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Stations of the TREIRS
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Station distribution of the Taiwan Rapid Earthquake Information Release System
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Figure 2. Function of station coverage used in this study.
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Figure 9. Distribution of eight areas (A1-A8) suggested to increase stations and six areas

(B1-B6) to decrease stations.
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OPTIMIZATION OF STATION DISTRIBUTION OF THE TAIWAN
RAPID EARTHQUAKE INFORMATION RELEASE SYSTEM

Yih-Min Wu
Seismology Center, Cetnral Weather Bureau, Taipei, Taiwan

Tzay-Chyn Shin
Central Weather Bureau, Taipei, Taiwan

Yi-Ben Tsai
Institute of Geophysics, National Central University, Chung-li, Taiwan

ABSTRACT

In this study, we investigated the optimization of station deployment of the
Taiwan Rapid Earthquake Information Release System (TREIRS) by analyzing the
existing station coverage, potential damage earthquake from 1900 to 1998, and
easiness of setup seismic rapid reporting station. The results suggested that there
are eight areas should add new stations and remove a few stations from six dense
coverage areas.

Keywords: Earthquake, Seismic Rapid Reporting System, and Potential
Damage Earthquake. l
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ABSTRACT

A successful forecast of the Ultra-Violet Index { UVI } mainly depends on

the correct estimation of cloud attenuation effect. Since the cloud amount may

become one of daily forecast items at the Central Weather Bureau in the future,

this research conducted analysis of UVI and observed cloud-amount data at

Taipei and Cheng-Kung stations from 1994 to 1996, in order to provide a UVI

prognostic method based on cloud amount information.
We first isolated the cloud effect on the UVI. The clear-sky UVI value of
each station was determined from the UVI observations, and a Cloud Afttenuation

Factor ( CAF ) was defined as the ratio between the observed UVI and the clear-

sky UVI. The corresponding relations between CAF and cloud amount were quan-

tified by four categories of cloud amount: (1) clear, (2} scattered, (3) broken, and ()

overcast. A UVI forecast method was proposed based on the statistical characteris-

tics of CAF and cloud amount.

The predicted UVI by this forecast method has

root-mean-square errors of 1.72 and 1.85 at Taipei and Cheng-Kung stations,

respectively; 60 % of the forecast events have absolute errors less than 1. The

standard deviation of predicted UVI is very small regardless of the value of

observed UVI, which indicated that this UVI prediction method can maintain

certain forecast performance under different sky conditions.
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Fig 1. The track of typhoon WINNIE issued by CWB

# 1. BieRsEZEHE - o B B M AR AL P O (T R SRR B LR R
Table 1. Center location and intensity of typhoon WINNIE analysed by CWB

R L o U AR LR | BE A E(km) -
(EBE [Ji@eN) | BECE) | (Hpa) | MiEms) | i | H# e
081614 | 24.0 | 131.1 | 945 43 300 | 100 AT AR
081617 | 24.1 | 130.6 | 945 43 300 | 100

081620 | 241 | 1301 | 945 43 300 | 100

081623 | 24.1 [ 129.7 | 945 43 300 | 100

081702 | 242 11293 | 953 40 300 | 100

081705 | 243 | 1287 | 953 40 300 | 100 | Sefei bbe CEE S
081708 | 24.5 | 1283 | 953 40 300 | 100

081711 | 248 | 127.8 | 953 40 300 | 100

081714 | 252 T 121 | 953 40 300 | 100

0817171 253 | 1266 | 953 40 300 | 100

081720 | 253 | 1262 | 953 40 300 | 100

081723 | 255 | 125.7 | 953 40 300 | 100

081802 | 258 | 125.0 | 953 40 300 | 100

081805 | 26.0 | 1245 | 953 40 300 [ 100

081808 | 26.3 | 1242 | 953 40 300 | 100

081811 | 27.0 | 1234 | 953 40 300 | 100

081814 | 272 | 1224 | 953 40 - 300 | 100

081817 273 | 1221 | 953 40 300 | 100

0818201 27.9 | 121.9 | 960 38 300 | 100

081823 | 287 | 121.1 | 965 35 250 | 80 e - R R 2R
081902 29.5 ] 1201 | 970 33 | 250 | 80 R L REBR
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Fig 2. The track of typhoon AMBER issued by CWB

#2. THRASEIM - FRERRDHHEGRESCELRERCERE
Table 2. Center location and intensity of typhoon AMBER analysed by CWB

B LB FLRE R LR BEEE KD 5
(A E8) JL@CN) | =ECE) | (Hpa) | Bfws) [ w8 | +8& A

082708 | 19.1 126.2 a50 43 200 80 S b BB
082711 19.4 125.9 950 43 200 80

082714 | 194 1254 950 43 200 80

0827171 19.5 125.4 950 43 200 R0

0827201 19.7 125.1 945 45 250 100 Ergiie ol e i
082723 19.9 124.6 945 45 250 100

082802 | 20.3 124.2 945 48 250 100

082805 | 204 124.1 a45 48 250 100

082808 | 20.7 123.7 945 48 250 100

082811 21.1 123.3 945 48 250 100

082814 | 214 122.9 945 48 250 100

082817 | 21.7 122.7 945 43 250 100

082820 | 22.1 122.5 945 43 250 100

082823 | 22.8 122.2 945 48 250 100

082002 | 234 121.6 945 48 250 100

082905 239 121.2 9350 43 250 100

082908 | 24.2 120.8 058 40 250 100

082911 24.5 120.3 965 35 250 100

082914 | 24.8 120.0 965 35 250 100

0829171 253 120.0 970 33 250 100

0829201 26.0 119.6 975 30 250 -

083002 | 27.3 118.1 995 20 150 - iRfee bk | ReE 2R
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Fig 3. The sequence of water level, harmonic analysed water level, and difference between
the observed and harmonic analysis at tidal stations, during 14 LST 15 August to
14 LST 20 August of 1997
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#3. 8H16H14#E8 A 19 0 14 - BIBRENAT A8 - + ERIIG eI RERER
999 fAFEFHLREK
Table 3. Hourly storm surge at tidal station during 14 LST 16 August to 14 LST 19 August
of 1997 Missing data:-999,

BT L
s
Rffe] | 2FE jg‘]g\ TIE | #7777 | e |TRRE ENSE | RS | mReR | {EEE | BRI | R
081614 18 5y -l 2 0 13 12 7 12 6| -2 -1
081615 17 8] -17 3 4 13 14 6 8 0] -2 4
081616 20 9] -18 -1 | 10 10 5 4 10 -23 0
0816171 20 10| -19 -3 2 8 18 6 12 7 21 |
081618 18 61 -13 -2 3 10 23 6 g 8| -26 3
081619 24 3 -9 5 & 7L 27 6 12 121 -0 0
081620 25 6 21 90 8 11 32 8 15 9| 24 4
0816211 27 10 51 110 8 21 24 9 18| -999| .24 -1
081622 27 8 6] 109 6 23 27 81 22| 999 -25 |
081623 27 10 51 100 4 300 22 12] 20| -999| -19 2
081700 27 5 5 89 4 3] 14 4| 2 170 23 4
081701] 25 5 5] 68 4 |l 20 10] 30 130 -19 4
081702 25 4 S| 52 2 38 11 13{ 29 14| -19 4
081703 27 0 -8 36 6 32| 21 13l 32 141 -16 3
081704} 26 30 -12] 30 7 38 41 26 10] -10 6
081705 26 20 -18] 33 6 32 23 51 27 51 -13 8
081706] 29 3| -13] 44 8 300 24 120 28 6 -15 9
081707| 31 0 6] 41 9 33| 39 151 36| 19| -1 1]
081708 36 6 S 18 11 271 42 7] 34| 26| -1l 10
081709 36 10 13| 35 10 260 42| 22| 32| 26 -8 12
081710 43 16 16| 40 10 33 37] 21 250 24| -10 12
08171t 34 16 13 38 i1 4] 364 181 30 26 0 11
081712 40 190 2201 33 10 300 278 26 261 2 3 8
0817131 36 17 18] 27 9 31 251 24 36] 20 2 3
0817141 43 13 121 20 71 9991 40| 24f 291 28 3 10
081715 40 18 8 14 7 2501 350 2| 28} 2l 1¢ 10
081716 42 1 1i 18 7 281 50 17| 3l 23 8 7
081717 45 12 9| 50 8 27 46 14| 32 19 2 12
081718{ 42 16 8 61 7 23 47 22 32 21 2 13]
081719 50| 28 il .8 9 20| 57 8] 36 12 3 14
0817201 51 13 21 114 8 17 69 13 4] 25 -1 B!
081728 58 251 300 138 10 2| 63 170 39| 32 -2 12
081722] 64| 46| 38| 149 11 30 58 25| 48] 37 -5 13
081723 64| 55 401 154 10 Ml 660 23] 58] 36 3 13
081800 60| 66| 56| 155 10 35F 59| 25 52| 42 7 15
081801 70| 48] 48] 129 7 39| 59| 35 36| 38 6 22

— 33—



#3 MLE
Tabel 3. ( Continue )

B -
e

BERE | B j% VIR | iy | T (s e | | B | T | Benh

081802 58 58 44 102 5 36 46 26 50 31 9

081803 65 49 33 93 8 4] 5% 29 54 24 1

081804 54 62 45 92 10 43 65 32 38 6 }

1

0818061 76 65 471 106 10 36 67 33 31 0

3
2
081805 719 50 35 95 11 41 64 39 231 24 11
6
5

081807 86 89 541 119 10] 999+ 77 27 53 6 1

081808] 83 o1 57| 168 16| -999 g0 31 6l 40 8

081809 8! 76 ST 176 H 27 71 34 53 47 12

081810] 94 81 50 213 13 32 73 38 54 45 2}

081811 73 75 48| 266 9 32 65 36 52 47 20

0818121 70 59 27 7T 34 50 39 51 40 16

8
DE1813 63 52 37 57 5 23 31 47 45 49 18 0
081814] 55 45 6 39 5 26 35 43 46 39 16 0
081815 47 27 -4 30 4 27 37 44 43 35 23 7
081816] 49 30 7 23 9 30 51 47 39 33 23 9
081817 43 19 -8 23 7 31 5] 39 39 29 21 7
081818] 37 171 -18 50 9 33 46 32 39 22 16 8
081819 38 11} -21 72 8 25 43 27 42 13 12 7
081820f 30 1] -28 80 10 25 43 19 40 24 7 8
081821 231 <131 34 111 11 28 36 14 41 3l 7 6
081822 12| -19) 40| 125 12 30 29 10 39 22 2 0
081823 150 221 42| 122 1 26 23 12 38 26 1 7
081900 13] =231 411 115 9 34 20 15 41 26 3 5
081901 10)] 251 -44 97 8 43 21 19 36 15 0 5
081902 71 221 -44 18 8 45 16 22 41 23 Ji 8
081903 50 251 -52 52 8 43 15 20 33 17 3 9
081904 1| =261 -55 40 S 47 16 16 33 22 6 8
081905 1] 251 -49 31 11 49 10 6 30 -5 ! 7
081906 2| 22 -42 40 9 44 g 4 28 6 3 g
081907 41 -7 37 &9 12 35 -1 -4 29 § 10 8
081908 1] -10] -31 8 12 321 -0 -6 27 15 14 5
(81909 6 51 =20 20 13 301 -12] -10 20 18 14 4
.08191'0 13 6] -15 26 12 24 -6 -1 20 i0 14 b
081911 13 1| -18 23 1] 27 2 -5 20 91 -6 4
081912 12 ST =27 18 10 28 3 -2 12 21 -4 8
081913 T -1 -29 14 9 29 -2 -1 8 il -2 4
081914 31 -4} 33 9 11 32 -8 3 7 15 -16 -1
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Table 4. Hourly storm surge at tidal station during 17 LST 27 August to 17 LST 30 August
of 1997 - Missing data:-999 -

BT 0 oy

W | B | F |BTE] B | BE | SR | SRR | 00 | RRE | TESD | RO | B
082717 - 8 13 26 26 20 12 6 -2 0 8] 25 3
082718 8 7 30 23] 19 12 7 -2 2 -3 <26 1
082719 3 5 29 24 20 9 9 -3 4 41 22 6
082720 7 2 27 25 17 10 10 -1 5 1| -22 5
082721 5 2 27 23 21 il 9 2 7 g1 -21 3
082722 5 3 22 23 20 9 12 2 7 -4 5
082723 3 1 18 19 15 12t 10 3 11 17] -21 5
082800 5 3 14 22 15 12 13 3 91 -164 -I8 |
082801 5 1 17 25 17 14 11 4 6f -361 -13 6
082802 7 3 22 25 21 11 9 ¢ 9 22| -20 8
082803 7 7 19 27 20 12 gl . G 9] -18} -19 7
082804 7 8 22 26 19 13 2 -2 9] -12] -20 7
082805 8 8 251 200 . 18 13 7 -6 11 18] -15 6
082806 6 13 29 26 17 15 5 3 17 11| -23 7
082807 5 5 32 23 20 18 6 -2 i6 3] -18 9
082808 6 6 30 28 18 19 9 -3 13 91 -17 11
082809 3 4 25 24 18 23 12 -3 17 71 -21 14
082810 2 1 22 23 18 20 9 -2 13 161 -1 12
082811 2 1 21 2] 16 21 9 1 10 71 -19 16
082812 6 21 .12 26 18 22 8 2 9 71 -7 14
082813 4 -3 13 23 18 20 13 4 1] -14] -14 17
082814 3 -3 22 32 22 19 12 6 3 6 -2 22
082815 2 -4 26 30 28 18 13 -1 -2 33 -2 20
082816 -3 -7 25 26 27 16 3 1 -] 30 5 31
082817 -2 -8 30 27 26 16 8 ! 1| -66 3 28
082818 -2 -6 32 32 27 2] 3 9 5 21 -2 29
082819 2 -2 38 29 30 22 4 1 6 -5 1 36
082820 } -] 41 31 21 22 -2 3 91 -18 12 34
082821 4 -2 36 34 26 23 5 5 15] -18 14 31
082822 2 -4 33 26 22 22 9 51 9991 -13 20 29
082823 4 0 33 32 21 26 11 10} -999 7 33 26
082000 5 -2 32 35 25 24 17] - 16 171 -18 31 24
082901 3 -5 34 39 24 23 12 24 25| -138 33 22
082502 -6 -8 3l 40 17 22 14 6] 999 77 35 25
082903 -1 -13 48 46 24 20 1] 341 -999 16 39 28
082904 -2 -10 47 44 34 21 6 321 9991 301 30 33
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Table 4. { Continue )
RN o

R | ERE | g iETE B | BE | S | W | M | g | e | B | e
082905 -] -2 38 48 36 23 15 40 999 304 14 38
082906 0 16 41 48 36 20 3 421 999 323 § 29
1082507 -3 25 55 48 42 18 2 331 -9%9 | .999 3 33
082908 -3 19 60 49 40 20 3 24 9991 -599 1 33
082909 -2 23 61 51 48 20 -1 15| -999 [ -999 -2 33
082910 -4 23 45 44 49 22 4 -4 6] 999 | -999 -6 31
082911 -5 23 43 33 50 21 ) 41 999 -99%¢ -13 30
082912 9 5 53 35 52 21 -6 -1 9991 9991 -999 | -999
082913 -10 3 46 36 47 16 -1 0 9991 909 | -900{ .900
082914 -17 11 37 31 36 18 -8 -1 999 999 | 999 969
082915 -13 5 38 34 4] 13 -12 -6 -099 | 99| -09%| -999
082916 -18 5 31 38 46 13t -4 S 26 -99% 1 -099 [ 699
082917 -15 -4 28 33 39 16| -16 S -234 999 989 099
082918 -11 30 25 35 37 120 -12] -1l 15] -999| 999 -999
082919 11124 23 27 32 11 -10 -6 -l10] -999] 9991 -999
082920 -7 184 31 29 28 14 -5 -5 -5 9991 899 | 999
082921 2| 190 39 25 27 13 -7 -4 1] 9991 -999 | 999
082922 -1 189 37 30 26 13 -2 -4 61 9991 0991 999
082923 il 157 38 37 34 15 -2 -3 10 -999| -99¢| -999
083000 0] 133 3] 38 36 18 0 -6 31 <9991 9991 -999
083001 31 106 34 35 35 16 3 -3 2 9964 099 | 699
083002 1 04 29 28 39 12 6 -5 -7 <999 -099| 699
.1 083003 -2 29 22 33 31 il 3 6] -131 999 0091 999
083004 2 790 26 33 33 12 3 -8 -8 -999( -9991 -999
083005 6 88 17 26 2 11 3 -9 -4 9991 -99%) -999
083006 3] -999 20 24 29 10 -1 -10 3] 999 9991 699
083007 5 0 16 21 32 6 -1 -8 0] -9991 -999| -699
083008 2 10 29 22 35 9 0 -7 6] -999F -099| -G99
083009 6 14 33 17 38 6 5 -6 134 9991 -999| 699
083010 8 18 4] 25 40 g 4 -7 161 9991 -999{ -999
083011 8 23 4] 34 4] 11 6 -3 15 -999 ] 999 999
083012 11 21 37 36 36 12 7 -2 0] 999 -999| -999
083013 16 30 34 36 42 12 8 -3 31 999 9991 -999
083014 1{) 26 27 30 44 13 8 0 -4 9991 -909| .999
083015 10 14 27 29 42 10 8 -3 -10] -999 1 -999 | -999
083016 7 10 21 22 33 10 5 -4 141 9991 -999 | -999
083017 5 2 16 25 35 10 0 B0 184 999 -999 | 999
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REPORT ON TYPHOON SURGES OF 1997
—TYPHOON WINNIE AND TYPHOON AMBER—

Shu-Fen Tseng, Beng-Chun Lee
Marine Meteorology Center, Central Weather Bureau

ABSTRACT

The aim of this paper is to describe the storm surge phenomena, induced by
the two enajor typhoons WINNIE and AMBER in 1997. When typhoon WINNIE
passed over the northern Taiwan waters, its structures were well defined and its

influencing area was large. The circulation of WINNIE caused big storm surges

directly toward the northern coast of Taiwan and dropped the pressure down

deeply. The maximum surge vp to 2.6 m was measured at Hsinchu tidal station.

Whereas typhoon AMBER made landfall at the northern part of the Shiowguluan

creek. During the influencing time of typhoon AMBER, the storm surges

observed at Yunlin and Chiayi were obviously larger than those at the eastern

coast of Taiwan The surges of other coastal area were relevant to the distance

between typhoon center and coast. After landfall, AMBER’S structure broke very

soon, the surges were small over the coast island-wide.

Key Word: Typhoon-induced storm surge
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Fig 1b. The 850hPa and 700hPa chart at 0000UTC August 3 of 1998
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K1 BAERESERE - BEMLEEDERRE
Table 1. The best-track positions, intensity and movement of typhoon OTTO
i M s & ¥ Shie %% |Et ek BEFEL
UTC) %) R i K| B ik (m/s) (km)
Al a|ey| &AWN | £&®E) |(hPa)| (degree) |(km/hr)| 34 | BFA | CAUR |+ 8UR
81212 15.0 124.9 998 NNW 12 18 23 100 -
81218 15.5 124.8 998 NNW 13 18 23 100 -
813100 16.7 1245 | 998 | NNW 18 18 25 150 -
813106 18.6 123.7 | 994 | NNW 23 23 30 150 -
8|3 (12 201 1234 | 990 NW 25 25 33 1 150 -
83118 21.3 122.2 | 990 NW 25 25 33 150 -
814100 22.0 121.8 | 985 Nw 20 30 43 150 -
8§ |4 106| 133 121.2 | 985 NW 20 30 | 42 150 -
8 |4 |12 246 119.9 | 990 NW 20 25 33 150 -
814118 253 119.5 | 995 NW 18 20 28 150 -
8|]5]00| 263 118.6 | 998 NW 15 18 25 120 -
815|106 260 118.0 11000 SW 5 - - - -
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®2. BRBEEEHRZMEE-BR

Table 2. Warnings issued by CWB for typhoon OTTO.

FREY LT _ SREK .
iR A B & B X i ‘ x

HE121118]13[09[45 |BEEdiREeEd Rbiid

BE121218 (311120 (et ed kbR

M EL213]8 (3 114(55 |etipmkasMid ~ kkdtihd MEFE &R CERE

Pe 12148317045 e me¥ ki Robihd MihkF s &R Lk THRE

PEE1215(8]3(20|50 |6¥Musid EXEGRE

PAE|2]6[83(23[25 [64RMiEEAE ~ APIRBALE |&XERE - AITRBHMIE

Peb|2171814|03/05 |6¥misdadm - AMARUEGE |4XELE AR MRE

ME |2 88406025 |6Mmicsha - 2MALNEE X ERE - RIRLHE

PeE]21918 4108140 |6R¥Mu&HE s 2IIRLMGE 4R ERE - 2IREHRE

el 1211018 |4 11|50 |[¢¥Mustd - 2REMAR |6XE50E RVIRLNRE

BrE 2111 8|4 [14]55 |6¥MsRd  £rMALMEGE SR ERE - RIRSHURE

FEE 1212814 |17(55 [4XMEEHE > 2MIRLHBAER X ERE - £MRBUWE

Feb | 213|814 (20050 [&Ximwp~téthid £ - 5B% (& LRE B X OHRLE

Mk [2]14] 8|4 {23120 [&MMmek -~ dudpihi £ BT 4 HIRE M- N BPRE

Pk | 2115] 8 1510320 |2k ~bofid & HHd SN ASHILE

Pe b | 2 116) 8 1S |05(30 |4k~ sbopipd ~ & ~ S5 d [Sinteld

E 121171815 (091(00

& - IAEFIRREE RIS  EHEEE
b (B 2a) WERERBERIT - BAKRMES
#roE 3 H 1200 UTC - #EXEELE (E 1c )
SR » AR 2 & SRR SR Lo - PERE
TR SR 2 8 T (R S A
7o ‘

E2bf& 8 H4 HO0000 UTC 9 BZEH -
BEHMENELCHEIAESE - IWERE Y
FEBEA  PORHIRARES 30 m/s - SHE
SHNIREG > EREE L > BERERT G
BEJRALFE (B 3a ~ 3b ) « £ 4 H 0600 UTC
(18 3e ) B HEE A MR E e - RS ACERE
SREBAE RIS - HEGRERBMS - B 3d
£ 040700 UTC 22 =@ - o7 REE P LI
B - £ EYIRIERRRS - BRI
2B ARBEHERE 30 m/s > ABEM T
2> E 18 BF ( 1000 UTC ) RETHBRIEH LS

e EEKBEEE TRE 25 m/s - HET A
HEFF IR AL - B RPEIR R - HK BE RS
20 m/s » £ 8 A 5 H 0000UTC K > FiElE 18
m/s > HULRRE LA E 998hPa ¢ 6 fEI/NFIRERRK
BV R o

M- RERASSHBENEERREES
i

ORBAH (K3 ) -

BIERERLLZE 2 3 (REEEM > PRERE
1997 ) MEFEREEELEE (B4 ) > BEESL
AR ThEE B e Bl h R LR - e SR EERE
Fm A ek - DURRFRIETS > WilE 4 8
6 BF 10 7 ENHIR H A %BE ( 983.8 hpa ) - B4
4 H EFRRENCE RIS - g RR
BINFIERIRIER 11 BFE 13 B AAMHIR &
(K5 » HARIHISTE 12 B 21 5318 973.2hPa -
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®3. BRERERSHEMERKRERKIR

Table 3. The meteorological summary of CWB’s stations during the passage of typhoon
OTTO. (HERB LST)

EAE ® 16 R (hPa) B R & X R ik (m/s) & X R ik(m/s) % K % k¥ (mm) K 7k #2 ¥ (mm)
S5 | #@ | MR (Rd| Re | M Rt | Rb | akm (el dessntml | TO | desan (BB BMEL
BEM 11002.0 04/18:15 313 |S 04/20:30°  [18.5 [SE  105/00:08(1.1  [04/12:12 1.1 |04/12:20  |1.6 |04/06:40~0412:20
i 995.9 04/17:37 [27.1 |sSW 041832 [108 |SE  |04/18:40[2.0  |04/06:40 08 [04/06:40 (5.0 |04/06:30~04/19:20
e dp 1382.GPM [04/17:34 298 |S 04/16:56 ~ |14.6 |S 04/07:3210.7  104/07:00 0.5 04/07:22 |09 [04/06:54~04/09:10
#F# 19984 04/17:03 [11.6 |SE 04/15:01  |3.4 [INNE [05/03:00{1.1  |04/07:24 0.5 104/07:30  [1.3 |04/07:24~04/08:30
£ 9968 04/17:49 [21.3 |ESE |04/16:220 |9.3 |ENE |04/16:280.2  |04/14:20 0.5 [04/14:20 |03 |04/04:36~04/16:10
#4 1994.2 04/15:50 [14.8 |[SW  [05/04:51 |51 [SW  [05/04:43(5.5  |04/22:13 1.5 [04/22:30  110:2_|04/22:08~05/00:40
B 19955 04/15:22 1258 [SW  [04/21:30  [13.8 |SSW 104/21:37[28.5 |04/21:16 100 [04/21:36  [61.5 {04/04:40~05/04:40
& 995.5 04/15:12 [19.2 |SW  |04/21:07 |68 |S 04/21:09|21.3  |04/20:50 55 104/21:20  |81.0 [04/04:25~05/06:40
B A® [1383GPM [04/14:38 [14.9 |SW  ]04/16:35  [6.6 |SSW |04/16:3943.0 |04/15:40 9.0 [04/16:23 134.9/04/01:52~05/08:00
HBH 1000.2 04/14:29 [19.5 [NW  |04/17:39  [11.8 INW  [04/18:21]29.0  |04/17:41 1.5 |04/17:41 75.5 {04/07:10~05/06:05
2% 8 (10052 05/01:38 [24.7 |WSW |04/18:43 18.7 |SW  |04/19:55[13.0 |04/17:13 45 {04/1724  |33.5 |04/10:40~05/05:20
FTEd [3040GPM [04/15:40 |16.5 [NNW [04/13:55 |70 |NW  [04/14:00{85.0 |04/14:28 18.0 |04/14:28  |412.5/03/23:38~05/05:48
I 3008GPM [4/13:22 {359 [NNW [04/15:51 17.0 |SW  {04/19:30|69.0  |04/13:50 17.0 {04/19:30  |238.0{03/23:20~05/03:00
A& 9972 04/14:01 [19.4 (WSW [04/19:35  [10.1 [SSW 104/19:36163.0  |04/19:13 185 04/19:30  [244.3/04/02:20~05/08:30
& 999.6 04/13:18 [17.1 [SW  [04/19:19  [11.0 |SW  [04/18:30[48 5  |05/01:20 160 105/01:20  |155.004/02:35~05/07:20
£33 1000.9 04/13:00 [16.9 |W 05/02:34  [102 |SW  104/17:27{35.5  |05/02:25 160 [05/02:44  |127.5/03/14:20~05/06:10
0% -3 1002.0 04/04:15 [15.8 [NNW [04/11:58 |78 |NNW |04/11:50{23.0 |04/10:00 20.0 |04/10:02  [92.5 [03/16:35~05/05:30
M 1000.1 04/16:55 {17.9 |SW  [04/16:22 |63 |SE  [04/16:41{10.5 |04/05:50 6.5 |04/08:00  [25.1 |04/03:50~04/18:12
B 1000.1 04/16:57 [23.9 |S 04/16:11 129 {SE  |04/15:49{18.0 [04/17:00 72 [04/17:40  [61.0 {03/22:30~04/21:30
ic#& 110018 04/16:44 [17.6 |S 04/15:31 129 |SE  |04/14:04{20.0 |04/07:00 4.0 |04/07:00  [90.5 |03/21:21~04/17:10
A 9732 04/12:21 492 INE  [04/11:30 (268 |N..  104/11:34{34.2 |04/11:20 116 [04/11:50  ]176.0/03/15:43~04/16:10
&% |oss4 04/12:43 [26.5 [INNE [04/12:43 9.1 |NNE [04/12:50{7.0  {04/05:00 3.0 |04/05:20  [59.2 {03/18:23~05/06:20
ARK (9945 04/11:39 {155 INNE |04/13:52 |54 |N 03/21:02(8.5  |04/05:47 3.5 |04/05:48  {51.0 {03/22:01~05/05:40
W |og3s 04/06:10 |68.2 [NNE [04/06:15  [45.5 {NNE |04/06:12{34.0 {04/08:19 8.5 ]04/09:00  |120.5/03/15:00~05/06:22
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B 2a. 1998 & 8 A 3 H 0000UTC v RAZEH
Fig 2a. The GMS VIS image at 0000UTC August 3 of 1998
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Fig 2b. The GMS VIS image at 0000UTC August 4 of 1998
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Fig 3a.

The 850hPa and 700hPa chart at 0000UTC August 4 of 1998
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Fig.7a. The accumulated precipitation at CWB stations during typhoon OTTO’s passage

BIEOTTO)R A2 4 M BBA3B~5B)4 £ 236 % A B A(E4A | m/s)

80 Sam

¥R R %

4 E ; ) X
L S R z@“’“*»a‘*’ & o Bt W ¥ 5P

L N

w oA W w‘%\*

X

7b. BEATREE ( OTTO ) F&EWAM (8 A3 HE8 A5 H) SRKRFEAME
Fig.7b. The gust wind at CWB stations during typhoon OTTO’s passage
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#4. HESHAIHI4KEES H YK PRRFHAERRIGBIENE N KERMET
Table 4a. Accumulated rainfall and gust winds from 0314LST to 0508LST of Aug. 1998,
during Typhoon OTTO attacking the taiwan area

BALRE ( OTTO ) #R@5% 9802

8 H3HI14%%E8 H 5 H 8B ILRHNERAA M=

2 g A TH SR R Rk 85 B

k% gﬁmgl Rk (ko) R EH (ﬂj&ﬂ;—: ; ﬁ(ji?trj;ﬂ HRAR (ﬂlé‘yig
B MLk ;

%4k ] 11 31 7 0417 | 63 11 | o421
x| 5 54 10 | 0420
= #| 25 36 8 0417
#  m| 49 23 6 0415 | 48 10 | 0417
% & 0.9 27 6 0417 | 60 11 | 0417
o 23 6 0416
£ K 0.3 46 9 0417
& 3] 0.3 43 9 | 0417
#4510 23 6 0417
&  #| 81 38 8 0422
B4 62 25 6 0422 | 52 10 | 0422
n A%l 135 30 7 0417
2 | 224 34 5 0419 | 72 0417
BT L] 404 33 7 0414
A &l 237 39 8 0420
& @] 155 20 5 0420 | 34 8 0420
5 ]| 108 31 7 0418
] 91 25 6 0414 | 35 8 0416
A 3| 178 48 10 | 0412 | 98 15 | 0412
& &} 59.2 29 7 0414 53 10 | 0414
£ &| 51 31 7 0414
m o & 95 32 7 0414
M el 1921 91 14 | 0406 | 135 |17 »a.k| 0406
T G 39 8 0420
2% &l 34 | 34 7 0419 | 49 10 | 0419




#Fd4b. 87 E8 A3 HESASH  hRERBEFERFMIERESE

The daily and total accumulated rainfall (mm) at each CWB stations, during

Table 4b.

Typhoon OTTO’s passage.

8A38 [8R4m [8ASE |& 3t

Bl 0.0 2.0 10.0 12.0
i 0.0 5.0 0.0 5.0
i 0.0 0.9 0.0 0.9
#TH 0.0 1.0 0.0 1.0
Bt 0.0 0.3 0.0 0.3
hid 14.0 9.0 1.0 24.0
4 0.0 51.0 1.0 62.0
&+ 0.0 64.0 17.0 81.0
A A% 0.0 130.0 58.0 188.0
B 0.0 74.0 2.0 76.0
rEh 0.0 320 5.0 37.0
FEk 1.0 343.0 69.0 413.0
A 1.0 235.0 19.0 255.0
b 0.0 200.0 450 245.0
& 0.0 71.0 84.0 155.0
ha 17.0 65.0 50.0 132.0
ik 2.0 89.0 13.0 104.0
il 0.0 250 T 25.0
Hr 0.2 49.0 13.0 62.0
i 9.0 82.0 0.0 91.0
A 32.0 144.0 8.0 184,
&k 5.0 54.0 0.2 59.2
AR 20.0 29.0 7.0 56.0
ki 310 99.0 2.0 132.0
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5. PREFEEEDOHRITRREN R ERE

Table 5. Center location and intensities of Typhoon OTTO observed by the Satellite Center

of CWB
B |EE BB e | REE BUARRE TR AR EHE S | Rk
Ai B | B Y [ | T/CI/DSWihr KMER) | kgl | mm)
81 2| 6|EVV| 14.8] 125.4|P 1.5/1.5/D/6
121EA | 14.8] 125|P 2.0/2.0/D/6
15/EA | 14.8] 124.9|P 2.0/2.0/D/6
18|E/1 | 15.2| 124.7|P 2.0/2.0/8/6 [325/10/6
21EM | 16.3] 124.3|P 2.5/2.5/D/6
23|EI/V| 16.8] 124.5{P 2.5/2.5/D/5 |350/16/5
81 31 O|EVV| - 17]124.5P 2.5/2.5/D/6 |350/16/6
1|E/V] 17.3] 1243]P 2.5/2.5/D/7 1350/16/7
2{EVV| 17.9] 124.4{P 2.5/2.5/8/5 15/19/05
3[E/V | 18.1f 124.3[P 3.0/3.0/D/6  |360/17/6
4{E/V | 18.3] 124.1|F 3.0/3.0/D/7T |345/17/5
S{E/V | 18.5] 123.8|F 3.0/3.0/D/6  |340/17/6
6lE/V | 18.7} 123.6/F 3.0/3.0/D/6 |330/18/6 125/NW  |210/SW
7\E/V | 18.7] 123.6/F 3.0/3.0/D/6  {340/15/6
8|E/V | 18.9]123.6/F 3.0/3.0/D/6 {335/12/6
9IE/V | 19.1] 123.5|F 3.0/3.0/8/6 {330/13/6
10|E/V | 19.5] 123.5iF 3.0/3.0/S/6 1335/13/6
1{EA | 19.9] 123.5|F 3.0/3.0/5/6 |350/13.5/6
12|EM | 20.2{ 123.4|F 3.5/3.5/D/6 {355/15/6 165/NNW [210/SE
13|EA | 20.4] 123.2|F 3.5/3.5/D/6 |350/17/6
14[EM | 20.5] 123|F 3.5/3.5/D/6 1340/16/6
15{EN1 | 20.8] 122.8|F 3.5/3.5/D/6 |340/17/6
16{EN 211 122.5|F 3.5/3.5/D/6 1330/17/6
17|EA | 21.2] 122.3|F 3.5/3.5/D/6 {320/16.5/6 165/NW
18|EA | 21.5{ 122.1|F 3.5/3.5/S/6 |315/17/6 165/NW
19{EA | 2171 122F 3.5/3.5/8/6 |330/16/6
20{E1 | 21.9] 121.8|F 3.5/3.5/8/6 |320/17/6
21{E/N 2| 121.7|F 3.5/3.5/5/6 |315/16/6
2(EA | 221} 121.7|F 3.5/3.5/S/6 |325/13/6
BIEA | 2220 121.6]F 3.5/3.5/S/6 [325/12/6
8| 4| olvIis| 22.11121.7|F 4.0/4.0/D/6 [325/8/6
UE/V | 22.2] 121.8|F 4.0/4.0/D/6 [325/5/6
0E/V | 224 121.7|F 4.0/4.0/D/6 1350/6/6
3[E/V | 22.6] 121.7|F 4.0/4.0/D/6 [360/6/6
4|E/V | 2291 121.6]F 4.0/4.0/D/6 [350/7.5/6
SIE/V | 23.2| 1214|F 4.0/4.0/D/6 |350/10/6 100/NW
6|E/V | 23.5[121.2|F 4.0/4.0/S/6  [340/13/6
7IE/V | 2351 121|F 4.0/4.0/8/6  [330/14/6
8IE/V | 23.7] 120.7{F 3.5/4.0/W/6 1325/15/6
9|EIR { - 23.8] 120.5]F 3.0/3.5/W/6 |320/16/6
9{VIS | 24.21 120.5|F 3.0/3.5/Wi6 1325/19/6
10|E/V | 24.4] 1204|F 3.0/3.5/W/6 |330/18/6
1|EA | 24.6{120.1{F 3.0/3.5/W/6 |320/18/6
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12{EA | 247} 1198iF 3.0/3.5/W/6 1310/16/6
13|EA | 249] 119.6|F 3.0/3.5/W/6 _1320/18/6
14|EMA_| 252] 1194(F 3.0/3.5/W/6 1315/16/6
15|EA | 2531 1194|F 2.5/3.0/W/6 1330/17/6
16|E/1 | 2541 1194|F 2.5/3.0/W/6_1320/13/6
17|EA | 25.81 119.4[F 2.5/3.0/W/6 1330/13/6
181E/1 26] 119.2[F 2.5/3.0/Wi6 1340/13/6
19[EA | 26.11119.1{P 2.5/3.0/W/6_1340/12/6
201EA | 26.11119.11P 2.5/2.5/W/6 |345/10/6
21EA | 26.1)119.2|P 2.5/2.5/W/6_]335/9/6
22|EM | 263]119.3(P 2.5/2.5/W/6 1350/9/6
23|E/V | 262 118.5{P 12.5/2.5/W/6_{300/9/6
OIE/V ]| 262[118.4{P 2.5/2.5/W/6 _|285/7/6
HE/NV | 262|1183[P 2.5/2.5/W/6 1285/7/6
3{E/V ] 26.11 118.1{P 2.0/2.5/W/6 1270/9/6
6lE/V | 2591 11791P 2.0/2.5/W/6

12{E1 26| 117.11P 2.0/2.5/W/6
18]EA | 27.81 116.5[P 1.5/2.0/W/6

QIE/V | 27.8] 116.5(P 1.5/2.0/W/7

E : flihpGaasat ZE

vV TAKEE
1@ ALYMREE

D:
S :

W

developing
steady
weakening

G : Good 10-30km
F : Fair 30-60km
P : Poor 260km

5 : 325 710 76 : 325 ° / 10KHS ./ 6hr

T/ Ci/ DSW ./ hr
1.5.71.5./D ./ 6hr
T,number, C; humber
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* 6a. EEFEILEEAREOEMSE
Table 6a. Center location of Typhoon OTTO observed by the Kaohsiung ( 46744 ) Radar
station
IS A BY AT Bu7im | BLEE st
BHEZ) | b HRAE ()  |[(BHINF)
08040472 23.0 121.6
0804052 233 121.4 331 35
080406Z 23.3 121.3 270 10.5
08040772
080408Z 23.6 121.1
080409Z 23.8 120.9 318 17.8
0804102 23.9 120.8 316 14
080411Z 24.1 120.8 340 17.8




ROb. (CHEEEGHRITREA OERR
Table 6b. Center location of Typhoon OTTO observed by the Hualien ( 46699 ) Radar
station

i RV AT-) Bl | B | ey
AHKEZ) | db& | B () (BB
080318Z | 21.16 | 122.59 339.3 254
080319 | 2131 | 122.47 323.7 20.5
080320 | 21.50 [ 122.29 316.7 28.7
080321Z | 21.60 | 122.16 308.5 16.3
080322Z | 21.69 | 122.08 322.6 137
080323Z | 2185 | 121.99 329.5 19.8
080400Z | 2193 | 121.88 3104 14.2
0804012z | 22.11 121.76 321.7 23.7
080402Z | 2239 | 1218l 3302 31.0
080403Z | 22.66 | 121.67 334.8 33.4
080404Z | 22,91 121.53 332.2 317

% 6c. MRETEENHEARBE A CELR
Table 6¢. Center location of Typhoon OTTO observed by the Lu Tao ( 46780 ) Radar
station

[ i BAUGA | BUEE | o
BEE®) | JHE | RS (BE) (B ™
080317Z 211 122.4 340 18
0803187 21.3 122.2 320 11
0803197 213 122.1 27 04
080320Z 21.5 122.0 310 14
0803217 21.6 121.9 315 11
0803227 21.7 121.8 330 11
0803237 21.9 121.8 360 07
0804007 22.1 121.9 360 08
08040127 223 121.8 360 08
08040227 22.4 121.6 300 13
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Fo6d. IMUERILHRITREALE R
Table 6d. Center location of Typhoon OTTO observed by Wu Fen San (RCWF) Radar

station
HR¥fE TR RVAT=S BiyAR | BEREE sk
AHEZ) | dti& RAE (FE)  [(AB/IINE)
0804027 22.53 121.74 22
0804032 22.88 121.59 338 42
0804047 23.03 121.44 298 25
080405Z 23.11 121.36 318 24
0804062 23.22 121.29 336 15
080407Z 23.50 121.14 292 25
0804087 23.56 121.04 304 24
0804092 23.80 120.63 302 19
080410Z HEE (T
080411Z EIRSENT
0804127 HEEENL
0804137 24.70 119.9 340 13 .
0804147 24.90 119.9 349 25
0804152 25.12 119.67 302 33
0804167 25.30 119.8 355 26

F7a. RIERASETERENAENES 24 /NSRRI SRR TR E R
Table 7a. Error of selective track-forecast techniques for typhoon OTTO 24-HOUR MEAN
FORECAST ERROR ( KM )

cLIP CHB HURA PGTH RITD BCGZ VHHH RPMM
CLIP 7 251
251 0 NUMBER X-AXIS
OF TECHNIQUE
CkB 7 251 7 188 cases | Exwor
188 -62 188 0 P e
TECHNIQUE | DIFFERENCE]
HURA 7 251 7 188 7 274 ERROR | YX
274 22 274 85 274 0

PGTHW 6 212 6 155 6 248 6 229
229 16 229 74 229 -18 229 0

RJITO 6 212 6 155 6 248 6 229 6 238
238 25 238 83 238 -9 238 9 238 0

BCGZ 6 212 6 165 6 248 6 229 6 238 6 224
224 11 224 68 224 -24 224 -5 224 -14 224 0

VRHH 2 200 2 68 2 270 2 201 2 140 2 127 2 137
137 -62 137 68 137 -133 137 -64 137 -3 137 9 137 0

RPMH 4 242 4 198 4 261 4 279 4 275 4 283 1 216 4 316
316 74 316 118 316 64 316 37 316 40 316 33 214 -1 316 0
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R 7b. RUBELELHHAMRAEZ 48 /)RR RIS TR TR iR

Table 7b. Error of selective track-forecast techniques for typhoon OTTO 48-HOUR MEAN

FORECAST ERROR ( KM )

CLIP CHB HURA PGTH RITD BCGZ
CLIP 3 724
724 0
CWB 3. 724 3 548
543 -175 548 0
HURA 3 724 3 548 3 638 -
630 -85 638 90 638 0
PGTW 2 679 2 487 2 603 2 561
651 -127 551 64 551 -51 551
RITD 1 651 1 361 1 385 1 524 1 683
663 31 683 331 693 208 663 159 683 0
BCGZ 2 679 2 487 2 603 2 551 1 683 2 594
504 -85 594 107 594 -9 594 42 575 -107 594 O

FTc. HRELRRF TFS R EMB 08 BICR BN T HRAR 2 L
Fig.7c. The forecast errors of TFS model and EMB model for Typhoon OTTO

TFS ATRMERE (B A])

g8 12 HR 24 HR 36 HR 48 HR
080212 89 248 254 362
080300 137 133 338 -
080312 66 145 276 -
080400 145 226 - -
080412 45 - - -
35 96 188 289 362
EBM #RATE#ERZ (B o8)
a3 12 HR 24 HR 36 HR 48 HR
080212 192 447 552 704
080300 162 228 349 448
. 080312 141 181 285 -
080400 106 174 - -
080412 186 - - -
34 158 258 395 576
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8. BITREIERANM > 87 F8 H4HOKES H 17 REHNELAMABZNEDT
Fig.8. The distribution of accumulated rainfall in Taiwan area during typhoon OTTO’s
passage



%0300
BAER

9a. HRFEEEHEACHEE 24 /N TR TR QR ERE R ILBE
Fig.9a. The position forecasts of CWB and the best track of typhoon OTTO (1998)

EBM TYPHOON TRACK FORECAST DATE (98/08/02/122-98/08/04/12Z)
; H T T H

9b. EBM 13 2 T e 18 B B AT B R B (E P R LU B B
Fig 9b. The forecasts of EBM model and the best track of typhoon OTTO (080212UTC ~
0804120TC)
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TFS TYPHOON TRACK FORECAST DATE (98/08/02/12Z-98/08/04/12Z)

9c. TFS 2 THHRPE R LR E G R (ERE R ELIRE
Fig 9c. The forecasts of TES model and the best track of typhoon OTTO (080212UTC ~

080412UTC)

BATR R E BRI EZ 24 K 48 /h
e ERE RS I Ta(24hr) K3 Tb(48hr) >
PA24 /NSRS ISTBRE (K Ta) s - B
(VHHH) fyESRSE =5/ AF 137 28 (R
2KRME)  HREREN 188 28 (F 7 X{#@
%) HK - PEEIN (BCGE) #7224 A8 ( 6 K
BE) %= $5=4 (&) DREREDES
200 B - FEERNFRTE - B 92 BHER
FRTEREREGEHIEE G H~5 H) - $HE

24 /N TR AR RIS IR EAPEUR - .

BRIFRREANK » BHREITERSIREEE -
TE A8 /NEFER (S THERER Z HE (£ Tb ) »
RRERRENGES > HBRZH 548 AR ( 3 K(E
) - HREMES ( PGTW ) #9551 A8 ( 2k
@) - M HURA 1 CLIP “fEfATEREREA
SBlEE 638 NE (3 KMEE) AMT24 0HE (3

KIBE )

ELIHR AR BRI R TSR ( TFS )
FIFE% IFREHES ( EBM ) Ho#& (% 7¢ ) » TES
pE AR RIEEE T, EBM &2t o TES BIR7E 24
INBF TR T FLA 188 A H (4 KIEE) MyE
¥ 48 /NESTENIAE 362 AE (1 KMEE ) B
SRR EBM IR 258 A 576 /S BEER
BIR% » TFS 76 24 /NI E R bty M T
F 8 o B350l EBM 15\ 2 TSR ES IR R LE7S
St (B 9b ) - HTEMBH RS
il TFS MTARESTE (B 9c ) » WA TRT » %1
B iR o

o S

7N LtEH

TR A H— 4 AR SRR AIEL ) - (25
BEFIRMAR - (HEHERNRODINEESE

~ 38

%

4
=]



ERAAIE o RIBNBERBIE SR K EP P
CAEETHER - BREMEEN—ATET » — AKHE -
FEEEERE - FECH - SEARNER - B
e~ EHE - ERK O SR AR
B~ TCEMRE RN BASENBR=R=
F&7T - Hep:
OREPIRRZE M EET -
OfFRA={aHEETT
ERERFERRMESTT
H D fEER _EBEBME -+ 8285 E5
RE - HABARMBRR T E—-EEALTHET -

t-& @&
G R B RITB RIS T R B 5 - STERALL

T

CEAEREEE 1998 SRR E09E @
%m!m%¢%ﬁ%%§ﬁm¥:@§ﬁ‘
B HemHRES T/ B—Kig R
EEHZEMMN S8 A3 H9 K F—kELR
BGHRAR 8 B 3 H 14 BRI o

(OB FERG BB 12 4 2 dn WIS FE G L - B HCRE L
L E R B S RMTIE - EmsEsh Rl
IR REP BRI HYE - HEEEIRENR

BRKE -

@EITR AR % - HosE Mg m—E 2
MREAE AR R » RN ESEE%
EAEALPERTHE - 2R K SRR PR (e e i PE
1T .

BLILRE R EHAR - SRR BRI >
BABREEE68.2 m s ( 17THILE) -
HRBMINT 492 m /s (158) - &K
PER S AETERE L > 5 412.5mm - FTE L
WEALEAE 400mm PSR - SESH
& » FRILERERAD > H 250mm Lk
FIREK o

@REBSIETHRBRZE HH - 24 /NEFTEERBRED
#E# ( VHHH ) flh R 8%RE ( CWB ) &
/N 53RUES 137km F 188km o 48 /NEFFESR
BENUPRLARE ( CWB ) FIE
( PGTW ) REIRE » HREDBIE 548km
1 551km o PLRBEE MR TR E R
Ko (BHORREEEE R TEHRE R D - TR
RERZEFBMER L EIER®ES -

NREREMET - — AT~ —AKHE  BES
IR - ECE > BEELASEVS=E=
FEIT -



REPORT ON TYPHOON OTTO OF 1998

Hsin-chin Hsu
Weather forecast Center, Central Weather Bureau

ABSTRACT

This article mainly deals with typhoon Otto ( 9802 ) about its origination,
evolution, track and meteorological factors. Discussions on its verification of vari-
ous subjectives and objectives tracking forecasts are also included.

Otto originated over the ocean east to Luzon of the Philippines and then
moved northwestly toward Taiwan. Its center landed on the Chen-kung town
( Tai-tung ) and later moved off, land to the sea from the Tai-chung area.

After passing through the Taiwan Strait, it made a second landfall on Mainland
China, and finally dissipated as a tropical depression over land.

The observations shows that there was a peak gust of 68.2m/s observed at
Lan-yu. Owing to the effects of cloudbands within the southwest quadrant of
Otto and the topography of Taiwan, a maximum accumulated rainfall of 412.5mm
was observed at the A-li-shan and also the heavy rain near its mountain area
during Otto’s passage. Severe property damages and losses of life in the south
part of Taiwan were reported.

The 24hr and 48hr official forecast errors of the CWB were 188km and
548km respectively.
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£ 1. BREERRERSHLERL - RERBUEBRERE
Table 1. The best track center positions, intensity and movement of typhoon YANNI
LS PLEE | PO 58 BE | EPUEKRRE | RESE
(UTC) (%) RE | EE j‘j{aj e (m/s) (km)
B | B | B |tk | =& | (hPa) (km/r) | Fg | B | CHRE | R
9 |27 |1822.6 {122.4{ 998 FEE | NNW 13 18 25 100 -
2810012291222} 998 82 | NNW 7 18 25 100 ---
06125711222} 996 | RE N 10 20 28 100 -
12244 (122.4] 996 g N 12 20 28 100 -~
18125.0 {122.7] 996 #E | NNE 12 20 28 100 -
29100258 1123.4] 996 #EE | NNE 18 - 20 28 100 -
06272 11243] 985 | #®pE | NNE 18 25 33 100 =
12} 28.7 [125.6] 980 CRE N 19 30 38 150 -—-
181309 (127.21 975 iR | NNE 30 30 38 150 -
30100 33.0[126.9] 980 | &% | NNE 28 28 35 150
06 34.5 [127.1] 985 A | NNE 32 25 33 150 -
121355 [127.5] 992 | &%= | NE 32 -
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Fig.1. The S00 hPa analysis.chart at 12UTC September 27 of 1998

(contour interval of

geopotential height is 60 gpm and contour interval of temperature is 5 °C, whereas
contour lines of 5850 gpm are added as dash lines.
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Table 2. Warnings issued by CWB for typhoon YANNI
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CONTOUR INTERVALS 80.00 AND  5.00
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Fig.2.

Same as Fig.1. but for 00UT

Q0Z - 199

29'
9

98- SER—

)

—ronn B SRS A

500hPa

CONTOUR INTERVALS 80.00 AND 5.00

)

R S °C

fi#E 60gpm

=R

RE (%

Same as Fig.1. but for 00UTC September 29 of 1998.
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bt - ! : : i e LTS
CONTOUR INTERVALS 60.00.AND  5.00

4. 9 H 30 H 12UTC Z 500 HiamE S KRR (5 5HRHEIE 60gpm » FEHRMEES °C)
Fig.4. Same as Fig.1. but for 12UTC September 30 of 1998.
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Yanni
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Fig.8. CWB official forecasts and the best track of typhoon YANNI
(092712UTC-092900UTC )
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9. CLIPER &2 TEHES R EUGIBR RS ERR R < LeatE ( 092712UTC £ 092900UTC )
Fig.9. The forecasts of CLIPER (CLIP) and the best track of typhoon YANNI
(092712UTC-092900UTC)




3. PREFFEHE P OBIRREE G KSR (G ERE
Table 3. Center locations and intensities of typhoon YANNI observed by the Satellite Center

of CWB
BFE(UTC) i EfL SRE(GET
A H i varE & e T/ICUDSW/hr
9 75 06 156 1327 P 1.0/1.0
2 131 1335.7 p 10710
18 163 133.0 3 1.071.0
76 00 183 130.6 P 1.071.0
06 154 297 P 10710
2 8.9 13538 P 13713
I8 0.0 1251 P 15713
77 0 205 135.0 p 13715
06 308 1243 3 15715
2 377 1353 P 3.072.0/D/6
B 773 1536 P 357257076
73 00 33 8 1733 F 25/2.5,5/6
06 238 1221 F 3.0/5.0/D/6
2 244 o) F 3.0/3.0/D712
18 749 1227 F 3.005.0576
79 00 759 1253 G 3.0/3.0/5/6
06 373 1243 F 3.5/3.5/D/6
2 387 1256 F 4.0/4.0/D76
13 310 263 F 3.074.0/576
30 00 327 1268 F 3.0/4.0/5/6
06 343 1275 F 3.5/4.0/W/6
2 365 129.0 P 3.03.5/W/6

HIEE © PAURERBREAN 60 AR > FRFEMRE 30 LRE 60 ARZH - G ARENMRZERE 10
REE 30 QNEZH-

IR TERRE SRS 330 B K 336 o INEHEBREEEE » (KA 8 15 0 5 X 5
B 48 /NBEAIE 519 AEK 892 AH » REN PR ANV R TS A R E K o

AHAWE (E 11 ~ @ 12 ) - He TFS M7 @13 59 A 28 H 02LST X 29 H 02LST
FrEd R EREE HTREEREL . FHFEEK ALY MR 2 EE - BRI IRRER R -
RIBZIER - Z5 EBM #ERBI BN FESE LD ErRRSTSN - (ARES B IR
SRR - ERRARTACREL ¥ R R RECHEEAA - TR RS

FRECEDE LR - o EROED LB E S BRI ASER - KRER
B BRRAVEMMARBEEpE 0N SOTMRRCHEN (E14) .
- | BRI B RSB A M G T+ G

LAREEBEGE BRI R - &
iR R BTG BT R RER - BBEAZ g ol i AR T BRI B o DUTHR
AL RS AR SR8 (B 7 ) - RRT g @R 48 S 000 REE - 8516 KR %



Fda. fCHETEEL (46699 ) HiGlBE A L EREENR
Table 4a. Center locations of typhoon YANNI observed by Hualien ( 46699 ) radar station

FFEILST) it TR 5 W FEL
H H 15 (%) (3] () (km/hr) UE 4 (R
9 28 02 2232 12287 TETENE(46699)

03 22.44 12243 "
04 2244 12214 269 32 z
05 22.36 122.26 133 18.9 "
06 22.62 122.16 301.5 125 ~
07 22.72 12230 523 18.3 "
08 22.9 12233 3442 205 z
09 23.01 122.20 336.3 135 "
10 23.14 122.29 34.6 17.7 T
11 2336 12234 95 248 "
12 23.49 12225 3235.5 162 "
13 2339 12227 354.7 113 "
14 23.75 122.22 3342 17.9 z
15 23.82 122.25 214 3.4 z
16 23.96 12231 21.9 173 '
17 24.14 12237 16.6 20.7 "
18 2424 122.43 274 12.4 "
19 2428 122.56 71.9 135 "
20 2431 122.58 37.8 3.9 "
21 24.4 1226 122 1.1 "
2 24.32 122.58 3505 132 "
23 24.62 122.65 30.0 12.7 -
24 24.82 122.70 133 22.8 "
29 01 24.97 122.74 11.7 173 "
02 25.08 122.79 25.7 2.8 "
03 2521 122.77 349.6 152 "
04 25.28 122.92 65.1 17.0 I
05 25.40 122.99 25.6 15 "
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F4b. LT EN ( 46685 ) EMBIEREE AL BEERNL
Table 4b. Center locations of typhoon YANNI observed Wu-Fen-Shan (46685) radar station.

FFEILST) b= R FiE R BELS
A H r (%) () (53) (km/hr) UE 2 (FRAT)
9 28 06 229 1223 338 10 |4 ILI05(46685)

07 22.9 1224 270 3 "
08 229 1223 314 12 "
09 231 1222 333 14 "
10 23.1 122.1 315 11 "
11 233 1221 0 3 "
12 235 1222 4 15 "
13 236 1222 14 8 2
14 23.7 122.2 350 12 "
15 238 1222 339 1 "
16 239 1222 359 12 "
17 24.0 1223 30 25 "
18 242 1224 49 15 "
19 243 122.4 22 13 "
20 244 122.4 359 11 "
21 245 122.4 44 14 z
22 246 122.5 31 11 0
23 247 122.6 26 17 "
24 248 122.7 16 12 "
29 01 25.0 122.7 7 17 "
02 25.1 122.7 10 17 "
03 252 122.8 3 13 "
04 253 122.9 T 17 "
05 254 123.0 3 13
06 2553 123.2 11 21 ”
07 257 123.3 24 24 ,
08 259 123.4 36 27 .
09 26.0 123.6 43 19 "

— 81—



K5, BiEReRHRERBEE - A R HEAERERESE (BIAR)
TableS. Error statistics for CWB’s forecasts, statistical and dynamic models for
typhoon YANNI

ssppeng [CWB 25 CLIPER | HURRAN TFS EBM
(UTC) 1oy /(a5 148 /i |24 /\BS 48 /[NES| 24 /[\EF | 48 /B | 24 /)NES |48 /NES | 24 /)NES |48 /)i
092706 127 | 323 | 39 | 316

092712 172 | 643 305 945 144 389 340 918
092718 i 114 | 604 | 233 896 | 202 819

092800 | 223 | 892 | 242 | 744 265 349 317 649 304 865

092806 | 283 878 135 689 169 422

092812 | 331 151 199 411 416 439
092818 | 537 405 456
092900 | 421 466 367 442 382
092906 | 407 364 238
S 331 791 258 | 543 246 639 350 519 366 8§92

3

-

£

[E 10. HURRAN i AR (R BUSIERE BUR (RIS R 2 LLBE ( 092712UTC £ 092900UTC )
Fig.10. The forecasts of HURRAN (HURA) and the best track of typhoon YANNI
( 092712UTC-092900UTC )



K6, BRBERSHHRARERERIR (FHBHAR)

Table 6. The meteorological elements summary of CWB stations during typhoon YANNI’s passage
0 T RME TR AR REEE FCAHHE] R, BATHER A% 7K B (mm) ek i (mm)
P et 5310 Bt | asE) | Mg | BERD | R | A EEE | R | B 1L ACLAD5E] +535% AL LA R 2R
(Ps) | (ST | Oy (LST) [(%RH)| (LST) | (ws) | () (LST) | (ws) | () (LST) (LST) (LST) (LST)
GifEml [ 996.8 | 29/03:43 | 26.1 | 28/01:43 | 82 | 28/01:44 | 269 | 340 | 29/04:25 | 21.8 | 320 | 29/05:30 | 42.5 | 28/12:00 155 28/12:10 | 166.6 |27/23:02 - 29/06:25
KL 999.0 [ 200142 | 274 | 28/05:24 | 83 | 29/05:42 | 19.0 | 130 | 28/0547 | 9.4 10 | 28/11:28 | 27.5 | 2840912 9.0 28/09:35 | 125.0 |27/23:00 — 29/08:00
WEE | 139891 29/03:00 | 21.6 | 28/09:08 | 94 | 28/11:03 | 232 | 340 | 29/03:06 | 16.7 | 350 | 29/03:24 | -22.5 | 28/06:24 11.0 28/06:24 | 2252 | 27/19:01 —29/08:00
Pyl (100071 2903:06 | 239 [ 2813:12 [ 92 [ 29015:00 | 173 | 340 [ 29/09:57 | 9.7 | 350 | 29/09:47 | 27.0 | 28/07:44 14.0 28/06:21 | 250.6 |27/23:00-29/15:00
4t 10004 | 29/02:02 | 27.7 | 28/13:38 | 78 | 29/07:29 | 13.1 | 330 | 29/07:49 [ 58 | 290 | 29/03:58 | 40.0 | 28/09:29 13.0 28/06:11 | 1458 |27/23:00 - 29/08:00
PR 1001.0 | 28/14:25 | 262 | 28/16:18 | 86 | 28/02:46 | 13.5 20 [ 28/11:45 | 73 10 | 28723:02 | 210 | 28721:17 10.5 28/20:19 | 114.0 |27/18:18 - 29/13:06
il 1000377 28/14:28 | 27.5 | 28/13:09 [ 69 | 28/00:19 | 21.6 | 20 [ 28/11:32| 149 10 [ 281138 | 2.0 | 29/04:19 1.0 28/18:10 80 | 28/01:05-29/08:10
i 999.6 | 28/14:33 | 27.7 | 28/12:46 | 77 | 27723:00 | 119 | 70 | 28/12:58 [ 5.1 20 | 28/13:03 | 29 | 28/20:55 12 28/21:17 11.8 | 28/02:30 - 29/05:30
[1)7 | 8908 | 281433 | 216 | 28/10:07 | 87 | 28/02:56 | 7.7 | 250 | 29/01:06 | 3.2 210 | 28/14:59 | 5.6 | 28/06:58 20 28/22:08 303 | 28/00:42 - 29/03:20
218 1003.4 | 28/15:00 | 283 | 29/07:50 | 72 | 29/07:50 | 22.4 | 360 | 28/07:25 | 11.0 | 360 | 28/07:05 | —- 0
gid5E, | 10016 | 28/14:28 | 281 | 29/08:28 | 71 | 29/09:00 | 27.0 2 28/09:23 | 19.0 1 28/09:27 | 0.7 28/02:53 03 28/03:42 1.6 | 28/01:21 —28/08:05
Rt | 3079 | 2871434 1 19.0 | 2971007 | 67 | 27/10:46 | 107 10 | 2818321 48 80 | 29/05:28 | 8.0 28/06:25 35 28/18:20 425 | 28/02:35 - 29/04:40
Fil* [ 20087 28/15:00 | 88 | 28/13:10 | 99 2:10] 100 | 270 | 281950 | 7.7 28/06:00 | - 2.0 2800620 | 685 | 27/23:00 - 29/04:00
¥ 996.9 | 28/14:26 | 269 | 28/11:00 | 88 | 28/15:00 | 11.1 10 | 28/15:40 | 6.1 350 | 28/19:49 | 40 28/12:07 13 28/12:54 6.9 | 28/06:30 - 29/06:30
5 999.7 | 28/14:57 | 27.7 | 28/15:25 | 78 | 28/00:32 | 14.5 10 | 2872251 | 86 | 360 | 28/13:41 1.0 | 28/18:00 0.5 28/18:20 1.7 | 28/07:20 - 29/04:10
e 9992 | 28/14:30 | 29.8 | 28/13:08 | 73 | 28/00:06 | 156 | 20 | 2820140 | 82 340 | 282041 | 06 28/09:30 02 28/09:30 1.8 | 28/03:30 - 28/10:30
s 9957 | 28/15:34 | 2909 | 28/16:06 | 72 | 28/11:23 | 199 | 300 | 28/01:03 | 7.0 | 360 | 28/06:06 | 1.0 | 28/02:25 05 28/02:25 40 | 28/02:25 - 28/09:20
T 996.6 | 28/19:18 | 27.0 | 28/14:39 | 81 | 28/15:09 | 30.5 | 30 | 27722/41 | 180 | 30 | 27/23:00 | 120 | 2%/12:06 9.5 27/12:43 69.0 |27/05:18 —28/09:36
PN 9954 | 28/15:11 | 29.1 | 281525 | 76 | 28/15:46 | 7.6 9 28/15:54 | 3.8 5 28/16:27 | 39 | 28/03:00 12 28/07:16 | 21.8 | 28/00:03 - 28/08:22
Py 996.6 | 29/03:23 | 31.7 | 29/10:00 | 66 | 29/09:00 | 6.6 65 | 28/00:34 | 2.3 360 | 28/00:43 | 80 | 28/01:00 20 28/01:00 | 49.5 |27/05:38-28/13:10
33 996.2 | 28/17:32 | 32.1 | 29/11:31 | 73 | 29/09:39 | 133 s 28/01:50 | 8.2 4 2772331 | 220 | 28/04:32 6.0 28/04:55 | 61.0 |27/04:40-28/15:50
(T 9953 [ 281553 | 312 | 291118 | 75 | 29/11:19 | 165 | 70 | 28/11:07 | 9.0 40 | 28/11:14 | 150 | 28/04:15 55 28/04:50 | 126.0 |27/22:05—28/19:20
L 997.8 | 29702:16 | 28.1 | 28/12:04 | 69 | 29/09:00 | 10.7 | 50 [ 28/12:34 | 5.7 20 | 28/12:38 | 245 | 28/05:06 150 | 28/05:12 | 157.5 |27/23:00-29/03:10
GEm 996.9 | 29/03:39 | 30.0 | 29/10:06 | 60 | 29/12:26 | 17.4 | 110 | 29/08:24 | 104 | 80 | 28/05:15 | 340 | 27/16:50 13.5 27/22:46 | 235.8 |27/02:40 - 29/03:20
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WRBRENRS - ERRIERBARES M Kis
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Table 7. The daily and total accumulated rainfalls (mm) at each CWB stations

during typhoon YANNI’s passage

i lpa 9F27H | 9H28H8 | 94298 5t
SR 17 136.0 289 166.6
e 7.0 [18.3 i3 125.0
854 a2 148.5 325 2252
T 5.6 178.0 67.0 2506
=iE 03 140.1 5.2 1458
Fre 7.0 88.0 181 114.0
s 0.0 353 13 80
Zh 0.0 10.6 12 s
=R 0.0 26.0 13 303
i 0.0 0.0 0.0 0.0
==a 0.0 16 0.0 16
B 0.0 325 10.0 053
T 04 54.8 133 685
== 0.0 64 05 6.9
L 0.0 17 T 1.7
=1 0.0 I8 0.0 I8
e 0.0 10 0.0 10
g 353 337 0.0 69.0
K 0.0 718 0.0 218
L 9.0 305 0.0 193
Heh 105 505 0.0 61.0
TE 5 1245 0.0 126.0
R 107.5 1253 30 7358
e 55 1415 0.5 13753

FiFEE @ T {NSRMED
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# 8. HiEREZENM SRR R EE - RN EER R
Table 8. The maximum wind and the peak gust at each CWB stations during
typhoon YANNI’s passage

A ‘ %k?ﬂ@% R E
7 BUR(m/s) | ¥R HIRBSELST) | Eo(nvs) | $RERS| IRFFRA(LST)
A 21.8 9 2905 269 10 2905
=i 9.4 5 2811 19.0 8 2806
e 16.7 7 2903 232 9 2903
T 9.7 5 2910 173 8 2910
=i 5.8 4 2904 13.1 6 2908
B 73 4 2823 | 135 6 2812
ey 14.9 7 2812 21.6 9 2812
& 51 3 2813 11.9 6 2813
HAE 3.2 2 2815 77 4 2901
B 11.0 6 2807 20.4 9 2807
EEE 19.0 8 2809 27.0 10 2809
[SET 4.8 3 2905 10.7 3 2819
ST 10.0 5 2820
== 6.1 4 2820 11.1 6 2816
=5 8.6 5 2814 145 7 2823
i 8.2 5 2821 15.6 7 2821
HE 7.0 4 2806 19.9 8 2801
iR 18.0 8 2723 30.5 11 2723
PN 3.8 3 2816 7.6 4 2816
=E 23 2 2801 6.6 4 2801
RLh 8.2 5 2724 133 6 2802
EiE 9.0 5 2811 16.5 7 2811
RS 5.7 4 2813 10.7 5 2813
Erim 10.4 3 28053 17.4 8 2908

JEESILE (B 15 ) > RARREMFLERAEREL
& - H DR uER 250.6 AERES © B
TS - ERHT U R AE =S 100
NIE - HERIRA FER 2 ETE 65 A& -
EHNEA® (X7 ) > 9 [ 27 Hi5EHER
EREEREEE - bRe Bk = R LR
b= - BT BIERSY - BB SRR H et b
RGN - RO AR ILE A FRAEB L

o

R

TERFRTE X+ SR GRIE b - & DS IRy
42.5 NEK 151 DEER S o EFRERERKEER

W S R 75 TH > S ER oy Bk £ B AE P EE AT
Py LAdbitsE R EBRITEE LU © 252 ~ 5ab K
BRIk A ST (B 16 ) FIEHR 28 HiF
SO EILERE St A e R 2 A - KRS E
HONA > TR 25 28 H AR R GIEREE
HEERALE AR AN AR5 o M s ERY fE5E A At
EEHMRERE (B 17 ) o EREF R YIER
FEZ s - EBIRRRNEEIRR o ZERFEWRT
LR TR - 1b B 802 B SRR ek ) R 9 e R B P 0
(B 18 ) » BURHBARAME 7R 8 4 i AR B
TR AR - (BReEBER 1R AT [ ERT R
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11. TFS A2 IR EUS TR R A RS 2 e ( 092712UTC % 092900UTC )
Fig.11. The forecasts of TFS model and the best track of typhoon YANNI (092712UTC-
092900UTC)

12. EBM #\Z THEREE R EUG R R BR (£ C 2 HLigE ( 092712UTC % 092900UTC )
Fig.12. The forecasts of EBM model and the best track of typhoon YANNI (092712UTC-
092900UTC)
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