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Fig 1b. The 850hPa and 700hPa chart at 0000UTC August 3 of 1998
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Table 1. The besi-track positions, intensity and movement of typhoon OTTO
WA Froudi g o i By |Erekk| BEERE
(UTCy () E. 3 @& | Bk (m/s) (km)
Al a || &8N | £&E) [(hPa)| (degree) |(knvhr)| 34 | BFE | -GAUE |+ &UR
81212 15.0 1249 | 998 | NNW 12 18 23 100 -
812118 15.5 124.8 998 NNW i3 18 23 100 -
813100 16.7 1245 | 998 NNW 18 §:1 25 150 -
813 |06 18.6 123.7 | 994 NNW 23 23 30 150 -
8§ |3 |12 20.1 1234 | 990 NW 25 25 33 | 150 -
83|18 213 | 1222 | 9% NW 25 25 33 150 -
8§14 |00 22.0 121.8 | 985 NW 20 30 43 150 -
8|4 06 133 121.2 | 985 NW 20 30 42 150 -
84|12 246 119.9 | 990 NW 20 25 33 150 -
8§14 |18 253 119.5 | 995 NW 18 20 28 150 -
85|00, 263 1186 | 998 NW i5 18 25 120 -
815 06 26.0 118.0 1000 SwW 5 - . - -
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Table 2. Warnings issued by CWB for typhoon OTTO.
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# 3. HIERERCHHBRERERMIE

Table 3. . The meteorological summary of CWB’s stations during the passage of typhoon
OTTO. (EHE &S LST )

& 3k # 18 #LR (hPa) BN & R R (mYs) I A B ik (m/s) A ¥ Rk ¥ (mm) B K 40 (mm)

ELY 4 14 MR A B M Wit | Reér | oebmy |y dedsabel | TR | desabn) (mE BY M 458
Bt 1002.0 04/18:15 [31.3 |S 04/20:30°  [185 |SE  [05/00:08]1.1  [04/12:12 |11 [04/12:220 |16 [04/06:40~0412:20
A% |9959 04/17:37 [27.1 |SSW 041832 [108 [SE  |04/18:40[2.0  |04/06:40 0.8  [04/06:40  [5.0 [04/06:30~04/19:20
E: 3 1382.GPM [04/17:34 [208 |S 04/16:56 {146 |S 04/07:3210.7  {04/07:00 o.:i 04/07:22 (0.9 |04/06:54~04/09:10
HFH |998.4 0417:03 [116 [SE  [0415:01 |34 |NNE [0503:00{1.1  [04/07:24 0.5 |04/07:30 1.3 |04/07:24~04/08:30
&3 |996.8 04/17:49 |21.3 |[ESE  [04/16:20 [9.3 |[ENE [04/16:28(0.2  [04/14:20 0.5 |04/14:20 0.3 |04/04:36~04/16:10
#;Her [994.2 04/15:50 [148 {SW  |05/04:51 |51 |SW  |05/04:43(5.5  |04/22:13 1.5 |04/22:30  [10.2 [04/22:08~05/00:40
Bh 995.5 04/15:22 {258 |SW  |04/21:30 13.8 [SSW [04/21:37(28.5 |04/21:16 100 [04/21:36  [61.5 |04/04:40~05/04:40
&%  |9955 04/15:12 [19.2 ISW  |04/21:07 |68 |S 04/21:09121.3  [04/20:50 55 j04/21:20 (1.0 [04/04:25~05/06:40
BA®E [1383GPM |04/14:38 [14.9 [SW  [04/16:35 |66 |SSW 104/16:39(43.0 |04/15:40 9.0 |04/16:23  |134.9]04/01:52~05/08:00
3t 1000.2 04/14:29 [19.5 INW  [04/17:39 (118 INW  [04/18:21{29.0 |04/17:41 115 l04/17:41  |755 {04/07:10-05/06:05
kEH 10052 05/01:38 {247 |WSW [04/18:43  [18.7 |SW  [04/19:55/13.0 [04/17:13 45 104/17:24 335 104/10:40-05/05:20
FIE4 {3040GPM |04/15:40 |16.5 INNW |04/13:55  |7.0 |NW  |04/14:00{85.0 |04/14:28 18.0 |04/14:28  [412.5{03/23:38~05/05:48
A 3008GPM [4/13:22 {359 [NNW [04/15:51 170 1SW  |04/19:30|69.0  [04/13:50 17.0 ]04/19:30  |238.0{03/23:20~05/03:00
A& 9972 04/14:01 {194 [WSW [04/19:35  [10.1 |SSW |04/19:36/63.0  [04/19:13 185 [04/19:30 {244 .3{04/02:20~05/08:30
& 999 .6 04/13:18 [17.1 |SW  |04/19:19  |11.0 |SW  |04/18:30]48.5 |05/01:20 160 105/01:20  |155.0{04/02:35~05/07:20
i 1000.9 04/13:00 [169 [W 05/02:34  [102 |SW  [04/17:27{355  [05/02:25 160 |05/02:44  |1275[03/14:20~05/06:10
=&  [10020 04/04:15 [15.8 [NNW [04/11:58 |78 |[NNW [04/11:50]23.0 |04/10:00 200 04/10:02 (92,5 {03/16:35-05/05:30
=M 1000.1 04/16:55 {17.9 |SW  lo4/16:22 |63 |SE  |04/16:41{10.5  |04/05:50 65 |04/08:00 251 |04/03:50~04/18:12
#E 110001 04/16:57 [23.9 |S 04/16:11 129 (SE  |04/15:49/18.0 |04/17:00 7.2 |04/17:40  [61.0 |03/22:30~04/21:30]
w® 10018 04/16:44 {176 |S 04/15:31 129 {SE  |04/14:04{200 |04/07:00 40 |04/07:00  [90.5 |03/21:21~04/17:10
A% 9732 04/12:21 [402 INE  [04/11:30 (268 [N..  |04/11:34{34.2  {04/11:20 11.6 |04/11:50  }176.0(03/15:43~04/16:10
&% lozg4 04/12:43 265 INNE |04/12:43 |91 INNE [04/12:50|7.0  |04/05:00 3.0 |04/05:20  [59.2 |03/18:23~05/06:20
AR o945 04/11:39 |15.5 [NNE |04/13:52 (5.4 (N 03/21:0218.5  {04/05:47 3.5  |04/05:48  [S1.0 |03/22:01~05/05:40
W4 |os3g 04/06:10 |68.2 INNE [04/06:15  [455 INNE [04/06:12]340 |04/08:19 85 |04/09:00  [1205/03/15:00~05/06:22

R x-FKEEEB AL
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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 1998
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ANALYS(S B505Pa: HEIGHT(M), TEMP(°C), WET AREA::(T-TD<3°C)
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Fig 3a. The 850hPa and 700hPa chart at 0000UTC August 4 of 1998
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Fig.7a. The accumulated precipitation at CWB stations during typhoon OTTQ’s passage
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Fig.7b. The gust wind at CWB stations during typhoon OTTO’s passage
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F4.HFESHIE 148ES M 88 » FREKEABRIIL ARG ERE KB EMET

Table 4a.

BIEHEE, ( OTTO )

5% 9802

8 H3 H 14%E8 H 5 H 8 By bR B AR KBS

Accumulated rainfall and gust winds from 0314LST to 0508LST of Aug. 1998,
during Typhoon OTTO attacking the taiwan area

& A F 4

T Ll YIS P E bl proving BT T T ol
E &1 vl b ’
iy 31 7 0417 | 63 11 | 0421
= |l o5 54 10 | 0420
£ ] 25 36 8 0417
s n| 49 23 6 0415 | 48 10 | 0417
# 3] 0.9 2 6 0417 | 60 11| 0417
R ! 23 6 0416
# k| 0.3 46 9 0417
& 3| 0.3 43 9 | 0417
# 4] 10 23 6 0417
& #| 81 38 8 0422
. 25 6 0422 | 52 10 | 0422
a A %] 135 30 7 0417
4] 224 34 5 0419 | 72 0417
MR L) 404 33 i 0414
& % 237 39 8 0420
& @l 155 20 5 0420 | 34 8 0420
5 ] 108 31 7 0418
S ! 25 6 0414 35 8 0416
A& | 176 48 10 | 0412 | 98 15 | 0412
5 2] 59.2 20 7 0414 53 10 | 0414
£ & 51 31 7 0414
B & 95 32 7 0414
W] 121 91 14 | 0406 | 135 |17 = k| 0408
# w76 39 8 0420
& &l 34 | 3 7 0419 | 49 10 | 0419

— 58 —




#4b. 87ERH3IHES HSH - FREFFEFAMBAFENLREE
Table 4b. The daily and total accumulated rainfall (mm) at each CWB stations, during
Typhoon OTTO’s passage.

8A3:8 [8R4m [8ASE |& it
Bikh 0.0 2.0 10.0 12,0
ot 0.0 5.0 0.0 5.0
il 0.0 0.9 0.0 0.9
T 0.0 1.0 0.0 1.0
i 0.0 03 0.0 03
kil 14.0 9.0 1.0 24.0
i 0.0 51.0 11.0 62.0
£ | 00 64.0 17.0 81.0
ki 0.0 130.0 58.0 188.0
B 0.0 74.0 2.0 76.0
*EL | 00 320 5.0 37.0
FEL 1.0 343.0 69.0 413.0
A 1.0 235.0 19.0 255.0
b 0.0 2000 45.0 245.0
& 0.0 71.0 84.0 155.0
b 17.0 65.0 50.0 132,0
4 2.0 89.0 13.0 104.0
AN 0.0 250 T 25.0
Ha 0.2 49.0 13.0 62.0
i 9.0 82.0 0.0 91.0
B 32.0 144.0 8.0 184,
&k 5.0 54.0 0.2 592
teke 20.0 29.0 7.0 56.0
L 310 99.0 20 1320




£S5 PREFFEEEPOHRTREENAEEATERE
Table 5. Center location and intensities of Typhoon OTTO observed by the Satellite Center
of CWB

Bns lmEl R el | BRSBTS R [ e E R EA | ki
FiH i ] A AR | | T/C/DSW/hr KMEE | KMEIE | om)
gl 2| 6lEVV| 14.8] 1254 1.5/1.5/D/6

2.0/2.0/D/6
2.0/2.0/D/6
2.0/2.0/8/6 {325/10/6

15[EA | 14.8] 124.9

18|EM | 15.2]124.7

12(E1 | 14.8] 125]P
P

p
P
P
21|EM | 16.3{124.3|P 2.5/2.5/D/6
23|EI/V| 16.8] 124.5{P 2.5/2.5/D/5 |350/16/5
81 3| OJEVV] 17[ 1245 2.5/2.5/D/6 {350/16/6
HEVV] 17.3] 124.3|P 2.5/2.5/D/7 1350/16/7
2|EVV] 17.9] 124.4{P 2.5/2.5/8/5 15/19/05
3IE/V | 18.1) 124.3[P 3.0/3.0/D/6  1360/17/6
4E/V | 18.3] 124.1{F 3.0/3.0/D/7 |345/17/5
SIE/V | 18.5] 123.8|F 3.0/3.0/D/6  |340/1716
6|E/V | 18.7] 1236|F 3.0/3.0/D/6  [330/18/6 125/NW  |210/SW
7|E/NV | 18.7] 123.6|F 3.0/3.0/D/6  [340/15/6
8|E/V | 18.9] 123.6/F 3.0/3.0/D/6  1335/12/6
9IE/V | 19.1] 123.5|F 3.0/3.0/8/6  1330/13/6
10{E/V | 19.5] 123.51F 3.0/3.0/8/6 1335/13/6
HLEA | 19.9] 1235|F 3.0/3.0/5/6 |350/13.5/6
12]EA | 20.2] 1234|F 3.5/3.5/D/6 |355/15/6 165/NNW [210/SE
13|EN | 20.4] 123.2IF 3.5/3.5/D/6 [350/17/6
14|EM | 20.5] 123|F 3.5/3.5/D/6 1340/16/6
15{EM | 20.8] 122.8]F 3.5/3.5/D/6 [340/17/6
16{E/ 214 122.5|F 3.5/3.5/D/6 |330/17/6
17|EM | 21.2] 122.3|F 3.5/3.5/D/6 |320/16.5/6 165/NW
18{EA | 21.5] 122.1{F 3.5/3.5/8/6 [315/17/6 165/NW
I9IEA | 2171 122iF 3.5/3.5/S/6 |330/16/6
20{EA | 21.9| 121.8{F 3.5/3.5/5/6  |320/17/6
211E/ 221 121.7|F 3.5/3.5/5/6 |315/16/6
WIEMN | 2211 1217|F 3.5/3.5/5/6 |325/13/6
23|E/1 | 22.2{121.6|F 3.5/3.5/8/6 |325/12/6
8 4| O|VIS{ 22.1{121.7|F 4.0/4.0/D/6 |325/8/6
HEV Y 2221 121 8|F 4.0/4.0/D/6 |325/5/6
2|EV | 22.4] 121.7|F 4.0/4.0/D/6  |350/6/6
3|EV | 226] 1217|F 4.0/4.0/DI6 |360/6/6
4|E/V | 2291 121.6{F 4.0/4.0/D/6 1350/7.5/6
S|E/V | 232] 1214|F 4.0/4.0/D/6  |350/10/6 100ANW
6|E/V{ 235]121.2(F 4.0/4.0/S/6 {340/13/6
7IENV | 2350 121fF 4.0/4.0/S/6  [330/14/6
8IEV | 23.7] 120.7|F 3.5/4.0/W/6 {325/15/6
9|EIR |- 23.8] 120.5{F 3.0/3.5/W/6 [320/16/6
9]VIS | 24.2{ 120.5|F 3.0/3.5/W/6 |325/19/6
101E/V { 24.4] 120.4|F 3.0/3.5/W/6 1330/1%/6
11|EN | 24.6] 120.1{F 3.0/3.5/W/6 {320/18/6
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12E4 | 2471 1198(F 3.0/3.5/W/6 [310/16/6
13]EM1 | 249| 119.6]F 3.0/3.5/W/6 [320/18/6
14[E | 252] 1194[F 3.0/3.5/W/6 |315/16/6
15E/1 | 25.3] 119.4|F 2.5/3.0/W/6 |330/17/6
16]EN | 254| 1194|F 2.5/3.0/W/6_1320/13/6
171E/ | 25.8] 119.4{F 2.5/3.0/Wf6_1330/13/6
18|E/ 26| 119.2|F 2.5/3.0/W/6 1340/13/6
19[EA | 26.1} 119.1}P 2.5/3.0/W/6_1340/12/6
20|EA | 26.1{ 119.1}P 2.5/2.5/W/6 |345/10/6
21{EA | 26.1]119.2]P 2.5/2.5/W/6_|335/9/6
22|EMA | 263]119.3|P 2.5/2.5/W/6 [350/9/6
23|E/V | 262 1185]|P 2.5/2.5/W/6_|300/9/6
QIEV] 262| 1184]P 2.5/2.5/W/6_|285/7/6
1E/V | 262]1183|P 2.5/2.5/W/6_{285/7/6
3[E/NV | 26.11 118.1|P 2.0/2.5/W/6_[270/9/6
6E/V | 250 117.9(P 2.0/2.5/W16

12BN 26] 117.1|P 2.0/2.5/W/6

I8JEA | 27.8} 116.5]P 1.5/2.0/W/6

OIE/V ] 27.8] 116.5{P 1.5/2.0/W/7

E : I G 23
V A RAER

1 fvMRE

D ' developing

S ! steady

W @ weakening

G . Good 10-30km
F : Fair 30-60km
P : Poor 260km

. 325 710 .76 : 325 ° ./ 10KHS .~ 6hr

T.Ci ~DSW .~ hr
1.5 1.5 /D ./ 6hr
T,number, C; humber

ol =,
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% 6a. SETEH RN OEMR

Table 6a. Center location of Typhoon OTTO observed by the Kaohsiung ( 46744 ) Radar
station

HER(Z) | JE8 AR () [(DHINF)

0804042 23.0 121.6
0804052 233 121.4 331 35
0804067 233 121.3 270 10.5
0804077
0804087 23.6 121.1
080409Z 23.8 120.9 318 17.8
0804102 23.9 120.8 316 14
08041127 24.1 120.8 340 17.8




3 6b. foEE S RITR AP LEN R
Table 6b. Center location of Typhoon OTTO observed by the Hualien ( 46699 ) Radar
station

tR i HLO BUJTH | BIGEE | ey
AHESZ) | B | EE () |[(xEINE)
080318Z | 21.16 | 12259 339.3 254
0803192 | 2131 | 12247 323.7 205
0803202 | 2150 [ 12229 316.7 28.7
080321Z_| 21.60 | 122.16 308.5 16.3
080322Z | 21.69 | 122.08 322.6 13.7
080323Z | 21.85 | 121.99 329.5 19.8
080400Z | 21.93 | 121.88 3104 14.2
—080401Z_ | 22.11 121.76 3271 23.7
0804022 | 2239 | 121.81 3302 31.0
080403Z | 2266 | 121.67 334.8 33.4
080404Z | 2201 | 121.53 332.2 317

% 6c. HETEHEEHBEEGRDLELR
Table 6¢c. Center location of Typhoon OTTQ observed by the Lu Tao ( 46780 ) Radar
station

BEEZ) | b | R (BE)  |[(aEuhag)| ™
080317Z. 21.1 122.4 340 18
0803187 21.3 122.2 320 11
0803192 213 122.1 27 04
080320272 21.5 122.0 310 14
0803212 21.6 121.9 315 11
0803227 21.7 121.8 330 11
0803237 21.9 121.8 360 07
080400Z 22.1 121.9 360 08
0804012 223 121.8 360 08
0804027 22.4 121.6 300 13
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Table 6d. Center location of Typhoon OTTO observed by Wu Fen San (RCWEF) Radar

station
53 M BlyhR | BEREE sk
AHKZ) | bk AL (BE)  |[(DB//NER)
0804027 22.53 121.74 22
0804032 22.88 121.59 338 42
0804042 23.03 121.44 298 25
0804052 23.11 121.36 318 24
0804067 2322 121.29 336 15
080407Z 23.50 121.14 292 25
0804087, 23.56 121.04 304 24
080409Z 23.80 120.63 302 19
0804102 SEVETENL
0804112 EEERL
0804122 HEEEEARL
0804132 24.70 119.9 340 13
0804147 24.90 119.9 349 25
0804152 25.12 119.67 302 33
0804167 25.30 119.8 353 26

FTa. BATRASMEERMRENEZ 24 NSR R E TS E R
Table 7a. Error of selective track-forecast techniques for typhoon OTTO 24-HOUR MEAN
FORECAST ERROR ( KM )

cLIP CWB HURA PGTH RITO BCGZ VHHH RPMH
cLrp 7 251
251 0 NUMBER X-AX1S
OF TECHNIQUE
CWB 7 251 7 188 cases | EmmoR
188 -52 188 0 s P
TECHNIQUE | DIFFERENCE
HURA 7 251 7 188 7 274 ERROR | VX
274 22 274 85 274 0

PGTH 6 212 6 155 6 248 b 229
229 16 229 74 229 -18 229 0

RJITD 6 212 6 155 6 248 6 229 6 238
238 2% 238 83 238 -9 238 9 238 0

BCGZ 6 212 6 155 6 248 6 229 6 238 6 224
224 11 224 68 224 -24 224 -5 224 ~-14 224 ]

VHHH 2 200 2 68 2 270 2 201 2 140 2 127 2 137
137 -62 137 68 137 -133 137 -64 137 -3 137 9 137 0

RPMM 4 242 4 198 4 251 4 279 4 27% 4 283 1 216 4 316
316 74 316 118 316 64 316 37 316 40 316 33 214 -1 316 0
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F7b. BITRER S EETENIENELZ 48 NFR RS T IR 2 &
Table 7b. Error of selective track-forecast techniques for typhoon OTTO 48-HOUR MEAN
FORECAST ERROR ( KM )

#Te.

Fig.7c. The forecast errors of TFS model and EMB model for Typhoon OTTO

oLIp CHB HURA PGTH RITD BC6Z
cLp 3 72
724 -0
CKB 3 724 3 540
548 -175 548 0
HURA 3 724 -3 548 3 638
638 -85 638 00 638 0
PGTW 2 679 2 487 2 603 2 551
551 -127 551 64 551 -51 651 O
RO 1 651 1 361 1 385 1 524 1 683
663 31 683 331 693 208 683 159 683 0
BCGZ 2 679 2 487 2 603 2 551 1 683 2 594
594 -85 594 107 594 -3 594 42 575 -107 594 0

H g R&F TFS #3T1 EMB 1R RITH B TR R 2= i

TFS IRATRRE (B 1 48)

R 12 HR 24 HR 36 HR 48 HR
080212 89 248 254 362
080300 137 133 338 -
080312 66 145 276 -
080400 145 226 - .
080412 45 - - -

34 96 188 289 362

EBM H# TE@ERZ= ({7 AF)

R 12 HR 24 HR 36 HR 48 HR
080212 192 447 552 704
080300 162 228 349 448

080312 141 181 285 2
080400 106 174 - -
080412 186 - - -

3 158 258 395 576




8. BITHEUSANARG > 87 F8 H4 HORES H 17T HEHWEILFTUBSZNEN -
Fig.8. The distribution of accumulated rainfall in Taiwan area during typhoon OTTOQ’s
passage



B 9a. hAREEENEILERE 24 /T H RS S AR R ERE
Fig.9a. The position forecasts of CWB and the best track of typhoon QTTO (1998)

EBM TYPHOON TRACK FORECAST DATE (98/08/02/122-98/08/04/12Z)
7 8 o7 H i

9b. EBM 5\ 7 MG S BT R B R (R IR LB
Fig 9b. The forecasts of EBM model and the best track of typhoon OTTO (080212UTC ~
0804120TC)
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TFS TYPHOON TRACK FORECAS!

T DATE (98/08/02/122-98/08/04/122)

B 9c. TFS 87 THER I S B P UG L (e R R L e

Fig 9c. The forecasts of TES model and the best track of typhoon OTTO (080212UTC ~

080412UTC)
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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 Otto ( 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 cn 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 also 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 24hr and 48hr official forecast errors of the CWB were 188km and
548km respectively.
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