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Table 1. The best-track positions, intensity and movement of typhoon OTTO

i L S LS P 9 |EPeRA| REFE

(UTC) (%) 0.3 ¥ | B i (m/s) (km)
A1 8| @am) | @RE) |(hPa)| (degree) |(kmvhr)| F34 | B LR |+ SR
g |2 112] 150 1249 | 998 | NNW 12 18 | 23 | 100 ;
g 12 |18] 155 1248 | 998 | NNW 13 18 | 23 | 100 -
8 |3(00| 167 1245 | 998 | NNW 18 18 | 25 | 150 -
8 131(06] 186 1237 | 994 | NNW 23 | 23 | 30 | 150 -
g 1312 201 1234 | 990 | NW 25 25 | 33 | 150 -
g8 | 3]18| 213 1222 | 990 | NW 25 25 | 33 | 150 -
8 {4100 220 121.8 | 985 | NW 20 | 30 | 43 | 150 -
8| 4|06 133 1212 {985 | NW 20 | 30 | 42 | 150 -
8 |4 12| 246 1199 | 990 | NW 20 | 25 | 33 | 150 -
814 (18] 253 1195 | 995 | NW 18 | 20 | 28 | 150 -
815100| 263 118.6 | 998 | NW is 18 | 25 | 120 -
g 5106 260 118.0 |1000] SW 5 . . . .
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Table 2. Warnings issued by CWB for typhoon OTTO.
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B L] 2 113] 814 (20]50 (&M ReH@ & Hild |4 HIE - Y SR HILG
e k|2 114] 814 [23(20 |Gk kifiidm ~ £~ BHild & HRE - Bl - GNHHRE
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#3. BERAESHMRRERNE
Table 3. The meteorological summary of CWB's stations during the passage of typhoon
OTTO. (EFMELST )

0

A 35 B 158 (bhPa) o & A R (ms) &k ALt (m/s) A K E(mm) FE & #8 - (mm)
Ba | st | M R Ra | MM R | RS | M e dedsatml | 0| ewebn] (RE| SR
Bia 110020 04/18:15 313 S 04/20:30  |18.5 |SE  [05/00:08|1.1  [04/12:12 1.1 {04/12:20 1.6 [04/06:40~0412:20
33 995.9 04/17:37 [27.1 |SSW 041832 {108 |SE 04/18:40{20  |04/06:40 08  |04/06:40  [5.0 [04/06:30~-04/19:20
e 1382.GPM [04/17:34 |208 [S  104/16:56 ~ {146 |S 04/07:3210.7  |04/07:00 0.5 [04/07:22 0.9 |04/06:54~04/09:10
#FHE (9984 04/17:03 (116 |SE 04/15:01 34 INNE 105/03:00(1.1  j04/07:24 0.5  |04/07:30 13 |04/07:24~04/0%:30
%3 996.8 04/17:49 |21.3 {ESE  |04/16:20 |93 {ENE j04/16:28[0.2  |04/14:20 0.5 104/1420 |03 |04/04:36-04/16:10
AT 994 2 04/15:50 |14.8 |SW  |05/04:51 51 SW  [05/04:43155  [04/22:13 1.5 |04/22:30 10.2 104/22:08-05/00:40
i 995.5 04/15:22 125.8 [SW  |04/21:30 138 [SSW  |04/21:37[285  [04/21:16 100 |04721:36 61.5 104/04:40-05/04:40
% 995.5 04/15:12 1192 [SW  |04/21:07 |68 S 04/21:09]21.3  |04/20:50 5.5 [04/21:20  181.0 104/04:25~05/06:40
8 A#® |13B3GPM [04/14:38 [14.9 [SW  [04/16:35 |66 |SSW  |04/16:39(430 |04/15:40 90 [0471623  |134.9104/01:52~05/08:00
#3 1000.2 04/14:29 [19.5 INW (0471739 |11.8 |NW  |04/18:2129.0  |04/17:4} 115 |o4/17:41 75.5 |04/07:10~05/06:05
% & {10052 05/01:38 [24.7 |WSW (04/18:43 187 |SW  [04/19:55(13.0 [04/17:13 45 104/1724  [33.5 |04/10:40~05/05:20
FIE L i3040GPM |04/15:40 [16.5 [NNW {04/13:55 7.0 |NW  [04/14:00(85.0  [04/14:28 18.0 104/14:28 412 5|03/23:38~05/05:48
i JO08GPM [4/13:22 [35.9 [NNW i04/15:51 170 |SW  [04/19:30{69.0  |04/13:50 17.0 104/19:30  [238.0{03/23:20~05/03:00
£& 997.2 04/14:01 [19.4 |WSW [04/19:35 10.1 |SSW 104/19:36(63.0  104/19:13 185 {04/19:30  |244.3]04/02:20~05/08:30
& 999.6 04/13:18 |17.1 {SW  [04/19:19  |11.0 ISW  04/18:30(48.5 }05/01:20 16.0 |05/01:20 155.0/04/02:35~05/07:20
A 1000.9 04/13:00 (169 |W 05/0234  [102 {SW  [04/17:27(35.5 105/02:25 16,0 [05/02:44 127.5(03/14:20~05/06:10
E -3 1002.6 04/04:15 {15.8 |[NNW [04/11:58 |78 [NNW [04/11:50(23.0  [04/10:00 200 |04/10:02 (925 |03/16:35~05/05:30
T 1000.1 04716:55 117.9 |SW  [04/16:22 |63 SE  104/16:41{10.5 {04/05:50 6.5 J04/08:00  [25.1 {04/03:50-04/18:12
#HM 1000.1 04/16:57 [23.9 |S 04/16:11 129 ISE  i04/15:49(18.0  |04/17:00 72 l04/17:40  {61.0 [03/22:30~04/21:30)
it 1001.8 04/16:44 {176 |S 04/15:31 129 ISE  j04/14:04({200 [04/07:00 4.0 j04/07:00 90,5 [03/21:21~04/17:10
A 973.2 04/12:21 {492 [NE  [04/11:30  |268 IN..  104/11:34342 l04/11:20 116 j04/11:50 176.0(03/15:43~04/16:10
&R 0B84 04/12:43 {26.5 |NNE [04/12:43 |91 |NNE [04/12:5017.0  {04/05:00 3.0 104/05:20  [59.2 [03/18:23~05/06:20
K& |9945 04/11:39 {15.5 |NNE [04/13:52 |54 N 03/21:02(8.5  {04/05:47 3.5  |04/05:48  [51.0 [03/22:01~05/05:40
FE 9838 04/06:10 [68.2 {NNE |04/06:15  |455 |[NNE [04/06:1234.0 [04/08:19 8.5 104/09:00 126.5[03/15:00-05/06:22

i x-REEE L,




2a. 1998 48 A 3 O 0000UTC & RAZHE
Fig 2a. The GMS VIS image at 0000UTC August 3 of 1998
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Fig 2b. The GMS VIS image at 0000UTC August 4 of 199§
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Fig 3a. The 850hPa and 700hPa chart at 0000UTC August 4 of 1998
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Fig 3b. The 500hPa 5-day mean chart at 1200UTC August 4 of 1998
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 3c. 8§ B4 H 0600UTC HeEXKRE
Fig 3c. The 8surface chart at 0600UTC August 4 of 1998
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Fig 3d. The FMS IR image at 1500LST August 4 of 1998
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Fig.5. The local surface analysis chart at 0100UTC ( 0900LST ) August 4 of 1998
while Typhoon OTTO attacking Taiwan -
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Fig.6. Time sequence of minimum pressure and maximum wind speed for typhoon

OTTO ( 1998 )
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Fig.7a. The accumulated precipitation at CWB stations during typhoon OTTO's passage

H(OTTOWERAZ G A B A& &R A R(RA | ms)

80

S R mﬁ&%%vyy%&\x&w,@%&%%—ﬁm%

&
@%%@\Vé\ﬁ ‘?-’&‘F 4\‘%"9‘%" &

=L

@ 7b. BLATESE ( OTTO ) @M (B B3 HES A5 H) SRREAEE
Fig.7b. The gust wind at CWB stations during typhoon OTTO’s passage
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F4 HESHIDI4HESHBR RS BB RR I AR NS R EE o
Table 4a. Accumulated rainfall and gust winds from 0314LST to 0508LST of Aug. 1998,
during Typhoon OTTO attacking the taiwan area

BiTLEE, ( OTTO ) #whE 9802

§ A3 014%% 8 A5 B 8 BILRHEARMRAMBMAE

PETLE S e 0 | e s
T BRI EH sy ap)] hes) [T H ez
. 31 7 0417 63 11 0421
A &l 5 54 10 0420
T ] 25 36 8 0417
# m| 49 23 6 0415 48 10 0417
% % 0.9 Al 8 0417 60 11 0417
Bl 1 23 6 0416
s K 0.3 45 9 0417
& | 0.3 43 9 0417
o4 10 23 6 0417
& | 8l 38 8 0422
B 62 25 6 0422 59 10 0422 °
g8 A % 135 30 7 0417
a4 2v4 34 5 0419 | 7z 0417
BT 2 L] 404 33 7 0414
EO&l 237 39 8 0420
4 &) 15 20 5 0420 34 8 0420
5 M) 128 31 7 0418
A 25 6 0414 35 8 0416
A =] 116 48 10 0412 98 15 | 0412
& ] 59.2 20 7 0414 53 10 0414
X #] 5l 3] 7 0414
1w & 95 | 32 7 0414
oo 121 91 14 0406 | 135 |17 & k| 0406
S B 39 8 0420
&t 6| 34 | 34 7| 0418 49 10 0419

.28



=4b, 87FES A3 HES B S H  hRERBABARMLRER
Table 4b. The daily and total accumulated rainfall (mm) at each CWB stations, during

Typhoon OTTCO’s passage.

8A38 [BA4m 8ASE |& i
Bl 0.0 2.0 10.0 12,0
BA 0.0 5.0 0.0 5.0
ol 0.0 0.9 0.0 0.9
¥ 0.0 1.0 0.0 1.0
by 0.0 03 0.0 0.3
il 14,0 9.0 1.0 24.0
ik 0.0 51.0 1.0 62.0
et 0.0 64.0 17.0 ° 81.0
AAN 0.0 130.0 58,0 188.0
W 0.0 74.0 2.0 76.0
e 0.0 32.0 5.0 37.0
M2k 1.0 343.0 69.0 413.0
b 1.0 235.0 19.0 255.0
& 0.0 2000 45.0 245.0
6 0.0 71.0 84.0 155.0
ik 17.0 65.0 50.0 132.0
il 2.0 89.0. 13.0 104.0
R 0.0 25.0 T 250
ik 0.2 49.0 13.0 62.0
ik 9,0 82,0 0.0 91.0
A 32.0 144.0 8.0 184,
8 5.0 54.0 0.2 59.2
o 20,0 29.0 7.0 56.0
R 31.0 99.0 2.0 132.0
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F 5. PRESRHERPOHEFERRER R AR AR
Table 5. Center location and intensities of Typhoon OTTOQ observed by the Satellite Center
of CWB
pen  |Zm hE FEA | R AR [CREASETIRES |k
Fli |G R e AR |YERE | TVC/DSWih MRS | W | omm)
8] 2| 6|E/V] 14.811254|P 1,5/1.5/D/6
12{EA | 14.8] 125|P 2.0/2.0/D/6
15|EM1 | 14.8]1249|P 2.0/2.0/D/6
18(EM1 | 152]124.7|P 2.0/2.0/8/6 [325/10/6
21{EA 1 163]124.31P 2.5/2.5/D/6 -
23{E/V]| 16.8] 124.5P 2.5/2.5/D/5 1350/16/5
2| 3| OiELV| - 17]124.5iP 2.5/2.5/D/6 [350/16/6
1{[EVV]| 17.3[124.3|P 2.5/2.5/D/7 1350/16/7
2|EVV] 179124 41P 2.5/2.5/5/5 |5/19/05
3[E/V [ 18.1[124.3[P 3.0/3.0/D/6  [360/17/6
4|E/V | 183[124.1|F 3.0/3.0/D/7 [345/17/5
SIE/V ] 1RSI 123.8(F 3.0/3.0/D/6  1340/17/6
6|EfV | 18.71 123.6[F 3.0/3.0/D/6 1330/18/6 125/NW  [210/SW
NENV | 1871 123.6/F 3.0/3.0/D/6 |340/15/6
8IE/V | 1891 123.6/F 3.0/3.0/D/6 j335/12/6
SlE/V ] 19.11123.5|F 3.0/3.0/8/6 1330/13/6
10[E/V | 19.5] 123.5|F 3.0/3.0/8/6 1335/13/6
11{EA | 199123 5|F 3.0/3.0/8/6 1350/13.5/6
12|ET | 20.2] 123.4|F 3.5/3.5/D/6 1355/15/6 165/NNW 1210/SE
13]EA 20.4| 123.2|F 3.5/3.5/Di6 1350/17/6
4{E1 | 20.5] 123iF 3.5/3.5/D/6 [340/16/6
1S1EA | 20.8] 122 8[F 3.5/3.5/Di6_[340/17/6
16|EN 21| 122.5|F 3.5/3.5/D/6 |330/17/6
17|EM § 21.2[122.3iF 3.5/3.5/D/6 |320/16.5/6 165/NW
i8{EA | 21.5{122.1{F 3.5/3.5/8/6 |315/17/6 165/NW
19|E1 | 287 122|F 3.5/3.5/5/6 |330/16/6
20|EA | 2191121 8|F 3.5/3.5/8/6  1320/17/6
21]E/1 221 121.74F 3.5/3.5/5/6 [315/16/6
22|EA 1 2211 121L.7F 3.5/3.5/5/6 |325/13/6
23|ET | 22.2]121.6|F 3.5/3.5/5/6 325/12/6
8l 4] OIVIS| 22.11121.7|F 4.0/4.0/D/6  {325/8/6
E/N | 222|121 8iF 4.0/4.0/D/6  1325/5/6
2IE/V | 22.4|121.71F 4.0/4.0/D/6  [350/6/6
ENV | 22.6|121.7|F 4,0/4.0/D/6  1360/6/6
AENV | 2291 121.6/F 4.0/4.0/D/6 |350/7.5/6
S5|E/V G 232 1214[F 4.0/4.0/D/6 [350/10/6 100/ANW
6lE/NV | 235]121.2|F 4.0/4.0/5/6 [340/13/6
7IE/V | 235 121|F 4.0/4.0/5/6  1330/14/6
. 8IE/V T 23.71120.7\F 3.5/4.0/W/6 {325/15/6
9{EIR | - 23.8] 120.5/F 3.0/3.5/Wie |320/16/6
9IVIS | 24.2] 120.51F 3.0/3.5/W/6 {325/19/6
101E/V 1 2441 1204|F 3.0/3.5/Wie 1330/18/6
11{E/N 24,6(120.1}F 3.0/3.5/Wi6 [320/18/6
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12{EA | 24.7} 119.8|F 3.0/3.5/W/6 [310/16/6

131E1 | 24.9| 119.6|F 3.0/3.5/W/6 |320/18/6

14|EA | 25.2] 119.4|F 1.0/3.5/W/6 {315/16/6

15{EA | 253 119.4]F 2.5/3.0/W16 [330117/6

16[E/N | 25.4} 119.4|F 2.5/3.0/W/6 |320/13/6

17|EA | 25.8] 119.4|F 2.5/3.0/W/6 [330/13/6

121En | 26 1192[F ~ 12.5/3.0/W/6 |340/13/6

191EA | 26.11119.14{P 2.5/3.0/W/6 |340/12/6

20|EA | 26.1]119.1]P 2.5/2.5/W/6 |345/10/6

2UEA | 26.1]119.2]P 2.5/2.5/W/i6 1335/9/6

2{EA | 263] 119.3]P 25/2.5/W/6 |350/9/6

BIENV | 26.2] 1iR.5]P 2.5/2.5/Wi6 |300/9/6

OIE/V | 26.2(118.4|P 2.5/2.5/W/6 1285/7/6

1|E/V | 26.2; 1183]P 2.5/2.5/W/6 |285/7/6

slerv | 26.1] 118.1]P 2.0/2.5/W/6 |270/9/6

6IE/V | 2501 117.9]P 2.0/2.5/W/6

12|E1 261 117.1|P 2.0/2.5/W/6

18|EA | 27.8] 116.5|P 1.5/2.0/W/6

OlE/v | 27.8| 116.51P 1.5/2.0/W/7
E : i BRI ER G : Good 10-30km
VA RAEER ' : Fair 30-60km
I : ¥ ER P : Poor 260km
D : developing
S steady
W . weakening

#3258 710 76 @ 325 ° .~ 10KHS ./ 6hr
T/ Ci / DSW / hr |
1.5 .15 . D / 6hr
T,number, C; humber
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LIBEEE™ - @i - BEiE  —Biare T
b0 150 DEERL - (BILEHIE SIEHE - St
MERZ = KW S FE 50 A8 « HUHEERR
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IS - AR AT R R RS
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HRARFDEE P ORI RERF TR
5 BHE/ N MTRENRER - (54 8 B
2 H 15 RHE2HEHIES 3 /NESHT—% > 8 H3 B
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% 6a. MHEEEHEEERE R LENSR
Table 6a. Center location of Typhoon OTTO observed by the Kaohsiung ( 46744 ) Radar
station
IS YDA B | B .
AHKZ) | b | EE (BE)  |[(DEI/PE)
0804047 23.0 121.6
0804052 23.3 121.4 331 35
0804062 233 121.3 270 10.5
(0804072
0804087 23.6 121.1
0804097, 238 120.9 318 17.8
0804102 23.9 120.8 316 14
0804112 24.1 120.8 340 17.8
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7 6b.

Table 6b. Center location of Typhoon OTTO observed by the Hualien ( 46699 ; Radar

7= 6¢.

Table 6¢. Center location of Typhoon QTTO observed by the Lu Tzo ( 46780 ) Radar '

TEHE RS Rt L EI R

station

BEEEZ) | dtE | BuE (g leavg ™
080318Z - 21.16 122.59 3303 254
0803197 21.31 122.47 323.7 20.5
0803207 21.50 122,29 316.7 28.7
0803217 21.60 122.16 308.5 16.3
0803227 - 21.69 122.08 322.6 13.7
0803237 - 21.85 121.99 329.5 19.8
0804007 21.93 121.88 3104 14.2

0804017 2211 121.76 3277 23.7
0804022 22.30 121.81 330.2 31.0.
0804037 22.66 121.67 3348 334
0804047 2291 121.53 3322 317

R R L S BT e L A E R

station

AHEEZ) | | & (Z) (BN W
080317Z. 21.1 122.4 - 340 I8
0803187 21.3 1222 320 it
0803197 213 122.1 27 04
080320Z 21.5 122.0 310 14
0803217 21.6 121.9 315 il
0803227 21.7 121.8 330 1
0803237 21.9 121.8 360 07
0804007 221 121.6 360 08
0804017 223 121.8 360 08
0804027, 22.4 121.6 300 13
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s 6d. AoLEEHEITR AP LENR
Table 6d. Center location of Typhoon OTTO observed by Wu Fen San (RCWF) Radar

station

G i B | BUEE |,
EHIpZ) | dt | B (EE) (BN
0804027 22.53 121.74 22 '
0804037 2288 121.59 338 42

0804042 23.03 121.44 298 25

(08040352 23.11 121.36 318 24

0804067 23.22 121.29 336 15

0804077 23.50 121.14 292 25

0804087 23.56 121.04 304 24
© 0804097 2380 120.63 302 19

0804102 JEEEAL
0804112 SR ERL
0804127 HEVETEL
08041372 24.70 119.9 340 13

0804147 24.90 119.9 349 25

0804157 25.12 119.67 302 33
" 0804167 25.30 119.8 355 26

#7a. %E%Fﬂ%@I‘éﬁ?ﬁ?ﬁﬂ&fﬁi%Z 24 /NS R BSE TR A LR
Table 7a. Error of selective track-forecast techniques for typhoon OTTO 24-HOUR MEAN
FORECAST ERROR ( KM )

CLIP CHE HURA P&TH RITO BCGZ VHRH RPMM
CLIP 7 251

251 0 NUMBER X-AX1S
w8 7 251 7 188 I i

188 -62 188 0 T
WRA 7 261 7 188 7 274 mrrok o vE ]

2714 22 o7h 85 274 4

PRTH 6 212 6 158 6 249 6 229
229 16 224 74 229 -18 229 0

RJITD § 212 6 155 6 248 6 229 b 238
239 26 238 83 238 -9 238 6 238 0

BC&Z 6 212 6 155 & 248 & 228 6 238 6 224
224 11 224 68 224 -24 224 -5 zi4 -id4 224 0

VHRH 2 200 2 68 2 270 2 201 2 140 2 1z 2
137 -62 137 68 137 -133 ¥ -64 137 -3 1% g 137 133

RPHM 4 242 4 198 4 251 4 279 4 27% 4 283 6
316 74 316 138 316 64 316 &7 316 40 316 I3 21% 211 312 318
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#7b. BIARESETHEENENEZ 48 /R R ETHE TR R
Table 7b. Error of selective track-forecast techniques for typhoon OTTO 48-HOUR MEAN
FORECAST ERROR ( KM )

CLEP CHB HURA PGTH RITD BCGZ
CLIP 3 724
724 0
CWe 3 724 3 548
548 -175 548 0
HRA .3 724 -3 548 3 638
638 -85 638 90 538 0
PGTW 2 679 2 487 2 603 2 551
551 -127 650 64 551 -51 561
RITD 1 651 1 351 1 385 1 524 1 683
663 31 683 331 683 298 683 156 683 O
BCGZ 2 679 2 487 2 603 2 551 1 683 2 594
594 -65 594 107 594 -0 594 42 675 -107 504  Q

%70, EUSEUS TFS B EMB fA BRI R 8
Fig.7c.- The forecast errors of TFS model and EMB model for Typhoon OTTO

TFS AR E (B RE)

g4 12 HR 24 HR 36 HR 48 HR
1080212 39 248 254 362
080300 137 133 338 -
080312 66 145 276 -
080400 145 226 - .
080412 45 - - -
3 96 188 289 362
EBM RS ( By - o8)
a4 12 HR 24 HR 36 HR 43 HR
080212 192 447 552 704
080300 162 228 349 448
_ 080312 141 181 285 -
080400 106 174 - -
080412 186 - - -
35 158 258 395 576
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fooan

8. WITHEREHN > 87E8H4H0RESH 17 B E B RS a0 o
Fig.8. The distribution of accumulated rainfall in Taiwan area during typhoon OTTO’s
passage




300

BER

9a. h RSB R 24 /i T HR iR 1S s R R S Lo gl
Fig.9a. The position forecasts of CWB and the best track of typhoon OTTO (1998)

EBM TYPHOON TRACK FORECAST DATE (98/08/02/12Z2-98/08,/04/12Z)

[ 9b. EBM X & TR BS54 TRA B B (ERE 1S L B
Fig 9b. The forecasts of EBM model and the best track of typhoon OTTO (Q80212UTC ~

080412UTC)
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TFS TYPHOON TRACK FORECAST DATE (98/08/02/1272-98/08/04/127)

[ 9c. TFS 77 FRBLIS ML B FERE B R (R RS IR LU S
Fig 9¢c. The forecasts of TES model and the best track of typhoon OTTO (080212UTC ~

080412UTC)
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200 B - FETEHMNFRRARE o B 9a BHER
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24 BT EERES SR ALY BT - #
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7F 48 /NEFPRIEHRBRE S| (R Tb ) -
RESBHERSE  HEZR 548 08 ( 3 X
) - EREME ( PGTW ) 09551 0E (23K
{E2) - i HURA 1 CLIP i\ FHERREA]
syRlEE 638 AE ( 3 KEE)MT2ARR (3
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REPORT ON TYPHOON. OTTO OF 1998

Hsin-chin Hsu
Weather forecast Center, Central Weather Bureau

ABSTRACT

This article mainly deals with typhoon Oito ( 9802 )} about its origination,
evolution, track and meteorological factors. Discussions on its verification of vari-
ous subjectives and objectives tracking forecasts are also included.

Otto originated over the ocean east to Luzon of the Philippines and then
moved northwestly toward Taiwan. Its center landed on the Chen-kung town
( Tai-tung ) and later moved off, land to the sea from the Tai-chung area.

After passing through the Taiwan Strait, it made a second landfall on Mainland
China, and finally dissipated as a tropical depression over land.

The observations shows that there was a peak gust of 68.2m/s observed at
Lan-yu. Owing to the effects of cloudbands within the southwest quadrant of
Otto and the topography of Taiwan, a maximum accumulated rainfall of 412.5mm
was observed at the A-li-shan and alse the heavy rain near its mountain area
during Otto’s passage. Severe property damages and losses of life in the south
part of Taiwan were reported.

The 24br and 48hr official forecast errors of the CWB were 188km and
548km respectively.
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