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Table 1 Summary of typhoon information

Al |&~|H R & W B (2 53 i & | #F & S B O|RREREER
AlEn Gl IR T
x| HiTT sm mE|eE oE|mA ML 18 | (Source areas of Al | B
2 | v | 9%~ | (typhoon names) | (1ife cycle) | (moderate) (severe) | () generation) (N) | (E)
11 19001 | BIE(KORYN) 13002~ 1712Z | 1406Z— 15182 - 108 | BRESRI 45 8.9 149.5
44 19002 | 2I5(LEVIS) 2906Z—3018Z - - 36 | BRESEI A IEE 9.3 150.5
51 19003 | ZEHEZ(MARIAN) 15122—1912Z | 17002— 18122 - 96 | FREE 10.2 116.2
6| 19004 FBFR(NATHAN) 17062— 18182 - - 36 | BHREE 18.8 111.5
6| 219005 | EXFEFI(OFELIA) 1800Z—2418Z | 2018223122 - 162 | FEFME BB IEE 9.6 132.4
6| 39006 | ¥PFE(PERCY) 2106Z—3000Z | 2318724187 | 2500227062 | 186 | BAEHHTHE 10.4 145.3
. 27122—3900Z
7| 119007 | HE#i(ROBYN) 08122—1100Z - - 60 | BRBFALINEE 19.4 126.7
2 | 9008 | B3E*(STEVE) 25187—0118Z | 27062—2718Z | 2800Z—2918Z | 168 | AEBNHESEE 18.8 142.5
3000Z—0100Z2
71 319009 | EFH(TASHA) 29002—3112Z2 - - 60 | FBYSE 18.9 117.3
71 419010 | FwI(VERNON) 29062 —0800Z | 31002—05122 - 234 | BRBHEGIEE 17.9 136.2
81 19011 | iBREMH(WINONL) 07002—11122 - - 84 | BAES JF¥SE 26.5 134.0
8| 29012 | #A(YANCY) 14182—2006Z | 16122—1906Z - 132 | BREHEAEE 18.7 137.1
8| 39013 | Z=RI(ZOLA) 1812223067 | 20002—2212Z - 114 | BABHSESE 20.9 145.3
81 49014 | ER{EI(ABE) 25002—0200Z | 27182~ 31062 - 192 | BABHSEEE 13.5 143.2
81 519015 | FEBI(BECKY) 25002—3012Z | 27062— 29182 - 132 | BREHEAISE 18.2 128.4
9| 19016 | FERE(CECIL) 04062 — 05002 - - 18 | ERHLEREE 26.8 120.8
9] 219017 { FHKH(DOT) 04122—0906Z | 0600Z—08002 - 114 | FERSEERBEAEE | 14.4 137.6
91 319018 | 2LFE(ED) 12122—2006Z | 14062— 14182 - 186 | FEMEBEEAEE | 19.7 134.5
15182~ 18062 )
91 49019 | SEHME(FLO) 13182—2006Z | 15002~ 16062 | 16122—1818Z | 156 | BARHISEHHE 6.9 141.8
1900Z2— 19182 .
91 519020 | 4% (GENE) 24122—3012Z | 2518229182 - 144 | BREBRGHE 19.4 129.8
10 | 19021 | ¥FH(HATTIE) 01122—0812Z | 0300207002 - 168 | BAS LT imE 16.3 147.7
10| 29022 | #i&(1RA) 03002—0312Z - - 12 | BIUSHEE 13.7 110.3
101 39023 | #(JEANA) 14122— 14182 - - 6 | FANRGE 12.9 109.7
10 419024 | SFE(KYLE) 16122—2218Z | 1800Z— 22002 - 150 | BASsdLT5 i E i5.4 147.2
10 5 902 HE(LOLA) 17182— 18182 - - 24 | FHUSHEE 1.1 110.7
1] 119026 | ZF5E(MIKE) 0806Z— 1800Z | 09002~ 1000Z | 1006Z— 13022 | 234 | MFEHIES 7.8 142.2
. 1306Z— 16002
11| 29027 | #BRR(NELL) 1100z— 12122 - - 36 | mINGHEE 12.9 112.5
11{ 3{9028 | BLST(ONEN) 21882— 02067 | 22062 — 23062 | 23122—2500Z | 252 | FERRHEEES 10.3 164.6
250672 —2G18Z | 27002~ 30002
30062—30122
11] 49029 | #E(PAGE) 2206Z—3018Z | 24062~ 25002 | 2506Z— 28182 | 204 | BHESMHEHEE 10.5 143.2
290072 — 30002
121 19030 | %407 (RUSS) 14182— 24062 | 16182 — 18002 | 18062—22182 | 228 | BRITHIFE; 5.1 169.0
2300Z—23182
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for the western North Pacific Ocean in 1990

BEANTWATD || DER (WEZEA B (PR 8 B =X 6 =
WS | K| & RL R’ i
%;J% th . (km) B | R
ME | R 7';(%)7,'4 lgéli o %ﬂ’é

SRR BEZIEES | mb | m/s | KTS |KTS | 38 | B#k | (track types) - (remarks)

JLARF AP 970 | 35 | 200| 80 |"REE| — |iupiam -

PRSRAT A 995 18 | 100| — |EBEE| — | -

SIEKIFE 960 | 40 | 250 | 100 | FPEr | ¥EkE | HhdmsRE 5 B198 9 BITEESRIIRTERE

BIPEAREIA 980 25 200 — || - | ERE -

Y 968 | 38 | 200 | 100 | W | HEEE | HAMAREY 7 6 238 I3 T VA BB EE

AR 950 | 51 | 250 | 120 |5RR | ¥ekE | Hedem KER

S 990 | 20 | 150 | — |BE| 5 |2 RED

HEAFME HigE 935| 53 | 200 | 100 | 58¥| — | THRAMBHHRA ) -

REREEEN 980 | 28 | 200| — |EREE| — |EHJ -

BAAHRAWGE | 960 | 48 | 250 | 100 | R | — | THAMEGR | -

TR 9801 30 | 200 50 imER.| — | fmipRm -

TR 960 | 40 | 200 | 100 | HPEE | ¥ERE | THAUEENARES | 128 A 196 10RO ERIE R A e

BALEREIRE 965 | 45 200 | 100 | SPEE | — | BRI -

RITE AT 933 |- 45 | 250 | 120 | *PEE | yEEE | R BE KBS

FHRAERRIZT AR 970 | 35 | 250 | 100 | E | & | EHE FEH

Parak=eza| 998 | 23 80| — |EE| - |E#H# -

TEARBARE AR | 960 | 38 | 350 100 | *REE | igRE | EAE %9 A7 B2 5 SESHHROEME

fildeaplazi 960 | 45 200 100 | thEE | ¥ | EHE KEE

El4<dC¥EER 5 | 910 | 58 | 250 | 100 | 5REM | — | Hiem -

=2h Rl 960 | 38 | 200 80 | FREE | — | MavpsREY -

BAANBESGE | 955 | 57 | 200 100 ) PR | — | dnssem -

ERREEA 990 | I8 150 - | BE| - | ERE -

RRTRTE 998 | 23 80 — | BE | — | ERE -

RN 8 970 | 40 | 200 | 75| FEE| — | tiimART -

R 994 | 23 | 100 — |4REE| — | EARE -

HATAILER 910 | 75 | 300 150 |5mFU| — |iEARE -

R 9851 25 150 30 | WREE ] — | EAE -

SERTINESIUSIET | 935 | 68 | 250 | 100 |3 | — | i -~

2 910 | 75 300 | 150 [ BRI | — | HOTARE -

TR S AT AL T i 9201 70 3001 150 | ERFU | — | HAMRE -
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[*: BRBERRE) Tgble 2 Summary of typhoon warning issued
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by the Central Wea ther Bureau in 1990
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Table 3. Summary of typhoon occurrence
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in the western North Pacific since 1948.
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Table 4 damages related to typhoons in Taiwan area in 1990

= | mE B = o= £
K |EEa |S=w (2@ B i
£ OE¥ |OEE |(DE@ | DEg | OE
& |BWE |RRR | gEE | ¥ | RE¥
2 |- m& | EQ | ®mEs R ] I
< OB | B~ | e RERS
N oW | Em | o Eax WEEE
£ OEY | BX |auee R -
< ER | -# | EEER o | snpRE
o K | RE |[E¥ & # | 4B
BopE |omE || ok B | e
BEdE |O2E | 9REGEe | oMo | BREX
SEHE | KGR | ESSRK | RS | omu-Z
KEEE |EEE | NEXER | o BIE | ME- ¥R
Smipd WL | SHERE | KEES |E3yl o
Wi (EoE | REC -9 E4EE |8 Bue
gE- - |SRE |- REEs | $0Ee  dsaRs
HEHE | S8R EREER | SEE | ¥Ry
RNEW o B | ERELE | HR0E 8-
Eeke |(Dmg | m-EE | bRy | ENRE
SEEC |- EH o | KBEHE | BERE | EROR
SERIE (8 9 YRR (€ %2 K oR-u
HEE | W | S0 x | SSEER |EE- | B K- o
Qg | CEEY | SERRH | E388 | SEuReE
ERE  mg |8 EECR EEE
® e (88 (K guxE | g4
m% @ =4 o~ (=4 (=4 o =4
® | & s < =
m@ @ =4 o = i o [fe
IR & o~ o ¢ S
Ul
| © 2 = = ® =
o B
m = =4 =] < - oo
| K -
<1gl° 3 8 ® ~ 3
=
m
€ | Hg 2 |- @ & #
W | s s o g c
m(H2 nE = 2 g
# | mE LS R %

#7 RELTHASERRELESHRER

Table 5 Summary of typhoon life period in 1990
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Table 6 List of 24—hour average vector errors for invasive typhoons in 1990

B B & 8

TR

At

AR (Z) | Bz (kn)

PSR 2% (MARTAN)

i

5

1800Z-- 19062 325

BY B 35 B 2 B BB R

BrIE# (OFELIA)

6

2106Z— 24062 141

Y B K SE F R Bl

#%  #5 (YANCY)

1700Z— 20062 172

BB A e B Bl i

{E1 (ABE)

2900Z—3100Z 274

Y B B 1 S T B

#§(DOT)

b
i
i
i

BIRBRIEFRERR

0600Z—0812Z 89

T B AR R B B B

E
®]
F

&

200

=)

)
N~

-0

5

21
{1812 B AR,
fSE BB

i

k)

g

! S - et
z/-l) B

IR g

."-ﬂ

- WINONA . -

rasia Y OB G -

XI&K{#

B, ;ug vANCY] Sm/b

f‘“i%‘

'Z'z'o'LAZ.'_,'Z‘II'.'t.'f.'}"""'"'“

Y
[

i&iﬁ
- BECKY

ARtk H
1&? Fl.lo

£

=it

e By
| DoT 1

e et SN S
CRRSRREE SR
PERCY LEWI,.“ p

Sl HL -

vmvon%ﬁz ,,BE;.;W:I:_:':.:.,.:'.:.:z' L

N A DR
HAER .

--|||0

‘ {"'1 7)}'\917
_@'
FOFELIA[ -+ - 1 f

wo'

NN
ﬂ[ﬁq'.:.

30

] —

B9 794 e Fa Az i Y it A

Figl First discovered position of typhoons in 1990.
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Occurrence frequency and percent-

age (%) of typhoons for the western Fig3
NORTH Pacific Ocean in 1990.
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The monthly comparison between
the numbers of typhoons occurred

in 1990 with the averages since
1948.
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Figd Best track of typhoons for the mon-

ths from January to May in 1990.
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BB 79 5 A17H1200Z 500mb B35
M (EUE JTWC i)

The chart of 500mb wind analysis
on 171200Z MAY, showing the cut-
off low over eastern China, subtro-
pical ridge to the east of Marian's
surface position. The tropical cyclo-
ne is tracking around the western
periphery of the subtropical ridge
and beginning to accelerate.

(the chart comes from JTWC'S re-
port).
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1200Z 7~ 835 53 i
B (B JTWC#HE )

The 131200Z June deep layer mean
analysis shows the large monsoon
ciralation (LMC) near 11°N in the
South China Sea and the Subtropi-
cal ridge near 20°N Nathan appears
as an inverted trough eastof Min-
danao.

(the chart comes from JTWC'S re-
port).

*The deep layer mean winds is the
troposphere mean winds.

EQ it

~

Bt RE79%F
Fig7 The 160000Z June deep layer mean analysis Nathan is

embeded in the flow near the center of the LMC.(the
chart comes from JTWC'S report).
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E/\ KB T794 6 H18H1200Z ¥ EESHTE (EUE JTWC #45 )
Fig8 The 181200Z June deep layer mean analysis shows
Nathan .north-northeast of the center of the LMC.

(the chart comes from JTWC'S report).
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Fig9 Best track of typhoons for the months from June to July in 1990.
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B+ KBE794 6 A19H0000Z 500mb &5 53
i (EEJTWC i) _
Figl0 The 190000Z June 500mb analysis Bl+=  BRIERTRG R R S L BB E
shows a roughly balanced flow B BR R EE
around Ofelia. '

Figl2 The relationship diagram between

(the chart comes from JTWC'S OFELIA'S track and cold core low

report ). move track.

E-+— RB79% 6 H19H0000Z 850mb J&
S (BUE JTWC i )

Figll The 190000Z June 850mb analysis
reveals a stronger southwesterly

inflow into the tropical cyclone.
(the chart comes from JTWC'S += ERE79% 6 H23H0000Z1EER SR E =

report ). L U T G SRR 7 I K [ED %
Figl3 The 230000Z June radar image from
Haulien. A small eye is present.

Bk

—125—



y

S

N

N

’ﬂ*>
" S am b

B+ RE 794 6 A 21 H1200Z FEEE S
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Figl4 The 211200Z June deep layer mean
analysis shows Percy embeded in

northerly flow with a anticyclone
to its west. Ofelia's circulation is
located to the northwest of the
anticyclone.

(the chart comes from JTWC'S
report ).
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B+ EBE 794 6 H 23H1200Z ¥ @550
HEE (IS JTWC %4 )
Figls The 231200Z June deep layer mean

analysis indicates the ridge between

Ofelia and Percy has weakened
and become a southwestward exte-
nsion of the subtropical ridge.
(the chart comes from JTWC'S
report ).
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Figl6é The 251200Z June deep layer mean
analysis shows Percy embeded in

&+ 5

the flow around the western end
of the subtropical ridge.

(the chart comes from JTWC'S
report ).
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Figl7 The 281100Z June radar image from
Kaohsiung shows the polygonal stru-
cture of Percy's eye Wall.
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Figl8 The 060000Z July 500mb height
analysis with the corresponding
positions of Robyn.

(the chart comes from JTWC'S
report ).
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Figl9 The 080000Z July 500mb height
analysis with the corresponding
positions of Robyn.

(the chart comes from JTWC'S

report ).
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Fig20 The 100000Z July 500mb height
analysis with the corresponding
positions of Robyn.

(the chart comes from JTWC'S
report ).
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Fig2l The 190000Z July deep layer mean
analysis showing the reflection of
the TUTT low as an inverted tro-
ugh oriented north-south along
170°E.

(the chart comes from JTWC'S
report ).
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Fig22 The 231200Z July deep layer mean
analysis indicates that the TUTT
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Fig24 The 271200Z July deep layer mean

low at point T has elongated northeast

southwest and appears as an eastward

of the Asian monsoon.
(the chart comes from JTWC'S
report ).

150 155 180 16 170

Sy, »

-y v

>

¥ SN )
— >

e I\?lf

[ al

e
»Aj VY A/
/“‘l:‘:\—_,w

T
SR RSty
e

A N |

‘?m —~

S
\

£

RS

L\

1

BEH= RET794 7 H 26 H1200Z F¥ G
ArE (EEJTWC #d )

Fig23 The 261200Z July deep layer mean
analysis depicts Steve east of a la-
rger cyclonic circulation in the
monsoon trough, embedded in sou-
thwesterly flow.

(the chart comes from JTWC'S
report ).

analysis shows steve embedded in
southly flow.

(the chart comes from JTWC'S
report ).
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Fig25 The 301200Z July deep layer mean

analysis depicting the moderate mon-
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soon surge to the south of Tasha.
(the chart comes from JTWC'S
report ).
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Fig26 The 270000Z July 500mb analysis
shows the monsoon trough,extending

Fig.28

eastward from Tasha through Steve
to a low east of Honshu. Equator-
ward of the trough axis the deep
southwesterly flow extends up th-
rough the middle troposphere.

(the chart comes from JTWC'S
report ).
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The 311200Z. July deep layer mean
analysis reveals that axis of the
monsoon trough from Tasha to
Vernon has shifted northward over
China.

(the chart comes from JTWC'S
report ).
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Fig27 The 261200Z July déep layer mean
analysis shows Vernon is at the
east of Tasha.
(the chart comes from JTWC‘S
report ).
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The 070000Z August 500mb height

analysis depicts Winona tracking

between the two subtropical highs
Tropical storm Vernon northeast

of Winona. o
(the chart comes from JTWC'S

report ).
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Fig30 Best track of typhoons for the month August in 1990.
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Fig31 The 150000Z August 500mb analy- Fig.32
sis, showing the strengthening of
the mid-level ridge north of YANCY
which resulted in the westward
track.
(thé chart comes from JTWC'S
report ).
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KB 794 8 H17H0000Z 500mb 43 #7
(BLE JTWC #1485 )
The 170000Z August 500mb analy-

sis showing a passing shortwave

trough weakening in a joy in the
track to the north-northwestward.
(the chart comes from JTWC'S
report ).
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Fig.33  Yancy's eye appears at the edge

of the radar scope for Hualeinat

181200Z August.
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Fig.34 The 200000Z August deep layer Fig.35 The 251200Z August deep layer

mean circulation analysis shows the
dynamic high and the subtropical
high merging north of Zola.

(the chart comes from JTWC'S

report ).
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mean circulation analys shows ri-
dging over northeast China.
(the chart comes from JTWC'S

report ).
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Fig36 Best track of typhoons for the month September in 1990.
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Fig37 Evidence of redevelopment of an eye after Typhoon Dot passed
across central Taiwan as seen by radar Kaohsiung at 0801002

September.
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Fig.38 The 090000Z September deep layer
mean analysis showing Ed embed-
ded in southeastly flow associated
with the anticyclone to the north-
east. Flo is located to the southe-
ast of Ed.

(the chart comes from JTWC'S
report ).
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Fig.39 The 140000Z September deep layer Figd40 The 191200Z September deep layer
mean analysis shows the increased mean analysis shows a mid-lovel

wind flow between Ed and the
building subtropical ridge to the
north. Flo is located to the

eastsoutheast of Ed. "
(the chart comes from JIWC'S (the chart comes from JTWC'S

report). report ).

anticyclone over the philippine
Islands producing southerly flow
across the South China Sea.
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Fig4l Best track of typhoons for the month October.in 1990.
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Fig42 The 150000Z November deep layer
mean analysis shows Mike and the
weakness in the subtropical ridge
to the northwest.

(the chart comes from JTWC'S
report ).
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Fig43 Best track of typhoons for the months from November.
to December in 1990.
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Fig.44 The 190000Z November 850mb ana-
lysis shows enhanced low-latitade

flow extending eastward to the

dateline where Owen was develo-

ping.
(the Chart comes from JTWC'S

report)
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Figd45 The 221200Z November 500mb ana-

lysis shows an anticyclove to the

northwest of Owen. The cyclonic
circulation to the northeast of Ow-
en is part of -an omega block.
(the chart comes from JTWC'S
report ).
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Figd46 The 290000Z November 500mb ana-
lysis depicting Owen near the we-

stern periphery of the subtropical
high.

(the chart comes from JTWC'S
report ).
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SUMMARY OF WESTERN NORTH PACIFIC OCEAN
TYPHOONS FOR 1990

Ching-te Chen
Forecasting Center

CW.AB.

ABSTRACT

There were thirty tropical cyclones (TCs) occurred in the western North Pacific Ocean
in 1990. This amount was above to a climatological annual mean value of 27.0 taken from
the period of 1948-1989. Twenty out of these thirty TCs reaches typhoon intensity on
JTWC’s classification. However, according to the typhoon intensity classification standard
defined by the Central Weather Bureau (CWB) of the R.0.C:, seven TCs (Percy, Steve, Flo,
Mike, Owen, Page, and Russ) were in severe typhoon intensity; thirteen (Koryn, Marian,
Ofelia, Vernon, Yancy, Zola, Abe, Becky, Dot, Ed, Gene, “Hattie, and Kyle) were in
moderate; and the rest (Lewis, Nathan, Robyn, Tasha, Winona, Cecil, Ira, Jeana, Lola and

Nell) were in weak ones.
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During this year, CWB issued nine typhoon warnings, in which five typhoons (Marian,
Ofelia, Yancy, Abe and Dot) affected Taiwan and four typhoons (Marian, Ofelia, Yancy
and Dot) made their landfall on the island. These typhoons caused 90 casualties, 18 missing
people and 245 destroyed houses. The most destructive one was Ofelia.

In this report, we simply summarize each typhoon’s life, intensity, track, synoptic
situation and warning issuance and causing damage if so happened. The details of the five
threatening typhoons (they are named as Marian, Ofelia, Yancy, Abe and Dot) will be
revealed in their individual reports respectively.

Keywords: Monsoon trough, Large monsoon circulation (LMC)
Tropical upper tropospheric trough (TUTT)

—137—



