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Fig. 1. The best track of Typhoon Nanmadol(2011).
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Table 1. The center positions, intensity, and movement of Typhoon NANMADOL (best track)

Gl e | RE ’EE ;E.Ei_: ﬁ%j E;iﬁ e RATE
(utcy | | T fpa) degree Koty EFAEE /s[5 Hmy/s | 30kts km| SOkts km
082312 | 160 | 1273 | 998 90 5 18 25 100 -
082318 | 162 | 1273 | 995 | 360 4 20 28 120 ]
082400 | 162 | 1273 | 990 0 0 23 30 120 ]
082406 | 162 | 1270 | 990 | 270 5 23 30 120 -
082412 | 161 | 1265 | 980 | 258 9 28 35 150 -
082418 | 160 | 1262 | 980 | 251 6 28 35 150 ]
082500 | 16.1 | 1256 | 970 | 280 11 33 43 150 50
082506 | 163 | 1252 | 965 | 298 8 35 45 150 50
082512 | 165 | 1245 | 955 | 287 13 40 50 180 50
082518 | 165 | 1240 | 940 | 270 45 55 180 50
082600 | 167 | 1239 | 930 | 334 4 48 58 180 50
082606 | 17.2 | 123.6 | 925 | 330 10 51 63 180 50
082612 | 17.5 | 1233 | 920 | 316 7 53 65 180 50
082618 | 17.9 | 1228 | 920 | 310 11 53 65 180 50
082700 | 18.1 | 1224 | 920 | 316 5 53 65 180 50
082706 | 18.6 | 1222 | 935 | 334 8 48 58 180 50
082712 | 19.1 | 121.8 | 940 | 335 8 45 55 180 50
082718 | 19.5 | 1215 | 945 | 360 4 43 53 180 50
082800 | 204 | 1215 | 945 | 347 15 43 53 180 50
082806 | 21.1 | 1214 | 955 | 360 14 40 50 180 50
082812 | 215 | 121.0 | 960 | 335 8 38 48 180 50
082818 | 22.0 | 121.0 | 965 | 360 7 35 45 180 50
082900 | 22.8 | 1205 | 975 | 325 18 30 38 180 50
082906 | 233 | 1200 | 980 | 317 15 28 35 180 ]
082912 | 23.6 | 1197 | 985 | 335 8 25 33 150 ]
082918 | 23.8 | 1193 | 990 | 270 10 23 30 150 -
083000 | 24.1 | 119.0 | 990 | 318 5 23 30 150 ]
083006 | 243 | 119.0 | 990 | 360 7 23 30 150 ]
083012 | 244 | 1190 | 992 0 0 20 28 120 ]
083018 | 24.6 | 1186 | 993 | 299 7 18 25 100 ]
083100 | 24.6 | 1187 | 995 | 360 4 15 23| B SR
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Table 2. Warnings issued by CWB for Typhoon NANMADOL(2011)
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Table 3. Center positions of Typhoon NANMADOL observed by the Satellite Center of CWB

[REE(UTC) L BRI fET Eh
H I T FERE T CI HERRERE
23 1132 16.0 127.3 2.0 2.0 Poor
23 1501 16.1 127.2 2.0 2.0 Poor
23 1732 16.2 127.2 2.5 2.5 Poor
23 2032 16.3 127.2 2.5 2.5 Poor
23 2332 16.1 127.4 3.0 3.0 Poor
24 0232 16.1 127.1 3.0 3.0 Poor
24 0532 16.1 127.0 3.0 3.0 Poor
24 0832 16.1 126.8 3.0 3.0 Poor
24 1132 16.1 126.5 3.5 3.5 Fair
24 1501 16.1 126.2 3.5 3.5 Fair
24 1732 16.1 126.0 3.5 3.5 Fair
24 2032 16.1 125.8 3.5 3.5 Fair
24 2332 16.1 125.6 3.5 3.5 Fair
25 0232 16.3 125.5 4.0 4.0 Fair
25 0532 16.3 125.2 4.5 4.5 Fair
25 0832 16.4 124.9 4.5 4.5 Good
25 1132 16.5 124.4 5.0 5.0 Fair
25 1501 16.5 124.1 5.0 5.0 Fair
25 1732 16.5 124.1 5.5 5.5 Good
25 2032 16.6 124.0 5.5 5.5 Good
25 2332 16.7 123.9 6.0 6.0 Good
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IFfEI(UTC) RN VA= AT TENE
H 153 e Es T CI AR
26 0232 16.9 123.7 6.0 6.0 Good
26 0532 17.2 123.6 6.5 6.5 Poor
26 0832 17.4 123.4 6.5 6.5 Good
26 1132 17.5 123.3 6.5 6.5 Good
26 1501 17.7 123.0 6.5 6.5 Good
26 1732 18.0 122.7 6.0 6.5 Good
26 2032 18.0 122.5 6.0 6.5 Good
26 2132 18.0 122.5 6.0 6.5 Good
26 2232 18.0 122.5 6.0 6.5 Good
26 2332 18.1 122.4 5.5 6.0 Fair
27 0032 18.1 122.4 55 6.0 Fair
27 0132 18.2 122.4 5.5 6.0 Fair
27 0232 18.3 122.3 5.5 6.0 Fair
27 0332 18.4 122.2 5.5 6.0 Fair
27 0432 18.5 122.1 55 6.0 Fair
27 0532 18.6 122.1 5.5 6.0 Fair
27 0632 18.7 122.0 5.0 5.5 Fair
27 0732 18.8 122.0 5.0 55 Fair
27 0832 18.9 121.9 5.0 55 Fair
27 0932 19.0 121.9 5.0 5.5 Fair
27 1032 19.1 121.8 5.0 5.5 Fair
27 1132 19.3 121.7 5.0 55 Fair
27 1332 19.3 121.6 5.0 5.5 Fair
27 1501 19.4 121.4 4.5 5.0 Fair
27 1532 19.5 121.4 4.5 5.0 Fair
27 1632 19.5 121.4 4.5 5.0 Fair
27 1732 19.6 121.3 4.5 5.0 Fair
27 1832 19.6 121.2 4.5 5.0 Fair
27 1932 19.8 121.2 4.5 5.0 Fair
27 2032 20.0 121.2 4.5 5.0 Fair
27 2132 20.2 121.2 4.5 5.0 Fair
27 2232 20.4 121.3 4.5 5.0 Fair
27 2332 20.4 121.3 4.5 5.0 Fair
28 0032 204 121.3 4.5 5.0 Fair
28 0132 20.5 121.3 4.5 5.0 Fair
28 0232 20.6 121.3 4.5 5.0 Fair
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IFfEI(UTC) RN VA= AT TENE
H 153 e Es T CI AR
28 0332 20.8 121.3 4.5 5.0 Fair
28 0432 20.9 121.3 4.5 5.0 Fair
28 0532 21.0 121.2 4.0 4.5 Fair
28 0632 21.2 121.2 4.0 4.5 Poor
28 0732 21.2 121.2 4.0 4.5 Poor
28 0832 21.2 121.1 4.0 4.5 Poor
28 0932 21.2 121.1 4.0 4.5 Poor
28 1032 21.3 121.1 4.0 4.5 Poor
28 1132 21.4 120.9 4.0 4.5 Poor
28 1232 21.5 120.8 4.0 4.5 Poor
28 1332 21.7 120.8 4.0 4.5 Poor
28 1501 21.8 120.8 4.0 4.5 Poor
28 1532 21.8 120.8 4.0 4.5 Poor
28 1632 21.9 120.8 4.0 4.5 Poor
28 1732 22.1 120.8 4.0 4.5 Poor
28 1832 22.2 120.8 4.0 4.5 Poor
28 1932 223 120.7 4.0 4.5 Poor
28 2032 22.4 120.6 4.0 4.5 Poor
28 2132 22.5 120.5 4.0 4.5 Poor
28 2232 22.7 120.4 4.0 4.5 Poor
28 2332 22.9 120.4 3.5 4.0 Poor
29 0032 23.1 120.3 3.5 4.0 Poor
29 0132 23.2 120.2 3.5 4.0 Poor
29 0232 23.2 120.1 3.5 4.0 Poor
29 0332 23.2 120.0 3.5 4.0 Poor
29 0432 23.2 120.0 35 4.0 Poor
29 0532 233 119.9 3.0 3.5 Poor
29 0632 233 119.8 3.0 3.5 Poor
29 0732 23.4 119.8 3.0 3.5 Poor
29 0832 23.4 119.7 3.0 35 Poor
29 0932 234 119.6 3.0 3.5 Poor
29 1032 23.5 119.6 3.0 35 Poor
29 1132 23.6 119.6 3.0 35 Poor
29 1232 23.7 119.5 3.0 3.5 Poor
29 1332 23.7 119.5 3.0 3.5 Poor




[REFEI(UTC) UL BRI T Eh
H B ‘s s T cI Hefe e
29 1501 23.8 119.5 3.0 3.5 Poor
29 1532 23.8 119.4 3.0 3.5 Poor
29 1632 23.8 119.2 3.0 3.5 Poor
29 1732 23.8 119.1 3.0 3.5 Poor
29 1832 23.8 119.1 3.0 3.5 Poor
29 1932 23.8 119.1 3.0 3.5 Poor
29 2032 23.9 119.1 2.5 3.0 Poor
29 2132 24.0 119.0 2.5 3.0 Poor
29 2232 24.1 119.0 2.5 3.0 Poor
29 2332 24.2 118.8 2.5 3.0 Poor
30 0032 24.2 118.8 2.5 3.0 Poor
30 0132 24.2 118.8 2.5 3.0 Poor
30 0232 24.2 118.8 2.5 3.0 Poor
30 0332 24.2 118.8 2.5 3.0 Poor
30 0432 243 118.8 2.5 3.0 Poor
30 0532 244 118.8 2.5 3.0 Poor
30 0632 24.5 118.8 2.5 3.0 Poor
30 0732 24.5 118.8 2.5 3.0 Poor
30 0832 24.5 118.8 2.0 2.5 Poor
30 0932 24.5 118.8 2.0 2.5 Poor
30 1032 24.5 118.8 2.0 2.5 Poor
30 1132 24.5 118.8 2.0 2.5 Poor
30 1232 24.5 118.8 2.0 2.5 Poor
30 1332 24.6 118.8 2.0 2.5 Poor
30 1501 24.6 118.8 2.0 2.5 Poor
30 1532 24.6 118.7 2.0 2.5 Poor
30 1632 24.6 118.7 2.0 2.5 Poor
30 1732 24.7 118.6 2.0 2.5 Poor
30 1832 24.7 118.6 2.0 2.5 Poor
30 1932 24.7 118.6 2.0 2.5 Poor
30 2032 24.7 118.6 1.5 2.0 Poor
30 2132 24.7 118.6 1.5 2.0 Poor
30 2232 24.7 118.6 1.5 2.0 Poor
30 2332 24.8 118.5 3.5 4.0 Poor
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Table 4.Center positions of Typhoon NANMADOL observed by the Doppler radars of CW

FRE R RF
(UTC) T TERE | ARG (UTC) T TEEE | Bk
(N) (E) uh4 (N) (E) pAEs
H | K H | B
27 | 11 19.9 121.7 BT 28 | 07 21.1 121.2 %
27 | 12 19.9 121.8 BT 28 | 07 21.1 121.2 BT
27 | 13 19.9 121.4 BT 28 | 08 21.1 121.2 fE5i
27 | 14 19.9 121.5 BT 28 | 08 21.1 121.1 H
27 | 15 19.9 121.5 T 28 | 08 21.1 121.2 ET
27 | 16 19.9 121.3 /T 28 | 09 21.1 121.0 1E5E
27 | 17 19.9 121.5 BT 28 | 09 21.1 121.2 %
27 | 18 19.9 121.5 BT 28 | 09 21.1 121.1 BT
27 | 19 19.9 121.6 BT 28 | 10 21.1 121.0 fE5i
27 | 20 19.9 121.6 EBT 28 | 10 21.1 121.2 H
27 | 21 20.0 121.6 BT 28 | 10 21.1 121.1 ET
27 | 22 20.0 121.6 BT 28 | 11 21.1 121.1 pio i
27 | 23 20.0 121.4 BT 28 | 11 21.1 121.1 %
28 | 00 | 20.0 121.5 /T 28 | 11 21.1 121.1 HET
28 | 01 20.0 121.4 BT 28 | 12 21.1 121.0 s
28 | 02 20.0 121.4 ET 28 | 12 21.1 121.0 BT
28 | 03 20.0 121.4 BT 28 | 13 21.1 121.1 o
28 | 04 | 200 121.4 pize 28 | 13 21.1 121.0 BT
28 | 04 | 200 121.3 BT 28 | 14 21.1 121.0 e
28 | 05 21.1 121.3 pize 28 | 14 21.1 121.0 FT
28 | 05 21.1 121.3 g 28 | 15 21.1 120.8 L
28 | 05 21.1 121.3 T 28 | 15 21.1 121.0 BT
28 | 06 21.1 121.2 pize 28 | 16 21.1 120.7 o
28 | 06 21.1 121.3 L 28 | 16 21.1 120.9 FT
28 | 06 21.1 121.2 HET 28 | 17 21.1 120.8 L
28 | 07 21.1 121.2 b 28 | 17 21.1 121.0 HT




R ] B ¥ B .
(UTC) 3553 REEE | B ENG (UTC) T FeRE | Bk
(N) (E) prEd (N) (E) uhi#
H | K H | K
28 | 18 222 120.9 qis 29 | 16 23.3 119.4 L
28 | 18 222 121.0 BT 29 | 17 233 119.4 LB
28 | 19 222 120.8 LR 29 | 18 24.4 119.4 L
28 | 19 222 121.0 ET 29 | 19 24.4 119.3 Lo
28 | 20 22.2 120.9 g 29 | 20 23.3 119.2 B
28 | 20 222 120.9 BT 29 | 21 233 118.9 L
28 | 21 222 120.9 qis 29 | 22 23.3 118.9 L
28 | 21 222 120.9 BT 29 | 23 233 118.7 Lk
28 | 22 222 120.8 Lk 30 | 00 | 233 118.6 o
28 | 22 222 120.9 BT 30 | 01 24.4 119.2 Lo
28 | 23 22.2 120.6 g% 30 | 02 24.4 119.1 B
29 | 00 222 120.5 qits 30 | 03 24.4 119.1 LR
29 | o1 222 120.4 qis 30 | 04 | 244 119.2 L
29 | 02 222 120.4 813 30 | 05 24.4 119.1 o
29 | 03 233 120.3 Lk 30 | 06 24.4 119.0 L
20 | 04 | 233 120.2 o 30 | 07 24.4 119.0 s
29 | 05 23.3 120.2 g% 30 | 8 24.4 119.1 B
29 | 06 233 120.0 qits 30 | 09 24.4 119.0 K
29 | 07 233 119.9 okt 30 | 10 24.4 119.0 L
29 | 08 233 119.9 Hg 30 | 11 24.4 119.1 s
29 | 09 233 119.7 LR 30 | 12 24.4 119.0 s
29 | 10 23.3 119.7 Tk 30 | 13 244 118.8 B
29 | 11 233 119.7 qits 30 | 14 24.4 118.7 LK
29 | 12 233 119.7 LR 30 | 15 24.4 118.7 L
29 | 13 233 119.6 LR 30 | 16 24.4 118.7 L
20 | 14 | 233 119.6 Lk 30 | 17 24.4 118.7 ke
29 | 15 233 119.5 L
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Fig. 2. The 500 hPa streamline/isotach chart from August 2712UTC to 3012UTC.

[El3 20114E8 H21 H 31 HigAE -
Fig. 3. Ten-day (21 to 31 August 2011) mean sea surface temperature.
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Table 6. The daily and accumulated rainfall observed by CWB stations from 27" through 31"

August 2011
M BEHWE (2XK) S
G 27H 28H 29H 30H 31H Ny
e 3.9 32.5 30.0 0.2 0.0 66.6
i 2.5 30.2 30.3 3.4 0.0 66.4
=0 29.0 111.8 20.3 T 0.0 161.1
30 59.2 93.0 64.7 1.0 0.0 217.9
e 3.0 30.0 345 9.0 0.0 76.5
! 1.5 29.0 29.0 1.5 0.0 61.0
2]t 3.0 28.0 6.5 5.5 0.0 43.0
T 0.0 5.8 2.8 14.4 0.6 23.6
2 0.4 2.8 1.0 123 17.7 34.2
RERE 0.0 1.9 0.5 12.5 18.0 329
HH & 0.5 7.0 1.5 6.0 11.0 26.0
Eil 48.0 12.0 30.0 107.5 85.0 282.5
R ERL L 9.0 71.0 77.0 64.0 43.0 264.0
s 45 2.2 11.5 54.5 16.5 89.2
=R 2.5 4.0 82.3 52.0 26.0 166.8
[ 28.5 10.5 172.5 104.5 10.5 326.5
Pz 15.0 280.0 63.5 0.5 0.0 359.0
RRIh 67.0 181.0 89.3 9.1 2.0 348.4
= 39.0 236.5 58.5 30.5 9.0 373.5
Kk 55.0 197.0 119.5 98.5 51.4 521.4
1% 41.0 340.0 271.5 339.5 111.5 1103.5
[pallid 79.8 96.6 78.7 75.8 42.7 373.6
A T T 64.6 65.1 11.7 141.4
HEE 0.0 0.5 25.5 142.0 23.0 191.0
&F4 0.0 0.0 23.0 55.6 68.3 146.9
il 2.3 7.5 3.8 12.0 325 58.1
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Table 7. The daily and accumulated rainfall observed by CWB automatic raingauge stations ranking
top-20 from 27th through 31th August 2011

‘ N ZFHWE (2X) B
R | R | SRS =
27 28 29 30 31 L

1 %7k | COR370 | 103.5 292.0 259.5 371.5 185.0 | 1211.5
2 HEHE | COR280 98.0 273.0 332.0 360.5 102.5 | 1166.0
3 T | COR360 55.5 228.0 287.0 286.0 238.5 | 1095.0
4 ShEabE | COR350 36.5 190.0 258.0 258.5 210.0 | 953.0
5 L5 | CIR140 21.0 61.0 552.0 238.0 525 924.5
6 fE¥g | CIR300 98.0 242.5 187.0 169.5 78.5 775.5
7 g | CIR240 27.0 73.5 420.0 203.5 38.0 762.0
8 S+ | COR340 61.0 271.0 336.5 88.5 X 757.0
9 | H-FRtuli | COR420 98.0 319.0 115.0 140.5 73.0 745.5
10 | A | CIR290 47.0 2235 135.0 191.0 109.5 | 706.0
11 Frliiet CIR130 19.5 70.0 328.5 195.5 34.5 648.0
12 Kz C1T950 70.5 358.0 188.5 235 0.5 641.0
13 | Lf#E3z | CIRI20 20.0 46.5 345.5 200.0 27.0 639.0
14 R | CIR190 23.0 475 415.5 119.5 28.0 633.5
15 HiE s COR400 22.5 165.5 143.5 185.0 98.5 615.0
16 SIZN C0S700 79.0 283.5 193.5 40.0 13.0 609.0
17 | f#dl | C1v300 22.5 26.5 197.5 303.5 58.5 608.5
18 | 1A% | C1T830 36.5 359.5 201.5 2.5 0.5 600.5
19 K C1T940 62.5 342.0 160.5 14.0 3.0 582.0
20 JIE | CIR250 16.0 66.5 260.0 173.5 49.5 565.5
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Fig. 4. The accumulated rainfall of Nanmadol 2011 in Taiwan area (a) 8/27~8/31 (b) 8/28 (c¢)
8/29 (d) 8/30.
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Fig. 5. The variation of the pressure at Dawu weather station (2900L~2908L 29th August 2011).
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Table 8. The comparison of 24-h forecast position errors(km) for Typhoon NANMADOL

CwB PGTW RITD BABJ JUNE

26 97 A B
CwWB 97 0 C D

25 98 26 105
PGTW 106 8 105 0

26 97 25 106 27 107
RJTD 110 13 112 6 107 0

25 98 25 106 25 112 25 108
BABJ 108 10 108 2 108 -4 108 0

26 97 25 106 26 110 25 108 26 81
JUNE 81 -16 82 -24 81 -29 82 -26 81 0

ASRTRXHTY THERRF EIAH A H K B

BERIRX_[- FH#H 7 (km)
CEIRY il |- FH#RS 22 (km)
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Table 9. The comparison of 48-h forecast position errors(km) for Typhoon NANMADOL

CWB PGTW RJTD BABJ JUNE
22 210
CwB 210 0
21 217 22 217
PGTW 212 -5 217 0
22 210 21 212 23 220
RJTD 228 18 238 26 220 0
22 210 21 212 22 228 22 215
BABJ 215 5 224 12 215 -13 215 0
22 210 21 212 22 228 22 215 22 172
JUNE 172 -38 174 -38 172 -56 172 -43 172 0

210, 55 1SRRI EG ARG B 25 TR (CWB Ry AN JR) 2 72/ NRF TR (17 B3R Ll 2
Table 10. The comparison of 72-h forecast position errors(km) for Typhoon NANMADOL

CWB PGTW RJTD BABJ JUNE
18 367
CwWB 367 0
17 372 18 375
PGTW 367 -5 375 0
18 367 17 367 19 329
RJTD 339 -28 344 -23 329 0
18 367 17 367 18 339 18 345
BABJ 345 -22 351 -16 345 6 345 0
18 367 17 367 18 339 18 345 18 298
JUNE 298 -69 305 -62 298 -41 298 -47 298 0
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Report on Typhoon NANMADOL(1111) of 2011

Jiunn-Cherng Shang

Weather Forecast Center

Central Weather Bureau

ABSTRACT

Nanmadol, the 11" typhoon formed over the northwestern Pacific in 2011, was the only one

that affected Taiwan in the year. The storm developed from a tropical depression to the tropical storm
intensity over the ocean east of the Philippines at 1200UTC, 23 August 2011.
Nanmadol made landfall on southeastern coast of Taiwan at 2020UTC 28 August 2011, then

downgraded to a tropical storm because of Taiwan’s terrain soon after the landing. After that, it kept

on moving northwestward and left Taiwan from Tainan City around 0500UTC, 29 August. Nanmadol

downgraded to a tropical depression over Taiwan Strait at 0000UTC, 31 August.

The 24hrs, 48hrs and 72hrs mean forecast position errors by Central Weather Bureau were 97

km, 210km and 367km, respectively.

key words: landfall, gust, track forecast errors



