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Fig. 1. The IR satellite image at OO UTC of July 15, 1991. .
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Fig. 2. The 500 hPa weather chart on 12 UTC of July ()16 (b)17 (c}18 (d)19, 1991
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Table 1. The Typhoon AMY(9107) data issued by CWB.

B A WA (0 AMY ) %Bgk : 9107 & E80% (1881)
o |t [oma | g7 | mesT | o |42 | #
b 1Y 3 e A UEX AR | RE | BA | BRA sE
Al l|l# | R e 2 FIBRE | A4 | R
Sl o w | E | x| &l A ml|Tsw| 5w A
o o KM
N E | M3 |mM/s | MR |y | oo
071161081 14.6 134.01 1002 | — — | WNW 19 — — {T.D.
07116 14| 16.1 133.2 | 998 18 23 | WNW 19 100 — | 3%
071161%201{ 16.7 132.3 895 23 28 | WNW 19 100 — | #2%
07117102 17.2 130.9{ 985} 28 35 | WNW 19 150 50 | §8%
07117 |08 17.8 129.7 1 8801} 30 38 | WNW 22, 200 80 | 3%
B AR R BAS SR 1 80T TALTH 167 05
0741171141 18.0 128.41 978 | 33 40 | WNW 22 200 100 k&1 1
07117120118.2| 127.5| 978| 33 40 | WNW 22 200 100 P& | 2
07118021 18.6 126.5| 970] 35 43 | WNW 19 200 100 | &} 3
A/adtova e LR A A reF A 8B0F- 7HI18B SeH45.
07118081 19.3 125.2 960 43 51 | WNW 20 250 150 | & 4
07118141 19.9 123.8 850 51 65 | WNW 22 300 180 | 38%3 5
071181201 20.6 122.6] 950 51 65 | WNW 24 300 180 | 38%1| 6
07119102121.5 120.81 950 | 51 65 | WNW 26 300 180|383 7
071191081 22.4 118.7 060 48 63 | WNW 30 250 150 | o= 8
07119141 23.0 117.4 1 9651 45 60 | WNW 24 250 100 P& 9
071191201 23.6 , 115.71 9751 35 45 | WNW 24 200 80| k& |10
EAEE L F RSB AR ¢ 80F 7H1982185102
07120}02]24.0 115.0] ¢85] 30 40 | WNW 18 180 | — | 3w
07120108]24.61 113.6 995( 23 28 | WNW 26 100 — | 3w%
07120]14125.7| 112.0| 997} 17 — | WNW 26 —_ — 1 T.D.
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Table 2. The best track data of AMY(9107).

32 B (MY S (E T2 W gn 18
BB Ed &lwm @A | g
15002 T.D. 13.0 {138.0
289 23

1506Z T.D. 13.4 1136.8
T - 290 27

15122 | T.D. 13.9 | 135.4
287 19

15182 T.D. 14.2 }134.4
316 10

16002 T.D. 14.6 | 134.0
333 31

16062 T.S. 16.1 {133.2
307 25

1612Z T.S. 16.9 | 132.1
288 24

16182 T.S. 17.3 | 130.8
287 26

17002 T.S. 17.7 }1129.4
288 18

1706Z T.Y. [°18.0 | 128.4
- 288 18

17122 T.Y. 18.3 1127.4
288 18

17182 T.Y. 18.6 |126.4
303 27

18002 T.Y. 19.4 | 125.1
290 22

18062 T.Y. 19.8 }123.9
303 27

18122 T.Y. 20.6 | 122.6
299 35

13182 T.Y. 21.5 1120.8
295 40

19002 T.Y. 22.4 |118.7
297 25

19062 T.Y. 23.0 | 117.4
288 30

19122 T.Y. 23.5 | 115.7
304 16

19182 T.S. 24.0 ] 114.9
299 27

20007 T.S. 24.7 | 113.5
307 31

20062 T.D. 25.7 ] 112.0

AN/ VNS

2FEBF M - RARNEREEGHITHI8H
FIIOR)E WM RBERMAT K - HETH > HE
Y A (K SRR {2 969.6hPa - TR 7E 19 I 7 B 2187 29
7 BARI9H @2 (03K (#1585 ) MRS
R LR HE R R 0 SRR PO TE SRR

FEFLEFEELE  EMERRRISRT - e EE
BB HEIA9.40A R/ B R KB RER, - 8
REI9H 20 (M7 ) MR ERE @ RTEEE
RENREEFEEERECEEE - ARMHE
Hey e JEL 0 S 2 950hPa - FIER I B ARDE (3%
_) °

NEEXERRUAEEPLEMELIEEAS
M IR - A R A B E Ak
RE=ENBARESRER - I DUEMER R O
BOLHY R AP B TR AL - BRSO -
HEAJERNEIUEEBIAERS » AR2602AH
K%~ BRUTAEHRS - BROWEHTOIAHE
FIFEAEO.S A - I 5T » LARGBEAE 18 H 185F21
SHET20LR /B (1THR AL ) Bk R e A
Ko EEENE9.40R 8 (1685 ) FEiE e
RK o HoAthst o i AR B 2 124k PL_E#9H RE
VSAR/® (134%) ~ REE3B2AR/#A13
)~ DEBBSAR B (124F) FEH35.5AR
S8 (1288 - ANRFBORESREN G - #
B CEMEW > BRBEL T - HRIRAE
HA T E R TEER VSR E A - EH
AR SR B o 50 Bk T 7E MG LR Bl 4 R 8 B
HMIEFSE  REMBES SN - JLEfR
L E MR E R ERE = H A B R LK
AW EEdE - F T EEREEE RO R R R
MR > WRESEBPESEHAEM -

FISERRER (R MAHERFEER
FE ARG - USRI RN ENTE
FE (B/A) - FHRANEEELEEITOAHE -
EHFILNE - SRISAE - MENS/NNRETE
FIG T ERRE RS E A ENNE -
HERRUEHARENER (Bh) » BRESENE
ANEER/ WEEEIFHET - AE2WERK
REFHEERED RS - B+ @O0) () ZE
& At - SRR G Th e SERG 2 B A 0 B
FRMR AR > HAFRRARB2TAR
HERLAFEIOHER=F 2R AL - HEEITE
BRAERAAANR ) BAEFEIIHK T
o A R JE B R A A R 308 A IR R RAREE > (R
U0 A e R 8 % 30 A4 o A R Y AR/

—5—



1000

B 3. 3CGER R RS E
Fig. 3. The best track chart of Typhoon AMY(9107).
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Fig. 4. 500/700/85C hPa mean flow chart at 12 UTC of July 18, 1991.
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Table 3. AMY(9107) positions located by CWB Satellite Center.

&M@

Mo ofn M|k | MG || W@ | oo @ W] & | s
(Bla|w]se sle m| e | TH0/Cia0| A8 |05 ®%|€ | ®iwr | 1400110
07115(23132| 14.6 |134.0 POOR T2.0 /2.0 0711810426 20.6 {122.6 GOOD T6.0 /6.0
07116(02)33] 15.6 |133.5 POOR T2.0 72.0 0711811 ; 20.'; 122.4 GOOD 6.0 /6.0
07. 1610532 16.2 {133.0 POOR T2.5 /2.5 07118112]32}f 20.8 |122.1 GOOD 16.0 /6.0
07' 16[08[32] 16.6 ]132.8 POOR T2.5 /2.5 07]18{13}132} 21.0 |121.8 GOCD T6.0 /6.0
07116111132} 16.8 |132.4 POOR T3.0 /3.0 071138 l4v ,'32 21.0 {121.5 GOOoD T6.0 /6.0
07|18)14[33] 16.9 {131.3 Fl\iR T3.0 /3.0 07118]15{32) 21.1 [121.1 GOOD 76.0 /6.0
0711617131 ] 17.2 |130.8 FAIR 13.5 /3.5 07118|16(26{ 21.2 |121.1 GOOD T6.0 /6.0
07116 2_0 33| 17.5 }130.1 FAIR T3.5+/3.5+ 07118 |17]32f 21.5 {120.9 GOOD T6.0-/6.0
07116 é3 32| 17.9 |129.7 FAIR T4.0 /4.0 0718118132 21.7 |120.3 FAIR T6.0-/6.0
0717102331 17.9 |128.7 FAIR T4.0 /4.0 07118119134 21.9 |120.1 FAIR T5.5 /6.0
071710533 17.9 |128.4 FAIR T4.5 /4.5 07118|20}34¢ 22.0 |119.8 FAIR T5.5 /5.5
07)17]08133| 18.0 |128.0 FAIR T4.5+/4.5+ 07118{211331 22.0 |119.6 FAIR T5.5 /5.5
0711711171321 18.2 |127.5 FAIR T4.5+/4.5+ 07118§22{261 22.1 |119.2 FAIR T5.5-/5.5
071171141341 18.5 |127.1 FAIR 1T4.5+/4.5+ 07|18{23132| 22.3 | 118.6 FAIR T5.5-/5.5
o7|17[17]31] 18.6 [126.5 | FAR | Ta.5esa5 | |o7[10[00|2¢] 221 |18.2 | FAR | T5.5-/5.5
o7 17|20 (31| 19.1 {1261 [ o0 | 1s.0/50 |[ov|iofor|m| 222 {ns2 | Fam | 15.5-/5.5
07| 17]23 32| 19.4 [125.0 | coo0 | TS.0e/5.0- | o7]10f02]33] 2.5 {182 [ AR | 5.0 /5.5
07 {1800 :'34 19.5 §124.7 GOOD 15.5 /5.5 07119 63 33) 22.7 |117.8 FAIR 15.0 /5.5
07| 18(01 |34 19.5 |124.4 GOOD T5.5 /5.5 07|19(04]26{ 22.8 |117.5 FAIR 15.0 /5.5~
07118(02]33]| 19.5 }124.2 GOOD T5.5 /5.5 0719105321 22.9 |117.2 _FMR T5.0 /5.5-
07118103133} 19.5 | 124.1 GOOD 75.5 /5.5 0719|0634 23.2 | 117.1 FAIR 15.0 /5.5~
07118104126 19.6 |124.0 GOOD T5.5 /5.5 07119107434} 23.3 | 11G6.8 FAIR T5.0 /5.5~
07118051321 19.8 |123.8 G000 T5.5 /5.5 07|19{08]33| 23.4 }116.5 FAIR T4.5 /5.5~
07 )18(06]34} 20.1 [123.5 GOoD T5.5 /5.5 07119109133 23.5 [116.1 POOR T4.5 /5.0
07 118(07]26] 20.2 |123.2 GOoD T6.0 /6.0 07119110126 23.6 {115.7 POOR T4.5 /5.0
07 118]08 )33 20.3 [123.1 GOOoD T6.0 /6.0 071911132 23.6 115.9 POOR T4.5 /5.0~
071187109131 20.4 [123.0 GOOD T6.0. /6.0 07119117132 23.8 | 114.7 POOR 3.5 /4.0
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Table 4. AMY(9107) positions located by weather radar stations.

N = i (46744) | Jy FE  (59316) | [ F9  (59134)
ikt B PR R R [ R
18/14 21.0 121.7 - - - -
18/15 21.0 121.3 - - - -
18/16 21.0 121.1 - - - -
18/17 21.1 121.0 - - - -
18/18 21.5 120.8 - - - -
18/19 21.7 120.4 - - - -
18/20 21.8 120.0 - - - -
18/21 21.9 119.8 22.1 119.6 22.1 119.5
18/22 22.1 119.4 22.3 119.2 22.2 118.1
18/23 22.3 119.0 22.4 118.8 - -
19/00 22.4 118.7 22.4 118.6 22.4 118.7
19/01 22.5 118.5 22.5 118.4 - -
19/02 22.5 118.3 22.5 118.2 - .
19/03 22.5 118.0 22.7 117.9 22.7 117.9
19/04 22.6 117.8 22.8 117.7 - -
19/05 22.8 117.6 23.0 117.4 23.0 117.4
19/06 23.0 117.4 23.2 117.1 - -
19/07 23.2 117.1 23.3 116.9 23.2 116.9
19/08 23.4 116.8 23.4 116.5 23.4 116.6
19/09 - - - - 23.5 116.2
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Table 5. The meteorological elements observed by CWB stations during the period (July 18 to 19) of AMY(9107) passing Taiwan vicinity area.

iy A b)Y | B R Gk B H (n/s) | SAME (n/s) |50 WSHLE) 2 x B & B (om | BASRCmm)
BT ) ey b | Bus | ey R | ORT|SUE | GE|EU | B R (SN GAE-SD) . | —09S [BE GRE-4b) |98 | BT CRA-D)  |® |0 CRs-4D)
AT 1000.0 | 19/02:23 | 3.0 SE | 10/05:40 | 1001.0 | 25.3 | 88% | 2.6 19/05:55 | 18/17:40 - 19/14:50 | 3.8 |19/05:40 - 10/06:25 | 1.8 |19/05:55 - 19/06:05 | 4.8 |19/05:40 - 10/14:06
&OFE | 093.6|19/04:00 | 27.7 [SSE [ 19/03:13 | 998.8 [30.0 | 71X |12.3|SSE |10/08:21 | 10/02:10 - 19/13:00 | 17.0 |18/20:00 - 18/21:00 | 8.0 |18/19:50 - J&/20:00 | T6.1 |18/16:30 - 1¥/17:R
FUBK| 9.7 10/01:00 355 | 5 |1o/11:20 | 097.0|22.3|am [2.0] § |19/11:23 | 18/14:00 - 19/17:00 | 10.0 [18/20:00 - 182100 | 2.9 |18/20:00 - 110 | 3.6 [ 18/13:40 - 10/10:05
HiT | 097.0119/03:50 | 20.0 | SSV | 19/06:20 | 909.3[23.4 5% | 6.3|SSV [19/13:30 - 18.4 [1816:46 - 1817246 | 3.3 |18/17:10 - N7 | 0.8 | 18/16:25 - 19/09:10
{0 095.1119/03:56 | 0.6 | ESE | 10/03:47 | 9%6.330.2|65% |12.6| E |10/05:02 | 10/02:00 - 19/05:00 | 6.0 [18/16:36 - 18/17:56 | 5.0 | 10/05:25 ~ W65 | 24.1 [18/12:37 - 10/12:10
Pi 7] 987.9119/03:55 | 27.0 | BE | 10/03:55 | 987.9|31.8|53% {17.7[BE |19/03:55 | 19/14:00 - 18/06:00 | 0.0 _ 0.0 . 0.0 .
T WIT) 9%7.6]19/02:49|16.4 | E [19/03:3 | 987.7(31.5|5% | 7.9| E |1903:44| " - 0.8 {19/14:30 - 10/15:30 | 0.3 |19/14:50 - 1/15:00 | 1.8 |18/15:58 - 19/15:40
5 18] 984.6]19/02:58[13.2| S |19/13:27] 999.1|%0.1[65K | 7.5|%V |19/10:40 - 0.5 {19714:15 - 19/15:15 | 0.5 |19/14:20 - 1914:30 | 0.5 |1¥/12:%5 - 1/15:30
NG| = |19/00:20| 205 (BSE |19/08:05| — |26.250% [16.8|ESE |19/07:35 | 10/00:08 - 19/09:40 | 6.9 |10/01:07 - 10/02:07 | 2.4 | 10/01:07 - 1001317 | 21.3 [18/15:25 - 10/15:15
F | 937.0119/03:07 | 31.2| SE [10/11:57 | 996.1[28.3|80% |18.4| SE |10/11:57 [ 18/23+40 - 10/20:20 | 4.9 |1014:15 - 115215 | 2.5 [19/14:20 - 1014:30 | 8.7 | 10/02:05 - 19/21:00
28| 0%5.6119/03:1615.9] S [19/15:47 | 1001.5 | 22.6 [70% | 7.9} S |19/16:05 - 2.5 [10712:01 - 19/13:01 | 0.5 |19/12:40 - 19/12:50 | 3.0 |19/09:40 - 1/14:10
Fentl | 748.0 (19/03:17 | 14.9 | E |18/16:29 | 758.3[13.5| 91 | 8.0 SE |19/00:18 - 8.5 |10/03:00 - 10/04:00 | 3.0 | 19/05:03 - 13/05:13 | 61.2 | 18/13:46 - 13/14:23
e T e B el — | = | = |27 ¥ |19/03:00 | 18/22:50 - 20/08:00 | 17.2 {19/06:00 - 19/07:00 | 3.9 |19/06:50 - 1V/07:00 |125.9 | 18/14:00 - 19/19:00
(| 983.2119/02:27 | 201 | SE | 10/11:01 | 995.7 | 28.8 | 75X | 16.1{SSE [19/10:41 | 19/00:59 - 19/18:40 | 3.0 |19/04:58 - 10/05:56 | 1.0 |19/05:41 - 100651 | 16.5 | 1&/15:35 - 10/18:25
w5 B 882.719/02:39 | 29.0 | SSE | 19/06:23 | 989.6]25.9| &% |13.4|SE | 19/07:51 | 19/04:12 - 19/13:18 | 2.5 |19/16:39 - 10/17:38 | 10.5 |10/16:39 - 19716249 | 90.2 | 18/15:20 - 1¥/17:00
WY | 985.7110/03:00 | 38.2 | SSE | 19/09:46 | 991.9 | 28.0 {80% |25.2)- |19/09:36 | 18/19:14 - 2.2 [1914:00 - 19/15:00 | 1.1 |19/14:19 ~ 19714:28 | 6.5 |18/20:42 - 19/15:54
M (| 969.6|19/02:29149.41 S {19/03:00 | 973.5|24.3 |93 | 2.6 |SE |19/02:33 | 18/18:00 - 19/11:40 | 42.5 |19/03:%6 - 19/04:25 | 14.5 [18/23:20 - 1&/23:30 | 281 |18/13:40 - 19/16:49
PRy OTR.G | 18/23:17 | 72.0 (MKE | 18/18:21 | 989.2|24.4 8% [46.2|RE |18/17:50 | 18/02:40 - 19/14:30 | 9.5 |18/21:51 - 18/22:51 | 4.7 |18/22:08 - 122018 | 65.2 | 18/10:52 - 19/12:04
bl 98041 19/01:34 1395 | NE (18/23:38 | 039.125.7[81% [18.7| HE |19/01:40 | 18/18:55 -~ 19/05:32 | 28.0 {18/21:00 - 18/22:00 | 8.5 |18/23:30 - 18240 | 25 2 | 18/13:47 - 19/17:10
T 99141 19/00:00 [ 25.0 | KE {19/00:05 | 996.5]25.7|91% [11.3| ME |19/00:10 | 18/22:05 - 19/02:02 | 35.8 |18/02:00 - 19/03:00 | 8.0 |19/02:30 - 19/02:40 |247.2 |18/13:56 - 13/13:00
T 908.6 1 18/18:14 | 317 | MW | 18/21:20 | 999.3 [27.7 86X | 14.1| KE |18/14:05 | 18/13:50 - 19/03:00 | 41.0 |18/22:05 - 18/23:05 | 22.0 |18/22:44,- 1/2:54 |152.4 | 18/13:50 - 19/14:17
(€ FA| 999.6|19/02:04|16.0 | ESE | 19/03:18 | 1002.6 {28.2 | 0% | 7.0| SE |18/15:02 | 18/14:30 - 18/15:02 | 3.5 |18/14:30 - 18/15:30 | 17.5 |18/14:50 - 18/15:00 |126.5 | 18/14:08 - 19/19:10
TR 99.2019/01:35 | 14.4| E |19/00:32 | 1001.4 | 27.8 | 845 | 7.6|BE |18/14:21 - 10.4 |18716:00 - 18/17:00 { 6.6 | 18/14:20 - 1/14:0 | 4.8 {18/12:25 - 191145
ki P 1000.1]19/04:29 | 5.5 | SV | 10/08:50 | 1002.4 [ 25.4 | 8% |13.3|SE |19/04:50 | 10/01:15 - 19/09:20 | 2.5 |18/15:30 - 18/16:30 | 9.0 | 19/04:55 - 10/05:06 | 5.8 | 18/13:20 - 1¥/18:20
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Fig. 5. The pressure tendency of (2) Lan(46762) (b) Hengchun(46759) and (c) Dawu(46754)

# 6. HRFEF(CWB) - I EBEEHF.LPCTW) - HARLBERITD) S GE MR 24/ NG

JEVG B TR R 2 (BT 0 )
Table 6. The 24-hour frrecast errors of CWB, PGTW and RITD.

F CWB PGTW RJTD
B R rie | mARE | mERE iR | BN | At | ARRE | BARE | ARRE
1606Z | 108.02 60.16 7.41 | 2039.74 | 153.87 20.59 | 169.21 63.48 8.12
121 148.49 | 111.18 14.71 | 178.18 | 138.62 18.69 | 252.95 | 229.88 28.94
182} 63.94 57.74 7.32 78.55 71.69 8.84 | 215.41 | 190.94 18.01
1700Z | 80.59 80.10 9.09 20.87 7.86 .95 | 122.76 | 109.71 11.35
06Z| 49.14 33.31 3.41 39.41 | -22.99 -2.73 8.3 56.48 5.54
1Z| 23.59 | -18.17 -1.90 03,72 | -46.84 -5.54 43.11 8.42 .92
182} 197.52 4.92 .60 | 197.37 | -49.13 -5.88 | 166.99 | -39.45 -4.48
18002 | 262.96 28.21 3.35 | 276.27 -1.71 -.21 | 284.09 | -36.24 -4.49
06Z | 223.77 14.11 1.50 | 266.30 | -40.40 -4.64 | 213.01 | -50.28 -5.83
1221 199.09 3%.4 3.5 | 221.65 34.54 3.52 | 199.09 36.44 3.5
182 42.14 26.49 2.40 | 223.40 | -23.19 -2.99 68.83 34.96 2.76
190Z | 71.56 39.84 4.31 | 133.47 95.78 11.10 | 208.8 69.61 5.06
067 ] 56.52 | -44.65 -4.33 | 210.72 11.26 1.5 §2.66 | -92.40 -8.31
F 13 118.64 - 4.65 | 165.74 - 6.71 | 163.10 - 8.49
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B 6. Wik SRR T R - 7 H 19E )25 (b)38F (27
Fig. 6. The Typhoon AMY cloud echo taken by Kaohiung Radar station.
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Fig. 7. The IR satellite image at 18UTC of July 18, 1991.
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Fig. 8. The total rain amount at each station forecasted by the wind-rain forecast models.
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Fig. 9. The total rain amount of each CWB station during the AMY(9107) passing Taiwan vicinity area.
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Fig. 10. The hourly max. wind and mean winds forecast at (a) Hengchun (b) Taipei (c)Kaohsiung (d)Taichung
during AMY(9107) passing Taiwan vicinity area.
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F 7. REEBEQHET HERE R R 24/ N R R B BT R E - WAEAHCWB-81, PC, NEW ARAKAWA,
ARAKAWA, HURRAN, CLIPER £ i,
Table 7. The 24-hours forecast errors of objective statistic models including CWB-81, PC, NEW ARAKAWA,
ARAKAWA, HURRAN, CLIPER.

CwB-81 P C NEW ARAKAWA
B M| AIEGRE | HARE | AKRE | ARRE | HARE | ARRE | HERE | HARE | AKRE
17002 | 111.20 | 103.27 10.97 61.08 .70 2.69 | 138.8 115.55f 15.60
062 — - -9.87 96.82 | -56.03 -5.40 53.48 9.54 1.19
12Z — - ~14.22 | 157.46 | -82.74 | ~10.88 | 159.89 -8.719| -6.75
182 | 250.05 -4.47 -.61 | 334.24 16.20 2.78 | 285.30 -23.74] -3.54
18002 - - -14.62 | 343.38 H.21 6.43 | 313.81 16.76 2.23
06Z | 566.06 | 436.06 | -21.22 | 350.27 76.29 10.31 { 289.34 2.9 2.78
1221 313.51 | 372.84 | -26.56 | 114.27 64.87 5.40 87.83 81.18 6.47
182 | 139.43 | 106.60 8.03 | 124.62 95.93 9.30 | 147.67 114.33] 11.30
19002 { 338.59 58.02 3.60 | 146.46 96.46 7.86 | 155.69 141.69| 12.23
06Z | 45.62 4.12 3.97 44.87 5.1 1.35 | 102.05 98.08 8.55
85| 260.64 - 11.37 | 177.85 - 8.43 | 173.40 - 7.06
ARAKAWA HURRAN CLIPER
B M | EGRE | EARE | AR | MR | AARE | AERE | (RSRE | HARE | AERE
17002 | 228.98 | 201.12 27.81 80.59 80.10 9.09 99.09 89.43 | 11.28
062 1 106.92 93.53 11.44 69.95 | -69.78 -1.82 43.28 26.16 3.12
1221 232.51 28.05 4.81 | 193.57 | -88.62 | -12.73 | 193.68 9.21 1.42
182 | 293.49 93.85 14.17 | 221.34 | -34.21 -4.36 | 258.83 25.06 3.49
1800Z [ 300.33 | 101.05 12.37 | 193.5 30.72 3.18 | 323.35 21.39 2.91
06Z | 286.73 | 140.97 15.42 | 177.84 -9.54 -.94 | 275.57 28.05 3.30
1221 306.51 | 143.19 15.70 | 267.54 75.69 8.22 | 213.99 45.20 5.06
182 | 212.26 | 205.90 18.58 33.36 30.65 2.58 | 132.58 43.14 4.56
1900Z | 178.22 | 166.10 14.26 | 165.24 -1.65 -.13 34.85 26.14 2.45
062 | 66.72 59.22 5.17 97.69 | -11.74 -1.28 1 118.04 12.29 1.39
F 5| 193.67 - 13.97 { 150.07 - 3.92 | 175.43 - 3.90

# 8. BB TR TR S U PERIEBAS A 24/ N B RR 22

Table 8. The 24 hours forecast errors of numerical typhoon models PE and EB model.

P E E B
B R | R | BARE | AERE | MERE | AARE | ARRE

1221 124.74 94.40 12.10 67.20 | -39.42 -3.61
17002 | 94.85 T2.11 9.60 .12 10.32 1.19
12| 139.08 |-136.76 | -13.03 | 190.19 |-179.17 | -19.T1
1800Z | 277.71 | 131.70 14.78 | 174.23 | -42.03 -4.18
122} 305.05 | 189.81 19.31 | 116.32 | -91.21 -6.10
19002 | 170.53 | 169.43 16.63 | 283.22 | -126.11 -8.52

F 334 166.99 - 14.24 | 110.38 - 1.2
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THE TYPHOON REPORT OF AMY(9107)

Guay-Hong Chen, Fu-Tien Tsai and John-San Shica
Weather Forecast Center
Central Weather Bureau

ABSTRACT

Typhoon AMY(9107) had 4 days lifetime, and dissipated quickly after landing on the south
part of mailand China.

Because of the fact that the subtropical high was very strong and the steering flow was stable,
Amy moved steadily most of the time. For the same reason, the various objective forecasting
models of PE + EB - ARAKAWA - HURRAN - CLIPER + CWB-81 » PC and NEW ARAKAWA all
did good prediction. Among them, the EB (Equivalent Barotropical) model had the least error, and
HURRAN the next. As for the official forecasts of CWB + RITD ~ and PGTW, CWB forecasts had
the least errors. Wong's Thphoon Wind-Rain Forecast (TWRF) Model could point out the strong
(weak) wind, heavy (light) rain area and timing.

When typhoon Amy passed through the Bashi channel, the strongest winds and heaviest rains
occurred in Hengchun and southeastern Taiwan. The northeastern and northern Taiwan, although
outside the storm radius, had very strong winds as well.

Keywords: Amy(9107), Forecast Models, Bashi channel, TWRF.
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Fig 2. The 500mb charts at 131200(a) and
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1991-88-17 17:312 IR LCC
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Fig 8 The GMS IR image at 171800Z > AUG 1991
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-  FEEKABEBRS BRESCEHRERE
Table 1 The data of best track, intensity and movement for typhoon ELLIE

Mo(Z2) | F & B TORE | BBHAR | BHEE | HARE (W/S) | RALE  (KN) .
Hi®id & &8 & (MB) (DEG) (KM/HR) | $p#1E |8 & |30 KTS | 50 KTS e
1100 24.] 156.4 998 302 14 18 23 80 - B
06 | 24.6 155.3 996 297 21 23 28 80 -
12| 25.1 153.7 990 289 28 25 33 100 -
18 25.7 152.0 990 292 31 25 33 100 -
12100 | 26.0 150.8 990 286 21 25 33 100 -
06 | 26.5 149.5 990 294 24 25 33 100 -
12 ] 26.9 148.2 990 289 23 25 33 100 -
181 27.1 146.5 990 278 28 25 33 100 -
13100 27.2-| 145.5 985 277 17 25 33 100 -
06 | 27.2 144.2 985 270 21 25 33 100 -
121 27.2 143.0 985 270 20 25 33 100 -
18] 27.1 141.9 980 264 18 30 38 120 -
14100 | 26.9 140.8 970 259 19 35 43 120 50 o
06 | 26.8 139.6 965 265 20 38 48 120 50
12| 26.5 138.2 965 257 24 38 48 120 50
181 26.3 136.7 965 262 25 . 38 43 120 50
15100 26.2 135.7 965 264 17 35 43 150 50
06 | 26.2 134.2 965 270 25 35 43 150 50
121 26.0 132.1 970 264 35 "33 40 150 50
181 25.9 130.2 970 267 32 33 40 150 50
16 100 | 25.7 129.0 970 260 20 33 40 150 50
06 | 25.5 127.5 970 262 25 33 40 150 50
121 25.3 126.5 975 258 17 30 38 150 50 i<
18 1 25.2 125.5 975 264 17 30 38 150 50
17100 | 25.1 124.5 980 264 17 28 35 150 50
06 | 25.1 123.5 980 270 17 28 35 150 50
121 25.1 122.8 985 270 12 25 33 150 -
18| 25.1 122.0 985 270 13 25 33 150 -
13100 25.1 120.8 985 270 20 25 33 100 -
06 | 25.1 120.0 990 270 13 20 25 80 - -
12 ] 25.0 119.2, 998 262 14 15 23 - - TD
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£  EBRATHBAREREER (REWESH)
Table 2 Warning stages issued by CWB for typhoon ELLIE

i xOF | BATEMN # & # Wi
CRE-RE - % E B E

WE| 3] 1[16] 3[30 |ARLSEE  ELEBEE R

st 3l 2|6] 9| |emtnnsE  AtSEE

wWh | 30 3[16{15|15 | AMKBEE EASBER RIS - H B

Wh | 3] 4]16(21 |15 | ABLSEE  EALSEERABEHILS H e - A Al

WEE | 3] 5[17] 4|00 |4MtEEE  RLSESEREEERLS BB ME - FN OSE-EM- AP Wi WERRLHE

WRE | 30 6|17] 9(50 | AMAEEE  ENSBERANERLSR ER-AL -HE-FH HE-EE L9 ¥ MR -RE-2MEEA

whe | 3] 7171515 | AMESEE  EASEARSBERLS ER-AL-HE -FY O SE-gB- ot B BmE-BE-SPIRER

WEE | 3| 8|17[21 |30 | 4WABHEE  ALSBEREMERILE ol HE-F WE-EW- A% B BE ZE-&MRER

WH | 3] 9|18] 4|15 | 4MAEEE  RASHERAMBHILE ER-&L-BE-FH SE EH- A% ¥4 HR-TE-2PIRERE

W 31018 ] 930 |4MEEEE - SEERLE MSEREASE (BB A4 BB -FHT EE 4% &MRER

wh| 3[11]18[15 |45 [ 4MAEEE - SHERLS SPISEHRAEHESEE |4MEREHMNE  RR2BOANSRBLRRE LBE -

gl 3112118 (20|10 |FERARBRBYEELRE  SEHER - TD




REZ  EHPMARGEEPLHEFERAC RO EMSE
Table 3 Eye-fixed for typhoon ELLIE by the Satellite Center of CWB

¥ MO (7 0 4 B %g B0 R B BOM(@) |f o0 I ® %g B0 E
B |B |K |2 |8 K |8 E|RE|T-N/CI-NO A|B B |48 K & g |8g|T-N/CI-NO
03 (16 |17 |31 | 26.3 131.0 | poor | T3.5/4.0 08 |17 10426 | 25.3 123.4 | poor | T3.0/3.0
081518 [34 | 26.2 | 131.0 | poor | 73.5/4.0 | [08 |17 |05 32| 25.2 | 123.2 |poor | 13.0/3.0
08 |15 |19 |34 | 26.2 | 131.0 [poor | 13.0/3.5 08 |17 |06 |34 | 25.2 | 123.1 | poor | 13.0/3.0
08 (15{20 33| 26.3 | 130.4 | poor | T3.0/3.5 08 |17 (07 (34 | 25.2 | 122.9 | poor | 13.0/3.0
08 { 15|21 |33 | 26.1 | 130.3 [poor | 73.0/3.5 08 |17 {08 33| 25.2 | 122.7 | poor | 13.0/3.0
08 | 15|22 |26 | 26.1 | 130.3 [poor | 13.0/3.5 08 |17 |09 |33 | 25.1 | 122.5 | poor | 13.0/3.0
08 |15 |23 |32 | 26.4 | 130.3 |poor | 73.0/3.5 08 |17 10 {26 | 25.0 | 122.3 | poor | 13.0/3.0
08 | 16 |00 |34 | 26.4 | 129.5 [poor | 13.0/3.5 | [Gg (17 (11 82| 25.0 | 122.2 |poor | 12.5/3.0
08 [16 [ 01|34 26.4 | 129.3 | poor | 13.0/3.5 08 |17 [12 33 | 25.0 | 122.2 |poor | 12.5/3.0
08 |16 {02 |33 | 26.4 | 129.0 [poor | 13.0/3.5 .| [g |17 (13 ]33] 2.9 | 122.1 | poor | 12.5/3.0
08 [ 16 |03 |34 | 26.2 128.4 | poor | T3.0/3.5 08 117114133 24.9 122.1 | poor | T2.5/3.0
08 | 16 |04 [26 | 26.1 | 128.2 |poor | 13.0/3.5 08 |17 |15 (33| 25.0 | 122.0 | poor | T2.5/3.0
08 |16 |05 (33 25.9 | 127.8 |poor | 13.0/3.5 08 {17 {16 (33| 25.1 | 121.9 | poor | 12.5/3.0
08 |16 {06 [33 | 25.7 | 127.4 |poor | T3.0/3.5 08 [17 [17 (33 ] 25.3 | 121.6 | poor | T2.5/3.0
08 |16 (07 {33 | 25.7 | 127.2 |poor | 13.0/3.5 08 |17 {18 ]33] 25.4 | 121.4 | poor | T2.5/3.0
08 |16 [08 |34 | 25.7 | 127.1 [poor | T3.0/3.0 08 |17 |19 ]33] 25.5 | 121.2 [ poor | 12.5/3.0
08 |16 |09 |34 | 25.8 | 126.8 |poor | 73.0/3.0 08 (17 [20 |33 | 25.5 | 121.1 |poor | T2.5/2.5
U8 |16 1101367 25.8 | 126.5 | poor | '13.0/3.0 08 |17 21 {33 | 25.4 | 121.0 |poor | T2.5/2.5
08 |16 | 11|32 25.7 | 126.2 |poor | 13.0/3.0 08 (17 [22 (33| 25.4 | 120.9 [poor | T2.5/2.5
08 |16 [12 [34 | 25.7 | 125.8 | poor | 13.0/3.0 08 |17 |23 |32 | 25.3 | 120.9 | panr | T2.5/2.5
08 {1613 [34] 25.7 | 125.6 | poor | 13.0/3.0 08 [ 18|00 |34 25.2 | 120.8 | poor | T2.5/2.5
08 (16 |14 133 | 25.5 | 125.5 | poor | 13.0/3.0 08 | 18101 |34 25.2 | 120.5 |poor | T2.0/2.5
08 {16 15|33 | 25.5 | 125.2 |poor | 13.0/3.0 08 |18 |02 |33 | 25.1 | 120.2 |poor | T2.0/2.5
08 |16 |16 |34 | 25.6 | 124.9 | poor | 73.0/3.0 08 11803 33| 25.2 | 120.1 |poor | 72.0/2.5
08 |16 [17 32| 25.6 | 124.6 | poor | 73.0/3.0 08 |18 |04 |26 25.2 | 120.0 | poor | T2.0/2.5
08 |16 {18 [34 | 25.6 | 124.4 | poor | 73.0/3.0 08 | 1810532 | 25.4 | 120.0 {poor | T2.0/2.5
08 {16 (19 [34 | 25.5 | 124.2 [ poor | 12.5/3.0 08 |18 |06 |34 | 25.4 | 120.0 |poor | 12.0/2.5
08 |16 (20|32 | 25.5 | 124.0 |poor | 72.5/3.0 | |08 18|07 34 25.4 | 119.8 | poor | 72.0/2.5
08 |16 ]21 (33| 25.5 | 123.9 | poor | 12.5/3.0 08 (18 {08 {33 | 25.6 | 119.6 |poor | 12.0/2.5
08 | 16 |22 {26 | 25.5 | 123.7 [poor | T2.5/3.0 08 |18 |09 33| 25.6 | 119.5 | poor | 12.0/2.5
08 |17 |01 (34| 25.4 | 123.7 | poor | 12.5/3.0 08 |18 10|26 | 25.8 | 119.4 |poor | T1.5/2.0
08 11702 (33| 25.3 | 123.7 | poor | 12.5/3.0 08 (18 [11(32] 25.9 | 119.5 | poor | T1.5/2.0
08 |17 {03 (33| 25.3 | 123.6 | poor | 13.0/3.0

|
N
&0

|




(KA HELBREEBREER

FUEERRELEETMLR
Table 4 The eye-fixed by radar for typhoon

ELLIE

#MB HAESBRMNBEZEY
Table 4B 47927 and 47937 radar stations

BOM| BHAEE BOM| &t R

Table 4A 47909 and 47918 radar stations S VY s e i IR Py e
: BmF B REGR % w|® M| ELa® 47927 | 16/05 | 255 | 1264 | 47937 | 15/15| 256 | 1314
(1, % Bl® B 1)k B lE s . 16/04 | 255 | 1280 | ° 15/16 | 256 | 1308

17909 | 15/08 | 263 | 1331 | 47918 | 16/12| 248 | 1268 N LA I L T AN L
: ol 2oz |13z | - o0 | 21 | 1261 . 16/06 | 251 | 1217 | ° 15/18 | 257 | 1303
. 15/11| 260 | 1324 | ° 16/15 | 250 | 1260 ’ 16/07 | 257 | 1215 | ” 1o/19 ) 257 | 1302
: S e ms |- o6 0 | 125 . 16/08 | 256 | 1272 | * 15/20 | 257 | 1300
. 15/13 | 259 | 1315 g 16717 250 | 1256 : 16/09-| 254 | 1271 : 15/21 | 257 | 1207
. 15/14 259 1313 ‘ 16/18 249 1255 ‘ 16/16 253 1268 ’ 15/22 257 1294
. i5/15] 260 | 1211 | ° 17/08 | 250 | 1232 . 16,11 | 252 | 1267 | * 15/23 | 257 | 1292
’ 15/16 | 258 | 1308 | ° 17/09 | 250 | 1233 : 16/12 | 251 | 1266 | * 16/00 | 255 | 1290
- 15/17 | 257 | 1306 | ° 17/10 | 250 | 1231 . 16/13 { 249 | 1264 i 16/01 | 257 | 1287
g is/18 | 251 | 1302 | * 17718 | 250 | 1230 i 16/14 | 281 | 1262 | * 16/02 | 255 | 1284
’ 15161 257 | 1301 | - 17712 249 | 1228 : 16/15 | 280 | 1261 | ° 16/03 | 254 | 1282
; Gl o | e | sl 249 | 1228 ’ 16/16 | 249 | 1257 | * 16/04 | 253 | 1280
; Sl e | es |- Tl 2as | 12 . 16717 | 250 | 1256 | * 16/05 | 254 | 1279
: G| e e | e T 2ee | 1226 . 16/18 | 251 | 1285 | * 16/06 | 253 | 1277
; Gl e e | el 29 | 1223 . 16/19 | 251 | 1250 | * 16/07 | 254 | 1275
. o0 | 256 | 1200 | - AT 2 | 222 . 16/20 | 250 | 1248 | ° 16/08 | 253 | 1272
- 16701 | 257 | 1286 | ° 17718 | 252 | 1220 : 16721 | 249 | 1246 | * 16709 | 252 | 1272
- 6701 255 T 1285 . 1622 [ 249 | 1247 | ° 16710 | 252 | 1269
- oo | zer | 122 E 16/23 | 249 | 1246 | - 16/10 | 252 | 1267
- 60 295 | 1278 . 1701 249 | 1240 | 16712 | 250 | 1265
: 17702 249 | 1238 | - 16/13 ] 249 | 1262

. 17/03{ 249 | 1238 | - 16/14 | 248 | 126

. 17/04 | 248 | 1239 | * 16/15 | 249 | 1260

. 17/05 | 251 | 1235 | * 16/16 | 245 | 1257

. 17/06 | 250 | 1234 | * 16/17| 249 | 1255

. 17707 | 248 | 1235 | - 16/18 | 249 | 1253




3 R HR260M/°S (10UR) R > HIkRE
194M/°S ( 8 MRE ) Z I » I 52 5 B A R W B
ERE HREREGEEAZHELE g
268M/S (108 &) IER » HEH TR » B
BRERIR  MEFERRZE LIRE BN ER Y
Bofi EEBREHEHE —BEBEEL > W
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#MC HERPEEEW
Table 4C 46699 and 46686 radar stations

SIS

FERAHMMHBMHINEAMERTYE » &
Wik % WAL ILE > 777 W& % 20982 & »
BB ISANER Y » MBI FILELH » Tk
AENRIEAME  RXEBREAESEPE A2
MEREDPBONE » ERLEERSAEERLTE
HREEERARZI ML HE  BKAEWNHH
BB (WEN) EhEtFEaRrs s

L i O fI @ 5 E N o @& LS E B
w8 AR w8t
(Z)|4 & % B () |4 #iE ® (Z) |4 | % &
d6699 17/00 250 1245 46699 17/09 250 1233 46686 17/17 251 1221
y 17/01 248 1244 ’ 17/10 250 1231 . 17/18 252 1219
- 17/02 249 1245 . 17/11 250 1230 - 17/19 252 1214
- 17/03 250 1243 - 17/12 250 1230 ’ 17/20 252 1213
N 17/04 248 1241 i 17/13 249 1228 . 17/21 253 1213
” 17/05 248 1239 ’ 17/14 249 1228 y 17/22 253 1212
- 17/06 247 1236 - 17/15 249 1225 . 17/23 253 1209
- 17/07 246 1235 . 17/16 250 1223 ’ 18/00 252 1207
- 17/08 | 246 1235 . 17/17 | 252 1221 . - - -
FWMED KRERLRIEMERLL
Table 4D 58941 and 59134 radar stations
LS E L I & B E Mot @& B M E B
U WO LR
(Z)|& @& |® & (2)|d & |®¥ & (Z) |4 & & K
58941 17/12 250 1230 58941 17/22 254 1210 59134 18/00 252 1204
. 17/13 | 251 1228 . 17/23 | 254 1209 . 18/01 251 1204
- 17/14 251 1226 - 18/01 253 1294 - 18/02 { 252 1202
” 17/15 251 1225 ’ 18/03 252 1202 ” 18/03 251 1202
. 17/16 | 252 1224 . 18/04 | 252 1201 ’ 18/04 250 1201
i 17/17 253 1221 ” 18/06 251 1199 " 18/05 248 1199
" 17/18 253 1219 ’ 18/08 251 1198 ’ 18/06 248 1197
” 17/19 254 1217 ” 18/07 241 1196
" 17/20 254 1214 ’ 18/08 249 1197
. 17/21 254 1213 - 18/09 | 249 1196
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A~ BERASERIRAR SR
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78~ BERE KIS
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Table 5 The meteorological elements summary of CWB stations

BB % E (nb) ® K B XK B #E (a/s) B K B ¥Z (n/s)
uoE B ®H|F R BRE |(BR | K B (& B |XE BE |RZX AR | & K
WA | 991.4 1 18/01:23 | 48.2 | SE |18/01:40 | 992.9 [25.6 | 89% | 34.2 | SE |18/01:42
# R | 986.1 |18/02:24 | 26.0 [ NNE |[17/23:02 | 997.1|27.4| 93% |16.0 N | 17/22:29
B & | 989.5|18/03:00 |31.0 S |18/04:04 | 989.6 {21.0 | 98% |19.9 N | 18/02:09
PrFw | 988.9118/03:06 | 21.7 S [ 18/04:05 | 990.5 22.2 | 98% | 7.3 S |18/04:20
& 46| 991.2 [18/03:29 1 19.4 | SS¥ [18/03:27 | 991.6 {25.5 | 91% | 11.7 | SS¥ | 18/03:35
H | 996.7 | 18/06:00 | 15.0 | NN¥ | 18/01:50 | 997.2 | 27.8 | 91% | 10.3 | NN¥ | 18/01:00
i B | 997.4118/03:23 {18.3 N [18/03:56 | 995.0 |28.3 | 78% | 12.7 N | 18/03:41
& | 998.3 [18/03:02 | 8.2 | NE |17/18:03 | 1000.4 [29.3 | 68% | 3.7 N | 17/18:01
B A#E - 18/03:52 | 19.8 | S¥ | 18/02:36 - 19.1 )" 97% | 7.0 S¥ | 18/02:30
¥ ¥ [1000.5|18/03:00 | 14.3 N 118/06:40 | 1000.7 [27.7 | 82% | 7.3 | NE |17/02:11
B & | 998.9|18/04:38|10.7 N |17/16:56 { 999.9 {29.5 | 79% | 6.7 N | 17/17:02
BITR | 756.7 | 18/04:52 | 4.3 [ NNY | 17/21:14 | 759.1 |11.2 | B6% | 3.0 | NV |17/21:10
E - 18/03:00 - - - - - - | 10.7 | NNE |17/20:10
& B | 997.7 | 17/17:26 |12.7 [ NN¥ |18/07:23 | 1000.4 {27.2] 90% | 8.4 N [18/07:29
W OB | 999.4 |18/03:26f 8.2 | N¥ |17/03:26 | 1000.3 |29.7 | 75% | 4.7 | N¥ |17/16:48
WEE | 995.118/03:05|17.0 N |18/07:30 | 996.1127.7| 87% |12.8 N | 18/07:30
£ #F | 996.3 | 18/03:41 | 10.6 | N¥ 18/04:41 | 996.4 |27.6 | B88% | 6.2 | NV {18/11:08
MW 998.0 | 18/03:23 [ 26.8 | SW 18/02:00 | 998.2 1 25.8 | 95% [ 20.0 | ¥S¥. | 18/10:08
K B | 996.1|18/02:3¢ | 7.5 | SV |[18/02:30 | 995.0 [30.0 | 58% | 3.7 | NE |17/09:10
B K| 996.5(18/02:44 | 6.2 |ENE |16/15:07 [1004.4 [29.9 | 69% | 3.3 |ENE | 16/15:09
B Ih | 996.7 | 18/00:52 | 16.9 | NE |18/11:20 | 998.7 | 32.5| 65% | 9.3 | NNE | 18/14:07
& ¥ | 995.9|17/23:59 | 7.9 | NE |16/13:11 | 1005.4 [31.1 | 61% | 3.7 | NE | 16/14:36
H W | 993.8118/01:58 {10.5 | SS¥ |18/02:49 | 994.9 [27.4| 71%| 5.9 | SS¥ [|18/02:54
BF ¥ | 995.2|18/02:28 [ 19.4 | NE |17/10:58 | 1002.9 |26.4 | 84% | 8.5 S 1 18/05:15




TERRABEHAMERERME
during the period ( 16 to 18 AUG 1991) .of ELLIE passage

BmOE (10 M/SELE) BOX fe X b4 (mm) B & % & (o)
BB (B Rub) |-/ (B M (BE-&E) | +48 |/ M (BBE-KE) (& B |®K M (BEKH-KLE)
17/08:45—-18/12:22 | 29.5 |18/02:00—18/03:00 9.0 |[18/02:10—18/02:20 68.2 1 17/12:40—18/08:05
17/21:30—~17/23:50 5.5 | 17/17:28-17/18:28 2.0 | 17/22:29~17/22:39 22.0 [16/19:55— 18/11:55
17/19:00—18/10:30 | 22.0 | 17/23:00-17/24:00 7.0 §17/23:12—17/23:22 | 183.4 | 16/16:40—18/08:10
17/13:10—f8/05:05 23.3 [17/10:00~17/11:00 | 12.0 | 17/10:46—17/10:56 | 209.8 | 17/02:10— 18/05:40
L - 18.5 17/06:10—17/07:10 8.5 [17/08:00~17/08:10 91.0 [17/04:20—18/04:40
- 21.2 | 17/05:35-17/06:35] 9.1 [17/05:40~17/05:50 77.3 [17/05:35—18/10:35
17/15:03—18/04:21 | 43.8 | 17/22:09-17/23:09 | 29.0 |17/22:09—-17/22:19 58.0 [ 17/09:35—18/11:10
- 18.1 |18/00:00~18/01:00 6.5 |18/01:17—18/01:27 59.8 117/21:40—- 18/12:55
- 25.2 | 18/02:50~18/03:50 6.7 |18/03:00—18/03:10 42.9 |1 18/00:30—18/09:10
- 2.5 116/15:46—16/16:08 1.8 [16/15:50~16/16:00 2.5 |16/15:46—16/16:08
- 23.0 118/02:32~18/03:32 7.0 |[18/02:45-18/02:55 28.9 | 16/17:53—18/10:10
- 33.0 | 18/04:38—18/05:38 7.5 |18/04:50—18/05:00 42.5116/23:53—18/06:20
17/20:00—~17/20:30 8.3 |18/05:00-18/06:00 2.6 118/05:00—18/05:10 18.5 [ 17/18:54—18/09:42
- 9.0 [18/03:58-18/04:35 5.3 | 18/04:20—-18/04:30 16.5 [ 16/22:15—18/04:35
- 17.5 | 16/18:40~16/19:40 6.0 [16/18:50—16/19:50 43.2 [ 16/17:50—-16/22:10
17/15:12—18/13:00 | 31.1 {17/02:10-17/03:10 ) 18.0 |[17/02:12—17/02:22 31.1 [ 17/02:05—17/03:20
17/11:20—-18/14:20 5.3 |16/14:29-16/15:12 4.9 [16/14:54-16/15:04 8.2 ]16/12:15—16/15:12
- 12.8 [ 16/17:40-16/18:40 6.6 [16/18:00—16/18:10 12.8 1 16/17:40—16/18:40
- 6.5 |18/02:59-18/03:59 2.5 | 18/03:01-18/03:11 20.517/21:50~18/06:30
- 9.7 17/21:00—17/22:0'0 4.4 [17/10:58—17/11:08 47.0 [ 17/05:45—18/16:40
= 7.9 | 17/20:50-17/21:50 5.8 | 17/11:09-17/11:19 36.6 [17/10:57~18/02:10

— 33 —
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Table 6 24 hours subjective forecasting position errors by different units for typhoon ELLIE

CWB PGTW RITD
R M pRss |EARz AKRE MRRE HARE AKRE ARRE EARE AEBRE
(KN) (K¥) (DEG) (KN) ( KM) (DEG) (KY) (KN) (DEG)
12002 245.77 203.45 23.68 119.95 96 .-34 10.29 274.35 231.16 -27.03
067 185.91] -70.15 -8.92 129.79 52.62 6.00 159.60 -3.81 -.48
122 126.30 -41.23 -5.06 194.18 -94 .31 -12.80 24%.90 -18.77 -3.20
182 29.76 -16.51 -1.74 38.80 -27.28 -2.88 277.14 -52.88 -10.08
13002 121.81 -97.10 -11.68 159.23 -43.74 -6.39 316.49 | -269.49 -35.55
! 061 89.66 22.54 2.90 22614 136.57 21.25 185.78 | ~115.46 -16.66
| 122 192.96 150. 77 20 .87 177.11 117.97 17.08 126.11 -73.05 -10.03
182 222.95 202.55 20.26 147.58 102.65 10.36 14.92 -11.30 -1.45
14002 183.65 61.68 5.51 156.42 121.11 12.12 22.95 9.31 1.20
062 63.53 29.11 3.24 29.76 19.84 2.61 118.28 67 .44 10.59
] 122 91.13 91.17 10.63 139.20 124.33 16.50 184.50 150.28 21.83
| 182 121.77 99.99 12.41 151.44 103.63 14.07 228.65 162.12 24.08
! 15002 82.93 -35.39 -4.62 30.00 -5.10 -.60 37.33 ~27.04 -3.17
i 067 70.71 1.14 ] - 14 102.15 8.06 1.05 111,65 -88.43 -10.59
i 122 179.90 -19.36 -2.57 191.04 1.79 .24 189.90 -20.36 -2.76
182 210.45 -29.0] -3.75 180.33 ~4.46 -.54 80.74 3.87 .39
1600Z 81.99 -61.76 -5.71 250.50 -24.74 -3.35 153.77 17.83 1.97
067 254.42 11.25 1.53 284.07 7.62 1.12 260.01 138.90 16.98
121 231.02 140.60 20.15 230.50 32.88 5.55 195.52 194.87 18.41
182 109.86 62.28 6.25 202.03 101.41 8.83 246.39 179.84 15.53
17002 100.84 58.94 6.24 132.82 75.05 7.55 253.63 187.74 16.65
067 100.84 55.75 6.51 201.63 37.66 3.58 51.39 -4.66 -.59
122 112.90 30.77 3.66 71.39 -5.74 -.74 81.34 -4.94 -.62
182 130.91 6.46 7 222.83 -10.55 -1.05 151.32 -3.55 -.40
18002 120.85 2.19 .25 145.04 -30.72 -3.42 131.43 -8.70 -.99
062 131.43 -8.80 -1.04 75.12 -43.59 -6.02 51.39 -10.38 -1.48
122 60.45 -2.52 -.48 52.38 -35.06 -6.18 20.04 .90 13
LS 2| 135.36 31.42 3.68 149.65 30.16 3.49 154.46 23.39 2.10
BETY 135.36 59.72 7.06 149.65 54.25 6.75 154.36 76.19 9.36

=t '{ﬁ@ﬁ‘é]ﬁ\ﬂ%@ﬁﬁ?ﬁ?ﬁiﬁ%ﬂ\ﬁﬁﬁﬁ%ﬁ%&%%
Table 7 24 hours objective forecasting position errors by statistic model for typhoon ELLIE

ARAKAWA HURRAN CLIPER
5 M RRE: EARE |BERE (HERE |HARE SERZ ARRAE ERRE (AERE
( KK) (KM) ( DEG) (K¥) (KN) (DEG) (KK) (k) (DEG)
15002 100.09 2883 3.95 128.20 | -112.23 | -13.97 155.14 -89.08 -12.99
061 202.21 86.97 13.62 156.33 134.79 16.26 140.07 -8.35 -1.19
122 201.40 180.31] 19.10 161.59 -39.47 -4.97 219.88 -23.32 -3.40
1812 309.52 87.14 13.85 170.05 -14.76 -1.76 250.43 -32.04 -4.55
16002 261.61 52.85 7.24 141.87 -68.86 -7.16 152.07 -37.58 -4.10
062 335.16 12.79 2.15 367.06 65.75 11.83 496.48 17.37 5.55
122 290.56 178.87 27.92 201.16 194.74 20.70 428.14 62.40 23.56
182 131.48 122.29 13.08 293.06 -22.68 -1.69 37.46 27.37 3.11
17002 104.44 79.19 8.58 59.15 58.19 7.09 66.72 65.89 8.40
062 209.77 143.77 14.46 67.12 50.583 6.42 56.56 53.95 7.92
121 215.37 93.92 9.41 87.28 -27.13 -3.41 52.29 36.30 5.05
182 96.95 70.01 9.47 73.29 -65.31 -9.61 61.40 13.94 1.94
18002 45.62 44.64 6.67 46.04 -21.64 -3.00 40.32 .61 .08
062 107.44 89.93 12.33 60.37 34.12 4.85 60.45 .92 13
122 125.97 123.63 17.70 100.88 40.78 8.57 112.97 17.81 4.05
7= ¥ 187.59 93,01 11.97 140.90 13.79 2.01 155.36 7.08 2.24
BEZEH 187.59 93.01 11.97 140.90 63.40 8.09 155.36 35.10 5.73
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Table 8 24hours objective forecasting position errors by mnumerical model
for typhoon ELLIE

P E E B
B | ARSRE: HARE | AERE | HRERZ HAaR2 |(AEas
(KM) (KM) (DEG) (KM) ( K¥) ( DEG)
14002 206 73 19 251 94 26
14127 103 52 10 165 69 11
15002 128 5 1 89 14 2
15122 181 44 10 61 19 3
16002 115 0 0 231 38 6
16122 63 4 1 451 =31 -4
17002 90 ~-33 =11 - - -
17122 79 9 3 - -= —-—
P 4 121 19 4 208 34 7
BRFEH 121 28 7 208 44 9

REPORT ON TYPHOON ELLIE OF 1991

Show-wen Lin
Forecasting Center
Central Weather Bureau

ABSTRACT

Ellie, the 11th typhoon occurred in the northwestern Pacific, was the third typhoon
that influenced Taiwan in 1991. It originated over the east sea of Iwojima at 0000Z, 11th
Aug. 1991, and upgraded to a middle intensity with 38m/s at 0600Z, 14th Aug.. Its life
span was seven and half days.

Ellie was a standard westward typhoon whose track was affected by the subtropical high
of the northern Pacific. At 1730Z, 17th Aug., it landed over the northeast tip of Taiwan,
then passed along the north coast of Taiwan, and dissipated rapidly to tropical depression
after it landed over the east part of mainland China.

Typhoon Ellie directly striked the northern part of Taiwan because of its weak inten-
sity and circulation so that no severe damage reported.

Currently CWB uses several different typhoon objective predicting methods to predict
the typhoon tracks. Compared them with the mean errors of 24 hours, we found the PE
model was the best one applied in this case. With respect to the subjective 24 hours fore-

casting errors of Ellie, we found the CWB’s method was the best one and PGTW’s method
was the second one in this case.
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Table 1 The first warning issued by CWB for typhoon NAT
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Table 2 The second warning issued by CWB for typhoon NAT
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Table 3 Eye-Fixes for NAT by the sattelite at CWB and GUAM

SR (CWBYBR & (PGTW) | & PREKPH(CWBY B & (PGTW) | f#

BRE@ |fOoME o A B E@ $LELE LR ER A
"B il W E M B

EB%'&&%&E BERE B B |B R EIE B B OEIR B i
09 (16|12 |20.7|119.4[T2.5 {20.1 |119.4|T2.5 0912412 — — — - — —
09 |16|18|20.5[118.9|T2.5 | 20.5 [117.7|T2.5 0912418 — — - — - —
09 |17|0020.2 4118.6 T2.5 {20.3 |118.0{T2.5 09 {25{00/20.0/116,6/T1.0{20.41117.0{ ~
09 |17|06|19.8(117.5|T2.5 [19.9|117.9|T2.0 09{25{06|19.8116.4[T1.0|19.4/116.5{T2.5
09 |17]1220.0|116.7|T2.0 {20.3{117.5|T2.0 09 |25(12{17.8[115.6|T1.0| — - -
09 |17]18]20.0|117.3|T2.5 |20.0 {116.9|T2.5 09 |25|18(17.5(115.7|T1.0| — - -
09 [18]00|19.8(118.5{T2.5 |19.9(118.9|T2.5 09 |26|00(17.1(115.6{T1.0 {15.90116.7|T2.0| T.D
09 (18 06|18.9(119.5/T2.5 | — - - 09 [26|06(16.8)115.2(T1.0 {16.8115.7] — |T.D
09 {18|12(19.7{119.8|T2.5 | — - - 09 (26|12(16.5{115.5T1.5{16.6[115.5|{T1.5| T.D
09 (18|18]19.3{119.4{T2.5 | — — - 09]26{18[15.9{116.2|T1.5[15.6[116.6{T1.5|T.D
09 119]00{20.0/120.7(T2.5 | — - - 09{27/00|15.9(116.9(|T1.5 |[15.8117.3] — |T.D
09 {19 06]20.0 121.9 T2.5 [21.7 |122.3{T2.0 0927]06[16.0{116.5|T1.5(15.8{117.2|T1.0|T.D
09)19]12{20.6|122.6{T2.0 |21.9|123.3|T1.5 09127112{15.7(116.4|T1.5|15.4]116.7|T1.5{T.D
09 |19|18]20.6{123.0{T2.0 |21.4]124.0{T1.5 09(27/18{16.0)116.5(T1.5{16.0(116.4|T2.0|T.D
—69 20100]21.1(123.5{T2.0 }{21.3|123.4|T2.5 09|28{00|15.6117.1|T1.5|16.3117.3|T2.5|T.D
09 20]06|21.4 123.8 T2.0 |21.5[124.3|T2.5 09 (28|06 16.0{116.8/T1.5|16.4/117.6|/T3.0|T.D
09 [20)12]|21.2/124.8/T2.0 | — - — 09 (28|12 16.0(117.4|T2.0(16.4{117.5|T3.0
09 [20]18}21.5(125.5[T2.5 121.5 (125.7 T2.5 09)28|18(16.1]116.8{T2.0|15.6j116.5/T3.0
09 |21]00] 21.3{125.5(T3.0 {21.0(125.6|T3.0 09{29/00[16.3/116.4{T2.5 |16.3[116.1{T 3.5
09(21{06|21.6|125.4{T3.5 | — - - 09)|29)|06{16.5]116.2(T3.0|16.5[116.0{T3.5
09|21|12]21.5|/125.4|T4.0 [21.5]125.3|T5.0 09(29(12(17.3{116.4|T3.0|17.3i116.1|T3.5
09 |21]18]21.8{124.7|T4.5 |21.8|124.6|T5.0 09129/18|18.0(116.7|T3.5|18.3(116.8[T3.5
0922|00|21.6[123.9|T5.0 [21.7 {124.0|T5.5 ¢9(30|00(18.8(117.0|T3.5 (18.8{317.0{T2.5
09122]06{21.91123.3{T5.5 {21.9]123.3|T6.0 09(30|06(19.9]117.2/T3.5[19.9{116.9|T3.0
09|22(12(21.9/122.5(T6.0 [21.9(122.5[T6.0 09]30(12(20.9(118.0|T4.0|20.9i117.6{T3.5
09)22|18)22.1{121.6{T5.5 [22.1[121.5{16.0 09]30({18}21.8{117.7{T3.5|21.6{117.8|T3.5
09123 00)22.1|120.7 15.0-122.1 (120.8|T5.0 10(01|00{22.3{117.5{T3.5-22.2\117.7| —
09 123|06(22.3(120.3(T4.0 | — - - 10(01|06}22.8(117.5|T3.5 |22.9117.7| —
09 23|12 22.4/119.7{T3.5-(23.1 {120.1(T4.5 1010112 )23.3|117.4|{T3.5 {23.2[117.4| -
09 23|18|22.4|119.2{T2.5 {22.5|118.9|T 3.5 10/01)18(23.8(116.7 N 124.4117.0
0912400 }22.7(118.4|T2.0 [22.3(118.0]T3.0 10 02 00 [24.6(116.6 - - -
0912406 |22.61117.8[T2.0 |22.5 |118.3| — 10|02 |06}25.2{116.0] N | — - - {T.D
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Table 4(a) Eye-Fixes for NAT by the radar at Isigaki Jima

B H @ | AE B M)LK EH @ A 5 & (47918)
Al || & E|& E[A|R|BK|& EIR E
09 {20 |02 21.2 123.8 Jlog | 21| 17 21.6 124.8
09 {20 |03 21.2 123.9 109 | 21|18 21.6 124.7
09 |20 04 — - 09 | 21|19 21.7 124.6
09120 {05 21.3 124.0 §09 | 21| 20 21.7 124.5
09120 |06 21.2 124.3 [jo9 [ 21|21 21.6 124.4
09 {20 | 07 21.4 124.4 [[09 | 21| 22 21.6 124.2
0920 |08 21.3 124.5 |09 | 21| 23 21.7 124.2
09 {20 |09 21.1 124.6 |09 | 22} 00 21.6 124.1
09|20 |10 21.3 124.7 |09 | 221 01 21.6 123.9
09|20 |11 21.1 124.8 [[09 | 22| 02 21.7 123.7
09 {20 (12 21.4 125.0 [[0o9 | 22|03 21.7 123.7
0920 |13 21.6 125.2 [{09 | 22| 04 21.8 123.6
09 (20 |14 - — 09 | 22 | 05 21.7 123.4
09 |20 |15 21.2 125.2 {109 | 22 06 21.9 123.2
09 20 |16 21.1 125.4 [| 09 | 22| 07 21.8 123.1
09|20 |17 21.5 125.2 09 | 22 | 08 21.8 123.0
0920 |18 21.5 125.3 [|09 | 22| 09 21.8 122.9
09 (20 {19 21.4 125.4 J09 | 22| 10 21.8 122.7
09 {20 |20 — - 09 | 22|11 21.9 122.7
09 |20 |21 21.3 125.4 {09 | 22|12 21.8 122.6
09|20 |22 21.3 125.5 || 09 | 22|13 21.9 122.4
09 20 |23 21.4 125.5 {109 | 22| 14 21.9 122.3
09 |21 |00 21.3 125.5 09 | 22 | 15 21.9 121.1
09|21 |01 21.3 125.6 || 09 | 22|16 22.0 121.9
09|21 {02 21.3 125.6 09 |22]17 22.1 121.8
09|21 |03 21.4 125.6 || 09 | 22 |18 22.1 121.7
09|21 |04 21.5 125.6
09 |21 |05 21.4 125.6
09121 |06 21.4 125.6
09|21 |07 21.5 125.5
09|21 |08 21.5 125.6
09|21 |09 21.5 125.5
0921110 21.6 125.4
09|21 |11 21.5 125.4
09|21 (12 21.5 125.4
09|21 |13 21.5 125.2
09 |21 |14 21.5 125.1
09|21 |15 21.5 125.0
0921 |16 21.6 124.9
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Table 4(b) Eye-Fixes for NAT by the radar at Kaohsiung and santo

B EO|& Ho@e744) | B 6 @ | & HE (46744) | B (59316)
Bl B| B\ #& B E|B |B|E|#& R E|& Elg E
09|22 ]| 03| 21.7 123.3 [09 |23 {17 22.4 119.1 22.7 119.0
09 | 22| 04 - — 09 | 23|18 22.4 118.9 22.7 118.9
09| 22| 05 - - 09 | 23|19 22.4 118.8 22.7 118.8
09 {22 06| 21.9 123.2 {09 | 23] 20 22.5 118.6 22.7 118.8
09122 | 07 21.9 123.1 09 | 23|21 22.5 118.5 22.6 118.7
0922 08| 21.8 123.0 Jloo | 23|22 | 22.5 118.5 22.5 118.7
0912209 21.9 122.9 |09 {23} 23 22.4 118.4 22.4 118.6
09.[22]10] 21.9 122.7 |09 | 2400 22.3 118.3 22.6 118.5
0922 |11 21.8 122.7 [log [ 2401 22.2 118.3 22.7 118.5
09 [ 22| 12| 21.9 122.6 [109 | 24 | 02 - - 22.6 118.4
09221 13 21.9 122.4 09|24 |03 - - 22.5 118.4
09 | 22|14 21.9 122.2 |09 | 24| 04 — - 22.5 118.3
09 |22{15| 21.9 122.1 |09 |24 |05 - - 22.5 118.3
09 [22] 16! 22.1 122.0 |09 |24 | 06 - - - -
09|22 | 17| 22.1 121.6 |09 {2407 ] — - 22.1 118.1
09}22]| 18| 22.0 121.4 09 | 2408 - — 22.1 117.9
09122119 22.1 121.3 Npe | 46744 75 22 A 03ZF) 15215 46699 A9 o
09|22 |20]| 22.1 121.2

09|22 21 22.0 121.1 |[5F 259316 & 24 HOOZF|01Z 559134 &R} o

09 (22| 22| 22.1 121.0

092223 =22.1 120.8

09 23|00 22.2 120.6

0912301 22.2 120.6

09 23| 02| =22.3 120.5

09 | 23 03 22.3 120.4

0923 |04] 22.4 120.3

0923 05| 22.4 120.2

09 23|06 22.4 120.0

09 123 07| 22.5 119.8

09 | 23| 08| 22.5 119.6

092309 22.5 119.6

09,231 10 22.5 119.6 ‘

09123 |11 22.6 119.6

09231 12 22.6 119.4

09 |23 | 13| 22.6 119.3

09|23 14 22.5 119.3

09| 23|15 22.4 119.2

09| 23|16| 22.4 119.2
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Table 4(c) Eye-Fixes for NAT by the radar at
Kaohs iung and Santo

B M @ |& M (46744) [ B (59316)
Al B Bk B\ Elf EBE|B E

09| 30| 11 - - 20.4 | 117.8

09| 30 12 - - 20.6 | 117.9

09| 30| 13| 21.0 117.8 | 20.8 | 117.9

09| 30| 14| 21.1 | 117.8 | 20.9 | 117.9

09| 3 | 15| 21.3 | 117.9 | 21.0 | 117.9

09| 30{ 16| 21.3 | 117.9 | 21.1 | 117.9

09| 30| 17 | 21.6 | 117.9 | 21.3 | 117.9

09| 30 18| 21.7 | 117.9 | 21.5 | 117.9

09 | 30 (19 | 21.8 | 117.9 | 21.7 | 117.8

09| 30| 20| 22.0 | 117.9 | 21.8 | 117.7

09| 30| 21| 22.0 | 117.6 | 21.9 | 117.5

09| 30 | 22| 22.1 117.6 | 22.0 | 117.5

09| 30| 23| 22.2 | 117.6 | 22.1 | 117.5

10| 01|00 22.2 | 117.6 | 22.2 | 117.5

10| 01|01 22.2 | 117.6 | 22.3 | 117.6

10| 01 {o2| 22.2 | 117.5 | =22.3 | 117.7

10 01 { 03| 22.3 | 117.5 | 22.4 | 117.6

10| 01 | o4 | 22.5 | 117.5 | 22.5 | 117.6

10|01 |05 | 22.6 | 117.5 | 22.6 | 117.6

10] 01 | 06 | 22.7 | 117.4 | 22.7 | 117.5

10|00 | o7 | 22.8 | 117.4 | 22.9 | 117.5

1001 |08 | 22.9 | 117.5 | 23.0 | 117.4

10|01 o9 23.0 | 117.5 | 23.1 | 117.4

1001 |10 23.1 | 117.5 | 23.2 | 117.4

10|01 [ 11| 23.2 | 117.5 | 23.4 | 117.4

10| 01 | 12| 23.5 | :17.3 | 23.5 | 117.3
10|01 | 13| 23.7 | 117.2 | 23.6 | 117.0

1001 | 14| 23.7 | 117.2 | 23.6 | 117.0 |

EE © 1.59316 7E 30 1 212 /3 59134 (Y #iHY o
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Fig 1 : The best track of typhoon NAT from 161200Z SEP to 020000Z OCT in 1991.
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Fig 2 : 10 day mean sea suface temperature, 11~ 20 Sep. 1991.
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Fig 3 : 200mb chart at 161200Z SEP.1991.
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Fig 6 : 500mb chart at 161200Z SEP. 1991. ’_

47 —




PRERG

HE X E B

pmRELE GAI73 12

\

14 1L
‘H 110 v 18
14
12 A\
10
KK & %
0
8 B 08 i 12 14
0 NI 10 /
X< RE80E9 B 170127 #iE KA

L UE R
Fig 7 :

6 : Surface chart at 171200Z‘SEP. 1991.
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Fig 8 : GMS —4 IR imagery at 172300Z SEP. 1991.
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: Surface chart at 190000Z SEP.
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Fig 10: 500mb chart at 191200Z SEP. 1991.
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Fig 11: 500mb chart at 200000Z SEP. 1991.
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Fig 12: 500mb chart at 211200Z SEP. 1991.
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Fig 13: GMS —4 IR imagery at 211200Z SEP. 1991.
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Fig 14: GMS —4 IR imagery at 211800Z SEP. 1991.
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Fig 17: NAT radar echoes observed by HUALIEN station at 221922251 SEP.

The eye was fixed at 21.9N, 122.6Eo-
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Fig 18: NAT radar echoes observed by kaohsiung at 23070000L SEP.1991.
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Fig 19: Mesoanalysis surface chart of typhoon NAT approaching and landing southeastern
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Taiwan strait.
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Fig 20: GMS —4 IR imagery at

231300Z SEP. 1991.
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Fig 21: 500mb chart at 260000Z SEP. 1991.
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Fig 22: Surface chart at 270000Z SEP.1991.
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Fig 23: Surface chart at 271200Z SEP.1991.
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Fig 25: 500mb chart at 291200Z SEP.1991.
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Fig 26: Surface chart at 291200Z SEP.1991.
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Fig 30: The variation of the pressure value at center and the maximum wind speed

near center of typhoon NAT.
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Fig 31: The variations of pressure value at the stations of southeastern Taiwan during

NAT passage from 22 to 23 SEP.1991.
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Fig 32: The variations of pressure value at Hengchun, Kaohsiung, Tainan during NAT

passage on 23 SEP. 1991.
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Table 5 The best track positions of NAT
¥ Hy o E [FLEE (RAKBE|EFTHE | & i3 -
B |B |B@d #&lmE | (mb) (m/s) | (E) (km, /hr) . .
9 |16 00| 21.2 |121.3 1002 15 261 12 B KSR E
9 | 16| 06 | 20.9 |120.7 1000 15 242 12 "
9 |16| 12| 20.4 |119.4 998 18 248’ 24 O3 B
9 | 16] 18 | 20.3 | 118.9 998 18 258 9 ”
9 | 17| 00 | 20.2 |118.4 998 18 258 9 "
9 17| 06 | 20.2 |117.9 998 18 270 9 "
9 | 17| 12 20.1 117.5 996 20 255 7 ”
9 {17] 18| 20.0 |117.2 996 20 251 6 "
9 |18/ 00| 19.9 |118.7 994 20 94 26 ”
9 | 18{ 06 | 19.9 | 119.4. 994 20 90 12 ”
9 (18] 12| 19.9 |119.8 994 20 90 7 . i
9 18| 18| 20.0 |120.5 994 20 81 12 P
9 | 19] 00 [ 20.1 | 121.0 994 20 78 9 "
9 | 19| 06 { 20.4 |121.9 994 20 70 17 "
9 119] 12| 20.6 | 122.5 994 20 70 11 "
9 | 19| 18| 20.8 | 123.0 994 20 67 9 "
9 [20{-00| 21.0 |123.5 994 20 67 9 ”
9 |20} 06| 21.2 |124.3 994 20 75 14 ”
9 | 20| 12| 21.4 |125.0 990 23 73 13 ”
9 |20] 18| 21.5 | 125.3 990 23 70 5 ”
9 [ 21| 00| 21.5 |125.5 980 28 90 3 ”
9 [ 21|06 21.5 |125.5 970 33 360 0 RO il
9 l21f12}{ 21.5 | 125.4 960 40 270 2 "
9 | 21| 18] 21.6 | 124.7 950 45 279 12 ”
9 |22/ 00| 21.6 |124.1 950 45 270 10 "
9 | 22| 06 21.8 123.2 950 45 284 16 ”
9 |22 12 21.9 {122.5 940 51 279 12 #mo A B
9 | 22} 18 22.1 121.5 940 51 282 18 ”
9 [ 23{00| 22.1 |120.7 950 45 270 14 b B B
9 | 23|06 22.4 |120.0 965 35 295 13 ”
9 [ 23] 12| 22.6 |119.5 975 30 294 9 K OE B
| 2 | 23] 18| 22.5 | 118.9 985 25 260 10 ”
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