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Figl. The best track for tropical storm NICHOLE.
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Tablel. The best-track positions , intensity and movement of typhoon Nichole.
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Fig 2. The enhancement curve(BD) satellite imageries for tropical storm  NICHOLE,
the data is from 0000UTC July 8 to 10,1998,
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Fig 3a. The streamline analysis of mean flow(500/700/850MB) at 0000UTC on 8% of July, 1998.
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Fig 3b. Same as Fig 3a, except for 1200UTC on 8™ of July, 1998.
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Fig 3c. Same as Fig 3a, except for 0000UTC on 9™ of July, 1998.
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Fig 3d. Same as Fig 3a , except for 1200UTC on 9™ of July, 1998.
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Fig 4. The radar echo of Kaohsiung Meteorological Radar station at 0:500UTC on 9™ of July, 1998.
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Table 2. Warnings issued by CWB for typhoon "NICHOLE"
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Table 3. The meteorolegical of CWB's slation during typhoon Nichole passage.
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Table 4. 24-hour forecast error statistics for tropical storm NICHOLE, in the table, forecast errors from
objective forecast techniques and different official forecasts from the Central Weather Bureau

and other centers are included.
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- REPORT ON TROPICAL STORM “NICHOLE” OF 1998

Tai-Kuang Chiou
Meteorological Satellite Center, Central Weather Bureau

ABSTRACT

Tropical Storm Nichole was the first typhoon occurred over the northwest Pacific Ocean in 1998.
The system was first found over the south China sea; it developed and moved northward along the
western edge of the Pacific Subtropical High.  After moving around Pratas Island, it intensified into a
tropical storm intensity at 0000UTC on the 9® of July and then moved northeastward. Later, Nichole
turned east-north-eastward; finally it landed on the Tainan area and the intensity gradually dissipated and
later moved away to the sea from the Chiayi area at 2300UTC on the 9® of July. The averaged 24hr
track forecast error of the Central Weather Bureau was 129 km, and was the best among all official track
forecasts. Although Nichole was a tropical storm and had only ene-day lifecycle, it brought torrential
rainfall and strong gust wind on southern Taiwan and caused serious damages.

Keywords: tropical storm, Landfall, torrential rainfall
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Fig lc. The surface chart at 1200UTC August 3 of 1998

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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2. BIERAEHHMITE—

&

Table 2. Warnings issued by CWB for typhoon OTTO.

18 nfk}?- % A b ] ‘ ERERX Wi
M| A |8 | F 3 4 L
MEET2]118]3/0945 [EtilhasX hdisd
HE21218(3(11[20 [ed#ansRhhingd
M E {213 (813 114|55 edaskasdkd  kibdihd HAEh - SR LMK
e b (24181311745 letmirsdhd  hanhd [Mers -4k R - THRE
pEE| 2510813 [20(50 |4nmizsibd LM &S ‘
ek |21 61813 [23[25 [¢Mmiddhd s 2PIRAUGER |4 EME  £MRHEKE
B F {20784 |03105 |[#8mitssd - £MALMED |[EREEE - £ITABRLE
s b|218]8 (40625 |[eRmtsha  £MALMESD [$XERE  SPALMRE
Pkl 2(0[8)4 (0840 |&MrGsdda - &MRLMAE |&FERE - £ITARMILE
ek | 27]10]8 ] 4 |11(50 |eaimusisd s IR0 EE [&H 0K - £rIALNLE
M k12111 8|4 [14]55 |eRrEss s 2MAKAEED |EHSRE - RASMEE
el 2012] 841755 |eRMESSHE - £MALEED (Y SLE  £MTALHWE
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
pE B | 215815 (03120 |&adek ~ kol ~ &~ HHD |FPIRBLUNLE
P b 12 (16[ 85 (0530 |4xameak ~ dbdrdd ~ &~ HE G | LAKE
fgrk | 2 117] 81 5 |09 00

BE - ERF B R ARy e - EHEEE
b (B 2a ) MBEREREERET - BKREET
Bro %3 8 1200 UTC - I A EEL (B 1c )
B - A HEBI B S R AR AR B AT - BORE
TRRSARIL 2B - mE R RS TEILE
7o

E2b &8 H4 H0000 UTC o] R AZEHE -
BIEBREMNERACEELBLE > EBEY EE
TMESOA » FOREARAESE 30 m/s - 8HE

BRI R ERRE L - HRRBRERaE
BeJE L% (B 3a ~ 3b ) = = 4 H 0600 UTC

(HE 3e ) ﬁf@ﬂeﬁﬂﬁﬁﬁa%ﬁl@@ » PEREEATRE
ARG R » AR EER - B 3d
7 040700 UTC 2 E2FH - fREEF LT
GEEN - £BEREAREART  HRRERSL
R ABEFHEIEE 30 m/s » BRI 0
o FE 18 FF ( 1000 UTC )} RAhEEHENE
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1997 ) MIFEIIEERSE (B4 ) » BRSO
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6 i 10 FEIHEAELRERRE ( 983.8 hpa ) - 8
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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
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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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& TWRED o

b~ RAEREBENRERRERE
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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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) - EREME ( PGTW ) 09551 0E (23K
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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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Table 1. The best track center positions, intensity and movement of typhoon YANNI
R POAEE | B R2Eh | @ | EFLRARE BEER
(UTC) (&) FE | WE .ﬁl_lél] HE {m/s) {km)
B {H|E| L | Ei& | (hPa) (km'hr) | FHgy | WE | ERERE
9 [27118]22.6 [122.4] 998 | &mE | NNW 13 I8 25 100
28100 2291122.2) 998 TE | NNW 7 18 25 100
061 23.71122.2] 996 e N 10 20 28 100
12| 24,4 1122.4] 996 BE N 12 20 28 100
18] 25.0]122.71 996 #EE | NNE 12 20 28 100 -
2900258 (125.4] 996 | &= | NNE is 20 28 100
06127211243 985 ®E | NNE 18 23 33 100 -
124 28.7|125.6, 980 A N 19 30 38 150 -
181 30.9 |127.2] G753 #E | NNE 30 30 38 130 -
30700 33.0(126.9{ 980 #&E | NNE 28 28 33 150 -—
061 34.5(127.1] 985 g | NNE 32 25 33 150 -
121355]127.5] 992 | 48@ | NE 32
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CONTOUR INTERVALS 80.00 AND 500

B 1. 9 H27H12UTC Z 500 EiHEABARE (Z5=RME8E 60gpm - SiEHRHES C)

Fig.1. The 500 hPa analysis. chart at 12UTC September 27 of 199§

(contour interval of

geopotential height is 60 gpm and contour interval of temperature is 5 °C, whereas
contour lines of 5850 gpm are added as dash lines.
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Table 2. Warnings issued by CWB for typhoon YANNI
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2. 97 28 HOOUTC 2 500 Hin@ESRRE ( %R 60gpm » SFERHIES C)
Fig.2. Same as Fig.1. but for 00UTC September 28 of 1998.
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CONTOUR TNTERVAI:S 8C.00 AND 500 -
3. 9 F 29 B 00UTC « 500 BEiH=ESRAR ( FoiREE 60gpm » FEHRFHES5C)
Fig.3. Same as Fig.l. but for 00UTC September 29 of 1998.
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CONTOUR INTERVALS B80.00-AND  5.00

4. 9 FH 3080 120TC Z 500 HiSEEREE (SS1RM5E 60gpm - ZREGISEE S C)
Fig.4. Same as Fig.1. but for 12UTC September 30 of 1998.
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Fig.6. 21 to 30 September, 1998 ten-day mean sea surface temperature (°C)
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Fig.7. The best track of typhoon YANNI

47-



it

26N

e / 1308 140F

8. WRRREE S RS EUS IR BER S 2 LU E ( 092712U0TC Z 092900UTC )

Fig.8. CWB official forecasts and the best track of typhoon YANNI
(092712UTC-092900UTC )
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Fig.9. The forecasts of CLIPER (CLIP) and the best track of typhoon YANNI
{092712U0TC-092900UTC)
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2 3. TRERDHE P CBEREEN NAEEERR
Table 3. Center locations and intensities of typhoon YANNI observed by the Satellite Center
of CWB
EHRI(UTC) DL AE EfE BEEEET |
| B | H B @ | RE YE R T/ICUDS Wihr
g 25 06 136 132.7 P 1.0/1.0
12 151 133.7 P 1.0/1.0
18 16.5 133.0 P 1.0/1.0
26 00 185 150.6 P 1.071.0
N 06 18.4 129.3 P 1.0/1.0
12 18.9 1258 P L3713
18 20.0 1251 P EE
27 00 20.3 125.0 P 1.571.3
06 208 1243 P 1.5/13
B 12 211 ] 1233 P 2.0/2.0/D/6
[ 18 L P 2.512.5/D6
| ] 28 00 228 | 1223 F 2.5/2.586 |
[ l 06 238 [ 1221 F 3.0/5.0/D/6 [
12 244 1222 F 3.0/3.0/D/12
18 24.9 132.7 F 5.0/3.0/5/6
[ 29 00 259 1733 G 3.0/3.0/576
| 06 272 1243 F 3.5/3.5/D/6
12 28.7 125.6 F 4.0/4.0/D/6
Ig 31.0 [26.3 F 4.0/4.0/S/6
30 00 32.7 126.3 F 4.0/4.0/S/6
06 343 127.5 F 3.5/4.0/Wi6
| [ 36.3 125.0 P 3.0/5.5/W/i6

fifar © PAUEEMMEAR 60 28 F{UREUHREL 30 08T 60 RELZH - G ARECRERE 10

SEEI0LNBEZRE-

ZPBIEERRAESBRS 330 LB R 336 &3
g 48 REEIE 519 AEK 892 1 E - R
T ANE (B 1 ~B12 ) > Hep TFS 4978
HmtREREE AEREEAL - EFREK
(@B 151 o Z5 EBM R AIGENREATFH SR
ool IR ARR - FERARTAORRE - ¥

FIRERR SRR AAF o
- RERAZEHEGBIBER MR

BARS
BB AET SR R R, - RN
(LTt S iR EAL A g (@7 ) - B

LS AEHBERESE  Riba @RI EET s R
LR KRR E BLATTE R RE K -

13 59 H 28 H 02LST % 29 H 02LST
MMM B EE - B BERIGRREZIN
LHRIREESCRRENEN - BRESBNH -
1 iRBE LAY B BRI » T AL AERA ARG RS
% o ERe R B A BRI A HER - R
Wk WHEAREEEAAE (E 14 ) -

SRR BB IR A S M IS ST IR - Bl
LI REHE AR - B P RIIRRR - A
945 By [ 3 AR BERE N RGBT IR © TR
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Fda, TRETEEIL ( 46699 ) HGREERP L BEELR
Table 4a. Center locations of typhoon YANNI observed by Hualien { 46699 ) radar station

RERHLST) L 1 1 B TEn |
CIEE B (B) (%) (E) (khr) | BEEGETD
9 28 02 22.32 122.87 fEFEIE(46699)

03 22 44 122.45 "
04 22 44 122714 269 32 "
03 22.36 122.26 433 18.9 v
06 | 22.62 122.16 301.5 12.3 "
07 2272 12230 523 18.3 "
08 22.9 122.25 3442 20.5 2
09 23.01 122.20 336.5 33 "
10 23.14 12329 346 17.7 "
11 2336 12234 9.3 248 "
12 23.49 12225 325.5 16.2 "
13 23.39 122.27 354.7 113 "
14 23.75 122.23 334.2 17.9 "
13 23.82 12223 21.4 8.4 -
i6 23.96 122.3] 21.9 17.3 ,
17 24.14 122.37 16.6 20.7 "
i8 24.24 122.43 274 12.4 "
19 2428 122.56 71.9 133 --
20 2431 122.58 37.8 3.9 "
a1 24.4 122.6 122 11.1 "
2 2432 122,58 3503 15.2 .
23 24 62 122.63 30.0 12.7 "
24 24.82 122.70 133 22.8 "
29 01 24.97 122.74 11.7 17.3 "
02 23.08 122,79 25.7 12.8 "
03 2521 122.77 349.6 152 "
04 25.28 122.92 651 17.0 "
|05 25.40 122.99 23.6 13 2
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#4b. TALEEN ( 46685 ) sHEREE A BREENME ‘
Table 4b. Center locations of typhoon YANNI observed Wu-Fen-Shan (46685) radar station.

BFEI(LST) Jo# ic J3TE] W Efeany
H H EF () (FD) (E) {km/hr) uhAA(ERIR)
9 28 06 229 122.3 338 10 | A 4L5h(46683)

07 229 122.4 270 3 "
08 229 1223 314 12 I
09 231 1323 333 14 '
10 231 1221 313 11 *
11 333 1221 0 13 Z
12 233 1222 3 15 ~
13 23.6 1222 i1 8 '
14 2377 1293 350 12 "
15 238 172.2 339 11 "
16 23.9 1222 359 13 '
17 740 1223 30 75 "
8 242 1234 49 15 '
19 243 122.4 32 3 "
20 24.4 122.4 359 T "
21 243 122.4 44 14 "
22 346 1225 31 11 Z
23 247 122.6 2 17 C
24 248 122.7 16 12 "
29 01 25.0 122.7 7 17 T
02 251 {22.7 10 17 '
03 252 122.8 37 13 =
04 753 122.9 43 17
05 754 123.0 63 13 ,
06 255 123.2 41 21 N
07 5.7 1253 24 24 .
08 759 123.4 3 37 .
09 260 | 1236 45 9 '

_51-



5. B RARETE - MEt LB R RERER R (EAAH)
Table5. Error statistics for CWB’s forecasts, statistical and dynamic models for
typhoon YANNI

f ﬁﬁﬂ%ﬁﬁﬁ‘cwg w57 CLIPER HURRAN | TFS EBM |
(TN Do 1 gias |24 1 las o] 24 /a3 148 o |24 (48 /) |24 4@@43 B
092706 | 127 | 325 | 59 | 36 T |

092712 172 | 643 | 305 | 945 | 144 | 389 | 340 | 918

(W3]
=]
O
N
1)
<
Lt
oD
=]

092718 | 114 | 604 | 23

092800 | 223 | 892 | 24 |

092806 | 283 | 878 | 135 | 689 | 169 | 422
9

649 | 304 | 865

[
-2
N
<Y
g
N
h
Ls

4
O
9%}
~1

092812 | 331 131 199 | 411 | 416 439

092818 | 537 405 456 | | [ |

|- — . —
092900 | 42 466 | 367 | P ] | 582 |

Hs = 331 791 238 343 246 629 330 319 366 892

092906 | 407 364 238 |

éE fj QEE wiog _,‘

& 10. HURRAN ik FEERE (R BLAR R Bl i (RIS 2 EEB ] ( 092712UTC E 092900UTC )
Fig.10. The forecasts of HURRAN (HURA) and the best track of typhoon YANNI
{ 092712UTC-092900UTC )
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6. BEREZCHMAREREN IR (RHSHAR)

Table 6. The meteorological elements summary of CWB stations during typhoon YANNI's passage
G RCERE 1'{_';'0-5-:' S BB _ @j&?ﬁl‘rﬁm TR TFHIE R Aok R(nm)y !ﬁl’&?}(ﬁ({nm)
Wy | W GEE | W| v | | BB | B[ | B | B |G| o AN [ [ g g B ]
sy 1SN | C o] s |eerm) s s | g | asT (vl o | oasn (LST) (1L8T) (L.ST}
Tl | 0968 | 207343 | 261 | 2800143 | 82 | 28/00.44 | 269 | 340 | 20/04:25 | 218 | 320 | 29/05:30 | 42.5 | 28/12:00 § 15.5 | 28/2:10 | 166.6 |27/23:02 - 29/06:25
i ] 9900 | 200142 | 274 | 280524 | 83 | 29/0%:42 | 15.0 | 130 | 28/05:47 | 94 | 10 | 28/11:28 | 27.5 | 28W06:12 | 90 | 28A9:35 | 1250 |27/23:00 - 29/08:00
Vimts | 13980 | 2000500 | 21.6 | Z8/09:08 | 94 | 28/11:03 | 232 | 340 | 20A03:06 | 167 | 350 | 29/0334 | 225 | 280624 | 110 | 280624 | 2252 | 27/E9:01 - 29/08:00
TrERE L TO0.7 | 29/03:06 | 230 | 28302 | 92 | 201500 | 173 | 340 | 20/09:57 | 9.7 | 350 | 29/09:47 | 270 | 280744 | 140 | 280621 | 2506 |27/23:00 - 29/15:00
ZOL | 1004 | 20/202 | 277 | 2871338 | 78 | 20M07:29 | 13.1 | 330 | 200749 | S8 i 290 | 29/03:58 | 400 | 280929 | 3.0 | 280611 | 1458 |2%/23:00 - 29/08:00
P | 1ODL0 | 2871425 | 26.2 | 28/L6:18 | 86 | 28/02:46 | 135 | 20 | 28/11:45 | 713 10 | 28/23:02 | 210 | 28/21:17 | 105 | 28/20:19 | 1146 | 2718:18-29/13:06
THE | 10003 | 28/14:28 | 275 | 2871309 | 69 | 2800089 | 216 | 20 | 28/1132 | 149 | 16 { 28/t138 1 20 | 290419 10 | 2871800 | 8.0 | 28/01:05 - 29/08:10
ZAlr | 9996 | 281433 | 277 | 2871346 | 77 | 2772300 | 119 | 70 | 281258 | 5.0 | 20 | 280303 | 29 | 282055 12 | 282607 | 11.R | 28/02:30 _ 29/05:3¢
(11708 | %008 | 28/1433 | 216 | 2801107 | &7 | 280256 | 7.7 | 250 | 29/01:06 | 3.2 | 210 | 28/14:59 | 5.6 | 280658 | 20 | 282208 | 303 | 28/00:42 - 20/03:20
2 10034 [ 2811500 | 283 [ 2000750 | 72 1 2970750 | 224 ¢ 360 | 28/07:25 % 180 | 360 | 28/07:05 - 0
BT7ER, | 1001 G | 2B/1428 | 281 | 20/08:28 | 70 | 29/09:00 | 27.0 § 2 | 280923 | 190 | t | 280927 | 07 | 28A53 1 03 | 280342 16 | 28/01:25 — 28/08:05
Bt | 3079 | 281434 | 19.0 | 201007 | 67 | 27710:46 | 107 | 16 | 2871833 | 48 | 80 | 20/05:28 | 80 | 28/06:25 | 3.5 | 281820 | 425 | 28/02:35-29/04:40
i h* 2068.7 | 28/15:00 B8 2RA3:10 99 kil - - ——— 16.0 274 28/19:50 7.7 28/06:00 |- 24 28/06:20 68.5 27/23:00 - 25/04:00
sefe | 99en | 2870426 | 204 | 28000 | 88 | 2801500 | 11 | 10 | 2801540 | 6.1 | 3sh | 281949 | 40 | 281207 13 | 281254 | 69 | 28/06:30 - 29/06:30
231 | 9997 | 28/14'57 | 277 | 281525 | 78 | 280032 | 145 | 10 | 2872258 | 84 | 360 | 28/13:41 | 10 | 281800 [ 05 | 28/18:20 17 | 28/07:20- 25/04:10
S | 9992 | Z8Naa0 | 29.8 | 281308 | 73 | 28/00:06 | 15.6 | 20 | 28/20:40 | 8.2 | 340 | 282041 | 0.6 | 280930 | 02 | 28/0930 TE | 28/03:30  28/10:30
e | 9957 | 281534 | 209 | 38606 | 72 | 281123 | 199 | 300 | 280103 | 70 | 360 | 28/06:06 | 1.0 | 28/02:25 | 05 | 28002:25 | 40 |28/02:25 - 28/09.20
W | 6.6 | 2RAOR | 270 | 38N435 | &r | 281509 | 30.8 | 30 | 27/22/41 | (80 | 30 | 272300 | 120 | 2p1206 | 95 | 27243 | 690 |27/95:18 - 28/09:36
JopL | 9954 |TERASTI 290 |3w1525 | 76 | 28/15:46 | 16 G | 28/15.54 | 38 5§ 281627 | 39 | 28/03:00 12 | 2800716 | 21.8 | 28/60:03 — 28/08:22
L | 9966 | 20/03:23 | 31.7 | 2071000 | 66 | 29/09:.00 | 6.6 | 65 | 28/00:34 | 23 | 360 | 28/00:43 | 8.0 | 2800:00 | 2.0 | 28000 | 495 [27/05:38-28/13:10
s | 9962 | 28/17:32 | 32.1 | 2971131 | 73 | 20/09:39 | 133 | 5 | 28/01:50 | 82 4 139331 | 200 | 280432 | 60 | 28/04:55 | 610 | 27/04:40 - 28/15:50
A ] 9953 | 285 S AT | 29008 | 75| 290109 | 165 | 70 | 28107 | S0 | 40 | 281114 | 150 | 28f04:05 | 55 | 28/04:50 | 126.0 | 27/22:05 - 28/19:20
TUW | 9978 | 2070216 | 28.1 § 2871204 | 69 | 20/00:00 | 107 | 50 | 2&/12:34 | 57 | 20 | 28238 | 245 | 280506 | 15.0 | 2800512 | 1575 |27/23:00 - 29/03:10
S5 | 0960 | 2040399 | 300 | 20/i0:06 | 60 | 29/12:26 | 174 | 110 | 20/08:24 | 104 | 80 | 28/05:15 | 34.0 | 2171650 | 135 | 272246 | 2358 [27/02:40-29/03:20

=

Tk —FERIE RS LR, - ERBENENIRERR -
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#7. BERAZEFNERRIEREAENE
Table 7. The daily and total accumulated rainfalls (mm) at each CWB stations

during typhoon YANNI's passage

\@ EAMELE) =
Bk 9OB27H [ 9H28H | 9B 29K =t
B {18 1.7 136.0 289 166.6
iz 70 183 13 125.0
S Er E) 1433 373 3233
TR 5.6 178.0 7.0 2506
=iE | 03 1401 52 1358
Er 7.0 889 181 1740
=i 0.0 35 i3 80
Lok 0.0 10.6 ) 1.8
EE 0.0 | 260 43 303
i 0.0 0.0 0.0 0.0
HER 0.0 6 0.0 16
S 0.0 333 10.0 03
BT, 04 348 133 635
=% | 00 64 03 6.9
L 00 17 T 17
=i 0.0 13 00 1.8
B 0.0 40 0.0 10
IR 353 337 0.0 9.0
Foa 00 3138 0.0 518
Ly 90 403 6.0 493
WIh 105 50.3 0.0 51.0
ioiE 3 1243 0.0 1260
Tl 1075 1233 30 2358
HiE 155 413 053 1573

FEE @ T {UKRFIER
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#8. BFERAFENNEHREZSEATHEE - R A RE R SR _
Table 8. The maximum wind and the peak gust at each CWB stations during
typhoon YANNI's passage

s ‘ %k?ﬁﬁ% MR
JEdmys) | EHEAR S HIREER(LST) | BUs(m/s) | BIFERE | HIRIERILST)

& (i 21.8 9 2905 26.9 10 2905
H5iE 9.4 5 2811 19.0 8 2806
FZED 6.7 7 2903 232 9 2903
T+t 9.7 3 2910 173 8 2910
=1t 5.8 4 2904 13.1 6 2908
ZT 73 4 2823 133 6 2812
=i 14.9 7 2812 21.6 9 2812
S 5.1 3 2813 11.9 6 815
g5E 32 2 2815 7.7 4 2901
B 11.0 6 2807 224 9 2807
BHEE 19.0 8 2809 27.0 10 2809
EIESE 4.8 3 2905 10.7 3 2819
ESN, 10.0 3 2820
B 6.1 4 2820 11 6 2816
= 8.6 3 2814 14.5 7 2823
=i 82 5 2821 15.6 7 2821
& 7.0 4 2806 19.9 8 2801
BRI 18.0 8 2723 30.5 11 2723
FE 3.8 3 2816 76 4 2816
= 23 2 2801 6.6 . 7801
#h 82 3 2724 13.3 6 2802
TEiE 9.0 5 281] 16.5 7 2811
= 57 4 2813 10.7 3 2813
M 10.4 3 28035 17.4 8 2908

fCERLE (15 ) > BARAALHRERGU
[ Horh DU P RR SR 250.6 SBERES ° 6l
THTTE - EEHPT LU RER ZIEE 258 100
A HERREE) BRI ST 65 QBT
EOMEAE (£7) - 9H27 HBERE
R A EEEEE > R ETEERZ Rk
[ FEACUERES o MBS A S BRI TR
R ERREIE AN - S AR AT RR L R A R AL AR L
TERFRE R A SR b B LIS ARy
42.5 NBER 151 AEBRY o BRTERKHEL
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CTYPHCON =4y

11. TFS #s{2 FRMS S IERe MR R B < LLEE ( 092712UTC £ 092900UTC )
Fig.11. The forecasts of TFS model and the best track of typheoon YANNI (092712UTC-
092900UTC)

12. EBM A 2 FHBCESRRERZR Rz hEE ( 092712UTC £ 092900UTC )
Fig.12. The forecasts of EBM model and the best track of typhoon YANNI (092712UTC-
092900UTC)
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WEEHE

B 13. 1998 % 9 728 H 02L.ST £ 29 H 02LST fIiMsHEZE
Fig.13. The GMS IR imagery at (a)092802LST,(b)092814LST,(c)092820LST,(d)092902LST
in 1999
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@ 14. 1998 £9 F 29 F 00 LST T LIEE ( 46685 ) ZHEAERHE
Fig.14. The precipatation echoes at 00 LST September 29 of 1998 obserred by Wu-Fen-Shan
(46685) radar station
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15. BIERASEHEERERFILSRNRADTH

Fig.15.
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Fig.16. The hourly precipitation {mm) at Keelung, Taipei and Hsinchu during typhoon
Yanni’s passage.
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Fig.16. The hourly precipitation (mm) at lan, Suao and Hualien typhoon Yanni's passage.
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Fig.18. The hourly precipitation (mm) at Chutsehu and Anpu during typhoon Yanni’s

passage.
33
BEEE,
30
RSl

%
?
%
?’
.
7
7
7
.
.
?
%
%
2
.
.
i

SRR DN

we
:-"f

phoON B F B M 0B 82 B W M R M o5 & i} s R & B OH
o o - 4 0w % % A WM F B b & M o # Hom oM o®| M
it #i o B

B 19, iIRBAE IR S L B AP R R B 5

Fig.19. The maximum wind and peak gust at CWB's stations during typhoon Yanni’s
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REPORT ON TYPHOON YANNI OF 1998

Der-Song Chen, Kang-Ning Huang
Research and Development Center
Central Weather Bureau

ABSTRACT

Typhoon Yanni (9809) was the minth typhoon in 1998 over the northwestern
Pacific Ocean; it also was the third typhoon that the Central Weather Bureau
(CWB) issued warnings in the year. Typhoon Yanni formatted around 22°N -
123.3°E at 15UTC of September 27, and then moved northwestward toward
Taiwan. This typhoon did not make landfall on Taiwan, the interactions of trough
and typhoon Yanni let it turn to northward when it was near Taiwan. After the
typhoon passed 24°N, it changed its moving direction from nerthward to north-
ecast-northward by the effect of trough, and made landfall on the southern part of
Korea at 06UTC September 30 finally. Yanni was a weak typhoon and no serious
damage was reported when it invaded Taiwan.

The 24/48hr forecast errors of TFS and EBM were 330km/519km and 366km
/892km respectively. The 24hr and 48hr official forecast errors of CWB were

331km, 791km respectively.
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% 14, SHARAE G T RERE () REEREL - (b) TEEELR © Fr I R R L
ERLEH o
Table 1a. Radar fixes of the center location of typhoon Zeb from (a)Kaohsiung{(46744),
(b)Hualien (46699), and {c)Wufensan(46685).

(a) BHARSE, BT R (c) Thiama .  Fsb LB f R
BRIt | #REE | 4G RGN | R | B
1517L 2070 1 121.00 _ 160600L, 2370 1 12220
1518L 20.80 | 121.00 160630L. 2370 | 12220
1519L 2090 | 121.10 160700L 23.40 | 122.30
1520L 21.00 | 121.10 160730L X X
15211 21.10 | 121.10 160800L, 2410 | 12230
15221 2120 | 121.10 160830L 2430 [ 12230
1523L 21.30 | 121.20 160900L, 24.40 | 12230
1524L 21.50 | 12120 160930L 2440 [ 12240
16011 2170 1 121.30 161000L__ | "24.50 | 122.50
161030L, X X
161100L. X X
161130L X X
1612000 | X 1 X
161230L X X

161300L, 25.00 1 12250
161330L 25.00 | 122.50

(b) FhfERaH, LSRG R 16140L | 2520 | 122.70
161430L 2570 | 123.10
BEREGH R | AR R 161500L 24.80 1 123.40
1603L 2296 | 121.95 161530L 2490 [ 123.80
1604L 23.20 | 121.90 161600L 2500 | 124.00
1605L 2338 | 121.94 161630L 2520 | 124.00
1606L 23.47 | 122.05 161700L 2530 | 124.10
16071 2376 | 122.13 161730L 25.50 | 124.30
1608L 23.91 122.19 161800L 25.70 124,70
160%L 24.10 122.35 1618301 X X
1610L 2440 | 122.50 161900L 25.80 | 124.70
1611L 24.60 | 12270 161930L 2580 | 124.70
1612L 2483 | 12292 162000L 2590 | 12470
16131 X X 162G30L X - X
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# b, TMREREHEEDORERERE T SIEEER -
Table 1b. Center location and intensity of typhoon Zeb analyzed by Satellite Center of CWB.

W55 (UTC) PR " TRE T
BB | B | & [tE(E =28 (g)| e TICINO.
101 10| 0O Q0 16.8 141.9 Poor 1.0/1.0

06 00 10.0 141.2 Poor 1.0/1.0

12 00 - 10.0 140.1 Poor 1.5/1.5

18 00 10.1 138.6 Poor 2.02.0

: 21 00 10.2 138.0 Poor 2.02.0

10! 11 00 00 10.6 138.0 Poor 2.5/2.5
03] 00 - -— - ‘ —

06 00 10.9 136.4 Poor 2.5/2.5

09 00 11.2 135.7 Poor 2.5/2.5

12 00 11.3 134 8 Poor 3.0/3.0

18 00 10.5 133.8 Poor 3.5/3.5

21 00 10.5 133.2 Poor 3.5/3.8

10| 12 | 00 00 11.0 132.6 Fair 3.5/3.5

03 00 11.7 132.1 Fair 4.0/4.0

06 00 122 - 131.3 Fair 4.0/4.0

09 00 124 130.6 Fair 4.0/4.0

12 o0 12.6 130.2 Fair 4.5/4.5

i8 [414] [3.6 129.0 Good 5.5/5.5

21 00 14.2 1284 Good 5.5/15.5

101 13 | 00 00 14.6 127.7 Good 5.5/5.5

03 (14] 15.1 126.9 Good 6.0/6.0

05 00 154 1264 Good 6.0/6.0

06 o0 15.5 126.0 Good 6.5/6.5

07 a0 15.5 125.7 Good 6.5/6.5

08 00 15.6 125.5 Good 6.5/6.5

09 00 15.7 125.5 Good 6.5/6.5

10 00 15.8 125.1 Good 7.0/71.0

11 00 15.9 125.0 Good 7.0/7.0

12 00 15,9 124.7 Good T7.0/70

13 00 16.0 124.5 Good 7.0/1.0

16 | 00 16.1 123.9 Good 7.0/1.0

17 00 i6.1 123.8 Good 7.6/1.0

18 Q0 16.2 123.7 Good T7.0/70

19 00 16.3 123.7 Good 7.0/1.0

20 00 16.5 123.6 Good 7.0/7.0

21 00 16.7 1234 Good 7.011.0

22 00 16.9 123.1 Good 7.0/1.0

23 00 17.0 122.9 Good T.0/7.0

10 14 | 00 00 17.0 1227 Good 7.0/7.0

01 00 17.1 122.6 Good 7.0/7.0

02 00 17.2 122.5 Good T0/7.0

03 a0 17.2 122.3 Good 6.5M7.0

04 Q0 17.3 1220 Fair 6.0/6.5

05 00 17.4 121.8 Fair 5.5/6.0

06 00 17.4 121.6 Fair 5.0/5.5
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(Continued Table 1b)

10] 14 | 07 | 00 17.4 1214 Fair 5.0/5.5
08 i 00 17.4 1214 Fair 5.0/5.5
09 1 00 17.4 1213 Fair 5.0/5.5
10 00 17.4 1213 Fair 4.5/5.0
11 { 00 17.4 121.3 Fair 4.5/5.0
i2{ 00 17.4 121.3 Fair 4.5/5.0
13§ 00 17.6 1213 Fair 4.5/5.0
14 { 00 — = === C -
15 1 00 — “-= — -—-
16 | 00 18.3 121.1 Fair 4.5/5.0
17 | 00 18.6 121.4 Fair 4.5/5.0
18 | 00 18.8 121.3 Fair 4.5/5.0
19 ¢ 00 i8.9 121.1 Fair 4.5/5.0
20 [ 00 19.0 121.1 Fair 4.5/5.0
21 | 00 19.1 121.1 Fair 4.5/5.0
22 [ 00 19.2 121.1 Fair 4.5/5.0
23 [ 00 19.3 1214 Fair 4.5/5.0

101151 00| 00 194 1214 Fair 4.5/5.0
0l [ 00 19.5 i2i.3 Fair 4.5/5.0
02 | 60 19.6 121.2 Fair 4.5/5.0
03 | 00 19.7 1210 Fair 4.5/5.0
04 | 00 19.9 120.9 Fair 4.5/5.0
05 | 00 20.1 121.0 Fair 4.5/5.0
06 | 00 20.2- 121.1 Fair 4.5/5.0
07 00 203 121.1 Fair 4.3/5.0
08 | 00 20.5 121.1 Fair 4.5/5.0
09 | 00 20.7 1212 Fair 4.5/5.0
10 | 00 20.8 121.2 Fair 4.5/5.0
11 | 00 21.0 121.2 Fair 4.5/5.0
12 | 00 21.2 1212 Fair 4.5/5.0
13 | 00 21.3 1214 Fair 4.5/5.0
14 | 00 -—- - - i
15 | 00 — _— -— -
16 | 00 22.0 121.7 Fair 4.0/590
171 00 22.3 121.8 Fair 4.0/3.0
18 § Q0 22.5 121.9 Fair 4.0/5.0
19 | 00 22.8 122.0 Fair 4.0/4.5
20t Q0 23.0 122.1 Fair 4.0/4.5
21 1 00 23.1 1222 Fair 4.0/4.5
22 | 00 233 1224 Fair 4.0/4.5
23 [ 00 23.4 122.5 Fair 3.5/4.0

0| 16 00| 0O 236 122.5 Fair 3.5/4.0
01 | 00 23.8 122.6 Fair 3.5/4.0
02 | 00 242 122.6 Poor 3.5140
03 | 00 24.3 122.7. Poor 3.5/40
04 {1 00 24.4 122.7 Poor 3.5/4.0
05 | 00 24.6 122.7 Poor 3.5M4.0

.




{Continued Table 1b)

05 | 00 24.8 122.7 Poor 3.5/4.0
07 | 00 25.0 1227 Poor 3.5/4.0
08 | 00 25.1 122.9 Poor 3.5/4.0
10 16 | 09 | 00 25.3 123.3 Poor 3.013.5
10 1 00 253 123.9 Poor 3.03.5
11 { 00 253 123.9 Poor 3.0/3.5
12 | 00 25.8 124.0 Poor . 3.013.5
13 | 00 26.0 124.1 Poor 3.013.5
14 | 00 --- o o -
15 | 00 --- o : o -
16 | 00 27.0 1254 Poor 3.0/3.5
171 60 272 125.7 Poor 3.0/3.5
18 | 00 274 126.1 Poor 2.5/3.0
19 { 00 21.5 126.6 Poor 2.5/3.0
20 | 00 277 127.1 Poor 2.5/3.0
21| o0 28.0 127.7 Poor 2.513.0
22 { 00 28.3 128.3 Poor 2.5/3.0
1017 |00 ] 00 29.3 128.6 Poor 2.5/3.0
03 | ©o 29.5 129.3 Poor 2.5/3.0
0c { 00 29.9 130.0 Poor 2.513.0
Qs | 00 30.9 131.5 Poeor 2.5/3.0
12 | 00 32.8 132.4 Poor 2.5/3.0
15 | 00 33.9 1345 Poor 2.0/2.5
18 | 00 36.4 136.0 Poor 2.0/2.5
211 00 37.8 137.2 Poor 1.5/2.0
10] 18 [ 00 [ 00 40.3 140.2 Poor 1.5/2.0

£ 16 B 1800UTC FHiliz5 SE AT - 0 fif
BT 27.7 /& HE 1265 [F > BLEE
975hPa - PG R K EE 30m /s 0 B,
38m /s THRAZEAELERS 300 AH (B
6 ) o Ee{HREBTEMERE T 180 /N ( 7 3R 12 /I
RF ) S apiitei® 10 B 18 H 0000UTC s
wWaRkE (E7) -

HfERE B Bt - 2B E AT HE
SEMES —EHLRTERE (270 2 293
B ) o dbeE (EEE 20 7 25 AR ) [iERE
RISt » 12 B 1200UTC 1% » SHEILHHNS
BRI HREZE (2%H8a & 8b ) » B
RPN - F 14 B 1800UTC - M35 @Ay
( Westerlies ) 2235 |MAELBH » SAs
BREMA - FERE 16 B 0000UTC B Ak:

SEEBHNTHEEAE  fFiaE L —E
REEEEL FHEAEARE » H 16 B 00 BFZE 14
B ( LST ) BiEMABRIEEEEET (8
60 Z 100 28 ) (B 9% &9 ) > REERINZES
ERE - B4 L BORE — ERESHER N
UL E R ( EHAMIIESEE) &
ABE - HEEBREER 1959 %11 H 17 HE 19
H 524 S35 (Freda) MJaUsHE0L (6@ 10 »
JTWC » 1960 ) o ,

I AREERI R B R AT » i R R
REFH MR T EBBEETFESY
BIEM TS > B (10 B 10 B 1800UTC %
10 A 14 B 0600UTC ) HHEREREE 18 28 25 24
Bl (10314 HI2000TCE 10 H 16 H
0600UTC ) RIEAINREIBIR » BB HEER
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%0, BEMGE (4555 9810 ) SRR AL AR REMEBNETR

Table2. The best track center positions, intensity and movement of the typhoon Zeb.

A8 0 (s ke | b |Mb [EA| AR | g TAR [Osun | edudig iR iz

e gy | () | OAE | BX Wi |(ne)] ARAE | AR
: (hpa) | Alik # (22) | (22)
{(m/s)
o |ro] 06 [to5l1ars| joez ! 13 |T.D. | W 5 | oo | -
12 |16.5]140.5 | tooe ! 13 [T.D.1 W 5 | --- i ---
18 [10.5[130.0] 998 { 18 g | wwW | 20 | 100 -~ o+ A
10111 oo [10.6}138.0/( 998 18 | 48 | wyw [ 20 [ 100 } -
06 110.81136.2] 090 | 23 [ 48 [ wN¥ | 20 | 100 | ---
12 |10.8]134.8] 980 | 28 | s | W | 20 | 150 | ---
18 l10.8/133.7) 980 | 28 [ s | W | 20 | 150 | ---
10 1121 00 |1.2[132.8] 970 | 33 | & | WNw | -20 | 250 | 100
06 |12.01131.3) 965 | 35 | + | NW | 25 | 300 | 120
19 1127013020 965 | 35 { # | nw | 25 | 300 | i2d
98 |13.7[129.14 9s0 | 40 | & | nw | 25 | 300 | 120
10 113] 00 |14 7[122.7} 940 | 45 | & | N¥ | 25 | 350 | 150
06 1155)126.21 930 | 5¢ | % [ NW | 25 | 350 | 150 | ik
12 116.0 12481 920 | 55 | % | N¥ | 22 | 350 | 150 [Bbmsrl
18 116.50123.4] 920 | 55 [ 3 | Nw | 18 | 350 | 150 (Lbmb
10 114] 00 |17of122.7] 920 | 55 | s | WK | 18 | 350 | 150 {sg.brak
06 |17.4|121.8] 830 { 51 |3 | nw | 18 | 350 | 150 iLbmrk
12 |17.0|121.41 045 | 45 | & ! NwW {15 | 350 | 120 | Ebml
18 h1g 701215 945 | 45 | # ¢ N 15 | 330 | 120 [sEmE
10 1151 00 119.5(121.01 945 | 45 | ¢ | W 15 | 330 | 120 [#EmE
06 120.21121.0] 945 | 45 | 4 | NNW | 15 | 300 | 120 |#brel
12 1z 0ft2 1] 945 | 45 | & [www | 15 | 300 | 120 |iibmb
18 |22.61121.81 048 | 43 | &  NNE | ¥5 | 300 | 120 | prrlb
101161 00 |23.8|122.4] 955 | 38 | & | MNE | 22 | 300 | 120 |kl
06 l2a.8|122.8| 965 | 33 | & [ NNE | 22 | 300 | 100 |glret
12 126.2|124.4] 970 | 33 | ¢ | NE | 26 | 300 | 100 [4beek
18 |27.7]|126.5¢8 975 | 30 | 4 | NE | 28 | 300 | --- | &k
ot |28.2z|127.31 975 | 30 | 4 | NE | 35 | 300 | --- | M®
101171 oo l28.9f128.4] 978 | 28 | 43 | NE | 40 | 250 ¢ ---
06 130.41130.1| 985 | 25 | #8 | RE | 46 | 250 | ---
12 l32.8(132.0) 085 | 25 | 48 | NE | 46 | 250 | ---
18 136.04135.8] 985 | 25 |48 | NE | 73 | 250 | ---
10 s o0 Ja0.8{130.0] 900 | 20 | L | M [ 75 | .- | --- A

(3280 : T.D. = BFEIEREE « L = BHRIE)
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Table 3. Warnings issued by CWB for typhoon Zeb.
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Fig.6.  The surface analysis at 1800UTC 16 October of 1998.
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Fig.Ba. The 500 / 700 850 hPa mean flow at 1200UTC 12 October of 1998.
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Fig 10 the best track of typhoon freda suring 17-19 november of 1959 ( From JTWC, 1960 ) .
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# 4. WARBEECHM S RERRE ARG RREEMI R

Table 4. Meteorological summary at each CWB observation stations during the passage of typhoon Zeb.

st 18 AUE (hPa) B M X B (0/5) A At (a/s) £ 41 A F (on) sk 14 ¥ (o)
fi | wE) | B | Re | 8RO | AR | Be | 8RB0 ] easnw [Fee] eenn) | s [ smons-sn)
g | 9826 | 16/07:11 | 32.4 | NNE | 16/12:17) 13.8 | W | 16/12:25 | 79.6 | 15/15:43 | 19.0 | 15/15:58 | 505.6] 14/12:20-16/22:30
#Fa] 9854 | 16/07:24 | 2.8 | WNW | 16/10:04( 11.3 [ N | 16/10:13 | 6.0 | 16712:32 | 15.5 | 15/23:04 | 920.9 | 14/07:45-17/00:24
edn | 1254.4C6PH) | 16/10:48 | 48.9 | N | 16/13:15] 29.2 | N | 16/12:50 | 59,5 | 15/19:51 | 18.5 | 15/20:41 | 788.5 | 14/07:31-17/02:10
#t4 | 986.0  116/04:08 |'33.7 | N | 16/09:31) 15.3 | WNE | 15/22:03 | 32,5 | 16/M1:17 | 26.0 | 16/11:12 | 170.8 | 15/11:30-16/19:25
& 982.7 | 16/03:18 | 23.7 16/01:08| 9.2 | WNE | 16/01:12 | 19,2 | 16/10:20 | 4.8 | 16/08:54 | 99.0 | 15/09:05-16/07:40
ik | 030 Lie/a3at ] are |owe | oisonas) 260 W05:17 ) 7.0 | 1970837 | 1.5 | 16/03:08 ) 49.0 | 15/10:03-17/00:50
BA%| 1261CGPW) | 16/02:21 | 18.0 | WNF { 16/10:57] 4.8 16/03:35 | 15.5 | 16/03:54 | 4.0 | 16/04:28 | 102.4 | 14/20:43-16/20:10
A% | 9834 |16/00:25 25.0 | N | 18/05:39] 10.6 16/05:42 | 12,5 | 16/04:00 | 8.0 | 16/03:10 | 96.5 | 15/01:00-16/14:45
FTE L | 2934(GPH) | 16/01:50 | 22.3 N 16/09:28 | 6.9 15/19:36 | 31.5 16/09:18 6.5 16/09:56 321.0 | 14/19:35-16/18:20
Eide | 2920.4(GPH) | 15/23:33 | 35.9 | M | 16/10:25( 16.9 | NN | 16/12:18 | 30.5 | 16/09:20 | 4.8 | 16/08:50 | 324.4 | 14/12:08-16/18:00
% 983.3 115/23:43 | 30.7 | WNE | 15/22:3¢) 17.2 { N | 15/22:42 ] 0.2 | 16/00:25 | 3.5 | 16/07:22 | 72.0 | 14/20:20-16/13:20
% 981.8 | 15/20:58 | o7.1 | NN¥ | 16/08:25} 14.9 | NV | 16/08:03 | 14.0 | 16/06:10 | 3.5 | 16/06:30 | 72.5 | 14/15:50-16/13:15
g | 979.4 | 15/20:04 | 29.3 | E | 15/17:00) 13.8 | ¥ | 18/07:34 | 52,5 | 15/16:15 | 12.5 | 15/18:23 | 377.0| 14/02:10-16/08:31
g | 9833 116/07:15 34.8 | NNE | 16/13:28| 17.3 | N | 16/12:40 | 53.0 | 15/20:19 | 13.5 | 15/20:46 | 458.6 | 14/07:30-16/22:50
| 9803 | 16/05:37| 34.0 | NE | 16/12:59) 15.7 | ESE | 16/03:21 | 42,0 | 15/13:39 | 18.0 | 15/18:38 | 453.5 | 14/01:15-16/16:30
% | 9801 | 16/06:27) 21,2 | E | 16/13:50| 9.8 | NNE | 16/05:43 | 54.4 | 15/18:36 | 21.0 | 15/18:54 | 542.2 | 14/01:30-16/19:10
#E | 979.9 | 16/05:31 | 18.0 | ESE | 16/02:44] 12.0 | E | 16/02:29 | 56.0 | 15/17:18 | 17.0 | 15/23:13 | 547.0 | 14/12:53-16/09.20
A | 9741 116/03:02 | 8.6 | NE | 15/22:10] 14.9 | WNE | 15/22:13 | 71.9 | 15/21:58 | 20.0 | 15/22:25 | 483.1| 14/02:38-16/08:59
sk | 9.6 | 16/02:20 | 22.8 | N | 15/20:48] 88 | NE | 15/20:3¢ | 65.5 | 15/21:00 | 15.0 | 15/19:40 | 524.3 | 14/02:20-17/02:28
XA 978.3 16/02:36 { 38.5 E 15/18:18] 13.2 NE 15/18:37 | 48.5 15/18:41 18.5 15/19:26 337.6 1 14/02:08-17/02:00
woa | 9788 |16/01:12)55.0 | ¥ 16/m:se ) 3.5 | WY L 1e/easzad 0.0 | 1570330 § 1.0 | 15/08:32 | 209.5 | 13/20-00-17/06-00
gfi| 9806 | 16/13:42 | 53.2 | NNW' | 16/14:57| 39.0 | NNW [ 16/13:49 | 42.6 | 16/09:02 | 17.0 | 16/00:20 | 388.0| 14/15:15-16/23:30
ki 987.5 16/01:13 | 35.0 ENE 15/20:28 | 16.5 N 16/02:12 | 3.5 16/06:00 1.5 16/06:23 12.0 | 15/13:05-16/07:30
k% 4| 9855 | 16/01:35| 45.5 | WNE | 15/23:56] 31.0 | MNE | 16/01:30 | 10,5 | 16/01:32 | 4.5 | 16/01:41 | 42.5 | 15/12:02-16/08:10
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Table 5. The maximum winds * gust and rainfall observed at CWRB stations on October
13,1998.
HiE: REEQT 410 A 13H

e A A Y A N S - I (P N
ik oo UEVAS (Y [RGE  (o/s) e () JEGHE (nds) A
1 {H il 75 10.7 225 17.1 5.6
fie 180 7.0 190 17.3 0
= W 50 2.4 100 10.4 T
W K 130 4.3 130 1.7 0
e fE 70 6.1 {10 10.8 2.6
& 4t 80 7.8 i20 14.2 0
B S 110 8.1 L0 13.9 0
oo 60 6.0 50 i1.3 0
"M 70 4.3 110 8.1 0
SR 110 5.2 150 7.1 0
= e} 340 3.0 60 5.9 0
LO#E] 340 5.7 360 7.6 0
£ My 10 4.7 90 7.7 0
EIRER] 30 2.1 30 3.3 0
W 10 6.8 30 12.4 0
fie] - B gLy 280 2.6 140 4.8 0
WO 340 4.3 10 7.6 0
x 1L %0 7.0 80 11.9 0
W& B 20 10.3 20 13.4 0
% Lh 50 7.6 100 12.0 0
& 340 5.2 310 8.7 0
EE 50 4.6 120 10.6 0
R 290 4.3 320 6.8 0
Ko 50 6.7 130 13.5 0
2] il 30 25.3 30 33.0 t4.2
i #H 40 8.4 Lo 17.6 0

BRfEE @ 1. —#EEE T EHF
2R B rh R R A
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Table 5b. Same as Table ba, but for October 14, 1998,

Al : BB ST 10 H 14 A

REVER K F ¥ R A B T |G (T
ik SR Ry GEE (e/s) VS (9 U (n/s) nm
8kl 200 16.2 200 23 .4 ' 1.0
fe o H 180 12.8 160 25.6 1.1
YT W - 70 2.3 170 (0.7 6.9
Wk 140 5.0 130 12.8 0.5
#® & 130 6.5 180 15.3 10.1
=L 80 7.1 {10 13,4 2.4
i A 90 8.4 70 6.2 |* 0.9
weoow 60 7.2 80 14.6 0
H W 90 3.9 200 9.6 73.0
[ iy 170 8.7 t90 17.0 58.5
&t 250 2.4 260 4.4 0
R 350 3.7 360 5.9 "0
6 i 120 0.8 130 13.2 61.5
E 7 @ 30 4.7 360 9.4 I}
oo 20 6.9 60 13.6 0
fup Oi gl 340 3.2 130 6.5 3.5
I 300 3.4 320 5.3 0
Y 100 13.0 110 22.3 7.8
W EHE| 20 IL.S 20 15.2 0
w1 20 7.9 50 4.1 06.7
= 340 4.3 10 6.0 0.5
a I 40 5.0 20 t1.7 49.8
N 290 4.5 330 7.6 2.5
KoK S0 8.0 110 18.6 38.8
M 20 23.2 50 34.5 46.0
H & 30 13.5 90 25.4 27.0

FRE « 1. — IRl T REBR
2B SEE P RARRE M
3. EERR BRI -
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Table 5¢c. Same as Table 5a, but for October 15,1998.

Hil: EEE87T £ 10415 H

ez A & ¥ ElE Kk R EL B ok
gh o B IEE ) R (w/s) [BUE () G (n/s) i '
5% | 45 23.2 45 31.8 102.7
Y -Eg 0 190 lt.5 180 28.9° 365.4
W= Wy 180 - 5.5 100 17.2 - 371.0
W K 20 6.9 140 15.1 201.3
O 60 127 90 22.3 2325
& L 60 - 8.0 110 21.1 276.5
R fitd 50 7.4 40 16.0 (* 131.6
oo 30 15.3 40 26.8 37.7
B OO 70 9.1 90 21.1 288. 1
[ 3 ! 90 14.4- 180 33.5 299.5
& 20 6.4 120 15.3 16.1
N 20 20.1 S0 37.0 21.0
& Gl 70 10.4 100 15.5 373.0
H B 20 4.4 10 11.0 34.]
Wi 30 15.9 70 35.0 5.0
(RN 100 6.9 150 16.9 92.5
A 10 10.1 30 22.9 16.4
E il 90 14.3 120 35.4 112.2
O 360 29.8 20 45.5 12.5
W L) 20 14.9 40 28.6 381.9
“ 360 17.2 30 30.7 5.0
R 40 8.8 40 22.8 463.0
& M 360° 1.5 30 25.0 28.5
K 30 13.2 90 38.5 289.9
T 70 34.2 70 48. 1 {51.5
i % 40 3.3 90 29.3 . 339.0

: L— A T B
2. 2RI ¢ AR R RS R A
3.t {RWERER . WEHE2 S -

=
ﬁu’[
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# 5d. [A¥ba - {HEFRIS 1998 £ 10816 H -
Table 5d. Same as Table 5a, but for Qctober 16,1998.

Hif: REI87T £ 10816 d

REUR R Ok FE B OOI|R A fild A [ A 1
gl R ) R (n/s) (AR %) DG (n/x) nm
AR R 295 9.0 295 53.2 283.7
f: 350 29.2 350 48.9 412.0
- W 350 I1.3 340 28.8 543.0
o oK 320 12.9 - 320 27.8 145.3
B b 330 17.3 S 20 34.8 216.0 -
EREL 300 13.8 20 32.4 226.7
WS 320 10.5 340 28.0 180.0
) 10 15.1 360 33.7 133.2
H MW 20 9.8 90 21.2 181.1
B 110 15.7 50 34.0 95.5
&5 20 9.2 100 23.7 82.9
R 10 26.0 10 41.2 27.5
(. 90 12.0 O (8.0 112.5
H H 180 4.8 300 18.0 102.4
2R 10 16.5 30 12.8 7.0
o] B2 Ly 300 6.7 360 22.3 225.0
S 350 10.6 10 251 78.0
E 330 16.9 310 5.9 204.7
W B 20 31.0 20 43.5 30.0
% | 240 6.8 230 [1.6 4.5
=G 360 15.9 330 25.2 56.5
a5 R 290 4.9 30 14 .4 11.0
&k 310 14.9 340 271 41.5
X Bl 190 7.3 260 19.7 8.4
B 250 37.5 260 55.0 2.5
= 280 13.8 330 28.9 1.5

BHEE : 1. — B0 T RERR

2. B RHRIR

BEE A RRHE
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% 5. 1998 (R ERAA S A BN RER BB EH
Table 5e. Some extreme values observed at each CWB station during the influence of
typhoon Zeb attacked from 00LST 14 to 02L.ST 17 October of 1998.

10 A 14 F 00 B2 10 B 17 H 02 K1 RERE RS KBS =

AT
L) ol il B E L st I W o K R, gy I, 04 )
e A ﬂim;{ (_E[E'ts) g (5‘1’47}‘5;'-?) I(Kti) IR 3% (ﬁwi}%)
3 S A
i 4 | 483 | 75 13 | 1614 | 106 16| 1614
M| 459 | 29 7 | 1615 |__10 12 | 1614
% @] 542 | N/JA | N/A | N/A | 42 9 1517

&k w459 28 7 1613 68 12 1613
¥ ] 788 1 56 11 1613 |- 98 15 1614
g b 921 N/A | N/A | N/A 53 10 1616

% okl 344.5 | 23 5 | 1611 | 55 10| 1612
& | 506 | 95 5 | 161L | 65 2 | 1613
| 171 | 29 7| 1522 | 67 12| 1610
s 9| 99 | N/A | N/A | N/A | 47 0 | 1602
W ] 40.5 | 48 10 | 1605 | 82 | 14 | 1602
g A #| 137.6 | N/A | N/A_| N/A | 33 7 | 1614

I f 327 | 27, B | 1620 | 72 13 | 1614
320.5 | N/JA | N/AL N/A | 45 9 | 1611

fr M L

A £l 97 (9 5 1600 50 10 1608
& dl 72.5 31 7 1523 61 11 1523
3 Hl 74 28 7 1607 54 10 1611
it il 548 28 7 | 1607 36 8 1605
&, | 473 08 7 1522 57 11 1523
& d) 524.5 | NJA | N/A | N/A 46 9 1523
PN Al 333.5( 22 6 1518 67 12 1519
1A #| 378 06 6 1608 59 11 1517
M el 201 73 13 1608 | 110 17 1608
# M 12 3l 7 1521 | 70 9 1521
oF & 43 |60 11 1600 91 15 1600
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CbdbraE > 13 48) - R EFms: - B3|
FFETE 10 B 16 H 8 K5 39 43 (HAE:) RISy
37.5m/s (PFHFIREIE » 138R) - HABHEEE
UhE 16 B 1 K 30 S HIEE 31.0m/s (dbdbER
B 1188 - BRBRERRET +HETHEA
B F 8.8 E26.0m/s (5EI0) 2/ -
FR A b 25 SRR i o B R 8 K BB B 4 g
P KEAHHA - ASH IR ARE LA
B GRERERET - BRMELRRS » K
A6 BRI RE RS RS - RS E R A AR
SHERET SERLEAREEASERTEE
W INERE - g EEUREFBIINK » iE
RRE (PRTIREE ) IRATE T ETFTR R R
b b s - .
CREE : 7€ 13 H 20 RF 20 4 (AR ) BE

FEWBE - B 17 0 2 6545 DR LY
i BRREEZHHEDYIR% 5 « 5b
5c B bd » KB K+4ERE  — I BHEE
HERBRERTRE4 -

BFE4P BRI EHBUSGITYE
w0 B2 16 B 1L 124 (HiAER ) BIsGATHIE
#7 26mm » HIS MW 15 0 18 8554 5
(5 ) FEBTHIEH 2lmm - TRk 10 B
15 B 22 I 25 4 (50 ) BHSA R CHEEATRIE
) 20mm AIBEGEZ o fE— IR ATIR T
H - RIS AEuER 15 B 15 B 43 9 B55ERR1E
H9 79mm |k HRBRIYE 15 B 21 K5 58
5 (HUJ5HE ) BREARTBIEEY Timm » BRTF
MIERS 16 H 12 BF 32 2 (58 ) BIssHIERm
66mm HIHEEE= -

15a.

1998 42 10 H 14 % 16 BE{ARER SN EREHE ( mm ) -

Fig. 15a. The accumulated rainfall ( mm ) from 14 to 16 October of 1998.
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EEARMRE ST - bk 4 A DUEE
LEMYFHREA B UHTESSELITH
0 B 24 5% (HIA5EF) 1b 0 E£FEE 92lmm
Ea e (1961 % 1090 4F ) MERT R 20.3
ey » HOk EEETERAT 789mm - RREEEIE 14 5
TR SELITH2E 105 (L) ik H
MHFEN S ZETHEERN 160 % BE
RETCHME 4 H 12853 3E 16 B 9K 20
5 (HEARE) ik FRIESE 547mm > F b=
EEEBTEM 25.1 % -

MAHTEZ T (£5 ) 0 13 HESE
g FiE R e AR TR 4 E 16
H&ahsER - Hoh T F#usks 16 BATHlG
(g 543mm A » RS EHEF 15 HATRIE
(] 463mm - 16 ABFERATEEA 412mm HEE

— o

%14 B % 16 HEXMERBREES
(1 152 ) - TTSARAAEIE HIBARAAE &

15b.

chEE R 87 4 10 A 15 B 11 R ROHEE £l

PR ERBRREE L
1998 4210 H 15 @ 0300UTC W HLAEEEME -

PR ade S A (PR ) RRG VR ey B
AR (@ 15b ) - SR 76 4 10 BB
B ( Lynn ) BB TR - HESEI
R AL ER S A A B AR R RS L -

T b 350 L T T R e R A SR LR
LB BRMEZ2ERAIEME (B 15¢ )
ISR R » T B KB AGE R AL
BROK R K2 o BRTCEHLIR R 8 H0 M B3
Fodl (2EFERAEEE > B 15d ~ 15
RISt ) o WEBEAFHE - BB Ew  MEHk
RESARY > ABHIARAMERTHE
S HER % EE R E L BIEER DU
FLUESEA  BH R > HABUERS=
fir o BB EBRLUES  BRH PR
BRI e (R ) - MWEET
K KEIAHL 49 F 170mm > HEBHIR B 2N
Bk BEMEEEEES 43mm X 12mm {0
TAOE R 2 RS B 210mm B 388mm o

Fig.15b. The satellite visible imagery at 0300UTC 15 October of 1998.
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Fig. 15d. The precipitation echoes of CWB Hualien radar station at 0500 LST 16 October of

&l 15d.

1998.
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15e. @l 15d > {HFS 1998 ££ 10 A 16 H 6 K

151, [EIE 15d > {H£ 1998 &F 10 A 16 H'7 R o
Fig. 15f. Same as Fig. 15d, but for 0700 LST 16 October of 1398.
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MR - FEHOREZIZE > 58T
HEH < H R D EER AN BT TRIEM »
16 HERaER S &8 H5 | BriRiRRE
Elp R - _

ANERNMNPEEERENBEXTA

( WHS467571 ) ~ FfT BER - LR
EEIELS% 5 AR BRI SEEGAT G s B A
B Zae—8E ( HI/3 ) BB » ik
b o

R 6 PR HI/3 BERLUBEXEER 16
H5KO04 (HAE) BAIEN 7.5¢ ARE
& EIEEE 10.1sec  THSARES ( Hmax )
FEB ( Tmax ) £ 8 1.0 &2 R & 9.0sec
(KBg) » ERWARAME R EXERE
HE L MEFEERRENREYE - ENEH
( 13 B 00 K53 16 B 7 Bp s ) BRESE
BISFTRRTH 2 Y (LA 16 B7R » i 16
FERREEIR OB FELSE - Fi AT
BRERAPI0H 16 BEREERK -

EERE  BEERMBEEREEEE 16 H -
T8I (LST ) BHGREERRSEE S
FREIEEERBEAN 0 AEZEERN (B 1
4 ) » BRHEABGEREEESR o TEN
AEERS IR HER R R - i 50 D ERSTE
= F A

HeE b OREHME KRR R G
B 16 H8FFE 9 BF (358F) BA%S > iR
26.1 CREFZE 30.4°C» MRHREH Ol HBE
61 % » ZERREEROREIEHERIL LE 20 B
(5 ) EERR > WRRmEREEET
5 HERRE T C HYEBEIN %
([ 17a B 17b ) - briegsd s SR BREE W
RIGEHRMGHIRIERNERIERS (RT) -

FAR b v IR B HE 2 R A B B
BREF R (BIE) - DIRBILEREE
BE - hn b IEENAE - BRIl B - d
EFZHERREZEE BEREXRSE
R o MRARBIFDIE 4 P05 24 Wis LR,
B (16 H 11 KPS0 5845 ) PIRHTHEE - &
AR AT e R 3 o

GIUTHEIS - REBRARENEE > AL
B EEALEEBRRRBRATN > BRI SHD
ERm SIS BEMME R A E
a0 EEEGR L ROTGEER (REEl
RERRNMEERHEDE) - HHERME 5 8
T4 2 KF (RUARS) B4 ERARR—O
B B 20 ARAEKKEKE B
HEE AR 200 AR AMAEE - SEAREK
BEEBRATRE - EERESHRE  87E+5
AR -

# 6. HifbReE R A A S RIRREATANG 25 AR - W8 R
Table 6. The wind speed, the H1/3 and period at WHS467571, Hsinchu, Tungchitao, Hualien
and Pengchiayu wave stations during the period of typhoon Zeb affection Taiwan

ared.

554 ¥ R - 34 ik PR A
(3 8% ) (m/s) |(H1/3» 2R)| (sec)
B
(WHS467571) |10 A 16 B 5:00 | 29,1 7.54 10.1
¥ 10 A 16 8 6:00 16.9 5. 87 7.7
2E8H 10 £ 15 8 15:19 &k h. 72 &%
itig 10 A 16 8 2:00 R 5. 11 9.0
B AE gn 10 B 16 8 20:50 & 6.13 10,9
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Fz1.

1998 4 10 F 16 A A EMEG RSB B BREH

Table 7. The agrometeorclogical data at Bangchow Substatior: of Taitung District Agricul tural Improvement
Station for October 16, 1998.

Agroiéf&;ﬁibﬁ&al Data

Statiom: 72520 ~ TAITUNG Date: 1998 18/16
Alr Air Air Dew Precp. Precp. Wind ¥ind ¥Wind Solar
Time Temp Temp Temp Point - RHX _ (BA) (DA} _ Speed Speed Direc SUN(H) Rad(H) Evap
wax ain na an xean Bax £ax h MI/e2  (H) am
0i:00 Zd.2  25.8  24.2  24.8 100.0 157 215 1.3 104 ] 9.0 0.00 0.0
02:00 24.0 24.2 23.9 24.4 100.0 8.5 _ 28.0 1.1 6.3 ENE 0.0 0.00 0.0
03:00 23.5 24.2 23.5 -24.3 100.0 0.0 28.0 1.5 3.2 SN 0.8 0.00 0.0
04:00  24.2  24.7 23,5 242 100.0 0.0 2800 1.2 46 _ s¥_ 00 0.00 0.0
05:00 23.6  24.4 23.5 241 100.0 0.0 28.0 1.4 4.4 WY 0.0 0.00 0.0
__o08:00 236 25,2 _23.5 23.9 160.0 _ 0.0 28.0 1.4 6.4  WSW 0.0  ©0.00__ 0.0
07:00 24.3 24,3 235 T 4.0 98.2 0.5 28.5 2.4 1.6 WHW 0.8 0.00 0.0
08:00 25.5 25.5 24.0 23.6 89.3 0.0 28.5 2.0 6.6 W 0.0 0.07 0.0
09:00 21.9 29.5 24.4 22.3 71.6 0.0 28.5 2.8 8.6 WNW 0.0 0.20 0.0
B 16:00  28.4 29,6 26.3 21.2 65.0 . 0.0 28.5 4.0 14.2 WsW 0.0 0.33 0.0
11:00 © 29.5  '29.9 28.0 18.7 55.8 8.0 28.5 2.8 14.6 SSE 0.0 0.30 0.0
_12:00 297 36.3_ 26,9  18.8 52,0 0.0 285 4.3 136 W 0.0 0.34 0.0
13:00 ~ 29.5 29.8  28.1 i8.7 52.2 n.o 28.9 2.1 10.1 NY ©.0 0.47 0.0
14:00 30,1  30.2 289 17.9 48D 0.0 285 5.6 17.9 NW_ 0.0 0.44 0.0
15:00 30.4 30.4 29.8 17.8 46.3 .0 28.5 5.3 16.4 k 0.0 0.27 0.0
_ 16:08__ 311 311 30.2 177 447 _ 6.0 28,5 8.0 245 N _ 0.0 0.4l 0.0
17:080 32.0 32.0 31.2 17.0 40.6 0.6 28.5 6.6 19.1 WiV 0.0 0.25 0.0
1800 31,7 32.3  31.6__ 16.3 33.5 0.0  28.5 5.2 13.1 KW 0.0 0.83 6.0
19:00 31.1 31.9 30.7 16.6 41.7 0.0 28.5 2.9 11.5 ¥COTTTT.G T .00 BN
. .20:00 __25.4__31.1. 250 206 748 0.0 285 17 59 W __ 0.0 000 0.0
21:00° " 24.4 25.2 24.0 20.8 80.9 0.0 28.5 2.4 4.0 ¥ 0.0 0.60 0.0
22:00 24,0 24.3 235 189.8  71.5 0.0 23.5 2.0 5.0 ¥ 0.0 0.00 0.0
23:00 23.8 ° 23.9 22.9 22.6 33.0 0.0 28.5 1.3 3.2 Y 0.0 0.o0 6.6
24:00 24.8 24.9 23.7 23.2 91.9 g.0 28.5 1.6 3.1 v 0.0 0.00 0.0




H1/3 ()

16.

Fig.16.

17a.

1998/107160:00

, =hbeds]
1998 &£ 10 A 13 B 00 5% 16 BRFEREBES G ( WHS467571 ) H1 /3 piimik o
The ti:ne sequence of H1/3 wave variation at WHS467571 during 00LST 13 October
to 07 LST 16 October of 1998,

R ]
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ﬁn

Fig.l7a. Auto-hygrothermograph record of temperature ( top } and relative humidity

{bottom} at Taitung station on 16 October of 1998.
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Fig.17b. The sequence of temperature and relative humidity at Taitung meteorological station

on 16 Qctober of 1998.

F - BRAR AR S ABAGE

PR g BREARE HER

HE L RS SRR EER
hRERBRTEESETE  FHAREH
S thikE G ERIER ( CWB TFS / PE )
JrEHE T RAKGE - AEEmOREEABEE
B o BB AR (12 B 1200UTC » dui
(BRI 12.7 B W 130.2 ) HRE
51 1 R TR 0 8 T IR 1 MR SR R A L
eEmEERt 2B (FE B ) » ZEKE
12 /NERRIRITE ( interval ) ¥ » HESEMNE
19 » RSB FHBREREHZTARE -

P2 RS AR R B RSERT 15
H 00UTC B3RHE R BEh I 2 mERTFEA
EEAE  HEHSWER (LUhEREKE
FHBAAE) WiE 20 -
AR RS S RERERE

B RE B2 AAREENEER
X B HERENENOER - FEEEAGE
HREA SR T Efiff R IEHNREER
$§ a

AR L RIS ERE AR S TR

98-

SERESE A EW (CEH) i : O
BEFF (CWB ) @QHAE ( RITD ) ~ @
#F# ( VHHH ) ~ @B & ( PGTW ) ~ G
BIAREREMN ( BCGZ ) R(MIFEMRE ( RPMM )
o B~ &R ( Hata@Eh R ) R : O CLIP
( FIREFSEE:) ~ @ TFS (HRER BRI
) - () EBM (AHEEEER - 0E 21 )
(4 HURA =ff HURRAN (#ilbEk) - 6)ER
¥E GFDN (8 #E0) « @FEEHE NGPS
(Z8ER) ROAKXITYM (BEER) -

DL bR T B S A R TR 24 /B R 48
BRI SR - BRI N\ E{RE R
B HERYIPRERS -

fsk 8a AT%D » 24 NGRS IETRIREE
DA R AR AR - B 146 AE (15 fEHE
) PREKEN 187 AEKRZ (24 EE
%) » CLIPH 188 R EEHFE= ( 23 EE
) KERFB (FH ) B 21 ~ 298
AE o TIHRA EFERATEREEREZRE
i PUUEEENRE AR 208 AR (#
3 fEf%E) » HURA SARIFEETHE 246
AR (B EEBEEE) » PRERRH
TFS Figp @R (£ 8c ) B 109 AE (9
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S 8b i > AL 48 NEFRURR S RIZRR
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(21 BExE) r PEKEEN ( BCGZ )} &
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Zeb. TYPHOON TRACK FORECAST DATE (98/10/11/122-98/10/16,/12%)

2N

LRI B BT SRR (S 15 = 28
NE) RIS KoLk Bk > AR
HEREMEREHEN TR, B a5
EMMBITKE - FHEEE - ARRISES
HOHT 12 4B B EL BB R SR 16 & 0 T
55 14 S5 UAR 0 58 A oL B 5 0 0 L e
TR ARSI SRS (58
92lmm - 789mm F 547mm ) r FEEFES
WS EIRHER A 1 - RO R AL

B 18. bR S5 RS R B R (R o B TS TR -
Fig.18. The stepwised track forecasts of CWB TFS / PE model for typhoon Zeb.
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CWB TFS / PE DATE (98 /10 / 13 /122 ) OPERATION BY VORT

B 19a. 1998 4 10 A 13 H 1200UTC EP%%Q%%E@W%W%E&E%U °
Fig.19a. The track determined by the vorticity maximum forecast of CWB TFS /" PE model
for the date 1200UTC 13 Oct. of 1998.

CWB TFS / PE DATE (98 /10 / 13/ IZA ) OPERATION BY PS

'TY ------- e, .I. ; : ~ : --"."'--
.- 154 . 5' ) ; i §
18.7 .0 X : -

17.0

.30 18.1
36 TR -L209 £01.
42 200
48 20.8
54 220
80 23.0
€66 24.2
72 24.9

130

L‘mht‘:\
19b.  [FIFE 192 > faﬁm@mm% .

Fig. 19h. Same as Fig. 19a, but were determined by the forecasted surface pressure centers.
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CWB TFS / PE DATE ( 98 / 10/ 14 / 00Z ) OPERATION BY VORT

VT

_12;@ 9&30 H
b6 Jai"r‘ 9815, 7 !

2211227
01238 9709

i W 1243 0714
60-E5.5.1258 9720 = |

66 26.8 126098
72 284 1200 i

\.;:}0

19c. [FIfE 19a » {HE 1998 £ 10 A 14 B 0000UTC -
Fig. 19c. Same as Fig. 19a, but for 0000UTC 14 October of 1998.

CWB TFS / PE DATE { 98 / 10 / 14 / 00Z ) OPERATION BY PS

VT

T, S

60" 85.3.125:6 i
66 267 1268867}
72 203 laa 5 965.9

B 19d.  [FlE 19b » {25 1998 42 10 A 14 B 0000UTC -
Fig. 19d. Same as Fig. 19b, but for 0000UTC 14 October of 1998,
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CWR TFS / PE DATE ( 98 /10 /13 /12Z ) OPERATION

BY VORT

g :a‘“{/ﬂu
.......... 30
: / .
o

19c. [FIEE 19a » {AE 1998 4 10 A 14 H 1200UTC -
Fig. 19e. Same as Fig. 19a, but for 1200UTC 14 October of 1998.

BY PS5

CWB TFS / PE DATE ( 98 /10 / 14/ 12Z ) OPERATION

'g 1217 $80.3 : !
9.0 1213 -079.3 : ! : H H
0.4 12E7 ; ; p oo
1.5 424 :

2

Ll

TYPHPON — ZEB i ! ' {f\/"u
JTAU LAT LON; PMIN i ; ! : t
H 121.4 9450 ! : H ; g }
i 0 1217 0804 : i : ! d !

19f. [HE 19b 0 {H£5 1998 £ 10 A 14 H 1200UTC -
Fig. 19f. Same as Fig. 19b, but for 1200UTC 14 October of 1998.
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CWB TFS / PE DATE ( 98 /10 / 15/ 602 ) OPERATION BY VORT

20.7 1210
217 A2ws
82.17121.6
23.2/122.3
--23.8 122.4
24.8 1232
24.5 1247

27;2 127.0
290 128.7
3£.0 1300

19g. [EE 19a - {HE 1998 & 10 A 15 H 0000UTC -
Fig. 19g. Same as Fig. 19a, but for 0000UTC 15 October of 1998.

CWB TFS / PE DATE ( 98 /10 /15 / 00Z )
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24.2 1230
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OPERATION BY PS

= 1Sh. [EIE 19b - {BE% 1998 4 10 A 15 B 0000UTC -
Fig. i%h. Same as Fig. 19b, but for 0000UTC 15 October of 1998.
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CWB TFS .~ PE DATE ( 98 /10 / 15 / 127 } OPERATION BY VORT

D o L e

TYPIOON. £ BABSCY
TAU LAT  LON - PMIM
D 12.0 134.2 998
{6 12,2 1/34.0 10058
A2 12.2 ¥33.4 100433
“#18...12.3 1333 10024
[ 24 A4L03.4, 100d.8

190113

134, 9 alep )
TYPHOON - ZEB

; LON ;’PMIN i

0 121.1 ; 845.0

"121:3 979.1

121.5 o837

122.0¢ 984.8
1224 9616
1228 8795
§79.2
%..979.7

130

w198 FilE 19 - {HES 1998 £ 10 A 15 H 1200UTC
Fig. 19i. Same as Fig. 19b, but for 1200UTC 15 QOctober of 1998.

CWB TFS / PE DATE ( 98 / 10 / 15 / 127 ) OPERATION BY VORT

TYPHUON..:-_,_BABS 7
'r.(u LAT  LDN el
D 120 1342 8981
/6 120 183.6 10088
/12123 f33.4 10043
716...12.0 133.3 10024
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Tgog:2,

14.1 1337
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54155 .134.2 .
60 154 154.2, 1601
sa 17.4 1346 10078
18.4 134.8 1001.5
TYPHOON - ZE:B
i AU JLAT  LON I PMIN
- 0 1211 § 945.0
“r21:24979.1
121.3! 985.7
1217 9B4.6
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Fig. 19). Same as Fig. 19b, but for 1200UTC 15 October of 1998.
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CWB TFS / PE DATE ( 98 ./ 10 / 16 / 00Z } OPERATION BY VORT

TYPHOON -~ 'Z.P..B
Lon PHIN
0 #J8 1223 ®35.0
6 2h.5 1228 0765
#5.0 120.0 976.9

B 1240 9
.2 1245

19k. [EI@ 19a - {H55 1998 £ 10 A 16 B 0000UTC -
Fig. [9k. Same as Fig. 19a, but for 0000UTC 16 Cctober of 1998.

CWB TFS / PE DATE ( 98 / 10/ I6 / 00Z } OPERATION BY PS

LON

tde 1223

2p.6 1228

01220
41239 g

.3 124.4

M 191, [EiE 190 o {5 1998 4 10 A 16 H 0000UTC -
Fig. 19l. Same as Fig. 19b, but for 0000UTC 16 October of 1998.
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S ,ﬁ %} i ;;1",_
s b RN T e

20c { 36hr ) 20f ( 72hr )

90. 1998 4 10 f 15 [ 0000UTC th oA S B R B Ng4F T SREBL K TR (2)12 /N5
(b) 24 ANEE + (C)36 /NEE + ()48 ANRE ~ ()60 /NFRz (172 NS
Fig.20.The(a)12hr > (b)2éhr - {(c)36hr ° (d)48hr » (e)60hr » and(f)72hr sea level pressurc

and precipitation ( mm ) formatted by CWB TFS / PE model at 0000UTC 15 Oct of

1998.
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CWB EBM FORECAST TRACK ( 98 /10 /11 ./ 12Z-98 / 10 / 16 / 00Z )

21. 1998 £ 10 F 11 H 1200UTC %5 5 EBM =2 hp 0l < B R -
Fig.21. Typhoon tracks stepwise-forecasted by EBM for typhoon Zeb from 1200UTC 11 Oct.
to 0G0OUTC 16 Oct. of 1998.

Bl 22a.  SwiABEEIZ & K12 — (HXB 1998 £ 10 A 26 RBHSmER) -
Fig. 22a. Photo shows the flood condition after typhoon Zeb's attack
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{22, FAIRAEUE S S5E T (HUE 1998 4210 A 26 HEEHR ) -
Fig. 22b. Photo shows the flood condition after typhoon Zeb’s attack.

SRS G ST = (ERE 1998 45 10 B 27 BEH) - B AR EILRRFE S

B 22¢.

EFTBs T B IR ik BT -

Fig. 22¢c. Photo showed the mud slide condition over northern Taiwan associated with the

typhoon Zeb.
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8. REIZETEH - HAEHNR BB R (2)24 JMRE (b)48 /NRFRS R R T O 15

ST LB o
Table 8a. Errors of selected track forecast techniques at (a)}24hr and (b)48hr for typhoon Zeb.

24-HOUR MEAN FORECAST ERROR (KM)

cLIP CHB HURA PETW RITO BCBZ VHHH RPHM
CLIP 23 188

189 0
CNB 23 188 24 187

188 0 187 0

HURA 2 188 23 108 23 246
246 57 246 57 2% 0O

PGTW 23 188 24 187 23 246 24 211
214 25 211 24 214 -3t 211 ¢

23 188 24 187 23 236 24 211 24 211
209 20 211 24 208 -3 M1 g 211 0

BCGZ 1% 190 15 154 15 261 15 264 15 229 16 146
146 -44 146 -48 146 -114 146 -118 146 -83 146 O

VHHH 3 20 3 233 3 248 3 9 3 146 3 186 3
298 96 208 64 298 50 208 203 298 151 298 112 298 293

RPHM 6 240 6 227 6 301 6 162 6 118 4 168
246 5 246 18 246 -55 246 93 246 127 231 62 135 *igg 242 243

RJIID

48~HOUR MEAN FORECAST ERROR (KM)

CLIP CHB HURA PGTH RJITD BLGZ VHHH
CLIP 21 440
430 0
CWB 21 440 22 387
398 -42 387 0

HURA 21 440 21 398 21 505
505 64 505 107 505 O

PGTY 20 442 21 400 20 501 21 357
361 -81 357 ~42 361 -140 37 0

R0 21 440 22 387 21 505 21 357 22 206
204 -146 296 -90 294 -211 309 -48 298 (

BCGZ 14 529 14 457 14 603 13 429 14 309 14 377
377 -151 377 -79 377 -225 400 -29 377 68 37 0

HiH 3 67 3 729 3 648 3 475 3 538 3 587 3 B4
' 844 16% 844 114 844 196 844 368 844 305 844 257 844 0
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% 8c. HRERFRRBRERHOREZ BT RERTIRE
Table 8. Mean track forecast errors of thphoon Zeb from CWB TFS / PE model.

ZEB
12HR 24HR 36HR : 48HR € QHER T2HR

ERRORS DIST ANG SPD D90 DIST ANG SPD D90 DIST ANG SPD D90 DIST ANG SPD D90 DIST ANG SPD D90 DIST ANG SPD
98101112 84. 15. 4. 9. 70. g. 0. 42, 3%. 1. 1. 8. 33. 2. 0. 23. 78. 3. 1. 43, 178. 6. 1.
58101200 B80. pE- 0. 44 . 48. -3. 1. -20. 46 . -3. 0. -28. 40. -2, 0. -24. 270. 4. 4. 63. 283. -5. 3.
98101212 64. -3. -5. -8. &3. G. -3, 0. 12, 1. 0. 3. 144. 6. 2. 66 . 175. -1. 3. -13. 165, -2. 2.
98101300 96. 14. -4. 39. 138, 13. -1, £9. 197. 15. 1. 108. 183. 12. o. 99. 339. 1¢e. 1. 182. 248. 12. 1.
98101312 46. -5. -4. -10. 31. -2. ~1. -7. 31. -3. 0. -15. 22, -1, -1. -6. BO. -3, -1, -24. 98. -4. -1.
98101400 63. 24. -2. 27. 33. 4. -1. 11, 96 . 19, -1. 40. 135. 8. -2. 50. 193. 11. 0. 103. #rddddddrtthkins
98101412 16, 16. -4 . 25. 83. 10. -2, 31. 200. 5. -5. 24 . 206 . 1. -4, T, kkkkkhkkh A bR A R A A A S Ak hkFh ko kbbb A
92101500 33. Q. -3, 0. 202, -5. -8, -14. 238. -3. T, =15, hkkhkkkdckkhkkkkkkhkd FhkdkA bAoAk Ak bk ddd kdd kb kA kA Ak A kA x
98101512 186, -5. -15. -7. 312. -3, -113. B, hEkRk kb ke AFEEE LI AT I AR A ARk h Rk WA R ARk Rk Rk Rk kkkkh kA k ok ok kAR AR Rk
98101600 128. -3. -11. g kkkkkk kR kk kA kkk ok h AA KA AR R AL ARy kkknkhk ok ok d kb hkdhk hh kAR AR A b Ak E AR AL L Ak F Rk R ARk ok hdkk*s
NCASE : 10 10 10 10 9 g 9 9 8 8 8 8 7 7 7 7 6 6 6 6 5 5 5
MEAN : 86. 7. -4. 15. 10%. -2. ~-3. 12. 106, 3. -2, 6. 109, 4. -1. 31. 189. 5. 1. 5%. 194. 1. i.
ABSMEAN 10. 5. 20. 5. 3. 22. 5. 2. 3L. 5. 1. 389. 7. 2, T71. 6. 2.
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REPORT ON TYPHOON ZEB OF 1998

Hénry Fu-Cheng Liu
Weather Forecast Center, Central Weather Bureau

ABSTRACT

This article mainly deals with typhoon Zeb about its evolution, movernent,
and the rainfall and central pressure observed over Taiwan area. Discussions on
the verifications of various subjective and objective track forecasts are also
included.

Typhoon Zeb formed over the ocean of the Philippine islands and then
moved northwestward toward Taiwan. The center did not landover Taiwan but
passed offshore about 60 to 100 km of eastern Tajwan and later on moved north-
northeast toward Japan, and finally dissipated as a tropical depression over
Japan islands.

The observations showed that there were heavy rainfall over the northern,
northeastern and eastern parts of Taiwan when typhoon Zeb were nearby.
Owing to the effects of the rainbands within the northeast quadrant of typhoon
zeb and the topography of Taiwan, the maximum accumulated rainfall of 92imm
was observed at the Chutzehu station during the period of Zeb’s invasion. In
addition, a peak gust of 55m /s was observed at the Lanyu station and a mini-
mum pressure of 974 hPa was observed at the Chengkung station. The total
losses estimated about US$16 miilion.

To all subjective track forecasts for typhoon Zeb done by the Central
Weather Bureau, the averaged 24hr track forecast error is 187km and the aver-
aged 48hr track forecast error is 387km. Among all track forecasts available at
CWB, the CWB TFS / PE model provided the best track forecast for typhoon
Zeb. The forecast track errors are only 10%km for 24hr and 109km for 48hr.

Key words: typhoon * pressure  distribution of rainfall + westerlies + track

forecast
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Fig 1. The best track for tropical storm BABS.
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Table 1. The best rack positions, intensity and movement of typhoon BABS,

#5 K &R g8E | PoAR | RARL | BREE | 8850 | BHEE

{UTC) ‘ {hPa) m/s km degree km/hr
98101512 12.0N 134.2E 998 13 100 WNW 18
98101518 12.IN 133.3E 998 18 100 WHNW 17
98101600 122N 132.7E 998 18 100 WNW 15
98101606 L8N 131.8E 998 18 130 Y 15
98101612 11.6N 131.5E 995 20 100 W 10
98101618 12.0N 131.3E 995 20 100 w 10
98101700 12.0N 131.6E 995 20 100 W 10
08101706 12.0N 131.0E 095 20 100 W 10
98101712 12.0N 130.3E 990 23 120 w 10
98101718 12.0N 129.9E 996G 23 120 W 10
08101800 12.0N 129.6E 990 23 120 W 10
98101806 12.0N 129.2E 990 23 120 W 10
98101812 12.0N 129.2E 990 23 120 W 10
98101818 11.6N 129.2E 990 23 120 W 10
98101900 10.6N 125.6E 985 25 120 WNW SLY—8
98101906 10.5N 129.5E 980 28 150 WNW 5
98101912 10.5N 129.4E 980 28 150 WNW 5
28101918 11.ON 129.0E 975 30 180 WNW 5
98102000 11.5N 128.3E 970 35 200 | 80 WNW 10
98102006 11.7N 127.7E 960 40 200 | 80 WNW 15
98102012 121N 127.2E 850 43 200 | g0 WNW 15
98102018 127N 126.4E 950 43 220 | 100 NW 15 |
98102100 13.IN 125.6E 950 43 250 | 100 Nw 15
98102106 13.3N 125.1E 950 43 250 | 100 NW 15
98102112 13.6N 124 3E 950 43 250 1 100 NW 12
98102118 13.9N 123.5E 950 43 250 1 100 NW 12
98102200 14.2N 123.2E 260 40 250 | 100 NwW 10
98102206 |~ 146N 122.6E g60 40 250 1 100 NW 12
98102212 149N 122.0E 960 40 250 | 100 NW 12
98102218 15.3N 121.4E 960 40 250 | 100 NW 12
98102300 16.2N 120.6E 970 35 250 | 100 NwW 15
98102306 16.5N 119.4E 970 35 250 | 100 NwW 15
98102312 16.5N 119.0E 970 35 250 | 100 NW 15
98102318 17.0N 118.5E- 970 35 250 | 100 NwW i1
98102400 18.0N 118.2E 970 35 250 | 100 INW—NNW 11
98102406 17.6N 1H71E 970 35 250 | 100 NNW 11
08102412 17.8N 116.7E 965 38 250 | 100 NNW 11
98102418 18.3N 116.5E 965 38 250 [ 100 NNW 9
98102500 194N 116.4E 965 38 250 | 100 NNW 9
98102506 19.7N 116.3E 965 38 250 | 100 NNW 9
98102512 20.3N 116.3E 963 35 250 | 100 N ]
98102518 20.6N 1164E 865 35 250 | 100 N 9
98102600 21.IN 116.5E 965 33 250 1 100 NNE 9
98102606 21.7N 116.7E 975 30 250 | 100 NNE 9
98102612 224N 117.3E 975 30 250 NNE—NE 13
98102618 231N 117.9E 975 30 250 NE 13
93102700 237N 118.4E 980 28 200 NE 15
98102706 242N 118.8E 990 20 150 NE 15
98102712 24 9N 119.2E 995 18 100 NE 15
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