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Fig 1. surface chart at 00UTC on 9th of September of 1993.

(The solid line means the isobar of surface, interval is 4hPa)
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Fig 2. The observation data and geopotential height of 500hPa at 12 UTC on 9th of September of 1993.
(The thin line means 500hPa-contour, interval is 60gpm)
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Fig 3. surface chart at 00UTC on 10th of September of 1993.

(The solid line means the isobar of surface, interval is 4hPa)
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Fig 4. surface chart at 12UTC on 10th of September of 1993.

(The solid line means the isobar of surface, interval is 4hPa)
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Fig 5. surface chart at 00UTC on 11th of September of 1993.

(The solid line means the isobar of surface, interval is 4hPa)
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(BRI SRR - I PE £ 4hpa)
Fig 6. surface chart at 12UTC on 11th of September of 1993,

(The solid line means the isobar of surface, interval is 4hPa)
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Fig 7. The observation data and geopotential height of 500hPa at 12UTC on 10th of September of 1993,

(The thin line means 500hPa-contour, interval is 60gpm)
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Fig 8. The observation data and geopotential height of 500hPa at 12UTC on 11th of September of 1993.

(Thg thin line means 500hPa-contour, interval is 60gpm)
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Fig 9. The observation data and geopotential height of 500hPa at 12UTC on 12th of September of 1993.

(The thin line means 500hPa-contour, interval is 60gpm)
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Fig 10. The observation data and geopotential height of 500hPa at 12UTC on 13th of September of 1993,

(The thin line means 500hPa-contour, interval is 60gpm)
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Fig 11. The best track of typhoon ABE.

(The solid/dashed line around Taiwan indicates the distance of 150/250km from Taiwan)
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12. 824£9 F 12 2082, 700hPa # I EH B i BB o3 4T

(B 5 R AR M B AR 227 T00hPa 2 S5 54 [ B £ 30gpm.)
Fig 12. The observation data and geopotential height of 700 hPa at 12UTC on 12th of September of 1993,

(The dashed line means wind shear , the thin line means700hPa-contour , interval is 30gpm.)
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Fig 13. The observation data and geopotential height of 700hPa at 12UTC on 13th of September of 1993.

(The dashed line means wind shear, the thin line means 700hPa-contour, interval is 30gpm)
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(RE AR RN VG, A T AR 2 7R 850hPa i % Bt [l 7% 30gpm.)
Fig 14. The observation data and geopotential height of 850 hPa at 12UTC on 12th of September of 1993.

(The dashed line means wind shear , the thin line means 850hPa-contour , interval is 30gpm.)

15. 82429 F 13 H208F:2. 850hPa HIHI T} K. B B8 53477
(HEAR SRR VG0 A1 B 467 5% 7R 8 50hPa 7 & h et I B 5 302 pm.)
Fig 15. The observation data and geopotential height of 850 hPa at 12UTC on 13th of September of 1993,

(The dashed line means wind shear , the thin line means 700hPa-contour , interval is 30gpm.)
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Table 1. The best track, center pressure, movement direction, movement speed, the maximun wind

speed and the radius of typhoon ABE.

‘B oMl b ta E | PoRE | BHye | SRR | R X K & | FAFEED)
g |mmer] g w«t (hPa) (deg) (kts) |45 &f/A| e | 30kts | 50kts
9 | 18 | 196 | 124.2 998 335 2 18 23 100 -
10 | 00 | 197 | 124.1 998 315 1 18 23 100 -

06 | 19.9 | 123.9 995 315 3 20 25 | 150 -

12 | 200 | 123.7 992 300 2 23 28 | 150 -

18 | 201 | 1235 990 300 2 25 33 150 -

11 | 00 | 203 | 123.1 985 300 4 28 8 | 150 | -
06 | 206 | 122.5 980 300 6 30 40 | 150 .

12 | 207 | 121.9 980 280 6 30 40 | 150 -

18 | 208 | 121.3 980 280 6 30 40 150 -

12 | 00 | 209 | 1205 980 280 8 30 40 | 150 -
06 | 211 | 119.8 972 285 7 33 43 150 | 50

12 | 213 11192 972 290 6 33 43 150 | 50

18 | 21.5 | 118.7 972 295 5 33 43 150 | 50

13 | 00 | 21.8 | 1183 960 . 310 5 38 48 | 150 { 50
06 | 22.1 | 1179 960 310 5 38 48 150 |50

12 | 223 | 1174 950 295 5 43 53 150 | 50

18 | 22.6 | 116.9 950 305 6 43 53 150 | 50

14 | 00 | 23.0 | 1162 950 300 8 43 53 150 | 50,
06 | 235 | 1152 960 300 10 38 48 | 150 | 50

12 | 24.0 | 114.1 985 295 11 28 38 | 100 | -
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kAR R PEBEAS 1504 H » T-number 2
3.0 - HATEILPE RS B A B - Mok 14 G L R 4 AR
Hii@ AR « T-numberZRREHEE D » 7 12H 0300UTCHY
T-numberE A £4.5 » HRRARE R 12H 0600
UTCHBAR B REE, » O REBEENEZEIT2hPa »
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Table 2. The eye-fixes by Kaohsiung radar and Hualian radar for typhoon ABE.

0¥ i ERTEPORE | BEBHFE | LA | RETE PG | @BEBHTH | REE

Ale | ML | & &R (deg) HA 13 4 - (deg)

9 | 11] 1140 . - - - 20.6 122.8 - -
11 | 1600 - - - - 20.8 122.4 294 -
11 | 1700 - - - - 20.9 122.3 295 2

1800 | - - - - 20.7. 122.2 190 3
1900 | 22.1 122.1 i - 2086 | 122.19 341 2
2000 | 20.9 122.0 - 5 2088 | 122.03 276.5 2
2100 | 20.9 122.0 - 5 2089 | 122.02 312 3
2200 | 21.0 121.9 300 5 2101 | 121.96 332.7 2
2300 | 21.0 121.7 270 5 2097 | 121.82 252.6 3
12 { 0000 | 20.9 121.6 " 240 5 2095 | 12176 255.7 2
0100 | 208 121.5 230 5 2092 | 121.61 256.6 2
0200 | 207 121.4 210 2 2098 | 121.36 283.9 2
0300 | 20.7 121.2 290 i 207 | 121.38 175.4 2.
0400 | 208 121.2 310 1 2091 | 121.27 333.9 2
0500 | 209 121.1 330 1 2101 | 121.16 314.3 2
0600 | 20.9 121.0 290 | 2103 | 121.09 290.1 2
0700 | 21.0 120.8 290 1 2107 | 121.03 302.6 2
0800 | 21.0 120.6 280 1 2109 | 121.00 310.2 - 2
0900 | 21.0 120.4 270 1 . - - -
1000 | 21.0 120.2 270 1 - - - -
1100 | 21.0 120.1 270 1 - - - .
1200 | 210 120.0 270 ] - - . .
1300 | 21.0 119.9 270 1 - - - .
1400 | 211 119.7 270 1 . - - -
1500 | 21.1 119.6 270 1 - . - -
1600 | 21.1 119.6 - 1 - . - -
1700 | 2L1 119.5 280 ] - - . -
1800 | 212 119.4 290 1 - . . -
1900 | 21.2 119.3 290 1 - - - -
2000 | 21.2 119.2 280 I . . - -
2100 | 213 119.1 290 1 . . . .
2200 | 21.2 119.1 290 1 . - - -
2300 | 212 119.0 290 1 - - - -
13 | 0000 | 213 118.9 300 ] - . : -
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Table 2. (continued) The eye-fixes by Kaohsiung radar for typhoon ABE,

i B BT | BEBHFE | g

Ale s | #x | wx (deg)

9 {13010 214 | 188 320 1
0200 | 215 | 1187 330 1
0300 | 216 [ 1186 330 1
0400 | 217 | niss 320 ]
0500 | 218 | 1185 320 ]
0600 | 218 | 1184 310 I
0700 | 218 | 1183 310 1
0800 | 219 | 1183 300 1
0900 | 21.9 118.2 "300 1
1000 | 220 | 1181 290 1
100 | 220 | nso 300 1
1200 | 221 117.9 300 1
1300 | 221 117.9 310 1
1400 | 221 117.9 300 )
1500 | 221 | 1178 300 1
1600 | 221 | n7s 320 1
1700 | 222 | 1177 320 i
1800 | 222 | 1177, 1
190 | 22 | 1177 . 1
2000 | 222 | 1176 300 ]
2100 | 223 | 1175 280 1
2200 | 223 | 1174 290 ]
2300 | 224 | 1173 290 1

14 [ 0000 | 224 | 1172 290 ]
0100 | 224 | n71 290 1
0200 | 225 | 1170 320 1
0300 | 226 | 1169 302 1
0400 | 228 [ 1168 323 1
0500 | 229 [ 1167 320 1
0600 | 229 | 1166 300 1
0700 { 230 | 1165 310 1
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HYSREE » WAEREZE 14 H 0000UTC » 38 B EH} KRR
fERE R\ BT E SR B — B MR A AR > 3F
KIRG + BBERINER » BEREMBERI3H
1200UTCZ2 14 H 0000UTCH] 5% 1 4= oy HH b 7 B Foc o
AOE Y - I % B MG LR PG L R 0 8 A B VS T
R HA ERm R e 2RI R B K
BRFHARZERKZEE » Cl-numberBi 1415
Ao RGRBEE A 0 YRR TR
TORHEUR B EGR EE B ARG » TR 1S 14 H 1200UTC
RGN E B - R IR W IR TS R IR
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Table 3. Warnings issued by Central Weather Bureau for typhoon ABE.

PRI A L1 (5) R o ‘ g lanl u
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Table 4. Satellite fixes for typhoon ABE by the Satellite Center, Central Weather Bureau.

) TC 5 1% i
AR R AL B:m: '; ﬂ: :# 4 i& gi:‘l‘~nu‘mb:i CI—numbe:
C¥B c»&s 110833 | 21.2 122.4 4.0 4.0
C¥B GHS 09133} 21.2 122.3 4.0 4.0
C¥B GHS 10]26] 209 122.3 4.0 4.0
C¥B GHS 11 [33( 20.8 122.3 4.0 4.0
C¥B GHS 17133 20.6 121.4 4.0 4.0
C¥B GNS 20 |33 20.8 121.1 '4.0 4.0
C¥B CXS 22 (26| 20.9 120.9 4.0 4.0
C¥B GNS 23 (33| 20.9 120.8 4.0 4.0
CHB ~ GKS 1210033 | 21.0 120.5 4.0 4.0
C¥B GNS 01 (331 21.1 120.3 4.0+ 4.0+
CHB GHS 0233 2.1 120.1 4.5 4.5
C¥B GHS 0533 2.1 119.7 4.5 4.5
C¥B GHS 08 (33| 21.1 119.4 4.5 4.5
C¥B GNS 09 (33| 21.1 119.3 4.5 475
C¥B GHS 1133| 21.2 119.3 5.0 5.0
CWB GHS 16 | 33| 21.5 118.9 5.0 5.0
C¥B GHS 20133 21.7 118.7 5.0+ 5.0+
C¥B GHS 22 (26 21.9 118.5 5.5 5.5
C¥B GHS 23 133 21.9 118.4 5.5 5.5
C¥B GHS |13 |02 (33| 22.0 118.1 5.5 5.5
CHB GHS 05 [ 33| 221 117.8 5.5 5.5

— 38 —




#F 4. (B) PRI|EF/HFESOEEERE DO Z B E O RRESE R
Table 4. (continued) Satellite fixes for typhoon ABE by the Satellite Center, Central Weather Bureau.

UTC o 4 ; T
RHAR b n:m i(h: 63\ :l:, H ;1 i&@ gﬁjl‘—numb)eir C{I—numbe_rJr
C¥B GNS 11]os |83 21.2 122.4 4.0 4.0
O¥B GHS 09 |33| 2.2 122.3 4.0 4.0
CHB GHS 10]26| 20.9 122.3 4.0 4.0
CHB GNS 11|33 20.8 122.3 4.0 4.0
CHB GHS 17133 20.6 121.4 4.0 4.0
C¥B GHS 20133 208 121.1 4.0 4.0
CHB GNS 22 26| 209 120.9 4.0 4.0
C¥B GHS 28|33 209 120.8 4.0 4.0
C¥B GHS 1200f33| 21.0 120.5 4.0 4.0
CHB GNS 01 33| 211 120.3 4.0+ 4.0+
CHB GHS 02133] 211 120.1 4.5 4.5
C¥B GHS 05{33] 21.1 119.7 4.5 4.5
CVB GHS 08(33] 211 119.4 4.5 4.5
CHB GHS 09133 21.1 119.3 4.5 475
CYB GNS 11]33| 2.2 119.3 5.0 5.0
C¥B GNS 16 33| 21.5 118.9 5.0 5.0
CHB GHS 20133 21.7 118.7 5.0+ 5.0+
CHB GHS 22126 | 21.9 118.5 5.5 5.5
CHB GNS [23 ]33] 21.9 118.4 5.5 5.5
CHB GHS 13]02{33] 22.0 118.1 5.5 5.5
CWB GMS 051 33 22.1 117.8 5.5 5.5
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Table 4. (continued) Satellite fixes for typhoon ABE by the Satellite Center, Central Weather Bureau.

FRm | e M UTC) | ¢~ 5 B | % ) 4 il it

B | o] iR £ T-number Cl-number
C¥B GMS 1308 |33 22.1 117.7 5.5 5.5
C¥B GMS 10 | 33 22.2 117.7 5.5 5.5
C¥B GHS 11| 33 22.3 17.7 5.0 5.5
C¥B GHS 151 33 22.5 117.3 4.5 5.5
C¥B GMS 17 | 33 22;6 117.1 4.5 5.5
C¥B GHS 20 1 33 22.8 116.9 4.5 5.5
C¥B GHS 22 {26 23.0 116.6 4.5 5.5
C¥B GXS 23 | 33 23.2 116.5 4.5 5.0
C¥B GHS 14 | 02| 33 23.4 116.1 4.0 4.5
C¥B G¥S 05 | 33 23.6 115.3 4.0~ 4.0
C¥B GMS 09 ] 33 23.9 114.6 4.0- 4.0-
C¥B GMS 11133 24.1 114.0 3.5 3.5
C¥B GHS 15| 33 24.4 - 113.3 3.5- 3.5~
C¥B GXS 17 ] 33 24.5 113.] 3.0 3.0
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Table 6. 24hr forecast error statistics of different forecasting techniques for typhoon ABE.

R ¥ RERA #3145 X (HURRAN) Bibm AR Aa ¥ B RRAE
GTRE | ARRE | GERE | ARKRE | ERE | ARKRE | AFRE BRIRE

10/02:00 16.4 -18.71 :

10/08:00 111.7 31.63 260.15 17.04 94.60 -6.58 43.28 | 51.38

10/14:00 147.89 38.47 129.22 32.13

10/20:00 122.76 43.48 43.1 6 36.86 98.80 8.55 73.66 18.88

11/02:00 115.49 38.32 62.46 -9.53

11/08:00 132.78 51.85 122.76 31.47 244.55 20.55 174.73 73.96

11/14:00 157.06 49.67 182.34 22.117

11/20:00 171.85 52.57 156.04 40.24 524.21 46.12 45.72 17.60

12/02:00 53.21 6.69 179.21 -17.710 <

12/08:00 75.95 32.40 84.40 12.67 564.35 43.45 233.78 58.58

12/14:00 99.58 5.82 352.24 -12.55

12/20:00 115.66 -10.01 145.01 -20.00 369.74 12.40 234.78 5.25

13/02:00 93.44 -21.20 205.21 -8.42

13/18:00 117.50 14.47 165.84 510.45 2.52 108.20 12.34

13/14:00 132.27 15.50 177.02 16.16 :

13/20:00 69.77 22.36 73.42 25.13 174.28 9.89 167.25 19.63

14/02:00 63.42 | 17.46 105.50 "

14/08:00 92.53 22.03 105.00 )

BT 104.90 27.32 149 .94 18.77 | 322.62 18.76 135.18 32.20
34 104.90 21.82 149.94 10.75 322.62 17.11 135.18 32.20
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Table 7. 48hr forecast error statistics of different forecasting techniques for typhoon ABE.

3@73‘3';,’ YRALD #3458 X (HURRAN) RIEFRESX, 48§ E R S,
FRIRE | ARIRE | OBRE | ARRE | OBRE | AARE | ABIRE BRIRE

10/02:00 15.4 1.38

10/08:00 237.35 53.20 609.07 30.73 344.13 13.89 289.19 66.32

10/14:00 267.69 36.33 366.00 9.34

10/20;00 259.08 43.94 147.76 39.91 479.93 45.45 314.24 31.23

11/02:00 | 271.83 44.16 182.68 24.83 .

11/08:00 310.52 52.47 292.05 43.57 811.85 60.10 417.67 53.84

11/14:00 338.44 53.81 384.74 25.26

11/20:00 352.15 54.11 278.21 36.76 837.00 63.90 160.05 13.09

12/02:00 185.21 22.66 425.94 -11.71

12/08:00 189.32 27.00 210.57 2.48 814.82 48.71 590.77 51.39

12/14:00 214.52 -2.09 638.94 -18.57

12/20:00 212.80 -7.45 387.28 -25.75 937.92 27.13 611.57 14.84

13/02:00 174.81 -12.77 334.40 -5.39

13/18:00 188.12 16.86 257.57 26.20 977.24 6.53 343.29 26.20

13/14:00 179.08 19.16 848.75 74.86 .

13/20:00 170.79 24.37 617.69 73.28 410.35 25.27 348.36 25.15

BT 222.94 29.49 391.51 29.91 701.66 36.77 385.64 35.26
Ty 222.94 26.70 391.51 21.72 701.66 36.717 385.64 35.26
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REPORT ON TYPHOON ABE OF 1993

Woan-Hwa Wuu

Weather Forecast Center, Central Weather Bureau

ABSTRACT
Typhoon ABE was the 16th typhoon occurred on the northwest Pacific Ocean in 1993. The system

was first found over the sea northeast of Luzon. After the formation, it intensified to a tropical storm

intensity at 1800UTC on the 9th of September. Later, it moved westnorthwestward along the southern

edge of Pacific Subtropical High. When ABE passed Bashi Channel, it intensified to a typhoon

intensity at

0600UTC on the 12th of September, then it turned northwestward and passed Pratas,

finally it made landfall along the coast of Shantou in Kwangtung Province, and then dissipated

overland.

Central Weather Bureau ever issued sea warnings for northeast sea - southeast sea of Taiwan -

Bashi Channel + southern Taiwan Strait - Pratas, and land warnings for Hualien - Taitung »
Hengchun ~ Tainan + Kaohsiung in the period from 101200UTC to 140000UTC. Typhoon ABE

brought precipitation over eastern - southeasiern Taiwan and Hengchun. The largest rainfall amount

(abovel00mm) was accumulated in southeastern Taiwan, and 450.5mm was observed at Taitung

station.

Currently Central Weather Bureau uses several different typhoon objective forecasting models to

predict typhoon track. Compared their mean errors with CWB'’s subjective forecasting errors, we found

CWB'’s subjective forecast was the best one with the least right angle and distance error.
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