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Fig 1. The best track of Typhoon Usagi.
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Table 1. The best-track positions, intensity and movement of Typhoon Usagi.

(UTC) (hPa) degree | Km/hr | FFAEUE m/s | [E)E m/s| 30kts km | 50kts km
091600 | 17.4 {133.0 1002 -99 -99 15 23 - -
091606 | 17.5(133.0 1002 360 2 15 23 - -
091612 | 17.5(1315 1002 270 26 15 23 - -
091618 | 17.6 |131.5 998 360 2 18 25 100 -
091700 | 17.6 |131.4 998 270 2 18 25 100 -
091706 | 17.6 {131.3 998 270 2 18 25 100 -
091712 | 17.6 {131.2 985 270 2 25 33 150 -
091718 | 17.6 |131.1 990 270 2 23 30 150 -
091800 | 17.6 {130.6 985 270 9 25 33 150 -
091806 | 17.6 {130.2 978 270 7 30 38 180 50
091812 | 17.3(129.6 970 242 12 33 43 200 50
091818 | 17.2 {128.7 960 263 16 38 48 220 80
091900 | 16.9 {128.3 955 232 9 40 50 220 80
091906 | 17.5(128.0 935 335 12 48 58 250 100
091912 | 18.2 {127.3 920 316 18 53 65 250 100
091918 | 18.7 {126.5 910 303 17 55 65 280 120
092000 | 19.3|125.5 910 302 20 55 68 280 120
092006 | 19.8 {1245 910 298 19 55 68 280 120
092012 | 20.0 {123.8 910 290 12 55 68 280 120
092018 | 20.4 [122.6 915 290 22 53 65 280 120
092100 | 20.6 {121.8 915 284 15 53 65 280 120
092106 | 20.8 {120.8 925 283 18 51 63 280 120
092112 | 21.1(119.7 935 286 20 48 58 280 120
092118 | 21.4(118.8 940 286 17 45 55 250 100
092200 | 21.7 {117.9 945 289 17 43 53 250 100
092206 |22.4 {116.7 950 303 24 40 50 200 80
092212 | 22.9(115.3 960 291 26 38 48 200 80
092218 | 23.2 {113.7 975 282 28 30 38 150 50
092300 | 23.7 |112.6 990 296 21 23 30 150 -
092306 |24.5(110.6 1002 294 37 15 23 G MR RER
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Table 2. Warnings issued by CWB for Typhoon Usagi(2013).
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23 PRRSERSZEE P LESE 19 RRRBAE FOEMLRE -
Table 3. Eye-fixes for Typhoon Usagi by the Satellite Center of CWB.

iE(UTC) PALE SREGET | SEfr 15E(UTC) HLALE SRR | TEfr
H | B @) &% | T |Cl) ehkfs | | H | BF | &F | &8 | T | Cl| A5
16 | 1132 | 175 | 1317 | 1.5 |15| Poor 1532 | 203 | 1229 | 6.0 |65 | Good
1732 | 176 | 1316 | 20 |20 | Poor 1632 | 203 | 1228 | 6.0 |65 | Good
2032 | 176 | 131.4 | 20 |20 | Poor 1732 | 204 | 1226 | 6.0 |65 | Good
2332 | 176 | 1314 | 20 |20 Poor 1932 | 204 | 1223 | 6.0 |65 | Good
17 | 0232 | 176 | 1313 | 25 |25| Poor 2032 | 204 | 1222 | 55 |65 | Good
0532 | 176 | 131.3 | 25 |25 Fair 2132 | 205 | 1221 | 55 |65 | Good
0832 |17.6 | 131.2 | 25 |25 Poor 2232 | 206 | 1219 | 55 |65 | Good
1132 | 176 | 1311 | 25 |25| Poor 2332 | 206 | 121.7 | 55 |6.0 | Good
1432 | 177 | 1311 | 25 |25| Poor | |21 |0032 | 207 | 1216 | 55 |6.0 | Fair
1732 | 17.8 | 1307 | 3.0 |30| Poor 0132 | 207 | 1214 | 55 |6.0| Fair
2032 | 176 | 1304 | 30 |3.0| Poor 0232 | 207 | 1212 | 55 |6.0| Fair
2332 | 175 | 1304 | 35 |35| Poor 0332 | 207 | 121.1 | 55 |6.0| Fair
18 | 0232 |17.1 | 1303 | 35 |35| Fair 0432 | 208 | 1209 | 50 |55 Fair
0582 | 172 | 130.1 | 35 |35| Poor 0532 | 209 | 1208 | 50 |55 Fair
0832 | 17.3 | 1299 | 35 |35| Poor 0632 | 21.0 | 1206 | 50 |55 Fair
1132 | 173 | 1295 | 40 |40 | Good 0732 | 21.1 | 1205 | 50 |55 Fair
1432 | 173 | 1289 | 45 | 45| Good 0832 | 21.1 | 1203 | 50 |55 Fair
1732 | 17.3 | 1286 | 45 |45| Fair 0932 | 211 | 1200 | 50 |55| Fair
2032 | 17.0 | 1283 | 45 |45| Fair 1032 | 211 | 1199 | 50 |55| Fair
2332 | 169 | 1284 | 45 |45 Fair 1132 | 211 | 1196 | 45 |50 | Fair
19 | 0232 |17.3 | 1283 | 45 |45| Fair 1232 | 210 | 1196 | 45 |50 | Fair
0532 | 176 | 1280 | 55 |55 Fair 1332 | 211 | 1194 | 45 |50 Fair
0832 | 17.8 | 127.6 | 6.0 |6.0| Good 1432 | 212 | 1192 | 45 |50 Fair
1132 | 182 | 1273 | 65 |65 | Good 1532 | 212 | 1191 | 45 |50 Fair
1732 | 188 | 1264 | 65 |65 | Good 1632 | 214 | 1190 | 45 |50 | Fair
1832 | 189 | 1262 | 65 |65 | Good 1732 | 214 | 1189 | 45 |50 Fair
1932 | 189 | 1261 | 65 |65 | Good 1832 | 215 | 1187 | 45 |50 Fair
2032 | 190 | 1259 | 65 |6.5| Good 1932 | 215 | 1186 | 45 |50 | Fair
2132 | 190 | 1259 | 65 |6.5| Good 2032 | 215 | 1184 | 45 |50 | Fair
2232 | 191 | 1257 | 65 |65 | Good 2132 | 216 | 1182 | 5.0 [5.0 | Poor
2332 | 192 | 1255 | 6.0 |6.5| Good 2232 | 21.7 | 1180 | 5.0 [5.0 | Poor
20 | 0032 | 194 | 1254 | 6.0 | 65| Good 2332 | 218 | 1179 | 50 |50 | Fair
0132 | 195 | 1252 | 6.0 [6.5| Good | | 22 {0032 | 219 | 117.8 | 50 |5.0| Good
0232 | 196 | 1250 | 6.0 |6.5| Good 0132 | 220 | 1176 | 50 |5.0 | Good
0332 | 196 | 1248 | 6.0 |6.5| Good 0332 | 222 | 1172 | 50 |50 | Good
0501 | 19.7 | 1247 | 6.0 |6.5| Good 0432 | 223 | 117.0 | 5.0 |5.0 | Good
0532 | 19.7 | 1246 | 6.0 |6.5| Good 0532 | 224 | 1168 | 45 |50 | Good
0632 | 198 | 1244 | 6.0 [6.5| Good 0832 | 228 | 116.1 | 45 |5.0 | Good
0732 | 198 | 1242 | 6.0 |6.5| Good 1132 | 229 | 1153 | 40 |45 Poor
0832 | 198 | 1241 | 65 |6.5| Good 1432 | 230 | 1146 | 40 |45| Poor
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0932 199 | 1240 6.5 | 65| Good 1732 23.2 113.7 35 (40| Poor
1032 | 20.0 | 1239 65 |65| Good 2032 | 234 113.4 35 | 40| Poor
1132 | 20.1 | 1238 65 |65| Good 2332 | 239 112.7 3.0 | 35| Poor
1232 | 20.2 | 123.6 6.5 | 65| Good 23 | 0232 24.0 112.2 3.0 [35]| Poor
1332 | 20.3 | 123.3 6.5 | 65| Good 0532 24.1 1111 25 | 35| Poor
1432 | 20.3 | 123.2 65 |65| Good 1132 | 25.1 110.5 20 | 25| Poor
4 PR REFHREEEIEHE 19 SFRREGE O ERLRER -
Table 4. Eye-fixes for Typhoon Usagi by the radar stations of CWB.
- o = I
PP weey | mee | SEE | FIEE g | e | T
21 00 20.6 121.8 THZ 13 21.1 119.6 BT
00 20.6 121.8 BT 14 21.1 1195 %
01 20.7 121.6 TH% 14 21.1 1194 BT
01 20.7 121.6 BT 15 21.1 119.3 %
02 20.7 121.3 TH% 15 21.2 119.3 ET
02 20.7 121.3 BT 16 21.2 119.1 %
03 20.7 121.2 H% 16 21.2 119.1 BT
03 20.7 121.2 BT 17 21.3 119.0 i
04 20.7 121.1 TRz 17 21.3 119.0 BT
04 20.7 121.1 BT 18 21.4 118.9 i
05 20.8 120.9 pid 18 21.4 118.9 BT
05 20.8 120.9 BT 19 21.4 118.7 R
06 20.9 120.8 gy 19 21.5 118.7 BT
06 20.9 120.8 BT 20 215 118.6 %
07 21.0 120.6 TH% 20 21.5 118.5 ET
07 21.0 120.6 BT 21 21.6 118.4 %
08 21.0 120.4 TH% 21 21.6 118.4 ET
08 21.0 120.4 RT 22 21.6 118.2 p;cd
09 21.0 120.2 TH% 23 21.7 118.1 %
09 21.1 120.2 BT 22 00 21.8 118.0 pd
10 21.1 120.0 T 01 21.8 117.8 T
10 21.1 120.0 BT 02 22.0 117.6 TR
11 21.0 119.9 T 03 22.1 117.5 gd
11 21.1 119.9 BT 04 22.2 117.3 R
12 21.0 119.7 i 05 22.3 117.1 aud
12 21.1 119.7 BT 06 224 116.8 p;cd
13 21.0 119.6 gy
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Fig 2. The 500hPa streamline/isotach chart.
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Fig 4. The ten-day(11 to 20 Sep 2013)mean sea surface temperature.
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Fig5. The MTSAT IR satellite image at (a)1812UTC (b)1912UTC (¢)2012UTC (d)2112UTC Sep 2013.
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Table 6. The daily and accumulated rainfalls of CWB stations from 19th through 22th

September 2013.
ZHME (Z24) =
b 19 H 20 H 21 H 22 H FHR
S 0.5 6.8 10.3 2.4 20
HE 1.1 16.5 435 47 108.1
fg] 20 23 111 12.5 166.5
T 19 40.5 95.5 9 164
=1t 13.5 26.5 435 14.7 98.2
Wits 13 52 31 4 100
B2 T 7 4 4 15
BT 0 6.1 1 4.4 115
iati-a T 0 2 2
Zh 0 0 0.6 55 6.1
HHE 0 0 7.5 9.5 17
B 0 T 0.2 6.4 6.6
HEE 0 0 1.4 22.2 23.6
P EE L 5.5 0.4 95.5 225 123.9
KL 5 7 129.5 92.5 234
=% 0.5 0 1.2 6.5 8.2
=5 0 0 1.5 12.5 14
Sl 0.5 0 10.5 35 46
B 0.5 11.5 298.5 85.5 396
Ll 13 13.4 103.6 1.5 1315
PANZY 14 115 190.5 445 260.5
=5 10.7 1.6 185 31.5 228.8
R 10.5 12 171 114 307.5
{Eik 18.5 55 115 152.5 291.5
B 49.8 18.6 42.4 20.1 130.9
EH 19.3 30.8 24.4 45 1195
4P 0 0 0 16.4 16.4
E 2.5 1 1.3 0.5 5.3
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Table 7. The daily and accumulated rainfalls of CWB automatic raingauge stations ranking top 20
from 19th through 22th September 2013.

EEIEREV ZEHAME
; RiER =
Harm U544 auii 19H | 20H | 21H | 22 H
TEEER % PN E C0T820 5.5 11 498 344 858.5

TR He C1T980 | 125 | 225 | 444 | 3565 835.5
LU B C0S750 12 285 | 5215 | 239 801

fE3EER% E A5 C1S850 12 275 567 170 776.5
B % paur il C1R440 5 4 4625 | 301 772.5

{CH#ER% FYS] C1T810 45 33 4845 | 1885 710.5
H R e C1lU511 61 140 379 130 710
{CH#ER% s C1T800 35 17.5 408 269 698
2R ;] C1S660 14 255 | 4145 | 234 688
H R AL CouU710 37 1245 | 353 148 662.5
{CH#ER% BHE C0Z020 255 | 155 389 220 650
LU i C0S740 16 22 4445 | 140 622.5
T REEF C0S710 10.5 9.5 441 | 1485 609.5
{CH#ER% EH C0Z061 27 32 348 | 1975 604.5
=LA il C1S820 11 3 325 | 260.5 599.5
TEHE R R C1T990 21 295 | 3575 | 1845 592.5
ST B R C1V190 11 7 261 302 581
{CH#ER% % C1T910 18 16 300.5 | 220.5 555
FEHE R K% C1T950 25 23 2675 | 239 554.5
{CH#ER% A C1T830 13 125 258 | 2655 549
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Table 8. The maximum wave hight of CWB data buoy stations during Typhoon Usagi affecting Taiwan.

& 1ilG
(o305 (3251 B EANTR | SR
e 23:50:50~2013-09-22|23:59:59~2013-09-22 | " | T PRI | SR
159:50) B | 145959 A | o L] | R
SR (AR) (&)
e TV 2013/9/21 17:00 14.13 2013/9/21 17:00 14.13
FOPESNEERNT | 2013/9/21 23:00 13.42 2013/9/21 23:00 13.42
ERERIHE 2013/9/21 08:00 12.13 2013/9/21 08:00 12.13
IS ERHEE 2013/9/21 10:00 7.7 2007/10/6 13:00 23.67
INRERE R 2013/9/22 05:00 7.38 2009/8/8 07:00 12.74
SHC BRI 2013/9/22 07:00 7.2 2013/9/22 07:00 7.2
BRI 2013/9/21 00:00 5.84 2010/9/19 07:00 15.05
{63 2013/9/21 05:00 5.79 1997/8/29 02:00 11.94
R tHE R 2013/9/21 18:00 4.74 2013/7/13 11:00 11.29
ST RI 2013/9/21 22:00 4.41 2010/9/20 07:00 9.12
FEJE AR 2013/9/21 12:00 4.3 2013/7/13 03:00 12.79
L -y 9R 2013/9/21 12:00 4.1 2011/10/3 20:00 6.84
S -y SOR T 2013/9/21 06:00 3.22 2013/6/16 00:00 10.76
WL 2013/9/21 06:00 2.76 2008/9/28 18:00 12.45
TR LR 2009/6/21 09:00 11.71
ERYNEE RN 2012/9/28 00:00 18.88
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84




% 9. 55 19 LA REEE S TR (CWB BANm) 2 24 /NiF PR L B 3R 72 PR -

Table 9. The comparison of 24-hour forecast position errors(km) for Typhoon Usagi.

CWB

PGTW

RIJTD

BABJ

JUNE

CwB

29| 83

83 0

18 78 18
66 -12 66
29 83 18
83 0 91
19 72 13
77 5 88
22 91 18
89 -2 81

PGTW

66

66
25
62
26
66
15

38
86
28
78
22
89

RITD

31
79
14
84

BABJ

79

88

JUNE
Al B
Cl D

AR XY TR EIEEIRI R EL
B FoR X il LR # R (km)
C R Y BT R (km)

D R Y BTEE AL X ShTEE T A AR

25 93
93 0
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Table 10. The comparison of 48-hour forecast position errors(km) for Typhoon Usagi.

CwWB

PGTW

RJTD

BABJ

JUNE

CwB

21| 106

106 0
15 107 15
84 -23 84
18 111 15
136 25 143
16 87 12
112 25 130
18 111 15
93 -18 100

PGTW

84

84
59
78
52
84
16

18
136
13
127
18
93

RJTD

26
118
13
84

85

BABJ

JUNE
21 113
113 0
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Table 11. The comparison of 72-hour forecast position errors(km) for Typhoon Usagi.

CwB PGTW RITD
14| 138
CcwB 138 0
11 148 11 72
PGTW 72 -76 72 0
14 138 11 72 14 193
RITD 193 55 204 132 193 0O
11 122 9 65 11 173
BABJ 136 14 146 81 136 -37
14 138 11 72 14 193
JUNE 132 -6 135 63 132 -61
t - R
FH 3t AT Ty T 51 SRt -
(—) REBEEAE R 6 KX 12 /NEFHYE it

(=)

] - S¢fe 2R I GR A - AT LK
PRESEIRFEE 55m/s o 7 SRR SRR ALK
5 280 N HL -
TORRATHAK e R Ehis Ry dg b - (HE 19
H EE e R K 202 AL T 10 R R S Y AT
fRERAR PG ILrE 5 e 22 HiEEE 1
MBIRGRY 23 HAEAKRERER - 23 H
06UTC ks Ry BT RSB
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BABJ JUNE

22 147

147 0

11 136 17 157

112 -24 157 0
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Report on Typhoon Usagi(1319) of 2013

Ya-Yin Lo
Weather Forecast Center

Central Weather Bureau

ABSTRACT

Usagi, the 19th typhoon formed over the Western North Pacific in 2013, was the fifth one that
influenced Taiwan area. Usagi originated over the east of the Philippine Islands at 18UTC, 16 September
2013. As it slowly moved westward, it intensified into a typhoon. After 19 September, Usagi turned
west-northwestward and it’s center passed over Bashi Channel. Then, Usagi made landfall on Mainland
China. It’s intensity decayed very quickly and downgraded into a tropical depression at 06UTC, 23
September 2013.

During Usagi’s passsge, it brought a large amount of precipitation over eastern Taiwan, especially
in the mountain area. The maximum accumulated rainfall amount was 858.5mm, the peak gust over
Lanyu was 65.3m/s and Hengchun was 45.5m/s.

The 24hrs, 48hrs and 72hrs mean forecast position errors by Central Weather Bureau were 83 km,
106km and 138km, respectively.

Key words: Typhoon Usagi, gust
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