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Fig.3. Ten-day ( 11 % 20 H » October of 1998 ) mean sea surface temperature ( top ) and

anomalies { bottom ) over the Pacific area.
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Fig.4. The satellite visible imagery at 0000UTC 12 October of 1997.
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Fig.5. The satellite infrared imagery at 0800UTC 13 October of 1998.
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% la. AOEEE AT RARR (@) REFERL - () SRR R () Ao IEENRED L
ELRLEE
Table 1a. Radar fixes of the center location of typhoon Zeb from (a)Kaohsiung (46744),
(bYHualien (46699), and (c)Wufensan{46685).

() TEREM, IR E (A (c) B{EBEE, R IIE R R
RRIGHAE) | AR | SR BREIGH RS | M | R
1517L 2070 | 121.00 160600L, 23.70 1 12220
1518L 20.80 | 121.00 160630L, 23.70 | 12220
15191 2090 ! 121.10 1607001 2340 1 12230
15201 21.00 {12110 160730L X X
15211 21.10 | 12110 160800L 2410 | 122,30
1522L 2120 | 121.10 160830L, 2430 | 12230
1523L 21.30 ] 121.20 160900L, 2440 | 122.30
1524L 21.50 | 121.20 160930L, 24.40 | 122.40
1601L 2170 | 12130 1610001 | "24.50 | 122,50
161030L, X X
161100L X X
161130L X X
161200 | X X
161230L X X

161300L 25.00 | 122.50
161330L 25.00 | 122.50
161400L 2520 | 12270
1614300 2570 | 123.10

(b) TH{ERER,  TEEEEIERTR

BRI | B | KO 161500L 2480 | 123.40
1603L 2296 | 121.95 161530L 2490 | 123.80
1604L 23,20 | 121.90 161600L 2500 | 124.00
1605L 2338 | 121.94 161630L 25.20 | 124.00
1606L 93.47 | 122.05 1617001 2530 | 124.10
16071 23.76 | 12213 161730L 2550 | 124.30
1608L 23.91 122.19 1618001 2570 | 124.70
1609L 24,10 | 122.35 1618300 X X
1610L 24.40 | 122.50 161900L 25.80 | 124,70
1611L 2460 | 12270 161930L. 25.80 | 124.70
16121 2483 | 12292 162000L 2590 | 124.70
1613L X X 1620301 X - X
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% 1b. HPREKFEHEDORARES PO AR o
Table 1b. Center location and intensity of typhoon Zeb analyzed by Satellite Center of CWB.

BEfRE (UTC) i ” SR LET

H] O8] & [ () [68 (E) | PR TICINO.
10 10 | 00 | 00 10.8 141.9 Poor 1.0/1.0
06 | 00 10.0 1412 Poor 1.0/1.0

12 00 { 100 140.1 Poor 1.5/1.5

18 00 10.1 138.6 Poor 2.0/2,0

‘ 21 | 00 10.2 138.0 Poor 2.0/2.0
10] 11 o0 00 10.6 138.0 Poor 2.5/2.5
03] 00 '

06 | 00 10.9 136.4 Poor 25/2.5

09 | 00 11.2 135.7 Poor 2.502.5

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 3.5/3.5

101 12 | 0O 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 12.4 130.6 Fair 4.0/4.0

12 00 12.6 130.2 Fair 4.5/4.5

18 | 00 13.6 129.0 Good 5.5/5.5

21 00 14.2 128.4 Good 5.5/55

101 13 | 0O 00 14.6 127.7 Good 5.5/5.5
03 | 00 15.1 126.9 Good 6.0/6.0

05 | 00 15.4 126.4 Good 6.0/6.0

06 00 15.5 126.0 Good 6.5/6.5

07 G0 15,5 125.7 Good 6.5/6.5

08 | 00 156 125.5 Good 6.5/6.5

09 | 00 15.7 125.5 Good 6.5/6.5

10 | 00 15.8 125.1 Good 7.0/7.0

11 a0 159 125.0 Good 7.0/7.0

12 | 00 159 124.7 Good 7.0/7.0

13 00 16.0 1245 Good 7.0/1.0

16 | 00 16.1 123.9 Good 7.0/1.0

17 Q0 16.1 123.8 Good 7.0/1.0

18 00 16.2 123.7 Good 7.0/7.0

19 (4] 16.3 123.7 Good 7.0/1.0

20 00 16.5 123.6 Good 7.0/1.0

21 00 16.7 1234 Good 7.0/7.0

22 00 169 123.1 Good 7.0/1.0

23 00 17.0 122.9 Good 7.0/1.0

10] 14 | 00 | 00 17.0 122.7 Good 7.0/7.0
01 | 00 17.1 122.6 Good 7.0/7.0

02 | 00 17.2 122.5 Good 70/10

03 | 00 17.2 1223 Good 6.5/7.0

04 | 00 17.3 122.0 Fair 6.0/6.5

05 00 17.4 i21.8 Fair 5.5/6.0

06 00 174 121.6 Fair 50/55
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(Continued Table 1b)

10l 14|07 ] 00 174 1214 Fair 5.0/5.5
08 | 00 174 1214 Fair 5.0/5.5
09| 00 17.4 121.3 Fair 5.0/5.5
101 OO 17.4 121.3 Fair 4,5/5.0
11 00 17.4 121.3 Fair 4.5/5.0
12 | 00 17.4 121.3 Fair 4.5/5.0
13 | 00 17.6 121.3 Fair 4.5/5.0
14 1 00 - --- -—- —-
151 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 18.9 121.1 Fair 4.5/5.0
20 | 00 19.0 121.1 Fair 4.5/5.0
21 | 60 19.1 121.1 Fair 4.5/5.0
22 00 19.2 121.1 Fair 4.5/5.0
23 | 060 19.3 1214 Fair 4.5/5.0

10115100 00 194 121.4 Fair 4.5/5.0
0l | 060 19.5 121.3 Fair 4.5/5.0
02| 00 19.6 121.2 Fair 4.5/5.0
03 | 00 19.7 121.0 Fair 4.5/5.0
04 | OO 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 | GO 20.3 i21.1 Fair 4.5/5.0
08 | 00 20.5 121.1 Fair 4.5/5.0
09 1 00 20.7 121.2 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 21.2 121.2 Fair 4.5/5.0
13 | 00 213 121.4 Fair 4,5/5.0
14 { 00 o = — ---
15 | 00 --- - — e
16 | 00 220 121.7 Fair 4.0/5.0
17 ] 00 223 121.8 Fair 4.0/5.0
18| 60 22.5 121.9 Fair 4.9/5.0
19 | G0 22.8 122.0 Fair 4.0/4.5
201 QO 23.0 122.1 Fair 4.0/4.5
211 00 23.1 122.2 Fair 4.0/4.5
22 | 00 23.3 122.4 Fair 4.0/4.5
23 | 00 23.4 122.5 Fair 3.5/4.0

10| e | Q0 | 00 23.6 122.5 Fair 3.5/4.0
01 | 00 23.8 122.6 Fair 3.5/4.0
02| 00 24.2 122.6 Poor 3.5/4.0
Q3 co 24.3 1227 Poor 3.5/4.0
04 | Q0 24,4 1227 Poor 3.5/4.0
05| 00 24.6 122.7 Poor 3.5/4.0
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{Continued Table 1b)

05 | 00 24.8 1227 Poor 3.5/4.0
07 00 25.0 122.7 Poor 3.5/40
08 | 00 25.1 122.9 Poor 3.5/4.0
1016 | 09 | OO 253 123.3 Poor 3.0/3.5
10 ] 00 253 123.9 Poor 3.0/3.5
11 Q0 25.3 123.9 Poor 3.0/3.5
12 00 258 124.0 Poor . 3.0/3.5
13 00 26.0 124.1 Poor 3.0/3.5
14 | 00 o e - " emm
15| 00 -—- -— - -—
16 00. 270 125.4 Poor 3.0/3.5
171 00 27.2 125.7 Poor 3.0/3.5
18 00 274 . 126.1 Poor 2.5/3.0
19 | 00 27.5 126.6 Poor 2.53.0
20 00 277 127.1 Poor 2.5/3.0
21 00 28.0 127.7 Poor 2.513.0
221 00 28.3 128.3 Poor 2.5/5.0
100717100 00 29.3 128.6 Poor 2.5/3.0
03 00 29.5 129.3 Poor 2.513.0
06 | 00 29.9 130.0 Poor 2.5/3.0
09 | 0O 30.9 131.5 Poor 2.53.0
12 00 32.8 132.4 Poor 2.5/3.0
15 00 339 134.5 Poor 2.0/2.5
18 | 00 364 136.0 Poor 2.0/2.5
21 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 HilZEEERE » d.0AL
B 27.7 B A 1265 B > PLRE
975hPa » L LB KJEE 30m /s » EE
38m /s 0 7THRBREPERS 300 AE (H
6 ) o HfHREEIEHERE T 180 /B ( 7 K 12 /)
W) £ 10 B 18 B 0000UTC Ei s
WRiE (®7) -

I fH B B > 2B AT AR
WS -ELRERR (270 F 293
) o R (REE 20 B 25 A8 jadEeE
B 212 O 1200UTC 18 » ST B
F& SR B (2%E 8a & 8b ) » B4
R - 2 14 5 1800UTC » H2EIfm e

( Westerlies ) 233 [@HFEILRBE » HAL
WA BT - BB 16 14 0000UTC dafd ARk

WEBRNTEHELAE  (FRREEP L —E
AREB I FRAEAL  H 16 B 00 BE 14
B ( LST ) SR ERERSEN (8
60 E 100 B ) (B9 K& 9b ) - BEHEANEN
SR - B L BR{AREE — B RS MR AL E
B ERER AL A ( SHNETREE) 8
ABHZE - HBEHREH 1959411 B17THE 19
H 88 S (2538 (Freda) BOEERIGL (@ 10 -
JTWC » 1960 ) « ‘

FEEHA NG R RS B3PS AT - T RS,
FREPH MRS T HBHEEFESE
BlEte R > H (10 B 10 B 1800UTC B
10 A 14 B 0600UTC ) $##EErRE 18 F 25 &
BH-pfH (10H 14 HI20UTCEI0HI6H
0600UTC ) HIEFEAILE BB (R » BB HER
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%2, IMIAEAE, (HREE 9810 ) BEERRAE O AIE R B EEH

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

Alal & (el g | fo |G 8RR | #Hig | TAR 10000 | 5o 4045 4R | il
(UTCH CA ) 3 (Y | AR | &KX AT |C0 8| MRS | BAEE
{hpa) | Wik LR (o) | (2E)
(n/s)
10 | 40| 068 [10.5]141.5( 1002 13 |T.D.| ¥ 3 --- ~--
12 [10.5]140.51 1000 13 {T.D.| ¥ 15 --- -—-
18 [10.5]139.0 998 18 2 | WNW | 20 100 - £ &
10111 ] 00 [10.6138.0! 998 18 ¥ | WNYW | 20 100 -
06 {10.8{136.21 9%0 23 £ W20 100 -—-
12 [10.8]134.8 | 980 28 $2 ¥ 20 150 -—-
18 [10.8[133.7] 980 28 2 L 20 150 -—-
bzl oo [1r2]132.8¢ 970 | 33 + ¢ WNW [ 20 250 100
06 [12.01131.3] 965 35 L 25 300 120
12 112.7][130.2) 965 35 + 1 N 25 30¢ 120
~18 | 13.7]129,1| 960 49 F ] Y 25 300 120
10 113] 00 [14.7]127.71 940 45 o NY 25 350 150
06 [15.5}1126.2 1 930 51 % 1 N¥ 25 350 150 gL
12 |16.0f124. 8} 920 55 % | NY 22 350 150 [ e kb
18 116.51123. 4 920 55 % | NV 18 350 150 |/ kmL
10 {14 00 |17.01122.7[ 920 55 3| MW 18 350 150 | bkl
06 |17.4[121.8] 830 5l & N¥ i8 350 150 | ErL
12 | 17.9[121.41 945 45 | NNW 15 350 120 |4 bt
18 [18.7]121.5% 945 45 ¥ N 15 350 120 [ Erb
10115 00 (19.5[121.0¢ 945 45 ¥ N 13 350 120 |BEr b
06 |[20.2]121.07 945 45 | NNW 13 300 120 |Ltrt
12 |2).0[121.1] 945 45 + [ NNW 13 300 120 |/ bErk b
18 |22.6[121.8] 948 43 | NRE 13 300 120 |&Emkk
10 16| 00 |23.8[122.4| 956 38 + | NNE | 22 300 120 | rre b
06 [24.8|122.8| 565 33 + | NNE | 22 300 100 | Emt
12 |126.2[124.4] 970 33 i NE 26 300 100 |k
18 |27.7[126.5} 975 30 ¥ | NE 28 300 -=- L3
21 |28.2|127.3} 975 30 #2 | NE 33 300 --- AL
10 [ 17| 00 [98.91128.4[ 978 28 $2 | KE 40 250 -~
06 |30.411030.1 | 985 25 ¥ | AE 46 230 ---
12 132.8[132.0} 985 25 $2 | ANE 16 230 ---
18 {36.0§135.8| 985 25 8 [ NE 73 250 e
10 (18| 00 |39.8[130.0] 99C 20 | NE 75 Q- ~—- Hi

(2R T.D. =SEEIEERE - L =HERE)
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# 3. IABERc RSB S ERAA R
Table 3. Warnings issued by CWB for typhoon Zeb.

T AR mA BN [ % i B & S
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- & AT B B R
)
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Qﬁj:ﬁﬂtiiSlO 141 2 |30/ Eills
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6. 1998 4 10 A 16 A 1800UTC HFEXEHE °
Fig.6.  The surface analysis at 1800UTC 16 October of 1998.
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Fig.7.  The surface analysis at 1800UTC 18 October of 1998.
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Fig.8a. The 500 / 700 / 850 hPa mean flow at 1200UTC 12 October of 1998.
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Fig.8b. The 300 / 500 ,/ 700 hPa mean flow at 1200UTC 12 October of 1998.
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Fig.9a. Surface analysis over the Asia area at 1800UTC 15 Qctober 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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% 5a. PRERBHIEERRIER 1998 £ 10 A 13 BATEABMNRARREATERE - foRE K
e EL °

Table 5. The maximum winds » gust and rainfall observed at CWB stations on October
13,1993,

BHi: RE87T 410 A 13H

e T S T A N
gh ol [V o) SR (/s) JIUFD 5D SRS (n/s) aun
W 75 10.7 225 17.1 5.6
fie B 180 7.0 t90 17.3 0
Wy T ) S0 2.4 100 t0.4 T
Wk 130 4.3 130 [t.7 0
B 70 6.1 110 10.8 - 2.6
& e 80 7.8 120 14.2 0
W 110 8.1 110 13.9 0
oo 60 6.0 50 .3 0
BB 70 4.3 110 8.1 0
B 110 5.2 150 7.1 0
= 340 3.0 60 5.9 0
Lo 340 5.7 360 7.6 0
% ] 7 4.7 90 7.7 0
EEIRL 30 2.1 30 3.3 0
w1 10 6.8 30 12.4 0
fif - Bl 280 2.6 140 4.8 0
A 340 4.3 10 7.6 0
E il 90 7.0 90 1.9 0
K EH B 20 10.3 20 t3.4 0
i 50 7.6 100 12.0 0
RG] 340 5.2 310 8.7 0
# K 50 4.6 120 10.6 0
& 290 4.3 320 6.8 0
KoOW 50 6.7 130 13,5 0
(TR 30 25.3 30 33.0 14.2
ERE 40 8.4 {10 17.6 0

BiEE L —AEERA T WBF
2.ZRRI « S PRERBHE M
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ZFob. [FlF5a » BFHEB 198 EI0AI4H-
Table 5b. Same as Table ba, but for October 14, 1998,

Hi: REIS7THE 108 148

REEHE R K OZFE ¥ R Ok BE O OH Mok 4
il YLD (D JEGEE (m/s) IS (8 G (n/s) nm
W4k Ly 200 16.2 200 23 .4 1.0
i 180 12.8 160 25.6 1.1
MW 10 2.3 170 10.7 6.9
Wk 140 5.0 130 2.8 0.5
£ & 130 6.5 180 15.3 10.1
= 80 7.1 110 13.1 2.4
R A 90 8.4 70 6.2 ¥ 0.9
TR 60 7.2 80 14.6 0
H W 90 3.9 200 9.6 73.0
E 170 8.7 190 17.0 58.5
B 250 2.4 260 4.4 0
15 R 350 3.7 360 5.9 "0
{6 120 9.8 130 13.2 61.5
2| F 30 4.7 360 9.4 I
R 20 6.9 60 13.6 0
B B4 340 3.2 130 6.5 3.5
B 300 3.4 320 5.3 0
s 100 13.0 110 22.3 7.8
R EH B 20 1.5 20 15.2 0
AR 20 7.9 50 4.1 96.7
=R 340 4.3 10 6.0 0.5
& W 40 5.0 20 1.7 49.8
Eo Mk 290 4.5 330 7.6 2.5
KR 50 8.0 110 18.6 38.8
I 20 23.2 50 4.5 46.0
HERE - 30 13.5 90 25.4 27.0
BizE ¢ 1 — MBI T REBR

2RI E R ERE R
3 * ERAERN . ERiET -
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*=5¢c. [ Ga > BRSS9 FE W HISH:
Table 5c. Same as Table 5a, but for October 15,1998.

i : RE 87410 A 15 H

[Faome e A 2 ¥ R K B EV Mook
gL BOEGE () PR (/s ) [BURT () I (m/s) i
A RE 23.2 45 31.8 102.7
Y 190 11.5 180 28.9 365.4
Wy T W 180 5.5 100 17.2 371.0
A 20 6.9 140 15.1 201.3
OB 60 | 12.7 90 22.3 1232.5
& b 60 8.0 110 21.1 276.5
i i 90 7.4 40 16.0  [* 131.6
oM 30 15.3 40 26.8 31.7
B 70 9.1 90 21.1 2881
fE 90 14.4 180 33.5 299.5
& 20 6.4 120 15.3 16.1
ek 20 20.1 S0 37.0 21.0
AT 70 10.4 100 15.5 373.0
/| A 20 4.4 10 1.0 34
L 30 15.9 70 35.0 5.0
[ - £ (L {00 6.9 150 16.9 92.5
T L0 10.1 30 22.9 16.4
E gl 090 14.3 120 35.4 112.2
HE B 360 29.8 20 45.5 12.5
W L 20 14,9 40 28.6 381.9
S 360 17.2 30 30.7 15,0
& W 40 8.8 40 22.8 463.0
& Wt 360 11.5 30 25.0 28.5
Kk 30 13.2 90 38.5 289.9
ot 70 4.2 70 48. 1 [51.5
H #F 40 13.3 90 29.3 . 339.0
BHEE @ 1~ e T FRER

2.3 ¢« REEh R RSB A

3. * fEIHEEN > ERUESE -
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F5d. [Fl¥5a {HREIS 1998 FE1W0H16H -
Table 5d. Same as Table 5a, but for October 16,1998,

H#l: REBTEI0A 16 H

BESEE R A T B R Ak PE B [ sk HE
ki S UEMEL () R (m/s) [ () AL (/) i
2 i 295 395.0 295 §3.2 283 .7
e E] 350 29.2 350 48.9 412.0
¥ Wl 350 11.3 340 28.8 543.0
oK 320 12,9 320 27.8 145.3
B E 330 173 | 20 34.8 216.0
= b 300 13.8 20 12.4 226.7
]S 320 16.5 340 28.0 180.0
oo 10 £5.1 360 33.7 133.2
N 20 9.8 90 21.2 i81.1
Bt 110 15.7 S 34.0 9s.5
a5 20 9.2 100 23.7 82.9
5 10 26.0 10 41.72 27.5
& i 90 12.0 ) 18.0 112.5
B 180 4.8 300 18.0 102.4
W 10 | 16.8 30 32.8 7.0
By B2 phy 300 6.7 360 22.3 225.0
xR 350 10.6 10 25,1 78.0
E o 330 16.9 310 35.9 204.7
WE B 20 31.0 20 43.5 30.0
% | 240 6.8 230 1.6 4.5
=R 360 15.9 330 25.2 56.5
= 290 4.9 30 td .4 1.0
& M 310 4.9 340 27.1 41.§
KR 190 7.3 260 19.7 8.4
(S 250 37.5 260 55.0 2.5
S 280 13.8 330 28.9 t1.S

BhiaE : 1. — W T REHF
2. BRI SSEEPR R R B
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ﬁSa]mmEﬁﬁ%@%@ﬁﬁ%ﬁ¢%ﬁ%ﬁ%@ﬁﬁﬁﬁﬂ
Table 5e. Some extreme values observed at each CWB station during the influence of
typhoon Zeb attacked from 00LST 14 to 02LST 17 October of 1998.

10 B 14 A 00 12 10 A 17 B 02 KL SRR ke AR AN %

i N )

R AR E A i, UL BUH1 BitaP Y B2 P I o
I R AR L e ey )
#O¥A E
i 4 Wi 483 | 75 13 | 1614 | 106 16 | 1614
K M| 459 | 29 7 1615 | 10 i2 | 1614
% @l 542 | N/JA | N/a | N/A | 42 9 1517

# ] 455 28 1 1613 63 12 1613
¥ Ik 788 20 11 1613 98 15 1614
M A ) 921 N/A | N/A | N/A 03 10 1616

B k| 3445 | 23 6 | 1601 | 55 | 10 | 1612
¢ db| 506 | 25 6 | iotl | 65 | 12 | 1813
s | 171 | 29 7 | 1522 | 67 | 12 | 1610
& bl 99 | N/A | N/A | N/A | 4T o | 1602

% k| 495 | 48 10 | 1605 | 82 | 14 | 1602
o A #1375 | N/JA | N/A | N/A | 33 7| 1614
| 327 | 2T, 6 | 1620 | 712 13 | 1614
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Fig. 15a. The accumulated rainfail ( mm ) from 14 to 16 October of 1998.
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Fig.15b. The satellite visible imagery at 0300UTC 15 October of 1998.
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Fig.15c. The 30-year mean precipitation at Anpu station of Taiwan.
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Fig. 15d. The precipitation echoes of CWB Hualien radar station at 0500 LST 16 October of
1998.
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Fig. 15f. Same as Fig. 15d, but for 0700 LST 16 October of 1998.
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Table 6. The wind speed, the H1/3 and period at WHS467571, Hsinchy, Tungchitao, Hualien
and Pengchiayu wave stations during the period of typhoon Zeb affection Taiwan
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The ti:ne sequence of H1/3 wave variation at WHS467571 during O0LST 13 October
to 07 LST 16 October of 1998.
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Fig.17a. Auto-hygrothermograph record of temperature ( top ) and relative humidity

(bottom) at Taitung station on 16 October of 1898.
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Fig.17b. The sequence of temperature and relative humidity at Taitung meteorological station

on 16 October of 1998.
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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

19a. 1998 E 10 A 13 | 1200UTC nb%&i%}%ﬁéﬂﬁ*ﬁuﬁﬁ&ﬁqﬂfu °
Fig.19a. The irack determined by the vorticity maximum forecast of CWB TFS / PE model
for the date 1200UTC 13 Oct. of 1998.

CWB TFS / PE DATE ( 98/ 10 713/ 124 ) OPERATION BY PS
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Fig. 19b. 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
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19c. [FI®l 19a » {HF 1998 4 10 B 14 H 0000UTC -
Fig. 19c. Same as Fig. 19a, but for 0000UTC 14 October of 1998.

CWB TFS / PE DATE ( 98 / 16/ 14/ 00Z ) OPERATION BY PS
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Fig. 19d. Same as Fig. 19b, but for 0000UTC 14 October of 1998.
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CWB TFS / PE DATE ( 98 /10 / 13 / 12Z } OPERATION BY VORT

19e. [RIE 19a » {HE 1998 % 10 B 14 H 1200UTC -
Fig. 19¢. Same as Fig. 19a, but for 1200UTC 14 October of 1998.

CWB TFS / PE DATE ( 98 /10 / 14/ 12Z ) OPERATION BY PS5
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Fig. 19f. Same as Fig. 19b, but for 1200UTC 14 October of 1998.
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CWB TFS ./ PE DATE ( 98 /10 / 15/ 00Z ) OPERATION BY VORT
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Fig. 19g. Same as Fig. 19a, but for 0000UTC 15 October of 1998.

CWB TFS / PE DATE ( 98 /10 /15 7 00Z ) OPERATION BY PS
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Fig. 19h. Same as Fig. 19b, but for 0000UTC 15 October of 1998.
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CWB TFS / PE DATE ( 98 /10 / 156/ 12Z ) OPERATION BY VORT
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- Fig. 19i. Same as Fig. 19b, but for 1200UTC 15 October of 1998.

CWB TFS / PE DATE ( 98 / 10 /7 15 /127 } OPERATION BY VORT
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Fig. 19j. Same as Fig. 19b, but for 1200UTC 15 QOctober of 1998.
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CWB TFS / PE DATE ( 98 /10 / 16 / 00Z ) OPERATION BY VORT
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Fig. 19k. Same as Fig. 19a, but for 0000UTC 16 October of 1998.

CWB TFS5 / PE DATE ( 98 ~ 10/ 16 / 00Z ) OPERATION BY PS

TYPHOAN - ZCB;
LON  PyiN
0 B 1223 9350

6 206 122.8 9765

12 /#5.0 1229 8769

18 /254 123.9 77
2d4-i428,3 :

30/ 2678 TR

a8/ 126.4

42 20.0 1279 9788
| 48 =285 1206 fevoe

54 309 1315 f979.3
60 ..32.8 133.5 [ 980.0

Ta‘\g«sa 136.4 f

B 191,  [EE 19b » {355 1998 4210 B 16 H 0000UTC -
Fig. 191. Same as Fig. 19b, but for 0000UTC 16 October of 1998,

-105-
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20c ( 36hr ) 200 ( 72hr )
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(b) 24 /MR~ (C)36 /NI ~ ()48 /MY (e)60 /INRFR ()72 AN ©
Fig.20.The(a)l2hr > (b)24hr > (c)36hr ° (d)48hr » (e)60hr » and(f)72hr sea level pressure
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 B 11 B 1200UTC trir sk EBM #HA M AR Bl - BEER -

Fig.2l. Typhoon tracks stepwise-forecasted by EBM for typhoon Zeb from 1200UTC 11 Oct.

to 0000UTC 16 Cct. of 1998.

22a.  WifARSRIZE Kige— (HE 1998 4F 10 A 26 QEFOHER) -
Fig. 22a. Photo shows the flood condition after typhoon Zeb’s attack
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I 22b,
Fig. 22b. Photo shows the flood condition after typhoon Zeb’s attack.

w e oL S = (HRED 1998 4E 10 [ 27 HBHEHD) > BPAYRE RGN

22c.  Tw
7R 8 B YR EARE KB 1L LA ST -

Fig. 2%c. Photo showed the mud slide condition over northern Taiwan associated with the

typhoon Zeb.
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# 8. RETEFY - BAEIRRERERZ (@24 /B (b)48 /)RR KRR IR 505

A LEREER 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 PGTH RITO BCSZ VHHH RPMH
CLIP 23 188

188 0
CWB 23 188 24 187

188 0 187 ¢

HURA 23 188 23 188 23
246 57 2468 57 246

PGTR 23 188 24 187 23 246 24 211
214 2% 211 24 214 -31 21 0

RITD 23 148 24 187 23 246 24 211 24 211
209 20 211 24 209 -37 211 6 21 0

BCGZ 15 190 15 194 15 261 15 264 1% 229 16 146
146 -44 1456 -48 146 -114 146 -119 146 -83 145

VHHH 3 201 3 233 3 248 3 94 3 146 3 185 3 298
2908 96 208 64 208 50 298 203 298 150 208 112 298 ¢

RPMM 6 240 6 227 6 a0l & 162 6 118 4 168
246 5 246 18 2456 -55 246 B3 246 127 231 62 mé-%g 2& 2%

246
¢

49-HOUR MEAN FORECAST ERROR (KM)

CLLP CWE HURA PGTHW RITD BCGZ VHHH
cLip 21 440
440 t
Chb 21 440 22 387
398 -42 387 ]
HURA 440 21 398 21 508

21
505 64 505 107 G505 0

PGTW 20 442 21 490 20 501 21 397
361 ~81 357 -42 361 -140 357 0

RITD 21 440 22 347 21 595 21 357 22 1286
204 -146 296 -90 294 -211 309 -48 296 0

BCGZ 14 528 14 457 14 603 13 429 14 309 14 37/
377 -151 377 -79 377 -225 400 -29 377 68 377 0

VHHH 3 67 3 729 3 648 3 475 KK 3 587 3 p44
844 162 844 114 844 196 844 368 844 305 44 257 BM4 0
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REPORT ON TYPHOON ZEB OF 1998

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

ABSTRACT

This article mainly deals with typhoon Zeb about its evolution, movement,
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 Taiwan 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 million.

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
7eb. The forecast track errors are only 109km for 24hr and 109km for 48hr.

Key words: typhoon » pressure - distribution of rainfall - westerlies » track

forecast
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