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Fig. 1. The surface analysis at 1800UTC 3 July of 2000,
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2.2000 5 7 B 5 B 1800UTC {LSMEHEERE -
Fig. 2. The infrared satellite imagery at 1800UTC 5 July of 2000.
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Fig. 3. The best track of typhoon 0004 (Kai-tak).
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Table 1. The best track center positions, intensity and movement of the typhoon Kai-tak.

Bl & | 46 | B | Bl |36 | GO0 | GREE | BEL | Ry |7ARUR| 108 WSRREE | EE
UTO| & | 8 | 5B | Of | LB ET | OH | BRE | EEB
(B) | (BD) |(hPa)| KA | X TR (DR PR | A
' | H (B BB
(km | (m/s) B)
/hr)
7500|187 [1208 995 — 15 [ID. [NE [0 [~ |-
06 (189 1205 995 |~ 5 ITD. @@ |- |~ |-
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76 00 |94 103990 85 (B3 @ |[®@m |- |20 |-
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F 2a 4 FRASCSHMTRREARR (a) RESEEL - (b) fEEFREILR (o) AALEE
BEAE G E U FR
Table 2a. Radar fixes of the center location of typhoon Kai-tak from (a)Kaohsiung(46744),
(b)Hualien(46699), and (c)Wufensan(46685).

(a) 5 4 BREGH . Lo e TR L (46 T4 TE (T RS EAHY

A

AR B RS Ac DsDs FsFs
(BEges) | BE | BE | o) | (mmcE) | (B ks)
070807 20.1 119.1 . 5 --- —

08 20.1 119.2 5 90 10.7

09 20.1 119.2 5 0 0
10 202 | 1194 5 53 19.6
i1 202 119.4 5 - —
12{ 202 1194 5
I3 202 119.4 5 ——— —_
14 202 119.5 5 65 7.0
15 203 119.6 5 60 10.7
16 203 119.7 5 69 12.5
17 20.4 119.9 4 66 27.0
18 20.5 120.2 5 71 28.6
19 20.6 120.4 1 50 30.0
20 20.6 120.4 1 0 0
21 20.6 120.4 1 0 0
22 20.6 120.5 i 80 1.1
23 207 120.6 1 64 10.7
24 20.8 120.8 | 60 17.9
070901 21.0 121.0 1 42 35.7
02 212 121.2 1 43 35.0
03 213 1214 1 ~—— 18.0
04 214 1214 2 - 10.7
05 21.6 121.4 1 - 214
06 219 121.4 4 S 32.1
07 22.2 1214 4 - 32.1
08 227 121.4 4 —— 33.5




(b) 25 4 YEBAT RO TE R E R (46699) (T RS BIFER

IR 5 , &c DsDs FsFs
(BaEr) | PR | BE ) emey | (@) | (B ks)
070903 21.23 121.35 3 —— ——
04 2122 | 12140 3 103 49
05| 2140 | 121.50 3 37 240
06 2198 | 12138 2 346 67.0
07 22.38 121.42 2 5 44.5
08 2285 | 12146 1 5 522
09| 2313 | 12155 1 17 319
10 23.36 121.51 1 — —
(c) &4 s oL T S LU R (4668 5) R (v B R B Y
R - e ' Ac DsDs FsFs
CE L e CERERE) | (B | (BE ks)
07090500 23.0 121.4 5 20 20.0
0930 23.0 121.4 5 20 20.0
1010 231 121.4 5 15 20.0
1030 233, 1213 5 15 20.0
1100 235 121.5 2 15 25.0
1130 235 121.4 5 15 25.0
1200 236 121.5 5 15 27.0
1230 24.0 121.5 5 5 30.0
1300 24.4 121.8 1 5 30.0
1330 24.8 121.8 5 5 30.0
1400 24.6 121.6 5 5 27.0
1430 24.8 121.4 5 5 27.0
1500 24.4 121.8 7 0 30.0
1600 25.5 121.5 2 340 350
1700 257 121.4 2 340 35.0
1800 25.9 121.3 2 340 30.0
1900 26.1 1215 2 340 35.0
2000 26.3 121.3 2 350 35.0
2100 26.5 121.3 2 0 33.0
2200 26.7 121.3 2 0 38.0
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£ 2b. PREEFREHE DD LB 4 SBREEZ L E A SR B R R
Table 2b. Center location and intensity of typhoon 0004{Kai-tak) analyzed by the Satellite Center of

CWB.
BeEL | Pl s EfF THEE | TEBERRS
B9 |&| SEEE | my | g P T |CHE | Zof | g Pt R
73 |18 [EIRIR 16.00 11510 (Poor 150 (150
7 3 |2t EIRAR 1620 |119.10 _|Poor 150 [i.50
7 _[& |00 [IRFEIR/VIS 16.30 11900 [Poor .30 |1.50
7 |3 |03 [R/EIR/VIS 16.70 11940 {Poor 1.50 {150
T |4 |06 IR/EIR/VIS 17.70 12020 |Poor _ [200 |2.00 EE I
7 [& |09 |IREIR/VIS 18.20 12050 |Poor 200|280 = |6
7 4 |12 |IVEIR 1850 12060  [Poor 200 [2.00 3
T |# [15 [EIRIR 18.50 1200~ {Poor 60 |2.00 (6
7 |¥ [18 [EIRIR 15.50 12030"  |Poor 2000 [2.00 G
7 {& [21 |E[RR 18.60 126776 |Paor 200 |2.00 =R 6
7 5 100 TR/EIRVIS 13.60 120770 |Poer 200 200 I
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Fig. 4. The ten-day (1 to 20, July of 2000) mean sea surface temperature (top) and anomalies (bottom}

over the Pacific area.
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Fig. 5a. The surface analysis at 0600LITC 9 July of 2000.
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Fig. 5b. The visible satellite imagery at 0000UTC 11 July of 2000.
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Fig. 6a. The 300/500/700 hPa mean flow streatnlines at 1200UTC 7 July of 2000.
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Fig. 6b. The 500/700/850 hPa mean flow streamlines at 1200UTC 7 July of 2000.
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Fig. 6¢c. The 500 hPa analysis chart at 0000UTC 10 July of 2000.
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Fig. 8a. The surface analysis at 0000UTC 6 July of 20060.
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Fig. 9. The surface analysis over Taiwan area at 0300UTC 9 July of 2000.
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Fig. 10b, Same as Fig. 10a, but for Chengkung station (upper) and wind speeds matched for comparison
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Fig. 11. Surface analysis for the Taiwan area at 2200UTC 9 July of 2000.
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Table 3. Warnings issued by CWB for typhoon Kai-tak.
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Table 4, Meteorological sumimary at each CWB observation station during the passage of typhoon 0004 (Kai-tak).
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[ 978.2 09/06:1% | 54.5 | WSH | 03/06:28] 34.% SE | 08/06:30 | 47.0 08/21:53 15.5 08/22:37 153.5 § 08/07:01-09/14:54

i (kL 988.2 09/15:58 | 41.9 SE |-09/15:27] 27.8 | ESE | 09/15:29 ] 40.0 09/17:21 18.5 09/17:52 176.9 | 0B/05:45-09/23:00
L 993.6 09/03:32 | 17.4 | ENE | 09/07:44] 9.4 NY | 09/13:27 | 18.5 09/13:29 8.0 09/13:43 42.2 1 08/07.10-09/17:55

REY 992.2 09/05:00 | 24.0 NH 09/14:44 | 18.1 | NWN¥ | 09/16:05 | 30.0 09/14:04 8.0 89/15:55 68.5 | 08/13:55-09/19:07
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Table 5. The maximum winds, gust and rainfall observed at CWRB stations on July 8-9, 2000.

REERGE(KAL-TAK) fEEE 0004
E 8 HOOKFE 7 B 9 H 21 Bz EMENE G ABEEME
W | BENR AT HOBRER ] | AR HA BRI R
(mm) |FESEKs) FERE (AR | Kis)  [EIREREL |Gt
FFLLE

2 177 50 | 10 0917 84 14 0916
B OB 123

" ORE 194

g% w257 26 6 0912 53 10 0914
¥ =g 151 45 9 0905
i By 85 27 6 0908
W k| 54 35 8 0917
&  JH 57 35 8 0917
w52 19 5 0818 34 8 0901
a5 | 37

B 4 36 8 1919
0 B & 46 23 6 0911
£l 166 23 6 0911 45 9 0917
ol B (L] 104

BB 27

£  mg 48 33 7 0917
= O 19 27 6 0914
T | 259 32 7 0911
B zpl 258 37 8 0911 | 62 11 0908
&  H| 198 48 10 0911
* & 165 48 10 0905
" & 246 24 6 0820 54 10 0904
B o 154 61 11 0907 109 17 0908
B W 42 35 8 0908
el 67 39 8 0917 48 10 0915
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Fig. 12. The accumulated rainfall(in intervals of 20 mm) from 6 (00LST) to 9 (23LST) July of 2000.
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Fig. 13a. The radar echoes from Kachsiung

station at 1528 UTC 8 July of 2000.
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Fig. 13c. Same as Fig. 13b. but for 0130 UTC.
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Fig. 13b. The radar echoes from Hualien station

at 0000UTC 9 July of 2000.
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Fig. 13d. The radar echo composite chart at
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Fig. 13e. The 0.5 velocity (Kts) data for Wufensan (46685) station of CWB at 0831 UTC 9 July of 2000.
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CWB TFS/PE DATE (00/07/08/122) OPERATION BY 500WPa H

TYPHOON = ;I {TAK
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Fig. 14a. The stepwised track forecasts of CWB TFS/PE model (500hPa height centers) for typhoon
Kai-tak.
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Fig. 14b. The stepwised track forecasts of CWB TFS/PE model (surface pressure centers) for typhoon
Kai-tak,
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Table 6. Mean track forecast errors of typhoon Kai-tak from EBM model.

KATZTAK

ERRORS
00070600
00070612
60070700
Co070712
¢0070800
0p0708B32
00070300
00070912
00071000

NCASE

MEAN :

ABSMEAN :

‘EBM. model forecast error |(

12HR
BIST ANG
111. 47.
147. 61.
54.-129,
73. -39,
125. -33.
B4, -1,
21. -4,
231. -26.
221. -20.
g )
118, -12.
37.

SPD D30
4. bBS.
11.. 76,
1, -15.
4. -37.
5. -67.
7. -3.
-1. -16.
7.-122.
10.-3108.
8 9
5. -26.
5. b56.

24HR
DIST ANG
259. 54,
337. 100.
178. -75.
235, -55,
201L. -~26.
84, = 7.
151, -10.
4931, -31,
hkkkhkkkhkk
8 8
242. -11,
44,

20000p )
SPD D30
8. 136.
12, 175.
5. -86.
4.-128,
4.-106.,
1. 44 .
-1. -78.
2.-263.
LR A R LR LS L
8 ‘8
4, -39,
5. 128.

3I6HR
DIST AMG SPL D390
428. 60. 10, 221,
523,-136. 13.-188.

351. -64. 5.-188B.
338. -40. 3.-181.
103. -8. -1. -54.
126. 5.- -2, 47.
317. -14. -4.-157.

CERE LS TR TEREE RS R & L]

xRk *hkhkhhkhdkhddkhhkik

7 7 7 7
312, -23. 4. -T72.
42. 5. 148,

48HR
DIST ANG SPD D90
557. 24. 11. 138.
732.-107. 11.-346.

416. -42. 5.-~224.
263. -19. 0.-137.
i88. -3. -~4. -28.
2ZB5. 4, ~6. 48.

fkkhkkdhhkdkdodkkkdkdkohkkd
Fhkhkdkdtdhhkhhkibhkhkdddkd

dhkhkkhkkhkkhkkkhkhkdkhkRdihkh

& 6 6 6
407. -20. 3. -92.
30. &. 153.
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Table 7. The error of selected track forecast techniques at (a)24hr and (b)48hr for typhoon 0004
{Kai-tak).

Ta 24-HOUR MEAN FORECAST ERROR (KM)

CcLIP CHE TESS HURA PETH RJTD BC6Z VHHH APMM

cLye 16 283
283 o

cHB 16 283 18 162
164 -118 162 2

TFsSS 5 253 6 48 6 140
125 -127 140 -7 140 0

HURA 14 298 14 168 5 125 14 248
248 50 248 F9 240 114 248 .

PETH 15 283 18 162 6 140 14 2438 18 214
- 229 -62 214 51 218 77 231 -16 214 [}

RITD. 16 283 18 162 5 140 14 248 18 214 18 184
157 -125 164 1 211 7yo 166 -31 164 -50 164 0

BC&Z 13 268 15 1717 5 127 11 259 15 227 15 177 15 235
242 -25 235 57 250 122 25¢ -9 235 7 235 By 235 0.

VFHH 14 287 16 178 5 127 12 258 16 233 16 175 14 248 16 216
222 -64 216 40 220 92 227 -27 216 -16 216 40 211 -37 216 o

RFHM 6 307 T 203 2 116 & 275 T 272 7 231 7 262 7 209 T 33
342 35 333 129 346 229 342 66 333 61 333 101 332 70 333 124 333 o

Th . 48-HOUR MEAK FORECAST ERROR (KH)

cLIP CHB TFSS HURA PETH RITO BCEZ VHRH

CLIF 12 655
655 a

CHB 12 655 14 466
518 -137 466 0

TF5S 4 6i6 5 464 5 262
212 -403 262 -201 262 [}

HURA i? 685 10 507 4 212 10 642
642 -42 642 135 S8B 375 642 0

PETH 12 655 14 466 5 262 16§42 14 601
. 657 1 601 135 609 1346 675 33 601 ]

- RATD 12 655 14 466 5 282 10 642 14 601 14 453

BCEZ 12 835 14 466 5 262 10 642 14 601 14 459 14 575
642 .12 575 169 616 353 650 7 575 -25 §75 116 575 0

VHHH 12 655 14 466 5 262 10 542 14 6ol 14 45% 14 575 14 524
551 -j03 524 57 544 281 531 -111 524 -77 524 64 524 .51 524 0
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Fig. 15a. Surface analysis over the Asia area at 0000UTC 11 July of 2000.
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Fig. 15b. The infrared satellite imagery at 1500UTC 10 July of 2000.
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REPORT ON TYPHOON 0004 (KAI-TAK) OF 2000

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

ABSTRACT

This article mainly deals with typhoon 0004 (KAI-TAK) of 2000 about its evolution, movement,
rainfall and central pressure observed over the Taiwan area. Discussions on the verifications of various
subjective and objective track forecasts are also included. '

Typhoon Kai-tak formed over the ocean northwest of the Philippine Islands and moved northward
toward Taiwan. The typhoon center landed Taiwan at Chengkung, and moved north to north-northeast
toward the East China Sea after invading Taiwan. Finally, it dissipated as a tropical depression.

The observations showed that there was heavy rainfall over the northern, northeastern and ¢astern
parts of Taiwan when Kai-tak invaded or was nearby. Owing to the the rainbands within the northeast
quadrant of typhoon Kai-tak and the effects of the topography of Taiwan, the maximum accnmulated
rainfall of 638mm was observed at the Binglong station during the period of Kai-tak's invasion. In
addition, a peak gust of 54.5m/s and a minimum pressure of 978 hPa were also observed at the Lanyu
station. The total losses were about US$ 1.8 million.

Of all subjective track forecasts for typhoon Kai-tak by the Central Weather Bureau, the averaged
24hr track forecast error is 162km in distance and 466km for the 48hr track forecasts. Among all track
forecasts available at CWB, the TFS/PE model presented the smallest track forecast error; its mean

distance errors are 140km for 24hr forecast and 262km for 48hr forecasts.

Key words: typhoon Kai-tak, track forecast.
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