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Fig. 1. The best track of tropical storm TASHA.
(The solid/dashed line around Taiwan indicates the distance of 200/300km from Taiwan).

B 2. 824E8F 16 2082 S00hPa i HI R K S HiR ([HBER60gpm.) 5347 -
Fig. 2. The observation data and geopotential height of 500hPa at 12UTC on 16th of August, 1993. Contour interval

is 60gpm.
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Fig. 3. as in figure 2, except for 700hPa and the contour interval is 30gpm.

B 4. W3 4EE5850nPay &kl -

Fig. 4. as in figure 3, except for 850hPa and the contour interval is 30gpm.
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B 5. 8248 5 16H 200 s (S ERHIBEF4hPa)
Fig. 5. Surface chart (mean surface pressure interval is 4hPa) at 12UTC on 16th of August 1993,

N

B 6. N2 - MERRHNFE 8248 H 19H 8l -
Fig. 6. as in figure 2, except for 00UTC on 19th of August, 1993.
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Table 1. The best track - center pressure movement direction + movement speed - the maximun wind speed and

the radius of tropical storm TASHA.

BEI(UTC) | FOME |G | BEsm | e | SRREMS) | SALEEM) )
Bl E ||| s | (HPA) (DEG) | (KMOTS) | s, | f&  J&, | 30 KTS | 50KTS iE
8 | 16 | 12| 16.9 [126.7| 1002 - - 18 23 100 - R
18 | 17.1 [125.5| 998 280 12 ‘ 18 23 150 - /

8 [ 17[00| 173 |125.0{ 998 295 5 18 23 150 - "
06 | 17.8 {1243 998 305 | 8 18 23 150 - "

12 | 18.3 | 123.8| 998 315 7 18 23 150 - y

18 | 18.9 | 123.0| 995 310 10 20 25 150 - P

8 | 18|00 19.2 [121.6| 995 285 14 20 25 150 - p:
06 | 19.5 [ 1202 992 285 14 23 28 200 — n

12| 19.8 |119.1 992 285 11 23 28 200 - ”

18 | 19.8 [118.0f 990 | 270 10 25 30 200 - ”

g8 | 19|00 197 [1169] 990 265 10 25 30 200 - "
. 106 19.6 |116.0| 985 265 9 28 33 200 - p
12 | 19.5 | 115.1{ 985 265 9 28 33 200 - u

18 | 19.5 [ 114.4| 985 270 7 28 33 200 - y

8 | 20|00 198 [113.8| 985 300 6 28 33 200 - y
06 | 20.3 | 113.2| 985 310 8 28 33 200 - 7

12 | 20.7 | 112.6| 985 305 7 28 33 200 - u

18 | 21.2 | 111.9| 975 310 8 30 38 200 - "

8 |21]00] 217 [111.2] 975 310 8 30 38 200 - y
06 | 22.1 [110.3| 980 295 9 23 28 200 - y

12 | 22,6 | 109.3| 990 300 11 23 28 200 - ”

18 | 232 [108.7] 990 315 8 23 28 200 - ”
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Table 2. Warnings issued by Central Weather Bureau for tropical storm TASHA.

- JzF? TR (L) % 4 H 54 .
i H | B o i3 sl Bk
Vg k| 1| 1117|1610 | SERERISHE * LR - B
¥ k| 1217|2100 | SHEEETEHE - EhyeE - "
VglE 1| 3 18| 3 |30 (SEREIIEHE - BLERKEBIBHET EREBEREERELE | ~
WglE 1|4 18| 9 |20 | SEEERIEHE - B4R EBIBIRER ERBEREERE | -
YglE| 1| 5| 18| 16| 15 | AWK « E-L3K Y BYH R EMEKEYT |EEPE "
Wkl 16| 18|21 |00 ESEYSHEET - LYo R &g HE - "
Vg | 1|7 |19] 2 |55|ELUSBKEEE - W5 K BN - Z
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Table 3. Satellite fixes for tropical storm TASHA by the Satellite Center, Central Weather Bureau.

BRI | ROE |w | GREEE BRI | ROEE | py| HEEfEE
B B (| 5| # | g | TR T-NO/CINO | | A | H (B | 4 | e | e | ¥HEEE | T-NO/CI-NO
08(16(23|00| 16.5 {125.2| poor | T2.5/2.5 08119|03{00| 19.8 |118.0| poor | T3.5/4.0
08117{02{00( 16.6 |124.8] poor |- T2.5/2.5 08(19(04100( 19.8 |117.9] poor | T3.5/4.0
08{17[05/00( 17.0 |123.9| poor | T2.5/2.5 08(19/05(00| 19.9 |117.8] poor | T3.5/4.0
0817|0800 17.1 |125.1| -poor | T2.5/2.5 08{19]06|00| 19.8 [117.5| poor | T3.5/4.0
08117 Ii 00| 17.5 |124.8] poor | T2.5/2.5 08|19107]|00| 19.6 {117.3| poor | T3.5/4.0
08117(14|00| 17.8 |124.4| poor | T2.5/2.5 08(19/08(00} 19.5 |116.6] fair T3.5/4.0
08]117{17/00| 18.1 |124.5| poor | T2.5/2.5 08(19]|11|00| 19.5 |116.5| fair T3.5+/4.0
08117|18{00{ 18.1 |124.0{ poor | T2.5/2.5 0819 14100] 19.6 |116.2] fair T3.5+/4.0
08]17(19|00]| 18.1 |124.0{ poor | T2.5/2.5 08119|17{00| 19.4 |115.6] fair T3.5/4.0
08)|17|20|00| 18.3 |123.8 poor | T3.0/3.0 08)19(20100| 19.5 |114.9| fair T3.5/4.0
108[17/21/00| 18.7 {123.4| poor | T3.0/3.0 08)|19(23)|00| 19.4 |114.6| fair T3.5/4.0°
08 18{02/00( 18.8 [122.7| poor | T3.0/3.0 08|20(02|00| 19.3 |114.4| fair T3.5/4.0
08)18(05[00| 19.1 |122.2| poor | T3.0/3.0 08|20(05)00( 19.6 (114.2] fair T3.5/4.0
0818|08|00| 19.3 |121.9 fair T3.0+/3.0+ 08120(08]00| 19.8 |114.1} fair T3.5/3.5
08)18|11|00] 19.4 {1209 fair T3.5/3.5 08]20{11|00|20.0 |113.8) fair T3.5/3.5
08)18|14|00] 19.5 |120.3] fair T3.5/3.5 08|20(14|00|20.3 |113.2] fair T3.5/3.5
08| 1817|100 19.9 |119.7| fair T3.5/3.5 08)20(17|00|20.6 [113.2| fair T3.5/3.5
08| 1811800 19.9 {119.3| fair T3.5/3.5 08120:20(00|20.9 |112.7| fair T3.5/3.5
08| 18/19{00( 19.9 {119.3| fair T3.5/3.5 0821{02|00(21.1 {112.0| fair T3.5/3.5
08(18(20(00| 19.9 |119.1| fair T3.5/3.5 08(21]08(00|21.8 {114.4| fair T3.5/3.5
08| 1821|00|20.0 {118.8| fair T4.0/4.0 082111100} 21.8 {110.7| fair T3.5/3.5
08}18)22|00|20.0 {118.7| fair T4.0/4.0 08(21|14/00( 22,0 [110.5| poor | T3.0/3.0
08(18]23(00}19.9 |118.6] fair T4.0/4.0 0821}20(00| 22.5 |109.5| poor | T2.5/3.0
08({19|00|00| 19.9 |118.5| fair T4.0/4.0 08122102{00} 23.2 {108.7 poor | T2.0/2.0
08{19/01(00| 19.9 |118.3] fair T4.0-/4.0- 0822/08100|22.3 |107.4| poor | T2.0/2.0
08]19]02(00] 19.8 [118.1| fair T3.5/4.0-
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Table 4. Summary of observations recorded by the 24 stations in Taiwan area during the passage of tropical storm TASHA.

) SHEREW) R B & X B & (n/s)BABE @s)|EE s J k) X B Xx E (mm) Bk & & (mm)
B g [ | | B O] W B 7|2 BT | BRSO — 5. 00 [ A (R 41 ) [0 [T (B~ 61 )00
@t | 10046 18/17:00 249| SSE| 1820:48 1006.1| 28.1| 85%| 195| SSE| 18/20:58|  18/13:18 — 18/21:00| — - - - - -

£ FE|10005| 18/15:22| 234| ESE| 18714:59| 10018] 320| 599%| 110[ SE| 18/15:08|  18/14:04 — 18/15:20 — - - - - -

# |45 181506} 259| S| 18/10:25| 14685 267| 7296 150{ S| 1871127  18/07:35 — 18/15:40{ — - - - - -

HE# 10026 1813:33] 100| S| 18/12:29{ 10029| 300 589%| 3.0] SSW| 18/14:41 - - - - - - -

& dbl1001.8| 18/14:46| 21.9| SE| 18711:50| 1003.0| 329] 5596 87| SE{ 18/12:00 - - - - - - -

& 45]10030] 1871400 83| W| 18/14:53| 1003.1] 31.9| 6896 52| WSW| 18/15:02 - - - - - - -

£ OEE[10035| 18/15:36] 90| W] 1871434 1003.7] 326| 6996 63| WSW| 18/14:36 - - - - - - -

& W[10035| 18/15:44| T.0{WSW| 18/13:45] 1004.0{ 3147 68%| 4.1| WSW | 18/14:06 - - - - - - -

HEE| 8953] 18/14:02 6.0|{WSW| 18/i3:21| 8955{ 27.0| 789%| 34| SW| 18/19:06 - - - - - - -

% #il10042] 1871630 78| NJ 18/07:56| 10060 29.1| 839 48| N| 18/18:01 - - - - - - -

£ #(10036] 18/1524| 7.9|WSW| 18/15:18| 1003.6| 31.6| 6796| 56| WSW| 18/15:21 - 05| 171401 — 171501 04} 171415 — 171425 0.5]  17/14:01 — 17/15:20
WEL| 7579 1872028] 86| SE{ 1822:50] 7634| 16.1| 6096| 28|  E| 18/03:56 - 02|  18/03:40 — 18/03:50| 02|  18/03:40 ~ 18/03:50( 02|  18/03:40 — 18/03:50
E ili] 640.8 18/21:00 183| SE| 18721/00|  18/16:00 — 18/21:00| L1  18/12:00 — 18/13:00} 07|  18/12:20 — 18/12:30| 49|  18/08:00 — 18/17:30
& [E{10037] 1811548 | 80| W| 18/16:48] 1003.9] 30.1) 7296| 51| W] 18/16:52 - 02| 1871410 — 18/14:20] 02|  18/14:10 — 18/1420{ 02|  18/14:10 — 18/14:20
& #]1003.9| 18/15:28| 13.8] SEE[ 18/16:11 1004.6| 299 699 | 82| SEE| 18/16:16 - 55| 1801125 — 18/12:00 45|  18/11:28 — 18/11:38| 5.5|  18/11:25 — 18/12:00
HEE10045] 18/16:48] 9.8| SW| 18/18:40| 1006.0| 28.6] 869 | 82| SSW| 18/18:50 - - - - - - -

{8 #%|10020{ 181548 17.7] E| 18/11:33| 10063| 295| 799%| 86| NE| 18/05:08) - 105 18/11:25 — 18/12:25|  7.5|  18/21:33 — 18/21:43 | 360  18/02:58 — 19/03:00
B i |1005.5] 18/02:39| 27.8] NE| 18/00:42| 10066| 248| 979 168| E[ 1807:53]  17/22:42 — 18/12:05| 221  18/19:12— 18020:12| 15.5|  18/19:19 — 18/19:29| 67.7|  17/15:25 — 18/21:00
K #[1005.5] 18/15:17| 17.8| NNE| 19/05:08 | 1006.0| 26.0| 86%| 8.0{ NNE[ 18/12:19 - 226|  19/05:50 - 19/06:50] 10.4|  19/06:30 — 19/06:40{ 78.5|  18/08:29 — 19/09:30
& H|1007.1| 18/15:00] 116 N| 18/02:12| 10076 27.7| 79%] 45| NNE| 18/10:00 - 180]  19/03:00 — 19/04:00 9.0|  19/03:40 — 19/03:50 | 83.6|  18/01:10 — 19/09:20
B Ih|1007.1] 18/16:29] 8.3| NNE| 18/09:15] 1008.7| 28.6| 70%| 55| NNE| 18/09:10 - 135 19/04:18 — 19/05:05| 7.4|  19/04:26 — 19/04:36 | 38.5{  18/01:15 — 19/07:35
Jt & l0045] 18716:59] 13.4| SSE| 18/13:32] 1007.8] 299{ 79%| 95| SSE| 18/13:37 - - - - - - -

B OBA{10026] 18/15:39 14.7] ESE| 18/12:30] 1005.8| 325| 649%| 69| ESE| 18/14:29 - - - - - - -

& 110047 18/16:55] 160] SSE| 18/13:50] 10060} 31.0{ 71%| 99| S| 18/14:54 - 07|  18/00:30 — 18/01:30 03|  18/00:50 — 18/01:00| 12|  18/00:30 — 18/04:50
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(CLIP : s @8 Rt T -
TFSS : RERRFIEHTLEATR - EBM : PR B RAEY FRA T -
HURA : iR @& Rt -
RITD : HAZ E B -
VHHH : & ZH R -

Table 5. 24-hour forecast error statistics for tropical storm TASHA.

CWB : HRIPFHE H R -

PGTW : & E BT -
BCGZ : BNz 8w -
RPMM : SERE ZBFH - )

In the table, forecast errors from objective forecast techniques and different official forecasts from the

Central Weather Bureau and other Centers are included.

CLIP CWB
CLIP 18 172
172 0
CWB 12 187 12 242
242 55 242 0
TEFSS 8 175 6 238
366 190 337 98
EBM 8 175 6 238
361 185 412 174
HURA 18 172 12 242
174 1 194 -48
PGTW 15 183 11 250
166 -16 187 -62
RITD 16 181 12 242
190 9 203 -38
BCGZ 13 185 10 257
205 20 214 -42
VHHH 14 181 11 244
237 55 253 9
RPMM 4 161 3 237
142 -18 185 -51
A B
C D

24-HOUR MEAN FORECAST ERROR (KM)
EBM HURA PGTW RITD

TFSS

8 366
366 0
8 366
361 5
8 366
237 -129
6 370
166 -203
7 362
181 -181
6 396

198 -198
7 362
240 -122
2 329
142 -187

AFTRXTY B AR R 2
BRRXE T & 24/ NEFER 22 (KM)
CRIRYE LB B 24/ N RELZE (KM)
DFRIR YR TR 5 o O X 7 B Ao e

8 361
361 O
8 361
237 -124
6 388
166 -222
7 374
181 -192
6 418
198 -220
7 374
240 -133
2 225
142 -83

18 174
174 0

15 183

166

166 -16

16 192
190 -1
13 196
205 9
14 200

237 37

142 -24

166
29
166
50
161
83
183

16
190
13

205
14
237

142

190
0
201
3
196
40
222
-79

BCGZ VHHH RPMM

13 205
205 0
13 205 14 237
242 37 237 0O

3244 4 266 4 142
153 90 142-124 142 0
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(CLIP : R { G RMEHETH -
TESS : fhRRERFIAFTERETH - EBM © HRQ [ % ERERTEE -
HURA : g S fRtat =t -

RITD : A&z SEESR -
VHHH : B2 X EHEE -

CWB : thRBHEFE HHE -

PGTW : Q& ZHITH -
BCGZ : Bifl Z TR -
RPMM : JEERE < Z T - )

Table 6. As in Table 5, except for 48-hour forecast.

48-HOUR MEAN FORECAST ERROR (KM)

CLIP CWB TFSS
CLIP 14 303
303 0
CWB 10 324 10 490
490 166 490 0O
TFSS 7 346 6 520 7 1718
718 372 711 190 718 O
EBM 7 346 6 520 7 718
722 375 811 290 722 3
HURA 14 303 10 490 7 718
387 83 425 -64 513 -205
PGTW 13 288 9 483 6 737
298 9 301 -181 268 -468
RITD 13 320 10 490 7 718
390 70 405 -85 368 -350
BCGZ 12 331 9 481 6 76l
390 59 444 -37 401 -359
VHHH 13 320 10 490 7 7i8
481 161 518 27 496 -222
A B
C D
AFETRXFNY TRERHF S AH B A ok

BRIR X BT 5 1k 48/ MR ZE (KM)
CRR Yl TR 5 2 2 48/NFRR 22 (KM)
DR YRl TR 07 Bk L X TR 7 e i R B

EBM

7

722

7

513

268

368

401

496

722

722
-209
748
-479
722
-353
774
-372
722
-225

HURA.-

14
387
13
298
13

390

12
390
13
481

PGTW

13

298

298

12
411
11
390
12
492

279
131
287
103
279
212

RITD

13
390
12
390
13
481

390

398
-7
390
90

BCGZ

12
390
12
468

390

390
71

VHHH

13 481
481 0
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REPORT ON TROPICAL STORM "TASHA" OF 1993

Woan-Hwa Wuu
Weather Forecast Center, Central Weather Bureau

ABSTRACT

Tropical storm TASHA was the 11th typhoon occurred on the northwest Pacific Ocean in 1993.
The system was first found over the sea east of Luzon. After the formation, it intensified to a
tropical storm intensity at 1200UTC on the 16th of August. Later, it moved westnorthwestward
along the southern edge of Pacific Subtropical High. When TASHA approached to Luzon, it turned
northwestward and passed Bashi Channel and Pratas, finally it made landfall on Kwangtung, and
then dissipated.

Central Weather Bureau ever issued sea warnings for the southeast sea of Taiwan, Bashi
Channel ., southern Taiwan Strait , and Pratas, and issued land warnings for Taitung and Hengchun
during the period of 162010UTC and 190140UTC. Within this period, moderate precipitation was
observed over the eastern and southern parts of Taiwan. Strong winds were recorded at Lanyu ,
Yushan and the stations over the mountain area’s of northern Taiwan. However, no serious damage

was reported.
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Fig 1. The best track of typhoon "YANCY"
R 1. BHREEE B RS ML B B 2ok
Table 1. The data of Best Track, intesity and movement for typhoon "YANCY"
FEE (UTC) DGR |l SRBE| R | AEEMYS) | R (KM) .
i H B | db#g | 4 | HPA) | (DEG) |(KNOTS)| st | KEE, | 30 KTS | 50 KTS
82 30 06 21.5 133.0 998 310 12 18 23 100 - R
12 21.8 131.8 998 285 12 18 23 100 -
18 21.5 130.4 996 255 13 18 23 100 -
31 00 20.8 129.0 994 240 15 20 25 150 -
06 20.6 128.0 990 260 10 23 28 200 -
12 209 1273 988 295 7 25 33 200 -
18 21.5 126.7 982 315 8 30 40 200 80
1 00 220 126.1 978 310 7 33 43 200 100 o
06 22.7 1257 970 330 8 35 45 250 100
12 233 1254 965 335 7 38 48 250 100
18 240 1254 955 000 7 40 50 250 100
2 00 24.9 125.6 945 010 9 45 55 250 100
06 259 126.0 935 020 11 51 60 250 120 el
12 270 126.7 935 030 13 51 60 250 120
18 28.1 127.8 935 040 15 51 60 250 120
3 00 29.5 129.1 935 040 18 51 60 250 120
06 30.9 130.6 935 040 19 51 60 250 120
12 32.6 1320 945 035 21 45 55 250 100 =afii
18 34.6 133.8 950 035 25 40 50 250 100
4 00 36.8 135.5 960 030 26 35 45 250 100
06 38.9 136.8 960 025 23 35 45 250 |. 100
12 40.5 137.3 980 015 16 28 35 250 -
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% 2. HEE47918) ~ B E(47927) ~ HRER(47937) RALH(46699) R Ui & A A e L b O B E ALY
Table 2. The eye-fixed of radar stations of 47918, 47927, and 46699 for typhoon "YANCY"

Gk LS| ENALE s fiefie] ENE : o, i ENE
(UTO) | i | ®H¥ UTO | dJe | HER UTO | e | R¥
47918 01/07 218 1261 47918 02/06 247 1256 47937 01/20 234 1255
- 01/08 218 1262 - 02/07 248 1256 - 01/21 234 1255
- 01/09 221 1260 47927 o1l 223 1257 - 01/22 236 1255
- 01/10 221 1260 - 01/12 228 1257 - 01/23 236 1254
- 01/11 224 1259 - 01/13 228 1256 - 02/00 237 1253
- 01/12 225 1258 - 01/14 228 1255 - 02/01 238 1255
- 01/13 227 1257 - 01/15 229 1255 - 02/02 239 1255
- 01/14 228 1256 - 01/16 230 1255 - 02/03 242 1257
- 01/15 229 1255 - o1 231 1253 - 02/04 244 1256
- 01/16 229 1256 - 01/18 231 1253 - 02/05 245 1256
- 01/17 230 1254 - 01/19 232 1254 - 02/06 246 1256
- 01/18 231 1254 - 01720 233 1254 - 02/07 247 1257
- 01/19 231 1254 - 01/21 234 1254 46699 01/19 231 1253
- 01/20 233 1254 - 01/22 235 1253 - 01/20 231 1250
- 0121 234 1254 - 01/23 236 1253 - 01/21 234 1252
- 01/22 234 1253 - 02/00 237 1253 - 01/22 235 1252
- 01/23 234 1252 - 02/01 238 1254 - 01/23 237 1252
- 02/00 236 1253 - 02/02 240 1253 - 02/00 238 1252
- 02/01 238 1254 - 02/03 242 1255 - 02/01 239 1252
- 02/02 240 1255 - 02/04 243 1256 - 02/03 243 1255
- 02/03 241 1256 - 02/05 245 1256 - 02/04 245 1256
- 02/04 243 1256 - 02/06 248 1256 - 02/05 246 1256

- 02/05 245 1256 - 02/07 248 1256 - - - -

B RPR BEEER/NERI—AL

\

- 16 —

R S (B IRE)
Fig 2. The surface analysis field at 090100UCT, 1993.:
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Fig 3. The 500 hpa analysis field at 090100UTC, 1993,
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Fig 4. The 500 hpa analysis field at 090112UTC, 1993.
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# 3. BEREAGHRmREL R
Table 3. Warnings issued by CWB for typhoon "YANCY".
KiF | BAARH B O® W O
sl CICAGIEIE ® Bt i
¥k 1 [31 21 [30 [ musmE - e B
¥k (2 [2 |1 |3 |30 | &4WEEYEE - B
wee 12 3 |1 |o |15 ;:ﬁﬁ%ﬁﬁ « BULEYEE - LEREREL MR AT e
wi |2 |4 [1 15|40 ;Zﬁﬁ‘rﬁl?ﬁﬁ » BLAYEE - LR R L LR A T
wie |2 (s |1 (21|40 ;Eﬁﬁ%ﬂ?ﬁﬁ - BLEEE - LB ERE L TSR A
w2 |6 (2 (3 |40 | AWMEEEEE - S E R AR E B R R E N
w2 {7 |2 [9 |00 |&WREHEE - KM ERLBEE
@ (2 (8 {2 |16 |40 | BGEGEMFIILILRSE) B A MARTEDETE - b 9 T A O T 2 R R B e
#* 4 PREREGH AL EREEM KRR
Table 4. Eye-fixed for typhoon "YANCY" by Satellite Center of CWB
PR (Z) AU VAC & 47| BREEhE K (Z) R A ® i | HEEAET
AT w2 ez | me | tNocNol |AE w5 s | @ | %6 | T-NO/CINO
083006 ({00| 215 1335 Poor T2.5/2.5 0901|1200 233 125.3 good |. T5.0/5.0
08(30(09(00| 221 1329 poor T2.5/2.5 09]01|16|00| 238 125.3 good T5.5/5.5
08|30{11{00} 222 1324 poor T2.5/2.5 091011800 240 1253 good T5.5/5.5
08130(15]|00| 223 131.2 poor T2.5/2.5 09|01(21]|00| 245 125.4 good T5.5/5.5
0830{18{00}| 224 130.3 poor T2.5/2.5 09102]00|00| 250 125.6 good T6.6/6.0
08(30(21|00]| 224 129.7 poor T2.512.5 09{02{03]00 256 126.0 good T6.0/6.0-
0831|00[00| 205 128.5 poor T3.0/2.5 09|02|06|00| 260 126.1 good T6.0/6.0-
08(31|02|00] 204 128.4 poor T3.0/3.0 09(02|09|00] 264 126.7 good T6.0/6.0-
083110600 205 128.0 poor T3.0/3.0 09(02]12[00| 269 127.0 good T6.0/6.0
08(31{09|00| 208 127.7 poor T3.0/3.0 09102]18(00} 28.1 127.8 good T6.0/6.0-
08|31(12|00( 210 1275 fair T3.5/3.5 0902]2100| 288 1284 good T6.0/6.0
08131116{00; 215 1269 fair T3.5/3.5 09(03/00{00| 29.6 129.2 good T6.0/6.0
08{31{18|00| 216 126.5 poor T3.5/3.5 09(03[03(00( 30.1 129.6 good T6.0/6.0
0831]20|00| 216 126.0 poor | T3.5+/3.5+ 09[03{06{00| 309 130.3 good T5.5/6.0
0831({21)00( 218 126.0 poor | T3.5+/3.5+ 09(03|09(00]| 316 130.7 fair T5.5/6.0
08(31123]00| 220 126.1 fair T4.0/4.0 09|03[12]100| 323 131.6 fair T5.5/6.0
09]01|00(00| 220 126.0 good T4.0/4.0 09,0316|00] 337 134.2 poor T5.0/55
09{01{03{00| 224 126.0 good T4.5/4.5 09/03118|00| 344 134.6 poor T4.0/5.0
09{01106{00} 227 125.5 good T4.5/4.5 109(03{21|00| 360 134.8 poor T4.0/5.0
0910110800 229 1254 good T4.5/4.5 0904|0600 393 136.7 fair T3.0/4.0
09(01|10{00} 233 125.3 good T5.0/5.0 09{04]09]{00| 40.1 137.0 fair T2.5/3.5

l
o
1
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EBM FORECAST TRACK (93/08/30/00Z~ 93/09/02/002)
( BFRERETREREIRMAET ) J __________________ T

B 5. $57 K&~ EBM MODEL 85 £ (08/30/00UTC-09/02/00UTC)
Fig 5. EBM forcast track of typhoon "YANCY" (08/30/00UTC-09/02/00UTC)

CWB TFS/PE FORECAST (9$3/08/30/00Z~- 93/09/02/002) BY VORT
( BFREARTREREREEF > | _-Fyr U\ \
; TYPHOON + YANUY

B 6. BFHJE 2 TFS MODEL 5 HI 3% % (08/30/00UTC-09/02/00UTC)
Fig 6. TFS forcast track of typhoon "YANCY" (08/30/00UTC-09/02/00UTC)
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RS BHEREARSHMESERERNE

Table 5. The meteorological elements summary of CWB’S stations during "YANCY" passage.
s | BAERE (bPa) B2 [ 5 K L& (m/s) BARBE (mfs) A (10m/s B E) BA K& (mm) kA B (mm)
wg | wm [arw| BE] mm | mw | A5 [RE[EE AR gyl m M-wE | AR B-#E | TAE  BB-gE | &#|  HH-#L
WisE 10033 |02/05:00021.5 |NW  [02/08:381004.4 [268 [8496 [15.1 |NW [02/03:02  [01/14:20-02/16:26
#£ig  [10022 |01/15120148 [NE  [01/19:12{1006.6 265 |73 96 [9.20 [NNE |01/18:15
g (14480 0200421181 |NNW  [01/18:46{1469.0 [192 [1009%[108 |N  [01/18:29  [01/16:45-01/18:50 50 [01/11:50-01/12:50 30 |01/09:40-01/09:50 227 |01/10:00-02/04:06
WEW (10061 |02/04:20111.4 |[NW  [02/06:50{1006.7 (20.1 [100963.8 [NNW |02/07:09 59 |02/03:00-02/04:00 20 |02/03:18-02/03:28 259 |01/09:00-02/09:00
&4t ]100s3 Jozme3ifi00 |Nw  o2mo4:i0(1005.4 [249 (8196 |42 [NNW [02/03:29 0.5 101/08:50-01/09:20 04 |01/09:00-01/09:10 19 |01/08:50-02/09:00
iy |1006.1 |o1/14:51)149 |NNE  |01/13:0810067 {300 [789% |87 |NE o135 |o1/11:30-01/16:40 18 [01/07:35-01/08:39 0.8 |01/08:10-01/08:20 23 [01/06:30-01/17:15
10043 {0116:000202 [NE  [01/14:5910044 [30.6 (689 [140 [N |o1/14:26  |o1/08:24-0121:12
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6. Error statistic of different forecasting techniques for typhoon "YANCY"
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ANINVESTIGATION REPORT on TYPHOON "YANCY" OF 1993

Tai-Yu Hsiung

Weather Forecast Center, Central Weather Bureau

ABSTRACT
Typhoon YANCY was the 14th Tropical Cyclone occurred in the western North Pacific Ocean in

1993. It initiated over the sea east of Luzon, and intensified very fast. Since YANCY deepened to

typhoon intensity, it moved westward becoming northwestward along the edge of the Pacific

Subtropical High, then moved parobollically to JAPAN and became an extratropical cyclone. Central
Weather Bureau had issued sea warning for the sea of East TAIWAN + North TAIWAN and Baishi
Channel, and land warning for East and North TATWAN. Typhoon YANCY brough precipitation over

the northern - northeastern and southeastern TAIWAN, and strong winds over the central ~ northern

and eastern TAIWAN.

On the aspect of the track analyses, 24-hour track forecast error of the Central Weather Bereau

(CWB) is 224km while the equivalence barotropic model (EBM) is 205km.
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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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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.
(The 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)

REFFE - B EHCTIRATRE - ZEIRYRE
B AR BERELICGESE T
#HT G YEEEEREELS 12 B L ek
AP LR T AR T - ML BRAVIRF RS A 7E
EMINBHE - EREES TR EYER -
RRF RTINS NG B R R R e R e
ABE) - REIERTRBIEIHEERE - H11HE13
AT - o~ (ESRRSEUR G M i R R R A
FURE - BB E M DL 125 500nPa > FE MY SR F{E
BT > S7E0 U o SRS R SRR S o B 4R [ R ER
TR RER R E B R R B i B MRS R Y
K BIpAta TR (REIRK3) - RENE BT
ERGER) K AR B - WS TR RS R H
SREBRAEREK - H9H 10H 1200UTCEE {H#E
RefuO (7 B B2 AL #820.08 - 1237 &I > FHET
LR TE R 224/ INRF I €1 39 5 0 SRR SV T R

Y R s - R REARRPRIFI0H
1330UTCH {5 ¥ 51 R S g T B B2 - Vg e 35 A Wi Je
G FERREL RS B EESE - B11H
0745UTCE {1 je A B 2 AL 42 20.6 B ~ BAV122.5 %
W > RIS R G e e L B TE R 2R 1 8/ N IR Y
B AEMEN R REERIEELE ik
TSR G R SO B R R AP 1 e L e L
¥ > RN B A7 EE (i G VR B R A B4 R % v B R R,
RIS » IFRURE EE R UG R TTREN G R
TRETEE - Itk > FH S HE BT Bt 5E 38 5 ¥ it
B BB —E - SR TE A > Hi
RFSRHEMT HEMEAIEE - A IEEE
H - MY RIS LR RS & 0 KRBT - B
R~ SRR R R 0 YRR
Mo B R R R LRAGFE S - 34 R B 4260
RF AL L B FE AR B 5 T8 U B DA
TR EEFRE LS 12 H 0600UTCH 5 £75 HH EERG R, » T

— 30 —



ey e SR R, 2 R P M £ T S L T S T o B S
o RZESHIEAORE  EENRE > WhEE
RHEE > RIELERRBAOREERT: - FRER
JR e A BRI 1 Y SR T S M T P B R B v RS
EH B E e RS BB U SRR BERR B2 » 3l RIS S 2
ML - 2tk HPATHERBEERE > A
BRI fEra st B 2 W R B ST U055 - (R L e L
RIS SE R ISR B - B (e RS S o VY Vg

RSB > HRREZWIRNE SIS e
et BB R > HhR R R 12 H 1330UTCHE kR
TEEHR R e EREES > FEHZWHEA KR
H - HRESZRE A BB E W R
M R - FRiR R 14H0110UTCHERR T
EE{HRe R ¥ CRERVE - BEEME A W R
PR 11N 3L 4043 i - s Am iR W
BT RLBES RS

1200UTC 060
7 _~1118UTC 060

> 11120TC 060
1106UTC 060
{100 UTC 055
{ i 2l l |

20N

| |
' ‘IAIDUTCGSS/S/'
1306UTC 07
1300UTC 07
{218UTC 06

s

1212U0TC 06
1206UTC 06

/

]
[«

091 ?I JTC 03

i 7 1 0/ [ 1
T 1018UTC 05
U'TC 045 [
T 1006 UTC 040
loo&\nc 04

B 11 EE(AEGR R (B ORTREREREERE - BORRE MRS R )

> EER

FRIER (UTC) Rl ARGE (Kis) (¥4 ECE /MRS RREGERM150, /2502

B HEHE)
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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(BRAR22 R AT AR 41 B 5 22 7R T00hPa 2 5 i, BT FE A5 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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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.)
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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.

R M| kot | PSR | BEAe | SRR | R AR & | RRFEEn)
A |ams] Jesr | ks (hPa) (deg) (kts)  [#&fA| mem | 30kts | S0kts
9 18 | 19.6 | 124.2 998 335 2 18 23 100 -
10 | 00 | 19.7 | 124.1 998 315 1 18 23 100 -
' 06 { 199 | 1239 995 315 3 20 25 150 -

12 | 200 | 1237 992 300 2 23 28 150 -
18 | 20.1 | 1235 990 300 2 25 33 150 -
11 | 00 | 203 j123.1 985 300 4 28 38 150 °| -
06 | 206 | 122.5 980 300 6 30 40 150 -
12 | 20.7 | 1219 980 280 6 30 40 150 -
18 | 20.8 1213 980 280 6 30 40 150 -
12 | 00 | 209 | 1205 980 280 8 30 40 150 -
06 | 21.1 | 119.8 972 285 7 33 43 150 50
12 ] 213 (1192 972 290 6 33 43 150 50
18 | 215 | 1187 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 | 226 | 1169 950 305 6 43 53 150 50,
14 ] 00 | 23.0 j116.2 950 300 8 43 53 150 50,
06 | 23.5 | 115.2 960 300 10 38 48 150 50
12 | 240 | 114.1 985 295 11 28 38 100 -
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Table 2. The eye-fixes by Kaohsiung radar and Hualian radar for typhoon ABE.

o¥ BNFEPCRE | BEBHFE | Rk | RETEYCRE | @ESHHE | AL
A ML) | &k 2, 4 (deg) WK £ 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 | © - - - - 207 | 1222 190 3
1900 | 221 122.1 - - 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 3327 2
2300 | 21.0 121.7 270 5 2097 | 121.82 252.6 3
12 | 0000 | 209 121.6 240 5 2095 | 12176 255.7 2
0100 | 208 121.5 230 5 2092 | 12161 256.6 2
0200 | 207 121.4 210 2 2098 | 121.36 283.9 2
0300 | 207 121.2 290 i 207 | 12138 175.4 2.
0400 | 208 121.2 310 1 2091 | 121.27 333.9 2
0500 | 209 121.1 330 1 2101 | 12116 314.3 2
0600 | 209 | 1210 290 1 2103 | 121.09 290.1 2
0700 | 210 120.8 290 | 2107 | 121.03 302.6 2
0800 | 210 120.6 280 1 2109 | 121.00 310.2 - 2
0900 | 21.0 1204 270 1 . - - -
1000 | 210 120.2 270 1 - - - .
1100 | 210 120.1 270 1 - - - -
1200 | 210 120.0 270 1 - - - -
1300 | 210 119.9 270 1 - - - -
1400 | 211 119.7 270 1 - - - -
1500 | 211 119.6 270 1 - - - -
1600 | 211 119.6 - 1 - - - -
1700 | 211 119.5 280 1 - - - -
1800 | 212 119.4 290 1 - - - -
1900 [ 212 119.3 290 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 1 - - : -
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Table 2. (continued) The eye-fixes by Kaohsiung radar for typhoon ABE,

B4 By HPTEP R | BESHFE | ffig

Ale sy #wa | wa (deg)

9 |13[ow0| 214 | 1188 320 1
0200 | 215 | 10187 330 ]
0300 | 216 [ 1186 330 1
0400 | 217 | 185 320 1
0500 | 218 | 1185 320 1
0600 | 218 | 1184 310 i
0700 | 218 | 1183 310 1
0800 | 219 | 1183 300 1
0900 | 21.9 118.2 300 1
1000 | 220 | ns.a 290 1
1100 | 220 | nso 300 1
1200 | 221 117.9 300 1
1300 | 221 117.9 310 1
1400 | 221 117.9 300 ]
1500 | 22.1 117.8 300 1
1600 | 221 117.8 320 1
1700 | 222 | 1177 320 I
1800 | 222 | 1177 1
1900 | 222 | 1177 . 1
2000 | 222 | 1176 300 1
2100 | 223 | 1175 280 1
2200 | 223 | 1174 290 ]
2300 | 224 | 1173 290 1

14 [ o000 | 224 | 1172 290 ]
0100 | 224 | 1171 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

P REIRERA33ms (124%) » BokMEE43
m/s (14#%) » EEEARERPLRMEIS0AH » +ik
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Table 3. Warnings issued by Central Weather Bureau for typhoon ABE.
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Table 4. Satellite fixes for typhoon ABE by the Satellite Center, Central Weather Bureau.

W (UTC 5 1& 3
AR hEiR B:H: /; :I: ; ; i;ﬁ %;‘—numb:i CI—numbe:
C¥B GHS 11108 (33 21.2 122.4 4.0 4.0
CWB GMS 09 | 33 21.2 122.3 4.0 4.0
CWB GMS ‘10 26 20.9 122.3 4.0 4.0
C¥B GNS 11|33 20.8 122.5 4.0 4.0
C¥B GS 171 33 20.6 121.4 4.0 4.0
C¥B GNS 20 | 33 20.8 121.1‘ '4‘0 4.0
CWB GMS 22 | 26 20.9 120.9 4.0 4.0
CHB GNS 23 | 33 20.9 120.8 4.0 4.0
CWB ~ GNS 12 1 00 | 33 21.9 120.5 4.0 4.0
C¥B GNS 01|33 21.1 120.3 4.0+ 4.0+
CWB GMS 02 | 33 21.1 120.1 4.5 4.5
C¥B GNS 05 | 33 21.1 119.7 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
CWB GiS 11 ] 33 21.2 119.3 5.0 5.0
CWB GNS 16 | 33 21.5 118.9 5.0 5.0
CHB GNS 20 | 33 21.7 118.7 5.0¢ 5.0+
C¥B GNS 22 | 26 21.9 118.5 5.5 5.5
C¥B GHS 23 | 33 21.9 118.4 5.5 5.5
C¥B GHS 13102 ]33 22.0 118.1 5.5’ 5.5
C¥B GNS 05 | 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.

UTC & 4 : T
RHAR 2 R:m;: 5?\ :l:, 23 ;1 Ei&i S%I‘-numb)eir C{I—numbe_rJr
CYB GNS 11{os |33 21.2 122.4 4.0 4.0
O¥B GHS 09 |33| 2.2 122.3 4.0 4.0
CHB GHS 1026 20.9 122.3 4.0 4.0
CHB GNS 11|33 20.8 122.3 4.0 4.0
CHB GHS 1783 20.6 121.4 4.0 4.0
C¥B GHS 20 33| 20.8 121.1 4.0 4.0
CHB GKS 22|26 | 20.9 120.9 4.0 4.0
CB GHS 23|33 20.9 120.8 4.0 4.0
C¥B GNS 12 (00|33 21.0 120.5 4.0 4.0
CHB GNS 01 33| 2.1 120.3 4.0+ 4.0+
C¥B GHS 0233] 211 120.1 4.5 4.5
C¥B GNS 05{33] 211 119.7 4.5 4.5
CHB CHS 08|33 2.1 119.4 4.5 4.5
CHB GHS 09133 21.1 119.3 4.5 475
C¥B GNS 11|33| 2.2 119.3 5.0 5.0
C¥B GHS 16 33| 21.5 118.9 5.0 5.0
CHB GHS 20133 21.7 118.7 5.0+ 5.0+
CHB GNS 1oatos| 21.9 118.5 5.5 5.5
CHB oS 23133] 21.9 118.4 5.5 5.5
C¥B GHS 13102{33] 22.0 118.1 5.5 5.5
CWB G¥S 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.

FHRE | e M UTC) | ¢~ 5 & | 3% ;.8 1% it

CRE R E R & T-number CI-number
CWB GMS 13108 ] 33 22.1 117.7 5.5 5.5
C¥B GMS 10 1 33 22.2 117.7 5.5 5.5
CK¥B GMS 11 | 33 22.3 117.7 5.0 5.5
C¥B G¥S 15 { 33 22.5 117.3 4.5 5.5
C¥B GMS 17 | 33 22.6 117.1 4.5 5.5
C¥B GMS 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 CKS 23| 33 23.2 116.5 4.5 5.0
C¥B GKS 14102 ]33 23.4 116.1 4.0 4.5
CHB GY¥S 05133 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
CWB GNS 15 | 33 24.4 113.3 3.5- 3.5-
C¥B GHS 17 [ 33 24.5 113.] 3.0 3.0
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S5 TE R {1 RE SRR 4738 0 2 - glgk - 3 AR W
E¥SE R » HT12 0 0400UTCE]0800UTC R % 4 1
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B REWEEELELL H0600UTCE 12 H 0800UTCHY
BIRIER SRR - AT S BIAE B B B A G
BT 76 380 50 B o Y R D BT A M T R B
fa] - HERGEGR B R, » oL SRR R (K972
hPa - (R 45 SR SR UE B B 0 B (S SRR B B e Ui

REBEA o {H G S0k A B B 89 R S BB R
$I7E1003hPall b - FER S 4R BH (0 B B S oF B G
B ER R E e - RIS
BARER » AEEREIERE T EGHE ST
HHEE -
OmE:
(1B RIS -

E P EE R R 1 & P B R 5 Y T SR 2K AT
DAFE & W8 SR F 7 M b % AT Ot e L W B 3
TRIRIBES » BMRSEEE 11 08 12UTCHIBH #4 e
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Table 5. Meteorological summary of CWB’s stations during the passage of typhoon ABE.

i A& £ R(hPa) AR X B4 (n/s) Rk (a/s) %A(102/s2 k) & K Mk ¥ (om) Bk ¥ (am)

BA | BN | Rk | e | BEL) | RR(MP) | AR [muRR | K2 | R | #M0) | HR(ME-#E)L) |~ | HR(MH-sEE) (L) [ o | RSl (L) | BA | BrM(ME-s5,E)(L)
G | 1004.3 |12/16:00f (w&s) | E  [12/11:51] 1004.6 |38.8°C| .49 | (8/8)| ESE [12/11:57 - - - - - - -
] 1004.6 |12/13:00] 11.3 | sSS¥ [12/12:22] 1004.6 {30.2C| 60% | 3.4 | SS¥ [12/11:31 - - - - - - -
&#® | 1454(gpm) | 12/12:06] 32.4 | S [12/09:54] 1457(gpa) [22.9°C| 76% | 18.9 | S  [12/10:07| 12/01:20-12/18:01 | - - - - - Z
#4% | 1004.3 [12/15:04] 5.9 | NNV |12/12:16{ 1004.9 |[32.2°C| -57% | 4.1 | M [12/12:12 - - - - .- - -
&¥ 1004 |12/12:37) 7.3 s [12/15:55] 1005.5 [28.2C{ 77% | 3.4 | SS¥ |12/16:05 - 0.2 | 12/20:45-12/21:40 | 0.1 | 12/21:05-12/21:15 | 0.2 | 12/13:55-12/21:40
% | 1004.5 |12/12:52) 16.7 | N [11/15:05] 1007.1 {30.4C{ Ti% | 7.8 N |11/15:39 - 3.5 | 13/17:00-13/18:00 | 1 | 13/17:26-13/17:36 | 6.5 | 13/16:25-13/21:40
BRA®| 895.6 |12/03:35] 4.8 | SS¥ [12/15:11] 836 [21.1C| 84% 3.7 S |12/15:18 - 1.7 | 12/22:00-12/23:00 | 1 - | 12/19:54-12/20:04 | 5.4 | 12/11:05-13/01:10
&& | 1004.5 |12/02:19] 6.9 | WST [11/10:26] 1005.86 |[29.2°C| 609% | 4.1 | W¥S¥ [11/10:32 - 3 | 12/16:15-12/17:15 | 1 | 12/16:48-12/16:58.] 8- | 12/13:30-12/22:10
x| 7617 [12/04:28] 6.4 E {12/05:00 761.7 |[12.7C| 92% 2.6 s [11/21:07 - 2 | 12/18:37-12/18:37 | 1 | 12/16:42-12/16:52 | 8 | 12/12:10-12/21:00
A | 3095(gpm) {12/14:00] - - - - - - 11.7 | ESE [12/14:00] 12/12:00-12/20:00 | 3.8 | 12/11:00-12/12:00 { 1 | 12/11:00-12/11:10 | 31.5 | 12/00:40-12/21:00
“&@ | 1004.1 |[12/04:29] 8.3 N |11/18:47] 1006.7 [28.7C| 66% | 4.9 N [11/18:5L - 2.5 | 12/14:08-12/15:08 | 1 | 12/14:58-12/15:08 | 4.5 | 12/08:50-12/19:40
L@ | 1004.3 |[12/04:05[ 8.9 | N¥ [11/12:39] 1008.1 [29.8°C] 63% | 3.9 | NE [12/15:40 - 3 | 12/13:00-12/14:00 | 1.7 | 12/13:18-12/13:28 | 8.4 | 12/01:55-12/22:00
W& | 1003.8 [12/05:13[ 21.1 | NNE |12/03:17] 1004.2 {24.4°C|{ 83% | 10.3 | NNE |12/03:15] 12/03:11-12/03:15 | 8.5 | 12/17:44-12/18:44 | 65 | 12/18:34-12/18:44 | 47.5 | 11/17:25-12/20:00 .
%M | 1003.5 |12/14:36| 22.1 | SSE |12/13:18] 1004.7 {28..C] 62% | 9.9 | SSE [12/13:20 - 0.1 | 12/20:50~12/21:50 § 0.1 | 12/20:50-12/21:00 | 0.3 | 11/21:35-12/21:10
s#x | 1006.8 |12/15:27] 18.3 | S |12/11:30] 1007.6 | 30°C | 61% 9.6 s [12/12:13 - 0.6 | 12/17:20-12/18:20 | 0.4 | 12/06:05-12/06:15 | 1.2 | 12/05:55-12/18:30
M | 1006.3 |12/15:05] 12.8 | ESE |12/13:05] 1007.2 | 30°C | 63% 7 ESE [12/12:40 - 0.5 | 12/17:50-12/18:50 | 0.3 | 12/17:50-12/18:00 | 0.5 | 12/16:55-12/19:10
& | 1008.3 |12/02:30] 12.2 | sS¥ [12/22:02] 1010.1 |23.7C| 87% | 8.4 | SS¥ [12/22:05 - 8 | 12/22:30-12/23:30 | 3.5 | 12/09:10-12/09:20 | 70.5 | 11/18:50-13/04:40
Ash 1007 |11/14:42] 13.4 | ENE [11/08:35] 1012 |26.3°C| 65% 6.2 | NE [11/18:39 - 39.7 | 13/18:45-13/19:45 | 10.7 | 13/19:20-13/18:30 | 284.6 | 11/20:55-14/00:15
&% | 1006.4 |11/14:28] 12.2 | ENE |11/12:25| 1008 |28.5°C| 63% 5.3 | ENE [11/12:34 - 41.5 | 13/16:50-13/17:50 | 15 | 13/00:10-13/00:20 | 450.5 | 12/00:10-13/23:30
k& | 1004.9 [12/03:37] 17.8 | NE |12/03:24] 1006.3 [24.9°C| 82% | 7.7 | NNE |12/02:03] 11/09:01-12/13:30 | 20.5 | 12/05:00-12/06:00 | 8.8 | 12/05:30-12/05:40 | 113 | 11/16:50-12/21:00
B | 1003.2 [11/14:23] 36.2 | NE |11/14:22] 1003.4 [21.8°C| 97% | 24.7 | NE [11/14:23| 11/02:15-11/18:33 | 14.3 | 11/19:23-11/20:23 | 11.8 | 11/19:23-11/19:33 | 63.3 | 11/16:12-11/21:12
Bam| 1006.5 |12/16:00] 23.5 | SSE [12/17:01] 1007.1 |25.4°C| 89% | 17.1 | SSE |12/14:10| 12/08:20-14/00:40 | - - - - 2.8 | 11/18:18-12/14:45
BH 1005 |12/03:49] 11.9 | NNE |11/17:50] 1006.1, {27.7C| 79% | 6.3 | NNE |11/17:08 - 0.4 | 12/18:25-12/19:25 | 0.2 | 12/18:55-12/19:05 | 8.5 | 12/16:10-12/19:30
*F&( 1005 [12/05:10] 14.4 | NNE |11/18:56] 1007.2 [27.2°C{ 84% | 10.4 | NNE |11/18:54] 11/17:10~12/02:50 | 1.2 | 12/16:30-12/17:30 [ 0.5 | 12/16:35-12/16:45 | 2.7 | 12/15:01-12/18:30
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Table 6. 24hr forecast error statistics of different forecasting techniques for typhoon ABE.

g ¥y RERA et 43 X CIURRAN) B HAARN Ao g B R
MERE | ARRE | AFRE | ARGE | AFRE | BARE aEikE | ARRE

10/02:00 15.4 -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 22.17
11/20:00 171.85 52.517 156.04 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 68.717 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 )
YT 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.

NL?}‘B';,’ Y RARRD #a 3t EX (HURRAN) RIFABESX 1878 E R
FERE | ARIRE | OFRE | AARE | GRRE | AERE | GBRE BRIRE

10/02:00 15.4 1.38

10/08:00 237.85 53.20 609.07 30.73 344.13 13.89 299.19 66.32

10/14:00 267.69 36.33 356.00 9.34

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

11702:00 | 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

11/720:00 352.15 54.11 278.21 36.76 837.00 63.90 160.05 13.09

12/02:00 185.21 22.66 425.94 -11.7]

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 -5.89

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

13/14:00 179.08 19.16 849.75 74.86 B

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 36.77 385.64 35.26
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REPORT ON TYPHOON ABE OF 1993

Woan-Hwa Wau

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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# 1.

Summary of typhoon occurrence in the western North Pacific since1951.

Table 1.
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Fig. 2. Occurrence frequency of typhoons for the western North Pacific ocean in 1993.
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Fig. 3. The monthly comparison between the numbers of typhoons occurred inl1993 with the average since 1951.
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Table 2. Summary of typhoon information for the western North Pacific Ocean in 1993.

A& & EEZIB £ z B M (UTC) E | RBEER | BRRERRID | Bh | K | Lho Bk | B [ PRAER]
Al & . ML | PEULE | @FUAE | & | DBt RRIEZES | PG | Pl BEALEkm) & i R
& | % | (typhoon names) life cycle moderate severe 1 EE]RE | 08 | 88 |2 |BE T R[0K| & B

Bi1E| B &) (N} (E) | (N) (E) |(hpa) {(m/s) 30kas|SOkes | 3|

31t {9301 (RMA) 1218-1718 - - 120 | 5.8 ] 1605 | 18.0 1520 | 988 | 25 | 120 | - R -

511 9302 gma{) 1812-1900 - - 12 {12.6 | 159.5 | 13.1 1590 | 998 | 18 | 80 - B -

6 11 19303 BIR(KORYN) 1706-2812 | 2306-2718 | 2406-2606 1270 | 7.0 | 156.0 | 22.4 1075 | 920 | 55 [250 | 100 | %3 -

7 11 {9304 BGL LEWIS) 0818-1206 | 1018-1106 - 84 [13.5] 1210 | 19.1 1049 | 975 | 33 | 150 | S0 | FE -

7 |2 |9305 BBEETMARIAN) | 1406-1518 - - 36 [10.54 133.1 | 154 1265 | 995 | 23 {100 | - BE -

7 13 {9306 BHER NATHAN) 2000-2506 - - 126 [15.0 | 1484 | 375 1326 | 981 [ 30 | 150 | 80 | ®|E -

7| 4 | 9307 BXFEFNOQFELIA) 2518-2800 - - 54 123.0] 1358 | 40.1 1550 | 992 | 20 | 100 | - S -

7 15 |9308 HEPH(PERCY) 2812-3012 - - 48 {25.2) 128.7 | 414 1353 | 980 | 28 | 200 - i .

g |1 {9309 (ROBYN) 0206-1100 | 0318-1012 | 0700-0900 |210 | 9.2 | 1488 | 40.6 1365 | 945 | 55 | 250 | 150 | &z -

g |2 | 9310 [B#ERSTEVE) 0700-1212 - - 132 144} 1490 | 232 1303 [ 980 [ 30 | 150 | 80 | |LE .

3 |3 19311 PEFH(TASHA) 1612-2200 - - 132 [16.9] 126.7 | 242 107.0 | 975 | 30 {200 | - A e

3 [+ |9312 BT (VERNON) 2206-2800 | 2406-2712 - 138 1202 ] 1529 | 419 1440 [ 970 | 35 [250 | 100 | FE -

8 |5 [9513 pEEMWINONA) | 2306-2906 - - 144 [11.8] 1200 | 178 107.1 {992 | 20 | 120 | - BE -

8 {6 |9314 EBEFR(YANCY) 3006-0418 | 0100-0406 | 0206-0306 | 132 [21.5] 133.0 | 42.1 1380 | 935 | 51 | 250 { 120 | @7 BEE

9 |1 {9315 ERELZOLA) 0612-0906 - - 66 |21.4] 1282 | 357 1383 | 994 | 23 | 100 | - /= -

9 |2 |9316 ER{H(ABE) 0918-1418 | 1206-1406 - 120 [19.6 | 124.2 | 244 3.1 [ 950 | 43 J 150 { 50 PE f=]

9 |3 19517 FEEBBECKY) 1506-1800 - - 66 |18.4] 1234 | 23.2 1083 ] 982 | 30 {150 | - £ -

9 |+ 9318 gz(CECIL) 2306-2800 | 2500-2800 - 114 {13.9 ] 1499 | 375 1587 | 950 | 45 | 250 | 120 | FE -

915 }9319 E-’ﬁ(vcr) 2418-2700 | 2600-2612 54 (193§ 1114 | 233 127 970 | 35 150 | 50 | ¥E -

9 16 |9320 LIE(ED) 3018-0812 | 0200-0718 | 0406-0600 | 186 |13.6 | ldsd | 362 1540 | 920 | 61 |250 | 100 | &% -

1011|9321 BRE(FLO) 0206-0818 | 0400-0412 - 156 [16.9] 1259 | 36.0 14535 1 975 | 33 200 | 80 | HE -

10 | 2 | 9322 BEE(GENE) 0818-1006 - - 36 [16.8] 1343 | 25.0 1323 | 998 | 18 {100 | - BE -

1013 |9323 (HATTIE) 2100-2506 - - 102 {15.7 ] 1564 | 35.7 1665 | 987 | 20 | 100 | - BE -

10 | 4 19324 PRE(RA) 28060500 | 3006-0200 - 186 {12.7] 140.9 | 22.8 MLL 950 | 43 {300 | 120 | F -

11 {1 | 9325 ZHRUEANA) 0606-1212 - - 150 [12.3 ] 149.5 | 22.7 1428 | 988 | 25 | 150 | - W -

112 ]9326 BLEEKYLE) 1918-2406 | 2218-2312 - 108 [10.8 | 127.3 | 13.5 1055 1 975 | 33 | 200 | 100 | FEE -

12 {1 | 9327 REEI(LOLA) 0300-0906 | 0500-0600 | . - 150 [IL.1] 1360 | 13.6 | 1056 | 970 | 35 | 250 | 150 | /& -

1212 |9328 BEEQMANNY) 0418-1400 | 07060712 - 222 { 8.1 | 1422 | 104 1107 | 955 | 45 | 200 | 100 | SE -

0806-1012
12 [ 3 [9329 BESR(NELL) 2500-2812 - - 84 |85 |1325 | 11.0 1165 | 978 { 30 |i80 | s0 | &E -
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Fig. 4. The best track of typhoons for the months from March to June in1993.
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Table 4. Summary of typhoon life period in 1993.
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SUMMARY OF WESTERN NORTH PACIFIC OCEAN TYPHOONS FOR 1993

Show-Wen Lin
Central Weather Bureau

ABSTRACT
There were 29 tropical cyclones (TCs) occurred in the western North Pacific

Ocean in 1993. The total amount was above the climatological annual mean value of

26.7 taken from the period of 1951-1992. 'According to the typhoon intensity
classification defined by the Central Weather Bureau (CWB) of the ROC, four TCs
(KORYN, ROBYN, YANCY and ED) were in the severe class; ten (LEWIS,
VERNON, ABE, CECIL, DOT, FLO, IRA, KYLE, LOLA and MANNY) were in
moderate; and the rest (IRMA, JACK, MARIAN, NATHAN, OFELIA, PERCY,
STEVE, TASHA, WINONA, ZOLA, BECKY, GENE, HATTIE, JEANA and NELL)

were weak ones.

During that year, CWB issued three typhoon warnings, which were TASHS,
YANCY and ABE. None of them made landfall on Taiwan. There were no_severe

damages reports.

In this reports, we simply summarize each typhoon’s life, intensity, track,

synoptic situation and warning issuance. The three threatening typhoons (TASHS,

YANCY and ABE) are revealed in their individual reports separately.
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344N
35.7N

— 76 —

130.4E
129.0E
128.0E
127.3E
126.7E
126.1E
125.7E
1254E
1254E
125.6E
126.0E

126.7E

127.8E
129.1E
130.6E
132.0E
133.8E
135.5E
136.8E

137.3E
138.0E

e

128.2E
128 3E
128.6E
129.1E
130.0E
130.7E
131.6E
132.4E
133.3E
134.3E
136.4E
138.3E

.35
40
45
50
60
65
70
75
80
90

100
100
100
100
100
90
80
70
70

55
30

LA LR R B (kts)
35
35
40
40
45
45
45
45
50
50
40
30



EH{H(ABE)

st £ H H
16 93 09 09
16 93 09 10
16 93 09 10
16 93 09 10
16 93 09 10
16 93 09 11
16 93 09 11
16 93 09 11
16 93 09 11
16 93 09 12
16 93 09 12
16 93 09 12
16 93 09 12
16 93 09 13
16 93 09 13
16 93 09 13
16 93 09 13
16 93 09 14
16 93 09 14
16 93 09 14
16 93 09 14
#EHL(BECKY)
Rt £ B H
17 93 09 15
17 93 09 15
17 93 09 15
17 93 09 16
17 93 09 16
17 93 09 16
17 93 09 16
17 93 09 17
17 93 09 17
17 93 09 17
17 93 09 17
17 93 09 18

iF(UTC)
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12

18

00
06
12
18

I(UTC)
06
12
18
00
06
12
18
00
06
12
18
00

R
19.6N
19.7N
199N
20.0N
20.1N
20.3N
20.6N
20.7N
20.8N
20.9N
21.IN
213N
21.5N
21.8N
22.IN
223N
22.6N
23.0N
235N

24 0N
24 4N

AR
18.4N
18.5N
18.7N
18.9N
19.4N
20.2N
21.0N
217N
222N
22.6N
22 9N
232N

KRB

124.2E
124.1E
123.9E
123.7E
123.5E
123.1E
122.5E
121.9E
121.3E
120.5E
119.8E
119.2E
118.7E
118.3E
117.9E
117.4E
116.9E
116.2E
115.2E

114.1E
113.1E

#EE

123.4E
122 4E
121.1E
119.7E
118.3E
116.9E
115.2E
113.7E
112.1E
110.6E
109.3E
108.3E

PR R B (Kts)
35
40
40
45
50
55
60
60
60
60
65
65
65
75
75
85
85

"85
75
50
30

A DR R BGE (kts)
35
35
40
45
45
55
55
60
50
45
35
25



Pa3R(CECIL)

i £ R
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
18 93 09
RHERHDOT)
MRt £ R
19 93 09
19 93 09
19 93 09
19 93 09
19 93 09
19 93 09
19 93 09
19 93 09
19 93 09
19 93 09
XFEED)
fRat £ OH
20 93 09

24
25
25
25
25
26
26
26
26
27

30

iF(UTC)
06
12
18
00
06
12
18
00
06
12

18
00

06
12
18
00
06
12
18
00

#F(UTC)
18
00
06
12
18
00
06
12
18
00

F(UTC)
18

R
13.9N
13.8N
14.0N
14.6N
15.6N
16.6N
17.8N
19.2N
20.6N
21.8N
22.8N
239N
249N
26.0N
27.0N
28.9N
30.8N
33.0N
35.5N
37.5N

RELRE
19.3N
19.6N
20.1N
20.5N
20.8N
21.1IN
21.6N
22.2N
22.8N
233N

(L33
13.6N

— 78 —

RO

149.9E
149.4E
1493E
149.0E
148.6E
147.9E
147.1E
146 4E
145.7E
145.1E
144.7E
144.8E
145.1E
145.9E
147.0E
148.8E
150.7E
153.0E
155.6E
158.7E

idics

111.4E
111.9E
112.1E
112.2E
112.4E
112.4E
112.5E
112.5E
112.6E
112.7E

w
144 4E

ALK R (kts)
35
35
35
40
45
50
55
65
70
75
80
90
90
85
85
85
85
75
75
65

AR B (kts)
35
40
40
55
60
70
70
65
50
30

LR JEGH (kts)
35



20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
200 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
200 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
20 93 10
KFE(FLO)
fmat £ OH
21 93 10
21 93 10
21 93 10
21 93 10
21 93 10

01
01
01
01
02
02
02
02
03
03
03
03
04
04
04
04
05
05
05
05
06
06
06
06
07
07
07
07
08
08
08

02
02
02
03
03

00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12

KF(UTC)
06
12
18
00
06

139N
14.IN
143N
14.6N
15.0N
15.6N
16.2N
16.8N
17.4N
17.8N
18.2N
187N
19.IN
19.4N
19.8N
20.3N
20.9N
21.5N
222N
23.0N
23.8N
24.8N
257N
27.0N
28.6N
302N
317N
33.IN
343N
35.6N
362N

R
16.9N
16.8N
16.8N
16.8N
16.8N

1433E
142.6E
141.8E
141.1E
140.4E
139.6E
138.7E
137.6E
136.6E
135.7E
135.1E
134.4E
133.7E
133.1E
132.7E
132.6E
132.6E
132.8E
133.1E
133.5E
134.0E
134.7E
135.7E
137.0E
138.3E
139.9E
141.8E
144.1E
146.6E
1493E
154.0E

B

125.9E
125.6E
125.3E
125.0E
124.7E

40
40
50
60
65
70
90
90
90
90
90
95
95
100
110
115
120
120
105
105
105
95
80
75
65
65
65
65
55
45
40

AL B (kts)
35
35
45
45
45



21 93 10 03
21 93 10 03
21 93 10 04
21 93 10 04
21 93 10 04
21 93 10 04
21 93 10 05
21 93 10 05
21 93 10 05
21 93 10 05
21 93 10 06
21 93 10 06
21 93 10 06
21 93 10 06
21 93 10 07
21 93 10 07
21 93 10 07
21 93 10 07
21 93 10 08
21 93 10 08
21 93 10 08
21 93 10 08
£EE(GENE)
ek £ A O H
22 93 10 08
22 93 10 09
2 93 10 09
2 93 10 09
22 93 10 09
2 93 10 10
22 93 10 10
EFHF(HATTIE)
e £ H H
23 93 10 21
23 93 10 21
23 93 10 21
23 93 10 21

i2
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18

FF(UTC)
18
00
06
12
18
00

06

RFH(UTC)
00
06
12
18

16.7N
16.5N
16.4N
16.3N
16.3N
16.3N
16.3N
162N
16.2N
16.3N
16.9N
18.0N
19.5N
20.8N
21.9N
23.3N
25.0N
272N
294N
31.8N
34.0N
36.0N

R
16.8N
18.IN
19.4N
20.7N
22.0N
23.5N

25.0N

R
15.7N
16.3N
16.9N
17.2N

— 80 —

124 2E
123.4E
122.6E
121.8E
121.0E
120.3E
119.8E
119.5E
119.7E
120.1E
120.8E
122.0E
123.6E
125.0E
126.3E
127.6E
129.0E
130.7E
133.1E
136.4E

141.0E

145.5E

B
1343E
133.4E

132.8E -

132.5E
1323E
132.1E

132.3E

RERE

156.4E
155.9E
155.4E
155.1E

55
60
65
65
65
50
50
50
50
50
45
45
45
45
40
40
40
40
40
40
40
40

PR AR (kts)
35
35
35
35
35
35

30

AT RJEH (kts)
35
35
35
35



23 93 10
23 93 10
23 93 10
23 93 10
23 93 10
23 93 10
23 93 10
23 93 10
23 93 10
23 93 10
23 93 10
23 93 10
23 93 10
23 93 10
BIR(IRA)

wmee £ H
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 10
24 93 11
24 93 11
24 93 11
24 93 11
24 93 11
24 93 11
24 93 11

22
22
22
23
23
23
23
24
24
24
24
25
25

28
28
28
29
29
29
29

.30

30
30
30
31
31
31
31
01
01
01
01
02
02
02

00
06
12
18
00
06
12
18
00
06
12
18
00
06

BF(UTC)
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12

18.0N

- 19.0N

20.2N
21.3N
22.6N
23.9N
24.TN
25.8N
26.4N
27.3N
29.0N
31.3N
334N
357N

RERE
12.7N
13.1IN
13.4N
13.5N
13.6N
13.8N
14.0N
14.5N
147N
14.9N
15.1N
15.3N
15.4N
15.5N
15.6N
15.8N
16.0N
16.2N
16.3N
16.7N
17.1IN
17.3N

— 81 —

154.8E
154.8E
154.5E
154.0E
153.5E
153.4E
154.0E
154.9E
155.9E
157.0E
158.4E
160.8E
163.3E
166.5E

R

140.9E
139.3E
137.6E
136.2E
134.9E
133.6E
132.3E
131.0E
129.6E
128 4E
127.4E
126.6E
125.7E
125.0E
124.3E
123.4E
122.2EF
121.1E
120.0E
119.1E
118.2E
117.3E

40
40
40
40
40
35
35
35
35
35
35
35
35

UTRLRR G (kts)
35
40
45
45
45
45
55
60
65
70
80
85
85
85
85
85
85
85
80
80
55
55



24 93 11 02
24 93 11 03
24 93 11 03
24 93 11 03
24 93 11 03
24 93 11 o4
24 93 11 04
24 93 11 04
24 93 11 04
24 93 11 05
EHJEANA)

Wt £ H H
25 93 11 06
25 93 11 06
25 93 11 06
25 93 11 07
25 93 11 07
25 93 11 07
25 93 11 07
25 93 11 08
25 93 11 08
25 93 11 08
25 93 11 08
25 93 11 09
25 93 11 09
25 93 11 09
25 93 11 09
25 93 11 10
25 93 11 10
25 93 11 10
25 93 11 10
25 93 11 11
25 93 11 11
25 93 11 11
25 93 11 11
25 93 11 12
25 93 11 12
25 93 11 12

00
06
12
18
00
06
12
18

[F(UTC)
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12

17.6N
18.0N
18.4N
18.8N
19.4N
19.9N
20.6N
21.4N
22.2N
22.8N

R
12.3N
12.5N
12.8N
13.2N
13.5N
13.7N
13.8N
14.1N
14.6N
15.0N
16.0N
17.0N
179N
18.5N
19.1N
19.7N
203N
209N
214N
217N
21.8N
219N
219N
22.0N
223N
22.7N

— 82 —

116.4E
115.7E
115.0E
114.2E
113.5E
112.9E
112.4E
111.9E
111.5E
111.1E

R

149.5E
148.5E
147 4E
146.4E
145.0E
144.0E
142.8E
141.7E
140.4E
139.1E
137.9E
137.0E
136.1E
135.9E
135.8E
135.9E
136.1E
136.6E
137.0E
137.6E
138.3E
139.4E
140.0E
140.8E
141.8E

© 142.8E

50
50
50
50
45
40
40
40
35
30

SRR B (kts)
35
35
35
50
35
35
35
35
40
35
35
35
40
40
40
40
45
50
50
50
45
45
45
35
35
30



SIE(KYLE)

Wk £ H
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
26 93 11
FEHL(LOLA)
R £ A
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12
27 93 12

20
20
20
20

21

21
21
21
22
22
22
22
23

23
23
24
24

KF(UTC)
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06

KF(UTC)

2033
10.8N
10.8N
109N
11.0N
11.2N
11.5N
117N
11.8N
11.9N
12.1N
12.3N
12.6N
12.7N
12.8N
12.8N
13.0N
13.2N
13.4N
13.5N

RREE
11.IN
117N
12.1N
12.6N
13.2N
13.7N
14.0N
14.2N
142N
14.IN
14.0N
13.9N
13.8N
13.5N
13.0N

— 83 —

B

127.3E
126.2E
125.1E
124.3E
123.0E

" 121.8E

120.5E
119.4E
118.2E
116.8E
115.6E
114.2E
113.0E
111.6E
110.5E
109.3E
107.8E
106.3E
105.5E

;o2

136.0E
134.2E
132.5E
131.0E
129.5E
128.1E
126.8E
125.7E
124.7E
123.8E
122.9E
122.0E
120.9E
119.8E
119.0E

P LR B (kts)
35
35
35
35
35
35
40
40
45
45
50
55
65
65
65
65
60
40
30

SRR A (kts)
40
40
50
50
50
50
55
60
70
70
70
70
65
60
60



27 93 12 06
27 93 12 07
27 93 12 07
27 93 12 07
27 93 12 07
27 93 12 08
27 ©3 12 08
27 93 12 08
27 93 12 08
27 93 12 09
27 93 12 09
JE(MANNY)
b A O = I =
28 93 12 04
28 93 12 05
28 93 12 05
28 93 12 05
28 93 12 05
28 93 12 06
28 93 12 06
28 93 12 06
28 93 12 06
28 93 12 07
28 93 12 07
28 93 12 07
28 93 12 07
28 93 12 08
28 93 12 08
28 93 12 08
28 93 12 08
28 93 12 09
28 93 12 09
28 93 12 09
28 93 12 09
28 93 12 10
28 93 12 10
28 93 12 10
28 93 12 10

EF(UTC)
18
00
06
12
18
00
06 -
12
18
00
06
12
18
00
06
12
18
00-
06
12
18
00
06
12
18

12.6N
12.3N
11.9N
11.6N
11.3N
11.IN
11.IN
114N
11.9N
12.5N
13.6N

iy
8.IN
8. 7N
9.3N
10.0N
10.7N
11.6N
12.6N
13.5N
14.IN
147N
153N -
15.9N
16.3N
16.4N
16.2N
15.9N
153N
14.5N
139N
13.3N
129N
12.6N
12.5N.
12.5N
124N

— 84 —

118.2E
117.4E
116.6E
115.6E
114.5E
113.2E
111.8E
110.5E

108.9E

107.2E
105.6E

B

142.2E
140.5E
138.9E
137.1E
135.3E.
133.9E
132.9E
132.0E
131.1E
130.4E
129.9E
129.7E
129.7E
129.8E
129.9E
129.8E
129.3E
128.5E
127.5E
126.3E
125.1E
124.0E
122.9E
122.0E
121.1E

55
55
55
55
55
65
65
65
35
30

SIS R (cts)
35
40
40
40
60
55
50
55
55
60
65
65
60
60
70
70
65
70
75
75
75
90
80
70
60



28 93 12
28 93 12
28 93 12
28 93 12
28 93 12
28 93 12
28 93 12
28 93 12
28 93 12
28 93 12
28 93 12
28 93 12
28 93 12
HEBR(NELL)
et & A
29 93 12
29 93 12
29 93 12
290 93 12
29 93 12
29 93 12
29 93 12
29 93 12
29 93 12
29 93 12
29 93 12
29 93 12
29 93 12
29 93 12
29 93 12
KEONI
£ H
93 08
93 08
93 08
93 08

11
11
11
11
12
12
12
12
13
13
13
13
14

25
25
25
25
26
26
26
26
27
27
27
27
28
28
28

20
20
20
20

00
06
12
18
00
06
12
18
00
06
12
18
00

IF(UTC)
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12

#F(UTC)
00
06
12
18

12.IN -
11.6N
11.0N
10.7N
10.6N
10.8N
11.0N
11.0N
11.0N
10.9N
10.8N
10.7N
10.4N

FERE
8.5N
8.6N
8.8N
89N
9.IN
9.7TN
10.3N
10.9N
11.6N
12.0N
12.1IN
11.8N
11.6N
111N
11.0N

ot
20.6N
21.IN
21.8N
22.5N

— 85 —

120.3E

1194E

118.5E
117.8E
117.0E
116.3E
115.6E
115.0E
114.3E
113.6E
112.7E
111.7E
110.7E

AERE

132.5E
131.1E
129.7E
128.2E
126.8E
125.6E
124.3E
123.2E
121.9E
120.9E
120.0E
119.1E
118.1E
117.2E
116.5E

e

179.1E
178.1E
177.2E
176.0E

50
45
40
40
40
40
40
35
35
35
35
35
30

AT AR B (kts)
50
40
50
50
55
60
60
60
60
60
55
50
40
40
30

ST A EG# (kts)
80
80
80
80



93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93
93

08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08
08

21
21
21
21
22
22
22
22
23
23
23
23
24
24
24
24

25

25
25
25
26
26
26
26
27
27
27
27
28

00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00
06
12
18
00

23.0N
239N
24.TN
252N
26.1N
27.0N
27.8N
28.3N
28.8N
29.0N
28.7N
28.7N
29.4N
30.0N
30.8N
31.5N
32.0N
323N
32.5N
327N
33.0N
33.5N
340N
349N
35.5N
36.0N
36.7N
36.9N
37.0N

— 86 —

175.0E
173.9E
172.8E
172.0E
171.2E
170.5E
170.0E
169.7E
169.0E
167.8E
166.3E
164.6E
163.2E
162.0E
161.4E
161.0E
160.3E
159.8E
159.5E
159.2E
159.1E
159.1E
159.0E
158.9E
158.6E
158.3E
158.5E
159.0E
160.0E

80
80
70
90
95
80
80
80
75
65
65
70
70
60
50
45
45
60
50
50
60
60
55
45
45
40
45
35
30



H— W ¢
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