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__415 —



P TV T 20T+ i L 5 R g o o ] 1
WikEA o AGHA9 H 30 HO06UTC Hesa by i EE G
JR, » LR R R 9 TOET I » R A R By
33m/s » TRRESEA Ry AR 1500 L » 1073
PS040 H -

FH A T 385 G R 5 4 T 2 R T
Ml HPRE SRR 10 H 3 H SHRF3043(Gth
IRF) & et S 22 R S g A S 2 Yk g A
19 LG EVE o BLIRF K] 52 6 B S M B BRI 5
2 FHERWEERYILES » RALESGhE S A
BHERRERN » AR L [R] IRE 355 22 98 R A6 S 3
W S AL ER LI AR SR+ FE M R A
ERAHL o BRI UL RRR R 945 FIH » KR
HRy43m/s » THRE R ERR2500 B » 1048
PRS0 B HH A vl HE e R A A ) e AL RS
By B IEMEG WS o (E R R R P
21 T O [P AR I R - BRI 4 H SIRF30
Gy AN FRE LR R o B A
BREREYS - 8RR EEERE SN
Gh o+ ZHERERPT R - ARED - RO
KEELEE R EZENRAEN @ L&
WHEKENZEES - PrEililEs
[RERESEN - PR M@ /AN - 2
R 0 Y I o R SR S R K PR S R R S
EEE TERIR - Wy A o
B o 4 H B R E A it - SREIES
R e R, » FHr LR B Ry g - AR
By lskF T - 5 G RE 2 0 ) PR R AR 1B S
B - ARFR23EE3050 R R E b R6 R 25
6 H B 3\ HhL T F i ) SR AR 18 RS &Y - I
HEOERE A REEE - M EE L
B CRER o AE1THRE3000 fF bRk i 1 e R 2
oo T HE G JEUBE 2 A ) PE AL S T R
gy > [A10H 14 H 20588 4 By IR 5RTE -

17556 B\ (36 B e s A 0 - A
BRI 30 75 8 52 8 25 I LR R AR Jeg 2%
EENE I E A FEUARWWWHRY
5 ~ FOD H B{# H 017 R4 ~ 166 ~ 1678

RS TERA T EHRH, - SSBREHBIES -
TR BB B B SR SR IR R T
REBRLTEH » SO A AR TS0 B
e B PTREA A2 S8 - MBI » A
SR BN - S R TR
UL AR - I
BARSL ) AL B) - BRI -
R T EIRAE 1R S5 .0 2
e T R R TR 2 SR s ST
1033 F SI3043 4 LS a2 [0 -
SSRGS SRR -
IR IS » 5 AR
S5t A LG B 150 > L e
Ji T RETRIIE R -
S DT - TR R BRI -
SCONEIEA U RS R A A R 5
PEBER » DRI B SRARRRIS - AR O
BT REREH » HOE M A
FISRAERT » LA A RS PE A
S -

R o S8R B B I e I B
19 b LG L+ 5 il 2
TR AR A2
TN °
= - BefE5EE R RIS E L

5951 TSR B BB 1Y H 29 H /P8I
B T TN (ILA#8.3° - 8139708
BUBSIEEREA, » HERS T LSRR TS 998 ETI » B
KB R 18m/s » TRBEAEI002 5 - 9]
30H06UTCHY » S5 £-{L##9.SEE -
SIS 135 4L T HC O B 0
REA - SERSR R B » oL S
ROTOETN » B 33ms » TRIEKE
BRI SO » 0B KAESOLE -
I S L (7 TP AL 7 AT - 10 1
00UTCHS » B I ES 2 1L 1.9 - 3¢
1311 EE T HC0 e L



K1 SB17HERE R (T B FERR AR oL AL ~ BRI b S B R R

Table 1. The best track, intensity, and movement of typhoon 0917 (PARMA)

IRFfH] HUALE | g rsEy | gy | IFOEK T EHAR
(UTC) () GEE | BhREE i | R JE G (m/s) (km)
H | i | ki | skigg | (hPa) () | (ehr)| gpggs, | fefE, | 30kts | SOkts
9 129]00| 83 [139.7| 998 CLdicy 241 27 18 25 100
06| 7.8 |139.1| 998 CLdicy 230 14 18 25 100
12| 8.1 [138.4] 995 CLdicy 293 14 20 28 100
18| 82 [137.6] 990 CLdicy 277 15 23 30 100
30 00| 9.0 |136.8| 980 CLdicy 315 21 28 35 120
06| 9.8 |135.4| 970 v 300 29 33 43 150 | 50
121 10.5 [134.0| 960 v 297 28 38 48 150 | 50
18 | 11.3 [132.5| 945 rpi g 299 31 43 53 150 | 50
1001|00| 11.9 [131.1| 925 el 294 27 51 63 180 | 80
06| 12.5129.7| 920 el 294 27 53 65 200 | 80
12| 13.1 |128.7] 920 el 302 21 53 65 200 | 80
18 13.9 [127.5| 920 CEedl 304 26 53 65 200 | 80
02100 | 14.5 [126.3] 925 el 297 24 51 63 200 | 80
06| 15.0 |125.4| 935 rpi s 300 19 48 58 250 | 80
12159 124.8| 940 rpEE 327 20 45 55 250 | 80
18 | 16.5 [123.8| 945 rpi s 302 21 43 53 250 | 80
03 00| 17.3 |122.9| 945 rpEE 305 25 43 53 250 | 80
06| 17.9 |122.1] 955 rpEE 298 15 40 50 250 | 80
12182 [121.6] 960 rpi g 316 10 38 48 250 | 80
18| 18.6 |120.8| 980 Ldicy 293 19 28 35 250
04 00| 18.9 [120.4] 970 rpEE 270 3 33 43 250 | 80
06| 19.3 [119.9| 970 rpEE 305 12 33 43 250 | 80
121 19.7 |119.8| 970 rpEE 360 11 33 43 250 | 80
18 [ 20.1 |119.5] 975 iy 317 5 30 38 250 | 80
05|00 | 20.1 |119.5| 980 G e 161 62 28 35 250
06| 20.1 |119.5| 980 g 229 16 28 35 250
121199 [119.7] 980 G 118 7 28 35 250
18 19.6 [120.0| 980 il 137 5 28 35 250
06 00| 19.2 |120.2| 980 il 148 13 28 35 250
06 | 18.9 |120.6| 980 il 137 10 28 35 250
12| 18.6 [120.8| 980 G 90 3 28 35 250




iRFfH] HUDALE | g sEy | g | OFOEK AR
(UTC) () GEE | R i | JEGH (m/s) (km)
H | B | dbfg | sEgg | (hPa) (B)  |(km/hr) | g | g, | 30kts | SOkts
18| 18.1 [121.0| 990 R 159 10 23 30 200
07 (00| 17.5 |121.7| 995 iR 132 16 18 25 100
06| 17.6 |122.2] 995 iR 78 9 18 25 100
12 17.9 |122.5] 995 iR 44 7 18 25 100
18] 17.9 |122.3| 995 oG 270 3 18 25 100
08 00| 17.4 |122.2| 995 iR 191 9 18 25 100
06| 17.5122.2] 995 R 293 6 18 25 100
12| 17.2 [121.2] 995 R 253 19 18 25 100
18 17.0 |120.7| 995 oG 247 10 18 25 100
0900|169 |120.1| 995 R 260 10 18 25 100
06| 17.3 |119.7| 995 45y 316 10 18 25 100
12 17.3 [119.0| 995 oS 270 12 18 25 100
18| 17.2 |118.8| 995 ST 242 18 25 100
1000 | 17.0 [118.7| 995 iy 206 18 25 100
06| 18.0 [118.1| 995 iy 330 21 18 25 100
12| 182 |117.0| 995 ST 281 19 18 25 100
18] 18.0 |115.4] 998 iy 263 28 18 25 100
1100|179 |114.3| 998 Ky 265 19 18 25 100
06| 17.7 [ 113.0| 998 fiy 261 23 18 25 100
12 18.0 | 112.7] 998 fiy 316 7 18 25 100
18| 18.5[112.0| 998 iy 307 15 18 25 100
1200 | 19.0 |110.9| 998 iy 296 21 18 25 100
06| 19.3 |110.1| 998 iy 292 15 18 25 100
12 19.7 [109.6| 998 iy 310 11 18 25 100
18] 19.8 [108.9| 998 iy 279 12 18 25 100
13 00| 20.0 |108.6| 998 oS 305 6 18 25 100
06| 20.2 |108.1| 998 oS 293 9 18 25 100
121203 [107.7| 998 % 285 7 18 25 100
18 20.4 [107.4| 998 % 290 5 18 25 100
14 00| 20.4 [107.3| 998 % 270 2 18 25 100
06 | 20.5 |106.8| 998 % 283 8 18 25 100
121 20.5 [106.5| 1000 |JB#%EHEN 270 5 15 23
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Table 2. Warnings issued by CWB for typhoon 0917 (PARMA)

m | KF | BAERRELST) BRGE fis
Bogt m | BB\ ¥ 5 I el |
W17 1 ]10[03| 5|30 i HhEE
wEk|l17] 2 8 |30 Bk g
W17 3 11 | 30 -k HhE
vEkE | 17 | 4 14 | 30 Bt Rics
wWhE | 17 | 5 17 | 30 B B BRI gD TR
W | 17| 6 20 | 30 B3Ik B BRI Y R ics
yERE | 17 | 7 23 | 30 | ELie ~ BRI ~ S R R Y B B T
Yk | 17 | 8 04 | 2 | 30 | E2toifglek ~ BRVDIRSUGIH] ~ BETEER T HISH S S IR HE
wekE | 17 | 9 5130 | B~ DS INIE - SRR R R | AR | P
#ERE | 17 | 10 8 | 30 | Elifgigk ~ B IEIE - B NG E L SEEIREEE | AR | P
vk | 17 | 11 11| 30 | gl ~ SRV RIEIH - S EREIENIEIH e SRR | WEEE | FE
dERE | 17 | 12 14 | 30 | Eigie ~ SRV RIEIE « SRR ERIEE R IR | AR | R
Wk | 17| 13 17 | 30 | byl ~ SRR - SEETRESAEIR R = EERT il | AR | Il
vEkE | 17 | 14 20 | 30 | ELie ~ SRV IEIA  SLE R ERIEE R R | AR | A
wERE | 17 | 15 23 | 30 | gk ~ P EIEIH - SRR EE R SEEEIREEE | AR | e
gkE | 17 | 16 05 | 2 | 30 | Lyl - BRI - SEHEFEIEE L 2EEEEEE | WELE | B
i 17 5130 | i ~ BRI - SETREEE E R RIS | AR | R
T 18 8 | 30 | gk ~ FRUDESIGI ~ B TREEAEE R IR | AR | B
apE 19 11| 30 | Ebigiek ~ SRV IIEIE « SRS TR ERGE R S | AR | R
Vi 20 14 | 30 | gl ~ SRR - S IRETHIEIH kBRI | LR |
ke 21 17 | 30 | ELigiek ~ SRV IA SR ERIEE R SR | AR | SR
ke 22 20 | 30 | ik ~ BRI - EETRET ARG R R | AR | SR
ek 23 23 | 30 | By ~ BRDIR A ~ R R R RV I B BRI R iy
¥k 24 06 | 2 | 30 | kil ~ SRIDEIEH - SEETRESHIEIA K S iR HE s

25 5130 | B~ BRDIR I ~ S R R v B B R 1S

26 8 | 30 IRl S R B YD KRR

27 11 | 30 R S R Rl T T

28 14 | 30 IRl B R B A LS
R 29 17 | 30 e R A SR P RSP AL T RIS ) g
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HEIGHT(M), RELATIVE VORTICITY(E—6/s) AT 500 hPa

D4 OCT 2009 QDUTC Analysis

MNFS W3.0(45km)
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Fig 2. The height and vorticity field on 500hPa of 00UTC 4 October, 2009.
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Fig 3. The sequence of minimum pressure and maximum wind speed of typhoon 0917 PARMA’s
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Table 3. Center locations and intensities of typhoon 0917 (PARMA) observed by the Satellite
Center of CWB

IEI(UTC) S RYIN VA= SENL TG
H H | Ko Jbi HHE HEHEE T/Cl/hr
9 28 2330 8.2 139.7 P 2.5/2.5/6
29 0530 7.8 139.2 P 2.5/2.5/6
1130 8.1 138.5 P 2.5/2.5/6

1730 8.2 137.7 P 3.0/3.0/6

2330 9.0 136.8 F 3.5/3.5/6

30 0530 9.8 135.4 G 4.5/4.5/6
1130 10.5 134.0 G 4.5/4.5/6

1730 11.2 132.4 G 5.5/5.5/6

2330 11.8 131.2 G 6.5/6.5/6

10 01 0530 12.5 129.6 G 6.5/6.5/6
1130 13.2 128.6 G 6.5/6.5/6

1730 13.9 127.5 F 6.0/6.5/6

2330 14.5 126.4 F 5.5/6.0/6

02 0530 15.0 125.4 F 5.0/5.5/6
1130 15.9 124.9 F 4.5/5.0/6

1730 16.6 123.8 F 4.5/5.0/6

2330 17.2 122.8 F 4.5/5.0/6

03 0530 17.9 122.1 F 4.5/5.0/6
1130 18.3 121.7 F 4.0/4.5/6

1730 18.6 120.7 F 4.0/4.5/6

2330 18.8 120.4 F 4.0/4.5/6

04 0530 19.3 119.8 F 4.0/4.5/6
1130 19.8 119.8 F 3.5/4.0/6

1730 19.9 119.5 F 3.0/3.5/6

2330 20.0 119.4 F 3.0/3.5/6

05 0530 20.0 119.4 F 3.0/3.5/6
1130 20.1 119.7 F 3.0/3.5/6

1730 19.7 120.0 F 3.0/3.5/6

2330 19.4 120.2 F 3.0/3.5/6

06 0530 18.9 120.6 F 3.0/3.5/6
1130 18.6 120.8 P 2.5/3.0/6




RFE(UTC) HRM B SEAT SREALET
5| H R§43 AL AR HETES T/Clhr
1730 18.1 121.3 P 2.5/3.0/6

07 | 0530 17.6 122.3 P 2.5/3.0/6
1130 17.8 122.5 P 2.5/3.0/6

1730 17.9 122.5 P 2.5/3.0/6
2330 17.3 122.2 P 2.5/3.0/6
08 | 0530 17.3 122.3 P 2.0/2.5/6
1130 17.1 121.2 P 2.0/2.5/6

1730 17.0 121.0 P 2.5/3.0/6

2330 16.9 120.1 P 2.5/3.0/6

09 | 0530 17.3 119.7 P 2.5/3.0/6
1130 17.3 119.0 P 2.5/2.5/6

1730 17.1 119.0 P 1.5/2.0/6

2330 17.0 118.7 P 1.5/2.0/6

10 | 0530 18.0 118.1 P 1.0/1.5/6
1130 18.2 117.0 P 1.0/1.5/6

1730 17.9 115.4 P 1.5/1.5/6

2330 17.7 114.3 P 2.0/2.0/6

11 | 0530 17.7 113.4 P 2.0/2.0/6
1130 18.0 112.6 P 2.0/2.0/6
1730 18.5 111.8 P 2.0/2.0/6

2330 19.3 110.7 F 2.0/2.0/6

12 | 0530 19.5 110.1 F 2.0/2.0/6
1130 19.7 109.6 P 2.0/2.0/6

1730 19.8 109.0 F 2.0/2.0/6
2330 20.0 108.6 F 2.0/2.0/6

13 | 0530 20.2 108.1 F 2.5/2.5/6
1130 20.4 107.6 F 2.5/2.5/6
1730 20.4 107.4 F 2.5/2.5/6
2330 20.5 107.1 F 2.0/2.5/6

14 | 0530 20.5 106.7 F 2.0/2.5/6

MiEE « PIREEAERZEARRO60AH » FREEMRAEFIONHEOLNH 2 » GIRFEEM R
TE10NEH 30N H 2R -
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Table 4. Center locations of typhoon 0917 (PARMA) observed by Kenting(46779) radar stations of
CWB

WL,
HRHIE] (UTC) ST (46779)
H H 153 JERE(RD) AR ()
10 04 00 19.0 120.3
01 19.0 120.3
02 19.1 120.3
03 19.2 120.1
04 19.4 119.9
05 19.3 119.8
06 19.4 119.8
07 19.4 119.6
05 03 203 119.4
04 20.3 119.4
05 203 119.4
06 203 119.4
07 20.4 119.4
08 203 119.5
09 20.4 119.5
10 20.3 119.5
11 203 119.5
12 20.0 120.0
13 20.1 119.8
14 20.0 120.0
15 20.0 119.9
16 19.9 119.8
17 19.8 120.0
18 19.7 120.0
19 19.8 120.0
20 19.7 120.0
21 19.7 120.1
06 00 19.5 120.2
01 19.4 120.3
02 19.3 120.3
03 19.2 120.4
04 19.2 120.5
05 19.2 120.6
07 19.0 120.7
08 18.9 120.9
09 18.9 121.0
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Fig. 4. The best track of typhoon 0917 PARMA.
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Table 5. Error statistics of different forecast methods for typhoon 0917 (PARMA)
N 247\ 48/\IF 727]\iF
?E#Eﬁ?ﬁ 2 T 2 2% 7 2 XT3
FHHRERE (km) R 72 (km) R 7 (km)
+ CWBE HTE## 103 (58) 182 (54) 283 (50)
#H BCGZ(E M) 104(47) 177(43) | e
ii BABJ(JtHY) 104 (66) 196 (58) 266 (52)
#
Vil PGTW(BHE) 94 (57) 173 (53) 252 (49)
i RITD(H ) 111 (75) 201 (51) 260 (45)
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Table 7. The daily, accumulated rainfalls, the 10-min-ave. maximum wind and gust wind at each
CWB station on October 4™ to 5™, 2009

ZFHW&E i A | ¥t
s (mm) ey | P | BIRR | RO | | SRR
105 | 105 | 103 | (mm) JEGER | (LST) MM, | (LST)
4H | 5H | 6H (m/s) | B (mss) | B

BRI | 145 | 250 | - | 395 | 182 | 5 | 10/04/23:23 | 30.8 | 11 | 10/05/05:49
B | 1440 | 1535 | - | 2975 | 11.1 | 6 | 10/04/17:13 | 19.8 | 8 | 10/04/16:35
i 143.0 | 1940 | - | 3370 | 9.5 | 5 | 10/05/02:15 | 243 | 9 | 10/05/03:07
M | 107.0 | 189.5 | - | 296.5 | 89 | 5 | 10/05/02:38 | 19.3 | 8 | 10/05/02:32
=]k 92 | 975 | - | 106.7 | 9.7 | 5 | 10/05/02:36 | 20.9 | 9 | 10/05/04:38
Wik 35 1905 | - | 940 | 92 | 5 | 10/05/04:54 | 19.4 | 8 | 10/05/02:19
Bt 04 | 316 | — | 320 | 9.1 | 5 | 10/04/18:17 | 22.7 | 9 | 10/04/12:21
REkE 00 | 37 | - 37 | 158 | 7 | 10/04/22:21 | 254 | 10 | 10/04/20:14
=i 00 | 64 | —— | 64 | 42 | 3 |10/04/19:08 | 9.4 | 5 | 10/04/18:59
HH®E | 00 | 215 | —— | 21.5 | 55 | 4 | 10/04/08:45 | 7.4 | 4 | 10/04/08:38
EAL T 1.1 | - | 11.1 | 122 | 6 | 10/04/23:30 | 24.6 | 10 | 10/04/23:29
HEE | 00 | 166 | 0.0 | 166 | 223 | 9 | 10/06/16:41 | 30.5 | 11 | 10/06/14:20
BELL | 25 | 1415 | - | 1440 | 45 | 3 | 10/04/08:29 | 10.7 | 5 | 10/04/08:26
X1l 150 | 585 | - | 735 | 16.6 | 7 | 10/05/00:52 | 25.0 | 10 | 10/05/00:51
= 03 | 60 | —— | 63 | 55 | 4 |10/04/19:38 | 92 | 5 | 10/04/19:37
%ggb 03 | 155 | - | 158 | 6.0 | 4 | 10/04/21:28 | 10.3 | 5 | 10/04/19:58
=03 30 | 450 | - | 480 | 50 | 3 | 10/04/13:42 | 7.4 | 4 | 10/04/13:37
= 49.0 | 81.0 | -—- | 130.0 | 12.8 | 6 | 10/04/07:03 | 27.0 | 10 | 10/04/05:58
T IgL 80.1 | 0.0 | --—- | 80.1 | 13.9 | 7 | 10/04/21:20 | 19.2 | 8 | 10/04/12:20
KEL | 103.0 | 41.0 | - | 1440 | 84 | 5 | 10/04/08:48 | 17.0 | 7 | 10/04/13:33
=i 315 | 67.0 | --- | 985 | 69 | 4 | 10/04/12:47 | 14.6 | 7 | 10/04/12:39
5w 520 | 795 | --- | 1315 | 86 | 5 | 10/04/11:59 | 15.7 | 7 | 10/04/12:06
165 58.5 | 3300 | --- | 3885 | 88 | 5 | 10/05/20:04 | 14.1 | 7 | 10/05/21:00
7L 53.8 | 308.7 | - |362.5| 19.6 | 8 | 10/05/08:47 | 28.9 | 11 | 10/05/16:45
EIR | 148.0 | 199.0 | 28.7 | 375.7 | 13.4 | 6 | 10/05/12:54 | 21.5 | 9 | 10/05/12:49
& 00 | 00 | —— | 00 | 75 | 4 |10/05/10:36 | 18.1 | 8 | 10/04/23:34
FEjif 00 | 55 | —— | 55 | 11.8 | 6 | 10/05/17:51 | 26.5 | 10 | 10/05/17:45
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Fig. 5. The accumulated precipitation (mm) at selected stations during typhoon 0917 PARMA’s
passage.
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Fig. 6. The accumulated rainfall over Taiwan area for the period from 0000LST 4" to 1700LST 6"
October, 2009.
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Fig. 7. The maximum and gust wind at selected stations during typhoon 0917 PARMA’s passage.
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Report on Typhoon Parma (0917) of 2009

Der-Song Chen Kang-Ning Huang
Research and Development Center

Central Weather Bureau

ABSTRACT

Typhoon Parma (0917) was the 17" typhoon in 2009 over the west Northern Pacific Ocean,
the typhoon also was the forth typhoon which Central Weather Bureau (CWB) issued warnings in that
year. Typhoon Parma reached the tropical storm intensity in the early morning of September 29, 2009
when it moved over the vicinity of Guam. After then, it moved west-north-westward steadily and
passed the Philippines and Bashi Channel. During his life cycle, the intensity of Parma had reached
the strong typhoon when approach the Bashi Channel. Typhoon Parma brought heavy rainfall and
strong wind in northeastern and eastern part of Taiwan. Sever damages and loses also happened over
northeastern and eastern part of Taiwan. The 24/48/72hr track forecast errors of CWB official forecast
were 99/182/283km.

key words: typhoon warning, landfall



