REAN+ - FRAAERSE
— ¥ R R 448 (9219)

% B A

HRBERREEE O

o A

®

A RERARENRE - B - EENANRKEBRENEPINSEE - F8

BRI IRAIRBR AT ERRS -

FERAREEEERTEEYR  CRREAELERE - EEFEE S REN
iR A E - #EBEEREREAENE - WY S AEREELET

HRBERASESHNVATEYSTER | BRRENLSERERERE > RURE—HE
AN & LA ERNESSAERS - EREERR T E e AR - 554
ILE - BALMETHRZ I RAFRIRE - BN ERBRERNIL L - (E5RR Y EE L
KRR R R A EMRERBETIRE LW EERBENKE -

RBEREABEHTET | SEREUNRNREEEMAR > HEBRANRE -
TE24/ NS TR BERERRZE 0T » DUR SRR AR (CWB) Bl FIgRENR22TAE > HA

(RITD) R » BoMfatE=R (CLIP) RAFEIERER (EBM) FHRAZRE

— @ B

Z#{E (TED) AR RBBIFEHILKTHERE
R I9ERE, - hRIH IS IERE - B9
A18HISZBIERE BRER T WE YRS > 9
EATREBERBYHES > REEEILES
By - (BYEBSRIEARE B RER - AN AL £ X
EME  PRRKBFYHEBNE LE ERE
B o HRARSEBELEE > SEEARM
B FUSEREESECE MRS
ERRE - HRESEREMETTE > HhAE
5/ NmbE L (vortex) B FRDIEENL E—
HigREE - MEHERBRERE  WHAF
MR R R AR R E - HRERR AN E 1%
RIFT7R »

At RERE R L RE B B8
AR RBRCOBYURESEE - FERE
TR EITERET ©

I REHESIBE

AICATR AR EORL TS
O RBRARIED R
LEPREEREEFLE=/NFHE
7 ERHEBLERER > FEIFNEMLR
PGTW - RITD + KGWC - RODNZ > # 2 AL
KRR RHIREE MR -
2FEEEBINH MR - B R E R
EHEEZWNEHE/NRIEN - BHEKE TR
HIERRYGRIERL > 0R3 -
ORNELFIRBRCEI T - FHRER
TR T T 25 Y S 1 e e S 4 P P 2 B K56

H=
= °

OFEFEBERTCHBIKE  FHPREER
B9 32 CATDS R » W R HHE A FRAE
HOTRB R RR 2 R AT R BB AT

— 52—



= HERERNEERITE

REREE1SH ZRIERER T IR RS
B ERE (TD) > HEFERE—HW5E M
BRE  BRUBRANHIEERE  B2R18H
12Z7HEERE - B3 - B4R 18H 1227 sthE | &
500hpaf@ & 22 [F » EEEER MBI AT HE
WBEIEEAL - HEBZFEEBREGETS
& WLt E AL 20E DR R B BB - R
W RMIER ER  EALE0EILRIR SRR
e IR 3 > ERS IR RARRSE 0 £R
FE Qe LARATRE - BRAR 1205 » MOFERCERAL - 3
FEORERME > TUABLE —EERER
I ILZE, - S3H 18H 122500hpa/g iy BIBIE
HoHEER (B2) - THREEATERRER
FE B 0E AL  mEBEEREILR29E N

S RERAZBRS HE]  f£18H 182 RAE
FERG B R R ey eI Pe AL PE 1T - {E7E21H 00272
AAALE A BT » BT AEE L RE
R 125 i AL 5 ISR R KA B R R 3 (E AR R B AR
EEA MY, o SLAEAR SRS G ANEE > B 21 HO00z
500hpaf@ ([E]S) W& S B B 43 Bk i (BT
7 —ENR AT — BB RBIARE  H20
H 122300/500/700hpa & ¢ 7> 34 & 51 55 75 =] B &
(El6) - MEERAIEYIEEREATESRE
R B IR R TS AR BB RS - Bl
ERARERKARSREQESFHR  E2F
S rEE R B R B L AR E -
R ERELEET » —EHAE21H 1828 S
o S R 710 S S Vi R o BT R R SR A R [ K
E S RAERCE  MRERE—ER’E
ERNEREN EEREEERELMRE

AY

2400713 0

2318217 04
23122 17 omo\\{
I3067 16 045\ \ |}
23007 13 045, \_ Yoot
22181 12045\\ I

67 18 040
4121220

G

30N

2122 16 050\ \| D,
7206 16,055\,
20002 15 06037
01187 06 060, {7

27 16 050 20N

1007 06 06—

0187 10 05:7
127 14 05 /
40067 13 050/
000Z 10 05/ N
> N
1B18Z 11 050 D %

i

1906Z 16 045
1900Z 16 040
5

| —ATIBL * 015
0z 19 025

18067} 17 025

12427 17030
L2

T10E LA

1308

vor

" 140F 150E

Fig.1 : The best track of TED (9219)
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Tab.1 : Best track for tropical storm " TED | .

Ff81 @) 2 4 B hpORARE BESE BN

THE®D) LAT LONG VMAX  DIR  SD
92091718  14.1N 139.9E 15
$2091800  14.9N 138.1E 25 295 19
92091806  15.2N  136.4E 25 280 17
§2091812  15.4N  134.6E 30 275 17
92091818  15.6N  132.8E 35 275 17
$2091900  15.8N 131.1E 40 275 16
92091906  15.9N 129.4E 45 275 15
92091912  16.2N  127.8E 50 280 16
92091918  16.8N  126.8E 50 300 11
92092000  17.6N  126.1E 50 320 10
$2092006  18.3N  125.0E 55 305 13
92092012  18.9N 123.7E 55 295 14
92092018  19.2N 122.7E 60 290 10
92092100  19.4N 122.1E 60 290 6
92092106  19.6N 121.9E 60 315 3
92092112  19.8N 121.8E 60 335 2
92092118  20.4N  121.7E 60 350 6
92092200  21.9N 121.7E 60 000 15
92092206  23.5N  121.3E 55 345 16
92092212  25.0N 120.8E 50 345 16
92092218  26.2N  120.6E 45 350 12
92092300  27.5N  120.6E 45 000 13
92092306  29.1N 120.7E 45 005 16
92092312  30.8N  120.9E 40 005 17
92092318  32.4N  121.5E 40 020 17
92092400  33.7N  122.8E 40 040 17
92092406  34.6N 124.7E 40 060 18
92092412  35.1N  127.3E 40 075 22

aE ¢ RORR R R B B R BT B KTS » B8

FE A B R BAL -

O © BB 1R DU {E e WG - SRR -
W~ SRR R TSR 2R R o R
R BERE (32334R) » FrAHEB8ORE R
77T L 2 B ] A 5 2 5 > T R R IR L TR W A
ZASEIEFE - MEWR - W] - REEE =M
S5 7E20 H Re R 2 R ST RSB — ELAE 20kes L
b AR EEEFRILER  FRAXESATELN
EMRINEFE23 H 25 — BB » RR A e 4k
S AR BREE - B 128485 - BRI
TESHREL I8 B L I > Bl B W] RS 7E 22 H

1550253 — B AR 16.3m/s » TEHEAF22H 15/F48
S BARRELS. Tm/s > | PRRE LA O B A B T
TEELMT TR > B 2 T EH IRp ] PP 571 L L

R2 PRESRFRBE AL HEEN
Tab.2 : SATELLITE FIXES for tropical storm "TED | .

RFfE] () SRBF $Z5F CEREEE
1 180000 14.6N 138.2E ©PCN 5
2 180600 15.4N 136.2E ©PCN 5
3 181200 15.2N 134.0E PCN 5
4 181800 15.5N 132.8E PCN 5
S 190000 15.8N 131.7E PCN 5
6 190600 15.7N 130.2E PCN 5
7 191200 16.1N 127.2E ©PCN 5
8 191730 16.1N 125.8E PCN 5
9 200000 17.8N 126.5E PCN 5
10 200533 18.3N 124.6E PN 5
11 201200 18.8N 123.7E PN 5
12 201800 19.3N 122.8E PCN 4
13 210000 19.6N 121.8E PCN 5
14 210600 19.8N 120.8E PCN 5
15 211200 19.5N 120.0E PCN 5
16 211800 20.2N 121.9E PCN 5
17 220000 20.8N 122.3E PCN S
18 220600 23.8N 121.3E PCN 5
19 221200 25.3N 120.5E PCN 4
20 221800 25.6N 120.8E PCN 3
21 230000 26.8N 120.6E PCN 5
22 230600 29.5N 120.6E PCN 5
23 231200 31.4N 121.7E EBCN 5
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F®3 FERERRCEEEM
Tab.3 : RADAR FIXES for tropical storm "TED | .
BEM] (Z) XMBE KERE TG BE W aE{ R

210600 20.2N8 121.0E s/ / 46744
210700 20.3N 120.9E s/ / 46744
210800 20.3N 12G.8E =/ / 46744
210900 20.4N 120.6E s/ / 46744
211000 20.5N 120.4E s/ / 45744
21110C 20.5N 120.3E 17/ 46744
211300 20.4N 120.3E 1/ / 46744
211400 20.4N 120.3E 1/ / 46744
211500 20-.4N 120.2% 1/ 7/ 46744
211600 20.3N 120.IF 2/ 7/ 46744
220000 22.2% 122.0E 353 46599
220100 22.4N 12Y_9E 153 46699
220200 22.7N 121 .8E 31353 465699
220300 22.9N 121.7E 217 46539
220300 21.4N 120.9E 535/ 46780
220400 23.3N 121.6E 102 46699
220602 22.0N 121_8E 602 46780
220700 24.4N 121.3E L/ / 46744
220800 24.0N 121.2E 1/ 7/ 46536
220900 24.2N 120.SE 17/ 46636
221100 24.9N 1290.9E 2// 46744
221200 24.9N 120.6E 1/ / 46744
221203 25.0N 120.8E 151 46636
221300 2S5.1N 120.6% 131 46636
221300 25.1N 120.8Z 2/ / 46744
221500 25.23N 120.2% A 48836
221700 25.4N 113.8E 2/ 45536

REHEE R, (46744)
TEHE Y (46699)
# B TR (46780)
HRIETEEY, (46686)

JLEE20H 200 21 H S » BRI FERKBRENE ISR ERIRF R RS - BBV 55 5 RA R 3 K
BUEPET WEES BREEER N FINNE —HIREE® jEAERKAE
BAGARREF S MR EHARAIBTER  UIRREK -

i FUERHRENRLES - B172E
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Fig.5 : The 500 HPA chart at 00z 21 SEP 1992.
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Fig.7 : GMS IR imagery at 00z 19 SEP 1992.

F4 FERAERRAE AR

Tab.4 : Warning schedules issued by CWB for tropical storm " TED |

an P BRE | W i3 # i
WiE (& 2| & £ |B

ik 1201015 | BMNRBET, Dtk BE

B 2[20015]20 | GREBHE, Ehmpuk, &R ERBBRIEFES

ot 312021 (30| GMMBHE, BLHK, GHERRGR BW, RAEREREFNS

wE 4121| 3|20 | GMMARE, BTk, GBI BR, (EARBRERNS

i 5121 | 9|40| BNREPiEE, Bl HRGK BW, EARE, EFES. BR, BERSEHE

B 6|21 15) 40 | BHAMBHE, Eiguk, SRIBLE BH, EAKE, EEEe. AR, B, SPREANE

% 7]21| 21|30 | BNRBHE. BLiguk, BHBIX BW, CHBE. ERFR. BR, Wi, SHRESANE

iBE 8[22| 3)|10| SMMBBE, ELigik, BMiHK B, ERGE, EFEs, BN, Wi, ERYSINE

e 9(22] 9|40 BMMBIGE. BLiRlk, GHBEK, BSRLHEE HSHSK, BHREFINE

o123 10(22| 15| 30 | GMMEBRE. ELiHK, SR, SRILBET WSk, E¥. &MRSERE

it A11 22121 | 50 | GHRARET. BMEE. SNILIBE SAERE, SERE. BRILBYEE. BEREERIEEHE

B 1223 | 3|05 | AAMNCLEREE, HRILRBE, SRS Bt E. BikRE. SRELGHETEREME

#E 13123 | 930 | BMLEIRE

BERR 141 23| 14|55 | RMHABEITBMHRAINE, HEREERBERZWR




®5 FEREAREMIER (RE8IFEIH)
Tab.5 : The meteorological summary of CWB’S station during tropical storm TED passage (SEP. 1992).

o D) | B W B X B n/s) | £ mss) [ 0 WS B x B KX # (om | BAERUmm)
BN | 6 1) || Eer| W [ |8 M| || BuE (B | sy M (S GIS-D | —ie WG GRS || W Ome-wb B R (SR GB-4

B 991.5(23/01:03{29.9| E [22/02:11 |1001.2 (24.3) 6% [20.7| S |23/03:05|20/17:30 - 23/09:10 | 11.6 | 2/15:01 - 22/16:01 6.3 | 2/15:41 - 2/15:51 | 98.7 | 0/17:2 - 2/08:30
o | .| 2088 208| E [2/s|1002.2(25.4 foox (15| B (217 |2eis - 215 | 1.5 [21mea0 - 22000 | 8.2 [ 2172355 - 2/00005 {120.0 | 20709410 - 23/08:45
¥2 85) 991.1(22/18:21(30.1 S [21/18:49 | 1004.0 [20.2| 100 [15.0 | S |22/18:29 | 21/18:404~ 23/03:10 | 2.5 |22/07:47 - 22/08:47 | 9.0 [2/06:11 - 22/08:21 [263.7 [ 20720:00 - 23/08:00
HFM | 090.2]22/18:30 [13.1| SE [22/04:30 | 998.1) 21597 | 4.6 |SSV | 23/02:00 - 2.0 |20 - 2/12:89 7.0 [22/08:31 - 22/08:41 }183.5 |21/07:20 - 23/06:30
b db| 937.2|216:03|18.1 | v |22/20:18| 901.3|24.3 |6y {10.2 | BHE | 2/10:53 - 2.5 [017:2 - 018:2 | 12.0 | 20/17:41 - 20/17:51 [150.5 |20/10:02 - 23/08:10
o 41| 005 | z2/17:03 | 28] ke [20146 | 005,97 313 s [1aa | e 2/14:25 [ 21/10:10 - 2/11:50 | 7.0 [23/00:53 - 23/01:83 | 2.5 [23/00:59 - 23/01:09 | 49.5 |21/07:03 - 23/07:05
17 12| %9.5]2/15:00(25.6| i |2v14:51 | 905.0|27.6 |7y [14.0|WE | 201483 | 201330 - 2vozz0 | 0.0 [2n19:30 - 2220 | 4.0 2272020 - 2720 | am0 {20440 - 2w0n:30
& ) 990.4 | 22/15:00 [10.0 | WSV [23/00:31| 996.5(24.2{%4x | 5.5{ WSV |23/00:38 - 12.8 | 2/23:00 - 22/24:00 | 6.4 [22/23:3 - Z/23:46 | 65.8 |21/07:50 - 23/05:40
BAR| 881.8 | 22/15:45 1 18.9| SV |23/04:33] 800.7|18.5}99% | 8.0{\SW |23/04:48 - N5 | 2/2:40 - 22/23:40 4.0 |2/2:40 - 2/2:50 | 78.8 |20/17:35 - 23/06:70
A3 9911 2/15:46 | 28.1 (WHE [21/21:2L ] e6.2 ) zalere 2 vimE | 2113:20 | 21/04:20 - 2/01:50°[ 6.5 |2/17:10 - 2/18:10 37 21740 - 21750 | 151 | 2/10:%0 - 2723
%) 08¢.8(22/15:20 (12,5 | WV [ 22/22:05 | 995.0|24.5(95% | 7.21 W |2/22:43 - 2.8 |2/21:00 - 2/22:00 | 0.9 | 22/21:30 - 2/21:40 | 18.8 [20/22:25 - 23/04:10
ISl | 749.7 [ 22/14:55 | 18.2 | ESE 121/07:04 | 757.2[14.5 (8% | B.5|ESE |2v/00:2 - 18.0 | 22/22:36 - 2/23:38 | 6.0 |Z/2:38 - /22:48 | 210 | 22/04:00 - 23/15:55
Fod - | - - - - - = [14.5 [ VSV | 23/03/00 | 23/02:10 - 23/04:30 | 18.0 (22/23:00 - 22/24:00 4.5 |2/11:20 - 2/11:30 {2014 | 21/01:10 - 23/08:00
M) 980.12/04:22(19.8 | KW |22/21:19 [ 994.8 | 25.6 |07 |11.2| W {22/20:57 [ 22/21:00 - 22/22:30 | 15.0 |23/10:25 - /1125 | 8.0 [23/11:15 - 2/11:25 | 45.4 | 21/03:48 - 23/13:40
T} 000.3(22/14:43)18.2 | MW | 2720712 | 996.0|8.5)87% [10.1] W |2/22:43 - 8.5 |22/20:40 - 2721:40 | 3.5 |22/21:00 - 2/21:10 | 20.9 | 21/12:30 - 23/08:00
A6 | 990.2 | 2/05:05 0.8 | W | 2/19:20 | 901.7 | 24.5| 88X [23.5( Ry |22/18:3819/19:30 - {§ifsh 210 | 21840 - 2/19:40 | 9.5 |2/18:40 - 2/18:50 | 4.8 | 22/12:30 - 23/01:50
15 % 987.7(22/03:41}10.7] ¥ |22/20:13] 997.3|25.6 | 86X |11.2| ¥ {2/20:16 | 20/19:02 - 23/06:45 | 18.0 22722110 - 22/23:10 | 5.5 |21/22:14 - 21/2:24 [100.0 |21/03:55 - 23/06:50
Bl 1| 988.1122/07:33 | 41.9 | WE |21/01:2 | 999.2124.2 1008 | 28.7 | KE | 20/01:27 | 20/05:41 - 23/10:47 | 24.8 |21/08:18 - 21/09:18 | 12.3 |21/08:50 ~ 21/00:00 [136.5 | 20/08:14 - 2/23:13
KR | 983.9|2/14:50 | 2.5 (MK | 21/21:43 | 904.9125.0 |97 |11,0| MVE |21/10:20 | 20710:53 - 22/01:00 | 17.8 |21/14:38 - 21/15:38 | 6.8 |21/15:15 - 21/15:25 {116.9 | 21/01:00 - 23/08:00
& M| 980.2|2/14:03118.4] N |22/00:13| O05.7 |44 [04% | 7.8( 5 |207:39 - 185 |z2/02:20 - 2/03:20 | 7.5 |21/18:40 - 2/18:50 |145.1 [2019:35 - 2720120
R Dy 986.5|22/10:57 | 25.1 | SSV [23/07:31) 998.4{27.9|84% (16.3| S |22/15:02 (21/19:30 ~ 23/14:00 | 0.8 |21/22:37 - 20/23:3 | W.5 |21/23:00 - 21/23:10 |277.3 | 20/18:3 - 22/23:50
iE | 987.022/15:21{22.5 | SSE | 2/15:2 | 987.2125.5| 91X | 15.7 | SSE | 22/15:48 | 21/20:50 - 2/18:30 | 40.5 [22/18:10 - 2/19:10 | 15.0 |22/18:25 - 22/18:35 |584.5 | 20/14:05 - 23/01:05
H M| 889.3(22/16:52|15.6 | ESE (22/17:44 | 090.6 (2.4 |0x | 8.9| E [2119:50 - 45.5 [21/12:10 - 21/13:10 | 13.5 | 21/12:20 - 21/12:30 | 243.5 [ 20/21:10 - 23/06:10
¥ 8| 90.2}2/17:00 | 24.2| SE |22/15:00 | 900.8125.1 {06 |13.5 |SSE | 21/22:35 [ 21/13:30 - 22/20:20 | 38.8 |23/10:20 - /11520 | 12.5 [23/10:20 - 23/10:30 | 200.6 [ 20/15:20 - 23/01:05
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Fig.8 : Mesoanalysis surface chart of tropical storm " TED |
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Fig.11 : The wind speed of island stations around Taiwan ( 46695,46735, 46730 and 46762 ).
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Fig.12 : The wind speed of 46766, 46761,46699 and 46708.
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Fig.14 : The total rain amount of all CWB'S stations.
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Fig.17 : The precipitation amount of 46749 from 09/20 20:00 to 09/23 08:00.
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Tab.7 : ERRORS STATISTICS FOR CWB ON TROPICSL STORM "TED .

WRN BEST TRACK POSITION ERRORS
DIG  NO. TIAT LONG WIND 24 48
92091812 1 15.4N 134.6E 30
92091900 2 15.8N 131.1E 40 78 99
92091906 3 15.9N 129.4E 45 138 314
92091912 4 16.2N 127.8E 50 314 716
92091918 5 16.8N 126.8E 50 321 654
92092000 6 17.6N 126.1E 50 94 45
92092006 7 18.3N 125.0E 55 161 126
92092012 ‘8 18.9N 123.7E 55 177 110
92092018 9 19.2N 122.7E 60 175
92092100 10 19.4N 122.1E 60 198 889
92092106 11 19.6N 121.9E 60 292 427
92092112 12 19.8N 121.8E 60 409 304
92092118 13 20.4N 121.7E 60 501 912
92092200 14 21.9N lZl.7E 60 426 747
92092206 15 23.5N 121.3E 55 29 158
92092212 16 25.0N 120.8E 50 58 227
92092218 17 26.2N 120.6E 45 211
92092300 18 27.5N 120.6E 45 290
92092306 19 29.1N 120.7E 45
92092312 20 30.8N 120.9E 40
92092318 21 32.4N 121.5E 40
92092400 22 33.7N 122.8E 40
92092406 23 34.6N 124.7E 40
AVERAGE 227 445
# CASES 17 14
. () . B A 73 2 A 71 G P 17 38
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A CASE STUDY OF TROPICAL STORM TED OF 1992
Fred Fu-Dien Tsai
Weather Forecast Center

Central Weather Bureau

ABSTRACT

This study is aiming at analyzing and discussing the verifications on all kinds of subjective
and objective track predictions of the evolution, the track, the precipitation and the pressure
varitation for Tropical Storm Ted.

After forming over the east of the Phillippine Sea area ON 181800UTC, Sept, 1992, Ted
moved westnorth westward; upon approaching 120° east longitude, it turned northward and landed
Taiwan. After hitting mainland China, Ted moved parabollically to korea and then became a
extratropical cyclone. .

According to the precipitation analysis, the results show that there was a large amount of
precipitation to the east of the Taiwan island; especially, the rainfall amounted to 584.5mm in the
Hualien area; also there was a significant variation on the wind speed and pressure. All the above
mentioned characteristics confirmed well with the fact that Tropical Storm Ted landed from eastern
Taiwan: In northern and northeastern Taiwan, due to the influence of northeaster, previously
accompainied by the northward movement of the Tropical Storm Ted, the duration of precipitation
and much stronger winds last for a longer period. But there was no severe damage caused due to
intense precipitation and wind speeds; it was due to the weak structure of the Tropical Storm Ted
itself.

On the aspect of the track analysivs, there existed larger errors for all forecasting units. For 24-
hour forecast errors, tracks predicted by the Central Weather Bureau (CWB) with a forecast error of
about 227km, provided the best perfermance than any other units. Japan (RJTD) is the second.
Besides this, CLIP (the statistical model) and the equivalence barotropic model (EBM) still

remained in a larger error field.
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