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A CASE STUDY ON TROPICAL STORM "TED" IN 1992
Fred Fu-Dien Tsai
National Forecasting Center

Central weathor Bureau

ABSTRACT

This study is aiming at analyzing and discussing the verifications on all kind
of subjective and obiective track predictions of the evolution, the track, the preci-
pitation and the pressure varitation for the Tropical storm " Ted ".

After forming over the east of phillippine sea area, it moved westnorth westward
3 upon approaching 120° east longitude, it turned northward and Tanded Taiwan.
Again it landed mainland China after Taiwan landing, then it moved parabollically
dirvectiy foward Korea and then becoming a extratropical cyclone.

From the precipitation analysis, the resuits show that there was a large amount of
precipitation to the east of the Taiwan island; especiaily, the rainfull amounted
to 533.71 mm in Haw-Lian area, also there were 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. For the northern and northeastern
Taiwan, due to the influence of northeasterly, previously accompainied by the nor-
thward movement of the Tropical storm Ted, the duration of precipitation and much
stronger winds last for a longer period. But there was no specifically intense preci-
pitation and wind speeds causing severe damages, it was all due to the structure of
the Tropical storm Tediteslf.

Ou ihe aspect of the track analysis, there existed larger errors for &ll fore-
casting unitts. For 24-hour forecast errors, tracks predicted by the central HWeather
Bureau { EWB ) with a forecast error of about 227 Km, took the first place among others,
Japan { RJTD ) in the second place. Besides this, CLIP { the statistical model } and
the equivalence barotropic model {EBM) still remained in a larger error field, with

the largest error appeared in EBM.
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Best track for tropical storm “TED".
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: The best track of TED (9219 }
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TJab. 2 :
RO, TIME  FIX POSITIGN  ACCRY
1 180000 14.6W 138.2E NS
2 180600 15.4N 136.2E PN 5
3 181200 15.2M 134.0E PCN 5
4 181800 15.5N 132.85 TPCN 5
5 190006 15.6N 131,78 PCN 5
6 190600 15.7N 130,2E PCH 5
7 191200 16.1N 127,23 PCN 5
8 191730 16.1N 125.8E XN S
9 200000 17.8N 126.5E PN 5
10 200533 18.5N 124.6E BN 5
1l 201200 18.8N 123.7E BN 5
12 201800 19.3M 122.8E PCN 4
13 210000 19.6N 121.8E jawi -]
14 210600 19.8N 120.8E° PN 5
15 211200 - 19.5N 120.0E - PN 5
16 211800 20,2M 121.9FE PCH S
17 220000 20,88 122,38 BN 5
18 220600 23.8N 121.3F XN §
19 221200 25,.3W 120.5E o4
20 221800 25.6N 120,88 XN 3
21 230000 26,88 120.6E PN 5§
22 230600 2Z9,.5N 120,6F PCH 5
23 231200 31.4N 121,78 K S
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DVORAK CODE

T1.5/1.5 /S . / WRS
TL.5/1.5 /$ . /€ HRS
T2.0/2.0 /D . /6 ERS
T2.0/2.0+/D . /6 IRS
T2.5/2.5 /D0.5/6 RS
T3.0/3.0 /M0,5/6 tRS
73.0/3.0+/D . /6 RS
T3.5/3.5+/B0.5/6 KRS
T3.5/3.5 /50.0/6 KRS
T3.9/3.5 M0.5/6 NRS
T3.0/3.5 /W0.0/6 MRS
T1.5/3.5 /D0.5/6 URS
T4,0/4.0 /DL.0/12HRS
T4.0/4.0 /5 . /6 HRS
T4.0/4.0 /50.0/6 HRS
T3.5/4.0-/W . /6 HRS
T3.5/4.0 /80.0/6 HRS
T3.5/4,0=7/4 . /6 HRS
T2.5/3.0-/%0.5/12HRS
T2,0/3.0 A& . /6 RS
T2.0/3.0~4 . /6 MRS
T2.0/3.0-/% . /6 RS
T2.0/2.5 /5 . /6 HES

HEEHHEEHH D A S E H P @O - W

SATELLITE FIXES for tropical storm "TED".
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Tab. 3 : RADAR FIXES for tropical storm "TED".

RADCB-CODE BADAR

TIME = FIX POSTTTON RADAR  ASWAR TDOEF
FOSTTICN

210600 20,2M 121.0E LAWD S/ / S8PE E=// DIR=// . 46744 1992-82-18 11:312 IR FULL DISK
210700 20,39 120,95 LAD  § / / SPE ED=30 DIR=09 . 46744 B b SO
210800 20,2 120.88 LAND 5/ / S§PE ED=20 DIR=08 . 46744 s

210900 20.41 120.6E- LAFD s/ / &PE ED=29 DIR=10 . 46744

213000 20.5M 120.4E LMD 5/ / SPE ED=30 DIR=10 . 46744

211100 20.5M 120.3E LD 1/ / SPE ED=29 DIR=06 . 46744

711300 20.4N 120.3E Lam 1// SPFE ED=21 DIR=07 . 46744

211400 20.4N 120,38 LMD L/ / SPE ED=00 DIR-UO . 46744

211500 20.4N 120.ZE LAD 1/ / SPE ED=29 DIR=02 . 46744

211600 20.3N 120.1E LMD z// SPE Em23 DIR=06 . 46744

220000 z2.28 122.0E LMD 358 SPE ED// DIR"// . 46699

220100 22.4N 121.9E LAD 358 B/ DIR=// . 46699

220200 22.7N 121.8E LAD 359 SPE ED-LS DIR=13 . 46699

220300 22.80 121,75 LAMD 217. SPE ED=26 DIR=12 . 4669

220300 21,48 120.9E LAND 55/ SPE ED-35 DIR=19 . 46780

220400 23.38 121.6E LAND 102 SPE ED=34 DIR=30 . 46693

220602 22.008 121.8E LAND 50 2 5PE  ED=03 DIR=10 . 46780

220700 24.4N 121.3E LAND L/ / SPE ED=35 DIR=23 . 46744

‘220400 24,08 121,28 LAND L/ / SPE ED=33 DIRL2 . 46636

220900 24.24 120.5E LAND 1/ / SPE ED-35 DIR-12 . 46686

221106 24.9N 120.9E LAD 2/ / SFE ER// DIR=// . 46744

221200 24.9N 120.6E LMD L/ / SFE ED=30 DIR=13 . 46744

221203 25.0N 120.6E LMD 151 SFE ED=3§ DIR=11 . 465886 =
221300 25.1NM 120.5E LMD 151 SPE ED=35 DIR=04 . 46686 iﬁ 2 814£ 9 HIB H 205%%1&[‘%‘;@
221300 25.1N 120.6E LAD 2/ / SFE ED=36 DIR=10 . 46744

221500 25.38 120.2E LMD 5/ / SPE ED=27 DIR=06 . 46686 Fig. 2 : GMS IR 'imageryat 127 18 SEP 1992,
221700 25.4N 119.3E LA@ 5/ / SPE ED=27 DIR=10 . 46636

O E s (46744 )
TE S 0 ( 46699 )
G BB ( 46780 )
o EEETS ( 46686 )

i AILLL._-J._I-J

(122 [90FSSEP-18

suRFacE anaLysis V4

f53 8149 A 18 B 20 K4

Fig. 3 : The surface chart at 127 18 SEP 1992.
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Fig. 4 : The 500 HPA churt at 127 18 SEP 1992.
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Fig. 5 : The 500 HPA chart at 00Z 271 SEP 1992.
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814¢ 9 A 20 H 2085 300 / 500 / 700 HP A % ilE
Fig. 6 : The 300/500/700 HPA mean flow chart at 127 20 SEP 1992,
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Fig. B : Mesoamalysis surface chart of tropical storm “TED".
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Fig. 7 : GMS IR imagery at 00Z 19 SEP 1992,
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Tab. 4 : Warning schedules issued by CWB for tropical storm "TED™.

an ® | Grmn | R " ] -IE e
wiw e (]2 E £ | E
| 5| 1] 2610 15 BAMmSKE. DhiEe : L]0

el | 51 2| 2013 | 20| BAMENRE, B, GAGAMEE BRI

G B[ i N8 |2l . EEAERAEEE

igks | & 42l 320 | EEMENGE, Edimi. GHITRHER B, G

g | 51 5|21 | 9)40 | BRMMAE. Bl B I37, SN, LS, BN, RHALSME

ikt | 5] 820|080 FeMARE. Ckip. BEG B EDDRE. TR, B S CIRIERSIEDY
g | 5| 7i21| 230 BAMMEE. EXiak, BT B, JESHBE, TR0, W, R, SRERERT
Wl | 51 82| 3|10 BEYNIRRE, Ebir, LiMO HM. JEEME. (IR, B RN, 9HIREEATILE
ks | 5| o2z of40 | fabmEneiE, Stz SRR, BRILNEE HHE N, BRRLMNGE

e 5w 22| ) a0 | e, Bt FaEE, B RILERE EBRE, EiA, aMRmeE
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Tab. 5 : The meteorological summary of CWB'S station during tropical storm TED passage (SEP. 1992).
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Fig. 10 : The pressure tendence of 46694, 46692, 46757 and 46777,
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Fig. 12 : The wind speed of 46766, 46761 46699 and 46708.
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Fig. 13 : The wind speed of 46694,46692, 46757 and 46749.
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Fig. 16 : The Precipitation amount of 46761 from 09/20 20:00 to 09/23 08:00.
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Fig. 15 : The rain amount 46692 from 09/20 20:00 to 09/23 08:00.
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Tab. 6 : ERROR STATISTIC FOR SELEC TED OBJECTIVE TECHNIQUES FOR TROPICAL STORM "TED".

STATISTTCS FOR STORMS:
WE1992
34 -HOUR MEAN FORECAST ERFIiOR [§:4:8]
CLIP [a{17:} TFS EBM PGTH RJITD BCG2Z VHHH RPMM
cLiT an ano
1nn [i]
Crp 17 3t 17 227 — ..
137 187 237 0 NUMBER %-AXIS
oF TECHNIQUE
2 B 218 B 279
T e 1—?[1] 279 61 279 8 CASES ERROR
EEM 6 12 6 235 &  29a 6 429 Y-RXIS ERROR
2 2 2 429 A3 29 [}
R e TECHNIQUE: | DIFFERENCE
TN 17 314 17 227 8 2749 6 39 ERROR ¥-X
9% -3 2872 G4 300 el } ing -120
it1rn 17 314 17 227 a 279 6 429
3% -8l 233 5 237 ~42 264 ‘-16_4
nrea 13 294 13 220 6 274 3 429 13 3ino
ana 3 ann 79 196 ) inn =129 3no i}
VALETH 8 314 g 231 4 273 40 477 B 264 8 24 364 g 329
320 -4 328 77 318 Q2 318 -1s9 3J9 62 329 61 370 s 1 o
R 5 244 3 183 3 237 3 400 6 207 6 229 2 274 4 282 6 348
in1 138 an3 1494 qn6 162 4N [+] 348 14n 348 118 g2 109 383 100 REE] 1]
F7 FREEF (CWB ) R RETEY REWR
Tab. 7 ERRORS STATISTICS FOR CWB ON TROPICAL STORM “TED™.
WRN BEST TRACK POSITION ERRORS
DIG NO. TIAT IONG WilND 24
92051812 1 15.4N 134.6E 30
92091900 2 15.8N 131.1E 40 78
92091906 3 15.9N 129.4E 45 138
92091912 4 16.2N 127.8E° 50 314
52091918 5 16.8N 126,8E 50 321
92092000 6 17.6N 126.1E 50 94
92092006 7 18.3N 125.0E 55 161
92092012 8 18,9N 123.7E 55 177
92092018 9§ 19.2N 122.7E 60 175
$2092100 10 19.4N 122.1E &0 198
92092106 11 19.6N 121.9E 60 292
92092112 12 19.8N 121.8E &0 409
92092118 13 20.4N 121,7E 60 501
92092200 14 2.9 121.7E .60 426
92092206 15 23.5N 121.3E 55 29
92092212 16 25.0N 120,8E 50 58
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
# CASES 17
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