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Table 1. Summary of typhoon occurrence in the western North Pacific since 1948.
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Table 2. Summary of typhoon information for the western North Pacific Onean in 1991
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111 619129 R4#E4E(ZELDA) 2906Z ~031823012Z~0118Z - 108 | BB EERFEER 8.3 | 168.9
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Table 2. Summary of typhoon information for ihe western North Pacific Onean in 1991
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YO RE & 5 E 996 | 23 | 100 | — |EREE| fE 7S] S B
B A& MG I E 930 | 58 | 250 | 150 |B&F| & | WWKR
EE =T psplin 965 | 40 | 150 | 80 |fEE| 4% | HiE
BRRSILER 970 | 35 | 250 | 100 |chEE| M | Hig®
R AR 950 | 51 | 300 | 180 |FZU| ¥gEE | H&RE BERA
FET A RS 978 | 33 | 250 | 100 [HhEE| WL |EHHKD
B 950 | 43 | 250 | 100 |ehpE| fE | atamdl
=k ) 996 | 18 80 - |EE| & YRR
TR g65 | 38 | 150 | S0 |E| veke | Egm LR,
FEER AL 965 | 38 | 200 | 100 |chpF| & | ERE
B ER 970 | 30 | 300 | 150 |mepr| fE | AR
H A AR LR R T E 994 | 23 80 - |EEE| & EARE
H AR 5 e E 940 | 51 | 200 | 100 |3@FY| fE | W¥RE
BE SR & 990 | 23 | 100 | — |#&gE| fE THAE bR 6 & 15Z3 [ 77 vk SR 0L R IH
Fl A g 955 | 45 | 200 | 100 |dhgE| M| HWsRE
H 2 ALFR R /5 ¥ 982 | 23 | 200 | — \EEEE| R E7E ] S
A4t E LT H 925 | 53 | 300 | 150 |FFY| ¥WL |HWERDEY
ﬁé@ﬁﬁﬂﬁ‘éi‘&ﬁ;& 945 | 51 | 200 | 80 (7| ¥EEE | FRAEEHE BERA2Z2HBZEEEELE
Bl A S 55 ¥ 940 | 51 | 300 | 150 |3&Z| fE | MWARE
AL S 5 M T 940 | 51 | 300 | 150 |#Z{| 4% HiRE
Gk w1 910 | 58 | 350 | 150 |3ZN| ¥kE | AR
ESREVE Y 920 | 60 | 250 | 120 |#FI| ¥l | EARE
MBS IL TR 990 | 28 | 100 | — |ESEE| MK HAREL
[ A AN R B 5 He 980 | 28 150 | 50 |#%pE fi WA R
DT ES AT 988 | 25 | 150 | — |EHE| % HiRE
1 AA U 5T 925 | 55 | 300 | 1so |ma| | e
FERTERE AT 975 | 33 | 150 | 50 |rjupE| e e ki)

— 105 —




# 3. hERE/HE (ATGI914) FRESRFHREERIHRRE
Table 3. Summary of typhoon warning issued by the Central Weather Bureau in 1991. [* 1 &REHBEE]
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Fig. 10. The chart of typhoon track forecast from 110000Z

May to 151200Z May for Walt by the CWB

fE

typhoon track forecast model in 1991.
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Fig. 11. The chart of typhoon track forecast from 051200Z

September to 070000Z September for IVY by the
CWB typhoon track forecast model in 1991.
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12. The chart of typhoon track forecast from 201200Z
September to 261200Z September for Mireille by the

iz

Fig.

CWB ryphoon track forecast mede] in 1991.
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Fig. 13. The chart of typhoon track forecast from 131200Z

June to 151200Z June for Yunya by the CWB

typhoon track forecast model in 1991.

— 108 —



B 14 BEAHECAZmAR2ZEZEA S+ B O16 REAHENAA+EHI2ZE /A Z+—H

H 007 o 5 47, 52 ) 8 AL B (R T A s B L 12Z7p SR 28 J5 G JA\ RS R TS U B H R
BHR G L A TR T BE RS S TR W TP

Fig. 16. The chart of typhoon track forecast from 171200Z

Fig. 14. The chart of typhoon track forecast from
i August to 211200Z August for Gladys by the CWB

241200Z July to 280000Z July for Caitlin
by the CWB typhoon track forecast model
in 1991.

typhoon track forecast model in 1991.
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Fig. 17. The chart of typhoon track forecast from 1612007

Fig. 15. The chart of typhoon track forecast from 111200Z
September to 171200Z September for Luke by the

September to 130000Z September for Kinna by the

CWB typhoon track fc in 1991,
CWB typhoon track forecast moclelin 1991, typhoon track forecast molel in 1991
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Fig. 18. The chart of typhoon track forecast from 1612007 Fig. 20. The chart of typhoon track forecast from 050000Z
July to 150000Z July for Amy by the CWB typhoon November to 140000Z November for Seth by the
track forecast model in 1991. CWB typhoon track forecast model in 1991.
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Fig. 21. The chart of typhoon track forecast from 2112002

Fig. 19. The chart of typhoon track forecast from 2300002
October to 291200Z October for Ruth by the CWB July to 230000Z July for Brendan by the CWB

typhoon track forecast model in 1991. typhoon track forecast model in 1991.
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Fig. 22. The chart of typhoon track forecast from 140000Z

Augunst to 180000Z August for Ellie by the CWB
typhoon track forecast model in 1991.
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Fig. 23. The chart of typhoon track forecast from 0412007
November to 060000Z November for Thelma yb the
CWRB typhoon track forecast model in 1991.
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Table 4. Damages caused by typhoons in Taiwan area in 1991
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Table 5. Statistics of typhoon life period for 1991

B (X)) /G T (%)
124 (1) 0 0
25-48  ( 2) 2 6.9
49-72 ( 3) 3 10.34
7396  ( 4) 4 13.79
97-120  ( 5) 7 24.13
121-144  ( 6) 1 3.45
145-168 () 2 6.9
169-192  ( 8) 3 10.34
193216  ( 9) 2 6.9
217-240  (10) 0 0
241-264  (11) 1 3.45
265-288  (12) 1 3.45
289-312  (13) 2 6.9
313-336  (14) 1 3.45
337-360  (15) 0 0
361-384  (16) 0 0
& z 29 100
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Fig. 24. The chart of typhoon track forecast from 180000Z

September to 240000Z September for Nat by the
CWB typhoon track forecast model in 1991.
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Fig. 25. The chart of typhoon track forecast from 291200Z
September to 010000Z October for Nat by the CWB
typhoon track forecast model in 1991.
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Fig. 26. The chart of typhoom track forecast from 140000Z
August to 151200Z August for Fred by the CWB
typhoon track forecast model in 1991.
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Fig. 27. The chart of typhoon track forecast from 101200Z
July to 120000Z July for Zeke by the CWB
typhoon track forecast model in 1991.
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Fig. 28. The chart of typhoon track forecast from 051200Z

September to 070000Z September for Joel by the
CWB typhoon track forecast model in 1991.
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Table 6. List of 24 hour average vector errors for issued warning typhoons by CWB in 1991.
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Fig. 29.

ing Amy’s eye.

o NEMBRIOHISZRFRRERE > 208
06ZYR53 S Bt ERE - R KRR LR » K
SEBREFE - BEGARILBEHEAIZRA
MRGEBRBETYE)  ERSATE  GHFEA
e MABYERERRATRETTRETRE
B ERK  RTREES - HEHHHHE2RAR
SBHBE-HBE I ERIHE -

3.#7 8 % (BRENDAN) B4

HEBRARSECHESEVRYEE
HERREESWESHEBE  THISEFER
MEARENTERBRRER - AEILEBEH
Fig o EI9OBEFEREWHETN 0 REEEEE
MERES  FEBERKESUBREMFEER
K EE21HO06ZA MR B FEYEOI085E T E B 1
B, (VST rE e  22H 00ZF BB ELWR
BAEHEE RS TERE  KRERAREZH
KEE POERESRILTES  WBEEILE
17 IREERULE BB » 7
722H 08102 4F ¥ L R BB - REHPB22H
06Z/2 4 Bl B R BN - ZHLME - BITRE
B2 12ZAERBBRERE - ARHEEHE
RE - #EAE LY o (T ILET - EREEM
th s 0 23 HO0ZHEH Y B TS HE R » B X
HPEALFEHETT - 23 H 062755 5 & vk 5 g 5 Y B
AT » REEZWRER S WM -
RRE D TIH23 H 1030280 LR AEE - g
BR24H00Z4 5 B ERKRE - EaEILEE
17 BYREESHBEE  REFERSE  $R24H
18Z55 B B M S S8 » 25 H 00Z8 55 ¥5H B R
B MR ERREGE  HITRAES -

4. 913 PR(CAITLIN)RE R, :

RE B haEREHBRENEFEEESA
o RERNGREEESEERE > EWEIE
B - 205062 R 55 M M (SR - HEEE T
L HE—EEREEE > ER2HEEBRY
HEEBENRG RS YEEE - XN
B EVBHOSZHEMERKSEELE @ #5
ViRMEEE > REERESAWHERE &
124 HO00ZH B BHETE1095 LG KBS R, - 1T
ERRBEICE - (HRE SR TRE130° E

— 116 —



BRYREE ELHGE » ML M S AL R P
17 » ZEBHR DU R 2 S B R » R T L
FREWRAL » HPEIL S ILATE - TR TE e
H3 0 HBER SEHANR - IR
NIREHERE - HE25H 12Z4 8RR P E R
B > BRI E A - 27 H 0628 i S AL i
7 FI2TH 22 AR EERS » BrRMSEIL -
TZERGAIE Y - AEW @ ERY 2
EEIEEED | > RS AL D R
BIETSE > 29 H0SZEBIARILER > 2MBRE
FYS - BOEA TR - WOSEI -
KBRS FH R+ 29 F 122545 S S EE R -
1 E AR B - 7230 F 0628 £ 1845 S He T A5 o AL
BeRE G » HATRELES -

5. ENRIQUERKJE, :

ENRIQUERSHES 5 B A E A BB AT
HOREH, » BRI EE S » S 2045 = F
0 R 0 68T A B2 T A 2 P L (2 — T
21986 £/ GEORGETTERS /&) » HE¥AETAISH
18ZM BEHRE R AR ERE > SIS
J67G - #E17 HO6ZB T 120° WEFRETIRE » 19H
LRZBBBEEEE > 20 HBARSELL B8
KT RAR B ALY - 27 H e—IER S 1
HIFTENE » AP RS RIS TEIR® > fiHd20
B RS ERE » (ISR - 30 H 06ZF B
BRIEEERE  BAKREES  30H 1328
TR BEEISH 1 HO00ZE = i S i
B, RS AbbrEEE - 18 12ZRE R A
556 ENRIQUERS i 5455 5 A S0 » 3t 3%
VW AT AL R R A o H 7 B
Fig 1 2 (T ELIEG -

W8H : AREHEAMBALR  B%5911058
HISE A& (DOUG) B, ~ #759111 3% 5 (ELLIE) &
A, - HSRO1 1255 My 5 B (FRED)BS L ~ #5%91135%
{9 55 B 5 (GLADYS) J6 il B 5 52 9114 B8 118 55
(HARRY)B4H, » 53 BISKIS S -

1384 (DOUG)B& 8, :

SR B A4\ A B T B R
—{B » {747 HO6ZAE A HE AT LI A
BV ERE  THISZB RS S ERE KA
BB ERE  JERRTER LR O EES

B EESH2ZGEBMA BWIEHR > BASHE
it EEEIRY B RSSO0 1ZDERRE
RO, » B ECY ARG ERS BEA Y ZK BRO R o » 8
HAMERRAIR » A e e R R
10H 00ZEH B LR - Sh@EHRET > B
10 12ZA8 R i A AL Ib - BT AR AR s
BT R MR o 105 18Z0 M 55 A S0 » i
SRR Ry TR -

2. E B (ELLIE)R R, :

TESH A R B 20 4 pR 2 » LT 5 55 — o
ZUBE R » 758 HO6Z B 75 B R 5 £ & (Minami-Tori
shima) BT A4 55 Sy » 5110 H 03246 A KL = B
LEI-HESONEREERR  DEREE—
TRV - T 4 o0 55 1002 gy By
HEREE » 115 00Z B R AR RO, > WiPs JEpa i
17 MBS RS TR - 13H 00ZS M T
T 14E0ZIERE R, - RGBS
BT 24/ EWTFISRIREE BB o R R
FWHR » (EREE IR - 14 50625 18Z:3 £ B
B4 52 o SRR B+ 0 M B R RD 38 4
R Bt SRR - 15H 0ZELE i MR [
o M ERWESE  PRARE RIS
B1930ZF s L RAEEH 0 HEREOEmET
G WL R MR AR A8 - BT R R,
%R 160071528847 ¥ | ot b RGBSR » (ELEEISL
B TEAEIRES » B16H 12ZRSEERE, -
TEHETT - KRTELTH 173028 B A4 S EAWSE
BORZ MR - E18H 2ZRB RN ERE -
bR SRR RIS 18 Hl 121022145 L b L ROEVBE S -
S SRR o 5 0T AR L2 L B
REEHSEFERANELEEREBWE=TF
TN ) o 5 e 51 O M 5 AL
Al » EAFRELEG -

3.9 % ¥ (FRED) A, :

$h7E8 A 8 F B R RSE RIS By RIS » ZEJE
EEBE RSO ERNE R A
BYTERESR » 159 F 0623 A & BV P (S 500
WHFRM IS - HARERME R » £
R R SRR, - TR = K

— 117 —



FEALRsE) o 112 0 06ZZ 1228 I it B R BE 5
REIE - BHREE  HBAYREILE > 138
00ZA$H S SR Bk » AV BRI RINIEE @ B
T 7 BRI IS B > HETR R 130 12ZRER
WEGRE, o VTS 0 MHIBZEERYE
TS R A P R, - (I TEEST
150 1272 5 asHE » 158 18ZE 16 H 00Z B e/
B o 16 H06ZEXFPE BIPE R vE RS B) » 17 H06Z2 122
MR R WEREER
B 18HO0ZB R EEE » TfRAHLRELRRE
HITRRES -
4. FH#(GLADYS)BG R -

BBk B\ B A BRE R A A 58 Y e
B LREEHEREAN—E BREMTER R
SRR AL B E R R YRR
HEEeGRTzRAYREILE  BREREE
I B B B B RS B, - YR8 A
13 5 18ZRikR S HAL F I E K — BRI - B R
tEEREBE - MRERER MR - BB K&
B16 H00ZI@ B ML ERE - MEHTELERE
E R R r AL RS By o T S0 BORE Ik L R BE I U
IR EHMEETINR 168 18ZRERE
WEERE  NERATEBRERAEILEEY > &
WK T H R R RBER D —RHE
HSKTSRYBSREOR » Hh DB BT > HE
HABERNEERS - HF21H00ZBEH AN
FISHER - HREFHREE - RERBRYRE

SEEShI#  BEBRMBEEILET  EERER

it > ePE LT AT © 22 H 06ZE 1R
Bk o HREERYIEM - RIS AEGE
B S A O+ AT ML R R B AU RO B B o R
6 R BT R K ER e - EE s
BRI RO ErE/] - #7222 H 18Z8UA L
BB BB R ety FE23H 12ZE B RYTE
IR SR E T H R A MBI R ROR - HRER
BELRERG BT ERR AR LS
82 HATR G -
5.5 % (HARRY) &

EERER/ \ABAERATHIRE—E K

RAFRED KB RN RERE RS —E - IBER

IR R L — G ERY > EEI27H06ZH
EXAWEES - BradltZEeieE 0 28H18ZHE
BRI ERIE - (hrALE) o AT R B
B TR S T - fEb RS2 - B
{65 BE 2 5 L T 1 30 H 06Z B B A M B 5 18
B BRASEERE ARLFEEZHERE
5 7 B B B T [T R R F  S AL TR
F E A2 BEE » 2230 5 18Zch (BB MBE L -
31 H04ZZ0SZANE B W » B R R
o BN BATEERE  SEEANG - B0
BT TR 31 H 12ZB W R R R TR
HeM RSB A s > BLATACELEG -

W9E : AHHEAMBRLE - 2 ABHRYE
OSBRI IAV) B - oI EE
(JOEL)BSH - #F5%9117 3R 224y (KINNA) B B ~ 37
591185854 % (LUKE) B ~ KR 9119%5 i 2 5
51 (MIREILLE) B 8l 5, 5 58 912054 (9 it 4 (NAT) 6
B R e ERE e R RS - MR GRRSE
R E LTS - A ST R E 19T2EFTE
(RITA) B, 19864F K% JEL.(WAYNE) B B L 3¢ B K HY
—(ERE, > AHHIERIERZA  XEBEZER
TR B a5 — (8 - — REBE T 4 SRS
A BB R > 3048 O 5 AT R,
B SRR

1AV B |

RHRAR A 57 BT R 5
—(ERGE, - F7 4 B R B S AN B
% 761 EO6ZIL{ERE R BN A » 2 H 02ZEZH
TR 182 B R A Bt (SR M B
B 3H00Z SR, » BB R -
F R 2 0 R R REE  B4EEEERSH
EN MR AR E AR EAE SR EE
S R 1 P L P R B (Y B B T R T R
IRAS ) » B B R REE  + 5 H 00ZEG FUIR
WL - 062 T ERE,  SATEALEE > 7H
HO6ZFE MBI AUBE, - EEI8H 0624 A F W
W TR R B R T E AL
B 7H 1228 S L deEE o 18ZEEE S -
£ B B A S B B AL + 8 I 06255 B
& dbded WadbielT o OH06ZREmE L

— 118 —



R S 5 2 1 (R B B AT > 9 182
FIR SRR, - 10 H 18798 14 55 38 4 SR B T 5
HEAEGE  TREET -

2. & @ (JOEL) R, :

GRS R YR A5 =
A SRS B E RS ERE - FRhES
WETER PSR, - HRIR BB RE 1 H 06Z
FIEIEY  HEESRER—HRE RN R
B ZRMATESE > 20 EmE L AR
HEHETH » SEBRAEAREELBE (9
BE > 3HISZRR BB ERE » FHSE24/ N
HIEAH ISZRBRISERE, - (HRPEET > P2
BV R AR B OB e R o
B — RS A E5HO00ZEEE &
PR  WHRILZ 8 - #55 H 18Z8S it
AT » BRI HRE B R
i > HBVM S ETREE®R PR
17 > 6H ISZBER A ER - Bk » BIE
B R - RIS » 157 H 06ZiRGs B A i
(ERIE - WAL R FREET -

3. ZHR(KINNA) R,

SNBSS EFUH B E RS = R,
£ 1 19864E 3 AT (VERA) 6 B, B B2 A B SR ER 1%
5 (BB ER ARG, » B4 S S8 H A L0 B A
OV 32 e R B 5SS MO RG AL, » BEAVAT A IO P R YR T I
BIFRMN > SEIEM BRI » |
EREF B S H AL T OETE®R - QKR
BEHHERE  SEBEWEE AR 0 By
W FEREWTE > 10H 122 RS B R R E  ©
PR E 0 11 HO06Zig MR ERR, » (hep Jb 3
17 0 EEEREALE—HRa S E BT A
B R R OE T - TSRS 12 H 06248 50
B BB, (BT ILET - R —
TR A » BB R B 7 R ) 2SR
EI25° B S BA B LW R 120122
EI18ZE B rdbR S » 13 HO0ZE BBk - A
BT LIRS - 13 H 06Z3 i 22 5 B AF S (90KTS) »
5 52 v S U N2 | A S S 5 e M g
B, - 130 12247 b AL R T o (B2 75 R,
BT » WEEESMN > £13H18ZF14H00Z

fl R R LN > (iR AL ST  #5E H AR A
NI (NAGASAK]) » SERRE B HRE @ BRSNS
oL PR S TR R R W) - (Ht
oy X A e P R 1Y S G o R i
1 > F5 14 B 12288 04 555 Y 49 SR MR T 4 SR L G L 4 o
o HATREET -
4. EFL(LUKE)FE,

BREEELABERNYSNEERE - e
SRR I PRRER AN —ERE, - BIIHE 14
HIEEISHHSIR—EEE - WeEdLrmEBs > HR
ERBERE DS BES R - R RHE
EEEFHRE T PUHISZBRBHEHEE
T > 15HO06ZEMBEERE - P EE
17 HHARSERRFEREBRH PR RHKY - &
HIPHEIEERIRE - BEFZERAN S =S &
TE16H E I8 EREMELERAEMRE » BH
FRHBERREZAERY  tERRERE
BEREHRLZLE BB I6HZRUBBERE
7 - T LR B E R AL ER S > M16H 122
BBLAS B E R EAL » HBE IR A B R B T 2 B AR
(E7) - BENTH23ZH ™ R E B AL E & ER+
OB BRHAEE T OEH2° N M@ E O
U57E23" NS - Rz R 2 T E
RE  BEFRERRS  BREETE  H(E
JErh LR 2 R R R T 25T N TR
B ORILIEEBE » MEREYRREC GBS
MAE26° N> iR BRERAEICERE  "iiEs
REEROMBEERAZR@ETHERBERR
& MRS EREL)  FISH B2 hRENZ
5[ HEEEITREHA IR REHSE
SRS H) - (5 SE Rk S i i B AR A B B B -
IOHRETEAEAPTRA T > BBNA T S 3
AEREEy > EE19 5 18ZIEA A B 5 I # 5
TEm A& R R R oy » (TR -

5. %% 5U(MIREILLE) BgJa, -

B SRR TR E 13HO06ZEE R E B ™
MR — B R RIS R TR TNE
HEALER B - EE16H06Z4 % B ik B i e
& Pyivadb R sy o SR > $517 H 00238
SRR BRI RREALTE - 17H 12ZH B M

— 119 —



15 : -
e 2.5
Z 10 Z /
8 : ESCAPE;Z/‘
S _
g | m .
= § APPROACH : ] :
© i : 2l a2 T MIREILLE
o 19 20 :
2] 24
@ 0 25
E NAT \ 2%
<
o s APPROACH v
= 27
3] .
z -
< s
510
a A){ ESGAPE

-15 -

-20 -15 -10 -5 s 10 15 20
DISTANCE (LONGITUDE) FROM MIDPOINT

B 0. R ENTISRRAIARES |28/ NAEER 0 B (LB I (B I TWCHR )

Fig. 30. A plot of 6-hourly positions relative to the common midpoint shows the binary interaction between

Typhoon Mireille and Nat. (The chart comes from JTWC's report).
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Fig. 31. The 221100Z September radar image from

Hualien paints Nat’s eye wall concentric

rainbands.
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Fig. 32. Best track of typhoon Nat With specific time marked for recurring points and warning issues.
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SUMMARY OF WESTERN NORTH PACIFIC OCEAN TYPHOONS FOR 1991

Ching-Te Chen
Central Weather Bureau

ABSTRACT

There were 29 tropical cyclones (TCs) occurred in the western North Pacific Ocean in 19 91.
The total amount was above the climatclogical annual mean value of 27.1 taken from the
period of 1948-1990. Twenty out of these twenty-nine TCs reached typhoon intensity on JTWC'S
classification. However, according to the typhoon intensity classification defined by the Central
Weather Bureau (CWB) of the ROC, ten TCs (Walt, Amy, Ivy, Mireille, Nat, Orchid, Pat, Ruth, Seth
and Yuri) were in the severe class; ten (sharon, Tim, Yunya, Zeke, Brendan, Caitlin, Ellie, Fred,
Kinna and Zelda) were in moderate; and the rest (Vanessa, Doug, Gladys, Harry, Joel, Luke, Thelma,
Verne and Wilda) were weak ones.

During that year, CWB issued 7 typhoon warnings, in which four typhoons(Amy, Ellie, Nat and
Ruth) affected Taiwan and two typhoors (Ellie and Nat)made landfall on the island. These typhoons
caused 33 casualties, 23 missing people and 173 houses destroyed. The most destructive one was
Nat.

In this report, we simply summarize each typhoon’s life, intensity, track, synoptic situation,
warning issuance, and damage Details of the four threatening typhoons (Namely, Amy, Ellie, Nat

and Ruth) are revealed in their individual reports separately.
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