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Tablel. The best-track positions, intensity and movement of typhoon MAGGIE.
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Figl. The surface analysis chart at 0600UTC June 2 of 1999
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Table 2. Warnings issued by CWB for typhoon Maggie.
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Fig2. The surface analysis chart at 0000UTC June 3 of 1999
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Fig3a. The sea surface temperature chart at 0000UTC June 3 of 1999.
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Fig3b. The sea-level pressure chart at 0000UTC June 3 of 1999,
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Fig3c. The 500hPa temperature and wind arrow chart at 0000UTC June 3 of 1999
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Fig3d. The 500hPa height chart at 0000UTC June 3 of 1999,
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Figd. The GMS IR image chart at 0600UTC June 3 of 1999.
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Fig5. The surface analysis chart at 0000UTC June 5 of 1999.
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Fig6. The BD color image chart at 1200UTC June 5 of 1999,
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Fig7. The surface analysis chart at 0000UTC June 6 of 1999.
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Fig 8a. The surface analysis over Taiwan area at 0800LST June 6 of 1999,
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Fig 8b. The sea-level pressure(hPa) chart at 0000UTC June 6 of 1999,
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Fig 8c. The 500 hPa height chart at 0000UTC June 6 of 1995.
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Table 3. The meteorological summary of CWB’s stations during the passage of typhoon MAGGIE.
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- CWB'EEM FORECAST TRACK (99/06/02/002 99/06 /o7/ooz)

B 13a. EBM R0 TREREE R SR I5 R He e e R R E
Fig 13a. The forecasts of EBM model and the best track of typhoon Maggie
{060200UTC~060700UTC)

CHB TFS/PE DATE (99/06/02/12'.?, 99/06/0'?/002)
; -l b >v.: .

B 13b.  TFS fRx TRERES 1 8u 05 e Al (e A AR LR ]
Figi3b. The forecasts of TFS model and the best track of typhoon Maggie
' (060200UTC~060700UTC)
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# 4. PREEFDEETOHBEREEA FREATERE
Table 4. Center locations and intensities of Typhoon Maggie estimated by the Satellite Center of CWB.

_____ T el | TRt Vw7 1o Sl AR R A A T
i | gl MERE M CUDs Wi [/ BT BRI owmg § oowgmy 1 umn)
311 129.8[Poor |2.3/2.5/Di6hd 107/9/6hr
13.2] 120.5[Poor_|2.5/2.5/5/30r | 163/6/3hr
1ZIEA | 13.4] 120.1|Poor |2.5/2.5/D/6hi] 200/14/6hr .
1SIEA | 1.6 129.3|Poor 12.5/2.5/D/6hr]330/10/6
18[ET | 13.8] 129.3[Poor  13.0/3.0/d/6hr [020/10/6he
21[EA | 14.1] 129.2|Poor  |3.0/3.0/d/Ghr {350/ 1/6hr
6l 3| 0[E/V ] 14.6] 129.1[Poor |3.5/3.5/D/6hr 345/8/6hr
3[3.57] 151 129{Poor |3.5/3.5/D/6hd 350/9/6

6|E/V ] 153] 129|F 3.5/3.3/8/6 |350/8/6

9|E/V ¢ 15.8] 128.8|F 3.5/3.5/5/6  |345/8/6

12{E/ 15.8] 128.5|F 3.5/3.5/5/Ghr|340/6.5/6hr 170/NW
15|EA 159} 128.1 |F 3.5/3.5/8/6hr [280/7.0/6

18|EAN 16.5| 127.8|F 3.5/3.5/5/6hr|315/9.0/Ghr

21|E/ 16.8] 127.5 3.5/3.5/S6hr [330/10.0/6hr
4l O[EAV | 17.1] 127.1|Good 14.0/4.0/D/6hi} 320/9/6hr 170/NW

-

3|EV 1 17.3] 126,7{Good {4.0/4 . 0/D/6hn315/9/6lr ‘
6lE/V | 17.4] 126.4[Good {4.5/4.5/D/Ghn 295/7/6hr 230/NW
71EMNV 1 17.5]126.3|Good 14.3/4.5/D/7hr

RIENV | 17.5] 126.2|1Good |5.0/5.0/D/3hr|295/8/3

O{E/V | 17.5] 126.1|Good |5.0/5.0/D/3he| 290/6/6
IHE/V | 17.5] 1261Good |{5.0/5.0/D/3hs]
1{E/ 17.4] 126]Good |3.0/3.0/D/6  |270/4/6 250/AVG
12{E/1 17.4] 125.91Good {5.0/5.0/D/6_ |270/4.5/6

13{E/1 17.4] 125.81Gocd |5.0/5.0/5/6 '
141E/1 17.41 125.7{Good _|5.0/5.0/5/6
15|E/T 17.5] 125.6|Good |3.0/3.0/8/6  1270/4 5/6
16|E/A .| 17.6]125.5[Good }5.0/5.0/5/6 | -
17|EA 17.7t 125.4|Good 15.0/5.0/8/61290/5.5/6
18|1EA 17.91 125.2|Good {5.0/5.0/5/6__|305/8/6 :
19]E/1 18.11 125|Good [5.0/5.0/8/6  {310/10/6
201E/N 18.31 124.9|Good |3.0/5.0/8/6 _[320/10/6

211EA1 18.3} 124.8|Good |5.0/5.0/8/6_{315/10.5/6
22iE/ 18.4] 124 8]Fair _ |5.0/5.0/8/6 {310/10/6
23E/V D 18.7] 124.7|Fair _ {5.0/5.0/8/6 1315/11/6 250/avg
6l 5t OIE/NV | 189] 124 5{Fair  15.0/5.0/5/6 |325/11/6 230/avy

LEMAVY | 18.9] 12431 Fair  [5.0/5.0/8/6  [330/10.0/Ghr

21E/V 19] 124.2[Fair {3.0/5.0/5/6_ 1320/9.5/Ghr-

eV | 19.1] 124.1(Fair |5.0/5.0/8/6. |325/10.0/Ghr |230/avy
MEN | 193} 124|Fair  [5.0/5.0/5/6  |320/11.0/6gr

S{E/V | 19.4] 123.9{Fair  |3.0/5.0/8/6 {315/10.0/6hr

6lE/V | 19.6] 123.7|Fair  |4.5/5.0/w/6 _ [315/10.5/6hr

TEN | 19.8] 123 8 Fair 1L 5/5.0//6 |1320/11.5/Ghr

BIENV | 19.9] 1234 Fair  {4.5/5.0//6  |320/10/61r
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# 4. (%D

T /CUDSW/hs ¢ 1.5 /1.5/Df6hrs 5T number , Ci: number #11% 1.5

— 18-

OtE/V | 20-1] 123.2|Fair _|4.5/5.0/w/6 320/12.5/6hr
10[eq | 20.2) 123|Fair  |4.5/5.0/w/6 |315/12/6hr
111EA 1 20.4] 122.7|Fair _ {4.5/5.0/w/6 310/15/6hr 220/w
12iEA | 20.5] 122.3)Fair  [4.5/5.0/5/6 |305/15/6hr
13[EL | 20.5] 122|Fais  [4.5/5.0/5/6 }295/15/6hr
14{E/1 20.5] 121.9|Fair  [4.5/5.0/5/6 [295/15/6hr
15VEA .| 20.6) 121.7|Fair  {4.5/5.0/S/6 |290/14/6hr
Tielemx | 20.7] 121.5|Fair  |4.5/5.0/5/6 |290/14/6hr
171EA 20.8] 121.2|Fair - |4.5/5.0/8/6  {285/14/6ht 20mw  |40/nw
18[E1 | 20.9] 120.9{Fair  [4.5/5.0/8/6 |285/13/6hr"
19|E/A - 211 120.7|Fair  |4.5/5.0/58/6 |290/13/6hr
20{E/I 21.1] 120.7|lpoor  |4.5/5.0/8/6  [295/12.5/6hr
lEn | 214l 1206{Fair 14.5/5.0/8/6 _|310/13/6hr
MIEN | 21.50 120.4|Fair  |4.5/5.0/5/6 |310/12.5/6hr
23 EV ] 218 120.3|Fair  |4.5/5.0/S/6  [320/12/6hr
6l ol olErv| 222} 119.8|Fair  |4.5/5.0/5/6 [325/15/6hr 155/mw 80/nw
1Erv ] 22.3] 119.4|Fair  |4.5/5.0/8/6 |320/17/6hr
alErv | 2231 118.9{Fair  |4.5/5.0/S/6 _|305/19/6hr
eV | 22.3] 118.7|Fair  {4.5/5.0/5/6 1300/19/6hr 180/w 75/w
AlEV T 22371 118.5|Fair  |4.5/5.0/8/6  1295/19/6hr
sErv | 22.4] 118.4|Fair  [4.5/5.0/8/6  |290/17/6hr
6[E/v | 22.5] 118.1|Fair  |4.5/5.0/S/6  |285/15/6hr 240/nw T0/nw
1EV | 22.6] 117.9]Fair  |4.5/5.0/8/6 1280/14/6hr
glE/V I 22.7] 117.6|Fair _14.5/5.0/5/6 290/12.5/6hr
ole/m | 22.7) 117.3|Fair  [4.5/5.0/5/6  {285/12.5/6hr _ |200/nw
10}E/1 927| 117.1{Fair  |4.5/5.0/8/6 1285/13/6hr
11JE1 22.8| 116.7|Fair  |4.5/5.0/S8/6 |285/15/6hr
12|EA { 22.8] 116.5Fair 4.0/5.0/s/6  |280/15/6hr
13|E1 22.8] 116.3|Fair 4.0/5.0/s/6  |275/14/6hr
14]E1 22.8] 115.8{Fair {4.0/5.0/s/6 |270/15/6hr
1S|EA | 22.8] 115.6{Fair |4.0/5.0/5/6 |270/15/6hr
18|EA1 22.7| 114.6]poor _|3.5/4.5/w/6_|270/17/6hr
21{E/1 22.5] 113.6]poor  13.5/4.5/w/6_|260/17/6hr
6l 7] O{E/vV | 22.2] 112.0(f . 3.0/4.0/w/6  {250/16/6
| 3jE/V ] 21.7] 112.8]f 3.0/4.0/wi6  |220/10/6
6|E/V | 21.5] 112.7]f 3.0/4.0/s/6  |195/7/6
9lE/V | 21.31 112.41f 3.0/4.0/s/6  [225/5/6
12|EA- | 21.4] 111.8]poor [2.5/3.5/W/6 |265/7.5/6
AS|EA | 21.63 t11.8|poor  [2.5/3.5/W/6 [300/5.5/6
18|EA | 21.7] 111.8|lpoor [2.5-/3.5-/W/ [360/3.5/6
21|B1 .1 21.7] 111.3fpoor  |2.0/3.0/W/6 [280/5.0/6
6| 8] Q|EA 22.6! 111.6]poor  |2.0/3.0/W/6_1100/5.0/6
6|E/V 1 23.3] 111.20poor  12.0/2.5/W/6
12]EA | 24.5] 110.4]poor  |2.0/2.5/W/6
1BIEA | 24.5] 109|poor |1.5/2.0/W/6
E A ERMiemE  G:Good 10-30km D : Developing
VO RCEE F: Fair 30-60km S : Steady
1 HAA R P : Poor > 60km w :Weakening
@ 32510/ -+ 325° /10KHS /6hr




CLIP CHB HURA PGTH RJTD BCGL VRHH RPHH

CLIP 19 ‘229

23 0
CHB 19 229 20 170 HUMBER W-AXIS

177 -51 170 0 : oF

CASES ERROR

WRA 18 235 18 174 18 288 T e Rqus | Bieesence

288 53 288 114 288 O ERROR |1
PETH  I& 235 19 166 18 288 20 1S3

159 -7 156 11 159 -129 153 O
RITD . 18 229 19 170 17 296 19 185 20 17§

175 .53 3173 9 177 -118 177 22 171§ O
BCGZ 19 229 19 177 10 288 . 18 158 16 &5 19 151

151 -77 151 -25 159 -l129 153 0 151 -24 151 0

YHiL 4 362 4 245 4 337 4 248 4 172 4 lgo 4 194
194 -168 194 -51 194 -142 194 -53 194 22 194 3 194 0

RPHH 6 301 6 190 6 224 5 177 6 225 6 174 I 157 6 ZE;U
250 .51 250 59 250 25 250 72 250 24 250 75 174 11 250 0

CWB: i@ PGTW: B8 RITD: {4 DCGZ: G VHHH: %H RPMMJEE
%5 IBERELSEERIRENE.S 24 /SRR T IR A LR
Table 5. Error of selective track-forecast techniques for Typhoon Maggie 24-HOUR MEAN ERROR
(KM).

cLIP CWB HURA ~ POT¥ RITD BOGZ VHHH
CLIP 15 655
655 0

CwB . 15 655 16 305
311 -344 305 O

HURA 15 655 15 311 . 15 655
655 0 655 344 655 .0

PGTW 14 640 15 298 14 622 16 277
279 -361 279 -18 279 -342 277 0

RJITD 14 663 15 305 14 670 14 288 15 281
270 -3%2 281 -24 270 -400. 288 o 281 0

BCOGZ 15 655 15 311 15 655 14 279 14 270 15 275
275 -379 275 -35 275 -37% 274 -5 281 11 275 0

VHHH 2 751 2 296 2 718 1 159 2144 2 220 2 251
251 -500 251 -44 251 -466 261 101 . 251 107 251 31 251 0
i CWB: gL g PGTW: BHEL RITD; H7#4 BCGZ: & VHHH: ik RPMM:IEIRIL
< 6. i%ﬂﬁﬁ@ﬁk%ﬁiiéﬁﬁ?ﬁﬂ&ﬁiﬁ%z 48 /NS B EBE S TR aR A LR
Table 6. Error of selective track-forecast techniques for Typhoon Maggie 48-HOUR MEAN ERROR
(KM).
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EBM SE{FRSRE (B AH)

H 3 12 24hr 36hr 48hr
060212 17 5] 63 176
060300 % 2 119 157
060312 39 132 215 262
060400 132 2123 288 348
060412 69 17 136 121
060500 7 135 163 324
060512 160 218 253 483
060600 153 297 198 i
060612 | 94 7 i -
060700 182 i . .
S o4 162 217 267

TFS HATHRE (B 05D

THEE | 120 | 2dhr | 36hr | 48hr | 60m | 72hr

060212 44 135 185 401 511 688
060300 111 173 279 344 281 | 381
060312 61 | . 202 275 227 206 | 424
060400 94 107 127 70 138 51
060412 52 113 79 326 734 1064
060500 11 84 23 157 318 -
060512 93 113 201 363 - -

060600 157 212 245 - - -

060612 106 - 100 - - - -

060700 36 - - - . -

75 | 7 38 | 177 | 210 | 365 | 613

%7, @R EBM A TFS Mt I e R HA TR 22 Lh
Table 7. The forecast errors of EBM model and TFS model for typhoon Maggie.
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TYPHOON REPORT: TYPHOON MAGGIE OF 1999

Hsin-chin Hsu

Weather Forecast Center

Central Weather Bureau

\

ABSTRACT

Typhoon Maggie(9906) originated over the ocean east of the Philippines, and moved northwest

toward the Bashi Channel on the fifth of June, then turned westward.  After passing through the Taiwan

Strait, it moved westnorthwestward along the southeastern Coast of Canton to the Hong-kong area, and

decreased its intensity to a tropical depression around southern Canton.

The observation shows that there was a peak gust of 42.0 m/s at Hengchun. Owing to the

topography of Taiwan, the precipitation accumulated at the eastern part of Taiwan and the maximum

accumulated rainfall of 192.5mm was observed at Taitung.
The 24 hr and 48 official forecast errors of the Central Weather Bureau were 170km and 305km

respectively.

Keywords: Errors of typhoon track forecasting,

-21-



- 22 -



REANFRJEF E#RE — B RA (DAN > 9920)

HERER
PR DRGTHL

HW OB

FIREEE (DAN) - ZRIE 88 fFILATF RS RIS 20 [EREA, - B

£ 5 88 FRAFRMEIRIIE =(EEE, - FTEBERAIE - SREHDE - X DURE S
T - FTERID RS AE » AHCAE 19 B - SRAG 118 BEAARY - DUSFIEL
RIJTFIRTHE - S RBERRET TP R EPISAE e T RRESE - REES ER
s KEINEREETRNEEEEARNE - BREAKE - SMHERZ
FEEMES RO 2EAE - SREABC  PRESFEH TR
Bz 24 /NSTRERAIERRER 111 08 » BAFETEY (ESETHEEREFEE
) REBREE - T 48 /R AIEBEAIS 264 AH - :

i

__\-é'fj

88 4£ 10 A 3 © 8 B (HoARE - LIFRD) -
F3B. (DAN) BEETEREHSEERIR - 5k
9920 & » RRE 88 AL LAT R R LR
20 {EBIE, » LR PRGNS AR
IS 3 fERE, o FHEERSEAIET - TR RE
54 B 20 FH@mET R - 3 DUREE S T
# -6 B EFE  BERES  SEAREILSS
BHREES 6 H 20 % REERWEEE S
T » BIEIbAg 19 B - BRAR 118 JBHHE - EAT
YYEABEE 118 HEAILBE) - B SEE 7 Bk
RS A B S P A T 45 B RS -
R ZSREN B S R R
AR FIIEIR T BE O H 17 BEMREE
340.5 B KEE 207 08 (EEMEEAT 265
DB - TRREA ST - SPIEESEN
BRRRRENT SRR 25
RIEE  FIERARBE - PRASENTER
24 /R ERES 11 A8 2R T
TR & B TR PR R - 53 48 /IS
IBAEEER 264 NE - AR BREZS
T B - A RBEISIE—AMT - LISas
B HEE R 1 R -

- ARBENFEREBRER
ERIBTER \

FIEBRZRE 88 4£ 10 B 3 B 8 Bk
ERGWEZR - BRESAGILAF RS
20 fEEEHE - $a5% 9920 &% 76 2 LhEERIREE,
AP ET SRR 29°C » SFIEEE - 2
T 4H 4 BB 181 B HZ 1255
& BIZERENRE G 670 AEANER L - &
DRI 980 HIH - HARESEARRE 200 228 » L
BN 22 DEMEE - RETHERNRRE )@
FEETT  HE TP - Wi RS
RIE10F 4 H 1485 15 HHELIBEKEEM T3
SR | S CHEVEE - 4 B 20 BEFHR AR LR
18.2 [ - AR 1247 B » AR AR,
REEEEIREEL - BNSEENERHER
R EASREEEL - REAEI LR ERR

REET  nEREREERQERE (RE

4) -6 H 20 FFH BB B GIEEAL A 19 F - 3T 118

B c BHEEEFERT 460 ARZEE £ (R

BIFERIDE BT 250 NEBAGREH 1) ¢
PR 3 MO 22 R B A s LA A R B B
BEARRESLT (RE 5) - FHRBEZE T
(EEEHES [{ERRE T - SmLRIC AT -

-23 -



TEFHETE AT BRI T R A 2R
FREESELE (RE6) -7 8 20 KefHERIE
NAERWERITILNG - LREE 970 iR - 35
DR EEE 35 AR AR R AT
BEIE iR B AR 250 A B - B dnieE) -
PR SFTESEIER - S RRER/N
7 H 20 B 25 SRR SFTRATE LR EE
> REEH RSP HREREN - GEE
AP R RO L T R R B - SRR
TREBSISERE AR -tk 7-9 B BREANG
ABEE 118 bl THRSVES [RERILE
Ej - 8 HREEZHNEMTSE A E R A
PP LIRS LR R P AT A N - B
B E B RS B 9 QR 3 54
SPHIRT 12 R RERTE 9 HEER 5 IF 36
SYAHERT 13 AR, - R AU R R
A E#EE < 4t o EREESERTEEE - FRE
HEM#EE 9 B 11 BFHERES LR
24.4 B - AR 118 BT AFEETTE /547 50 DR

(FrENBERERTEEFTINE) - SFTHEEZRR
B g MR T 13 oA Rt EEW
e - 9 0 14 FRFHE BT EFIELTT - B3
i - BEREERERER - REET

Rl dtrdtisEie s - R TRERE,

B HUPRR R 9 H 14 18 40 SERREASIY
BB R - BT 9 H 20 B 10 S-EIEER
T PR RN R R - MR R R
FHERE SR T Y5 DB 43 35 - B L%9E 16
- BIRAUEEER - aURILIERRT 126 /N -
chir 2 REFI R RSN EHR B REE RS
R#2- _ |

SR T EUR LS B R - BT R
A BROBEES I FSEEREE 3 B8
RIE 6 HERlaREEeE) - mEREREILE 18
ER 19 EZME 6 DS AL A HRATF &
HREREES [(ERPE - EmkitEe) &%
FIRERE 118 Eib b - BreMitmRES 2 E
BEEREH KE - HES M EE N RE -

FHER RIS - 58 R T A R
DR ERRS BIFIREE 3 - 5 4 - T 7 SRR
HiR s R -

= AR EREShRARE
E ]

()RR

8 HEREH - &I ASTHE R R E
' 9 HFRAHEREEER - 2T 9 HP
FHAWHIRET R REE > frRR R
REHMESERRETRTTES - #HHE S H

3 52 pHIEA 10004 HHRTARERB( Bk S)

TFEE 8 thE BRI EHER LR 9 B 3-5
2 PSR {ERESRETE 1001 HiH - 9 Heh 44T
R OEREMRET - 9 B 11 RFEERA{LOAL

AEETTFE S 50 HBEE - 9 B 14 B LHESR]

L7 S0 A ERR RSP B IEERE - 98
12 BEFIERT 993 HiHRERE(RHE8) -
o SE S R R G - BTG TE 8 H 3 R 35 0HY
] 9999 BN BSRRN - HERERERE
#7E 1000 EHIGLA L - PlalmiERS 1001.9 BiF -
&EF 1002.5 BilH - & 1002.9 B - 53k 1003.9
Hig - 5 1002.8 BiE - &3 10058 Hig- (R
F#5)

(Z)E,

FHRBEE SN  SHHEEEEE - F
HREEMESESW 241 AR OK) B X
BELER 226 AR (94 - BEEEH 183
AR (7T&) RSN 470R (T8) -
HiER 155 2R (7 &) - HE&EEH 27
AR 8 B 129 AR (6 i) 2 - B
AR ELLE LS 402 AR (13 8) BA - .
HEESEW 365 &R (12 ) Xz - BllEH
319 AR (11 8 - EEER 264 R (1058
HHEMET 248 AR (10fk) - HERIEESH
540RGHEIIED 203 AR (BHZR(R
& 5) - BIREHESMEE . BREEE -9 B 11
FEFIZ FEREE 11 & MR RNSE
13 % -

(SW=E

-4 =



- fEE)

PR R R R G e B FR A - 5T
7-9 HHESE RS R 138 ABNEWE /S
BiF 1045 408 $MHERTREBESE
& 303 AEMENE - AREEEMTER
RN BERERSE > FPTREREEARNSE - R
B EREE GRS ERR R - R
WEHRAE AN, » G 3405 O - X
BiEE 265 & mIh 219 08 AR 207 A%
T 1325 008 » 53 100.5 20/ » PERaEst st
FERTARARE @ TR A B SN - (A
#5 KE9)  ERAHEEBNEFERNE
VERETREATEDS » AR (B ) R ET 457

AR B R (R 368 A =2 (AWK

314 - (R 10)

I ~ £ B RS R AR IR TR RS

% 6 Rt 7 A METAFRET SRR
JEF 24 /NISER 48 /NS TRSRATE RS S fEl -
6 AT » 24 /N TRSRATE IR B NE B AR,
%5 (CWB) Z 111 Al (25 BEK) - 55
- (VHHH) @2 114 /48 (17 @EEE) » fiE
SR TS (HURA) BB A » B 146
A

5 7 HE &I R RS
48 /NSRS R/ NE B HA (RITD) &
203 AE (19 fBER) -~ WE (PGTW) (2118
- BEM (BCGZ) (20 {fEZE) REW
(VHHH) (13 {Ef%) 5 240 AH » P,
/% (CWB) HIE 264 AR (21 B{EE) » 8%
BT 48 /NS TEA MR EANE 203
ZNEL (TFSS, thouds /5 Eas /T R Re Mk 7R TR
#izt) T 364 NE (HURA » PG LEHEHE
TER) 2R

B AREBEARLIERS

fRigpHEE 10 B 10 B SRR SEHE

- FHE B R RIS E IO -
(—ERBUIER © 058 5T A8
HoOERIELE -

(S)infavhi il « b R ifiie in i
41 - RS SRR RS - I SME

. PRSI LIR -

(ZP0E MR R R E T R -

(VEN : £FIFE—E=T&F  #iiF
BERLTERF -

(LRI - JERRHHIES © AMREELUE
LERER AR BT T EEEHR - MBI
RS - SRR BRI -

(ROEE  &FITTHERL TR - BHl{TE
BAESHEE - ZREES/\FREHEREE

- sa.
IND -‘T’-Eﬁﬂﬂ

i LR -

(— ) BB B R B K2 1
RS R BRI S - L A
AR 3T - -

(O R R T 43 5 E
o - 16 45 L9 - THAARIATARSEE 126 /1
s - BRI E R — T -

() BERBR A B » PR 18-19
REMIIPETE + BT R A E T
B - SPAEATE 118 L L - S EEPIRGE
B -

() P R R L BB A+ SR
& - HEHE AR RS RS
EREALIH -

(B 24 /NS BB TR R
B 111 AR » RBEE > 48/ EFUE B
5264 0B -

—25-



#£ 1 - FHERRRERE - BESMCRBEERER
Table 1. The best-track, intensity and movement of typhoon DAN (9920).

FF quiiE. D @'@37‘3@ SEEE I SH IR - Y ZELR
=k B @y | OR | o == )
HIH || & | HE g | B | S | HERE
1003(8[173] 1303 998 NW 31 18 25 100 —
1013 |14 179 | 1294 | 998 NW 17 18 25 100 »
103 |20} 184 | 1288 | 998 NW 15 18 25 100 —
1004 2[185 ] 1279 | 985 W 17 - 25 33 120 —
10|4]8]184 | 1266 |. 985 W 2 25 33 150 -
10] 414|181 ] 1255 | 98 Vi 22 28 35 200 —
101 4(20] 18211247 | 92 W 17 33 43 250 80
1005[2]182 1233 970 W 17 35 45 250 80
1058 ]1827] 1224 | 968 W .17 38 48 250 80
10]5[14]182 | 1214 | 970 W 17 35 45 250 80
10]5]20] 184 | 1201 | 970 WNW 24 35 45 250 80
1006|2184 1193 | 970 WNW 17 35 45 250 80
1068|185} 1188 | 970 WNW 9 35 45 | 250 80
10| 61471186 | 1185 | 970 WNW 7 35 45 250 80
1006 [20] 190 | 1178 | 970 NW 15 35 45 250 80
100712193 1175 | 970 NW 7 35 45 250 80
1007181197 1173 ] 970 N 7 35 45 250 80
10] 7 [14]202 | 1179 | 970" | NNE 9 35 45 250 80
101 7 [20] 208 | 1180 | 970 N 11 35 45 250 80
1008221141181} 9712 N 11 33 43 220 80
10| 8| 81217 ] 1181 972 N 11 33 43 200 50
108 (14221 ] 1180 | 972 N 11 33 43 200 50
10081200225 1181 | 972 N 7 33 43 180 50
1092231 1181 ] 972 N .| 9 33 43 180 50
10/ 98240 | 1181 | 972 N 17 33 43 180 50
109 14| 247 | 1180 | 975 N 15 30 38 150 —
109 |20 257 | 1181 | 990 N 19 20 28 100 —
10[10] 2| 263 | 1183 | 995 NNE 15 18 25 100 —

10/10| 8 ] 270 | '119.0 1 1000 NE 17 T.D
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Table 2. Warnirigs issued by CWB for typhoon DAN (9920).

G it ) ERHE fist
|| B A|HIE S i A FEE

bl 3| 1 1074 ]14]15 |[ELiE - [
Yot | 3| 2|10 4]17]20 Bt fiste
#wrE | 313 [ 10] 4|20 50 |t R
vtk | 3 | 4 | 10] 412320 |4k HWEEHE aaid
vl | 3] 5 [10]5 |2 |45 |BEtigm - FEEE FE
k| 3|6 |10]5 5 |-k - R EEE -
vk | 3] 7 [10]5] 8|33 [BLigs- REEH E
wh 3| 8 |10]s|11]10|BtEK-BOEEH RE
wabt | 3|9 |10]5]14]10 |BLlismk  HYEBEE S
wh 310105 (17|20 Btk FDEEE - SRR iy
¥l | 3 |11 [10]5 |20 20 |FB-¥k - HWEYSE - SEISPHEET R
we | 312wl 53|31 \mtigk - FDENEE - SERERES R
Wbk | 3|13[10]6 S0 |E -k ~ EWEIEE ~ SEEIKEEED G ali:d
vk | 3 | 14|10t | 5|30 |tk - SibBEE - SHEIEHGHNET anid
wEhk | 3| 15(t0]6 50 |FLyEik - WD EE - SRR i
wl | 3| 16|10} 6] 11|10 |E-EHg0E - FEIEE - SIEIENER aar:il
b |2 | 17110] 6 |14]45 |B-1ugK - FHORISE - SEFHERD REE
ek | 3 | 1810 6|17 15 |m-E¥eik - FAHEIEE ~ SMSIRETAL thEE
wbk | 3 119010/ 6| 20145 |EiEeE  BEWEBIEE - SEEEKERT R
wb | 3 |20|wle|23]s5 Bty HYESER - SEEHRET aalid
welsl2alol7 45 B - HDBIEH - SRS FE
wh | 3 22|10 7] 5 |15 |RweaiEn - Bk - SENEIIRETT ali
b [ 3 | 23] w0] 71850 [EWEEE - CLyEH - SRR i
wh a7 |0l |Hpeiym Dok Sigk R
vl | 3 |25 0] 711455 [EWEEE - e - ESEEIE i
gk | 3 |26 | 1w0| 71725 [EwEiEE - B - SHENIEE : aalid
vmpe | 3 | 27 |10 7 [ 2045 S REE - B - SN - SFTEE B - &M HHEE
vz | 3 | 8 1017 | 23] 13 [EwamE - EEvek - SiE - SFREE b R
v | 3 [ 29]10]38 30 (BB - Mk - SEE - SPIRE B - &P i
vk | 3 |30 |10 8|5 |15 |FpEE - B4k - Sk - SIS i - &P R
vale | 3 [ 31108 40 |£&RE0: - &P - FEWENE - BAEhk i - &M I
vz 1 3 | 32| 10 8 | 11| 30 |G SFPNEE - RIS - B 1-He i - & R
vape | 3 | 33 110 8 | 1435 |Smvnk - SFTEE - HPBIGH - WK &M - B R
whE | 3 | 34 [10] 8 |17 25 |amel - SERER - HIPENE - B & - i T
vepE | 3 | 35 | 10| 8 | 20| 30 [awErk - SFTEE - FHDEEHE - B &M - WA
wgRe | 3 | 36 | 10| 8 | 23 | 20 i - SFTMEE - RDEEHE - DR & - B aali:d
v | 3 Y37 |10 9| 2 |40 [k SFIEE - FYRIEE - B 1-HR &M - B o
ke | 3 [ 38109 30 |Gk - PRS- EDBIEE - T4 £ - B R
velE | 3 | 39|10 9| 8 |40 (&R - SFNEE ‘ &9 - B R
wgie | 3 | 40| 10 9| 10| 40 |SHlHEE - STNEE &M - Bl R
wgh | 3 | 41 |10 9 |14 ] 40 | iR - SPTGIE &M BRE
wepe | 3 |42 L1009 [ 17 ] 30 |[SpEe - SMEE &M BE
gERE | 3 | 431092010 : R

—27 -




=3~ PRESRRGE LD OB TEREO920) .0 ER R R T
Table 3. Center location and intensities of typhoon DAN(9920) observed by the Satellite Center of

CWB. |
R | P | . BE. | 0| B0 | 2l T R
ma e 2m| T T o T oy | e | s | v | T OV 20 L |

9920 | #8 | Dan | 1999 | 10
9920 | A | Dan | 1999 | 10
9920 | & | Dan | 1999 | 10
9920 | FHE | Dan | 1999 | 10
9920 | 4. | Dan | 1999 | 10
9920 | FHR | Dan | 1999 | 10
9920 | 138 | Dan | 1999 | 10
9920 | .| Dan | 1959 [ 10
9920 | FHE | Dan | 1999 | 10
9920 | #58 | Dan | 1999 | 10
9920 | F8. | Dan | 1999 | 10
9920 | F8. | Dan | 1999 | 10
9920 | £H58 | Dan | 1999 | 10
9920 | FH& | Dan | 1999 |10
9920 | £158 | Dan | 1999 {10
9920 | F+& | Dan | 1999 | 10
9920 | /42 | Dan | 1999 | 10
9920 | F3+& | Dan | 1999 | 10
9920 | 48 | Dan | 1999 | 10
9920 | & | Den | 1999 | 10
9920 | FHE | Dan | 1999 | 10
9920 | 748 | Dan | 1999 | 10
9920 | /4 | Dan | 1999 | 10
9920 | f+& | Dan | 1999 | 10
9920 { 48 | Dan | 1999 | 10
9920 | /458 | Dan | 1999 { 10
9920 | £1& | Dan | 1999 | 10
9920 | F+% | Dan | 1999 | 10
9920 | 38 | Dan | 1999 | 10
9920 | /& | Dan | 1999 | 10
9920 | AR | Dan | 1999 | 10
9920 | #1&. | Dan | 1999 | 10
9920 | £+ | Dan | 1999 | 10
9920 | £+ | Dan | 1999 | 10
9920 | F1E | Dan | 1999 | 10
9920 | $+& | Dan | 1999 | 10
9920 | #1& | Dan | 1999 | 10
9920 | F1R | Dan | 1999 | 10

00 | IR/EIR/VIS | CB {18.30(126.60( Fair |3.00 [ 3.00 | 4.90 i
04 | IR/EIR/VIS [ CB [18.10(126.10) Fair -{ 3.50 | 3.50 | 3.50 | R
06 | IVEIR/VIS | CB [18.10(125.50 Fair | 3.50 | 3.50 | 4.50 | =2
08 | IR/EIR/VIS [ CB [18.10(125.30{ Fair | 3.50 | 3.30 | 4.50 | B
09 | IREIR/VIS | CB [18.10(125.20 Fair | 3.50 | 3.50 | 4.50 | Ry
10 ] EIRIR CB |18.10]125.10] Fair | 3.50 | 3.50 | 3.50 | =58
11 EIR/IR, CB |18.10[125.00| Fair |[3.50 | 3.50 | 4.50 | {548
12} EIR/AR CB |18.10{124.80| Fair {3.50 | 3.50 | 4.50 | £5e
13 EIR/IR CB [18.20[124.60| Fair | 4.00 [ 4.00 { 6.00 HE
16 | EIR/IR CB |18.201123.70| Fair | 4.00 [ 4.00 | 5.40 | Z5@
17 | . EIR/IR CB |18.20(123.50| Good [ 4.00 [ 400 ] 5.50 | S
18 EIR/IR CB |18.20(123.30] Good | 4.50 | 4.50 | 5.30 | ¥
19 | EIR/IR CB |18.20(123.10] Good | 4.50 | 4.50 | 4.60 | ¥
20| EIRIR CB [18.20(123.00] Good | 4.50 | 450 | 4.50 | BB&
21 EIR/IR CB |18.10(122.80] Good | 4.50]14.50 | 5.20 | SE
22 EIR/IR CB [18.20(122.80| Good | 4.50 | 4.50 | 5.20 | g
23 EIR/IR - | EYE |18.20(122.60| Good | 4.50 | 4.50 | 5.20 | j&4
00 | IR/EIR/VIS | EYE [18.20{122.40| Good | 5.00 | 5.00 | 5.10 | &
01 | IR/EIR/VIS | EYE [18.20}122.20( Good | 5.00 | 5.00 | 4.70 | B8R
02 | I/EIR/VIS | EYE |18.20[122.10) Good | 5.00 | 5.00 | 4.60 5
04 | IREIR/VIS | CDO |18.20(121.80] Good | 4.50 | 5.00 | 3.80 | #5859
05 | IR/EIR/VIS [CDO[18.30121.60] Good | 4.50 | 5.00 | 3.50 | &8
06 | IR/EIR/VIS | CDO [18.30(121.40] Good | 4.50 | 5.00 | 3.90 | K55
07 | IRZEIR/VIS | CDO (18.40(121.20] Good | 4.50 | 5.00 | 3.90 | %58
08 | IRVEIR/VIS | CDO [18.40]121.00] Good ] 4.50 | 5.00 | 4.00 | %53
09 | IR/EIR/VIS { CDO [18.46]120.70( Good | 4.50 | 5.00 | 4.20 | {53
10 EIRIR |CDO|18.30{120.50| Fair | 4.50 | 5.00 | 3.90 (8
11 EIR/IR [CDO|18.30(120.30]  Fair | 4.50 { 5.00 | 4.00 | &4
12} ER/IR [CDO[18.30(120.100 Fair | 4.50 | 5.00 | 4:20 b |
13 EIR/IR  |CDO|18.40(119.80| Fair | 4.50 | 5.00 | 4.00 | 358
16 [ EIR/IR CB |18.30(119.30| Fair | 4.50 | 5.00 | 4.30 | #8
17 EIR/IR CB [18.30]119.20| Fair | 4.50 | 5.00 | 4.00 | &5
18 EIR/IR CB |18.30]119.10] Fair |4.50 | 5.00 | 3.50 | i
19 EIR/IR, CB [18.30(119.10{ Fair |4.00 | 4.50 | 4.00 52
20 EIR/IR CB [18.30|119.10] Fair |4.00 |4.50 | 4.30 | 57
21 EIR/IR CB |18.40(119.10] Fair | 4.00 | 4.50 | 4.30 | 77
22 EIR/IR CB |18.40(118.90] Fair | 4.00 ] 4.50 | 4.20 | %53
23 |IR/EIR/VIS | CB [18.40(118.80| Fair | 4.00 | 4.50 | 4.50 | {Ei55

A RN R U L AV AT RV R R RV RV R NV RV RV KN RV L0 O R N O [0 N IV SN I N Ny I S N N N N N Y E YN N rS

O\O\OO‘-JO\O\G\O\U\C\O\O\\OO\O\O\C\O\@O\O\O\O\G\G\O\C\O\O\Q\O\M#MO@C\*—JO\
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Table 3. (Continued)

9920 { F+& | Dan | 1999 10 6| 00 | IR/EIR/VIS | CB |18.40[118.70} Fair | 4.00 | 4.50 |3.90 jiEE| 6
9920 |48 | Dan [1999| 10 |6 01 | IR/EIR/VIS | CB [18.40[118.70| Fair | 400 [4.50 |3.50 |$p| 6
9920 | /1% | Dan | 1999 ] 10 | 6| 02 | R/EIR/VIS | CB |18.50(118.70| Fair |4.00|4.50 [3.90 [FHfl| 6
9920 | $+7 | Dan [ 1999 | 10 | 6| 04 | IR/EIR/VIS | CB |18.500118.60] Fair | 4.00 1450 | 3.50 |58l 6
9920 | 1. | Dan | 1999 | 10 [ 6| 05 | IR/EIR/VIS | CB |18.50(118.60| Fair |4.00 | 4.50 [3.50 | Riff(| 6
9920 | 7248 | 'Dan | 1999 | 10 16| 06 | IR/EIR/VIS | CB |18.60(118.50| Fair | 4.00 | 4.50 [3.80 | FHE| 6
9920 | £ | Dan | 1999 | 10 | 6] 07 | IR/EIR/VIS | CB |18.80(118.40| Fair |4.00 |4.50 | 4.00 | & | 6
9920 | f1R | Dan } 1999 | 10 | 6| 08 | IR/EIR/VIS | CB |18.90[118.20| Fair | 4.00 | 450 [3.50 |38 | 6
9920 | F4E | Dan | 1999 [ 10 | 6{ 09 | IR/EIR/VIS | CB [18.90[118.00| Fair | 3.50 | 4.00 [ 3.50 |fiill| 6
9920 | FIR& | Dan [ 1999 | 10 [ 6| 10 EIR/IR CB |19.00(117.50| Fair }3.50 |4.00{3.70 |i#53| 6
9920 | /48 | Dan | 1999 | 10 |6} 11 EIR/IR CB [19.00(117.80] Fair |3.50|4.00 [3.50 |iF#5t 6
9920 | FHE | Dan 1999 | 10 | 6| 12 EIR/IR CB [19.00|117.70| Fair |3.50 |4.00 [ 4.00 |385| o6
9920 | FHB | Dan | 1999 | 10 | 6| 16 EIR/IR CB |19.10|117.70| Poor | 3.50 [ 4.00 | 3.50 |#iH| 6
9920 [ £+& | Dan | 1999 | 10 | 6 | 17 EIR/IR CB [19.20|117.60) Poor | 3.50 | 4.00 [ 3.50 |#5H| 6
9920 | FHER | Dan [ 1999 | 10 |6 | 18 EIR/IR CB }19.30|117.50| Poor |3.50 | 4.00 | 420 |35 6
9920 | 74 | Dan | 1999 | 10 6] 19 EIR/IR CB [19.30(117.50| Fair |3.50 | 4.00 | 460 |5 | 6
9920 | S| Dan | 1999 | 10 | 6| 20 EIR/IR CB |19.40{117.40] Fair | 3.50 [ 4.00 | 470 |#5@l 9
9920 | #3178 | Dan [ 1999 | 10 | 6] 21 EIR/IR | CB |19.50(117.20| Fair {3.50|4.00 |4.70 | EHi&| 9
9920 | 77 | Dan | 1999 | 10 | 6 | 22 EIR/IR CB [19.50[117.20| Fair |3.50|4.00|3.70 |#| 6
9920 | /47 | Dan | 1999 | 10 {6} 23 EIR/IR CB 119.60]|117.20| Poor | 3.50 | 400 | 4.00 [#5#4| 6
9920 | £HE | Dan [ 1999 [ 10 [ 7| 00 | IR/EIR/VIS | CB [19.70|117.40| Poor |3.50{4.00 { 440 |Ff| 6
9020 { 5+& | Dan [1999] 10| 7| 01 | WEIR/VIS | CB |19.80{117.50] Poor | 3.50 |4.00 |3.50 |&ifll| 6
9920 |88 | Dan | 1999 | 10 [ 7] 02 | IR/EIR/VIS | CB.[19.90|117.70| Fair | 4.00 [4.00|420 || 6
9920 | = | Dan {1999 | 10| 7| 04 | IR/EIR/VIS | CB |20.00{117.90| Fair |4.004.00 |4.10 | ®E| 6
9920 | FHE | Dan | 1999 | 10 {7} 05 | IR/EIR/VIS | CB ;20.10{117.90| Fair |4.00[4.00 |4.10 (58| 6
9920 | 748 | Dan {1999 10 [ 7| 06 | IRVEIR/VIS | CB [20.10{117.90| Fair |4.00 | 4.00 | 4.30 || 6
0920 | & | Dan [19991 10| 7| 07 | VEIR/VIS | CB [20.10]117.90| Fair | 4.00 [4.00 | 430 (5| 6
0920 | F+@. | Dan | 1999 | 10 [ 7] 08 | IRVEIR/VIS | CB |20.20{118.00] Fair |4.00 [4.00 440 [5:l| ©
9920 | /5% | Dan 11999 | 10 [ 7| 09 | IR/EIR/VIS | CB |20.30|118.00| Fair | 3.50 [4.00 | 420 |#Z5| 6
9920 | F1/E | Dan [ 1999 ] 10 | 7] 10 EIR/IR CB |20.30(118.00| Fair |3.50|4.00 |4.10 |5} 6
9920 | £+58 | Dan [ 1999 | 10 [ 7| 11 EIR/IR CB |20.40]|118.10] Fair | 3.50 | 4.00 | 3.50 |{f3&| 6
9920 | 4B | Dan (1990} 10 | 7| 12 EIR/IR CB |20.50|118.10| Fair }3.50|4.00 | 440 |i§58| 6
9920 | & | Dan | 1999 10 | 7| 13 EIR/IR CB [20.70|118.10| Fair |3.50|4.00 |4.50 |#35| 6
9920 | F8, | Dan [ 1999 | 10 (7| 16 EIR/IR CB [21.10]{118.10] Fair |3.50 | 4.00 | 4.10 |##| 6
9920 | /8 | Dan (1999 | 10 | 7| 17 EIR/IR CB |21.30|118.10| Fair |3.50 | 4.00|4.60 |¥Fi#| o
9920 | F348 | Dan [ 1999 | 10 |7 18 EIR/IR CB [21.40|118.10| Fair |3.50 [4.00]4.70 || o6
9920 | $+& | Dan [ 1999 | 10 | 7] 19 EIR/IR CB 121.50}118.10| Fair |3.50 | 4.00 |4.50 |ff8f| 6
9920 | $3& | Dan {1999 | 10 | 7 | 20 EIR/R CB [21.60]118.10] Fair |[3.50|4.00|5.20 |Fsd| 6
9920 | FIRE | Dan [1999 ) 10 |7 [ 21 EIR/IR CB |21.60]|118.10| Fair |3.50|4.00 | 4.60 |EH@| 6
6920 | #H& | Dan | 1999 | 10 | 7 | 22 EIR/IR CB [21.70(118.10| Fair §3.50|4.00 | 470 | ¥fi#| o
9920 | B+ | Dan | 1999 | 10 | 7| 23 EIR/VIS CB'|21.70{118.10] Fair |3.50|4.004.80 || 6
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Table 3. (Continued)

B iy i \ E.

s | v o | | B |H| )| R |1 S0 G | ko | T |2 | B P
9920 FHB [ Dan [ 1999 | 10 [ 8| 00 | IR/EIR/VIS | CB |21.70|118.10| Fair | 3.50 | 4.00 | 4.60 | 5 6
9920 | F1/8 | Dan | 1999 | 10 | 8 | 01 |IR/EIR/VIS | CB [21.80(118.10) Fair | 3.50 | 4.00 | 4.20 | i 6
9920 | F& | Dan | 1999 |10 | 8 | 02 | IR/EIR/VIS | CB |21.90(118.10 Fair | 4.00 | 400 | 4.50 | B8 6
9920 | F18 | Dan [ 1999 | 10 | 8 | 04 | IR/EIR/VIS | CB (22.10(118.10| Fair | 4.00 [ 4.00 | 4.50 | & 6
9920 | F4E [ Dan | 1999 | 10 | 8 | 05 | IR/EIR/VIS | CB |22.20(118.00( Fair |4.00 | 4.00 | 4.80 | HE 6
9920 | FHE | Dan | 1999 | 10 | 8 | 06 | IR/EIR/VIS | CB (22.20117.90| Fair | 4.00 | 4.00 | 4.60 | 3/ 6
9920 [ 48 | Dan {1999 | 10 | 8 | 07 | IR/EIR/VIS | CB |22.20(117.90| Fair |4.00 | 400 | 430 | SR 6
9920 | F+8 | Dan | 1999 | 10 | 8 | 08 | IR/EIR/VIS | CB |2230(117.90( Fair | 4.00 | 4.00 | 3.80 | {58 6
9920 | FHE | Dan | 1999} 10 | 8| 10 EIR/IR CB |22.40(117.90| Fair |4.00 | 4.00 | 4.60 | #i# 6.
9920 | 78 | Dan | 1999110 | 8| 11 EIR/IR. CB |22.40(117.90| Fair | 4.001 4.00 | 4.20 | £ 6
9920 [ F48 | Dan | 1999{ 10 | 8| 12 EIR/IR CB 122.40(117.90| Fair | 4.0014.00 | 430 | 58 6
9920 | £ | Dan | 1999 | 10 | 8 | 13 EIR/IR CB {22.50(118.00| Fair | 4.00{4.00 | 440 | F/i@ 6
9920 | FB | Dan [ 1999 | 10 (8] 16 EIR/IR CB 122.90(118.00| Fair | 4.00 ] 4.00 | 4.50 | &g 6
9920 | F+F | Dan [ 1999 | 10 [ 8] 17 EIR/IR, CB {23.00(118.00| Fair | 4.00 | 4.00 | 4.50 | 54 6
9920 | FAE | Dan [ 1999 | 10 ;8] 18 EIR/IR CB |23.10{118.00] Fair | 3.50 | 4.00 | 4.30 | @ 6
9920 | F3RE | Dan | 1999 | 10 81 19 EIR/IR CB (22.30118.00] Fair |3.50 | 4.00 | 4.20 | %55 6
9920 | F48 | Dan 11999 | 10 [ 8] 19 EIR/IR 'CB [22.30{118.00{ Fair | 3.50 { 4.00 | 4.20 | i#%% 6
9920 | 4B | Dan | 1999 | 10 |8 | 20 EIR/IR CB |23.40|118.00f Fair | 3.50 ] 4.00 | 4.90 | HF 6
99520 | F38 | Dan | 1999} 10 {8 | 21 EIR/IR CB [23.601118.00{ Fair | 3.50 | 4.00 | 4.40 | {55 6
9920 | F1& | Dan | 1999 | 10 |8 | 22 EIR/IR CB [23.80]118.00] Fair | 3.50 | 4.00 ] 4.90 | 555 6
9920 | 748 | Dan | 1999 | 10 | 8| 23 EIR/IR CB |23.90{118.00] Fair | 3.50 | 4.00 | 4.60 | H75 6
9920 | F+& | Dan {1999 | 10 [ 9| 00 {IR/EIR/VIS| CB |24.00(118.00| Fair | 3.50 | 4.00 | 4.60 |58 { 6
9920 | 18 | Dan | 1999 | 10 | 9| 01 {IR/EIR/VIS| CB (24.10(118.00] Fair | 3.50 | 4.00 | 4.70 | £l 6
9920 | 4% | Dan | 1999 | 10 | 9| 02 | IR/EIR/VIS | CB |2430(118.00] Fair | 3.50 | 4.00 | 4.20 | #rigk 6
9920 | F3B | Dan [ 1999 | 10 | 9| 04 {IR/EIR/VIS| CB [24.40(117.90] Fair |[3.50 [ 4.00 | 3.90 | i3 6
9920 | 4B | Dan | 1999 | 10 | 9| 05 | IRVEIR/VIS | CB |24.50]117.90] Fair | 3.50 { 4.00 | 3.70 | 5% 6
9920 [ 748 | Dan | 1999°| 10 | 9 | 06 |IR/EIR/VIS {CDO |24.80(118.00] Fair | 3.50 | 4.00 | 4.40 | &5 6
5920 | £ | Dan [ 1999 | 10 | 9 | 07 | IR/EIR/VIS {CDO [25.00|118.00] Fair | 3.50 | 4.00 | 4.40 | 5 6
9920 | £ | Dan | 1999 | 10 | 9| 08 |IR/EIR/VIS |CDO|25.10(118.00| Fair | 3.50 | 4.00 | 4.50 iR 6
9920 | F& | Dan {1999 | 10 | 9 | 09 | IR/EIR/VIS |CDO |25.20(118.00] Fair | 3.00 | 3.50 | 4.10 | 555 6
9920 [ £+ | Dan | 1999 | 10 |9 | 10 | .EIR/IR |{CDO|25.40(118.10] Fair | 3.00 { 3.50 | 3.70 | {%33 6
9920 | F4/E | Dan {1999 | 10 |9 | 11 EIR/IR 1CD0O|25.50(118.20] Fair | 3.00 | 3.50 | 3.60 | 55 6
9920 | 18 | Dan | 1999 | 10 | 9] 12 EIR/IR |CDO|25.60(118.30] Fair | 3.00 | 3.50 | 3.50 | %55 6
9920 | F1R { Dan | 1999 | 10 |9 | 16 EIR/IR |CCC |26.30(118.30] Fair | 2.50 | 3.00 | 3.50 | {54 7

BEMEE] - CB - WihET

Cl{H : BeRLRITMAL

EYE : i}t
CDO : P REERE

COC : L AREE
TIE : BEER

7rfill © Zehr NEEAEERRE
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Table 4. Eye-fixes of Typhoon DAN(9920).

B 45008(FHD A6TA4(E 1) 59134(%FY)
A 5] B e R itsE iy Jbsg e
101 o7 01 19.7 117.8
10 ] o7 02 - -
10 | o7 3 20.0 118.0
10 | o7 04 20,0 118.0
10 | o7 05 20.2 118.1 20.4 118.3
10 | 07 06 20.3 118.2 205 118.2
10 | 07 07 20,5 118.1 20.6 118.2
10 [ 07 08 06 118.0 207 118.2
10 | 07 i) 2.6 118.1 207 118.2
0 [0 10 20.7 118.0 20.8 118.2
10 | 07 11 2.7 118.1 20.8 1182
10 | 07 12 20.8 118.1 209 118.1
10 [ o7 13 20.8 118.2 209 118.1
10 | o7 14 20.9 118.1 20.9 118.1
10 | o7 15 20.9 118.2 209 118.1
10 | 07 16 21.0 118.1 21.0 118.1
10 | 07 17 21.0 118.1 21.1 118.2
0 | 07 18 21.2 1182 212 118.1
10 [ o7 19 212 118.1 213 118.1
0| o 20 T3 1130 21.4 118.1
10 | a7 21 214 118.1 214 118.1
10 [ o 22 21.5 118.2 215 1180
10§ 07 23 21.6 118.1 216 118.2
10 1 08 00 216 118.2 21.7 118.2 21.9 118.1
10 | 08 01 21.8 118.2 218 118.2 22.0 118.0
10 | o8 02 219 1182 21.9 118.2 2.0 118.0
10 | 08 03 219 118.1 220 118.0 22.1 117.0
10 | 08 04 22.0 118.1 220 T1180 22.2 1179
10 | o8 05 219 118.1 220 118.0 2.2 117.9
10 [ 08 06 22.1 118.0 22.1 113.2 22.4 11738 .
10 | 08 [V} 222 1180 2.2 118.1 22.4 117.8
10 ] . 08 23 118.1 22.2 118.1 224 117.8
10 | 08 09 223 118.1 222 118.1 224 117.8
0 | @& 10 224 118.2 22.4 118.1 22.4 118.0
10 ] o8 11 2.4 118.2 2.4 118.1 2.4 118.1
10 ] 08 12 225 118.2 225 1183 2.6 118.3
10 ] 08 13 226 118.2 226 118.3 22.7 1183
10 | 08 14 226 118.3 26 118.3 2.7 118.3
10 | 08 15 22.8 1183 22.8 118.3
10 | 08 16 229 118.2 231 .| 1182
10 [ 08 17 230 118.2 231 - 118.2
10 | 08 18 231 118.2 233 118.2
10 | 08 19 232 118.2 23.5 118.2
10 | 08 0 234 118.2 23.6 118.2
10 | 08 21 23.6 1182 231 118.2
10 | 08 2 257 118.2 23.8 118.2
10 | 08 5 239 118.2 239 118.1
0] 00 240 118.1 24.0 118.0
10 | 09 01 24.2 1180 243 118.0
0] W 02 24.3 1179 24.3 118.0
10 | 09 03 244 117.9 244 118.0
10 ] » 04 4.5 117.9 244 118.0
0 [ 09 03 24.6 117.9 244 118.0
| ® 06 24.8 117.9 24.4 118.0
| mw o7 - 24.5 118.0
10 [ 08 24.5 118.0
10 [ 8 ] 24.5 118.1
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Table 5. The meteorological elements summary of CWB’s stations durmg the passage of typhoon DAN(9920).
SRR RE s AR AR Bk E ki
ASEE | we | RSRT | RGE | RS | REMD | R | Rua | BEMD || mREMSE | tod | BRME  |ME| RRImE
(hPa) [ (LST){ (mvs) | (DIR) | (LST)} | (mfs) | (DIR) | (LST) | (mm) (LST) {mm) (LST) {mm) (LST)
il [1007.2)080417} 248 | s | 090714 | 183 | SE | 082123 | 132 [072240-072340| 95 |072245-072255 | 34.6 |072240-091335
#HiE [1005.8(080421| 173 S 090252 | 7.2 SE | 090229 | 1.5 |[081329-081429| 0.5 {081339-081349| 3.0 |080825-081630
BrERr (1439.7|080419| 264 | SE | 0R0440 | 129 S | 082103 | 3.1 [081238-081338| 1.5 [081251-081301{ 5.6 [080950-081430
YrFIT* 11005.4(080420| 119 | ESE | 080107 | 2.8 | NE | 080125 | 4.0 [081240-081340] 1.5 |[081210-081220] 6.5 |081008-081405
&4t [1003.9(080438| 183 | ESE | 080005 | 10.0 | ENE | 072352 | 1.5 |081000-081100{ 0.8 |081220-081230| 34 |071420-081330
g 11003.2{080349) 5.6 | SSE | 072104 | 33 | NE |[091306 | T |071535-071635| T |071535-071545] T |071535-081025
BE 19999 |080335) 8.0 8 080425 56 SSE | 080426 | 0.5 |090820-090920| 0.5 |090820-090830| 1.0 |072320-091140
&p 11002.9{080339| 5.4 E | 081544 | 27 | ENE j 081545 | 0.5 |080945-081045| 03 [080959-081009| 1.4 |072250-091720
A A+ | 893.7 |080325| 15.6 | SE | 072055 | 7.3 | ESE | 072036 | 4.0 |080943-081043| 1.0 |080501-080511( 19.3 |062335-091510
B |1000.4|090352| 319 090354 | 155 { SSE | 090609 { 17.2 |090105-090205| 9.6 |[090145-090155 |138.0{071850-091430
HES 11001.31090142( 36.5 090536 | 241 | SSE | 090511 | 18.7 |081412-081512| 9.8 |[081440-081450|104.5|070510-090730
SIELL* | 3083 {020309| 186 | SW | 080325 | 7.2 § SSE [ 080341 6.5 |080410-080510| 1.5 |080430-080440 | 55.0 | 070320-090150
Ei* | 553 {0R0221| 402 | E | 080240 | 226 E | 080248 | 7.0 |090000-090100( 2.0 ]080910-080920] 73.7 |070000-090330
| 1003.1{080404] 10.6 | WSW | 091353 | 48 S 090437 | 5.4 |081310-0814101 12 |081320-0813301 22.0 (070750-090915
B |1002.5|080304] 20.3 090231 | 11.1 SE | 090231 | 89 |082112-0822121 3.5 [081530-081540( 55.0 (072045-090930
EH | 1001.9|080316] 183 080850 | 9.1 | SSE | 082114 | 31.5 |081430-081530] 13.0 [081445-081455|132.5|070410-090430
fE& |1002.8(071905| 20.1 071609 | 9.9 072144 | 92.5 |072134-072234] 24.0 [072134-072144 [265.0(070010-091058
B [1006.4 080319 133 | SW | 091116 | «5.8 § | 091124 [ 19.8 [081150-081250| 14.0 |081217-081227 | 24.9 |07i305-091637
ERiM | 1007.1/080321| 17.0 | SW | 091011 | 9.1 S | 091055 | 15.0 |082120-082220| 11.7 |[082120-082130( 29.7 | 080640-090650
L [1005.3(080323) 114 | W | 080647 | 69 | SW | 0RO652 | 20.5 |080801-080901| 9.0 |080830-080840|100.5|080320-092000
pizh [1006.1|080349| 148 | E | 071234 | 73 N | 080435 | 45.0 |080909-081009( 16.5 |080913-080923 (219.0070820-082139
= 1005.8 (080222 12.2 081717 | 40 | NE | 080235 | 49.0 |080200-080300| 19.5 |080740-080750 |340.5}070935-090720
s |1006.1)080144| 194 | ssw | 081409 | 147 | SSW | 081509 | 4.0 {080201-080301| 2.5 [080239-080249 | 7.5 |072200-092100
Fih  |1004.5|080347| 17.4 | ESE | 072153 | 76 SE | 081209 | 42.0 {072300-072400| 21.0 |072349-0723591207.0|072000-091212

sk LS - ARBEDE I HERERT
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Table 6. 24-hour mean forecast error (km) for typhoon DAN(9920).

CLIP CWB TFSS HURA POTW RITD BCGZ.  VHHH
CLIP 24 14 7

4 9 A | B
CWB 24 1ab 35| 1 c i

11 3311 0
TESS I 148 12 11 12 118
120 21 U8 718 0

AFET X # Y FERRIE R RS
B g7 X Bl EREITEZ 24 RHTFEREREKM)
C#m Y i ETHM A 24 /NRERISIRERM)
HURA 23 M6 23 114 1120 23 146 U . \
6 0 U6 M 0 16 0 D#om Y SR AL X e TR T iR B (KM)

PGTW 24 144 25 i 12 113 23 146 5 118
122 22 18 Toone -l 122 24 18 0
RITD 24 144 24111 11 120 23146 24 122 24 118
118 -25 I8 7 18 - 120 25 18 -3 18 0
BCGZ 24 144 24 111 11 120 23 146 24 12 24 118 24124
124 =200 124 12 112 -7 129 -6 1A I 124 5 124 0
VHHH 17 127 17 100 9 135 16 137 17 120 17 87 17 114 17 114
114 -12 114 14 124 -1 114 -22 14 -5 114 27 114 0 N4 0

BEUHPCEHER -

CLIP— R @ 8 Ryfdia TR TR - PGTW — &2 EEHTH -
CWB—HRERRE HTHE - RITD— B A2 E WS -
TFSS— FR@BHBEIAIEMATAR -  BCGZ-—- BMZERHE -
HURA — SRS R HR TR - VHHH —F#2 E8ER -

F 7 SHEEAFEHFEER 48 NRFER 22 LU
Table 7. 48-hour mean forecast error (km) for typhoon DAN(9920).

CLIP CWB TESS HURA PGTW RITD BCGZ VHHH
CLIP 20 351
351 0 A B
CWB 2 35 21| 264 [ D

268 -83[ 264 Y
TFSS g 324 16 259 10 203
214 -103 203 -55 203 0O
HURA 19 351 19 2714 9 214 19 264
364 12 364 90 381 166 34 O
PGTW 20 351 21 264 10 203 19 364 21 240
244 -107 240 24 262 59 240 124 240 0
RITD 19 329 19 268 9 214 18 359 19 246 19 203
0% -125 203 64 211 3 207 -151 203 42 203 0
BCGZ 20 351 20 268 g 214 19 364 0 244 19 203 20 240
240 -111 240 27 238 24 246 -118 240 3 242 38 40 O
VHEH 13 311 13 272 7 238 12370 13 266 13 144 13 250 13240
A0 70 40 31 37 237 -133 M0 25 240 9% 240 & U0 O

A FER X 91 Y BSSRIHR YRR

B o X LR, 48 NRFISBEEKM)

C s Y B ETHE7ike 48 /N FEEEM)

D #R Y BT X Sz R TA A TR KM)

B EHE

CLIP— ot fg g R A TR TR - PGTW—=EZ FEER -
CWB- RS AR - RITD— G742 FEHH -

TFSS —hREEBH AT EENTENR -  BCGZ—- Bl Hms -
HURA — i & R R HE I THSE - VHHH — &2 TR -
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Fig. 2. The ten day (1-10, Oct. 1999) mean sea surface temperature (top) and
anomalies (bottom) over the Pacific area.
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Fig.3. The 850/700/500 hPa mean flow streamline at 0000UTC 04 Oct. 1999,
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Fig.4a. The surface analysis at 1200UTC 04 Oct. 1999.
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Fig.4b. The surface analysis at 1200UTC 05 Oct. 1999 ,
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Fig.5a. The surface analysis at 1200UTC 06 Oct. 1999,
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Fig.5b. The 850 hPa (bottom) and 700 hPa (upper) analysis at 1200UTC 06 Oct. 1999 .
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Fig.5¢c. The 500 hPa (bottory) and 300 hPa (upper) analysis at 1200UTC 06 Oct. 1999,
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Fig.6b. The 700/500/300 hPa mean flow stream at 0000UTC 07 Oct. 1999 .
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Fig.7. The infrared imagery from 04007 to 09127 Oct. 1999 |
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Fig.8. The hourly pressure of station MarKung(46734) and Kinmen(46736) during 0820L 10 0914L Oct. 1995,
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Fig9. The accumulated rainfall of all CWB’s weather stations during typhoon Dan’s passage from
0700L to 09171 Oct. 1999,
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Figl0. The accumulated rainfal] distribution over Taiwan area for the peried of O0L 7 Oct. to 171 9 Oct. 1999.
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Report on Typhoon DAN (9920) of 1999

Chiang, Wei-Min

Weather Forecast Center, Central Weather Bureau

Abstract

Typhoon DAN(9920), the 20" typhoon in the northwest Pacific, was the 3® one to affect Taiwan in
1999, Forming over the sea east of the Philippine Islands, Typhoon DAN tracked westward, then
moved along 118°E northward. Typhoon DAN landed near Xiamen, southeast Mainland China,
around noon on 9 October.

Kinmen, due to this typhoon’s passage, had a damaged situation, while there was a slight foss in
the Taiwan area. The period of typhoon warning was quite long, lasted 126hrs. The 24-hour mean

' forecast exror by CWB for typhoon DAN was 111km, while the 48-hour mean forecast error was 264
km.
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Table 1. Summary of typhoon occurrence in the Western North Pacific since 1947
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Table 2. .Summary of the tropical storms over the northwestern Pacific Ocean and the South China Sea in 1999,
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Fig.l. Monthly numbers and percentages of tropical storms over the northwestern Pacific Ocean and
the South China Sea in 1999 '
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Fig.2. Comparison betweem the monthly numbers of tropical storms in 1999 and the monthly averages
over the past 52 years.
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Fig.3. The locations of tropical storm cyclonegenesis over the northwestern Pacific Ocean and the
South China Sea in 1999.
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Fig.4. The distribution of tropical storm cyclonegenesis over the northwestern Pacific Ocean and the’
South China Sea in 1999.
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Table 3. Summary of the life cycles of tropical storms over the northwestern Pacific Ocean and the South

China Sea in 1999,
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Table 4.  Summary of issuance of tropical storm warnings by Central Weather Bureau in 1999.
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Fig. 7. The best track of tropical storm in February 1999.
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Fig. 8. The best track of tropical storms in April 1999.
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Fig. 10. The best track of tropical storms in July 1999,
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Fig. 11. The best track of tropical storms in August 1999,
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Fig. 12. The best track of tropical storms in September 1999,
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Fig. 13. The best track of tropical storms in October 1999.
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Fig. 14. The best track of tropical storms in November 1999,
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1999 Annual Western North Pacific Ocean
Tropical Storm Report |

Der—So.ng Chen Kang-Ning Huang
Central Weather Bureau

ABSTRACT

There were 23 tropical storms occurred over the Western Pacific Ocean and South China Seain
1999, and the total number was less than the annual average (26.8) from 1947 to 1998. 3 of them
{ MAGGIE," SAM, and DAN) had been issued wamings by the Central Weather Bureau.
Several characteristics have been concluded for these tropical storms in 1999: 1) the life cycle of
the majority was shorter than the average; 2) most of their intensities were weak; 3) the related
cyclone genesis region shifted to west.
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