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Fig 1. The best track of typhoon Linfa (0903)
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Table 1. The best-track positions, intensity and movement of tropical storm Linfa (0903)

R (HER | L. o HRUL SRR A JEGH FJEAR
(UTC) W B (hPa) | HfEEm/s| [HEm/s | 30kts km | 50kts km
061706 18.0 1170 1002 15 25 - -
061712 18.3 116.7 1002 15 28 - -
061718 18.3 116.6 1000 15 33 - -
061800 18.3 116.7 1000 15 38 - -
061806 18.1 116.4 998 18 43 100 -
061812 17.8 116.4 998 18 45 100 -
061818 17.7 116.5 998 18 50 100 -
061900 17.6 116.9 995 18 55 120 -
061906 18.3 117.3 992 20 55 120 -
061912 19.3 117.4 990 23 58 120 -
061915 19.7 117.3 990 23 63 120 -
061918 20.1 117.3 990 23 63 120 -
061921 20.3 117.3 990 23 63 120 -
062000 20.4 117.3 990 23 63 120 -
062003 20.5 117.3 985 25 63 120 -
062006 20.6 117.3 980 28 63 150 -
062009 20.7 117.5 980 28 63 150 -
062012 21.2 117.9 980 28 58 150 -
062015 21.6 117.9 980 28 58 150 -
062018 22.1 118.0 980 28 58 150 -
062021 22.5 118.2 980 28 55 150 -
062100 23.0 118.3 985 25 45 150 -
062103 23.6 118.4 985 25 43 150 -
062106 24.0 118.4 988 23 38 150 -
062109 24.4 118.4 982 20 38 150 -
062112 24.4 118.4 982 20 38 120 -
062115 24.7 118.5 982 20 38 120 -
062118 25.2 118.7 988 20 35 120 -
062121 25.6 118.9 990 18 35 120 -
062200 25.9 119.2 995 15 33 0 -
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Table 2. Warnings issued by CWB for tropical storm Linfa (0903)

weap | FAmFRE (LST) T b 3

ws | P | - T
wE| o1 19 | 20 | 30 |ZEiEyEE - Sy - R EIRH e
w2 19 | 23 | 30 |ZEiE - By R R L9243
Wk 3 | 20 | 2 | 30 |k - ek - BB L5y
Wk 4 | 20 | 5 | 30 |ZEiEiEEk - Byt - R Ly
wWE|l S 20 8 30 | ZEEIE ~ LR~ B B e
wE 6 | 20 | 11 | 30 |EEER - EiEkk - B EIEHE e
wE| 7 20 | 14 | 30 |ZEEERE - Bk - B EEE R
WL| 8 20 | 17 | 30 | EZyEEEE - B ~ BRI e
WE|L 9 | 20 | 20 | 30 |EEEEEE - CLiEE - SRR e
WE | 10 | 20 | 23 | 30 | EHEEE - ek RDEEIE - B | i
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wie 12| a1 | s | a0 | CEEIEES SHRHEHE B ppr e

BRI - =R Y | 5~ 4P

Wi | 13| 21 s | 30 Egg%?tnmﬁ B4 %%H <& e
vl | 14 | 21 | 11| 30 izﬁ?ﬁ:ﬁ%ih%ﬁ(@ N e QZ%H AN e
WbE | 15 | 21 | 14| 30 | Sk - SOELILASE wi T
Wi 16 | 21 | 17 | 30 | Eek « EEELAGGTE wi T
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Fig 2. The MTSAT visible satellite images at 0530UTC on date (a) 19, (b)20, (c)21, and (d)22 Jun.
2009.
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Table 3. Eye-fixes for tropical storm Linfa (0903) by the Satellite Center of CWB

k] (UTC) A= At TEfL
H 153 L HEEE T Cl HEMEE
18 0530 18 116.3 2.5 2.5 Fair
0830 17.7 116.3 2.5 2.5 Fair
1130 17.6 116.4 2.5 2.5 Fair
1430 17.5 116.5 2.5 2.5 Fair
1730 17.5 116.6 2.5 2.5 Fair
2030 17.5 116.7 2.5 2.5 Fair
2330 17.4 116.8 2.5 25 Fair
19 0230 17.7 117.3 2.5 2.5 Fair
0530 18.4 117.3 3 3 Fair
0830 18.7 117.4 3 3 Fair
1130 19.3 117.3 3 3 Fair
1230 19.4 117.3 3 3 Fair
1330 19.5 117.3 3 3 Fair
1430 19.6 117.2 3 3 Fair
1530 19.7 117.2 3 3 Fair
1630 19.9 117.2 3 3 Fair
1730 20.1 117.2 3 3 Fair
1830 20.2 117.2 3 3 Fair
1930 20.2 117.2 3 3 Fair
2030 20.3 117.2 2.5 3 Fair
2130 20.3 117.2 2.5 3 Fair
2230 20.3 117.2 2.5 3 Fair
2330 20.3 117.2 2.5 3 Fair
20 0030 20.4 117.3 2.5 3 Fair
0130 20.4 117.3 2.5 3 Fair
0230 20.4 117.3 3 3 Fair
0330 20.5 117.3 3 3 Fair
0430 20.5 117.3 3 3 Fair
0530 20.5 117.3 3 3 Fair
0630 20.6 117.4 3 3 Fair
0730 20.6 117.5 3 3 Fair
0830 20.7 117.6 3 3 Fair
0930 20.8 117.7 3 3 Fair
1030 20.9 117.8 3 3 Fair
1130 21.1 117.8 3.5 3.5 Fair
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IFfHE (UTC) SV VA= AL ET ERL
H 153 TR iy T CI HERERE

1230 212 117.8 35 35 Fair

1330 21.3 117.8 35 35 Fair

1430 21.4 117.8 3.5 3.5 Fair

1530 21.5 117.8 3.5 3.5 Fair

1630 21.6 117.9 3.5 3.5 Fair

1730 21.9 118 3.5 3.5 Fair

1830 22 118 3.5 35 Fair

1930 222 118.1 3.5 35 Fair

2030 224 118.1 35 35 Fair

2130 226 118.1 35 35 Fair

2230 22.7 118.1 3.5 3.5 Fair

2330 22.8 118.2 3 3.5 Fair

21 0030 229 118.2 3 3.5 Fair

0130 23.1 118.2 3 3.5 Fair

0230 23.3 118.3 3 35 Fair

0330 23.5 118.3 3 35 Poor

0430 23.7 118.3 3 35 Poor

0530 23.8 118.3 3 35 Poor

21 0630 24 118.3 3 3.5 Poor

0730 24.1 118.4 3 35 Poor

0830 242 118.4 3 35 Poor

0930 242 118.4 3 35 Poor

1030 243 118.4 3 35 Poor

1130 24.4 118.4 2.5 3 Poor

1230 24.4 118.4 2.5 3 Poor

1330 24.4 118.3 2.5 3 Poor

1430 24.5 118.3 2.5 3 Poor

1530 24.6 118.3 2.5 3 Poor

1630 24.8 118.4 2.5 3 Poor

1730 25 118.5 2.5 3 Poor

1830 25.1 118.6 2.5 3 Poor

1930 25.3 118.7 2.5 3 Poor

2030 25.4 118.8 2.5 3 Poor

2130 25.5 118.9 2.5 3 Poor

2230 25.7 119.1 2.5 3 Poor

2330 26 119.3 2 2.5 Poor
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Fig 3. The Chiku radar echo image at 1806 UTC 20 Jun. (a) and 0606 UTC 21 Jun. 2009.
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Table 4. Eye-fixes for tropical storm Linfa (0903) by the radar stations of CWB

VPR O3S Bl Bt 2R

R (UTC)
& (E) R (N) g

H 153

20 12 21.5 118 ikt
20 13 - - g
20 14 21.7 118.1 ik
20 15 21.8 118 ik
20 16 21.9 118 ikt
20 17 22.1 118 g%
20 18 22.1 118.1 g
20 19 22.2 118.2 ik
20 20 223 118.2 ikt
20 21 225 118.2 g%
20 22 22.7 118.3 ik
20 23 22.9 118.3 ik
21 0 23 118.4 Tk
21 1 - - Gkt
21 2 233 118.5 tk
21 3 - - ik
21 4 23.5 118.4 Gk
21 5 23.6 118.5 gotiits
21 6 - - tk
21 7 23.9 118.3 Gk
21 8 24.1 118.3 Tk
21 9 - - Tk
21 10 24.4 118.3 ik
21 11 24.4 118.1 i
21 12 24.4 118.2 i
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Fig 5. The daily rainfall in Taiwan area during tropical storm Linfa passage (a)20 Jun. ~ (b) 21
Jun. ~ (¢) 22 Jun.
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Table 6. 24-Hour Mean Forecast Position Error(km) of selective techniques forTropical Storm

Linfa(0903)
CWB PGTW RITD BABJ JUNE
12 108 A B
CWB | 108 0 C D
12 108 16 | 97
PGTW | 95 -13 97 0
12 108 12 | 95 12 107
RITD | 107 -1 107 | 12 107 0
12 108 16 | 97 12 107 16 98
BABJ | 105 3 98 1 105 2 98 0
12 108 12 | 95 12 107 12 105 12 101
JUNE | 101 -7 101 | 6 101 -6 101 -4 101 0

AFORXANY IR AT AR B
BERIRX_[ TH#HR 7 (km)
CERY il L FH#RS 22 (km)

IDEZANE 1DaReE 3 CIWERER/NEEL

KT B35 S LB TH I R A 2 48/ NRFFE i B PR HR

Table 7. 48-Hour Mean Forecast Position Error(km) of selective techniques for Tropical

Storm(0903)
CWB PGTW RITD BABJ JUNE
8 149
CWB 149 0
8 149 12 192
PGTW | 208 59 192 0
8 149 8 208 8 199
RITD 199 50 199 -9 199 0
8 149 8 208 8 199 8 213
BABJ | 213 64 213 5 213 14 213 0
8 149 8 208 8 199 8 213 8 137
JUNE | 137 -12 137 -7 137 -62 137 -76 137 0




Report on Tropical Storm Linfa (0903) of 2009

Kuo-Chen Lu
Weather Forecast Center

Central Weather Bureau

ABSTRACT

Linfa, the 3th tropical storm formed over the northwestern Pacific in 2009, was the first that
influenced the Taiwan. Linfa originated over the South China Sea at 0600UTC, 18, Jun. 2009. As it
moved north-northeast ward, it still maintained in the tropical storm stage. Linfa made landfall to
mainland close to Kinmen about 1400UTC, 21 Jun. then became tropical depression at 0000UTC, 22
Jun.

The passage of Linfa brought about a torrential rain in the southeast and south of Taiwan and

the gusty wind in the Kinmen, Penghu and the coast of southwest counties of Taiwan.

key words: tropical storm
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Fig 1. The best track of typhoon Morakot.
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Table 1. The best-track positions, intensity and movement of typhoon Morakot

A EGE eI SY S
FRFfH - e HLSRUER | RS El T A | R B
wrey | E | EEE TG b )| degree | Kmihr FERL | L | 30Kts | SOKts

m/s m/s km km
080318 | 21.0 | 1360 | 992 3 6 18 | 25 | 100
080400 | 216 | 1361 | 992 9 1 18 | 25 | 100
080406 | 223 | 1354 | 992 317 18 18 | 25 | 100
080412 | 224 | 1345 | 990 277 15 20 | 28 | 150
080418 | 22.6 | 1338 | 980 287 12 28 | 35 | 180
080500 | 228 | 1332 | 980 309 9 28 | 35 | 200
080506 | 228 | 132.1 | 975 270 19 30 | 38 | 200 | 80
080512 | 23.0 | 1309 | 970 280 21 33 | 43 | 250 | 100
080515 | 23.1 | 1302 | 970 279 24 33 | 43 | 250 | 100
080518 | 232 | 1295 | 970 279 24 33 | 43 | 250 | 100
080521 | 233 | 1287 | 965 278 27 35 | 45 | 250 | 100
080600 | 233 | 1279 | 960 270 27 38 | 48 | 250 | 100
080603 | 234 | 1270 | 960 277 30 38 | 48 | 250 | 100
080606 | 234 | 1264 | 960 270 20 38 | 48 | 250 | 100
080609 | 234 | 1261 | 955 270 10 4 | 50 | 250 | 100
080612 | 235 | 1251 | 955 276 34 40 | 50 | 250 | 100
080615 | 234 | 1244 | 955 261 23 4 | 50 | 250 | 100
080618 | 232 | 1240 | 955 241 15 4 | 50 | 250 | 100
080621 | 232 | 1238 | 955 270 7 4 | 50 | 250 | 100
080700 | 235 | 1232 | 955 299 23 4 | 50 | 250 | 100
080703 | 234 | 1226 | 955 260 20 4 | 50 | 250 | 100
080706 | 234 | 1224 | 955 270 7 4 | 50 | 250 | 100
080709 | 235 | 1223 | 955 317 5 4 | 50 | 250 | 100
080712 | 237 | 1221 | 955 318 10 4 | 50 | 250 | 100
080715 | 238 | 1218 | 955 290 10 4 | 50 | 250 | 100




K JEGH AR
¥ - - HULSRURR | BB Bl 1) | RS
wrey | E LR Gb )| degree | Kmihr peslil | BRI | 30kts | SOkts

m/s m/s km km
080718 | 240 | 1216 | 965 318 10 35 | 45 | 250 | 80
080721 | 243 | 1215 | 965 17 1 35 | 45 | 250 | 80
080800 | 24.6 | 1215 | 970 360 11 33 | 43 | 250 | 80
080803 | 249 | 1213 | 975 329 13 30 | 38 | 250 | 80
080806 | 251 | 1210 | 975 306 12 30 | 38 | 250 | 80
080809 | 253 | 1208 | 975 318 10 30 | 38 | 250 | 80
080812 | 254 | 1208 | 975 360 4 30 | 38 | 250 | 80
080815 | 256 | 1208 | 975 360 7 30 | 38 | 250 | 80
080818 | 257 | 1207 | 975 318 5 30 | 38 | 250 | 80
080821 | 258 | 1206 | 975 318 5 30 | 38 | 250 | 80
080900 | 259 | 1205 | 975 318 5 30 | 38 | 250 | 80
080903 | 26.1 | 1204 | 975 336 8 30 | 38 | 250 | 80
080906 | 263 | 1203 | 978 336 8 28 | 35 | 200
080909 | 26.6 | 1202 | 978 343 11 28 | 35 | 200
080912 | 27.1 | 1200 | 982 340 19 25 | 33 | 200
080915 | 273 | 1199 | 982 336 8 25 | 33 | 200
080918 | 27.5 | 1198 | 985 318 10 23 | 30 | 150
080921 | 27.8 | 1197 | 988 344 11 20 | 28 | 120
081000 | 282 | 119.6 | 988 348 15 20 | 28 | 120
081006 | 292 | 1196 | 992 360 18 18 | 25 | 100
081012 | 300 | 1197 | 992 6 15 18 | 25 | 100
081018 | 31.0 | 1200 | 996 14 19 15 | 23 |BVSpL{EREE
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Table 2. Warnings issued by CWB for typhoon Morakot
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Table 3. Eye-fixes for typhoon Morakot by the Satellite Center of CWB

IRFfEI(UTC) SRV VA= R ftET TE L
H 153 HEERE HERE T CI HETEIE
3 1730 20.9 135.5 2 Poor

2030 21.2 136 2 2 Poor
2330 21.7 136.1 2.5 2.5 Fair
4 0230 22 135.8 2.5 2.5 Fair
0530 223 135.4 2.5 2.5 Fair
0830 22.5 135.1 2.5 2.5 Fair
1130 224 134.4 2.5 2.5 Fair
1430 22.4 134.2 3 3 Fair
1730 22.4 133.8 3 3 Fair
2030 224 133.7 3 3 Fair
2330 22.7 133.2 3 3 Fair
5 0230 22.8 132.3 3 3 Fair
0530 22.8 132 3.5 3.5 Fair
0830 22.8 131.6 3.5 3.5 Fair
1130 23.1 131 3.5 3.5 Fair
1230 23.1 130.9 3.5 3.5 Fair
1330 23.1 130.6 3.5 3.5 Fair
1457 23.1 130.3 3.5 3.5 Fair
1530 232 130 35 3.5 Fair
1630 232 129.9 35 35 Fair
1730 233 129.6 4 4 Fair
1830 233 129.4 4 4 Fair
1930 233 129.1 4 4 Fair
2030 233 128.8 4 4 Fair
2130 233 128.6 4 4 Fair
2157 233 128.6 4 4 Fair
2230 233 128.5 4 4 Fair
2330 233 128.3 4 4 Fair
6 0030 233 128.1 4 4 Fair
0130 23.3 127.7 4 4 Fair
0230 233 127.2 4 4 Fair




iRFfEI(UTC) S RYIN VA= SR AT SENE
H 153 L HEEE T Cl HERERE

0330 233 126.8 4 4 Fair
0430 233 126.5 4 4 Fair
0530 233 126.5 4 4 Fair
0630 233 126.4 4 4 Fair
0730 233 126.3 4 4 Fair
0830 233 126.2 4 4 Fair
0930 234 125.9 4 4 Fair
1030 234 125.5 4 4 Fair
1130 234 125.2 4 4 Fair
1230 23.4 125 4.5 4 Fair
1330 23.4 124.8 4 4 Fair
1430 234 124.5 4 4 Fair
1530 233 124.3 4 4 Fair
1630 233 124.1 4 4 Fair
1730 23.2 124 4.5 4.5 Fair
1830 23.2 123.9 4.5 4.5 Fair
1930 23.2 123.8 4.5 4.5 Fair
2030 23.2 123.7 4.5 4.5 Fair
2130 233 123.6 4.5 4.5 Fair
2230 234 123.4 4.5 4.5 Fair
2330 235 123.2 4 4.5 Fair
7 0030 23.6 123 4 4.5 Fair
0130 23.6 122.7 4 4.5 Fair
0230 235 122.6 4 4.5 Fair
0330 23.4 122.5 4 4.5 Fair
0430 23.4 122.5 4 4.5 Fair
0530 23.4 122.4 4 4.5 Fair
0630 23.4 122.3 4 4.5 Fair
0730 234 122.2 4 4.5 Fair
0830 23.4 122.1 4 4.5 Fair
0930 23.4 122.1 4 4.5 Fair
1030 23.4 122 4 4.5 Fair




fRFfEI(UTC) S RYIN VA= s AT SENE
H 153 L HEEE T CI HERERE

1130 23.5 121.9 4 4.5 Fair
1230 23.6 121.9 4 4.5 Fair
1330 23.7 121.9 4 4.5 Fair
1430 23.8 121.8 4 4.5 Fair
1530 23.9 121.6 4 4.5 Fair
1630 23.9 121.4 4 4.5 Fair
1730 23.9 121.3 3.5 4 Poor
1830 24 121.3 3.5 Poor
1930 24.1 121.3 3.5 4 Poor
2030 24.1 121.2 3 3.5 Poor
2130 24.2 121.2 3 3.5 Poor
2230 243 121.2 3 3.5 Poor
2330 24.4 121.2 3 3.5 Poor
8 0030 24.5 121.1 3 3.5 Poor
0057 24.7 121.1 3 3.5 Poor
0230 24.8 120.9 3 3.5 Poor
0330 24.8 120.8 3 3.5 Poor
0430 24.8 120.8 3 3.5 Poor
0530 24.8 120.8 3 3.5 Poor
0630 24.8 120.8 3 3.5 Poor
0730 24.8 120.7 3 3.5 Poor
0830 24.8 120.7 2.5 3 Poor
0930 24.8 120.7 2.5 3 Poor
1030 24.8 120.7 2.5 3 Poor
1130 24.8 120.6 2.5 3 Poor
1230 24.9 120.6 2.5 3 Poor
1330 25 120.5 2.5 3 Poor
1430 25 120.4 2.5 3 Poor
1530 25 120.4 2.5 3 Poor
1630 25.1 120.4 2.5 3 Poor
1730 25.1 120.3 2.5 3 Poor
1830 25.2 120.3 2.5 3 Poor




fRFfEI(UTC) S RYIN VA= s AT SENE
H 153 L HEEE T CI HERERE

1930 25.2 120.3 2.5 3 Poor

2030 253 120.3 2.5 3 Poor

2130 25.4 120.3 2.5 3 Poor

2230 254 120.3 2.5 3 Poor

2330 25.5 120.3 2.5 3 Poor

9 0030 25.6 120.3 2.5 3 Poor

0130 25.6 120.3 2.5 3 Poor

0230 25.8 120.3 2.5 3 Poor

0330 25.9 120.3 2.5 3 Poor

0430 26 120.3 2.5 3 Poor

0530 26.1 120.2 2.5 3 Poor

9 0630 26.2 120.1 2.5 3 Poor

0830 26.4 120.1 2.5 3 Poor

0930 26.5 120.1 2.5 3 Poor

1030 26.6 120 2.5 3 Poor

1130 26.7 120 2 2.5 Poor

1230 26.7 119.8 2 2.5 Poor

1330 26.7 119.6 2 2.5 Poor

1430 26.9 119.6 2 2.5 Poor

1530 27 119.6 2 2.5 Poor

1630 27 119.5 2 2.5 Poor

1730 27 119.4 2 2.5 Poor

1830 27 119.4 2 2.5 Poor

1930 27.1 119.4 2 2.5 Poor

2030 273 119.4 2 2.5 Poor

2330 28.2 119.2 1.5 2 Poor

10 0230 28.5 119.2 1.5 2 Poor

0530 28.9 119.5 1 1.5 Poor

0830 29.7 119.5 1 1.5 Poor

1130 30.2 119.6 1 1.5 Poor

1430 30.3 120 1 1.5 Poor

1730 30.9 120.2 1 1.5 Poor
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Table 4. Eye-fixes for typhoon Morakot by the radar stations of CWB

U B 8B S s e L E 2R

AR LT % 7 (E) I (N) FEH,
6 13 26.3 119.9 pic
14 23.6 124.9 o
15 23.3 124.5 165
16 23.2 124.2 165k
17 23.3 124.2 1E5E
18 23.2 123.9 pic
19 23.2 123.9 e
21 23.3 123.7 65
22 23.7 123.6 pio
23 23.6 123.3 e
7 0 23.6 122.9 e
1 23.6 122.9 pio
2 23.5 122.7 TEs#
3 23.5 122.7 pio
4 23.6 122.4 Tt
5 23.4 122.4 TEsH
6 23.5 122.4 e
7 23.5 122.4 Tes
9 23.6 122.3 Tesi
10 23.6 122.3 yio
11 23.6 122.3 TEsH
12 24.0 122.1 e
15 24.1 121.7 Tt
8 4 24.5 120.9 R
5 24.6 120.7 R
7 24.7 120.4 Tk
8 24.7 120.1 amiitd
9 24.5 120.4 Tk
10 24.6 120.5 5
11 24.9 120.5 R
12 25.2 120.5 Tk
13 25.3 120.4 5
15 25.4 120.3 R
16 25.5 120.2 Tk
17 25.9 120.0 5
18 26.0 119.9 Tk
19 26.0 119.7 i
20 26.0 119.7 R
23 25.8 120.4 i
9 0 26.1 119.9 i
1 26.2 119.9 §ia
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Fig 2. The 500hPa geopotential height and wind bar at (a)0512UTC (b)0612UTC (c¢)0712TC
(d)0812UTC (e)0912UTC Aug. 2009.
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Fig 3. The variation of the minimum pressure and maximum wind speed of typhoon Morakot.
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Fig 4. The ten-day(1 to 10 Aug 2009)mean sea surface temperature.
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Table 6. The daily and accumulated rainfalls of CWB stations during typhoon Morakot passage

& ZHME (2X) -
Bl 6H 7H 8H 9H
Ea 31.1 7 260.5 40 338.6
b 79 32.3 27 20.3 158.6
=0 25.4 35.1 11.4 7.2 79.1
3L 46 34.8 32 3.4 116.2
e 144 216.5 29.5 61.5 4515
it 148.0 229.5 21.5 48.5 447.5
=1t 66 49.5 10.5 29 155.0
T 84.9 375 57.9 93.8 274.1
=rh 124.5 17 25.3 347.4 514.2
i 62 0.1 10 155 227.1
HH®E 21 455 279.5 338.5 684.5
Tl 44.6 506.7 697.6 709.2 1958.1
BT ER L 39.5 420 1161.5 1165.5 2786.5
X 39.5 50.5 243 365 698.0
=R 11 101.5 523.5 100.5 736.5
[t 6 216.5 507 52 781.5
{65 35 59 57 27 146.5
RXh 0.4 101.5 53.5 16 171.4
= T 428 68 29.5 140.3
K 0 122.1 808.5 260.5 1191.1
& 2.5 294 406.5 26.5 729.5
Bl 1 63 69.8 7.6 141.4
G 17.5 36 272 109 434.5
HEE 25.3 49.2 3422 263.5 680.2
4 14.0 5.9 7.9 56.5 84.3
il 8.4 4.7 88.4 83.6 185.1
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Fig 5. The accumulated rainfall in Taiwan area during typhoon Morakot passage (a)6 Aug ~ (b)7

Aug ~ (c)8 Aug ~ (d)9 Aug - (€) 6-9 Aug. 2009.
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Table 7. The Top Ten: Highest daily rainfall of CWB stations

HR el Y & (mm) LR IR fit

1 L 1402 200948 H8H B e e
2 A} 1301.5 20094E8 H8H BT TG
3 fEIELL 1283 200948 H8H B He e
4 Bipas 1222.5 19974£8429H grgial )i

5 RSBELL 1213.5 200948 H8H B e e
6 i 1190 200948 H8H SR S RE T
7 = 1185.5 20094E8 H8H B b G
8 FEERE 1182 200948 H8H B Do i
9 xR 1181 200948 H8H B 5 M
10 /NBELL 1178 200948 H8H BLH Hu e
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(d) 071430LST

(e) 080830LST
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Fig 6. The IR1_LCC satellite image at (a) 060830LST (b) 061430LST (c) 070830LST (d)
071430LST(e) 080830LST Aug. 2009.
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Fig 7. The MOSA_CV radar echo image at (a)0702UTC (b)0704UTC (c)0706UTC (d)0708UTC
(e)0710UTC (£)0712UTC Aug. 2009.
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Fig 8. The time series of hourly sea level pressure at station 46699 from 0712 to 0824 Aug.(LST)
2009.
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Table 8. 24-Hour Mean Forecast Position Error(km) of selective techniques for Typhoon

Morakot(0908)
CWB PGTW RITD BABJ HURA JUNE
24 87 A B
CWB | 87 0 C

23 85 23 91

PGTW| 91 6 91 0

24 87 23 91 24 93

RJTD| 93 6 97 6 93 0

24 87 23 91 24 93 24 95

BABJ| 95 8 93 2 95 2 95 0

23 88 22 94 23 88 23 98 23 159

HURA| 159 71 153 59 159 71 159 61 159 0

24 87 23 91 24 93 24 95 23 159 24 79

JUNE| 79 -8 78 -13 79 -14 79 -16 82 =77 79 0

AFORXANY FERIRFATAH R B
BERIRX_E PH#HER 7 (km)
CERY il | FH#HRS 22 (km)

DFORY il PR 5 1k EE Xl P 7 it R
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Table 9. 48-Hour Mean Forecast Position Error(km) of selective techniques for Typhoon

Morakot(0908)
CWB PGTW RITD BABJ HURA JUNE
20 192
CWB | 192 0
17 189 17 190
PGTW| 190 1 190 0
20 192 17 190 20 177
RITD | 177 | -15 184 -6 177 0
20 192 17 190 | 20 177 20 149
BABJ | 149 | 43 157 | -33 | 149 | -28 149 0
20 192 17 190 20 177 20 149 20 405
HURA| 405 | 213 | 390 | 200 | 405 | 228 | 405 | 256 | 405 0
20 192 17 190 20 177 20 149 20 405 20 | 156
JUNE | 156 | -36 | 156 | -34 | 156 | -21 156 7 156 | -249 | 156 0

10 HE 857G A2 T FEH RS i 72/ NRF PR (7 B SRR A P

Table 10. 72-Hour Mean Forecast Position Error(km) of selective techniques for Typhoon

Morakot(0908)
CWB PGTW RJTD BABJ HURA JUNE
16 | 276
CWB | 276 0
15 254 15 232
PGTW| 232 | -22 | 232 0
16 | 276 15 232 16 | 259
RITD | 259 | -17 | 242 10 | 259 0
16 | 276 15 232 16 | 259 16 | 266
BABJ | 266 | -10 | 261 29 | 266 7 266 0
16 | 276 15 232 16 | 259 16 | 266 16 668
HURA| 668 | 392 | 621 | 389 | 668 | 409 | 668 | 402 | 668 0
16 | 276 15 232 16 | 259 16 | 266 16 668 16 | 244
JUNE | 244 | -32 | 235 3 244 | -15 | 244 | 22 | 244 | -424 | 244 0
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Report on Typhoon Morakot (0908) of 2009

Yi-Liang Chen
Weather Forecast Center

Central Weather Bureau

ABSTRACT

Morakot, the 8" typhoon formed over the northwestern Pacific in 2009, was the third one that
influenced the Taiwan area. Morakot originated over the east-northeast of the Philippine Islands at
1800UTC, 3 August 2009. As it moved northward becoming northwestward and west-northwestward,
it intensified and finally developed into a typhoon at 1200UTC, 5 August. When Morakot moving
westward and approaching to the sea of east Taiwan at 03UTC, 7 August, it started moving slowly and
landed at Hualian at 1550UTC, 7 August. After its center crossed north Taiwan area and weakened to
a tropical storm, Morakot turned northward and decayed gradually. It landed mainland China at about
1030 UTC, 9 August and dissipated at 1800UTC, 10 August 2009.

During Morakot’s passage, a lot of rainfall records were broken. One-day rainfall’s record
became a new value of 1402mm (8 August, 2009) at Pingtung county and two-day record 2146.5mm
(7 to 8 August, 2009) at the same place. There were 10 counties’ precipitation measured over
1000mm, and 9 of top 10 one-day rainfall record were renewed. 619 people were dead and the cost
of damage was reach to 16,468,632,000 NT dollars during this event. Almost all stations’ measured
gust exceeded 24.5m/s( Beaufort scale 10) , and the strongest wind was 25.7m/s at Hualian and
the strongest gust was 45.5m/s at the same station. The strongest intensity of Morakot during its
lifetime is 40m/s and the maximum radius is 250km. Huge amount of precipitation and damage made
Morakot’s influence a historical event.

The 24hrs ~ 48hrs and 72hrs mean forecast position errors by Central Weather Bureau were
87 km ~ 192km and 276km, respectively.

key words: Morakot, precipitation,record,disaster
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Table 1. The best track, intensity, and movement of typhoon 0917 (PARMA)

IRFfH] HUALE | g rsEy | gy | IFOEK T EHAR
(UTC) () GEE | BhREE i | R JE G (m/s) (km)
H | i | ki | skigg | (hPa) () | (ehr)| gpggs, | fefE, | 30kts | SOkts
9 129]00| 83 [139.7| 998 CLdicy 241 27 18 25 100
06| 7.8 |139.1| 998 CLdicy 230 14 18 25 100
12| 8.1 [138.4] 995 CLdicy 293 14 20 28 100
18| 82 [137.6] 990 CLdicy 277 15 23 30 100
30 00| 9.0 |136.8| 980 CLdicy 315 21 28 35 120
06| 9.8 |135.4| 970 v 300 29 33 43 150 | 50
121 10.5 [134.0| 960 v 297 28 38 48 150 | 50
18 | 11.3 [132.5| 945 rpi g 299 31 43 53 150 | 50
1001|00| 11.9 [131.1| 925 el 294 27 51 63 180 | 80
06| 12.5129.7| 920 el 294 27 53 65 200 | 80
12| 13.1 |128.7] 920 el 302 21 53 65 200 | 80
18 13.9 [127.5| 920 CEedl 304 26 53 65 200 | 80
02100 | 14.5 [126.3] 925 el 297 24 51 63 200 | 80
06| 15.0 |125.4| 935 rpi s 300 19 48 58 250 | 80
12159 124.8| 940 rpEE 327 20 45 55 250 | 80
18 | 16.5 [123.8| 945 rpi s 302 21 43 53 250 | 80
03 00| 17.3 |122.9| 945 rpEE 305 25 43 53 250 | 80
06| 17.9 |122.1] 955 rpEE 298 15 40 50 250 | 80
12182 [121.6] 960 rpi g 316 10 38 48 250 | 80
18| 18.6 |120.8| 980 Ldicy 293 19 28 35 250
04 00| 18.9 [120.4] 970 rpEE 270 3 33 43 250 | 80
06| 19.3 [119.9| 970 rpEE 305 12 33 43 250 | 80
121 19.7 |119.8| 970 rpEE 360 11 33 43 250 | 80
18 [ 20.1 |119.5] 975 iy 317 5 30 38 250 | 80
05|00 | 20.1 |119.5| 980 G e 161 62 28 35 250
06| 20.1 |119.5| 980 g 229 16 28 35 250
121199 [119.7] 980 G 118 7 28 35 250
18 19.6 [120.0| 980 il 137 5 28 35 250
06 00| 19.2 |120.2| 980 il 148 13 28 35 250
06 | 18.9 |120.6| 980 il 137 10 28 35 250
12| 18.6 [120.8| 980 G 90 3 28 35 250




iRFfH] HUDALE | g sEy | g | OFOEK AR
(UTC) () GEE | R i | JEGH (m/s) (km)
H | B | dbfg | sEgg | (hPa) (B)  |(km/hr) | g | g, | 30kts | SOkts
18| 18.1 [121.0| 990 R 159 10 23 30 200
07 (00| 17.5 |121.7| 995 iR 132 16 18 25 100
06| 17.6 |122.2] 995 iR 78 9 18 25 100
12 17.9 |122.5] 995 iR 44 7 18 25 100
18] 17.9 |122.3| 995 oG 270 3 18 25 100
08 00| 17.4 |122.2| 995 iR 191 9 18 25 100
06| 17.5122.2] 995 R 293 6 18 25 100
12| 17.2 [121.2] 995 R 253 19 18 25 100
18 17.0 |120.7| 995 oG 247 10 18 25 100
0900|169 |120.1| 995 R 260 10 18 25 100
06| 17.3 |119.7| 995 45y 316 10 18 25 100
12 17.3 [119.0| 995 oS 270 12 18 25 100
18| 17.2 |118.8| 995 ST 242 18 25 100
1000 | 17.0 [118.7| 995 iy 206 18 25 100
06| 18.0 [118.1| 995 iy 330 21 18 25 100
12| 182 |117.0| 995 ST 281 19 18 25 100
18] 18.0 |115.4] 998 iy 263 28 18 25 100
1100|179 |114.3| 998 Ky 265 19 18 25 100
06| 17.7 [ 113.0| 998 fiy 261 23 18 25 100
12 18.0 | 112.7] 998 fiy 316 7 18 25 100
18| 18.5[112.0| 998 iy 307 15 18 25 100
1200 | 19.0 |110.9| 998 iy 296 21 18 25 100
06| 19.3 |110.1| 998 iy 292 15 18 25 100
12 19.7 [109.6| 998 iy 310 11 18 25 100
18] 19.8 [108.9| 998 iy 279 12 18 25 100
13 00| 20.0 |108.6| 998 oS 305 6 18 25 100
06| 20.2 |108.1| 998 oS 293 9 18 25 100
121203 [107.7| 998 % 285 7 18 25 100
18 20.4 [107.4| 998 % 290 5 18 25 100
14 00| 20.4 [107.3| 998 % 270 2 18 25 100
06 | 20.5 |106.8| 998 % 283 8 18 25 100
121 20.5 [106.5| 1000 |JB#%EHEN 270 5 15 23
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Table 2. Warnings issued by CWB for typhoon 0917 (PARMA)

m | KF | BAERRELST) BRGE fis
Bogt m | BB\ ¥ 5 I el |
W17 1 ]10[03| 5|30 i HhEE
wEk|l17] 2 8 |30 Bk g
W17 3 11 | 30 -k HhE
vEkE | 17 | 4 14 | 30 Bt Rics
wWhE | 17 | 5 17 | 30 B B BRI gD TR
W | 17| 6 20 | 30 B3Ik B BRI Y R ics
yERE | 17 | 7 23 | 30 | ELie ~ BRI ~ S R R Y B B T
Yk | 17 | 8 04 | 2 | 30 | E2toifglek ~ BRVDIRSUGIH] ~ BETEER T HISH S S IR HE
wekE | 17 | 9 5130 | B~ DS INIE - SRR R R | AR | P
#ERE | 17 | 10 8 | 30 | Elifgigk ~ B IEIE - B NG E L SEEIREEE | AR | P
vk | 17 | 11 11| 30 | gl ~ SRV RIEIH - S EREIENIEIH e SRR | WEEE | FE
dERE | 17 | 12 14 | 30 | Eigie ~ SRV RIEIE « SRR ERIEE R IR | AR | R
Wk | 17| 13 17 | 30 | byl ~ SRR - SEETRESAEIR R = EERT il | AR | Il
vEkE | 17 | 14 20 | 30 | ELie ~ SRV IEIA  SLE R ERIEE R R | AR | A
wERE | 17 | 15 23 | 30 | gk ~ P EIEIH - SRR EE R SEEEIREEE | AR | e
gkE | 17 | 16 05 | 2 | 30 | Lyl - BRI - SEHEFEIEE L 2EEEEEE | WELE | B
i 17 5130 | i ~ BRI - SETREEE E R RIS | AR | R
T 18 8 | 30 | gk ~ FRUDESIGI ~ B TREEAEE R IR | AR | B
apE 19 11| 30 | Ebigiek ~ SRV IIEIE « SRS TR ERGE R S | AR | R
Vi 20 14 | 30 | gl ~ SRR - S IRETHIEIH kBRI | LR |
ke 21 17 | 30 | ELigiek ~ SRV IA SR ERIEE R SR | AR | SR
ke 22 20 | 30 | ik ~ BRI - EETRET ARG R R | AR | SR
ek 23 23 | 30 | By ~ BRDIR A ~ R R R RV I B BRI R iy
¥k 24 06 | 2 | 30 | kil ~ SRIDEIEH - SEETRESHIEIA K S iR HE s

25 5130 | B~ BRDIR I ~ S R R v B B R 1S

26 8 | 30 IRl S R B YD KRR

27 11 | 30 R S R Rl T T

28 14 | 30 IRl B R B A LS
R 29 17 | 30 e R A SR P RSP AL T RIS ) g
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HEIGHT(M), RELATIVE VORTICITY(E—6/s) AT 500 hPa

D4 OCT 2009 QDUTC Analysis

MNFS W3.0(45km)
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Fig 2. The height and vorticity field on 500hPa of 00UTC 4 October, 2009.
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Fig 3. The sequence of minimum pressure and maximum wind speed of typhoon 0917 PARMA’s
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Table 3. Center locations and intensities of typhoon 0917 (PARMA) observed by the Satellite
Center of CWB

IEI(UTC) S RYIN VA= SENL TG
H H | Ko Jbi HHE HEHEE T/Cl/hr
9 28 2330 8.2 139.7 P 2.5/2.5/6
29 0530 7.8 139.2 P 2.5/2.5/6
1130 8.1 138.5 P 2.5/2.5/6

1730 8.2 137.7 P 3.0/3.0/6

2330 9.0 136.8 F 3.5/3.5/6

30 0530 9.8 135.4 G 4.5/4.5/6
1130 10.5 134.0 G 4.5/4.5/6

1730 11.2 132.4 G 5.5/5.5/6

2330 11.8 131.2 G 6.5/6.5/6

10 01 0530 12.5 129.6 G 6.5/6.5/6
1130 13.2 128.6 G 6.5/6.5/6

1730 13.9 127.5 F 6.0/6.5/6

2330 14.5 126.4 F 5.5/6.0/6

02 0530 15.0 125.4 F 5.0/5.5/6
1130 15.9 124.9 F 4.5/5.0/6

1730 16.6 123.8 F 4.5/5.0/6

2330 17.2 122.8 F 4.5/5.0/6

03 0530 17.9 122.1 F 4.5/5.0/6
1130 18.3 121.7 F 4.0/4.5/6

1730 18.6 120.7 F 4.0/4.5/6

2330 18.8 120.4 F 4.0/4.5/6

04 0530 19.3 119.8 F 4.0/4.5/6
1130 19.8 119.8 F 3.5/4.0/6

1730 19.9 119.5 F 3.0/3.5/6

2330 20.0 119.4 F 3.0/3.5/6

05 0530 20.0 119.4 F 3.0/3.5/6
1130 20.1 119.7 F 3.0/3.5/6

1730 19.7 120.0 F 3.0/3.5/6

2330 19.4 120.2 F 3.0/3.5/6

06 0530 18.9 120.6 F 3.0/3.5/6
1130 18.6 120.8 P 2.5/3.0/6




RFE(UTC) HRM B SEAT SREALET
5| H R§43 AL AR HETES T/Clhr
1730 18.1 121.3 P 2.5/3.0/6

07 | 0530 17.6 122.3 P 2.5/3.0/6
1130 17.8 122.5 P 2.5/3.0/6

1730 17.9 122.5 P 2.5/3.0/6
2330 17.3 122.2 P 2.5/3.0/6
08 | 0530 17.3 122.3 P 2.0/2.5/6
1130 17.1 121.2 P 2.0/2.5/6

1730 17.0 121.0 P 2.5/3.0/6

2330 16.9 120.1 P 2.5/3.0/6

09 | 0530 17.3 119.7 P 2.5/3.0/6
1130 17.3 119.0 P 2.5/2.5/6

1730 17.1 119.0 P 1.5/2.0/6

2330 17.0 118.7 P 1.5/2.0/6

10 | 0530 18.0 118.1 P 1.0/1.5/6
1130 18.2 117.0 P 1.0/1.5/6

1730 17.9 115.4 P 1.5/1.5/6

2330 17.7 114.3 P 2.0/2.0/6

11 | 0530 17.7 113.4 P 2.0/2.0/6
1130 18.0 112.6 P 2.0/2.0/6
1730 18.5 111.8 P 2.0/2.0/6

2330 19.3 110.7 F 2.0/2.0/6

12 | 0530 19.5 110.1 F 2.0/2.0/6
1130 19.7 109.6 P 2.0/2.0/6

1730 19.8 109.0 F 2.0/2.0/6
2330 20.0 108.6 F 2.0/2.0/6

13 | 0530 20.2 108.1 F 2.5/2.5/6
1130 20.4 107.6 F 2.5/2.5/6
1730 20.4 107.4 F 2.5/2.5/6
2330 20.5 107.1 F 2.0/2.5/6

14 | 0530 20.5 106.7 F 2.0/2.5/6

MiEE « PIREEAERZEARRO60AH » FREEMRAEFIONHEOLNH 2 » GIRFEEM R
TE10NEH 30N H 2R -
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Table 4. Center locations of typhoon 0917 (PARMA) observed by Kenting(46779) radar stations of
CWB

WL,
HRHIE] (UTC) ST (46779)
H H 153 JERE(RD) AR ()
10 04 00 19.0 120.3
01 19.0 120.3
02 19.1 120.3
03 19.2 120.1
04 19.4 119.9
05 19.3 119.8
06 19.4 119.8
07 19.4 119.6
05 03 203 119.4
04 20.3 119.4
05 203 119.4
06 203 119.4
07 20.4 119.4
08 203 119.5
09 20.4 119.5
10 20.3 119.5
11 203 119.5
12 20.0 120.0
13 20.1 119.8
14 20.0 120.0
15 20.0 119.9
16 19.9 119.8
17 19.8 120.0
18 19.7 120.0
19 19.8 120.0
20 19.7 120.0
21 19.7 120.1
06 00 19.5 120.2
01 19.4 120.3
02 19.3 120.3
03 19.2 120.4
04 19.2 120.5
05 19.2 120.6
07 19.0 120.7
08 18.9 120.9
09 18.9 121.0
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Fig. 4. The best track of typhoon 0917 PARMA.
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Table 5. Error statistics of different forecast methods for typhoon 0917 (PARMA)
N 247\ 48/\IF 727]\iF
?E#Eﬁ?ﬁ 2 T 2 2% 7 2 XT3
FHHRERE (km) R 72 (km) R 7 (km)
+ CWBE HTE## 103 (58) 182 (54) 283 (50)
#H BCGZ(E M) 104(47) 177(43) | e
ii BABJ(JtHY) 104 (66) 196 (58) 266 (52)
#
Vil PGTW(BHE) 94 (57) 173 (53) 252 (49)
i RITD(H ) 111 (75) 201 (51) 260 (45)
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Table 7. The daily, accumulated rainfalls, the 10-min-ave. maximum wind and gust wind at each
CWB station on October 4™ to 5™, 2009

ZFHW&E i A | ¥t
s (mm) ey | P | BIRR | RO | | SRR
105 | 105 | 103 | (mm) JEGER | (LST) MM, | (LST)
4H | 5H | 6H (m/s) | B (mss) | B

BRI | 145 | 250 | - | 395 | 182 | 5 | 10/04/23:23 | 30.8 | 11 | 10/05/05:49
B | 1440 | 1535 | - | 2975 | 11.1 | 6 | 10/04/17:13 | 19.8 | 8 | 10/04/16:35
i 143.0 | 1940 | - | 3370 | 9.5 | 5 | 10/05/02:15 | 243 | 9 | 10/05/03:07
M | 107.0 | 189.5 | - | 296.5 | 89 | 5 | 10/05/02:38 | 19.3 | 8 | 10/05/02:32
=]k 92 | 975 | - | 106.7 | 9.7 | 5 | 10/05/02:36 | 20.9 | 9 | 10/05/04:38
Wik 35 1905 | - | 940 | 92 | 5 | 10/05/04:54 | 19.4 | 8 | 10/05/02:19
Bt 04 | 316 | — | 320 | 9.1 | 5 | 10/04/18:17 | 22.7 | 9 | 10/04/12:21
REkE 00 | 37 | - 37 | 158 | 7 | 10/04/22:21 | 254 | 10 | 10/04/20:14
=i 00 | 64 | —— | 64 | 42 | 3 |10/04/19:08 | 9.4 | 5 | 10/04/18:59
HH®E | 00 | 215 | —— | 21.5 | 55 | 4 | 10/04/08:45 | 7.4 | 4 | 10/04/08:38
EAL T 1.1 | - | 11.1 | 122 | 6 | 10/04/23:30 | 24.6 | 10 | 10/04/23:29
HEE | 00 | 166 | 0.0 | 166 | 223 | 9 | 10/06/16:41 | 30.5 | 11 | 10/06/14:20
BELL | 25 | 1415 | - | 1440 | 45 | 3 | 10/04/08:29 | 10.7 | 5 | 10/04/08:26
X1l 150 | 585 | - | 735 | 16.6 | 7 | 10/05/00:52 | 25.0 | 10 | 10/05/00:51
= 03 | 60 | —— | 63 | 55 | 4 |10/04/19:38 | 92 | 5 | 10/04/19:37
%ggb 03 | 155 | - | 158 | 6.0 | 4 | 10/04/21:28 | 10.3 | 5 | 10/04/19:58
=03 30 | 450 | - | 480 | 50 | 3 | 10/04/13:42 | 7.4 | 4 | 10/04/13:37
= 49.0 | 81.0 | -—- | 130.0 | 12.8 | 6 | 10/04/07:03 | 27.0 | 10 | 10/04/05:58
T IgL 80.1 | 0.0 | --—- | 80.1 | 13.9 | 7 | 10/04/21:20 | 19.2 | 8 | 10/04/12:20
KEL | 103.0 | 41.0 | - | 1440 | 84 | 5 | 10/04/08:48 | 17.0 | 7 | 10/04/13:33
=i 315 | 67.0 | --- | 985 | 69 | 4 | 10/04/12:47 | 14.6 | 7 | 10/04/12:39
5w 520 | 795 | --- | 1315 | 86 | 5 | 10/04/11:59 | 15.7 | 7 | 10/04/12:06
165 58.5 | 3300 | --- | 3885 | 88 | 5 | 10/05/20:04 | 14.1 | 7 | 10/05/21:00
7L 53.8 | 308.7 | - |362.5| 19.6 | 8 | 10/05/08:47 | 28.9 | 11 | 10/05/16:45
EIR | 148.0 | 199.0 | 28.7 | 375.7 | 13.4 | 6 | 10/05/12:54 | 21.5 | 9 | 10/05/12:49
& 00 | 00 | —— | 00 | 75 | 4 |10/05/10:36 | 18.1 | 8 | 10/04/23:34
FEjif 00 | 55 | —— | 55 | 11.8 | 6 | 10/05/17:51 | 26.5 | 10 | 10/05/17:45
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Fig. 5. The accumulated precipitation (mm) at selected stations during typhoon 0917 PARMA’s
passage.
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Fig. 6. The accumulated rainfall over Taiwan area for the period from 0000LST 4" to 1700LST 6"
October, 2009.
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Fig. 7. The maximum and gust wind at selected stations during typhoon 0917 PARMA’s passage.
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Report on Typhoon Parma (0917) of 2009

Der-Song Chen Kang-Ning Huang
Research and Development Center

Central Weather Bureau

ABSTRACT

Typhoon Parma (0917) was the 17" typhoon in 2009 over the west Northern Pacific Ocean,
the typhoon also was the forth typhoon which Central Weather Bureau (CWB) issued warnings in that
year. Typhoon Parma reached the tropical storm intensity in the early morning of September 29, 2009
when it moved over the vicinity of Guam. After then, it moved west-north-westward steadily and
passed the Philippines and Bashi Channel. During his life cycle, the intensity of Parma had reached
the strong typhoon when approach the Bashi Channel. Typhoon Parma brought heavy rainfall and
strong wind in northeastern and eastern part of Taiwan. Sever damages and loses also happened over
northeastern and eastern part of Taiwan. The 24/48/72hr track forecast errors of CWB official forecast
were 99/182/283km.

key words: typhoon warning, landfall



R B 984 3k K F ¥ 7 2B ek ik

ZEri )
REGR R G TR

w B

EREI98(2009) 4 AL A PE Bl A A A T 2 28 e JEL A2 1K » B RRAF (1958
20084 ) Z S f V- %26. TR B Ry 2 - FE22{ WM IR\ - G\ e A i S TR Y
REHGOME - rhEL6fE - EEEEAA10E - AP P RERFIERAN L
o Mg bR b RERE AR - B Anig ERE R A HAE(LINFA, 0903) ~ B
HI5E(MORAKOT, 0908) ;e E#5(PARMA, 0917) ; (£ A7 L EHRE K=k
(MOLAVE, 0906) ; {ZEERERE3MH » 73 HlEs AL « Sy vl fe e el -

PR ARG A FYIRCRE R « Lt B ASERIS - PLOH A TR a4
Rt - EFREL31.8% 2B BN S - KA iR 10°N
FE20°NHRE A - LF1SM - 52 ER AR 68.2% - Hr DIFEHE T
A AR A > AEALAR 10 H520/% - SRS 110/ 2 130/ ] . Mgt A O fll e J
AR o 3 HE GRS - A EE22{Eme R - B sR R B S R 1210
DISEME V16601 o 4 BRAEMIAINS - SRABEEUS T - RKE3T2DIN
B ARG JEE AR - fE30/NRF o SAE22{Re AT - FeAniiy e iR
YA ~ B ve s B3 - Hrp U SR ve e R L S A AR S H 220094 i
BRI REE » FLFT A & i AT RN 2R A1 R R MR R bt - SRl
BREELZ KNS o 6. RSB R'E IR THER T 1 - AREE22{[ e JE\.Z 24/ NRF BT

TR TR Sy 108 A B » 48/ NRFFHER R A Fy 198 0 . -

BB ¢ G ~ BERE ~ PRI THER

[l

_\EI‘J'

#EAT1958~20084F 1y e A& FH#R - b
ARV PE P BB i i V- 1 A5 2.6 7 118 g Ja\ A=
i H a3 A e RS B (R ) 5 FTEd
RERGE » E 2 fy ik e A o B PR
SE R oL R B o (EE R R RE L
KEE o RQO0)FILA TGRSR
22MEREESE L » Hp a3 ME R 2R - %
fEl e BB MR5% ~ #4718 ~ REZAES ~ Bk
HIEE ~ IR HLEL ~ AR LR ~ L

B KRG ~ Az ay SR 7385 A B 1 O Ja o2 Ao K
FEAPRR ~ AR X AR OB LR T
EERER2) -

FAERAEEN S - AR E 221 -
DR ES 1A (19584 £ 20084F ) 2 2 R
826 .78 - AR ERRER3ME - HIBE T R
SR R3 A o AR B L e SR S 7 (K U-
JIRA, 090 )AERKASH3H » ik L e E e
FH(NIDA, 0922)/E A 11 H23H - 6 E i
R B 5 R UG J A O8] - 53 v RS G R
HOfE - R R HIA 1008 - AR



cl|ajecyoyo0jcyojc|vio|vr|9|1ryrjcyo0jc|s|1ry,e,€¢|040;17{0,0({0[{040[{0[{0;0|0[{0[{0|0]0]0]O0] <86l
c(ery9c|jojryrjoyrjrjojejecjoye|s|jcsys|rjec|vjoyrjefo|1ry1r;070({0(0}c|€{0{0|0|0]0]0/| T8I
s|y91 (8 |o0|Cc|yc|joycjefjo| 1|1 |y |(¥v |1y L|T|T|V|Cc|ElElO]O|O]O|O[C|O|T|T|{O[O0O]O0O|O0O]O0]O0O/|IB6I
c|vtyvcjojoyrjoyrjrfojc|¥|1ryv|{o9o|rjcyc|trje|vrjojofrfojc|vyrjo0f(1r40oj0/0{0[{0j0|0]0]O0 /o086l
civijec|oytrjcyojtrjcjojcje|jofe|9 | 1r|jcjcyryc|yvrjojojojoyofrjoyrjr{ojryrj{o{o|o0joy|r|Ir|eLel
c|sry8&jojojojoyrjefrje|vyjo|v|s|rjeyLjoje|vy|rjorefojoyojor{ryfojo;0{0{0j0|0j07|TI/|8LoI
ey ye6rjojcycjoyrj1rjojecjvyjoyc|s|jrjoyc|c|e|ec|{oyo0(1{0j040;00[{0(0}0|I{0[{0]0|0]0]O0]|LLEI
rjoryscyoyojcjyojtrjrjoyrjryoj¥v|{sy|ytrjrivjojc|vviojc|c|ojc|c|ojc|{c|o|o0ojoj0o|o0ofryo|r|r1ijoLel
c|(vryocjojojo0ojoycje(trje|s|ryv|{s|rjvrysj0j0|1r{0/0{0({0j|040;00[{0(0]O0O|0|0O[O0O]|O0O]|O0O] T ]| T]/|SLOL
c(sryececjojoycjoyc|v(1|{vy|v|ryejsjojc|ys|rjcjsjoyrjefo|ryrjor0({r{ojo|r{o{ojojoyjo;j|I|wvLel
c|c¢ayjlcyoyo0j0y0jo0|cj1r|v|vyo0(cjcyo|c|s| 1y Ly040;0;0,0{0[{0,0[0[{0]0|0|0[0]|0]O0O]0]O0]cLOI
rjecjoe|oycjejojc|c|o|v|sjiojv|sy|yrjejsjofs|sjiojrjejofr;rjoj(o{ojojojojo0|o0foyfoj|r|rj|cLel
yl|yc|sejojojojo|rycjole|v|ic|s|o9ojo|c|{v|jc|o|8(0ojc|c|ojr|j{vrjojej{ecj{ojojryoy0fofojo|r1|ILel
rjerjo9cjojojojo|ryvj|o(v|(sjrjc|ysjoyvr|{oj{ojojcjo{1r,c|io0/0j{0y0{0|0j040{0j0(1|{1]0|0|0]/O0L6I
vistjerjojojrjo|rycjryeyef(rjejejrie|{v1rpeciefojo0ojoj{ojojojojr{rjojojry oy ofofo|r|rjaessl
c|ec|Lcjojojojoyv|vr(o|siojcielecjoj9y8|rjcjejoyrjrfojryrjor{rfojo;0{0{0|0|0j;010 /891
vlcclsejojof|rjrje|le|rye|v|{o|{v|Ljt|v|{8j1js{9(ojrjrjojojrjojr{rjojrjcioio0fofo|oj|r1|c.Loel
vylocjocjojr|{rjojo|cjojc|ye|c|v|Ljry9(8jo0jc|{sjfojrjr|rycj{c|ojr|{rj{ojojo;0;0fofojoj|ojo9el
c(8rjyeejojoyojoyrjcjojcjcjoye|{o |1y L|r|v|s|rycielo|c|c|o0({r{ojo0|r{0{0|c|0]0|cC]|sol
o|sc|Lejojr|{rjoje|9jofe|9fojsj|Ljoye{9i0;9(L(0jc|c|{0(Cc|{C|0|0|O0O|0O]|]O0O]O|O0O|O0O[O|O0O]|O0]| O]9l
cler|vcyo|ytrjejo0joj{ojo|v|v|1r|{¥jsjojecje|trye|vrjole;|rj{oy0f{o0ojo|1r{r{ojo040[{0{0|0|0j;01]0/| <9l
s|vcy6c|0jO0|yCc|Oo ||l |V |S|T|Cc|¢c|Cc|8|8|T|v|s|O|lOjOfO|C|C|O|TL|[T|O]O|O0O|O[O]|O0O]|]O0O]O0O]O0O]/|7T9I
g|oc|e6c|ojr|{rjo|ryrjoyev|c|s|Ljcyejerjels|iojrje|rjcje|ojo{ojo|rjry oy 0fofojoj|ryrioe6l
silc|8 (ot jryjojr{rjo|v|vr|ofojc|e|8jcr|yryc|ye|rjejejo1{1rj{oy1r{r{ojoj0[{0{0|0j0j07]0/|o09I1
9|91 |ccjojc|c|t|c|yc|t|je|v|tje|vijc|v|{o|trjrjcjojojojojojojyof{tr|rjoyo{r{ofojrjo|o|o,|eseol
c|vcyoe|ojc|ycjoycjcjojeje|jryefojrje|v|rysjLjoyejefo|ryrjor{r{ojo;0{0{0|0|0;|1|I/|8S6l
2049 v D9 v|ojg|v|o|jg|v|ojg|v|o|g|v|(ojg,v|olg|v|o|dg|v|old,v|D|g9|v|D|g9,v|D|gd9]|V
uuy 09 AON 100 ‘dog Sy Ang unp Ke]N ady yoIejN ‘qod ‘uef ONVA
B H—+ H—+F H-+ Hf HY H Hx HIZ Efi H= H= H— H\dy

-V O VB B SR A A T 8561

8GG [ 9oUIS UBID0 OYIoEd YIION UI0)SOM Ul 00U1IN000 suooydAy/suiols [eordon jo Arewruung “[ o[qe],

VRN Dl R B R A AP YT 8S61 12



B EELED WO I H hlE g W TE Y - |

cyc¢aayc|ojoyofjoyrjryojcjec|rysyL|rjecysjojojcjrjoycyo0{c|c{0|040;0(0j0;0;0{0[0|0]| 0| 600C
P'EI991|L9C|00(LO0|TT IOV T|ST|F0/67T|6¢€|80[1'C|6F(0T|TE|SSI80STITY|CO[TT|LT|{T0[80[I'T|00[S0[80[00|C0[¥0(00/1'0{T0(00|C0|S0| AV
VLU LYP8|T19€T| T |vE| €9 | € | €L |STL| 81 [LY1|861| 1t |6ST|1ST|0S |SOT|I8C| T¥ |8CT1|80T|¥1 |SS|L8| 9 |6€|85| 0 |9C|6E| 0 | 8 |8 | 0| € |8 |0]|0I|ST|NNS
vyi|1rjccjojr{rjojoycjofoyrjeje|sjoytr|{vjcjcjcfojrjrjojc|{vy|ojr|{r{ojo;jo0o;0;0f(0jfoj|oj|o|800c
syeryvcjojoyo0f{oyc|v|(rjcjo9|1ryc|s|jejc|vrjojcjejojojoyo|ryrfo|jryry0f{ojo0;0j0{0j{0|f0|o0Looc
y|vyi|jeccjojtr|cjo|c|cjolc|viojec|ejryejLjcjcliefojo|r|rjr{rjiojoj{oj{ojojoj0o;0jf(ojfoj|oj|oj|9o00c
yler|jecjojojojojo|c|tfcycjo|vy|sjcye|sjrjcjsjiojrjrjojojojojrj{rj{ojojryojo0fojfojojr1|sooc
sjocye6c |10y Cc|oycje|tljeje|r|ryejrj9|8jo|trjcjr|sysyojrycfo|ryry0fojojo0jo0{o0j{o0jfo| o vooc
c|viy1¢cjojoyo0|{rycjcjojcjec|ryelecjrje|sjo|rjcjojrycyo|r|ycfo|ryr|0f{0j0}070{0}{0|f0|T1I /| €o0C
c|stj9c|joyry1ryoyjcycjoyojc|yryr|{vjo|vry 91 |€;sjo0ojcjejoyr|rjo{o0o;j0jo{ojojojr|yrjoj|oy|r|cooc
Ljerjo9c|oyrjejojtrj{rjoje|je|c|s|sjioje(9leyvr|Ss|trycjc|140(1{040}0[{0[{0|0[{0{0|0|0|01]0]1I00C
sjyeryec|joyryrjfoyrjecftrjcyc|tryels|cie|9|trjcysjojojo40{ryc{ojo040;0({0j{0;0;0{0|{0|0]| 0/ 000C
c|9j¢cc|ioyo0jo0j0jo|cirjrjcjiofry9o0jr|{syoyryc|ryr}1rj0o0{0}0|1}€{0;]010[{0{0|1L]0]0]T]|o666l
si6 Lrjojrjcjojoje|jc|c|le|tr|v;s|1rjcjejrjo(r{o;jo0{o{0j{0{0;0;0;(0{0{0{0|0{0|0]0]|0/| 0866l
c|orjitejojtrjrjojoycjoje|vrjojec|sjcye|L|ojcjejojc|iecjojrjelo|{r|c|oyo{o{ofojojo|o0,|rI|Leo6l
c(9ryo0cjo0ojoycjoyrjcjojcjecjoysi{ojoje|L|c|vj|Ljojojofrjrycjo0o{rf{ojo;0{0{0j0j0j;0710 /966l
y|ie6|scjojojrjojoycjole o9(rje|sjyrycjo;1rjrjc|f1rj0{c{0;{0{0j0}0{I0{0|0[0,0|0[O0|0]O0]|O0]S66I
glelr|vejojrj{cjojojojrysyo9(r|v|8jcysjLjrjcjiLfojojcjojr{rjojr{rj{ojojo; 0, 0fo4o0oj|oj|o/|teo6l
Iiv¥rjecjyoycjejoj1rjcjo|c|vy|ytjvj{ojojcjo9ojojr(sjyojr|{rj{ofojrjojo{ojojojry ojofojoj|oj|oj|ceol
c|8y1€jo0jo0j0jo0oycjefo|{9|L|cye|s|rje|8|0|1r|s{oyc{c{ojo0ojo0;0(0[{0(0j]0O|0|O0O[O]|O]|O]T]|T]/|cC66l
cjo0cy6c|0j0y0joyecj9o(ojecjec|ryv|{o|rjcys|r|v|vjoyrjrf{o|ryrjor0(r{o}c|c|{0{0|0|0}01]0/|TI66l
sjocjyocjo|ryrjoyejvjojc|s|ryv|sjc|v|s|o|jc|v|r|ycielr| 14170014001 0{0{0|0|0]T]|T]|O066I
rjocjeccjoyrjryojejejo|s|sy|yrjec|syjoje;sjofc|iLyojrj{cjofc|c|oj1r|{rjojoj(oj0|0fojo0jo0jTt1/|oes6l
ryvty9j|ojoy1rjoycjcjo|{v¥|¥jo0yc{8j0jcysjo|rjc|ryrjecfo|1r{1ry0/0{0(0j010{0[{0|0]0]T]T]886l
vi|{8l|ycjojr|rjo|ryejrycyc|{rjs|o9ojoc|{v|c|v|{v(0o|1/¢{0/0[{0j0j0|T|[0O]O0O]O|O0O|O0[O0O|O0O]|T]|T]L86I
vy|8 |9 |jojc|ejo|c|v|jo|e S|ty eje1rjcie|frjrjcjojrj{cjojr{rj{ojojoy o rf{ryo0joj|oj|o9se6l
s(yLry9c|jojrycjoyoj1r(rj{e|y|rye{sjrjo9y8|r|r|jr|rycjc{o|r{1r;0/0{0(0j0|0{0{0|0|0]0]CT]|S86l
s|y9tyLcjojryrjoyejefo|sjLjoytr|{vjejc|s|tr|v|s|{ryo0(c{ojo0o4o0;0/0({0(0j0|0{0{0|0|0]0]O0]|¥86L
2049 | v Dgv|ojga|v|o|jg|v|ojg9|v|o|g9|v|(o|jg,v|olg|v|o|dg|v|Dold|v|D|g9|v|D|g9|v|D|d9|V

‘uuy 290 "AON 700 “dog Sy Ang aunf Ke]N ady YoIRN ‘qoq ‘uef OIN\A

HT H=+ H—+ H-+ Hf HY H Hy HTE Hhd = H= H— H\dy

-V VBl B SR Y A Ty 8s 61




— s E — 4% | 001 0S¢ 8¢ 016 |TYEL| 91T | 'Lyl | 88 | 8TT | 006T-TIST | 8110-81+T [00€0~TIET (Hf2M) VAIN 760 | T |11

— TS AT — Bk | oS 00T of §S6  |0°LOT| LTI |8€ET| 8% | 9SI — T10€-0087 |8120~90LT| (Rd3k) AVNIMIN | 1260 | € |01

oA [i4%a | 001 00€ Is ST6  |0EPI| 0 |0°6ET | STI | 9T | TIGI-0061 | 00€T-819T |819T~81ST (FZED L1dN1 0260 | T |01

— AR ATE — Alsg | — 0zl (%4 766  |8LST| LTE |STHI| €61 | 801 — — 81€1~9060 | (REIE2) IVIMVIAN | 6160 | T |01

— T AT — g% | 001 00€ 8¢ 016 LSyl L'TF [T8ST| S0T | TTT | 0090-90T0 | 81,0-0010 (8180~TI6T|  ([fE3k) AOTAN 8160 | L | 6

WOMGE) | ROHATE | T TR nS%h | 08 0S¢ €S 026  [S'90L| 0T |L6E1| €8 | TLE | 00T0-0010 | TI¥0-900€ |TI¥1~006C|  (&fFA) VINIVA L160 | 9|6
— s E — Hlch | oS 00T 8¢ 096  |8'SOT| TSI |I€Cr| §ST | 20T — 9062-908C 900€~009T | (fffF41E) VNVSLAN | 9160 | S | 6

— R — Alh |08 00T 93 0L6  |0°80T| 0°ET | 9911 | L61 8t — 8I¥I-TIFT (8ISI~8IET| () NddON S160 | v | 6

— TR — h£E | 001 0T 9 S16  |0°TSI| S9€ [OIST | ¥'S1 | 981 | TILI-90SI | 000T-00%1 |Z102~81T1| (FEZK) NVM-IOHD | ¥160 | € | 6

— TSy E — H5 — 001 0T S66  |0°901| 00T | 6711 | 681 | 8 — — 0021~0001 | (S4539) AVOIININ | €160 | T | 6

— AT — Hlm — 081 8T 086  |0F9T| 0'¢y | €8T | TLI | 0SI — — 0001~81€0| (BHR) NvNrna | ¢i60 | 1 | 6

— OSSR — Bl [0S 00T 0€ SL6  |T6YI| TEY | 98K | SE€T | 96 — — T110~218¢| (CHE¥Y) HNVAOUM | 1160 | S | 8

— TSR — 148 | 0S 00T €S 026  [0°691| OIS |€8ST| L'¥L | 861 | 8I1T-000T | 90ST-0061 |009T~81L1|  (%2FL) OOWVA 0160 | ¥ |8

— TS AT — i — 0zl T $86  |SISI| €vE | I'SEL| 18T | 06 — — 90€1~T160 (B3 nvia 6060 | € | 8

WG E) | ReARE | T T k| 00T 0S¢ or §S6  |0°0TL| 0'IE [0°9€1 | 01T | 891 — 0080-C150 |8101~81€0| (BTF35) LOMVION | 8060 | T | 8
— R B | — 001 81 886 €TIT| TTT | SSIT| 661 99 — — 9090~21€0 (2(fa}) INOD L060 | T |8

— MolAnE | T | B3| oc 001 0€ 8L6 T €€T|0sTl| 081 99 — — 9061~Z191| (HET¥RS) AAVION | 9060 | T | L

— A E — H — 001 81 966 0°LO1| 01T | OFI1 | T0T 0€ — — TITI~901T | () O TAAN0S | S060 | T | L

— AT — HSE | — 001 0T €66  |6VIL| 0°€T |LSTL| 611 8 — — 8197~90€¢| (F-BH) VIONVN | +060 | T | 9

WG E | AeSE | TEH | B | — 0ST 8z 086  |T6IT| 6'ST|¥91T| 181 06 — — 00TZ~9081 (V) VANI'T €060 | 1|9
— e — B | 08 0sT g3 §96 |SLTL| TLY|LTIT| 86 | €I — TIL0-8190 |0060~C1€0| (H'E) WOH-NVHD | 2060 | T | S

— OSSR — Alh | 08 00T o 0S6  |TLYI| 66T |¥¥Tl | 8°€1 | 801 — 8190-90+0 |21,0~00€0| (THE[f) VIO | 1060 | T | §

. 109) | . G |G| @& | @D (s10w4001 =) | (10wiy9 =) | (pouad ap1p) ¥
(prouson) |(socty oy | TR o | gor | TOOBL] ) 0 g e | g | | g | T | TEES | 2B | ewmwods | 2P|y | g
T | YR SHED aE H%k (W) wﬂﬂumwm m@ﬁwmm i Uil m@* HIH
ik o || VS mnecne | eRoe QL) FEIZH By

600¢ Ul U0 o108 d YMON UIo}som oy} 10A0 suooydAy/suiioys [eordony oy Jo Arewrwing ‘g o[qel,

2 555 o VO Ry Sl Bt B A Y A (86 BEIT) 600T T2



RBQG I A4 KM JE e - Horf3x
Foifg Ll ERe R E R > 232 #AE(LINFA,
0903) » EH;5n(MORAKOT, 0908) Jz Ei3fE
(PARMA, 0917) 5 1K i EReREH - 5
SHFE(MOLAVE, 0906)6/8 5 i 3{ =22 He
JA\ 3 B 3 EAE ~ A7 5w S B HE o A
SUAEE i 2 (2 2218 g Jm, - ] B L 0 AT
HBAEME - BEIRAE « BAME - 4y
I~ BRI SRR SRR -

—iREO

20094 H A 2 2118 g A\ A A6 A S PE B
TORL - AREIEREE AR - TR - BEam
DL ~ R EREE KNG - e ARy A R R
RE R B JRBS A TH AR A= S 4 AT
()BAHR ~ R SRR R

LG R % A BT S 0 20094 B8 AR
22 g JR - B SR M S R (1958~20084F H
SR E39)26. 7M1 Ry » 25 F e Ja 228 4 {18
FoanR 1 @1 AR - 1H B4 H K12 H 8
REEER 5 SHZRTH®"HB&A 2R 4
B e i ARG R A B9.1% s SHES
e G VAR B+ o 2 G R % AR B 22.7%
OHATERE A - & R R AR R %
B H B+ 5 R R 3 AR By31.8% 5 10
H A 3 e R AR B - o A e R A By
13.6% 5 11 HA VEBE R A B > o5 2 4 e
AEHI4.5% « BEUBES 1V 284
B AS RBUR(B2) - AFEEHRSH - 6
H 59 H e R % A4 B S8R % ORI
A 5% 72 148 - HAbH D7 RS

IR S » ANEE22ME R - B
AR LG R, (AL F T R AR H 17.2 m/
s 2 32,6 m/s) HHI0fE » 545.5% ; HpE
JREJE, GITHR T AR R EH32.7 m/s 2250.9
m/s) EHE6ME » 527.3% ; HREEERTURE T
G ST B K EGES 1.0 m/sPA_F) 61 -

1927.3% o Hh Bl gR ZU e JR 5 3T 121
DRRIE-E6.60H - ZEEEE3ME - D
AR E B3 A (F 1) © FE MG RS 1S KA
JiT - DAY B R ARER % - 1S5 - S
68.2% » EHAREIHTME - 531.8% - HAHRE
W6 J1\ i Mo ~ ST~ AR R A,
D ARSRRE ~ L A JEGE ~ 2B iy AR
e K TR 1O JB 8 R 18 R R 37 4 i d
FHREERRL -

S BT AN A IR JE AR A (13 - KR
Sy IE R EE HR A2 B 10N ZE 20 NI [#l Ay » 4
G5 - 5 2FERRAEEZ68.2% 5 20°N
DAEA 4118 e JB\ A= B - o 2 4 G SR AR B2
18.2% ; 10°NLLwd HIl A 3 e R AR B 2
G JRRE B2 13.6% - 120°ELLHIgIRA 16
Al e JB AR i - D ol 2 B G R, - L ER
10f[E 53 R JR\ DL -7 5 120°ELLPE 2
R IR A offE e A= BY, - A2 RS
JE R - IR AR Ry R TG SR o 5 fe 3 th A
AN AR G A AT 1 A S e A A AR
im0 EICREIOE 2008 - BRACI10E
1308 2 TR O fE e Ja\ 2F i - REET
G A= A7 B A R Ry R rE e JRL (VAMCO,
0910) » FEEKHA14.7°N » 158.3°E ; %k
A RRAE9.8°N » 111.7°EfY B PR g JE (CHAN-
HOM, 0902) ; fxdt#&H @ BR28.1°N »
135.1°E2 X P E(ETAU, 0909) ; g H]
BIEREAS.3°N » 139.7°E 7 B HE G JA (PAR-
MA, 0917)

AR e S A i A (GR3)BEZR » Aedi
HRRAETVRLUTH » % # Ry3-4 K H 411
(H518.2%) » 1-2K ~ 4-5K6-TREX/H3
flEl (H513.6%) » 2-3K K& 9-10KRHEH 2 (% 5
9.1%) » 5-6K ~ 7-8K ~ 8-9K ~ 10-11°K
15-16 K /A HE (% 54.5%) » H4ay)
R RAYE TG E(PARMA, 0917) » fE42 5K
EIEREER372/NEF » A R E Y 2 ol
#) (SOUDELOR, 0905) - {#30/]\i% -



- 4 30
~ Bk

6 L

R At [Ep A

Aty
&1 2009 (ERE98)EE25 HALA AU e 28 A4 K Bk 1 73 £k
Fig. 1. Monthly numbers and percentages of western North Pacific ocean tropical storms/typhoons
in 20009.
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Table 3. Statistics of tropical storms/typhoons
life period in western North Pacific
Ocean for 2009
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Table 4. Summary of tropical storm/typhoon warnings issued by CWB in 2009
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Table 4. Summary of tropical storm/typhoon warnings issued by CWB in 2009
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Table5. Mean forecast track errors (km) for western North Pacific tropical storms/typhoons in 2009
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NANGKA (F§-) 10 111 6 227
SOUDELOR (#5;8) 1 44 - -

MOLAVE (($73E) 9 70 3 122
GONI (fiJ2) 7 74 3 161
MORAKOT (BEH75d) 38 84 30 185
ETAU (%) 11 148 7 316
VAMCO (%75) 27 122 24 222
KROVANH (FHEHT) 12 182 8 211
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Fig. 4. Tropical storm/typhoon tracks for the period from January to May in 2009.
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Fig. 5. Tropical storm/typhoon tracks for June in 2009.
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Fig. 6. Tropical storm/typhoon tracks for July in 2009.
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Fig. 7. Tropical storm/typhoon tracks for August in 2009.
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Fig. 8. Tropical storm/typhoon tracks for September in 2009.
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2009 Western North Pacific Ocean
Tropical Storm/Typhoon Annual Report

Fu-Tien Tsai

Central Weather Bureau

ABSTRACT

Below normal activity in the western North Pacific Ocean continued in 2009, with 22 tropical
storms/typhoons which included 10 tropical storms and 12 typhoons observed compared to the long
term (1958-2008) average of 26.7. The Central Weather Bureau issued sea warnings on tropical storm
Molave and land warnings on other three (Linfa, Morakot and Parma).

The first typhoon occurred in 3 May, 2009. In terms of the life period of the typhoons, the
longest life was the 372 hours of typhoon Parma, but tropical storm Soudelor only existed for 30
hours. There were three tropical storms/typhoons attacked Taiwan, including Linfa, Morakot and
Parma , only Morakot’s center landed Taiwan island, which was the most destructive cyclone in the
western North Pacific in 2009, with significant damage reported on Taiwan and mainland China.

The annual average error of official track forecasts of Taiwan was 108 km for 24-hour which

was good performance compared to the long term (1990-2000) average of 164 km.

Key words: typhoon, land, track forecast
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