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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 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
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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
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9 xR 1181 200948 H8H B 5 M
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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



