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Table 1. The data of the best track, intensity and movement for typhoon BOBBIE
B (Z) ol 7 B [PUSE| BN | RTAV/INER | IROKEGEE(M/S)| B (KN)
Rm A h | BB _ i &t

Bl B | (db&| E& | 0B (DEG) | (KM/HR) | #ym, {f J&| 30 KTS|50 KTS

6 |23]18]11.4/131.4| 998} 315 3 20 | 25 | 100 | - | @B

6 | 24{00[11.5[131.3] 998| 315 3 20 | 25 [100 | -
06(11.8[130.9f 995| 307 9 20 | 25 [ 100 | -
1212.1{130.4| 995| 302 1] 20 | 25 [100 | -
18(12.7|129.7] 992 | 311 17 23 | 28 [120 | -

6 | 25/00]13.5[128.8| 985| 312 22 28 | 35 | 150 | -
06[14.2[128.3| 985| 325 16 28 | 35 | 150 | -
12[15.0]127.6| 980 | 320 19 33 | 40 |150 | - | & B
18(15.8(126.9| 975| 320 19 33 | 40 | 200 | 80

6 |26/00[16.6[126.1| 970| 316 21 35 | 43 {200 | 100
06|17.5[125.4| 970 | 323 21 35 | 43 {200 | 100
12(18.3[125.0] 970} 335 16 35 | 43 [200 [100
18(19.1{124.6| 950 | 335 16 43 | 50 [ 200 {100

6 | 27/00}20.2|124.3| 948 | 346 21 48 | 58 [200 [100
06(21.3[123.9| 948 | 341 22 48 | 58 |200 | 100
12122.1(123.7| 948 | 347 15 48 | 58 | 200 [100
18(22.7[123.9| 950 17 12 45 | 55 [200 [100

6 | 28{00(23.6{124.2{ 960 17 17 40 | 50 [200 [100
06|24.21124.8| 965 42 15 35 | 43 | 200 | 100
12|24.7{125.7} 965 58 | 18 35 | 43 [200 [100
18(25.3]126.7| 965 56 20 35 | 43 [200 [100

6 | 29]00[25.9]127.8| 965 59 21 35 | 43 |[200 [100
06[26.5[128.9| 965 58 21 33 | 40 [200 [100
12127.2{130.3| 970 60 27 33 | 40 [200 [100
18128.1[131.7| 970 54 28 33 | 40 {200 | 100

6 | 30]00|29.1{133.4] 975 56 33 30 | 35 [200 | - | @®&pE
06(30.2[135.0| 975 51 33 30 | 35 [200 | -
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Table 2. Warning stages issued by CWB for typhoon BOBBIE

K | B AT & Y 4 &
O : % B
I R I3 B I
wE |1 | 1]26]15]30 | mtmm- aceeEnEE | i
vl | 1 | 2262110 | Ebvgk - AWEEEEE ERLERAFME i
Wi |1 | 3|27| 3|20 | Bl ABREEREESEE ERLBRAE  EEME g
v |1 | 4 |27| 9|45 | Bk AEEEEREEEE ERLBRAE EH  HUHE i
Wi |1 | 52715 ] 40 | Btk - AEEEEEREEE EELBRAR - 6H - EWHE th
Wl | 1| 6|27 21|20 | Etvs - WA LHSERAMESLE | A% E BN £ ok RERFTRE | R
w1 | 7(28| 3|10 | Ebven - SWES - LSBERSBSHLE | EE  HH - £E - A% WERFTEE i
sz |1 |8 (28| 0|30 | wmus - Lmwn A RE T T g
wE[1 | 9|28|15] 40| cmeg- tgwE i
miz |1 (10 (28 21| 10 | mpEeEEs g
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Table 3. Eye-fixes for typhoon BOBBIE by the Satellite Center of CWB

HOm (D) hLAE (' ] MEEfEE B oM (Z) OB (B 67| BB
R H | B 2| RE|GE WRET-N/CI-NO B | B | 8| & |E | @ %R T-N0/CI-NO
06| 26 [ 06| 00]17.4] 125.4| good |T5.0/5.0 06] 27 16| 00{22.4| 123.7| fair [ 15.5/6.0
06| 26| 09| 00§17.7] 125.2] good |T5.0/5.0 06} 27| 17| 00]22.5( 123.7| fair |T5.5/6.0
06| 26 12| 00{18.3} 125.0} good T5.5/5.5 06| 27| 181 00]22.6 123.8| fair {T5.5/6.0
06 26| 15| 00(18.8| 124.2| good |T6.0/6.0 06 27( 19| 00/22.8| 124.0( fair |T5.5/5.5
06 26 18] 0019.2 | 124.3| good | T6.0/6.0 06| 27| 20( 00[{23.0| 124.2| fair [T15.0/5.5
06} 26| 21| 00119.6| 124.4| good |T6.0/6.0 06 27{ 21| 0023.2( 124.1| fair | 75.0/5.5
06| 27 00| 00}20.1] 124.4| good [T6.0/6.0 06 27| 22| 00]23.3( 124.0f fair | 75.0/5.5
06 27} 01| 00/20.2} 124.2] good | T6.0-/6.0 06| 27| 23| 00{23.5| 124.1| fair |T5.0/5.5
06| 27| 02| 00{20.5) 124.1| good T§.5/6.0 06| 28| 00f 00{23.6| 124.2| good | T5.0/5.5
06| 27| 03]-00/20.6 [ 123.9| good T5.5/6.0 06| 28| 01 00123.7| 124.2| good | T5.0/5.5
06| 27) 04| 00120.8 ] 123.9| good | T5.5/6.0 06|.28] 02| 00{23.8 124.2| good | T5.0-/5.5
067 27| 05| 00|21.0| 123.7| good | T6.0/6.0 06| 28| 03| 00]{24.0 124.2| good | 15.0-/5.5
06 27)06( 00{21.3] 123.8| good {16.0/6.0 06| 28| 04| 00{24.1} 124.3| good | T5.0-/5.5
06| 27| 07| 00121.4] 123.7| good | T6.0/6.0 06| 28| 05{ 00{24.2 124.4| good | T5.0-/5.5
06| 27| 08] 0021.6{ 123.7| good [ T6.0/6.0 06| 28| 06| 00{24.3| 124.6/ good | T4.5/5.0
06| 27109 00|21.7} 123.8| good | T6.0/6.0 06| 28| 07} 00f{24.3| 124.9{ good | T4.5/5.0
06( 27] 10( 00{21.8| 123.8] good |T15.5/6.0 06| 28| 08 00[24.4| 125.0} good | T4.5/5.0
0627 ] 11f00§21.9] 123.6| good |T15.5/6.0 06{ 28) 09| 00{24.5] 125.1| good | T4.5/5.0
06 27| 12| 00§22.0) 123.6| fair |T15.5/6.0 06| 28| 10| 00{24.6| 125.0| good | T4.5/5.0
06} 27| 13| 00{22.1| 123.6| fair {15.5/6.0 06| 28] 11| 00{24.7| 125.5] good [T4.5/5.0
06] 27| 14| 00}22.3| 123.6] fair |T15.5/6.0 06 28| 12| 00]24.9 125.5( good | T4.0/4.5
06(27)15( 00{22.4 123.5| fair [75.5/6.0
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Table 4. The eye-fixes by radars for typhoon BOBBIE
#U9A TG
Table 4a. 46699 radar station
oMK M| ENNE |[W ORI B ERCE
(zZ) |4 8| & (Z) |4 BW{W &
46699 |27/13 | 22.1 |123.7 | 46699 |27/22 | 23.4 |124.2
" 2714 | 22.0 }123.8 " 21/23 | 23.5 |124.2
27715 | 22.3 |123.8 28/00 | 23.6 |{124.3
21716 | 22.4 |123.9 " 28/01 | 23.8 |124.3
" 27/17 | 22.6 |123.9 " 28/02 | 23.9 |124.3
21/18 | 22.7 {124.0 28/03 | 24.1 |124.4
" 271719 | 22.9 |124.2 28/04 | 24.1 |124.4
" 27/20 | 23.1 |124.1 ' 28/05 25.1 {124.6
27/21 23.3 |124.2 - - -
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Table 4b. 47918 and 47927 radar stations
%éﬁ ] ERLLIE VESE | B ELALE BBk S| EAAE vhak| W R VADACS
(Z) | de#& | B=R (Z) Iﬂ:ﬁj R (z) | deig| =R (Z) | & | ®R
47918 27/07| 21.3 | 124.0 | 47918 | 28/03 | 24.0 | 124.4 | 47927 | 27/12| 21.9 |123.9 {47927|28/07 | 24.2 | 124.8
47918 27/08] 21.4| 124.0 | 47918 | 28/05 | 24.1| 124.6| 47927 | 27/13| 22.0 |123.8 [47927|28/08 | 24.3 | 124.8
47918 27/09| 21.6 | 123.9 | 47918 | 28/06 | 24.2 | 124.7| 47927 | 27/14| 22.1 |123.9 [47927|28/09 | 24.4 | 125.3
479181 27/101 21.7| 123.9 | 47918 | 28/07 | 24.3 | 124.9| 47927 | 27/15| 22.2 |123.9 |47927|28/10] 24.5 | 125.4
47918 27/11) 21.9 | 123.9 | 47918 | 28/08 | 24.3 | 125.0] 47927 | 27/16 | 22.3 |123.9 | 47927|28/11}| 24.6 | 125.5
47918 27/12| 21.9 | 123.7 | 47918 | 28/09 | 24.5| 125.2| 47927 27/17| 22.5 |124.0 | 47927|28/12| 24.8 | 125.7
A7918| 27/13| 21.9 | 123.8 [ 47918 | 28/10 | 24.5| 125.4| 47927 | 27/18| 22.7 |124.1 | 47927|28/13 | 24.9| 125.8
47918 | 27/14| 22.0 | 123.9 | 47918 | 28/11 | 24.7 | 125.6| 47927 | 27/19| 22.9 |124.1 [47927|28/14 | 25.0 | 125.9
47918 27/15) 22.2 | 123.9 {47918 | 28/12 | 24.8 | 125.7| 47927 | 27/20| 23.1 |124.1 |47927|28/15| 25.1 | 126.1
47918 27/16| 22.3 | 124.0 | 47918 | 28/13 | 24.9 | 125.8| 47927 | 27/21| 23.2 |124.2 |47927(28/16 | 25.1 | 126.3
47918 | 27/17| 22.5 | 124.1 | 47918 | 28/14 | 24.9 | 126.0| 47927 27/22| 23.4 |124.3 [47927{28/17| 25.3 | 126.5
47918 | 27/18| 22.6 | 124.2 | 47918 | 28/15| 25.1 | 126.1| 47927 | 27/23| 23.5 |124.3 |47927|28/18 | 25.4 | 126.7
47918| 27/19| 22.8 | 124.3 [ 47918 | 28/16 | 25.1| 126.3 | 47927 | 28/00| 23.6 |124.3 [47927|28/19] 25.5 | 126.8
47918 27/21) 23.2 | 124.3 | 47918 | 28/17 | 25.2 | 126.6| 47927 | 28/01| 23.8 |124.2 |47927|28,/20| 25.6 | 127.1
479181 27/22| 23.4 | 124.3 [ 47918 | 28/18 | 25.3 | 126.7 | 47927 | 28/03| 24.0 |124.3 |47927(28/21| 25.6 | 127.2
479181 27/23| 23.5 | 124.3 | 47918 | 28/19 | 25.4 | 126.9| 47927 | 28/04 | 24.1 |124.5 |47927(28/22 | 25.7 | 127.4
47918 28/00| 23.7 | 124.3 47927 | 28/05| 24.1 |124.7 |47927|28/23} 25.7 | 127.5
47918 28/01| 23.8| 124.3 47927 28/06 | 24.2 |124.8 | 47927|29/00} 25.9} 127.7
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Table 4c. 47937 and 47909 radar stations
vhEE | BE| BB | W) RE | ERUE | ok | B | BB | % (RN | effnE
(Z) [dtg | =R (Z) | Je| ®=K (Z) | de& |RR (Z2) | de& | =R

47937, 28/06 24.2 | 124.8 | 47937 | 28/23| 25.8 |127.5| 47909 | 28/22| 25.8 [127.8 | 47909(29/17 | 27.7 | 131.5
47937) 28/07| 24.1 | 125.0 | 47937 | 29/00| 26.0 [127.9| 47909 | 28/23 | 25.9 |128.0 | 47909|29/18| 27.9 | 131.7
47937| 28/08| 24.3 | 125.1 | 47937 | 29/01| 26.2 {128.1| 47909 | 29/00| 26.0 ]128.2 |47909|29/19| 28.1| 131.9
47937} 28/09| 24.5| 125.3 | 47937 | 29/02| 26.3 [128.3| 47909 | 29/02 | 26.2 |128.3 | 47909 29/20 1 28.4|132.8
47937 28/10| 24.5 | 125.4 | 47937 | 29/03| 26.2 |128.5} 47909 | 29/03 | 26.2 |128.4 |47869[29/17{ 27.8 | 131.4
47937 28/11| 24.7 | 125.6 | 47937 | 29/04| 26.4 |128.7| 47909 | 29/04 | 26.3 [128.5 |47869{29/18| 28.0 | 131.4
47937 28/12| 24.8 | 125.7 | 47937 | 29/05| 26.5 |128.8 | 47909 | 29/05| 26.4 |128.6 | 47869{29/19| 28.1 | 131.6
47937\ 28/13| 24.8 | 125.8 | 47937 | 29/06| 26.6 |129.0| 47909 | 29/06 | 26.5 |128.8 | 47869(29/20 | 28.1 | 131.8
47937 28/14| 24.9 | 126.0 | 47937 | 29/07| 26.8 |129.3| 47909 | 29/07| 26.6 |129.0 |47869{29/21| 28.3 | 132.1
47937 28/15] 25.0 | 126.1 | 47937 | 29/08| 26.8 {129.7| 47909 | 29/09| 26.7 [{129.4 |47869(29/22 | 28.5 | 132.3
47937 28/16| 25.0 | 126.2 [ 47937 | 29/09| 26.9 |129.9 47909 29/10| 26.8 |129.8 | 47869{30/00] 29.7 | 133.0
47937\ 28/17| 25.2 | 126.4 | 47937 | 29/10| 26.9 |130.2| 47909 | 29/11| 27.1 |130.3 | 47869{30/01| 29.7 | 133.4
47937 | 28/18| 25.3 | 126.6 | 47937 | 29/11} 27.1 |130.4| 47909 | 29/12| 27.3 |130.5 |47869(30/03| 30.3 | 134.2
47937 28/19| 25.5 ] 126.8 | 47937 | 29/12{ 27.2 (130.4| 47909 | 29/13| 27.3 1130.7

47937, 28/20| 25.6 | 127.0 | 47937 | 29/13| 27.2 [130.7} 47909 | 29/14| 27.4 }130.8

47937 | 28/21| 25.6 | 127.1 | 47937 | 29/14| 27.4 |130.7| 47909 | 29/15]| 27.6 [131.0

47937 28/22) 25.7 | 127.2 | 47937 47909 | 29/16 | 27.7 [131.1
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Fig 1. The best track for typhoon BOBBIE.
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Fig 2. The 500hPa charts at 241200Z(a) and 261200Z(b) Jun 199



10-DAY MEAN SEA SURFACE
TEMPERATURE ANOMALY
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Fig 3. The 10-day (21 to 30 Jun 1992) mean sea surface temperature anomaly, shaded area represents

negative anomaly. .
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Table 5. Forecast errors of center determination for typhoon BOBBIE by different units as compared with the best track.
CWB PGTW RJTD

B M (MERZE  EHARE AESRE REHEZ EARE | AERE| RS ARz | AEms
(K¥) (K¥) (DEG) (kM) (kM) (DEG) (kM) (kM) (DEG)
241812 15.56 -2.12 -.55 21.67 13.32 3.50 82.99 20.37 7.52
25002 15.56 15.45 2.53 11.00 -6.82 -1.09 43.33 27.28 4.91
062 11.00 7.38 1.11 24.79 -23.62 -3.55 34.22 30.26 4.65
1212 21.44 15.60 2.09 30.88 .29 .04 15.56 .14 .02
182 24.79 -6.75 -.89 15.56 .64 .08 10.78 -8.02 -.99
26002 15.40 .91 .12 15.40 15.33 1.94 15.40 15.33 1:94
062 24.69 -6.42 -.81 10.78 8.06 .97 .00 .00 .00
122 11.12 -6.76 -.86 11.12 -6.76 -.86 11.12 -6.76 -.86
182 31.50 | -26.15 -3.27 23.80 -23.67 [-3.06 31.50 -26.15 -3.217
27002 24.60 -19.06 -2.55 10.55 -9.41 -1.20 15.40 4.61 .62
062 33.07 -33.04 -4.19 33.07 25.19 3.36 11.12 -3.92 -.51
122 20.64 -19.61 -2.49 23.49 16.18 2.17 22.24 -6.89 -.93
182 42.54 -42.43 -6.00 .00 .00 .00 10.08 -10.09 -1.41
28002Z 20.40 -20.36 -3.08 .00 .00 .00 11.12 .31 .04
062 10.32 -9.74 -1.68 15.08 -12.86 -2.14 15.08 |-12.86 -2.14
122 15.08 | -14.69 -2.36 24 .40 -21.17 -3.31 11.12 -6.48 -1.02
182 11.12 -7.88 | -1.09 22.24 -15.77 -2.14 15.08 -14.98 -2.11
29002 22.86 -2.14 -.29 .00 .00 .00 11.12 -9.19 -1.17
062 11.12 -9.55 -1.12 51.03 35.10 3.85 10.32 -5.13 -.62
122 38.73 -19.00 | -1.90 74.24 68.33 6.88 22.24 19.26 2.10
182 24.30 24.16 2.37 77 .47 T7.57 7.54 36.88 3.89 .41
30002 44 .33 13.18 1.23 29.51 29.17 2.52 44 .33 13.18 1.23
T ¥ 22.28 -7.68 -1.08 23.91 7.69 -0.70 21.87 1.10 -0.38
BEEyg| 22.28 14.65 1.94 23.91 18.60 2.28 21.87 11.14 1.75
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Table 6. The meteorological elements summary of CWB stations during the period of 27 to 28 Jun 1992.

s B{ERKEE(mb) ] 5 AU (m/s) FAREH(m/s) | BE(OM/SEL E) B K B K & (mm EAK@EE (mm)
| oM (RElEa B oM e E|wales| malnal s m | ee - o] B (e oa] B et (B B | R (Bta— 1)
B£E6%11002.1/28/03:00 | 21.7| N |28/13:02| 1002.9 | 26.1 | 89% | 15.9| N | 28/12:50 | 27/11:32 - 28/14:00[ 1.4 |28/10:00 - 28/11:00 | 0.3 [28/10:18 - 28/10:28 | 2.3 | 28/07:45 - 28/11:30
% B [1002.1)28/02:12 | 16.4] NE | 28/06:55| 1003.5 | 25.8 | 87% | 10.2] XE [ 28/07:57 | 28/07:47 - 28/14:00| 13.0 |27/06:00 - 27/07:00 | 7.0 |27/06:35 - 27/06:45 | 18.0 | 27/03:30 - 28/13:05
2 £%(1003.2y28/02:23 | 20.0] X {28/03:09} 1003.5} 21.3 {99%| 10.9| X 28/10:00 | 28/08:00 - 28/12:00{ 11.5 27/06:59; 27/07:59 14.5 |27/04:50 - 27/05:00 [146.0 | 27/02:40 - 18/14:00
PrE#E1001.7)27/16:41 | 12,9 N | 28/17:17) 1003.71 21.9 [94%| 5.7| N |28/17:27 |28/16:15 - 28/18:05] 10.5 |27/21:14 - 27/22:14 {2.6 |27/22:02 - 27/22:12 [138.3 | 27/03:40 - 28/17:30
& dki 999.1127/01:30 | 13.0]ENE | 27/10:55] 1004.6 | 26.2 { 83%| 6.9(ENE | 27/11:00 - A 4.0 ]28/04:00 - 28/05:00 | 1.6 [28/04:20 - 28/04:30 | 11.9 }27/09:22 - 28/08:50
7] 996.2(27/13:43 | 21.6|NNE | 27/13:14| 996.4 | 29.9 ‘75% 12.3| XE | 27/12:53 | 27/12:00 - 27/16:30] 0.5 |27/23:02 - 28/00:02 | 0.4 |27/23:50 - 28/00:00 2.0 127/18:05 - 28/10:10
f5 4] 998.4|27/16:55 | 20.1|NNE | 27/14:55| 998.8( 29.8 | 75% ] 12.8| N | 27/14:45 27/12:00-28/'14:20 0.5 (28/09:25 - 28/10:10 { 0.5 |28/09:43 -~ 28/09:53 1.0 128/04:30 - 28/10:10
& | 998.3[27/16:42 | 9.0{NNE | 28/13:44 1002.8| 31.2 |66%| 4.5| N|28/16:13 - 0.7 | 28/07:00 - 28/08:00 (0.3 |28/07:50 - 28/08:00 1.5]27/04:40 - 28/09:15
BHA®| 891.0{27/16:12 | 5.0| N¥|28/00:27| 892.9|22.3|90%| 2.7 X|28/05:05 - 7.6 |28/00:07 - 28/01:07 | 3.0 |28/00:27 - 28/00:37 9.5|27/19:20 - 28/01:10
¥ Wi 985.0{27/16:54 | 21.0{NNE | 27/16:52| 987.0( 27.0 | 85%} 9.3[XNE | 27/16:52 - T - T - T |27/02:10 - 27/08:20
¥ % 998.2(27/14:57 | 9.6|NNV | 27/15:43| 998.6]31.1|70%| 6.2| N|27/16:58 - T - T - T {27/20:05 - 27/20:20
B Rilr| 759.2|27/15:18 | 6.6{SSE | 28/20:01| 762.2{ 14.5 | 91%| 2.9{SSE | 28/02:00 - 4.2 127/19:40 - 27/20:40 | 2.0 |27/19:40 - 27/19:50 8.6 27/19:02 - 28/03:30
E s - 128/03:00 -1 - - - - - 9.2|\X¥ | 28/08:00 - 4.0 |28/02:00 - 28/03:00 | 2.0 |28/02:40 ~ 28/02:50 6.0 |28/01:30 - 28/03:30
& 1] 997.9]27/16:00 | 9.2|XXV{27/17:35| 998.631.3 {72%| 6.0| N|27/16:55 - T - T - T |27/19:05 - 27/19:50
B HE| 999.1)27/14:21 | 7.3] X¥[27/14:05| 999.5{32.8 |72%| 5.2| X¥ | 27/14:12 - 0 - 0 - 0 -
FEE| 999.4|27/17:00 | 20.5|NXE | 27/17:07| 999.4 | 27.0 | 88% | 15.3[NXE [ 27/10:10 | 27/05:00 - ¥#ih 0 - 0 - 0
£ #2| 999.8/27/14:36 | 10.0| X¥ | 27/08:25| 1000.0| 29.9 | 68% | 6.5[¥x¥ | 28/12:55 - 7.5127/16:13 - 27/17:12 {5.0 [27/16:21 - 27/16:31 | 10.0 | 27/15:32 - 27/17:12
B | 996.0[27/15:03 | 29.0| XE | 27/15:05| 996.0 | 26.7 | 88% | 23.0| NE | 27/15:00 | 27/06:12 - @M | 14.6 | 27/22:30 - 27/23:30 6.4 |27/23:00 - 27/23:10 | 35.1 | 27/07:00 ~ 28/02:10
A B 998.2(27/15:06 | 11.7|NNE | 27/14:37| 998.8 30.5 [80%{ 6.7| X|27/14:46 - 10.6 | 27,18:20 - 17/19:20 | 3.8 |27/18:50 - 27/19:00 | 13.8 | 27/16:30 - 27/19:20
& | 997.6|27/15:18 | 14.8{NNE | 27/13:59| 999.7] 30.7 | 73% | 6.1{NNE | 27/14:14 - 0 - 0 - 0 -
B Dh| 998.2{27/16:00 | 14.9]NNE | 27/19:58| 1000.4 | 28.0 | 81% | 9.2|NNE | 27/20:04 - 2.5 [27/13:15 - 27/13:50 2.0 {27/13:37 - 27/13:47 | 8.0 |27/13:15 - 28/21:20
7 | 998.0{28/02:10 { 13.8| NE | 28/00:44 1001.3] 27.5 | 79% | 9.5| NE | 28/00:47 - 0.3 |28/18:02 - 28/18:40 | T (28/18:02 - 28/18:12 | 0.3 |28/18:02 - 28/18:40
H B|1001.028/02:35 | 13.3[NN¥ | 28/13:31] 1001.5] 29.6 | 70% | 7.2 |NNW | 28/13:40 - 2.4 127/22:25 - 27/23:10 [ 1.1 |27/22:50 - 27/23:00 | 5.7 | 27/05:05 - 28/05:10
& #(1001.5{28/02:33 | 14.4] E|28/09:00( 1003.5|26.2 | 81%| 7.4| E|27/13:26 - 16.0 | 27/14:50 - 27/15:50 { 7.0 {27/14:50 - 27/15:00 | 35.9 | 27/06:05 - 28/08:30
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Table 7. 24-hour subjective forecast position errors by different units for typhoon BOBBIE
CWB PGTW RJTD

o HEEE BEARE: |AERZ| ARERZ| HARE AERE| MERZE | HARZE | AERE
(KM) ~ (X¥) (DEG) (kM) (kM) (DEG) (kM) (XM) (DEG)
24181 321.46 -48.00 -4.96 259.39 175.74 22 .44 116.89 23.91 3.92
250012 126.95 -15.99 -1.92 139.88 137.21 22.99 21.67 13.63 2.34
0612 148.43 16.68 3.97 | 266.47 35.42 15.95 80.80 -42.01 -7.50
1212 226.49 -20.28 -5.35 180.29 -21.04 -4.57 119.26 -45.217 -7.71
1812 135.15 -72.43 |-11.89 129.65 -48.93 -8.24 |232.46 -43.74 |-10.78
260012 91.47 -41.41 -6.41 94.39 -91.22 |-12.09 67.59 -51.45 -7.21
062 128.22 -23.78 -3.84 122.80 -71.57 |-10.65 111.72 -64.33 -9.39
1212 122.32 -74.38 |-11.59 88.60 -13.61 -2.09 153.96 +~130.12 {-19.03
1812 147.98 -107.16 -17.57 54 .51 -51.08 -6.91 188.86 F152.21 -24 .85
27002 182.24 -138.70 -23.13 94.760 -94 .69 -12.16 137.10 -86.27 -14.38
062 197.98 |-178.04 |-26.06 123 .41 -120.85 [-15.86 99.14 -99.18 [-12.35
1212 159.20 |-158.30 [-20.40 136.34 -126.04 [-17.84 49 .04 -5.78 -.67
182 232.84 |-232.70 |-30.53 163.68 -156.03 |-23.61 52 .84 -34.28 -4.38
28001Z 154.36 |-151.97 | -20.55 195.26 |-148.17 {-16.34 92.176 82.58 17.11
067 253.09 [-251.00 | -34.24 113.03 -11.62 -1.49 165.57 -117.30 |[-14.54
1212 276.52 |-265.47 |[-43.88 196.91 -188.52 | -24.64 160.78 ~141.30 |-18.16
1812 322.04 |-222.01 -52.20 | 238.05 | -238.21 -30.51 301.72 -192.22 |-16.76
29002 245.94 -204.13 -33.62 243 .62 -231.98 ~24.07 297..30 -r200.53 -16.80
062 233.74 -195.57 -17.69 222.30 -216.85 -22.07 225.88 ~r211.19 -20.48
121 208.26 39.75 3.07 157.00 -155.46 -16.82 364.21 -53.81 -16.03
= = 195.73 -117.24 -17.94 161.01 -81.87 -9.43 151.48 -77.564 -10.19
BTy 195.73 122.89 18.64 161.01 116.71 15.57 151.48 89.56 11.92
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Table 8. 24-hour objective forecast position errors of various statistic models for typhoon BOBBIE.

ARAKAWA HURRAN CLIPER CwB-81 PC NEW ARAKAWA

B | aRkme |Eens (s ke wans (s akne |gese [arns|nans menz |spas|apne | sess [srns|anas | ez | anss
(K¥) (KM) (DEG) (K¥) (KY) (DEG) (K¥) (K¥) (DEG) (KY) (KY) (DEG) (R¥) (X¥) (DEG) (KY) (K¥) (DEG)

27002 80.59 | -52.64 | -7.85 |133.05 |-132.34 [-16.13 |158.84 | -95.94 |-16.87 104.97 {-98.89 [-11.68 | 113.16| -67.12 [-10.80 [175.75 [-171.11 -23.04
062 98.65 | -91.69 |-12.48 [ 183.15 [-175.76 {-23.78 | 19i.32 ,-146.96 |-24.12 [ 108.71 107.15 {-13.93 | 126.24| -72.50 |-11.78 1191.52 {-185.50 ~24.73
122 | 131.26 |-103.43 |-11.15 | 91.18 | -86.04 |-11.76 ;129 32 |-122.52 |-16.95 | 46.87 |-46.15| -6.05|111.20| ~34.43 | -5.82 {169.82 |-165.37 -22.23
182 | 266.72 |-262.14 [-29.83 {230.36 |-230.54 |-29.62 |235.82 1-234.86 |-31.47 | '75.68 [ 167.24 |-19.93 | 90.86| -72.89 [-11.68 |260.66 |-260.82 -32.31
28007 | 228.89 |-226.02 |-33.49 | 15.08 -9.75 | -1.43 |238.91 |-236.23 |-34.63 | 52.66 |-39.73 | -5.50|191.52| 75.48 7.75 |255.91 |-255.67 -35.00
067 | 313.27 |-313.36 [-43.61 |349.50 |-347.13 |-42.60 |248.99 |-248.08 |-34.71 [ 336.35 }-309.16 | -33.43 | 278.20| -67.87 | -6.40 |367.27 |-363.41 -52.28
122 | 373.27 {-348.34 |-57.81 |252.82 |-251.41 |-37.61 |289.97 [-269.41 |-47.56 {306.12 305.87 |-39.60 | 319.11{-237.90 {-22.77 |439.76 [-416.87 -62.91
182 - - - - - - - - - 262.12 201.80 | -40.30 | 251.83|-215.44 -21.89 [434.96 |-348.02 -67.47
2900Z | 362.24 |-243.31 |-54.13 | 310.60 {-307.74 |-32.22 |324.72 |-259.32 |-46.18 | 276.65 [-275.58 | -33.40 | 301.71{-264.77 {-24.19 |430.31 |-323.38 -63.63
¥ #| 231.86 |-205.12 |-31.29 |195.72 [-192.59 [-24.39 22§j2_4 -201.67 -31“.—5E“h185.57 F172.40 [ -22.65 | 198.20|-106.38 |-11.95 |302.88 [-276.68 -42.63
EHFH| 231.86 | 205.12 | 31.29 | 195.72 | 192.59 | 24.39 [222.24 | 201.67 | 31.56 | 185.57 | 172.40 | 22.65|198.20| 123.16 | 13.68 [302.88 | 276.68 42.63
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Table 9. 24-hour objective forecast position errors of numerical models for typhoon BOBBIE.
PE EB
K B MERE HARE AKERE| OERE| HARE| AERE
(K¥) (k¥) (DEG) (KX) (K¥) (DEG)
25002 166.56 20.05 6.17 - - -
251212 2567.37 -19.70 -6.06 - - -
26002 67.73 -63.15 -7.57 1201.64 43 .41 9.72
261212 49.24 -10.23 -1.42 | 149.56 104.39 16.49
270012 67.55 -19.46 -2.94 |167.79 65.61 12.81
271212 15.24 ~-13.26 -1.74 |157.35 14.60 2.91
28002 343 .58 |-339.48 | -46.30 [188.26 -66.73 18.26
281212 316.28 1-309.17 | -47.18 [226.55 129.11 [37.61
29002 440.13 {-254.36 | -71.49 [156.75 -48.97 -9.41
= g ] 191.52 |-112.08 | -12.84 |178.27 -2.40 -3.34
By | 191.52 116.54 21.21 |178.27 67.55 15.32
2 : PE: primitive equation model
EB: equivalent barotropical model
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REPORT ON TYPHOON BOBBIE OF 1992

Show-wen Lin
Weather Forecast Center

Central Weather Bureau

ABSTRACT
BOBBIE, the second typhoon occurred in the northwestern Pacific in 1992, was

the first one that influenced the Taiwan area. She originated over the eastern sea
of the Philippines at 1800Z, 23rd June 1992. As she moved northward, her intensity
increased and developed into typhoon (33m/s) at 1200Z, 25th June 1992. With grow-
ing strength, she reached her maximum intensity with winds of 48m/s near the center
at 0000Z, 27th June 1992. After then, she started recurving from north to northeast
toward the southern sea of Japan, and at 1200Z, 30th June 1992, degraded to an
extratropical cyclone.

Without direct hitting Taiwan, BOBBIE caused only heavy rain over the moun-
tain area of north Taiwan with no damage reports.

Among various objective typhoon track forecasts, the Equivalent barotropical
(EB) model produced the best result in terms of 24hr mean position error in this case.

As for the offical 24hr position forecasts, theRJTD’s forecasts was the most

prominent one in the case of BOBBIE.
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Fig. 1. Surface pressure chart at OOZ 25 OCT 1992
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Fig. 2. Surface pressurc chart at 127 30 OCT 1992
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Table . 1. Warning schedules issued by CWB for Typhoon Omar

a2 B @ #y 1 -
CIEAEEN TP ¥ E B E
wek | 4| 1|38 50| cmsmEn  SEICERERE- ' o
Yl | 4] 2] 315|200 | HUREENEE - S LRNEE R L Ei: 3
ek | 4| 3| 3| 21|55 | SMEEREE « ARV RE LS HHNEE « HW - 7GR A g
vake |4 4| 4|3 |30 | SmumEE - ARV RE L SEHELHEE: « N - TEE R AL i
ke | 4| 5| 4|9 |30 | LM - SMILETE - SR AEEE | MR - 0 0N L - SRR | R
Yol | 4| 6| 4 |15 00| L W SRNE P
ek | 4| 7| 4|21 50 | AWKHEENEE B W SRHE PR
b | 48| 5|3 |20 | ARHHEARE & W SR L
e [ 4915|920 emunrareE P < BRI i
Yl | 410 5 ]15]00 | &k [ dio
ks | 4 | 11] 5 |17 |45 | MBBEIRFRAVIEERE - MRS HARR - T.D.

2 1 2/|Nw 8 -5 W8 0 B SR 4P P o T S8 A o - e L
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Table 2. The best track information of Omar

K@) PR | | R BB | REGE (M/S)| SeEAE (KM) W o
BB | B dei | ik | MB) | (DEG) |KM/HR) fF8YE, | & |30 KTS|50 KTS
8 125({00| 92 | 1533 998 18 23 80 - R
06| 100 | 1520 | 995 300 28 20 25 80 -
12| 105 | 1506 | 995 290 28 20 25 80 -
18| 10.6 | 149.7 995 275 16 20 25 80 -
8 126{00| 107 | 1492 | 988 280 10 25 33 80 -
06| 109 | 148.8 | 988 295 8 25 33 100 -
12| 11.1 | 1483 988 290 10 25 33 100 -
18| 114 | 1481 988 325 8 25 33 100 -
8 (27{00] 11.9 | 1480 | 988 350 10 25 33 100 -
06| 123 | 1478 975 335 8 25 33 100 -
12| 127 | 1473 975 310 11 33 40 150 50 =254
18| 129 | 1465 975 285 15 33 40 200 80
8 [28|00| 13.1 | 1454 | 975 280 20 35 43 200 80
06| 134 | 1445 975 290 16 35 43 200 80
12| 137 | 1438 975 295 13 35 43 200 80
18| 139 | 1431 965 285 13 45 53 250 120
8 (29{00| 140 | 1424 | 950 280 13 48 58 250 120
06| 14.1 | 141.7 945 280 13 51 60 250 120 | &%
12 142 | 1410 | 945 280 13 51 60 250 120
18] 144 | 1404 | 945 290 11 51 60 250 120
8 {30/00| 148 | 1400 | 945 315 11 51 60 250 120
06| 152 | 139.5 945 310 11 51 60 250 120
12 156 | 1389 | 945 305 13 51 60 250 120
18| 16.0 | 1383 945 305 13 51 60 250 120
8 |31|00| 165 | 1376 | 945 305 15 51 60 250 120
06| 168 | 136.8 945 290 15 51 60 250 120
12] 172 | 1359 | 945 295 16 51 60 250 120
18} 17.7 | 135.0 | 945 300 18 51 60 250 120
911/00| 184 | 1340 | 945 305 22 51 60 250 120
06 192 | 133.0 | 945 310 22 51 60 250 120
12| 199 | 131.1 945 310 20 51 60 250 120
18| 206 | 1306 | 945 295 30 51 60 250 120
9(2([00] 21.1 | 1295 950 295 20 51 60 250 120
06| 215 | 1282 | 955 300 11 48 58 250 120 | o
12} 218 | 1289 | 955 280 13 45 55 250 120
18| 21.7 | 127.6 | 960 290 11 40 50 200 100
93([00| 219 | 1268 960 285 15 40 50 200 100
06| 224 | 1256 | 970 295 22 35 45 180 80
12} 226 | 1251 970 295 10 33 43 180 80
18] 227 | 1245 970 280 11 33 40 180 80
914 (00| 228 [ 1236 | 970 275 15 33 40 180 80
06| 23.0 | 123.1 970 295 10 33 40 180 80
12| 234 | 121.8 975 290 24 30 38 180 50 R
18| 23.6 | 1203 | 980 280 26 28 35 180 -
915100] 241 { 1192 | 980 295 20 23 33 150 -
06| 243 | 1183 985 285 26 18 28 120 -
12| 244 | 1162 | 988 275 16 15 20 - - T.D.
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Table 3. Radar Fixes data for Omar by 46699

- S ERAIE
@ it #& s

46699 4/00 224 1239
401 225 1239
4/02 226 1235
4/03 228 1234
4/04 230 1233
4/05 230 1231
4/06 230 1230
4/07 230 1228
4/08 229 1226
4/09 232 1224
4110 231 1220
41 2 1221
4/12 234 1216
4/13 234 1215

F 4 BERRZSHEEZEMCERELL  0.1%)

Table 4. Radar Fixes data for Omar by 46744

o ) ﬁ@ﬁﬁ
@) b & L

46744 4/18 223 1207
4/19 239 1202
4/20 237 1199
4/21 237 1199
4122 239 1193
4/23 239 1192
5/00 240 1192
5/01 241 1191
5/02 242 1186
5/03 243 1184
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Table 5. The Satellite Fixes Data for Omar by CWB Satellite Center

K @) OB REEMERT K@) sl E SRR
A B |k 5| & | &E| TNOCINO (A |H|K|43 | &E KK TNO/INO
913 (05100 222 | 125.8 T35/45 9(4105({00f 232 | 1234 T3.0/4.0
913 (06|00 224 | 125.6 T35/45 914106|00| 232 | 1233 T3.0/40
9(3;07]00] 225 | 1255 T35/45 914107[00| 232 {1230 T3.0/40
91 3([08)00| 225 | 1254 T35/45 914]08[00| 234 | 1227 T3.0/40
9 13]09|00]| 225 | 1253 T3.0/4.0 91.4(09(00| 235 | 1224 T3.0/4.0
9(3]10]00]| 225 | 125.2 T3.0/40 914110(00]| 235 | 122.2 T3.0/40
9 (3111100 225 | 125.1 T3.0/40 914 |11(00] 236 | 1220 T3.0/40 B
913112(00f 225 | 125.1 T3.0/40 914112(00] 237 | 1219 T3.0/40
9|3 (1300 225 | 1249 T3.0/40 91 4113|100 237 | 121.6 T3.0/40
913 |14|00 - - - 91 4114(00 - - -
913 |15|00 - - -I- 914|15/00 - - -/
913 /[16{00| 226 | 124.6 T3.0/40 9(4]16/00] 236 | 121.0 T25/35
913 (17|00 226 | 1245 T3.0/40 91 4117(00] 23.6 | 120.7 T25/35
93 (18[00| 226 | 1245 T3.0/40 914 (18|00 23.7 | 1204 T25/35
91.3119{00; 226 | 1244 T3.0/40 9114|1900 236 | 120.0 T25/3.5
913 (20|00 226 | 1243 T3.0/40 914120(00| 236 | 1199 T25/35
913 (2100 227 | 1240 T3.0/40 9| 4121[00] 238 | 119.6 T25/35
91 3122{00) 227 |123.9 T30/4.0 914122100 242 | 1194 T25/3.5
913 (23|00 228 | 1237 T3.0/4.0 914123(00] 244 | 1194 T25/35
914 100/00| 228 | 123.6 T3.0/4.0 91 5|06|00] 244 | 1194 T25/35
914 (01|00} 227 | 123.6 T30/40 915101100]| 244 | 119.1 T25/35
914102]00f 228 | 1235 T3.0/40 915102[{00] 244 | 1189 T25/35
914 103{00| 23.0 | 1236 T3.0/4.0 9 5]03{00] 244 | 1185 T25/35
914104100 232 | 1236 T3.0+/4.0 950400 245 | 1180 T25-/3.5-
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Fig. 3. The best track of Omar
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Fig. 5. The total precipitation amount of every stations in Taiwan from 090216Z to 0905097
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Fig. 6. The hourly precipitation amount at 46766 from 090403Z to 090503Z
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Fig. 7. The hourly precipitation amout at 46744 from 090403Z to 090503Z
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FEFREL : LE)
Table 6. Error statistics for CWB and dynamic model

on typhoon Omar

CWB

PERE EBMIZt

BERS | 247N | 487N | 24/NBE | 48/NKF | 24/NBg
25127 178 420 320 642 422
2600Z 124 229 214 280 347
26127 206 166 153 285 153
2700Z 176 81 532 805 58
27127 261 842 162 368 39
2800Z 300 797 223 494 67
28127 415 833 212 392 156
2900Z 304 725 191 330 217
29127 380 661 138 444 183
3000Z 357 382 159
30127 169 360 248 428 101
3100Z 180 453 107 267 47
31127 295 670 189
0100Z 92 453 275 759 150
0112Z 118 252 297 657 79
0200Z 20 89 224 445 220
02127 186 173 62 279 79
0300Z 172 449 88
03127 282 91 144
04007 241 110 216
7y | 222 | 446 | 209 | 458 | 155

G L T 2 o L L B EL A RO 3 - R —
B+ —if (61Kts) - {E2 i e M I 1 JE
EERE  BERRLER - T XE SRR

B FALE e (DLERSH - ME ) o FERE
B A HIE — B R 20Kts ZE 40K s - f7 f 85 1 B
R o MERFHMHE (SRR WE-+) - R’
JrE R SR AL T RIRATEE R E R E A
76 e JB\ B (o i T R PR JR B [T A M L X [
% » A H 20K s B R, - %R R oK e Uik e
LT - 5344 PR o AEEHE (MEdk
Bl mE--—) o HERESIEE (WH T
+ZI) BEF/ERHE - EERREERA
W5 0 BRI (LaR R WE-+Z) &E
RO ERT RS R B BB R B » R
O PE I 87 e 0 SRR R B - PRIt (DU HE RS
Bl fE+=) FREER S TIAZE AR - =
THIME > BaAuE -
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Fig. 9. The hourly gust at 46708 from 090403Z to 090403Z
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Fig. 10. The hourly gust at 46766 from 090403Z to 090403Z
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Fig. 11. The hourly gust at 46692 from 090403Z to 090403Z
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Fig.12. The hourly gust at 46749 from 0904037 to 090403Z
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® 7 BRERARGHHMEIHKRLERF(EM 5 > o/s » mm ~ C)
Table 7. The meteorological summary of CWB’s stations during typhoon Omar Passage

BERE BARAE BATFHA, RERT A RN R

Wk | SRR B Bm | BE B B | g0 | v | mn | B | e 0w e Hos] B | mE B M

FEfE | 987.7 | 5/03:35 | SSE | 24.3 | 5/04:39 | 989.1| 274 | 76% E 13.4 [4/21:52; 3 }4/18:19] 2.5 [4/18:19] 19 4/02:48-5/08:58
34 987.7 | 5/04:00 | SW 20.5 | 4/16:06 | 992.6 23 99% | SSW 5.2 j4/01:49] 22 14/03:43] 6 [4/18:29| 116.8 3/23:02-5/11:00
2EE | 987 5/04:37 | SSE | 33.8 | 5/05:32 [ 988.3 | 21.4 | 100% | SSW | 17.1 l4/05:09] 17.7 14/04:01} 4.5 [4/04:20| 105.7 4/04:01-5/11:00
&k | 984.1 | 5/04:02 NE 21.6 | 4/14:42 | 989.8 | 28.1 | 84% NE 11.8 14/19:04] 3.5 (4/03:38) 2 [4/00:40( 16 4/04:10-5/04:08
B | 982.5 | 5/01:25 NE 254 | 4/22:38 | 9853 | 273 | 81% NE 13.7 14/21:20] 14.5 {4/04:23] 8 [4/05:07| 43.5 3/16:00-4/19:25
& 983.5 | 5/03:00 N 19.6 | 4/15:24 | 985.7 | 28.1 | 77% | NNE 8.7 |5/15:22{ 9.4 |[5/04:200 2 [5/05:10{ 14.1 4/04:30-5.10:30
fEHE | 982 | 4/20:27 | NNE | 31.2 | 4/15:46 | 985.4 | 27.3 | 78% | NNE | 22.3 [4/16:53] 8 [5/04:48] 2 |5/04:48] 17 4/00:05-5/11:30
H B | 876.5 | 5/03:08 S 10.9 | 5/04:01 | 878.3 22 88% | SSW 6.2 |5/04:14] 6 |4/13:30{ 4.6 |4/14:18 20.9 4/04:12-5/06:12
Baf S 1yt 746.2 | 5/03:20 S 21.3 | 5/03:24 | 7463 | 149 | 95% S 8.9 |5/03:29; 28.5 |5/03:05| 6.5 {5/03:51| 140.9 4/09:52-5/15:20
Ely * * * * * * * * SSW i 18.3 [5/07:00] 16 {4/14:00] 5 |4/14:20] 117 4/05:00-5/14:30
B3 | 983.2 | 5/02:57 w 27.9 | 5/04:45 | 988.1| 24.6 | 95% N 16.1 |5/04:50{ 25.7 |5/04:39] 6.6 |5/04:56| 84.5 4/01:50-5/11:20
“FE | 983.7 | 5/02:06 | WSW | 31.4 | 5/02:08 | 984.1 | 24.9 | 100% | WSW | 14.6 [5/02:06| 38.5 |5/01:25] 10 [5/01:25] 218 4/05:10-5/10:06
= | 987.2 ] 4/23:46 w 25.5 | 5/01:13 | 988.4 | 255 | 95% | WSW | 15.4 |5/01:18] 53 |5/00:39] 20 {5/00:43| 318.8 4/04:00-5/11:00
A& | 987.6 | 4/18:35 | WNW | 27.6 | 4/11:58 { 990.6 | 24.6 | 89% w 13.7 |4/18:40( 71 14/18:19; 14.5 [4.19:09 315 4/03:47-5/11:00
BT | 987.5| 5/02:13 | NNE | 18.6 | 4/18:02 | 990.5| 265 | 94% | NNE | 11.4 4/18:05| 6.7 14/12:20f 3.5 [4/19:09| 24.4 4/11:15-5/00:40
BREE | 987.9 | 5/02:00 SwW 27.1 | 5/04:43 | 989.8 | 269 | 81% S 14.6 |5/05:11| 10.5 |5/12:28] 5 |5/12:28| 36.5 3/23:30-5/07:55
63 | 983.7 | 4/21:05 | ENE | 30.4 | 4/16:45 | 984.1| 28.4 | 76% | ENE | 18.8 4/15:52| 7 |5/00:00] 3.5 |5/00:20{ 24 4/10:50-5/05:20
BXTh | 981.3 | 4/16:43 NE 25.9 | 4/10:14 | 986.1 | 28.7 | 68% | NNE | 15.3 14/10:29| 55.5 [4/18:25] 13.5 |4/18:35| 255.6 4/10:15-5/15:10
& 983.7 | 4/18:19 S 18.5 | 5/07:09 | 992.8 | 26.7 | 86% S 8 |5/07:10| 29.7 14/12:00] 6.5 [4/13:40| 196.1 4/05:10-5/05:20
AE | 981.7 | 5/19:25 | NNE | 13.9 | 4/08:24 | 988.3 | 27.3 | 81% | NNE 7.6 14/08:31] 61 [(4/15:47] 16 [4/16:37] 231.5 4/11:20-5/11:00
W | 985 5/04:06 Sw 29.4 | 5/07:41 |1 989.2 | 25.6 | 97% | SSW | 14.2 [5/08:14| 17 |5/08:00{ 4.6 [5/08:50| 85.4 4/06:45-5/14:40
B Bl 985.5 | 5/02:00 SwW 35.5 | 5/07:15 991 246 | 98% SwW 28.6 i5/02:00| 35.4 (5/03:05| 11.7 |5/03:05| 188 4/08:30-5/11:10
e | 982 | 4/19:21 | WSW | 494 | 4/19:42 | 982.5| 23.7 | 100% | wSwW | 385 4/19:55 24.2 14/10:00, 5 {5/10:08} 187.8 3/12:48-5/15:45
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REPORT ON TYPHOON OMAR IN 1992

George Kuo-Chen Lu

Weather Forecast Center

Central Weather Bureau

ABSTRACT

This report is aiming at analyzing the track and intensity of Typhoon Omar ( 9215), and also

discussing the weather elements during Omar crossing Taiwan.

Typhoon Omar formed to the southeast of Guam, and moved west-northwesterly toward Taiwan,

and landed on eastern Taiwan with tropical storm intensity. It became a tropical depression after

traversing Taiwan.

Although the intensity decreased when it approached Taiwan, Omar still caused a lot of

damages especially for the farming.

According to the analysis of hourly weather station reports, Omar brought heavy rainfall in the

south and south-east part of Taiwan and brought strong gust in the north and north-east part of

Taiwan.

Among various objective typhoon track forecasts, the dynamic models (Primitive Equation

Model and Equivalent Barotropical Model) produced nearly 220 km position error in 24-hour

forecast, and 450 km in 48-hour forecast. As for the 24-hour position forecasts, CWB's official

issues were better than those of the dynamic models.
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Fig 1. The best track of tropical storm Polly
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Fig 2. A detailed center location of the tropical storm Polly obserxved by hualien radar.
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Table 1. The location; movement, center pressure, maximum wind speed and radius of tropical storm Polly(9216)

I b dt B ' R R R RAFR

(L. T) PORB | Bk | SRR ( M/S ) ( KM )

Blar| ar | hae | TV T | OB lupg| ma | cmm|Fam
27|08| 20.4 |128.0] 9956 | --- —— 18 25 200 | ---
27({14| 20.5 |127.8| 9956 | 280 07 18 26 200 | ---
27{20]| 21.1 [126.4| 9892 | 306 10 18 26 200 | ---
28/02| 21.6 |126.2| 992 | 295 12 18 26 200 | ---
28{08| 22.3 |124.0| 980 | 300 13 18 26 200 | ---
28|14| 22.6 |123.0| 990 | 290 10 18 26 200 -
28| 20| 22.6 |1256.0| 985 | --- - 20 | 28 200 | ---
29|02] 23.4 |123.9| 982 | 310 13 23 30 200 | ---
29/08| 23.5 |123.4| 982 | 280 06 28 | 30 200 | ---
2014 28.6 |122.7| 682 | 280 | 06 23 i 80 200 -—-
29|20 23.7 122.3| 980 | 290 04 23 - 30 | 200 -—-
30|02 23.1 |121.8| 978 | £20 08 23 30 200 | ---
30/08| 23.2 [121.7] 976 | --- - 23 30 200 | ---
30|14| 24.1 |121.6| 978 | 3556 09 20 28 200 | ---
30/20( 25.0 |121.0| 978 | 330 11 | 20 28 200 ---
31|02| 25.7 |120.2| 978 | 315 10 20 28 200 ---
31/08| 26.0 |119.5| 985 | 295 07 16 26 200 -
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Fig 3. The surface pressure at 12Z 26 AUG 1992 (from IMA)
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Table 2. The warnings issued by the CWB for tropical storm Polly
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Table 3. Eye fixed for tropical storm Polly by the satellite center, CWB

N M (z) oo E R % B A 3t A
- B | B | & | bex | e [BEAE|TI-NO | CI-NO

CWB GMS | 27 | 00 | 00 | 20.4 [128.0| POOR | 2.0 2.0 PHRERA
CWB GMS | 27 { 03 | 00 | 20.4 |127.4| FAIR | 2.5 2.6

CWB GMS | 27 | 06 | 00 | 20.4 [ 127.0| FAIR | 2.5 2.6

CWB GMS | 27 | 09 | 00 | 21.0 | 126.9| FAIR | 2.5 2.6

CWB GMS | 27 | 12 | 00| 21.2 | 126.5) POOR | 2.5 2.6

CWB GMS | 27 | 16 | 00 | 21.4 | 125.6 | POOR | 8.0 3.0

CWB GMS | 27 | 18 [ 00 | 21.5 | 125.1| POOR | 3.0 3.0

CWB GMS | 27 | 21 [ 00 | 21.8 | 124.8| POOR | 8.0 3.0

CWB GMS | 28 | 00 | 00 | 22.6 | 1243 FAIR | 2.5 2.6

CWB GMS | 28 | 03 | 00 | 22.8 | 123.5| POOR | 2.6 3.0

CWB GMS | 28 | 06 | 00 | 22.5 | 122.3| POOR | 2.0 2.6

CWB | GMS | 28 | 09 | 00 | 23.2 |121.6| POOR | N A | 2ESN
CWB GMS | 28 | 12 | 00 | 22.6 | 130.0| POOR | 1.5 1.6 ;’;’rﬁf
CWB GMS | 28 | 16 | 00 | 23.2 | 124.3| POOR | 1.5 1.5

CWB GMS | 28 | 18 | 00 | 23.4 [123.9| POOR | 1.6 1.5
" CWB GMS | 28 | 21 | 00 | 23.6 | 123.3| POOR | 1.6 1.5

_CWB GMS | 29 | 00 | 00 | 23.7 {123.2| POOR | 2.0 2.0

CWB GMS | 29 | 08 | 00 | 23.5 | 122.8] POOR | 2.0 2.0

CWB GMS | 29 | 06 | 00 | 23.5 [ 122.6| POOR | 2.0 2.0

CWB GMS | 29 | 09 | 00 | 28.56 | 122.4| POOR | 2.0 2.0

CWB GMS | 29 | 12 | 00 | 23.5 | 122.3| POOR | 2.6 2.6

CWB GMS | 29 [ 15 | 00 | 23.5 [122.2| POOR | 2.5 2.6

CWB GMS | 29 | 18 | 00 | 23.2 [ 122.0| POOR | 2.5 2.5

CWB GMS | 29 | 21 | 00 | 23.1 |[121.9| POOR | 2.6 2.5

CWB GMS | 30| 00 | 00 | 23.3 [121.6| POOR | 2.5 2.5

CWB GMS | 30 [ 03 | 00 | 23.7 [ 122.0{ POOR | 2.5 2.6

CWB GMS | 30 | 086 | 00 | 23.7 |[121.2| POOR | 2.5 2.5

CWB GMS | 30 | 09 | 00 | 24.5 |120.6 | POOR | 2.5 2.5

CWB GMS | 30 | 12 | 00 | 25.0 | 120.7| POOR | 2.0 2.5 ‘
CWB GMS 30 | 16 | 00 - - ——- -—- ~-- | G
CWB GMS | 30 | 18 | 00 | 25.7 [ 120.2| POOR | 2.0 2.0

CWB GMS | 30 | 21 | 00 | 26.8 | 119.7| POOR | 2.0 2.0

CWB | GMS 31| 00 | 00 | 256.8 | 119.3 | POOR N A [ErEARE
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Table 4. The central data of tropical storm Polly by IMA

AR (L.T) o ¥ PRI RARR | BRLE | RRES
8 | b #% R ( HPA ) | ( KTS ) | ( N.M ) | ( N.M)
27 | o9 20. 5 128.5 998 -—- ——- —--
27 | 16 20.8 128.0 94 — ——- ——-
27 | 21 21.3 126. 8 994 - —-- -
28 | 03 21.8 126.8 990 36 250 S
28 | o9 22.2 126. 2 990 40 300 S
28 | 12 22.3 124. 9 990 40 326 ——-
28 | 16 | 22.5 124.8 986 45 326 ——-
28 | 18 22. 6 124. 4 985 45 326 ——-
28 | 21 22. 6 124. 2 986 45 325 —--
29 | 00 22.6 124.0 985 45 326 ——-
29 | 03 22.7 123.8 986 45 326 .-
29 | o8 22.7 123. 6 985 45 876 -
29 | 09 | 22.8 123. 4 985 5 400 ——-
29 | 12 22.9 123. 2 980 50 400 —--
29 | 15 23.0 123.0 980 50 400 -
29 | 18 23.1 122.8 980 50 400 -
29 | 21 23. 2 122. 7 980 50 400 —
30 | oo 23.3 122. 5 980 50 400 -
30 | 03 23. 4 122. 4 980 50 400 ---
30 | o6 23.6 122. 3 975 65 400 30
30 | 09 23.8 122. 2 976 55 400 30
30 | 12 24.0 122. 0 976 55 400 30
30 | 15 24.2 121.8 976 55 400 30
30 | 18 24.5 121. 6 976 565 400 30
30 | 21 25. 0 121.1 976 55 400 30
31 | 00 25. 3 120. 9 976 55 400 30
31 | 03 25. 6 120. 6 976 56 400 30
31 | os 265. 6 120. 2 976 55 400 30
31 | 09 265. 6 119.7 9756 55 400 30
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Fig 7. The IR image at 12Z 28 AUG 1992
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Table 5. The eye-fixed form radar observations for tropical storm polly

3k 3t B M LN R A AU RE D B
(2) 3t &% & ( LEG ) | ( KM/H )
46699 (1Lif) | 2920900 23.6 122.5 270 11
46699 (L) | 291000 23.7 122. 4 320 07
46699 (16if) | 291100 23.8 122.7 70 15
46699 (1£i€) | 291200 28.7 122. 4 250 16
46699 (1£i¢) | 291300 23.8 122. 2 280 13
46699 (1L1£) | 291400 23.6 121. 9 230 21
46699 (1Li&) [ 291500 23. 4 121.7 220 10
46699 (1L3€) | 291600 23.1 121.9 150 14
46699 (1£3¢) | 291700 - - -- -
46699 (6i&) | 291800 23.1 121.8 - -
46699 (16i£) | 291900 23. 2 121.8 10 07
46699 (1£3#¢) | 292000 23. 2 121.8 340 05
46699 (163€) | 292100 23.3 121.6 270 09
46699 (L&) | 292200 23.3 121.7 60 04
46699 (1£i€) | 292300 23. 2 121.7 - S
46699 (1£.3€) | 300000 23. 2 121.9 -- ---
46699 (7£i€) | 300100 23. 4 122.1 - S
46699 (1L3£) | 300200 23. 6 122. 2 20 17
46699 (1t.€) | 300300 24.0 122.1 350 21
46699 (1L3€) | 300400 24. 1 122.0 320 12
46699 (L) | 300500 24.1 122.1 120 08
46699 (7£i#€) | 300600 24.1 121.9 810 10
46744 (#2%) | 300700 28.7 121. 4 -- -
46744 (%) | 300800 23.7 121.3 - .
46744 (%4) | 300900 23. 8 121.1 - -
46744 (=4f) | 301000 24.0 121.0 - -
46686 (FiE) | 301100 24. 9 121. 1 . -
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Table 6. Reports obser ved form different radar stations for the tropical storm Polly

3k 5% B K resR Ac Sc We DsDs | FsFe {in 3t

(Z) || ne (DEG) | (KM/H)
(;glg) 300100 |23.6(122.1] & 0 9 | --- | ---
(;7;;1;) 300200 |28.7|121.9| & 0 8 | 300 | 16
(;7;;13;2) 300300 |23.9|122.0| 3 5 8 | 70 | 14
(5{2*’%1) 301320 |26.1120.8] & | --- | --- | 321 | 08
&;ﬁ%ﬁ 301450 |25.1(120.3| & 5 | --- | 310 | 08
(‘ﬁwgeisﬁe) 301600 | 26.4 (120.4| 3 0 | ---| 300 | 05
(El%“) 301660 |26.1(120.3 & | & | --- | 310 | 08
(4;6126) 301600 | 25.4[120.3] 3 0 | ---| 290 | o8
(43?;37&‘;4) 301600 |24.8[120.4( 1 3 38 | 340 | 03
(5;{9;%1) 301600 |25.3[120.6| 4 | --- | --— | 310 | 09
(5§9§1) 301700 |26.4(120.8] &6 | --- | -—= | 310 | 08
(i;%“) 301760 |26.2(120.1] 6 5 | --- | 310 | o8
(5{299?) 301800 |25.4(120.4] 6 | --—- | -—= | 300 | o8
(5£9§1) 301800 26.5|120.2| 4 --- | --- | 800 08
(5;{9&1) 302100 25.7 119.§ ] --- | --- | 800 09

Ac: e 2B o s 2 S
ALY Sc: BEROR Z Bk B &

We: BB IR Z 18 K v B
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Table 7. 24hrs forecast error for four track forecasting methods (unit:km)

CWB

EBM

2 53

CwB 53 0

1 33
TFS 174 140

1174
174 0

1 33

EBM 266 233

1174 -

266 92

1 266
266 0

2 53

XTRP 238 185

1 174
233 59

1 266 2 238
33 238 238 0

it RPHMTER

A B

C D

A FRXMY BRI AR RS (FIRRIELE S S R%)
B SRR Xl -7 k2 24/ N R 22 (KM)

C R Yl LT 7 k2 24/ NFF R 22 (KM)

D FR(Y-X) B Y B 7 ik L X TR T SR AP O TR
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Table 8. A summary of the minimum and the maximum values obserxved by the CWB'S stations during the

passage of tropical storm Polly(9216)
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REPORT ON TROPICAL STORM POLLY (9216)

Tein-Jui Wu
Forecast Center

Central Weather Bureau

ABSTRACT

Polly (9216) was the first tropical strom that attacked Taiwan in 1992. At 00Z of August 27,
Polly developed from a tropical depression to the south of Okinawa. At that time, the subtropical
high ridge was at 35°N on the synoptic chart, and there was a widespread monsoon trough area South
of 30°N. Within the monsoon trough, there were several other vortexes close to Polly. Because of the
weakness of Polly’s circulation, it was very hard for us to point out its exact center position during
operation.

A relocation action was taken by this bureau in accordance with the Joint Typhoon Warning
Center (JTWC) of Guam immediately after 12Z of August 28. The new center was fixed some 120NM
east of the previous one.

When Polly was approaching eastern coast of Taiwan between 29127 and 3003Z a V-shape track
was fixed by land radars. Except the above mentioned period, Polly moved northweatward steadily,
made landfall around Hualien, moved to the Taiwan S&aits around Hsichu, and dissipated soon after

landed on Mainland China.
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Fig.1 : The best track of TED (9219)



I332-32-18 11312 IR FULL DISK

EEp e

B2 8149H 18 H 20RHT S145 E B
Fig.2 : GMS IR imagery at 12z 18 SEP 1992,

BRI RI B EREER R (E7) - 215
00z R VL E BB 2K - FRRER/E
20H 10/ 155 846 TS L REEL & ¥ > 20H 158520
o BAnvg L E BRI - 221 120 A6 R B
Re BTG F R R E R AL Z BB R T
B W SRS » 7Ei P20 AR EFITES
- PRRFFLAE23H 1485555 BEER
TR RS > FFERRNERZ2RE 4 - 23H
00z fE R B o AT it - 2R DA YA 07 S\
PR - RERERREE 0 E25H00B TR

RZERAGAREERRERSK

ORRE : DIFHRAIETE - SBEHRER
BB LT © UK RS %221 1085574
Hl1F:2 986 SEMHARAE » 162 987.0H 0K » Ik
HHy B AE7E 22 H 16050343 HH 3R 987. 2 I 19 5L {5 58,
B (R5) - BHIRHHNEESESE (H9) 75
HIR DRI AE 22 H 11K A2 R SIS > [k b
7o EBREE T B » fILEK AL - 5
PIMETE22H 16R A KRB R AL (B 10) > S
e R 8 S

— 54 —



4, : 15,000,000

127 1992 SEP-18’ SZRE S [k ; § e
SURFACE; ANALYSIS.Y ZiAK) P K » ; Ve e

ol EE

B3 814E9H 18H 208HE KR
Fig. 3 : The surface chart at 12z 18 SEP 1992.

I {0y ~ Lo~ -ie-

--2.: 13,000,000

L ey

122 19925sEP-18 N AN F
500MB ANALYSiS—-.Y |/ ; 1 g

B4 814E9H 18 2085 S00HPAR &, B ' B
Fig.4 : The 500 HPA chart at 12z 18 SEP 1992.




1l FERRC BERK

Tab.1 : Best track for tropical storm "TED ; .

FE @) 23 BE hORARE BESE BN

TMHE®D) LAT LONG VMAX  DIR  S2D
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 16
92091912  16.2N 127.8E 50 280 16
92091918  16.8N  126.8E 50 300 11
92092000 17.6N 126.1E 50 320 10
92092006  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
92082218 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 35.1IN  127.3E 40 075 22
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Tab.2 : SATELLITE FIXES for tropical storm " TED .

RFE] (2> SRBF $E5F HERE B
1l 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.SE PCN 5
10 200533 18.5N 124.6E PCN 5
11 201200 18.8N 123.7E PCN 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 5
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 PCN 5
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F®3 FERECEEENM
Tab.3 : RADAR FIXES for tropical storm " TED | .
BEMH] (Z) XWBE ERE RS BE oL SR

210600 20.2N 121.0E s/ / 46744
210700 20.3N 120.9E 3/ / 46744
210800 20.3N 12G.8E z// 416744
210900 20.4N 120.6% s/ / 46744
211000 20.5N 120.4E s/ / 45744
21110C 20.5N 120.3E 1/ / 46744
211300 20.4N 120.3E 1/ / 46744
211400 20.4N 120.3E 1/ / 46744
211500 204N 120.2% 1/ / 46744
211600 20.3N 120.IF 2/ / 46744
220000 22.2N 122.0E 358 46699
220100 22.4N 12 .9E 153 46699
220200 22.7N 121.8E 31353 46699
220300 22.9N 121.7E 217 46699
220300 21.4N 120.9E 535/ 46780
220400 23.3N 121.6E 102 46699
220602 22.0N 121.8E 6§02 46780
220700 24.4N 121.3E L/ 46744
220800 24.0N 121 .2E 1/ / 46536
220900 24.2N 120.5E 17/ 46636
221100 24.9N 120.9E 2/ 7/ 46744
221200 24.9N 120.6E 1/ / 46744
221203 25.0N 120.5E 151 46636
221300 25.1N 120.6E 131 46536
221300 25.1N 120.6Z 2/ / 46744
221500 25.3N 120.2% /s 16536
221700 25.4N 11S.8E 2/ 45536

EIHEE Y, (46744)
TEH TR (46699)
S TR (46780)
HIEEEY, (46686)

Jb7E20H 200 21 H Sy » RBEFRARBRINE  FRIEH R FS - BRI SR B HARE I 8K
BRMYERET WEKS BREAZE®R N SHWNR —HIREES SENERTAE
BGREEF S MBS HAEAR B AER  BRREK -

il FUERHREWRERS - H172E
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Fig.5 : The 500 HPA chart at 00z 21 SEP 1992.
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Fig.6 : The 300/500/700 HPA mean flow chart at 12z 20 SEP 1992.
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Fig.7 : GMS IR imagery at 00z 19 SEP 1992.

*4 FERAEERRARE-EER

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

an | BORE | ¥ ® # .
EIRIEIL t =

wE| 5| 12| 10]15| asnmaEE, 2ta 23

@izl 5| 2]2015|20 | eRMBET. @timk, SREHTE ERABRETES

mi | 5| 3|20 21| % | GRMBHE, B, SAEREES BH, KENEREEES

wE| 5] 4|21| 3|20 | HMMIBEE. SLER, SHEKYE B, EARERERES

| 5| 5021 90| GuREEE, BLER SREY SR, EARE, EREs. BR BERGMAE

| 51 6]21|15] 40| pHREBHE, ki, BRBK B, JCANE EERES. B Bl SFRREAE

G| 5| 7|21 21| 30| eMmasEE. Btk SREK B, FARE, BEER. B, Wi, GEREMEE

@ 5| 822| 3|10 ENRAKE, ELEK. BREX B CHNE. EEES. BN i SERYANE

@i | 5| 9|22) 9| 40| GMmGE. B, SHEK BRIEEE GHSH, RHREFIHE

| 5(10122/15| 30 | MRIET. DLHK BUEK SRILBET BWBH. B, MTREERE

| 5|11 |22 21|50 | bHMEAMEE. HWHK SHLBET PAHERE. SENE. SRILSHEE. BRERITREE

w8 | 5|12|23| 3|05 | GMNILAREE, HRLBHE. HHGLILNS WrEAE, BIeE, BN AER IR

k| 5)13[23| 9|30 | tmesem

B | 6| 14123 14 55 | SRBBBISANTRMMINE, HERBBRBERANS.




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

e .

T S

/ i

-2

Rt el b | — - I N

{

o g R D) | W W B Kk B mss) | AR (m/s) |3 G0 WSHE) g x @& Kk B (om Mok R mm)
wiE | w0 R lEe| @ | ROR (R R o0 (oW G- | e Re OUs-AD)  |[FH0 | BR oms-ab)  [ROR | e EBE-tn
SH | 991.5|23/01:03120.9| E [22/02:11|1001.2 | 24.3)6%% 120.7| S |23/03:05 | 20/17:30 - 23/09:10 | 11.6 [22/15:01 - 2/16:01 6.3 | 22/15:41 - 2/15:51 | 9.7 | 20/17:22 - 2/08:30
I R 990.1|22/18:33{24.8| E }21/23:20{1002.2 | 25.4 | 90X [11.5| E |21/23:27|21/18:18 - 2/11:55 | 17.5 |21/23:40 - 22/00:40 8.2 |21/23:55 - 2/00:05 iZl.O 20/09:10 - 23/08:45
¥2 83| 991.1|22/18:21(30.1{ S [21/18:40 | 1004.0 [20.21100x [ 15.0 | S |22/18:29|21/18:404 23/03:10 | 2.5 |22/07:47 - 22/08:47 9.0 [22/06:11 ~ 22/08:21 [263.7 [20/20:00 - 23/08:00
YT 090.2|22/18:30 [ 13.1 | SE [22/04:30 | 998.1 21507 | 4.6 |SSV |23/02:00 - 21.0 |22/11:38 - 2/12:39 7.0 [22/08:31 - 22/08:41 }183.5 |21/07:20 - 23/06:30
4 db| ®87.2|2/16:03(18.1| ¥ |2/2018| 991.3[24.3|96x {10.2[E¥E 2/10:53 - 2.5 [2017:2 - 018:22 (| 12.0 {20/17:41 - 20/17:51 [150.5 |[20/10:02 - 23/08:10
k| 989.5 [ 2/17:03 | 2.8 | NE }20/14:16 IWS.E' 31,3165 [14.1| KE ]20/14:25[21/10:10 - 2/11:5%0 7.0 | 23/00:53 - 23/01:53 2.5 | 23/00:59 - 23/01:09 | 49.5 |21/07:03 - 23/07:05
18 4B | 989.5{22/15:00 [ 25.6 | HE J21/14:51 €05.0 (27.6 | 71x | 14.0 | MME |21/24:53 [ 20/13:30 - 22/02:30 16.0 2/19:%0 - 2/20:30 4.0 | 2/20:20 - 2/20:30 | 48.0 | 22/04:40 - 23/06:30
& ) 990.4|2/15:00 [ 0.0 | VSV |23/00:31 | 996.5)24.2{ 94 | 5.5{w%sV [23/00:38 - 12.8 | 22/23:00 - 22/24:00 6.4 |22/23:36 - 22/23:48 | 65.8 {21/07:50 - 23/05:40
BAR | 881.8 | 22/15:45118.9| SV 123/04:331 890.7 |18.509% | 8.0{ sV |23/04:48 - 11.5 | 2/22:40 - 22/23:40 4.0 | 2/2:40 - 2/2:50 | 8.8 | NN17:35 - 23/06: 30
A5 99111 2/15:46 [28.1 | RNE |21/21:21 ) €66.2 1 27,0087 112 viMNE |21/13:20 21/04:20 - 2/01:50 | 6.5 | 2/17:10 - 2/18:10 3.7 | 2/17:40 -~ 2/17:50 15.1 | 2/10:80 - 22/23:30
O 9808 | 2/15:20 | 12,5 | WV | 2/2:05 | 996.0|24.5|98% | 7.21 v |23 - 2.8 [2/21:00 - 2/22:00 0.9 |22/21:30 - 22/21:40 | 18,8 |20/22:25 - 23/04:10
P | 740.7 [ 22/14:55 { 18.2 | ESE 121/07:04 | 757.2 [14.5|83% ! 8.5 |ESE | 21/00:22 - 18.0 |[2/22:36 - 2/23:38 6.0 | 2/22:38 - 2/22:48 | 221.0 | 22/04:00 - 23/15:85
o - || - - - - - [14.5 [ WSV [ 23/03/00 | 23/02:10 - 23/04:30 | 18.0 | 22/23:00 ~ 22/24:00 4.5 1 2/11:20 - 22/11:30 | 201.4 | 21/01:10 - 23/08:00
5 OM) 980.1|2/04:22 | 19.8 [ K |22/21:19 | 904.6 [25.6 | 07X (1.2 | MW |22/20:57 | 22/21:00 - 2/22:30 | 15.0 |23/10:25 - 22/11:25 8.0 |23/11:15 - 23/11:25 | 45.4 |21/03:48 - 23/13:40
5 38 000.3 | 22/14:43 1 18.2 | WV | 22/20712 | 906.0 [ 28.5)87% [10.1| ¥ [22/2:43 - 6.5 |22/20:40 - 22/21:40 3.5 | 22/21:00 - 22/21:10 | 29.9 | 21/12:30 - 23/08:00
Al | 990.2|22/05:05(30.8 | W |22/19:21 | 9917 (24.5|98% | 23.5 | WV [22/18:38 {19/19:30 - {§ilsh 21.0 | 2/18:40 - 22/19:40 9.5 |22/18:40 - 2/18:50 | 44.8 | 2/12:30 - 23/01:5%0
%R | O87.7(22/03:41110.7| ¥ {2/20:13] €97.3{25.6]88% | 102 [ ¥ {22/20:16{20/19:02 - 23/06:45 | 18.0 |22/22:10 - 2/23:10 5.5 |21/22:14 -~ 21/22:24 |100.0 |21/03:85 - 23/06:50
B WT| 988.1122/07:33 [41.0 | WNE [21/01:22 | 909.2124.2{ 10081 20.7 | RE | 20/01:27 | 20/05:41 - 23/10:47 | 24.8 |21/08:18 - 21/09:18 | 12.3 |21/08:50 - 21/09:00 |13.5 | 20/08:14 - 2/23:13
& 30| 088.9|22/14:501 22,5 | NME | 21/21:43 | 084.9)25.0 |97 | 11.0 [ R¥E | 21/19:29 [ 20/10:53 - 22/01:00 | 17.8 |21/14:38 - 21/15:38 6.8 |21/15:15 - 21/15:25 {116.8 {21/01:00 - 23/08:00
& M| 980.2|22/14:03}118.4] N [22/00:13] 5.7 [ 244 [04X | 7.8 S |2/07:39 - 18.5 |2/02:20 -'woa:m 7.5 |21/18:40 - 21/18:50 |145.1 |20/18:35 - 2/20:20
R ODp| 986.5 [ 22/10:57 | 25.1 | SSV |23/07:31) 968.4127.9 848 [16.3| S |2/15:02 [21/10:30 - 23/14:00 | 30.8 |21/22:37 - 21/23:37 | 14.5 |21/23:00 - 21/23:10 |277.3 [ 20/18:3 ~ 2/23:50
it B | 987.0[22/15:21 | 22.5 [SSE | 2/15:32 | ©87.2]25.5{ 91X |15.7 [SSE | 22/15:48 | 21/20:50 - 22/16:30 | 49.5 |22/18:10 - 22/19:10 | 15.0 {22/18:25 - 22/18:35 [584.5 | 20/14:05 - 23/01:05
H OB| 889.3|22/18:52|15.6 | ESE |22/17:44 | 900.8|28.4 (X | 8.9| E |2110:50 - 45,5 |21/12:10 - 21/13:10 | 13.5 [21/12:20 - 21/12:30 | 243.5 | 20/21:10 - 23/06:10
#o®| 990.212217:00 | 24.2| SE [22715:00 [ 990.8125.1{08x |13.5|SSE |21/22:35 | 21/13:30 - 22/21:20 | 38.8 [23710:20 - 23/11:20 | 12.5 |23/10:20 - 23/10:30 | 270.6 [20/15:20 - 23/01:05
- hEEER
- E REEE
T —9Z709722712L
: GFE

[ P

IR

b b

9%

USSR Y W

. 9% K
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Fig.8 : Mesoanalysis surface chart of tropical storm " TED |
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Fig.9 : The pressure tendence of 46766, 46761, 46699 and 46708.
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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 aill CWB'S stations.
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Fig.15 : The rain amount 46692 from 09/20 20:00 to 09/23 08:00.
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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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STATISTICS FOR STORMS:

WpP1992

CL

CLIP 20
300

CWB 17

227

TEFS 8

279

EBM 6

429

PGTH 17
292

RJITD 17
233

BCGZ 13
300

VHHH 8
329

REMM )
333

6 BRMEBMHRERAVNFHAE ST &

Tab.6 : ERROR STATISTIC FOR SELEC TED OBJECTIVE TECHNIQUES FOR TROPICAL STORM "TED | .

CWB

TFS

400

24-HOUR MEAN FORECAST ERROR

EB

Iy

477
-159

400

PGTW

18 279
279 0
18 | 279
223 1 =33
13 318
300 -18

8 266
329 62

6 207
348 140

RJTD

0=
W

(18]

300

(K

BCGZ VHHH
HUMBER X-AXIS

OfF TECHNIQUE
CASES ERR(R
Y-AX1S ERROR

TECHMIQUE | DIFFERENCE

ERROR Y-X

13 300
300 0

6 364 8 329
370 5 329 0

3 274 4 283
383 109 383 100

RPMM

6
348

348
0



%7 PRERF (CWB) HIERAFHRERER
Tab.7 : ERRORS STATISTICS FOR CWB ON TROPICSL STORM "TED .

WRN BEST TRACK POSITION ERRORS
DIG NO. LAT 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
N () S BRSNS R T R L 1T
to% . AR RO R AR TR
343 A7 T AR RAAT - IR A A -

B EREE R — %L Z R, o E BT B
R R B M AGEEE - BB R RET
O v BERUNE S URK  FTAEE AL ERBR
AIBERK -

() 1AL 0 B 4 0 3 W 32 B BRAE 2R L S
AEGGERE  AEAZTE  REURRHRE
2+ {[BEERREAR o HEIEARERA

o 2% T BEL (5 TR B T L e 24/ MR B
RIHTE » HLACWBEL(E - EHEREFOMET
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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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Fig. 1. First identified position of typhoons in 1992.
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Fig. 2. Occurrence frequency of typhoons for the western North Pacific Ocean in 1992.
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Fig. 3. The monthly comparison between the numbers of typhoons occurred in 1992 with the

average since 1951.



























































































































