A A AIRERVIRGL - BEH BB LA BIRE -
NEEETREA R - EERFHEERNR
# o IREHRIEENEE > THAMERE

A ERSH BRI AE A » HIR A B R R AR AR

A B BAYIREGE - _

- DUBRERE R S EEENESE
M @EEHNRYE - BEHENAEN - AR
Bk N AR ERTERN T EFERAZ
— BRI SR R HEERNE
T - HEPEHE - AHEEREREREIEE
BRNET S  EMEAPTEENSERENT
BERETRERDHEZER - FEAREE -

I9HEF LW A ESHHHEITE (GATE)
{Houze and Betts, 1981) g2 & —RAHER « 5

REHOM - BE - BEFESEREHATE
BRI BOTHEE T oA DIRETTRE
HEEASCEEWMANE - L EHEHR
o EERIREERERE - RARREFIIRER
BN -

BEEFR  FHFLWRET  BHEENE
B FEHAERHNEE  #HFEERFEME
SRR EREHEEREZ— BERERFTEE
(ENSO) RYE{4 - EERELWHTF K87 Fi
—FHEEBR AR R RS EE
BB R - SRR (WMO) 7E 1985 FEBRIARL
R AR (TOGA, Tropical Ocean Global
Atmosphere) B ME ¥ £ T FRETH 0 AT BEIMEMIETF
SR > AREBENERZEFROME - &
e BERETE(140° . E -160° E,10° 8- 10° N)REE
YL R H s (4 (Lukas and Webster ,
1988) » BRI FERERAFNIERRARRE
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W% FARENERSMNE (TREXE
TRFIRGETE - _

FEB A SRS RARNEE > g
B T # B B SR R A B R B oA BE
BSOS - BT SR kBRI /2 b
TR WEEAMRERTE AN - |
RS bR MR R - IR R E Rk
BfEK - HHBREE  GLUENR TR OSES
WM R D) REERSNE R ER - TR
HAERTHEBERZRERG  tEaRTE
BREEFARSHREBELYFEZ —
(Simpson et al., 1988) -

st 2 Lo 52 Y 7 £ R e K B R O S D
FIFIRT R (VIS) BALAME (REEER - 1
EFI a2 Martin and Scherer (1973) &
Barrett and Martin(1981) f[EE » (4% » Criffith et
~al. (1978) » Negri et al. (1984) » L)LI?J&%&E%E%
Pl 9, v — P R — 0 B o B S K ) 5 P
BR AR ERENENE (Red
) REBAZRIAZENBERTS
{cloud eniity) W& - FIEBABIGERH >
AN RASEGRRRR BAEREMN -
BT ER SRR EEHENERE - Adler
and Negri (1988) 1l £EWHERARME (NOAA)
By GOESHS B T /145 22 B B v i B 8 W A R RS
HEEETEERMBES CST & EEREs
KREKIEE - BEBERAESES  BEHT
ZHRERSAFMETE - Arkin(1979) » Richards
and Arkin (1981)F]H SMS-1 #EMTHEEE - L
KEGREHE RS H (GATE) B EE/EHES 5
BRERRERAS0% ~ TS %k ETHYE
/B E—EE R (threshold) YR HIEHHREE
BRIk B 2 A SR E R IR - BRI
BARERE SR B RBEEREN T

WAL EHRRE  TRERME - RERNH

& HRATIRELERRR-AAERMNEE
EERER TS RTBRRAHER KL
EORF RS - MLIERB—FIBEGRRAE
fii - RiILE AKER Arkin (1979) B9H#TE HERK
FEARRI - HPLEW BRI TTE - S

BRI LR - 2 BRI (U Y 23 T R0
fEERE ARG -
THEESHEETHDENEEAEHE » CIE
BEFHEERRITRBER TR T RE
SRR TE AT - THEERERR SR
T chig B 55 A F F R 5 2 3R 2K TR BT 22 3 5
197442 NOAA S EAEAENE - W2 il
BIMHHEFEHER OLR) HEHBEES
ERVEUSRME  ERMAE AR EHREZES
H - HEE AR ERSTERBA T -
At - OLR ERAF RN E R R EH TR
FAHEFARYFEAR - Lau et al. (1988) SRR{EREEHIE
BEZ AR RMEEE 0 MR hBAkE 38 fEH
BE-HEE (1961 2 1970 £) 89 10 H FBEERNRR#
I Y¥100° E-115° EfMRKBI7E 6 Hfe 25° N
JLEE40° NFT 7 A E9 AthE=H LB S
B4 o Yasunari (1979) ¥ NOAA-2 HE &R
1973 EEEN B AT SN BB EEILEE > T
TEFEM B AP B FE 8 R IE £ Chen
and Murakami (1988)F( 5] IR 45 E ZE A28 1979 £
PEIL AT REE B S » th B — 30 - SOKAYHE
B FREAIL IR E20° NMHE > BERSRIE
SHEBER AR X ¢ Nitta (1987) [ GMSH
SHERHER  EAAFEERNRESR LS
REZBREEEER  BrERESERFHR
B2 7 FA%C TR 157 » Lau and Chan (1983) 7€
HafpnEERER I EEENNHEY > |
S OLR @Eipk E By AKE » bl —E A
OLR {H/]NF240W/m® R K B HEBH R i Bk 3
FHT 52 B ek BERRRE AR - fhikER Arkin (1979)
» Richards and Arkin (1981) EE2E(ZEEREER
{E15 BRI R AGE BRI FREE ML = Janowiak and Arkin
(1991)[:L [ 5 #5 B A9 GPI(GOES Precipitation Index)
{EE MY TEE (Arkin and Meisner, 1987)Ed 778 i
#IEHF E OLR FRHLL255.15W/m? Sk FLEAY IE B
RREREREKEFLE R -ETEEE AR
FHRIE - TG T R R E ROk » BHRERY BB
T ENSO it 7k 8 i 5 X B I e RS RO TR
%> RATHEFETHEERE KRS B
] HI R R ARAE A R E R LY B -
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EERN DR ERERBE K ERIERS
R LEAREAEE SRR ESMARE
AT, HE R E A - T HReT R AR5 5 ) R s
RET  BEMHEKENTITHE OLR ZHH
FEFTEAR RS PR B L AR 1% - I - ARH
REAFAKEE OLR HHL| Arkin (1979)
Richards and Arkin (1981) [&7k B 8022 25 M AR BY 4%
BENESEERIEAGREKE  ILEHEE
FIRBRENHATE  BRULEEREA - &
KEZET  {ERPEE - BEWNEIKRE &
FIEWE - EREFREERERTEREARK
B RTHRABEHITENHRER
AR A RUBERRE 28 A AR A 0 0 R R IR R L TR
A HHBYE - BLRIBFST T 88 6 2 3R iR
Bl A E B EER]  (Algorithms) [ £ 2 i
o BEALEH—ERS TR - RAOWHE
B TR R B O B FER » 6 HRAT I
MUt E TR TTRERR -

Z~ERRR

HRAZERA NOAA BRIEFESEERX
(ERER DR 2BRETHHRFEA R (OLR) »
EHHES 1974 E 6 HE 1988 £ 5 H » Hh1978
3 AE 12 ANAFHRE - 1982 £ 6 H &R
B HEREREAT RS X257 -

BRI A (1991) HE5H195175 19884E 5%
104 » J58E0 - PES - MR R U@, A &t
EEAECERFHRERLABME SBKE - b
ERRBEFRUHEGERAAEFEY " MEHEE
WH" (BEEHIHRETESER{EOLR
(L BRI 7K B B 5 128 it 2 (Indirect Estimation)
MR EEEENEER)  XARRASEY
WERKBFHERAKnEIIIERBE  EO®
B E S AEEASHERTEEN - R4
B R R EEE - EHilt - TEABSEHEEILE
HER > st DUFE R OLR BN EN 5
B BERARSERISINE R SR -
FIEF » SABI(1988) A ERNHNEZ KT S
H—2FEBnED -

=~ EHEA (Algorithms ) 28
O BREKERER 2@
RAUROENEREXRMITH  EHER

S EE RS R R E R RE
K BRHEZRRG A HEEEREKERS
EHEH2E Arkin (1979) - Richards and Arkin -
(1981) oMK B — REEGHN (R » Arkin 5 B8
MEOT * '
ILENEZERNEKEFRS " HEEER
2D EEE A ERIE 16N BEREONRR
ERENERBEEE A ERICAERERREE
A Bk REEFIOLAEZENE - EEHAR
AEREAR » TARARRE -
S HEE/NRFRINNRRES L1040 BHY
B (REUARE (Scatter Diagram) » BTl kK B -5
R M BR AR -
FREHEBEAFHAOREROLR « Flt
HAE L Stefan-Boltzmann’s Law :
F=gT* (n
BRAEHERBRAET - X o 5 Stefan-
Boltzmann ¥t #7 » HAEB5.67x 1078 Watt/ m2K? -
HoR o FIBEIEA (1986) 2 &R TR Rl
o M IS RIE22.5°C (295.5° X) > HHBEE
IRIRER-6.02 °C/1000m - {FREERIABERIAILR -
H = (295.5-T)/6.02 2
QARBFARGEHR BEEREIMIFE
L EEES GERE AkinFHEPERANTRE
Bh o FFZE  Arkin (1979) » Richards and Arkin
(1981) &K B —ERHMEEEKE
R =Slope(H-H, )+Intercept (3)
Hrpgl=R (Slope) RIREERR AR AR
20.5 » #;PH (Intercept) 55 1.04 (Richards and Arkin,
1981) » H. BE AREAE B SE (tbreshold) -
HAIRHEREER O EEaWEIER -
QAMERR  EREAEEREAREME
o REEFREAE  BAEESEEREAK
(Intercept) i SMERMEF SR EREERIEL - &
HEFRMEBIOLEREEHAE - 15 RE



F 1. HEHE1946-1985ERFR TS EF A S 5] 0 1988)
Pt 8| i i i
BRER |- . ] ” 5 i
IPR(,g)' NDI |PR(%>!1 NDL |PR(%)' NDI |PR(%)| NDI

1946 101 0.04 43 | —097] 77 | —0.40 72 | —0.51 N
47 201 2.56 | 302 3.44 | 216 2.00| 279 3.29 MA
48 68 | —0.80 66 | —0.58 43 | —0.98| 113 | 0.24 B
49 106 | 0.16| 162 1.06 | 135 0.61 47 | —0.97
50 130 0.76 | 164 1.10 97 | —-0.05| 132 | 0.59 A

1951 101 0.01| 182 1.41| 195 1.64| 202 1.87 MA
52 30 | —0.51 57 | —0.74 | 112 0.22 88 | -0 21 N
53 117 | 0.44| 146 0.79 | 160 1.04| 108 015 A
54 20 | -2.02 13 | —1.48 28 | —1.24| 101 0.02 MB
55 77 | —0.59 58 | —0.72| 112 0.20 47 | —0.98 N
56 124 0.61 49 | —0.87 63 | —0.64 79 | —0.38
57 135 | 0.881 148 0.821 211 1.93| 134 0.62 MA
58 77 | —0.57 53 | —0.81 52 | —0.84| 118 0.32 B
59 122 | 0551 113 0.23 57 | —0.74 2 | -1.2
60 121 0.53 84 | —0.27 77 | —0.39] 150 0 9%

1961 19 | —2.05 17 | —1.42 14 | ~1.49 46 | 09 MB
62 86 | —0.35 5 | —0.75 48 | —0.91 86 | —0.26 B
63 34 | —1.68 47 | —0.91 2 | —-1.23 48 | —0.95 MB
64 105 0.12 87 | —0.22 79 | —0.36| 116 : 0.29 N
65 107 0.16 89 | —0.19 97 | —0.05| 198 1.79
66 143 1.10 | 180 0.85 9% | —0.07 84 | —0.29 N
67 91 | —0.23 83 | —0.28| 151 0.88| 138 | 0.7
68 138 0.951 184 1.43{ 12 0.45 92 | —0.14 | A
69 710 —0.74] 120 | 0341 114 | 024} 146 | 0.17! N
70 93 | —0.19 55 | —0.77 77 | —0.40) 115 0.27 N

1971 27 | —1.86 72 | —0.48 27 | —1.27 17 | ~1.51 MB
72 97 | —0.08| 218 2.00| 175 1.30 | 130 0.55 MA
73 94 | —0.15| 87 | —0.23 77 | ~0.40 77 | —0.42 N
74 124 0.60 | 110 0.17 | 127 0.47] 183 0.96 A
75 153 1.35 | 139 0.67| 108 0.13 77 | —0.42
76 62 | —0.97 86 | —0.24 54 | —0.79 16 | —1.54 B
77 13 | 098t 154 0.92| 272 2.99 81 | —0.35 MA
78 78 | —0.55 56 | —0.75 49 | —0.89 56 | —0.80 B
79 140 1.00 77 | —0.40 93 | —0.12% 102 0.04 N
80 66 | —0.87 19 | —1.38 9 | —1.57 25 | —1.38 MB

1981 190 2.27 142 0.72 101 0.02 183 1.53 A
82 79 | —0.53 78 | —0.37 88 | —0.21 21 | ~1.44 N
83 79 | -0.53 84 | —0.27{ 160 1.04 57 ; —0.79
84 140 1.01 63 | —0.64 94 | —0.10| 108 f 0.15
85 66 | —0.8 89 | —0.19] 100 0.00 | 122 | 0.41

ik : MN=Much Above A=Above MB=Much Below B =Below N=Normal
(Hilikg) (i) (B8 =) (EEEE)
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B 1.17 {£(2232 Richards and Arkin, 1981: &
F1 Slope B BEl FUE B RET RIS 2) » Bl

R.=0. = H<10Km 4)
R;=20.5(1%-10.}+1.04 10Km =H=<10.88Km (5)
R:=1.17R, H >10.88Km 6)

4t » AL Janowiak and Arkin (1991) |
FIOLRER (A H FOLRMEERE AR ERE T
—Mi B Arkin (1979) HEEREERERSE L
B RS EHETER (BSA 0 199D KT

- REMESHEHRE -
Janowiak and Arkin (1991) {HE sk
T
FR=(OLR3F £-255.15)/(-0.684)
HOLREEE<255.15W/m2Eg o4}
FR=0
B OLRGE S = 255.15W/m 2l ®

HEAOLRFEEBAEHTFIOLR - FREAHZ
Mok B - B{ZFmm/5days

OSUERERNE

P # 2 OLR BRI S AR A R — B
BHi{ff (Indirect Estimate Technique) » I B 7K
228 (Satellite — derived parameter) 248 B Hrolgr 3 it
EHERERS WAMEEIARRE - BREEAK
TERE 2 SR R - R AT (R T
REEERBEFER BRI EERE 5
ENHEeEE ARG R EMERERH - BT
R KRR R ERNEE LT - LR
HRFEFOTEMERESR - KRB FH
Arkin # B Rk - RREMEERANRG)
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HESEEEGEEKERSNER - </ BA
EF A TItEEAR S MR < A - R
—HTREAEAZ2HEMGEERCBEBERHE
RER > HMENSEAFR28  2ITHEEZ
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B EEEEERKEER  FTUSH

BLEk  BARE—FLRERE T — 58
WEe RIS RN bl Arkin 5 15
5B AP R, 16PR A B R IR 6 197545 198848 5
B 6B SHUu6HRAFHRI 4.5 - 6HZF

TRHEk BB R0 R T RLLA M
2 B T L RO T L S B o U 7 22
AR ETEEARECRE -

Y~ $EREAEIEE
485 5 e S B ok B R ek T W 3R o Sz L
FRREELWEEHELDHEGR " i
HEERR st e ek 8-2mms  m
ELEENEARHENEE-BERMAEERA
Arkin R9MESEJTER - B4 E B9 T ACERAT LA
BEREA R EHE BEGEARGEITE
ERFhEREEENEREAEREMIL - BT
DR R AR K REMERRYE  HEEK
LR FRERET ARER -
BTTHEAMECEABESREEHE
HE 0 BEV120°0 —1225° E» 225 ° —25° N[y
BEREY (4P) R 117.5 ° —125° E»20° —275° N
AEFIG(16P) REABHEAOLR{ER - I
K-AEESWEHERTHELHBEENR
By LU THEESTEEBERAIORT E&RAK
BOAEEEL > FALGEZEEK OLR {f# &
B REEEES A(1991) DU Y B b5 247 & 8 i
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it B ALERE K A (R EEk Bk R R R
FAET 0 B £21979 - 19844E5 - 10 A W EHF
EFFISmE - R rEHERT80ETH » 8142
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(1979)(AK) FE: 5+ B H Ry 4P S 16PAEHBR (R B R
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EZAERRREBL S B RS0.877 R 0.758 » BN AKSE
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2. YOBSWHG GPE M EZ R - ﬂﬂﬁtﬂiﬁ%%#%qjﬁ%ﬁ(%ﬁﬁ)%d\% R RA
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b)16P vs LIOU ‘
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# 3. [EF2 0 {HFSUER M Slope.
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#5. [FEIFR4  HERBZESlope.

Slope T2 AT(T2 - Ti) Ta0 T30

10.0 23472 0.32 225.64 220.50
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16.6 23495 0.55 22948 226.38
19.3 23499 0.39 230.00 227.56
205 - 235.02 0.62 230.00 228.08
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SATELLITE RETRIVED RAINFALL DATA
AND ITS APPLICATION IN THE CLIMATE STUDY

Jough-Tai Wang and Chau-Ping Lee

Institute of Atmospheric Physics

National Central University

ABSTRACT

The importance of the tropical rainfall to the atmospheric circulation and the atmosphere-

ocean interactions are well recognized. However, the estimation of precipitation over the tropics

is a difficult problem. Unlike many metecrological parameters, rainfall is discontinnous in space

and time and exhibits large natural variability. Current observing systems, such as rain ganges

and radars, are generally limited to the measurement of precipitation over land. The oceanic

rainfall is more frequently extrapolated from other data than measured. Sateltites have the

ability to access remote areas of the world on a regular basis and this is a great advantage.

Present study will thus use the satellite OLR data in the Taiwan area to establish a

reasonable algorithms for retrival. Observed rainfall data will be adopted as the ground truth for

tuning the algoritbms. The well tuned algorithm is also used to construct the regional rainfall

pattern and its characteristics in different years.
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Figure 9 Hypocentral profiles along line segments AX and BX in the northern Taiwan region shown in Figure 8. on the
profiles, CL designates the coastal line of eastern Taiwan, TB the western boundary of the Taluke

metamorphic belt; LSF Lishan Fault.
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Figure 9 (continued) Hypocentral profiles along line segments CX, DX and EX in the northern Tatwan
region shown in Figute 8. on the profiles, CL designates the coastal line of eastern Taiwan: TB

the western boundary of the Taluke metamorphic belt; LSF Lishan Fault; LV Longitudinal Val-

ley in eastern Taiwan.
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TEMPORAL-SPACIAL DISTRIBUTION AND TECTONIC CAUSE
OF THE 13 DECEMBER 1990 HUALIEN EARTHQUAKE
AND ITS AFTERSHOCKS

Chengsung Wang, Min-fung Kao, and Yi-min Wu
Institute of Oceanography
National Taiwan Ocean University

Tzay-chyn Shin, Yu-lung Liu, and Chia-how Chiang
Seismology Center
Central Weather Bureau
Taipei, Taiwan, ROC

ABSTRACT

The Hualien area is seismologically active and disastrous earthquakes often occurred here. On
13 December 1990, a large earthquake occurred to south of the Hualien city in eastern Taiwan,
which had a large number of aftershocks. In this paper, the characteristics and causes of these
earthquakes are studied based on the temporal-spacial distribution of their locations determined by
the Joint Hypocenter Determination method.

The Hualien Earthquake of 13 December 1990 had more than two thousand aftershocks.
According te their spacial distribution, these earthquakes can be divided into two groups: the
Shoufung group and the Kuangfu group. Most earthquakes in the Shoufung group are of a belt
striking N30° E aleng the eastern coastline and in the Longitudinal Valley. The Kuangfu
group lie in a shallow belt striking N55° W beneath Central Range.

There is a quict zone between these groups. The shoufung group has clear boundaries onr the
surface, This hints that, because of the compressing stress, the lithosphere in the Hualien area is
divided into several blocks by fractural zones or faults. The Shoufung group might cccur in one of
lithospheric blocks. The Kuangfu group might occur as the result of release of strain energy
accuraulated in the Central Range, which is induced by the Shoufung group.

In October and November 1990, earthquakes occurred around the site of the Shoufung group
of earthquakes, to make the site a "seismic gap”. The 13 December 1990 Hualien Earthquake and
most of its aftershocks occurred on the site to bridge this seismic gap. During the period from
December 1 to December 12, only a few earthquakes occurred in the seismic gap. Therefore, they
might be the precursors of the Hualien Earthquake. Seventeen hours after the Hualien Earthquake
(the first main earthquake) with magnitude M;,5.26, the second main earthquake with magnitude Mo
5.30 occurred to its southeast. Its frequency of affershocks is much higher than that of the first,
and their distribution is also much wider. We regard the second main earthquake and its aftershocks
as induced earthquakes of the first main earthquake and its aftershocks.

The oblique collision between the Philippine Sea and Eurasian plates makes the structure and
stress distribution in the Hualien region very complicated, The occurrence of the Hualien
Earthquake of 13 December 1990 and its aftershocks should be associated with this oblique
collision between plates in the Hualien region, k
Key words: temporal-spacial distribution, the Joint Hypocenter Determination method, Shoufung

group, kuanghu group, lithospheric blocks, oblique collision.
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the Wangara atmospheric boundary layer data. J.

A COUPLING TEST OF PBL AND RAD PARAMETERIZATIONS

Feng-Ju Wang Chin-Tzu Feng
Central Weather Bureau Central Weather Bureau

Chi-Sann Liou
Monterey Atmospheric Science Laboratory

ABSTRACT

The coupling effect between the planetary boundary layer(PBL) and radiation(RAD)
parameterization schemes that will be used in the second version of CWB global model was studied
by simulating the Wangara data of Day 33,34(Clarke et al., 1971). -

The one-dimensional testing model includes the E- ¢ turbulent closure PBL scheme
(Detering and Etling, 1985) and the radiation scheme developed by Harshvardhan et al. (1987). In
this model, the radiative flux divergence will warm or cool the atmosphere, while the net flux of
long wave and short wave at the swface will contribute to the surface energy budget that
determines the diurnal variation of soil surface temperature, Therefore, the radiation directly affects
on the development of PBL. On the other hand, the PBL development changes the moisture and
temperature distribution at low levels that influence the radiative flux, especiaily through cloud
effects.

The first result shows that our simulation is in good agreement with observation and other
studies using higher vertical resolution. In the second test with lower vertical resolution, the filuxes
are weaker than those in the first experiment. However, the difference is not as serious as the
simulation with fixed soil temperature (Wang,1992). The numerical inaccuraéy is partly compen-
sated by the positive coupling effects of PBL and RAD through soil surface temperature ad-
Justment.

Key words: Planetary boundary layer parameterization, Radiation parameterization, surface energy

budget.
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85072612 | 27.0| 0.5! 0.186-5| 1.06E-5|-0.36E-5 | 0.34E~5|247.| 3.0| 1.5C% | 13.|250. |-23.
85072712 24.9_ 0.5]-0.42E-5 | 0.23E-5|-0.0%E-5 | 0.02E-5 i 237. 2.0 2.0E5( 25.270.1-33.
85072812 | 24.7| 0.51-0.526-5| 0.28C-5| 0.09E-5|-0.03E-5 |287. | 2.4 2.0E5| 28. ) 280. 17.
85072912 1 25.8 | 0.5|=-0.056-5| 0.38¢-5|-0.21E-51 0.23E-5(321.1 2.5) 2.3E5} 35.|320.| 51.
85073012 [27.9 | 0.5 0.29E-5| 0.30E-51]-0.41E-5 | 0.46E-5 | 334. 2.3 2.3C5( 38.)330. 64.
85073112 130.7| 0.5 0.278-5) 0.32E-5|~0.49E-5| 0.48E-5 7.1 3.5} 1.385| 18. 360, | -83.
j85080112 34.4] 0.5i-0.19E-5 | -0.31E~5 { ~0.29E-5 | 0.2BE-5 | 34. 4.0 1.BES5! 23. 25. | -56.
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#3-4, YANCYREH AW iRE2H KR

YYMMDDIR | N* | x £ W o o a |V R c|o |1a
90081700 | 20.3 | 0.5 |-0.268-5 | 0.57E-5 | 0.11E-5{-0.37E-5 |262. | 4.8 | 2.0E5| 35, |299. |- 8.
90081712 | 21.4 | 0.5 | 0.45B-5 | 0.77E-5 | 0,58E-5 | -0.80E-5 [291. | 4.0| 2.0E5 | 38. |311. | 21
90081800 | 21.8 | 0.5 0.24E-5| 0.46E-5| 0.45E-5|-0,59E-5|300. | 4.4 | 2.0E5| 45, [330. 30,
90081812 | 22.9 | 0.5 0.40E-5 | 0.48E-5| 0.44E-5 |-0.43E-5|302. | 5.3 | 2.0E5: 45. [306. [ 32.
90081900 | 24.5 | 0.5, 0.630-5 | 0.77C-5| 0.345-5|-0.40E-5|316. | 3.5 | 2.085 | 45.(286.| 46.
90081912 | 25.1| 0.5 0.58E-5 | 0.54E-5 | 0.B8E-5|-0,83E-5|298. | 4.7 | 1.5B5| 40.|278. | 28.
90082000 | 25.4 | 0.5 | 0.63-5 | -0.06E-5 | 0.93£-5 | -0.88E-5 | 306. | 2.2 1.505 30, |270. | 36.
30082012 | 25.4 | 0.5] 0.35E-5| ©.38E-5 | 0.77E-5{-0.606-5|250. | 2.0| 1.565 a5 oag. |17
90082100 | 25.4 | 0.5 | 0.75E-5| 0.36E-5 | 0.525-51-0.596-5 [241.{ 3.1 | 1.5E5| 18. |210. | -29.
#23-5. JEFFRGEGESBIES S8 HERAEZER
( A1 1 1018%)
Lilipages| A T B H C H Tetal
R ) * B fH | ESH | % O fE | gath | WO OE | Bk B M
7.25 0.941] 60 0.218] 14 0.403 ] 26 1.562
7.26 1.060 ) 72 0.147] 10 0.265] 18 1.472
7.27 0.556 55 0.367 36 0.096 g 1.018
7.28 0.884 | 61 0.455 | 32 0.104 1 1.443
7.29 0.818 ] 52 0.570 | 36 0.185] 12 1.573
7.30 0.815| 50 0.602 1 37 0.215] 13 1.632
7.31 170t | 81 0.258 | 12 0.148° 7 2.107
8.1 1.567 | .84 0.165 | 9 0.137 7 1.869
EEL

2
Total=(5~§—5=A+B+c

A=Vocos (B—-a)‘R'{';—(l —x?)

Bﬂﬁlvs (r(2-x)cos@ +sind ]|

C=6R\(£1sing —(260+61) cos8 ) |
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#3-6. JEFFRBHB IR E Y SHEENEATISE (2, V, )2

§' o
2 & 6 = e
2 "

By e, V. |8, v, é, v, « V.
M A —a . e i [~ -8 —a — W
32 —2.4 8 1.2 —21 ~ 2.7

706 [307 |08 |282 {35 7 |83 7 (13 o7 3.0
60 —2.2 35 0.5 46 —-1.7

707 {305 1.4 276 2.8 304 1.5 937 2.9
68 — 0.6 39 0.8 67 —0.5

708 {395 1.4 293 3.7, |36 7132 71 g 24
18 - 1.0 6 1.3 19 0.8

799 |306 1.8 315 1.3 .~ (340 4.5 121 25
) -~ 15 —=0.7 - b 1.8 19 2.1

730 [308 1.8 323 4.0 328 4.2 T4 2.1
-2 | =05 =1 177~ 6 1.9
-5 -2.7 - 9 0.5 — A 0.8

g1 316 1.2 19 4.4 7 1346 3.9 2 40
— 78 ~ 28— 1§ 0.4 — 48 - 0.1

ﬁ%g% 44° 1.6m/s 16 0.9m/s KN 1.3m/s - -

R

A8 =8, ,—a @

ARt EREEARTIS G
AV=V—V, 15

et BB B A RS T
EVe=0 (2—4) K (2

—5) %

(OVe=const ¥ (2 —11) F (2 -12) &
E)Ve¥ const THEH> (2 —-24) R (2-25) K

(Holtand, 1983) ; MUIRE R RERE HEY
HEN > FERESEBKIEESSR - X
FHBEEAFENEECRERLE ZEEAE
BN RERD -

5. sy - B0 ¢ 7RG FLERBR W 1 2 B
B ZHUCEIRAIRER - ARBE (REE

B BRI EE R R B O E ) RO
(EEFRBLHLESY - THER  HRER
AR 2 R RN ER A o AR L 'R PR T 2 A ey 1t 48
TR AESRTE - R EAE R R AR
) REZEEET > B5IAERE - RS
EREBEIRHERTH -
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6.#3-TZOMRREREELTS (Ve=0)
Bf (RHEWMETREM)  MEREEERAS R
BB B MIEC MR T RELNBE - X
EE(ER SR RER AR ERILSE) (Holland,
1983) » 29~30HHIB{RILAE R - REMILEE - &
FEEHREIL il - EEREREFRE
HEECHE  MIRTREEL S CEBHEES)

KERD B W2 AR IR - BB ILG207 )
A 3 F AREI G - B, -
Corkrsgk (TH3IHRSHLIH) Z21#®
HHAERM: -
1.B9R3-5 » BARTHIIE~8H1HR - ATH
HILE N RBA R0 L L - BEEEEAMA
PREEATBHIOERIEIL (334° ) IHMA31

#3-7. JEFFRRELC BAABEI S HERTR (7)) Holbi
= ) ] =] TR (TE)
2
g o ¢, v, f. v, ¢, v, P v
g — 8 -V ~ 8 -V — & -V
7.05 [308 7 [1.4 " |284 150|255 11 ws | 67
- 53 5.3 — 29 1.7 —0 5.6
726 [307 " [0.8 " {o82 |35 " j293 |13 =0 | s
— 57 7.8 | -3 5.1 —43 |- 7.3
71 |35 |14 " ers a8 o (30s 1S o | s
- 35 4.2 — G 2.8 -3 4.1
728 (305714 (203 (3.7 |30 " [3.2 w0 | 42
—25 2.8 — 13 0.5 — 26 1.0
14 2.0 5 ~ 0.5 —20 —-0.7
730 [308.7 (1.8 (323 |a.0 328 |42 50 | 38
22 2.0 7 ~0.2 2 —0.4
73 (32 o8 " ass a0 a1 |4s % | 47
418 3.9 2 0.7 39 0.4
g1 |316 |12 "|ig 1.4, |36 " |3.9 % | 83
69 7.1 ] 3.9 39 44
i 2549 48 . . o _ _
&4 75 1 1 40 4.4m/s 1:.3 1.9m/s 25 3.0m/s
R
Aég 1— g — 81 @Eﬁ
( ETE R RETT R AR
AV,=V-—-V, Dk
-( ETERRLRE B

V=0 {2—4) K (2~-5) =R
)Ve=const ®fE: (2-11) B (2-12) X
E)Va¥* const AEM (2-24) B (2-25) &K
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agviEdl (7° ) ¥ JEFFR R ERHRE AR
Jk (330° ) SR (360° ) » BT AHE
|ﬁ_| o
2 HCTHATREE MR/ « RN LTH B
B I BRI SR R G B B - R 58 G LA A
{RAEEE - ZFOLAT
(1)CTE ;2.5 I e e [5G P e ) P B RS ) R
RtgtFHER -
(DBEE MR > BEST B s
THRIEEE AT /A (H1%3-6
ZE@] > WRERAMHINELRS
(Bi$R3-6,2 QLFF » EAXFIHHHE
R ERERER) - ARES RN
HEESISS  BELEBHAN
(7" YERER MERABRENER
(360° )RR AR2 WS BHEAFHLE
I 1560, 7/ °
@R IERIEHBEARBHZER
(EN#&3-626 ) » BB ES R EHE
©OBs2l” o BRA R ERTER
=R b RAERENCRE
40 - EREZFREIE - ki
0.4m/s -
38R 1B - JEFFRECEATERR
ERERFRATREIE (E3-52AH) IEE
K% - HERFSUERMEEBR - WA
B FE LI E g -
D./[\E
1 JEFFRSRILTREPEE (TH28H ) B
EATERAS (8H1H) EEREN > RRRmEER
W (BTG I B RBERATRER ) Z
BEEN GRREL" ) » BEBEIREREARE
R T 3m/skEA » HBHolland ( 1983) (RiBHE R AT
HEW 2 FE5E F Chan ( 1985) F1George and Gray
(1976 BHER AT ERBCERE B -
2 {88 Holland ( 1983 -~ 1984 ) ~Z H & > HF®
WA FERDE  HELEERBENEEES

mik o ERAAEFEREEE (50 BAE

GRS B M | T HERBE AT B T T4
BEH > MABSRKAZ SN BE AT S 0
fEF  BESREARRF S FELY [ RE - 4
¥5(Rossby drift{F B3R G FEFSE) » () 8 drift{H RS
ARELSE  CESRRABERMGELRE
fER > DBEERRSERIENE - 95
17 > VAR REGIESE (IERSECHE)
BIE AP P R BRI RS
BB

3. EIEFRE AR E R BRI (27~28
B) - A (EAMBZERER) SEEE
% . fiBE (SRE) REHEZER Kk
W B SRR S N R R S e

4. ERRR B EBMEE (29~308) >
A B CEEMHFASEE  EHBBELER
F - EREEERE R (H LR
B fERossby drifi(APEE)R £ drif((3dbE)) > K
o B T B e o B AR -

SEBAMEE (318) » CHEZER|
7T S 36 EL 08 M R 4 £ PSS AR 5 fRLUE
B RARRA G EE S - RE 2L
A TSRS T IR ) -
EYANCY Rl fE SR A

F3-8B KB YANCY BRI 2 & B 5

(#3-4) MBRBHE LG AT REESEE)

Z B HHEEHE IR RH YANCY REGER
EZER -

199058 B 1THE21 B HI - AR TR
HBEARSMEERHEEETRERE (A
AR IRGEEES  HEEREKLIE &
RYANCYRe R B EER B EAT S (B
%) PRSI MRy R B8 - FTRR
BYANCYR R B R E700E HEAFE L 7 H

(R3-9) ZmEHEE/D GRF1 )  EHY
R EBILTEL MR ( 8) FRNERF
H (HIBH) ZHE » —RNELHESR » 5
PR EE ( 18 H 1200UTC~ 19 H 0000UTC ) H
FRENBL  ERREASERFERENER S
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3-8, YANCYRBUET M & HEB TERAECER

(R4 10M7)

ﬁvjng A B C 1 Total
B (] * W EEsk | W | E % M ES | M
8.17.00 1.779| 70 | 0.519] 20 | 0.245| 10 | 2.543
8.17.12 1.893| 70 | 0.649| 24 | 0.147| 6 | 2.689
8.18.00 {22714 72 | omasy 27 Lol 1 | 3.135
8.18.12 | 3.55| 77 | 0912 22 | 0.052| 1 | 4.119
8.19.00 1.808| 60 | 00921 31 | o.2z76| 9 | 3.005
8.19.12 | 4.808| 8 | 0.746| 13 | 0.126| 2 | 5.680
8.20.00 | 1.453| 73 | 0.506| 26 | 0.019( 1 1.978
8.20.12 | 1.36| 72 | o.422| 22 | 0.118] 6 | 1.876
8.21.00 | 1.328| 76 | 0.304| 18 | o.nz| 6 | 1.744
B ik
Total=(2-5]=A+B+C

Q

t

A=Vayeos (H*a);i;——h(l—xz)

B———ﬁ]Vs [r(2—x)cus€+sinf?]\

C=gR|(£1sind ~(200+481) cos8 3\

CEEERE (HICH) ZHBAISER10% -
BiA - BIARL - UFHEE S - ERERMERS
msk (180 ~190 ) R IERERRMEN S -

DA A RSN KB BT R A aE—
HA o

1. RS AL ( 17 B 0000UTC ~ 18 H 0000UTC

)

17 5 1200UTCRS » BYE 2 4 5 J&{ 42 17 H 0000
UTCHI209% BB 55249 » 0 %875 18 B 0000
UTCRY279% + REREHEKIRE (B) PRAEE
BB EFEECIER W CEZEER

—B TR SEAPRAREBE  HARZ -

BEE—REAST2% » B YANCYRE - B8

ML 2R AERERTE - E3{HE - AL
HAZEALFEREE s BE  RTFERHTER
BEIRRE e PEYANCYS AR B85
VB Ee|  THETREL L BRI LSS
WIT (R3-10) B8 - (ERATEIBHT
ABERMNREARH BEE  HRHE—FEAZ
BET - )
2.§REPEE: (18 H 1200UTC~ 19 H{0000UTC) :

419 H 0000UTCE: » AJE 2 # 5 48 I /5 60
% > {E{hEE A » BIEHIH18H 1200UTCHY 2294
FH31% » CIHRAIH 136 283859 % » BT ReJm
FESFELN S FIENRRAHEBAERERZTIE
FAEARREFERERE HRESE 2 -
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#£3-9. YANCYRERS MFIRS 2 SHEE SR AT FLE

¥
F ! o] & & # 5
2 ,
E G V. g, v, 8, v, " v,
_ B—a N -V b —a W B —al -
8.17.00 |282 1.1 286 " (5.9 7 |360 " 10.3 2% 43
20 | =37, 1.1 8 —15
g.17.12 300 7 [0.7 293 3.7 7 |354 1.6 - 10
9 |7-33 2 |L7=03 7 63 |~ 2.4
g 18.00 |311 0.2 303 7 |24 354 2.8 00 i
1| "=4.2 3 | =207 54 |7 -16
1| "=52 3 | =297 51 719
8 19.00 |327 2.9 320 1.0 351 3.8 316 2.5
T P X i =8| 3 0.3
8.19 12 |309 0.2 300 2.8 356 2.4 208 47
i1 =45 2 |19, 58 | —23
‘ 12 | ~2.1 3 =16 43 |07
8.20.12 |295 0.5 288 " (2.6 7 |351 0.7 250 20
3% 1.5, 2 0.6, 92 | ~13
s.21.00 |31 [0.2 274 2.9, |9 " |15 ” 1
69 |~ —2.9, " 3 | —0.2, 108 |~ 16 :
WEOR a2 | a3ws | 00 | 1sws | 6 | 1ews | - -
AR
Ad=0n—«a @
BlIFHEEREER TSGR
AV=V—V; &b
HIEt B E LB A TS R
(Ve=0> (2—4) R (2-5) =
(Ve=const ¥ (2-11) & (2-12) =
EWVe* const TEM> (2-24) & (2—-25) 3

B 18 H - 7OR% N TR 2R - TIEYANCYREH
198 B REmEIErEREE (£3-10) -
3_%[’1?]{& (19 1200UTCZ )
HPARERRALRER L (FRTHC
ArEw) c EAUE (UARERERE) 280
YEF (AT BERARE% » BEEYANCYRE

19 F B 2 20 F By 24 MR — B R BIAR R
i M5 T REa S8 -
EHRBEERSRASRTRECHURHE
7 EYANCYRRZFRAMILREL  ER6H
YT 20 B EE B EREE R ELH H > BT
RBREEBEEURMITHRE - WEREERE
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