REA+F— 5 RARE# %

Report on Typhoons in 2002

)=
TR REAR
CENTRAL WEATHER BURFAU
REANLTZH+ =4
December, 2004



REA+—FRAAERE
Report Typhoons 1n 2002

=
CONTENTS

REA A — R -2 /ORI AKRDBEEL0208) --orvovroee- 1
REA— RS -- ARFRECINLAKY ; QIOEE, w21

' Eﬂ“f‘—ﬁitkzﬁﬁﬁﬁﬁﬁﬁmﬁ. ............. .............. 41



BERER I PUAREE TIHA

REAT—FRAAERE - next--Sinlaku

% AR % 3 (NAKRI) g J82.(0208)

 ERR
R EREARERT

MR

B saFiBE R, (NAKRD) 2RE 9 SFICRFEEIRARNE ¢ @, - 2T
REZBELFRHMBE WIS 2 @8R - Frefie B  FRREF/IHAE S
EE T 7 L0 PR R - MM rE AT SRR T - WA MRS
b UE E R o TG 9 /MR RE L1THE - MTHERTHIE - MARERARERE  BX
IR - BB KRR E- AR T AL REBUK - FRAKETHISE -
P AIRE R PRREERE 24 AEFIRRI EARAE Ry 107 8 - 48 /NRFTRER L EiRE

Hy 146 0H -

— BiE

91 7 F 9 H 58 (M LIFED
PR SEFIEEIE, (NAKRI) TEEAFERT A 120 AR
HYL SRR - REE AT IEEE
BRAYSS 8 EFsE, LRt RRSRN EE R
BIRAVE T ERE, - EFF R R RS
HIE R BRI TS - e
 BA9 B 51 50 sy EnvE i HEGRER B
B ARSI - AR - Bk I B4k
B EEHEHE - LSRR E SRS
B ~ SR AR B LAY « 9 H 20 B
B RIS BT S 1 AR RS - FSEhsu
FEESRNE > I FETMERTEIRELS: - 10 H 5 i
ERBEEEASTIILES 50 Ak
Hh RS 10 H 14 B E BRI 30 A RS
¥ - BN AR R AR - R B
R F MR ERERS Y S
e BT S - MEERSEREL - BRIEE
A THBHARIER - R EKES TS
TR AR 45% % 809 BRIk B HEE BY
3o o MR T ILE E sk - Bk
PRI - R ST AT BB SRR B 24 /S TRERAL

BIRER 107 A8 48/ NFTHE A EIRER 146
DB« AR TIRIRE R R - RS
SRE RIS E—a1T - URBE R
HER QAN 1 ek 1 -

=~ IR IR A B9 3 R AR AR
EHRIEET

WrAime AR RBE Ol 7 H Y HER S
FFECEIgRT AR (B 2) - BEFHHN
55 8 {EIBGIE - 7EM 3 ] A E M B AE RETIENE
HEFIEERE 28°C » 855 29°C - 2t T
BUFRRRIRIE - s iR saime e A i th BN AE
BRI FERT 75T 120 A BAvRE - HU&E
B 15 A ERGEIE - (BRI 1A - BlE @R
i BE kSR TEREE - iR
REATHE 9 HIER SR 50 3 ng Ll CReja
Bk B FEREREEEY - 5 25 -
ik - b - SR EERNE - B REEER
WHEGEEEK - SERBEE & EEILRE
T - 9 H 8 Wi e A B 7E TR 54 60
AEEE E o d O 990 JiE R LERK

GRS 18 AR REEE 80 4H - BTHER

FRECREETHHE  EEREY - £90



LB > B AT BT A 10 A e

BE L B EERRE - RREEE
135 2V - MU - BEsCRTRE B AR B2 %
EEESE AT - 9 AT - HEF
Wi RS o E R - SR ST [T
AFE (B 4) EERnREmEE RS
R O EA BRI T T 0 T
=8 LR s R L AT R R
(B 5)- 5210 3 5 B FfieR S
frdbdbs)T 50 B GElEh B (& 6) -
MEFFISEE RS MUAYERRE - RIS - BgF
LR 10 B 14 SHEE BIRAL TR 30 R BRI T

R - HEET e A L TERE ERIRFIRATH 9 /)
B o 10 B 18 BRIk - Helm 2 B di i R
#h o I ARER RS - hREZRER 10 H 20
Bj 1S SRR T SlIEayEE ERgEEYR > 10
M 23 B 5 o tfigle T ERe R - fE TR
RERHMIHABE RSB TE LER 15
o~ B EEEER 13 5 0 AGERILEERT 42 /FF o op
RER B e R R R R AR RS
2hHE 2 - TR S LEEEAER 5
FlansR 3 Kk 4 - B 7 RURF oA B B 2R
Rz 2 i -

1
12

130F

122002 £38 8 SERGEM FT 2 B 1R -
Fig. 1 : The track of TS Nakri (0208).



=L

RS HIBRE T - B L R R
Table 1. The track positions, intensity and movement of TS NAKRI (0208).

B o) i B PORRE (#BHFE | BHEE |HFPoRAR R CEE
= UTC - HEL% )}d (&) - (km/hr) = ii/i’;_(mf’s)rlj - IELka)r -
B |8 | e ® Ty | wahd | ERH
7§ [21] 228 1187 990 NE 15 i8 25 80
7 9100 252 |119.1 690 NE 15 18 25 80
7 19 [ 06| 237 |1200 987 NE I3 8 25 80
719 (12| 242 1202 987 NE 13 18 25 80
71 9 |18 243 [ 1204 987 NE 13 18 25 30
7 (1000 246 | 1209 987 NE i3 18 25 80
7 10 | 06 | 249 | 1219 987 NE 13 18 25 80
7 110 [12 ] 251 | 123.1 987 E 13 18 25 80
7 [10] 18] 251 |[124.1 987 E 8 iE 25 80
7 [ 1100 | 250 [125.0 987 E 6 18 25 80
7 (11|06 253 1255 987 |ENE >NE 6 18 25 80
7 (1112 | 254 | 1260 990 |ENE—NE 6 18 25 80
7 [ 11 | I8 | 255 | 1265 990 |ENE—NE 6 18 25 80
7 12700 255 | 12638 990 NE 10 18 23 80
7 112 | 06| 261 |1268 990 N 15 20 28 80
711212 265 [1268 990 N 12 20 25 80
7 12 |18 | 276 | 126.7 590 N 21 20 28 80
7 (137 00| 286 [1266 990 N 21 20 28 80
7 15| 06| 303 | 12656 993 N 21 18 25 80
7 13 12 | 310 [ 1270 998 NNE 20 TD
+ 2. iR SRR AGE R
Table 2. Warnings issued by CWB for TS NAKRI(0208).
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Table3. 3-hourly center location and the related intensity of TS NAKRI(0208).

= TR B el AR e | o |2 | s |
Wi | 2 | &1 @] W [EI|EE TR PR
0208 | WEZ3i | NAKRI [2002/07|08|21| EIRJAR | CB |22.80| 11860 | Poor |2.00]| 200 |0.00 | H:E 6
0208 | FEeTF] | NAKRI [ 2002]07]09| 00/ IR/EIR/VIS| CB |23.80] 118.70 | Poor [2.00] 2,00 | 4.50 | %4 6
0208 | BETEHT | NAKRI | 2002]07]09|03 [IR/EIR/VIS| CB |24.00| 119.10 | Poor 12.00] 2.00 [ 3.70 | i 6
0208 | BEELFT | NAKRI | 2002 [07|09{06 |[IR/EIR/VIS| CB [24.701 119.50 | Poor |2.00| 2.00 [ 540 | & 6
0208 | BEZEH] | NAKRI | 2002 (07|09 109 |IR/EIR/VIS| CB [25.60| 119.60 | Poor |2.00|2.00 | 440 | #548 6
0208 | BFEEF] | NAKRI | 2002 (0710912 EIRJAR | CB |26.10] 12020 | Poor |1.50| 1,50 | 3.60 | #B2 6
0208 | JESLY | NAKRI [2002]|07]09]15| EIRJAR | CB |26.20| 12060 | Poor |1.50] 1.50 | 3.80 | & 6
0208 | 4] | NAKRI [2002107/09(18| EIRJAR | CB [25.90] 121.10 | Poor {1.50| 1.50 | 4.10 | #5® 6
0208 | MREZHT | NAKRI [2002[07(09(21| EIR/JAR | CB [26.10/ 12120 | Poor [1.50| 1.50 | 3.50 | g 6
0208 | METZH] | NAKRI 2002 |07[10|00[IR/EIR/VIS| CB [26.16] 12120 | Poor [1.50[ 1.50 [ 330 | 48 6
0208 | HIEH] | NAKRD |2002{07]10|03 [IR/EIR/VIS! CB 126.00] 12120 | Poor |1.50] 1.50 | 3.90 | &% 6
0208 | JFSTHT | NAKRI {2002]07]10]06|IR/EIR/VIS| CB [25.70| 121.60 | Poor 11.30| 1.50 [ 5.70 | 3% 6
0208 | FESEFT] | NAKRI | 2002 (07110 [09[IR/EIR/VIS] CB [25.60] 12220 | Poor |1.50| 1.50 | 4.50 | i 6
0208 | #E5#T | NAKRI [2002]|0710]12| EIRAR | CB |25.60) 122.80 | Poor {1.50| 1.50 | 3.80 | Ji& 6
0208 | BEFEFT | NAKRL (2002107110113 EIRAR | CB |25.60; 12320 | Poor (150} 150 1380 ] Him €&
0208 | HF3EH] | NAKRI 12002 |07]10{18] EIRJAR | CB {25.50| 123.50 | Poor |1.30| 1.50 [4.50 | %4 6
0208 | 347 | NAKRI [2002107(10]|21| EIRAR | CB [25.40| 12390 | Poor |[1.50| 1.50 1350 | %8 6
0208 | 5237 | NAKRI {2002 (07|11 |00[IR/EIR/VIS! CB [25.10] 124.70 | Poor {1.50| 1.50 | 3.50 | 54 6
0208 | iR | NAKRI | 2002 (07| 10103 IRVEIR/VIST CB [25.10] 12520 | Poor L1300 150 1350 % 6
0208 | EF2F] [ NAKRIE (2002 [07|11]06|IR/EIR/VIS| CB [25.30] 12540 | Poor |1.50) 1.50 | 3.50 | {54 6
0208 | BFEEE] | NAKRI [ 2002 |07]11|09{IR/EIR/VIS| CB 2530 12580 | Poor [1.50 1.50 | 3.50 | 5@ 6
0208 | FZEHT | NAKRI |2002 [07]11]12] EIR/JAR | CB |25.30| 126.00 | Poor |1.30| 1.50 | 3.50 | & 6
0208 | 54 [ NAKRI [2002107 (1115 EIRJAR | CB [25.10| 126.50 | Poor {150 1.50 { 3.50 | 4% 6
0208 | #ETH] | NAKRI [2002(07(11]18| EIRAR | CB [25.10] 126.50 | Poor [1.50) 1.50 | 3.70 | §5if 6
0208 | BEEE#] | NAKRI [2002]|07|11121| EIR/JR | CB [25.10] 126.70 | Poor |1.50] 1.50 | 450 | §5i& 6
0208 | #RTH] | NAKRI | 2002 |07|12]00 [IR/EIR/VIS| CB [25.40] 126,70 | Faic [1.50| 1.50 | 0.00 | §548 6
0208 | #FZZH] | NAKRI | 2002 |07]12| 03 |IR/EIR/VIS| CB [25.60| 126.80 | Fair }2.00] 2.00 | 0.00 | 5§ 6
0208 | §FsE4i | NAKRI [2002|07112|06 [IR/EIR/VIS| CB 26,10 126.80 | Fair [2.00| 200|430 | =& 6
0208 | IBFZL#T | NAKRI (2002 |07{12|09{IR/EIR/VIS| CB |26.30[ 126.70 Fair |2.00|2.00 | 350 | 3E 6
0208 | #FsE] | NAKRI [2002|07]12]12| EIRAR | CB [26.40] 12670 | Fair |2.00]2.00 | 350 | 58 6
0208 | EETH] | NAKRI [2002]07(12{15| EIRJR | CB [26.70] 126.70 Fair [2.00]2.00 350 5% 6
0208 | #E3TH] | NAKRI |2002|07]12[18] EIRAR | CB [27.90] 126.60 | Fair |2.00| 2.00 {350 | g 6
0208 | @F3#] | NAKRI | 2002 (07]12(21] EIR/JR | CB [28.30| 126.60 Fair [2.00| 2.00 | 3.50 | & 6
0208 | #F=2#7 | NAKRI [ 2002 [07]13 |00{IR/EIR/VIS| CB [28.60| 126.60 Fair [2.00| 2.00 [ 3.50 | Epg 6
0208 | pza#] | NAKRI [ 2002 [07[13 |03 [IR/EIR/VIS| CB [29.70| 126.60 Fair [2.00{2.00 [ 3.50 | #i5% 6
0208 | BFEEF] | NAKRI | 2002 107]13 |06 |IR/EIR/VIS| ECP [30.30) 126.70 | Fair [1.50] 2,00 |3.70 | &5 6
0208 | HFEEHT | NAKRI {2002{07|13|09|IR/EIR/VIS| ECP [30.70| 126.80 | Fair |1.50| 2.00 | 3.90 | &5 6
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Table 4. Eye-fixes of TS NAKRI(0208) by RCWF and RCCG.

B (2) RCWF RCCG
A H : 1t | HE
07 | 08 | 23 2299 119.10
07 | 09 | 00 23.11] 11927

07 09 01 23.23] 11947

07 09 02 1. 2346} 11960

07 09 03 2359 119.77] 2383 119.93
07 09 04 23.66] 119.79] 23.83 119.95
07 0% 03 23.68) 11997 2392 120.15
07 09 06 24.96] 119.74] 23.85 120.05
07 0% 07 25.100 119.71] 23.93 120.05
07 09 08 24.00] 120.02| 23.97 120.05
07 09 09 24.22] 120.03] 23.98 120.02
07 09 10 24.39( 120.19] 24.00 120.08
07 09 11 24.42| 12029 24.15 120.28
07 09 12 24.56] 12040 24.15 120.30
07 09 13 24.55] 120270 24.18 120.30
07 09 14 24.58] 120.27] 24.27 120.30

07 09 15 24.58) 12027 24.33 120.30
07 1 09 16 24.58] 12027 2433 120.30

07 09 17 24.60 120.28| 24.33 120.30
07 09 18 24.62| 120.30] 24.33 120.40
07 09 19 24.60) 12035 2433 120.40
07 09 20 24.60] 120.47 — —
07 09 21 24.60] 120.53 — —
07 09 22 24.70; 120.60; 24.42 120.50
07 09 23 24.79] 120.66| -24.50 120.80
07 10 00 2485 12077 -1 - -
07 10 01 24911 120.93] 24.53 121.07
07 10 02 2499 121.11| 24.83 121.18
07 10 03 2494) 121.23) 2495 121.47
07 10 04 25.03] 12136/ 2502 121.58
07 10 05 25.05] 121.57] 25.12 121.70

07 10 06 25.13] 121.81| 252§ 122.00
07 10 07 2520 122.04

07 10 08 - 2526/ 122.18
07 10 09 25200 12244
07 10 10 25.02( 122.68
07 10 11 25.08{ 12286
07 i0 12 25.04] 123.14

07 10 13 25.09] 123.36
07 10 14 2511 12360
07 10 15 25.20] 123.90
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Fig. 2 © The satellite infrared imagery at 05L 09 Jul. 2002.
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Fig. 3 : The ten-day (1-10 Jul. 2002) mean sea surface temperature (top) and anomalies
{bottom) over the Pacific area.



4a: 2002 £ 7 A 9 H 0000UTC 500/700/850 EiE-EtaRiiE -
Fig. 4a : The 500/700/850 hPa mean flow streamline at 0000UTC 0% Jul. 2002,

4b : 2002 4£ 7 H 9 B 0000UTC 300/500/700 TIMESEEIRATEE
Fig. 4b : The 300/300/700 hPa mean flow streamline at 00000UTC 09 Jul. 2002.



File 1 2002070217073476.pmz

Tupe § BRY(D
Rango} 450.0 hm

5120024 7 H9H 1707L LRYVE SR ER -
Fig. 5 : Radar echo from RCCG at 17071 9™ Jul. 2002.
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Fig. 6 : Radar echo from RCCG at 05071 10" Jul. 2002.
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0900Z Tut. 2002 09067 Jul. 2002

10007 Tul. 2002 10067, Jul. 2002

16127 Jul. 2002 1015Z Jul. 2002

B 7 ¢ R FEG AL AME A B EE(0900Z-1015Z, Jut. 2002) -
Fig. 7 ¢ The infrared imagery from 0900Z to 1015Z Jul. 2002



Ta: BEFFIESE E] B2 ERI(1200L, Jul. 9, 2002) 36Tk - TERms S8 -
Fig.7a : The visible imagery at 1200L Jul.9, 2002.
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Fig.7b * The infrared imagery at 1200L Jul.9, 2002.
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Fig. 8 * Surface mesoscale analysis for TS Nakri at different stages.
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Fig. 9 ! Makung(46734) and Taipei(46692) soundings showing the vertical structures of TS
Nakri.
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Fig.10 © The instantaneous sea level pressure of stations 46749, 46777, 46733, and 46730.
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Fig.11 : The total rainfall of all CWB’s weather stations during TS NAKRI (9-10 July 2002).
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Fig. 12 : The accumulated rainfall over Taiwan area for the peried of 9-10 July 2002.
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Table 5. The meteorological summary of CWB’s stations during the passage of TS NAKRI (0208).

—_— 66 _

Hivs | R{EREE(hPa) | BERTSAEHE(m/S) B A JEIHE (m/s) AR 7K & (mm) [ KA = (mm)
uhdg | BE (RFRR(L) | BGE | R0 |RRRIL) | BGE | BUE | EEREI(L) |aE | BRAAKERE | —/ B |BELARFE | BE LRIZEFEI( L)
(DEG) (DEG) (L) (L)

ELp £ 990.1 100406 | 19.7] 50/ 101223 | 124 20{ 101230 13.5| 091923 33.5| 091840 155.0| 090500-101900
&k 989.6| 100340 | 16.11 140091156 8.0 110| 091202 10.0| 101140 245 101050 111.5] 090642-102100
FrFua Yt 989.8] 100401 13.8)  190| 090534 4.6 20) 091919 | 21.5] 101046 66.5 101020 271.0] 090500-102100
By * 133431100403 | 21.4] 2500091701 11.4] 350] 101512 18.5] 101044 83.0] 101011 356.0]  090550-102015
T 988.7/ 091633 | 14.4| 90| 091141 7.7 10| 100737 7.5 100542 34.5| 100511 13721  090550-102015
& 988.0{ 091421 | 16.6] 260| 100205 6.5 - 170| 100135 7.0] 100941 15.0{ 100741 70.9] 090550-101750
B 987.6| 100235 | 21.7] 190/ 100150 | 13.2| 340! 101357 15.0{ 100914 28.5| 100905 107.5| 090550-102015
SAEY 13297091504 | 20.7) 230 100947 87 230] 100740 10.2] 101437 18.5) 101437 732 090655-101805
=5 988.6/ 091337 18.6: 200| 091427 8.5 160| 091434 4.0 090634 13.0| 100601 70.0] 090550-101830
FEE L4 3003.2] 091510 15.6] 190] 092339 5.1 96| 091240 7.0 100308 17.0] 100308 151.0] 090510-101800
E* | 3022.2] 1003287 292 250091015 | 20.0, 240| 091021 3.5 101722 7.91 100301 98.0! 090550-102015
=1 990.2| 090811, 19.0] 210{ 091014 11.1] 180| 091045 2.0] 100336 8.5 100536 28.0{  090500-102100
EHE 990.6| 090733 | 13.3] 180| 090730 8.0 260| 091838 1.5 092105 2.0 092105 | 8.0] 090550-102015
H&E 992.9/ 091500 | 13.7| 330{ 101430 6.3{  250| 091508 1.5| 090832 1.5/ 090832 6.0/ 090550-100255
Feii 990.9| 091513 | 15.9| 230[ 101241 7.1 180| 101242 2.11 090902 2.8 091000 12.4]  090510-092140
= 988.6| 100359 9.1 90| 101249 4.6 40! 101526 2.5 090647 40l 090855" 8.5] 090550-101915
L 988.9] 100412 9.0 40| 101541 5.4 40| 101246 1.0| 091024 2.0/ 091013 5.6/ 090550-100854
ek 989.3| 100459 6.7 360091135 47|  360| 091146 2.0/ 091135 - 6.8 091120 19.0| 090600-101855
R 089.81 100433 | 15.0] 130:091227| 13| 110! 091224 13.0] 091612 42.5 091546 99.4|  090550-101950
=4 990.0, 1003121 15.6| 100[ 091706 9.9 70| 091740 17.50 091722 68.0| 091641 253.5] 090550-102010
AR 992.0 100450 | 46.3 10{ 101414 | 20.6] 350| 101339 34.5 101302 186.0] 101200 649.1|  090505-102015
B 988.01 091324 | 19.2| 340} 091921 1.9 300] 092400 13.0] 090600 26.0| 090600 141.5]  090500-101740
RES 987.1,090707 |  22.2| 350091231 | 15.5| 160| 090603 2.5| 090654 10.5{ 100325 30.5| 090550102015
[l 991.6| 101610 32.6] 250/ 101358 23.9] 260| 101406 0.5/ 091807 0.5] 091807 0.5 090550-102015
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Table 6. 24-howr mean forecast etror (km) for TS NAKRI(Q208).

CLIP
CWB
TFSS
EBM
HURA
PGTW
RITD
BABI

l BCGZ

VHHH

7% 7. BTEH G EEHFEEE(0208) 48 /NEFHEIFRZ < LR
Table7. 48-hour mean forecast error (km) for TS NAKRI0208).

CLIP

- CLIP

CWB

TFSS

EBM

HURA

PGTW

RJTD

BaBJ

BCGZ

VHHH

CLIP

15
A9
15
107
8
170
8
215
14
190
15
138
15
124
13
98
4
8]
5

68

11
403
4
146
6
409
6
720
19
427
11
220
8
225
9
246
4
175
5
107

209
0
29
-101
201
-31
201
74
2
-11
209
-14
2
-85
209
-111
224
-142
218
-150
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0
438
-5z
380
18
3%0
320
390
37
403
-183
396
-170
403
-157
438
-262
438
-331
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15| 107
7] o
8 116
170 5
8 116
75159
PRt
190 85
15107
135 7
15107
124 16
516
5 -l
41w
8§ -2
5 101
6 -3
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146) 0
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00 59
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3
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201 55
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242 9
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162 35
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175 26
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103 -42
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105
130

33
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-62
127
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409
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3
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3
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66
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EBM

CLIP— FRUSE S i T Tl et =X
CWB—-hREFEE Tk
TFSS — hR g 8RR LS AR TH
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7
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44 A7
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97 0
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A B
C D
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AR X R R iR R
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3
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Report on TS NAKRI (0208) of 2002

Chiang, Wei-min

Weather Forecast Center, Central Weather Bureau

ABSTRACT

TS Nakri, the 8" TS over the northwest Pacific Ocean, was the first one that affected Taiwan in
2002. Since Nakri formed over the sea south of the Taiwan Strait, quite close to Taiwan, and moved
toward the Taiwan area, CWB issued sea and land warnings soon after its formation. Nakri remained
the maximun wind speed of 8 m/s while it showed quasi-stationary and looping and then its center
touched down the west coast of Taiwan around 0500L, 10 July. Nakri brought torrential rains in -
north”and northeast Taiwan, plus central and southern mountain areas. Reports indicated 2 people
killed, 1 missed and 10 wounded. But northern Taiwan was benefited from Nakri since 2-day heavy
rainfall released water shortages. The 24-hour mean forecast error of CWB for this typhoon was

107km, while 48-hour mean forecast error was 146km.
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| FRTRAEERE - REBLREIERER
Table 1. The best-track position, intensity, and movement of typhoon SINLAKU.

s e | TBENTT | TRENE AN EEY AR
5 | BE | 8F [OR ,
wro | N | B |mwen| (B | B s PER | S0k | SOk | G
degree | Km/hr m/s km km

082906 | 182 155.0 998 NW 13 18 25 100 - R,
082912 1 18.7 155.0 995 NW 13 20 28 100 - R,
082918 | 195 154.7 995 NW ] 20 28 100 - SRR,
083000 | 20.6 154.0 985 NW 19 25 33 150. - ERRFRGT,
083006 i 21.5 153.5 980 NW 19 28 s 150 - AR,
083012 | 223 152.6 | 980 WNW 18 28 35 150 - R RS
083018 | 23.0 1516 975 WNW 20 30 38 250 - TR,
083100 | 234 150.8 965 WNW 20 35 45 280 80 | REFmJE
083106 | 23.7 149.7 955 w 20 40 50 280 80 | hEFRA
083112 | 237 1487 | ° 955 W 19 40 50 280 80 | ERE
083118 | 239 147.9 955 w 19 40 50 280 30 | PEEREE
090100 | 24.0 146.8 955 W 19 40 50 280 80 | HERSE
090106 | 24.1 1457 955 W 20 40 50 280 80 | PEERE,
090112 | 242 144.5 955 w 20 40 50 280 80 | TEEEsE
090118 | 243 1432 955 W 20 40 50 280 80 [tHEFRIR,
090200 | 24.3 1418 950 W 24 43 53 300 100 | ERER
090206 | 244 140.4 950 W 24 43 53 300 100 | hERE
090212 | 244 139.1 950 W 24 43 53 300 100 | HEERE
090218 | 24.5 137.7 955 W 24 40 50 300 100 | PREREIE
090300 | 24.8 1363 955 W 24 40 50 300 100 [HERE
090306 | 252 134.9 955 W 24 40 50 300 100 | RERE
090312 | 255 133.2 955 w 24 40 50 300 100 | EEEEE
090318 | 25.6 132.0 955 w 20 40 50 300 100 |shEERgE
090400 | 259 130.7 955 W 20 40 50 300 100 | PRERSR,
090406 | 25.9 129.5 955 W 15 40 50 300 100 | FERE
090412 | 26.1 128.5 955 W 15 40 50 300 100 | FEEHEE,
090418 | 263 1274 955 W 13 40 50 300 100 | PERE
090500 | 264 126.8 955 w 13 40 50 300 100 | hERE
090506 | 26.5 126.1 055 W 11 40 50 300 100 |REEREE
090512 | 265 125.8 955 W 11 40 50 300 100 | HEEBER
090518 | 263 125.3 955 w li 40 50 300 100 | FEEE
090600 | 262 125.0 955 W 11 40 50 300 100 | EERSE
090606 | 262 124.6 955 W 11 40 50 300 100 | RS,
090612 | 26.2 124.4 955 W 10 40 50 300 100 [ PEFRSA,
090618 | 26.4 123.8 955 W 15 40 50 300 100 |[TFERRE
090700 | 26.7 122.9 955 W 18 40 50 300 100 |chErRSE,
090706 | 27.1 122.6 960 W 23 38 48 250 80 | FEER
000712 | 271 120.5 970 W 23 33 43 220 50 | PEEREE
090718 | 272 119.2 980 W 23 28 3 180 - 1R G R,
090800 | 280 1173 1000 w 13 T.D.
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Table 2. Warnings issued by CWB for typhoon SINLAKU.

XIEF | B &5 i [ 19 e
B ®R|B ||| & E e i

16 |01 | 4 | 5 |15 |J68F - HILER - SR ' I
16 |02 | 4 | 8 | 10 |4b#6 - HEEER - HESHGEHE R
16 |03 4 | 11|10 [{b#B - BILES - SHEERHEHE PR
16| 04| 4 | 1415 686 - HALH - HETER il
16 (05| 4 | 17|20 JbEF - SALER - HEGHREE R
16 | 06 | 4 |20 | 10 [45&8 - SELEE » HEBREE R
16 | 07 | 4 |23 | 15 |4626 - SHALER - SHEIERNS T R
16 |08 | 5 | 2 |30 |[dk#6 - HieEs - mEEEREE o
16 |09 | 5| 5 |15 |dgigedb®l - JEEE - SEERIEE B - SRREEIIEE R
16| 10| 5 | 8 | 10.|3dbEE - AL5E ~ HERER EIE - HERHEMIE s
16 [ 11 5 {118] 30 |vgugedbEB « ALEE - AR HiE - HRREEREUGE R EE
16 [ 12| 5 |148| 30 |#FgALER ~ ALER - HERERE B - ERREEIIESE R
16 {13 | 5 |178! 55 iy b= ~ JEER « HEREE I - ERREEMALEE hE
16 | 14| 5 |208; 20 |fBigdLEE - d6ER ~ REEE HiE - EREERLUESE HE
16 |15 | 5.|238) 15 i AbER - LR - HEL R EHEE i - EREERLAEE B
16 | 16| 6 | 2 |55 |¥ldbRl ~ ALHE - HEB R EIRIEE TEE L R i AL o EE
16 | 17| 6 | 5 |35 |gigedbdh ~ Jb38 - FIE R EEEm . TEE LR EIEEAESE )i
16 | 181 6 | 8 | 20 |kl - JbER - HE R ESE TEHELAL R R LU i
16| 191 6 | 11| 20 |digdbER ~ dLER - HER ERIEE TEHLUE - B LUE R B HE
16 |20 | 6 |14 | 30 |HgigdbdF ~ JLEE - HER R EEER TEH#LIE - R AL R B o
16 | 21| 6 | 17 | 15 |Hgedbdp « JE3E - 3EFE B FEnE HE TEHELUE - EiR LR EEE o
16 |22 | 6 |20 40 |¥glEAEER - J6ER - HE RS EHME {EHLL - FRLGULERESES | PE
16 |23 | 6 |23} 20 |¥ledbs - JLEF - R SBER TELL  EHLULREEES | E
16 124 7 | 2 |30 g - J6ED - W R SRR TEELIL - BB REEES | bE
16 1251 7 1 5 | 40 igigudbdf - JEER - BRESRE SN TeELUL - R e ESF 2alic]
16 |26 | 7 20 ¥R ALED - dLER - WIS RS ENEE ToELE - EBLULRESES | BE
16127 7 [11]30 |¥idbEl - 4087 - EEREEER TeHlL - FiRLE RS ES R
16 (28 | 7 | 14| 15 [Welcdban - JL8E - AL RSERE | - FrLULREN R
16|29 | 7 | 17|20 |dgle bl - L3 - HAKRSERE  |BRSFMLUL A
16 | 30| 7 |20 | 10 |4bER - LI R BIHEH Bl FEE
16 | 31| 7 | 23| 20 [JkEE R ERAIGE il I
16 | 32| 8 | 2 |30 [HbEf R BT i HE
16 [33] 8 | 5 |50 (&K
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Table 3. The meteorological summary of CWB’s stations during the passage of typhoon SINLAKU.

Ak R{ERE({P) R I R L (m/s) A B (m/s) Al K & (mm) kiR (m/s)

P Sl BEFRA B | EA i B | B Sl 48 | RS | NS | BSTEERES B B
HE 9954 /1232 215 240 07/07.45 12.8] 230 07/08:36 8.5 05/07.44 U5 05/07:43 517 05I07:43~07/20:00
ik 996.2| 0%14:39 19.00 310 07202 8.5 250 0711:20 15 06/05:49 16.0}  0700:36 1217 05/05:15~07/17:12
bt 996.5] 07/15:.01 18.11 280 07/11.23 9.6 250 07/11:31 501 0540705 1.0 070041 75.6] 05/05:15~06/24:00
i 998.4| 07/14:46 17.2 110 06/09:04 0.3 340 06/08:42 10.5¢  05/06:10 364 070316 360.5]  05/05:00-07/17:.05
IR 139677 07/12:11 271 010 06/12:57 17.1] 350 06/12:59 9.0t 07/03:48 3400 070314 2335 05/05:15-0717:36 .
T 998.3| 07/14:50 14.5] 260 07/13:11 7.5] 210 07/12:4] 3.0 060526 5.0 O0H04:.02 2831 05/05:15-07/18:10
=) 1000.4] 07/14:46 16.3] 080 05/18:06 6.7 010 05/19:00 1.4]  06/12:4% 1.7]  06/12:40 241 06/12:40~07/9:40
faiE 10004 01604 166 0L0 05/14:31 11.8] 0I0 05/15:28 1.0]  05/10:38 1.5 05/10:15 2.5 05/10:15~06/06:30
H H & 1424.8] 0¥/14:46 89 310 06/21:08 450 290 06/21:22 0.1 062317 0.2 0703:10 0.3]  06/23:17~07/9:50
s 1000.3] OW15:16 12.1 040 06/12:16 6.5 050 06/18:17 30| 05/14:25 3.2 05/14:25 6.2|  05/12:05~05/15:10
Fey B Ly 30495 07/02:14 14.3] 280 06/20:09 621 310 700107 L0 05/15:50 15[ 05/15:50 2.0 05/15:50~07/05:40
Eil* 3080.6] 07/04:08 23.8] 050 06/23:22 18.2] 210 08/05:50 0.3  07/06:06 070 07/03:10 2.0]  05/16:00~07/07:00
=) 1000.8| 07/02:32 18.1 350 06/14:00 94| 360 06/16:19 T} 06/09:30 T 06/9:30 T 05/05:15~08/00:15
i 998.3] 07/02:27 15.9 360 06/14:29 8.1] 340 06/09:23 0 - 0 - 0.0 -

& 9983 07/03:47 20,5 020 06/13:09 720 340 06/09:11 {0 - 0 - 0.0 -
A 995,21 07/12:43 10.7] 280 07/09:28 5.1 200 08/0X:55 Q 0 - 00 -
= 994.4| OM14:09 6.6 060 06/14:26 3560 0N 06/14:22 0 - 0 0.0 -
BRI 993.3] 06/17:23 119 260 06/00:23 6.5 (40 06/13:46 0 - 0 - 0.0 -
TETE 995.8[ 0715:00 5.6 240 05/07:38 47 230 05/07:47 03] 06/23:30 0.50 06/23:30 10| 06/23:30~07/02:10
i 996.8| 0715:06 214 330 06/03:46 9.8 270 06/20:45 7.5 05/08:41 8.0 05/7:54 37.0[ 05/06:55~07/09:45
HE 995,5] 07/12:33 21.3 360 06/14:51 12.8] 330 06/14:46 700 05/08:45 1251 05/08:40 43.9]  05/07:40~07/15:30
AR 989.9| 07/05:16 432 260 07/08:13 33.3] 250 0710815 2.6)  07/00:35 9.5 0M105:20 101,70 05/05:15~08/05:50
i 1000.9] Q7/14:26 1L6[ 080 05/16:45 6.21 010 05/15:45 0 - {0 - 0.0 -
REE 1000.81 07/14:58 154 020 06/14:31 10.7; 010 06/15:22 201 05/08:00 20 05/08:00 2,01  05/8:00~05/08:15
[t 09541 Q071228 362 270 | Q224 232 260 07/12:28 0 - 0 . 0.0 -

= ¥ - R,




F4 FETREL TR REEZ 24 N R TRIR T R A LhR R
Table 4. 24-hour mean error (km) of selective track-forecast techniques for typhoon SINLAKU.

CLIP
CwWB
TFS8
EBM
HURA
PGTW
RITD

VHHH

= 5.

CLIP
CWB
TFSS

EBM

PGTW

RITD

CLIP
28
133
28
96
13
77
8
140
27
120
28
37
28
81
3
272

133

[33
=31
305
.33

CwWB
36 94
94| 0
1796
88 7
1275

150 74
34 0
135 42
36 9
68 -25
36 94
87" 7
3 164
272 107

TFSS

i7
88
11
159
16
131
17
70
17
90
2
351

83

96
62
88
42
88
-18
88

t
74
277

EBM

12 150
150 0
12150
124 25
12150
62 -87
12150
90 -59
0 1]

0 ¢

CLIP — thiv @ S i SR = TR -

CWB—rREZF/E HERE -

TFSS — h it @R RIRE 2 HEEE S -
HURA - TRE R EH EBEA -

HURA PGTW

34 135

135 0
34135 36
66 -68 68
34 135 36
87 -48 87
2 2 3
157 64 272

RJTD VHHH
A B
C D

A FFR X LY HIHEMHTH A

B 27 Xl 1 BTk 24 /NP TR E(KM)
CHRY il BTG A 24 NEFREYSG7E(KM)

B AR Y GEIHTIELL X Bl BT R I CM)

[

0
68 EL
18 87 0

83 3 125 3272
188 272 146 272 0

PGTW — RH 7 FHHH -

RITD— H A2 EHHTHE -

EBM — rivsh iR 52 e fE i TERE TR RN =, -
VHHH — F# 2 L T -

A TTRETE S F HRTER RS 2 48 /NG R i R T R Ll
Table 5. 48-hour mean error (km) of selective track-forecast techniques for typhoon SINLAKU.

CLIP

24
333
24
§55
11
164
8
312
23
309
24
94
24
151

333
0
333
-177
327
-162
303

322
-12
333
-238
333
-181

CWB

32

148

148

0

13
155
12
298
30
359
32
111
32
140

159

-3
135
162
144
2t4
143
-37
148

-7

TF5S

13
i55
11
309
14
340
15
116
15
144

155

£50
159
161
179
153
-38
155
-11

EBM

12 298
298 0
12298
379 8l
12298
103 -194
12 298
122 -175

CLIP— g £ fa L TSR =, -
CWB - iR B EE ATHEE -
TESS ~ kiR B EUL AT B =, -

EBM — th @ S IE BB TR =, -

HURA PGTW

30 339
359 0
30 359 32
10% -250 111
30 359 32

40 -218 140

RITD
A B
C 3]

A e X B Y TR R 7R

B #m X G EFHIR 752 48 NRFEHTIE(KM)
CH#m Y il LT A2 48 /NF IR E(KM)

D &R Y SHFHDTIEER X @i RS SRR (KM)

111

0
1 32 B0
29 140 1]

HURA — s REBRHHTERER
PGTW — 850 L #ITHR -
RITD— HZ&Z FHEHEE -

| VHEH— B AR -
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Figl. The best track of typhoon SINLAKU(0216).
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Fig2. The surface chart at 0000UTC August 30 of 2002.
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Fig3. The surface chart at 0000UTC August 31 of 2002.
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Figd. The surface chart at 0000UTC September 2 of 2002.
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5. 2002 £ 9 H 2 H 0000UTC 500 HiHEE S E
FigS. The 500 hPa chart of 0000UTC September 2 of 2002.

B 6. 200249 H 1 H 1200 UTC 500/700/850 EMHE9R IR
Figh. The streamline analysis of mean flow (500/700/850 hPa) at
1200UTC September 1 of 2002,



7. 200249 H 4 H 0000UTC HiE X R [El
Fig7. The surface chart at 0000UTC September 4 of 2002.
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Fig§. The streamline analysis of 500 hPa at 0000UTC September 4
of 2002.
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2002 ££ 9 F 4 H 1200UTC L SMF 1 E ZHE
The satellite infrared imagery at 1200UTC September 4 of
2002,
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Figl0. The surface chart at 0000 UTC September 6 of 2002.



11. 200259 B 6 H 0000 UTC 500 HiHEERE
Figl1l. The 500 hPa chart of 0000UTC September ¢ of 2002.

12. 2002 ££ 9 B 6 @ 0000UTC 500/700/850 BT - HilEl
Figi2. The streamline analysis of mean flow (500/700/850 hPa) at
0000 UTC September 6 of 2002.
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Figl3. The satellite infrared imagery at 0000UTC September 6 of
2002,
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Figl4. The satellite infrared imagery at 0000UTC September 7 of
2002.
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Figl5. The peak gust at CWB stations during typhoon SINLAKU 's passage.
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The accumulated precipitation at CWB stations during typhoon SINLAKU 's passage.
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Figl7. The distribution of accumulated rainfall in Taiwan area during typhoon SINLAKU 's

passage.



Report on Typhoon SINLAKU in 2002

Hsin-chin Hsu

Weather Forecast Center, Central Weather Bureau

ABSTRACT
Typhoon SINLAKU {0216) formed as the 16th one of 2002 in the Pacific Ocean. It was
originally developed into a tropical storm over the southwestern ocean of Wake island, them moved
westerly after strengthening as a typhoon, and almost maintained this track till landing at the
Mainland China.

The observation showed that there was a peak gust of 43.2m/s at Pengchiayu during this
typhoon’s passage. Because its positions were keeping aways from Taiwan at about 200km, the
heavy accumulated precipitation only occured at the north mountain area of Tatwan .  The maximum
rainfall of 360.5mm was observed at CWB’s Chutzehu Weather Station.

The 24-hr and 48-hr official forecast errors by CWB were 94km and 148km respectively.
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Table 1: Summary of troplcai storms and typhoons occurrence in Westem North Pac1ﬁc since 1947,
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Table2: Summary of Tropical storms/typhoons information for the Western North Pacific Ocean in 2002.

0312~1112 .

B (B - RN - W % b8k Ak b | THA (B
A BRELA (EL) : ' F s R O|BRAR|E| REAGH | TRARE
% dkE  R&E | k& k& AR RBiE | REE |4 (UTC) iRt

#3k () (BE) | (BA) (&) | (hPa) (m/s) | (km) |48

1|1 [TAPAH (@) 12.8 126.8 18.0 122.5 995 20 120 [48]| 1206~1318

212 IMITAG ( (8) 7.2 151.4 16.8 1350 925 51 300 13&1 28120812

513 [HAGIBIS (4% 8) 12.8 141.5 39.0 171.0 925 51 250  [3&{ 1618-2118
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Fig.1. Monthly number and percentage of Western North Pacific- Ocean tropical

storms/typhoons in 2002.
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35-year average,
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TC tracks of JAN2002
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Fig7 : Tropical storm/typhoon track of May 2002._
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- TC tracks of SEP2002
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Figl1 : Tropical storm/typhoon tracks of Sep. 2002.
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Figl2 : Tropical storm/typhoon tracks of Oct. 2002.



— TC tracks of NOV2002
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Figl3 : Tropical storm/typhoon tracks of Nov. 2002.
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Figl4 : Tropical storm/typhoon tracks of Dec. 2002.
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2002 Annual Westefn North Pacific Ocean
Tropical Storm/Typhoon Report

Wei-min Chiang

Central Weather Bureau

ABSTRACT
There were a total of 26 tropical storms/typhoons in 2002, which includés 11 tropical storms and
15 typhoons. The first tropical storm occurred on 12 Jan.2002. The Central Weather Bureau issued
a sea warning on Typhoon Rammasun and land wamings on the other two‘(Nakri, Sinlakn). The
c;,enter of Nakri made landfall on the west coast of Taiwan. Although Nakri and Sinlaku éver'brought
heavy rainfall to, Taiwan, there was no major damage reported. On the contrary,‘Taiwan benefited

from these two tropical storms since their heavy rainfall released water shortage.
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