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Fig 1. The best track of typhoon Soulik.
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Table 1. The best-track positions, intensity and movement of typhoon Soulik(201307).

T [ EARE [ SRR
pmore | 0 | lwom | B2 B e w19 | 0@
CN | CB | EEwp | JF ) B E R | R | R
(m/s) | (m/s) | (km) (km)
2013070700 | 20.0 | 150.5 | 1004 12 20 EE MR RSRUBR
2013070706 | 20.0 | 150.0 | 1004 270 9 12 20 BV R RER
2013070712 | 20.0 | 149.0 | 1004 270 17 12 20 BV (R RER
2013070718 | 19.5 | 147.0 | 1004 255 36 12 20 EE MR RSRUBR
2013070800 | 19.1 | 1455 998 254 27 18 25 80
2013070806 | 19.2 | 144.0 995 274 26 20 28 100
2013070812 | 19.3 | 1428 985 275 21 25 33 150
2013070818 | 19.4 | 1415 980 275 23 28 35 150
2013070900 | 19.7 | 140.3 970 285 22 33 43 200 80
2013070906 | 19.9 | 1394 965 270 15 35 45 200 80
2013070912 | 20.3 | 138.1 950 288 24 40 50 200 80
2013070918 | 20.7 | 137.1 940 293 19 45 55 200 80
2013071000 | 21.1 | 1358 925 288 23 51 63 280 100
2013071006 | 21.4 | 134.7 925 286 20 51 63 280 100
2013071012 | 21.8 | 1335 925 290 22 51 63 280 100
2013071018 | 22.0 | 132.3 925 280 21 51 63 280 100
2013071100 | 22.1 | 130.9 925 274 24 51 63 280 100
2013071103 | 22.2 | 130.2 925 279 24 51 63 280 100
2013071106 | 22.3 | 129.6 925 280 20 51 63 280 100
2013071109 | 22.3 | 129.0 925 270 20 51 63 280 100
2013071112 | 224 | 1284 935 280 20 48 58 280 100
2013071115 | 22.6 | 127.7 935 287 25 48 58 280 100
2013071118 | 22.7 | 127.0 935 279 24 48 58 280 100
2013071121 | 22.7 | 1264 935 270 20 48 58 280 100
2013071200 | 22.8 | 125.9 935 282 17 48 58 280 100
2013071203 | 23.0 | 1254 935 293 19 48 58 280 100
2013071206 | 23.3 | 1249 935 303 20 48 58 280 100
2013071209 | 23.6 | 1244 935 303 20 48 58 280 100
2013071212 | 23.8 | 123.8 945 290 22 45 55 280 100
2013071215 | 24.3 | 1231 945 308 30 45 55 280 100
2013071218 | 24.8 | 1224 945 308 30 45 55 280 100
2013071221 | 249 | 1215 950 277 30 43 53 280 100
2013071300 | 24.8 | 120.9 960 260 20 38 48 280 50
2013071303 | 25.3 | 1204 965 318 25 35 45 250 50
2013071306 | 25.8 | 119.9 970 318 25 33 43 220 50
2013071309 | 26.4 | 1194 975 323 27 30 38 200 50
2013071312 | 26.5 | 118.7 980 279 23 28 35 180
2013071315 | 26.6 | 117.7 985 276 33 25 33 180
2013071318 | 27.6 | 117.3 994 340 39 20 28 120
2013071400 | 28.5 | 116.5| 1000 322 21 15 23 TR
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Fig.2. The 500 hPa geopotential height with wind vectors and satellite visible imagery at (a) 0000
UTC 8, (b) 0000 UTC 9, (c) 0000 UTC 10, (d) 0000 UTC 11, (e) 0000 UTC 12 July 2013.
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Table 2. Warnings issued by CWB for typhoon Soulik(201307).
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Fig. 3. The five-day( 7 to 11 Jul. 2013) mean sea surface temperature.
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Fig 4. The variation of the minimum pressure and maximum wind speed of typhoon Soulik.
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Fig.6. Mosaic Radar reflectivity from the Doppler radars of CWB and Wind with stream- line of
Ground truth analysis at (a) 12 H 1200 UTC, (b) 12 H 1500 UTC, (c) 12 H 1800 UTC, and

(d) 12 H 2100 UTC July 2013.
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Table 4. The daily and accumulated rainfalls of CWB stations during typhoon Soulik(2013) passage.
ik ZH R E (AL - 20K) o
pillhi 7H11H 7H 12 H 7H13H
G2 0 11.5 64 75.5
il 0 6.7 69.1 75.8
L 0 42,5 151 193.5
g 0 28.7 86.8 115.5
igel 0 50.5 115 165.5
] 0 36 95.5 1315
K 0 25 65 90
=1t 0 27 63.5 90.5
2 0 12.5 94 106.5
BT 0 145 197.9 212.4
2+ 0 2.9 280.3 283.2
ik 0 0 510 510
HHE 0 8.5 325 333.5
TR L 0 124 757 881
K 0 178.5 289 467.5
Te 0 0.2 129 129.2
E2r/M 0 0 14 14
T 0 T 75 75
A 0 0 17 17
=l 0 T 4 4
Jiscs 0 3 6.5 9.5
AR I 0 0.7 9.2 9.9
2R 0 T 12 12
RE 0 2 26.5 28.5
H& 0 0 0 0
[Eall 0 1 0 1
B 0 0 43.2 43.2
HEE 0 0 10.5 10.5
& 0 335 68.5 102
SAM| 0 0 118.4 118.4
Bl 0 0 24.5 245
O T F£/RFRER




5. & J(Soulik) g\ R 5 = TR R4 A & ke it -
Table 5. Statistics for CWB on typhoon Soulik(201307).

TRACK POSITION ERRORS

DTG NO. LAT LONG | WIND | 12 24 36 48 72 96 120
13070700 1 20.0N 150.5E 12
13070706 2 20.0N 150.0E 12
13070712 3 20.0N 149.0E 12
13070718 4 19.5N 147.0E 12
13070800 5 19.1N 145.5E 18 22 56 89 111 83 121 156
13070806 6 19.2N 144.0E 20 11 46 70 78 53 102 200
13070812 7 19.3N 142.8E 25 24 33 56 46 44 174 356
13070818 8 19.4N 141.5E 28 33 47 38 43 80 152 318
13070900 9 19.7N 140.3E 33 38 43 61 78 157 233
13070906 | 10 19.9N 139.4E 35 15 30 21 44 133 195
13070912 | 11 20.3N 138.1E 40 24 38 22 78 133 231
13070918 | 12 20.7N 137.1E 45 11 21 33 84 102 259
13071000 | 13 21.1N 135.8E 51 45 33 43 68 91
13071006 | 14 214N 134.7E 51 33 21 20 68 45
13071012 | 15 21.8N 133.5E 51 0 11 44 39 74
13071018 | 16 22.0N 132.3E 51 0 30 44 0 128
13071100 | 17 22.1N 130.9E 51 11 44 49 98
13071103 | 18 22.2N 130.2E 51 11 56 22 90
13071106 | 19 22.3N 129.6E 51 11 39 0 56
13071109 | 20 22.3N 129.0E 51 11 30 52 46
13071112 | 21 224N 128.4E 48 0 32 63 56
13071115 | 22 22.6N 127.7E 48 38 30 56 140
13071118 | 23 22.7N 127.0E 48 46 38 44 74
13071121 | 24 22.7N 126.4E 48 52 0 37
13071200 | 25 22.8N 125.9E 48 42 59 45
13071203 | 26 23.0N 125.4E 48 22 37 104
13071206 | 27 23.3N 124.9E 48 44 40 69
13071209 | 28 23.6N 124.4E 48 55 46
13071212 | 29 23.8N 123.8E 45 60 68
13071215 | 30 24.3N 123.1E 45 37 | 111
13071218 | 31 24.8N 122.4E 45 11 60
13071221 | 32 24.9N 121.5E 43 20
13071300 | 33 24.8N 120.9E 38 30
13071303 | 34 25.3N 120.4E 35 104
13071306 | 35 25.8N 119.9E 33 99
13071309 | 36 26.4N 119.4E 30
13071312 | 37 26.5N 118.7E 28
13071315 | 38 26.6N 117.7E 25
13071318 | 39 27.6N 117.3E 20
13071400 | 40 28.5N 116.5E 15

AVERAGE 31 41 47 68 94 183 258
# CASES 31 27 23 19 12 8 4
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Fig 7a. The accumulated rainfall in Taiwan area

during typhoon Soulik passage from

1016UTC to 1116UTC Sep 2013.
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Fig 7b. The accumulated rainfall in Taiwan area
during typhoon Soulik passage from
1116UTC to 1216UTC Sep 2013.
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Fig 7c. The accumulated rainfall in Taiwan area

during typhoon Soulik passage from
1216UTC to 1316UTC Sep 2013.
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Fig 7d. The accumulated rainfall in Taiwan area
during typhoon Soulik passage from
1016UTC to 1316UTC Sep 2013.
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Fig.8a. Hourly (a)10-min-average wind, (b)
Temperature, (c)Dew point temperature
(d)mean sea level pressure at llan Station
(46708) from 08TST 11 to 23TST 13
July 2013.
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Fig.8&c. Hourly (a)10-min-average wind, (b)
Temperature, (c)Dew point temperature
(d)mean sea level pressure at Keelung
Station (46694) from O8TST 11 to 23TST
13 July 2013.
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Fig.8b. Hourly (a)10-min-average wind, (b)
Temperature, (c)Dew point temperature
(d)mean sea level pressure at Suao
Station (46706) from O08TST 11 to
23TST 13 July 2013.
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Fig.8d. Hourly (a)10-min-average wind, (b)
Temperature, (c)Dew point
temperature (d)mean sea level
pressure at Hsinchu Station (46757)
from 08TST 11 to 23TST 13 July
2013.
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Fig.9a. The hourly temperature and relative humidity of station 46766 at 11 and 13 (TST) Jul
2013.
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Fig.9b. The hourly temperature and relative humidity of station 46761 at 11 and 13 (TST) Jul

2013.
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Fig.9c. The hourly temperature and relative humidity of station 46699 at 11 and 13 (TST) Jul 2013.

6. B THIRELALESER IMEJE 24 /NS FDRIERE 2 PRI -

Table 6. 24-Hour Mean Forecast Position Error(km) of selective techniques for Typhoon Soulik

(201307).
IR EEXREZEE R
CWB— G RHE R -
PGTW — SE & Be B 0 FERTEHL -
BCGZ — &N FERTEH -
JUNE—IG ~ UA ~ NCEP ~ EC 2 PU{& #5{8 Fa# 5 = ENSEMBLE -

cwB PGTW RJTD BABJ BCGZ
CwB 27 41
41 0
PGTW 20 39 20 37
37 -2 37 0
RJTD 27 41 20 37 31 43
45 4 41 4 43 0
BABJ 23 38 16 35 24 40 24 35
35 -3 32 -3 35 -5 35 0
BCGzZ 7 48 7 43 7 61 3 24 7
66 18 66 23 66 5 38 14 66
RKSL 15 35 15 33 15 32 15 33 2
46 11 46 13 46 14 46 13 31
JUNE 20 39 20 37 20 41 16 32 7
36 -3 36 -1 36 -5 36 4 42
A B
C D

AT X BLY TR AR EI B

B #For X il T A 24 /NRFEETERZE(KM)

C R Y il FTEHT A 24 /NFESFIEERZE (KM)

D R Y il T A X Sl THER T A AR (KM)

21

RITD— HAZ FEIFEE -
BABJ—Jb3 2 T EITHT -
RKSL—Fa§& 2 FEITHA -

66

41
-10
66

RKSL

15
46
15
34

JUNE
46
0
46 20 36
-12 36 0
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Table 7. 48-Hour Mean Forecast Position Error(km) of selective techniques for Typhoon
Soulik(201307).

CWB PGTW RITD BABJ BCGZ RKSL JUNE
CWB 19 68
68 0

PGTW 16 64 16 49
49  -15 49 0
RITD 16 64 16 49 16 54
54  -10 o4 5 54 0
BABJ 19 68 16 49 16 54 20 T4
5 T 68 19 68 14 4 0
BCGZ 3 62 3 48 3 58 3 103 3 82
82 20 82 34 82 24 82 -21 82 0
RKSL 15 63 15 49 15 53 15 61 2 67 15 60
60 -3 60 11 60 7 60 -1 81 14 60 0
JUNE 16 64 16 49 16 54 16 68 3 82 15 60 16 60
60 -4 60 11 60 6 60 -8 68 -14 59 -1 60 0

7 8. HTHIMREAL &R IHEJE 72 /NEFFEAIERZE =~ PR -

Table 8. 72-Hour Mean Forecast Position Error(km) of selective techniques for Typhoon Soulik

(201307).
CWB PGTW RJTD BABJ BCGZ RKSL JUNE
CWB 12 94
94 0
PGTH 12 94 12] 87
87 -1 87 0
RITD 12 94 12 8 12 75
75 -19 75 12 75 0
BABJ 12 94 12 87 12 75 12 102
102 8 102 15 102 27 102 O
BCGZ
RKSL 12 94 12 87 12 75 12 102 12 97
97 3 97 10 97 22 97T -5 97 0
JUNE 12 94 12 87 12 75 12 102 12 97 12
8 -9 8 -2 8 10 8 -IT 85 -12 8
A B
C D

AR X BLY TR AR EI B

B R X il RFEHR T 72 /NERP SRR (KM)

C R Y il FFEHT A 72 /NFESF SRR 7E (KM)

D R Y Bl P I AE X il THER R AIEE (KM)
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Table 9. 96-Hour Mean Forecast Position Error(km) of selective techniques for Typhoon Soulik

(201307).
CWB PGTW RITD BABJ  BCGZ RKSL JUNE
CWB 8 183
183 0
PGTH 8 183[ 8] 190
190 7[ 190 0
RITD 8 183 8 190 8 137
137 46 137 -53 137 0
BABJ
BCGZ
RKSL 8 183 8 190 8 137 8§ 180
180 -3 180 ~-10 180 43 180 0
JUNE 8 18 8 190 8 137 8 180 8 302
302 119 302 112 302 165 302 122 302 0

% 10, B THEEEAEERTIRE 120 /NFFFEOHIER 22 2 LEHGE

Table 10. 120-Hour Mean Forecast Position Error(km) of selective techniques for Typhoon Soulik

(201307).
CWB PGTW RJITD BABJ BCGZ RKSL JUNE
CWB 4 258
258 0
PGTW 4 258 4] 284
284 26| 284 0
RJTD 4 258 4 284 4 235
235 -23 235 49 235 0
BABJ
BCGZ
RKSL 4 258 4 284 4 235 4 331
97 3 97 10 97 22 331 0
JUNE 4 258 4 284 4 235 4 331 4 462
462 204 462 178 462 227 462 131 462 0
A B
C D

AFOR X BLY THERFF AR E RIS

B #or X il EFEHT A2 120 /NSRS (KM)

CFoR Y il EFEH A 120 /N SFHTER 22 (KM)

D FoR Y Bl THER U7 7AE X il BT AT VAR (KM)
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Report on Typhoon Soulik (1307) of 2013

Wei-Liang Chen

Weather Forecast Center, Central Weather Bureau, R.O.C.

ABSTRACT

Typhoon Soulik was the seventh tropical cyclone in 2013 to form over the western North Pacific
Ocean. It was the first one that the Central Weather Bureau (CWB) issued tropical storm/typhoon
warnings of the year. Soulik organized into a tropical storm at 0000 UTC July 8 when it was located
about 2,600 km east of Eluanbi (the southernmost tip of Taiwan).The storm moved toward the
west-northwest and intensified.Soulik reached its maximum intensity at 0000 UTC July 10 with an
estimated maximum sustained wind of 51 m/s near its center and a central sea level pressure of 925
hPa. After 0000 UTC July 12, the moving direction changed to the northwest as Soulik approached
the sea northeast of Taiwan. The storm made landfall on the shoreline between the New Taipei city
and llan county at around 1900 UTC July 12, then moved into the Taiwan Strait form Hsinchu at
around 0000UTC July 12 along the flow direction of the sea moving towards the northwest .After
passing through the Taiwan Strait, it finally made a second landfall over the Fujian province of China
and then became a tropical depression at 0000 UTC July 14.

Soulik brought strong winds and extremely torrential rain to Taiwan, especially in the
mountainous areas of the northern ,central and southern Taiwan. The maximum accumulated rainfall
of 964.0 mm was observed at the Bi-lan station in the Hsinchu county during its passage over Taiwan.
Furthermore, a peak gust of 59.4 m/s was recorded at the Pengjiayu station.

Verification results of storm track showed that the 24 hr, 48 hr, and 72 hr, 96hr, 120hr, official
errors of CWB forecast were 41 km, 68 km, and 94 km, 183km, 258km respectively. The values are
much less than the seasonal averages.

Key wrods: Typhoon Soulik, landfalling typhoon
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