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Report on Typhoon 0021 (Haiyan) of 2001

Der-Song Chen Kang-Ning Huang
Meteorological Research and Developmeht Center

Central Weather Bureau

ABSTRACT

Typhodn Haiyan (0021) was the twenty-first typhoon over the northwestern Pacific Ocean in 2001. It

was also the ninth one on which that the Central Weather Bureau (CWB) had issued typhoon warnings in

the same year. Typhoon Haiyan formed near 17.7°N,129.7°E at 12UTC 12 October, and then moved

northward. The western Pacific Ocean subtropical high enhanced after the tropica) storm passed through

" 21.0°N at 12UTC 14 October, therefore induced Haiyan move northwestward toward Taiwan Islands. At

00UTC 16 October, owing to the influence of the middle-latitude trough ,typhoon Haiyan turned to

northward when it was near 125°E. Six hours later, the trough moved eastward toward 135°E, and

typhoon Halyan changed its moving direction from northward to north-north-eastward under this effect,

and further to north-eastw.ard finally. Due to the influences of both the circuiation of typhoon Haiyan and

~ the northeasterly monsoon, heavy rainfalls occurred in the mountain areas in the north and northeast parts

* of Taiwan in the invaded period. 7

The 24-hour and 48-hour official forecast errors by CWB were 200km and 461km, respectively. The

24/48 hour forecast errors by TFS and CLIPER were 275km/229km and 564km/535km, respectively.
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Tablel - The best track, intensity, and movement of typhoon 0121 (HAIYAN).

B | Lfe® | g | PP ﬁ*'gkﬂ BEELT
wre) | @ | wm | e o (km)
(hPa) S {km/hr) (m's)
B TPl T E e
10|12 |18 17.7 |129.7] 998 R NW slowly 18 25 120 -—
13100 18.5(129.7| 995 HR R NW slowly 20 28 120 ---
06/ 187 [129.7] 995 | w®m | Nw 9 20 | 28 | 120 | -
1121 18.7(1129.7| 990 R NW 9 23 30 150 -
18 18.7 §129.7| 985 o NW 9 25 33 180 ——
14{00(19.2 (126.7/ 985 ifseq NW 9 25 33 180 ——-
0620311297} 980 R e NW 11 28 35 200 ———
121 21.0 |129.51 975 SR NW 13 30 38 200 50
18121.8 (128.6 975 g NW 16 30 38 200 50
1500|220 f1277| 970 | g | wnw | 16 |-33 | 43 | 200 [ g0
0622.6 {126.6| 965 ue]ic g WNW i8 35 45 250 100 _
12 [ 23.1 |125.8| 965 =a]ig WNW 18 35 45 250 100
_ 18] 23.8 |125.1] 965 jun]iy NwW 15 35 45 250 100
16|00 24.4 [124.4 965 | g | NW | 15 | 35 | 45 | 250 | 100
061253 [124.5] 963 oo N 15 35 45 250 100
121 26.2 [124.9| 965 ch & NNE 19 35 45 250 100
18 27.0 {125.8] 965 =af;sy ENE 22 35 45 250 100
17100(27.51127.4F 975 [0 ENE 29 30 38 200 -
06| 28.2 [128.6; 975 |E ENE 30 28 35 200 -—
12{29.0 (130.8] 98¢ igizg ENE 38 25 33 180 ——
18129.6 |133.0{ 985 e ENE 41 25 - 33 180 -
18 (004 30.7 |136.3| 990 1 izg ENE 55 23 30 180 -
06324 (139.6] 990 B ENE 55 23 30 180 n——
12| 33.5 (143.5| 994 |#s&iE| ENE | 55 | — | - | -
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Table 2 ~ Warnings issued by CWB for typhoon 0121 (HAIYAN).
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Table 3 ~ Center locations and intensities of typhoon 0121 (HAIYAN) observed by the Satellite Center

of CWBRB.

FFEUTO LM ERL SRR
H H B¥ Bl iR HERERE T/Cl/hr
10 13 o0 | 183 1296 P 2.5/2.5/6

06 18.8 129.5 p 2.5/2.5/6

12 18.9 129.5 P 2.5/2.5/6

18 18.9 1265 P 3.0/3.0/6

14 00 191 1295 P 3.5/3.5/6
06 203 129.8 . F 3.5/3.5/6

12 209 129.6 F 4.0/4.0/6

: 18 21.8 128.6 F 4.0/4.0/6
15 00 221 | 1276 F - 4.0/4.0/6
06 22.6 126.7 F 4.0/4.0/6

12 23.0 125.8 F 4.5/4.5/6

, 18 23.8 125.1 F 5.0/5.0/6
16 00 246 124.4 G 5.0/5.0/6
06 252 124.5 G 5.0/5.0/6

12 26.2 125.0 F 5.0/5.0/6

18 27.0 125.9 F 4.5/5.0/6

17 00 27.5 127.5 F 3.5/4.5/6
06 27.9 128.6 P 3.0/4.0/6

12 289 . 130.5 P. 3.0/3.5/6

18 29.6 133.2 p 3.0/3.5/6

18 00 30.8 136.4 F 3.0/3.5/6
06 32.3 139.7 F 2.5/3.0/6

12 33.5 143.5 p 2.0/2.5/6

FiaE « P AREAERE AL 60 AH - FRFEMREE 30 AEE 60 PR » G IRFTEMR
EE 10 EE 0B/ -

F4- Tﬂiﬁiﬁi&'ﬁ& ﬁﬁ?ﬁﬁﬁiﬁ&&%ﬁﬁﬁ"ﬁ%ﬁ_ﬂ- fﬁéﬂ(f@?)Zﬁiﬁ&%ﬁéﬁﬁ%
Table 4. Error statistics of different forecast methods for typhoon 0121 (HATYAN).

A 24 fbﬂ%?ﬁiﬁﬁ%(km) 48 /NEFTRSRER 2 (km)
* CWB B % 200 461
B BCGZ(& M) 174 437
il VHHH(E ) _ 348 985
W PGTWEIE) 175 390
A RITD(BZ) 153 355
% RPMMGERRE) 185
D ARt  CLIPPER 229 535
ik HURRAN _ 316 722
TFS 275 564
By EBM 318 . 687
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Table 5 ~ The meteorological elements summary of CWB stations during the passage of typhoon 0121 (HAIYAN).

TR AU ! ek IR N NG SABE K Sl(mm) i S (mm)
gl Wefitd 157 3] BfE IReR $riE i3] B | A IEFIE] HME | BLA Nt} L 1 LN o | ALBATE ) ALEMFIY
Hid (hPs) (LST) (C} (LSTy |[(%RH)}| (LST)} | {mfs) [ (&) (LST) | (wis) | (B) [ (LST) b (LST} A (LST) i (L8T)
SHER 997.2 L10/16M14:07) 25.0 {10/16/07:18F 81 [10715/14:25] 369 | 350 |10716/17:06| 27.1 330 |10716/16:09] 7.6  §10/i6/10:50) L6 10/16/19:48|  19.7 | 10/15/14:25-10716/18:00
Kb 10014 110/16/13:48) 24.6 ]10/16/04:37] 81 J10/I6/17:23] 23.8 10 {10/16/13:40] 2.4 20 [10715/18:58) 4.0 110/16/09:43 1.5 10/516:25 [ 135 110/15/14:00-10/16/17:30
[ i 1403.8 [10/16/14:21] 20.2 {10/16/04:33] 96 |10/15/14:40] 289 90 {10/16/07:56] 17.7 | 350 |10/16/14:28] 29.0 {10/16/05:22| 8.5 10/16/05:47|  199.0  {10/15/14:25-10/16/17:30
TrFE* | 1003.0 [106/16/13:13] 211 {10/16/04:27F 95 [10/15/14:30{ 20.1 20 {HYI6/11:41) 72 360 |10/16/13:47) 31.0 {10/16/10:02] 70 10/16/10:12 1825 |10/15/14:25-10/16/17;30
ik 1002.5 |10/16/13:27] 24.3 |1016/09:00] 84 }10/16/16:06] 18.9 20 |10/16/15:56) 6.8 330 |10/16/84:335 7.0 {10415/16:39] 2.5 10/i517:00|  52.3- §10/15/08:45-10/16/18:00}
L 1004.1 | 10/16/13:27] 244 10/16/17:37) 77 110A6/17:51] 17.4 90 |10/15/22:34] 93 10 [10/16/11:04] 5.0 | 10/15/17:36| 2.0 10/16/00:45¢ 28,0 110/15/10:10-10/16/12:30
e 1002.6 {10/16/14:08| 26.8 |10/15/14:45] 69 |10/15/14:42| 21.1 50 |10/15/20:25] 14,4 20 [10415720:48) 15 10160328 05 10/16/03:33F 2.5 10/16/02:30~10/16/10:05
Eth 1002.9 |10/16413:17[ 29.5 110/15/14:25) . 57 [10/15/14:25] 17.} 30 (I0/16/17:22} 6.7 20 [10M16715:228 1.0 | 10/16/11:35] 0.4 10/16/12:05 1.5 10/16/07:25-19/16/12:45
HE#* | 893.0 [10/16/13:58] 24.0 |10/15/14:10] 74 |10/15/10;32] 3.8 250 |10/16/09:45] 2.5 90 [MW0/15/04:07F 0.2 | 10/16/83:14| 0.2 10/16/13:20| 0.2 10/16/§3;14-10/16/14:06
1HiE 1004.7 |10/16/14:54( 27.9 |10/16/13:55| 68  [10/16/11:45) 17.8 70 110/16/02:57[ 8.8 40 [10/16/05:24] - — — ——
P 1003.2 10/16/14:38| 26.1 [10/16/13:12] 84 [10/1621:47} 26.4 40  }10/15/18:59] 19.0 20 [10/15019:06] - . nee — — —
BEL* | 7575 [10/16714:30] 190 |10/15/15:00] 63 |10/16/01:00] 108 70 |1on6/00:10) 43 20 |10716/00:12) —_ — ——m — —
Tl 3097.8 110/16/12:03] 12.2 |[10/16/12:00] 55 |10/16/05:24] 15.6 90 |10/16/04:19] 7.8 290 (10/16/04:14) 0.4 |1o/15/88:00] 01 10/§5/18:10] 0.1 10/15/18:10-10/15/18:20
B 10019 {10/16/14:47) 253 [10/16/14:54] 78 [10/16/15:17) 187 20 |10/16/15:56| R.6 360 |10/16/15:05] 0.2 [10M16/08:00| 0.1 10/16/08:16 0.2 F10/16/07:30-10/16/09:10
Py 1001.3 {£0/16/14:24] 302 [10/15/14:43] 62 |10/15/14:35( 21.5 10 [101616:17] 13.6 | 360 110/16/19:04 - — — —
Bt 10001 {10/16/14:18] 29.7 [10/15/13:400 57 {10/15/16:50| 18.4 | 120 [10/16/12:50] 9.3 350 110/16/12:52] — —— —_— —
g 999.t |10/16/13:08] 289 |10/16/13:50] 66 [10n15n5:00| 169 20 [1011613:23] 70 330 J10016/13:43] - — — —
o 9974 [10/16/13:12} 27.5 [10/16/15:01) 66 |10715/09:33| 27.5 50 |10M15/00:34) 220 | 260 {10016/09:44|. 29 |1ea1517:20 1.8 10/115/k720 2.0 [10/15117:20-10015/17:44
Kk 998.4 |10/16/12:49] 314 |10/16/11:52} 56 |10/16/11:55] 12.2 90  [10/16/14:51] 6.6 36 {10/16/15:08] — — —
= 998.3 |10/16/13:06] 319 [1one/1o42) 42 |10/15/09:42| 104 90 |10/16/12:58) 5.1 30 [10/16/143] - — — e —
)] 998.9 |10/16/12:52 317 {10A16/11:15] 56 |10M16/i2:25] 13.9 40 |10/15/15:03} 7.9 30 [10/15/15:061 0.t | 10151748 0 10/15/17:481 0.1 10/13/17:48-10/15/17:55
it 996.6 |10/16/13:49| 31.0 |1015/11:27] 46 |10/15/08:58] 14.9 50 {10/15/14;15] 94 20 [10/15/14:181 T §0/15/16:20 T 10/15/16:20 T 10/15/16:20-10/15/17:00
O 1000.0 |10/16/12:25( 26.1 [10/16/04:11| 67 [10/15/01:17] 186 | 360 [10/16/11:390 108 | 330 [10/16/12:29] 4.5  |19/15016:11 1.5 10115/16:31F 316 {10/15/14:25-14/16/22:20
|_ B 999.0 |10/16/12:20| 26.8 J10/16/04:14] 69 [10/16/17:28] 233 | 330 lion6n10:45) 93 260 | 10/86/09:16{ 8.5 11071511542 25 10151744 370 |10/15/14:25-10/16/14:50

& v —RERIRSRRE LA - R EE D (R
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Table 6 ~ The daily and total accumulated rainfalls (mm} at each CWB station during the passage of
typhoon 0121 (HAIYAN).

mE L ZHWEGE i

alh i0H I5H 016 H 5
BEIR 2.4 ' 17.3 19.7
i 4.5 9.3 13.8
ga 1365 - 97.6 234.1
i 79.0 1240 2030
&it 16.7 42.8 59.5
b= 18.8 105 29.3
HeE 0.0 - 2.5 2.5
T 0.0 ' 1.5 1.5
 HA®E 0.0 0.2 0.2
W 0.0 00 0.0
REE . 0.0 0.0 0.0
L 00 0.0 0.0
Eily 0.1 , 0.0 0.1
R , 0.0 _ 0.2 0.2
oRBEERE O 0.0 0.0 0.0
| 0.0 | 00 0.0
eSS 0.0 0.0 0.0
i) _ 2.0 0.0 2.0
AR 0.0 00 .00
=] 0.0 0.0 0.0
5740 0.1 0.0 _ 0.1
rize: T . T T
B 26.0 . 12.5 38.5
|  HW 8.0 23.6 316

HISE « T {RSEREES
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Table 7 ~ The maximum wind and the gust wind at each CWB station during the passage of typhoon
(121 (HAIYAN).

B A JGE : H AR B,
s B SR e | | | T
(LST) (LST)
AR 27.1 10 10/16/16:09 | 36.9 12 10/16/17:06
B 12.4 6 10/15/18:58 | 238 | 9 10/16/13:40
el 17.7 8 10/16/14:28 | 28.9 11 10/16/07:56
WM 7.2 4 10/16/13:47 | 20.1 8 10/16/11:41
aib 6.8 4 10/16/14:33 18.9 8 10/16/15:56
e 9.3 5 10/16/11:04 | 174 8 10/15/22:34
1Bk 14.4 7 10/15/20:48 | 21.1° 9 10/15/20:25
& 6.7 4 1016/15:22 | 171 7 10/16/17:22
H P& 2.5 2 10/15/04:07 3.8 3 10/16/09:45
i 8.8 5 10/16/05:24 | 17.8 8 10/16/02:57
HEE, 19.0 8 10/15/19:06 | 26.4 10 10/15/18:59
B gLy 4.3 3 10/16/00:12 | 10.8 6 10/16/00:10
Ei 7.8 4 10/16/04:14 | 15.6 7 10/16/04:19
% 8.6 5 10/16/15:05 |  18.7 8 10/16/15:56
EREEESH.L 13.6 6 10/16/19:04 | 21.5 9 10/16/16:17
i 9.3 5 10/16/12:52 | 184 8 10/16/12:50
k= 7.0 4 10/16/13:13 | 169 8 10/16/13:23
IR 22.0 9 10/16/09:44 | 275 10 10/15/00:34
Hoih 6.6 4 10/16/15:08 | 1222 6 10/16/14:51
& 5.1 3 10/16/11:43 | 10.4 5 10/16/12:58
BRI 7.9 4 10/15/15:06 | 139 7 10/15/15:03
pioc 9.4 5 10/15/14:18 | 149 7 10/15/14:15
=1 108 6 10/16/12:29 | 186 8 10/16/11:39
Eiim 9.3 5 10/16/09:16 | 23.3 9 10/16/10:45
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1 ~2001 £ 10 A 13 B 00UTC 7 500 E iR R4S KRB (S0 60gpm)
Fig.1. The 500 hPa geopotential height and wind vectors at 00UTC October 13 of 2001

{contour interval is 60gpm).

2-2001 £ 10 F 13 H 00UTC 2 500/700/850 EMESEH R FE
Fig.2. The 500/700/850 hPa mean flow streamlines at 00UTC October 13 of 2001,
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Fig.3. The GMS IR image at 08LST October 13 of 2001.

12%.,72001 -0CT A4
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122 200036CT-14
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42001 42 10 B 14 H 12UTC 2 500 H WSS X £ B (Z S E 60gpm)
Fig.4. The 500 hPd geopotential height and wind vectors at 12UTC October 14 of 2001

{contour interval is 60gpm).
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[B 5« 2001 £ 10 H 14 H 20LST Z 4 4Me M R B
Fig.5. The GMS IR image at 20L.3T October 14 of 2001,
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I8 6 ~ 2001 4 10 F 15 F1 00UTC 2 500 FEHEREE SR BN BHRATEE 60gpm)
Fig.6, The 500 hPa geopotential height and wind vectors at 00UTC October 15 of 2001

(contour interval is 60gpm).
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8 7 - 2001 ££ 10 H 15 H 00UTC iz 500/700/850 HIHSEIE%RE
‘Fig.7: The 500/700/850 hPa mean flow streamlines at 00UTC October 15 of 2001.

hRESBESAE D

8~ 2001 £ 10 H 15 H 08LST K 4N 2 =g
Fig.8. The GMS IR image at 03LST October 15 of 2001.
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Fig.9. The 500 hPa geopotential height and wind vectors at 12UTC October 15 of 2001
(contour interval is 60gpm}. '
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T 10 ~ 2001 £ 10 B 15 § 12UTC 2z 500/700/850 iR R
Fig.10. The 500/700/850 hPa mean flow streamlines at 12UTC October 15 of 2001.
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11~ 2001 £ 10 A 15 H 20LST ZH MR R EE
Fig.11. The GMS IR image at 20LST October 15 of 2001,
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Fig.12. The 500 hPa geopotential height and wind vectors at 00UTC October 16 of 2001
{contour interval is 60gpm).
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13 ~ 2001 ££ 10 B 16 [ 00UTC ;2 500/700/850 5 iH R i E
Fig.13. The 500/700/850 hPa mean flow streamlines at G0UTC October 16 of 2001.
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MRy vy
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Fig.14. The GMS IR image at 08LST October 16 of 2001.
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15~ 2001 ££ 10 B 16 H 12UTC Z 500 SiEEE B R R E (&S AEIE 60gpm)
Fig.15. The 500 hPa geopotential height and wind vectors at 12UTC October 16 of 2001

{contour interval is 60gpm).

16 « 2001 ££ 10 A 16 B 12UTC 2 500/700/850 Hifi LHIGIRE
Fig.16. The 500/700/850 hPa mean flow streamlines at I2UTC October 16 of 2001.
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Fig.17. The GMS IR image at 20LST October 16 of 2001.
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Fig.18. The 500 hPa geopotential height and wind vectors at 00UTC October 17 of 2001

{contour interval is 60gpm).
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19 ~ 2001 &£ 10 H 17 H 00UTC 22 500/700/850 B IR EH45.54 B
Fig.19. The 500/700/850 hPa mean flow streamlines at 00UTC October 17 of 2001
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Fig. 20. Time sequences of the minimum pressure and the maximum wind speed of typhoon HATYAN,
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Fig.21. Ten-day mean sea surface temperature ("C) from 11 to 20 October, 2001.
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Fig.22. The best track of typhoon HAIYAN.
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Fig.23. The forecasts of TFS model and the best track of typhoon HAIYAN (101300UTC to
101800UTC). ‘

EBM TYPHOON TRACK FORECAST DATE (01/16/13/00Z-0

T

1/10/18/002)

i 24 ~ EBM iz T TEE

‘Fig.24. The forecasts of EBM model and the best track of typhoon HAIYAN (101300UTC to
~ 101800UTC).
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Fig.25. The distribution of accumulated rainfall in the Taiwan area during typhoon Haiyan’s passage
(2001).
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Fig 26. The accumulated precipitation (mm) at selected stations during typhoon HAI'Y AN's passage.
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Fig.27. The hourly precipitation (mm) at Chutsehu, Anpu, and Taipei stations during typhoon
HAIYAN's passage
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Fig. 28. The hourly precipitation (mm) at Ilan and Suao stations during typhoon HAIYAN's passage
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Fig.29. The maximum wind and gust wind at selected CWB stations during typhoon HATYAN's
passage.
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Fig. 30. Time sequences of wind speed (m/s) ebserved at Tainan, Wuchi, Anpu, and Keelung stations
during typhoon HATY AN's passage
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Fig. 31. Time sequences of wind speed (m/s) observed at Pengchiayu, Tungchitao, and Lanyu stations
during typhoon HAIYAN's passage
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Fig.32. The surface chart at 08LST October 16 of 2001.
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