KB AU R R 3 2 # s
— xR G R (9003) 35 8 4

B &

el

TR B R TR R D

1

£33

PRE R R RETIFE —ERBA AR iR MUK T8 E M =R
° WH B AR RN B RE T RH  REG MR EE=KP  HiEHER

ERERE > BEEGFHIENZE-

BEXREL BT RAMEIEE » REERACET - b S 5 e §% 0 R 095
TR (R 0 B SR > BRI B A T - GG M >
FALTT & 2o KRR A G155 I 20 o [0l 90 55 S 0 I R, o R I e O M L R
WAERECR S2 4k » T 00 b Bl o2 TR B EE » (1S RSP 20 1 1155 15 S P 40 0B » M
RELREWRBEEREZ KE > BEIM o BELBAR S 190 L4 98 (A ) TEs

B o Mt R AEEM S -

7% 5y B R R - G L o T Tt L S LR 0 24 /BB AG S BT - LU
P CH9 171 AHBE o MEBHNWE AR I I 3 » BILEE ( JTWC) (4

176 L BRE » KR 228 BF K o

il

— ~ {i

FHE 7 (MARTAN ) BRIV B 7 R »
BA (79) FEEHEBIY — @R, » 206
KT R = EEEE 0 B 5 150 182584
PRV B o HAMMEEM=RE (5 A
150 18Z-— 5 H19H 06Z ) » TR ER » £
Bz 4/ EEREIR AR A o BAR, - ETBIE R M E R )
 ERABETES » RELIEEE TR RAE
PR SRESS ) Y 035 B A B A T ALK B R
B TE 3 B i st R 7 B B AR o

MABBLRAEEREAL » £AMESH
BB 5 (RS 4 BT A0 A S IR > WA 5t
IR R 0 o 0 TR B 0 B B R B
fEBERIEY S AT ARG » LR T & RSB (e B A
B B AR B PR TR T B RS > LU
1 166 A A B K o R BB A W R BB A BT

AR BE o
= BRERAY BEEEE

HETE S JRTTZ R T PR U 2 R 10 B T T
o 5 15 F 06 Z 7 i b B (9 51 o o 5 7 — v 1 5
BEERER 212 /R 15 ( BIISH 1827 ) B S ECEE
BJF, » A IEE (MARIAN ) » #6855 9003 58
» Hp L EEAE 10.5 F > B 115.2 F » o
DFEE 992 220 5 LA/ 17 A Wil 2 2 B AHE
160 PHAL 74 B L A NS E AT (B — )+ B
i o B T16 B 122 BE T ANTRERH
B AR A8 L P AR 1A 1A 6 9
SEST ©17 A 00 ZET 28 PV £ F o UG 4 15 o
BEBRIR, » rhury RHE 970 ZEE 5 chul, B ST Bk RS
B33 AR » LU/ NRRLT 4 BAY S A AL HETT - 7Rl
AR > K A — R A 5 BRI A IE 0 S R B ) (
=) o B SECRE A AR - T %

—1-—



E— BERRAREREE (199045 150 18ZF5H193062)
¥ig,1 The best track of typhoon MARIAN from 1518007 MAY

to 190600Z MAY in 1990,
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Table 1 Warning issued by CWB for typhoon MAR I AN
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Table 2 Eye-Fixes for MARIAN by the sattelite center at CWR
BPEERICZ) P O L B MM CZ )| & o & B
fifs s i &

A |B | |& |4 &HE & AlB | Ela |4 fix 8
5 |15(18 |00 | 10.5 | 115.0 5 (18|14 100 21.0 [117.3

5 118({15|00 | 21.2 |117.8
5 | 15|21 |00] 10.5 | 113.6
5 |16/00|00| 10.8 | 113.5 5 (18(16 |00 | 22.2 |119.0 |{Ef&
5 116|03]00| 11.5 | 113.5 5 (1816 |00 | 21.3 |118.4 |&/@
5 |16 |06 |00 | 12.0 | 113.2
5 [16(09 | 00| 12.5 | 113.2 5 18|17 |00 | 22.3 [119.4 |{E/@
5 [16]12 |00| 13.0 | 113.0 5 118[17 |00 | 21.3 [118.8 |&/&@
5 [16]14 (00| 13.4 |112.9
5 |16|15(00| 13.6 | 112.8 5118;18 00| 22.5 [119.5 K
5 |16|16 | 00| 14.0 | 112.8 5 (18|18 |00 | 21.4 (119.2 |&/F
5 |16[18 00| 14.2 | 112.6 5118|1800 21.8 (118.4 |LIEREER
5 [16{19|00| 14.3 |112.5
5 16|21 |00]| 14.4 | 112.5 51181900 22.6 [119.4 |[EH
5 |117/00]00| 14.9 |112.4 511819 |00 | 21.4 [119.6 |EB
5 [17(03 00| 15.2 | 112.4 5 (18|19 | 00| 21.96 |118.56 |LLERE R
5 |17|06 (00| 15.9 | 112.3
5 |17]08 00| 16.1 | 112.4 5 118(20]00]| 22.3 |119.6
5 |17/09| 00| 16.4 | 112.6 5 118[20|00| 21.96(118.9 |LlEREL
5 [17|10]00| 16.9 | 112.6
5 {17]11{00] 17.0 | 112.6 5118121100 22.2 |119.8 '
5 [17]l12|00| 17.2 | 112.6 5|18 21 00} 22.2 |119.1 |HEREM
5 (1713 00| 17.3 | 112.7
5 | 17|14 | 00| 17.4 | 112.8 5 |18(22|00 | 22.36(119.3 -
5 [17]/15]| 00| 17.6 | 112.9 5118(23|00| 22.44|119.6 P
5 |17]/16 | 00| 17.7 | 112.9 5 |18|23|30| 22.94(119.73 #
5 [17|17]00| 17.9 | 113.1 5(19/00|00| 22.68|119.8 p
5 |17/18( 00| 18.1 | 113.1 5119|01|00]| 22.82|120.19 "
5 117|19|00| 18.2 | 113.3 5 (19|02 |00 | 22.77|120.99 "
5 |17|20|00| 18.4 | 113.4 5 (16|03 |00 23.0 [120.5
5 |17|21] 00| 18.5 | 113.6 5 |19|05]|00]| 23.6 |120.4
5 [17(22|00| 18.6 | 113.7 - 5 (19|06 100, 24.3 |122.0
5 |17]23]/00] 18.7 | 114.0
5 | 18/00| 00| 18.7 | 114.2 | IR
5 118/00|00| 18.9 | 114.1 | VIS
5 l18(01|00| 18.9 | 114.3 | IR
5 118/ 01) 00| 19.1 | 114.4 | VIS
5 |18[02| 00| 19.2 [ 114.5 | IR
5 1{18/02]00| 19.3 | 114.6 | VIS
5 [ 18/03| 00| 19.5 | 114.8
5 118/ 04( 00! 19.7 | 114.9
5 [ 18| 05|00 19.8 | 115.0
5 {18/ 06| 00| 19.9 | 115.1
5 | 18/ 07| 00| 20.0 | 115.2
5 ]18/08] 00| 20.2 | 115.4
5 | 18/ 09| 00| 20.6 | 116.0
5 | 18| 10| 00 20.7 | 116.2
5 | 18| 11] 00| 20.8 | 116.5
5|18/ 12| 00| 20.9 | 116.7
5 | 18/ 13/ 00| 21.0 | 117.0
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Fig.5 The variations of pressure and wind at Peng Hu,
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Fig.9 The variation of the minimum pressure
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of typhoon MARIAN
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Table 3 The meterological elements summary of CWB stations during the period (18 to 19 May 1990) of MARIAN passage
o BEREmb) B &KX R E (m/s) | RKEE (m/s)pBR(0m/sBE) & X« B &« &  (mm) B A # & (mm)
B fE|ARALYE F K B R S| R OB BRI R A R S| ERSEERS T eRsEns T omoznns u e inszans
#4218 1002.9 {19.15.00 ENE [25.9(19.15.29 (1002.9 (21,0} 97 [ENE|19.4 [19.13.52(19.08.00- 8.2 |19.06.00-19.07.00 | 2.6 | 19,06.10-19.06.20 | 46.8| 18.20.00-
# FE|999.6 19.13.47 NNE|19.8[19.11.081002.720,8| 92 [NNE |11.8 [19.11.10]19,10.38-19.15.11| 38.0 |19.15.00-19,16,00 | 14.0 | 19.15.10-19,15.20 | 186.6| 19.02.42-19.23.40
& | 912.1 119.10.40| SW|18.3[19.10.40 | 913.3|16.3| 100| N 7.9 |18.07.12 = 8.6 |19.11.00-19.12.00 | 1.8 | 19.11.50-19.12.00 | 52,0/ 18.05.10-
PrF 810044 [19.14.08 ENE|14.7/19.07.10 1008.617.4| 97 |E NE| 7.3]19.07.10{18.12.00-19.13.00| 10.6 119.12.00-19.13.00 | 2.8 | 19.12.55-19.13.05 | 55.3| 18.02.05-19.15.00
& dk|1004.0 [19.14.00| E[12.7[19.10.33[1006.1!22.2| 8 ENE| 7.2|19.10.59 = 6.0 |19.11.00-18.12,00 | 1.5 | 19,12.20-19.12.30 | 22.7| 18.17.00-19.15.00
H  A7[1004.1 (19.09.05| NE|15.4/19.08.40[1004.3|21.4] 91| NE| 6.7(19.09.10 = 4.2 |18.17.00-18.18.00 | 1.1 18.17.50-18.18.00 | 22.7| 18,17.00-19.15.00
@ 41002.7 [19.08.07 NNE|11.8/18.12.28 [1009.5|23.1| 78 NNE]| 6.2 [18.12.40 ~ 6.7 119.09.00-19.10.00 | 1.3 | 19.12.40-19.12.50 | 34.3| 18.14.40-19.15.50
B §2(1002.7 {19.08.18| NE|14.4(19.05.161003.6|20.4| 85| NE|10.0/19.07.12 — 5.0 |19.09.00-19.10.00 | 1.5 19.09.15-19.09.25 | 23.4| 18.17.10-19.14.50
HAE| 893.1(19.08.20 WNW| 7.5(19.14.50 | 896.1(15.3] 9| SE| 4.2 /19.05.00 - 9.7 [19.10.00-19.11.00 | 1.8 | 19.10.00-19.10.10 | 49.5| 19.00.05-19.20.20
X  #|999.2(19.07.12| N[15.1]19.10.09 [1003.6{20.5! 96 [NNE| 8.0{19.07.05 = 35.0 |19.08.07-19.09.07 | 10.0 | 19.08.33-19.08.43 |126.5 18.22.40-19.12.10
FUMLL 498 119.09.00) SE|21.0/19.08.43| 505 13,0 98| §E[10.0|19-08.50 19,06.40-19.00,40| 5.8 [19.12.20-19.12.20 | 1.8 | 19.12.30-19.12.40 | 48.0 18.13.50-19.15.05
E 4| 03.1[19.00.18) — | - | — e oz [ E|32.0 |19-09.20.18,16,20-19.13.40| 11,0 {19.12.40-19.13.40 | 2.8 | 19.13.10-19.13.20 | 65.3 18.15,10-19.18.00
B 1) 97.119.07.11 |S SE|20.8/19.08.21 | 997.4|26.1| 8|S S E[15.9 [19.09.06/19.06.40-19.09.50 | i2.0 |19.04,50-19.05.50 | 4.0 | 19.05.15-19.05.25 | 59.7 18.21.45-19,12.10
% ##[1001.2 {19.05.34|S S E{21.7/19.06.25 |1001.9 26.0| 87 S5)11.4/19,08.11(19.05.10-19.10.00} 9.5 [19.03.29-19.03.39 3.5 19.03.39-19.03.49 | 31.6] 18.22.40-19.06.50
B #1001.1 |19.03.16 [E N E|18.9(18.23.13/1006.1 |25: 1] g9 ENE| 9.0(19.00.10 - 22.0 |19.01.50-19.02.50 | 9.5 | 19.04.12-19.04.22 | 57.5| 18.22.51-19,07.58
% /10011 [19.06.10 NN E| 25.8(19.06.17 [1001.2|21.1| o1 INNE|11.6 [19.06.27, 19,05.00-19.07.40 | 18.5 |18.04.07-18,05.07 | 5.0 | 18.04.07-18.04.17 |115.6 18.02.20-19,11.30
;ﬁgg 999.0 |19.06.25 NNE|35.2|19,06.10| 999.2|21.3| 95 |NNE|28.2 [19.06.12| 18, 05.18- 16.0 |18,07.30-18.08,30 | 5.6 | 18.07.11-18.07.21 | 93.1} 18.05.30-19,11.50
F (10016 (19.14.08;  N|14.3]19.12.09(1003.0|24-8| 77| n| 7.7 l9.12.01 — = N = - 108.7| 19.02.50-19.14.30
BE  ™1002.1(19,14,13WNW, 17.6(19.12.53(1002,8|22.9 | o5 wiwl| 9.2 [19.12.54 = 52,0 |19.11.17-19.12.17 | 15.5 | 19,11.48-19.11.58 |131,5] 18.19.50-19.13.30
& i%|1000.119.13.10] SW]17.5/19.13.55/1000.2)25.1| 83| SW|10.5[19.13.10!19.13.00-19.13.30| 16.5 |19.02.00-19.03.00 | 4.5 | 19.02.45-19.02.55 103.5| 18.12.20-19.11.20
B Th| 998.3[19.14.41] N|[15.1(18.16.15[1006.4!25,0| 85| NI 8.7(18.16.20 - 50,0 [18.15.40-18.16.40 | 19.0 | 18,16.28-18.16.38 |132,7| 18.15.00-19.11.10
£ 3| 99.3119.15,43| SW|13.9/19.13.09]|1000.228.6| 72| S| 5.7 [19.13.16 i 20,0 | 19.01.20-19.02,20 | 5.4 | 18.18.20-18.18.30 | 82.6| 18.18.10-19.10,00
K T 90.919.14.45\NNE|14,5/18.23.50 [1005.5 |23.9| o1 NNE|11.1 [18.19.18]18.19.05-19,15.05| 12.5 |19.04.13-19.05.13 | 5.0 | 19,04.29-19.04.39 | 53.0 18.20.10-19.11,10
B 181003.719.15.00 W S W] 30.219.07.531006.8(23.7) 100| SW]{21.5 [19.15.15| 18.22.30-20.04. 40 9.7 119.02.50-19.03.50 | 4.5 19.03.10-19.03.20 | 40.9| 18,22,05-19.08.50
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Fig.17 The distribution of total rainfall (mm ) during the period
(from 18 to 19 May 1990) of MARIAN afiecting
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Fig.18 The diagram Showing 24 hours forecasting position
of MARIAN (valid time 1900Z, initial time 1800Z).
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Fig.19 The diagram Showing 24 hours forecasting postion
of MARIAN (Valid time 1906Z, initial time 18067 )
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Table 4 The best track poé.itions of MARIAN

e M| n 2 B ARl SRR B | HE 1T F | B i
B | B D& & | =K # | (mb) |(mss)| () |(km/hr) ® .
5 |15 | 18 10.5 115.2 992 18 285 1% % E
5 | 16 | 00 11.4 114.3 985 23 315 22 "
5 16 06 12.5 113.6 980 25 325 22 2
5 |16 | 12 13.0 112.9 975 28 305 15 "
5 |16 | 18 13.9 112.6 975 30 340 17 i
5 |17 | 00 14.8 112.5 970 33 350 17 th ;53
5 | 17 | 06 16.0 112.5 970 40 360 22 p
5 |17 | 12 17.2 112.7 965 45 10 22 "
5 |17 | 18 18.2 113.1 965 45 20 20 e
5 | 18| 00| 19.0 114.1 965 45 50 22 #
5 | 18 | 06 19.9 115.2 965 43 50 24 p
5 |18 | 12 21.0 116.7 970 33 50 31 #
5 | 18 | 18 21.8 118.7 985 25 65 35 [ i3
5 {19 | 00 22.7 120.0 992 18 55 28 ”
5 |19 | 06| 24.3 122.3 998 15 55 » |8 g %
*®h BRTREFHEMRERER
Table 5 Evaluation of subjective fixed errors issued by dif ferent units
B # %@K CWB JTWC RITD BAR]J VHHH
HiR(Z) N| E | N| E [#R2| N| E % N | E M| N| E [N | E [#:x
18| 00 (19.0{114.1{19.0 [114.010.4 |19.1[114.2(15.1 |18.9(114.0{15.1 |18.9114.3|23.5 |19.0 [113.9 |20.8
18| 06 |19.9(115.2(19.9(115.1|10.3 |19.9|115.4]20.7 |20.0|115.211.0|20.0(115.3}15.1 |19.9 |115.1 |10.3
18| 12 (21.0[116.7|20.9 {116.7|11.0 |20.8(117.1|46.6 |21.1|116.7|11.0 |21.0(116.9 [20.5 |21.0 [116.9 |20.5
18| 18 |21.8(118.7|21.8 [118.8|10.2 |21.5[119.0(45.1 |21.8|118.7] 0 |21.8[118.7| 0 |21.9 |118.5 |23.2
19 | 00 |22.7(120.0)22.8 (120.1]15.0 |[22.2119.8|58.6 22,7 [119.9|10.1 | — | — | — [22.5 120.1 |24.2
Z'(Si}f\é% 11.4 37.2 9.4 14.8 19.8
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Table 6 24 hours objective forecasting position errors verification for MARIAN unit : km
BEST -
H M| TRack | ARAKAWA HURRAN CLIPER CWB—281 PC EBM PE
= ™ i _
Hiz) N|E| N|E®R£|N | E @2 N|E [##2| N|E m2|N EM2 N |E |#82| N | E |z
17 |00 )14.8 | 112.5| — o | e - = et | e
— = w Homm o m — | — |15.6[109.8{ 299 |16.0(110.4 | 259
17 [06 [16.0 |112.5] — | — | — | — | — | — | — | | -V _ | _ | _ | _ | _ _ :
@ 0
15.0 |110.9] 308
17 |12 17.2 112.7® 16.2111.21193 }17.8 | 110.1) 281 | 16.5[t11.2 | 176 |15.3 |111.6| 239 [17.4 |110.2 | 263 | _ I
15.4 |110,9] 274 ;
6 .
.3 [110.8] 261
17 |18 [18.2 113.1é)7 18.2|111.3 /188 |19.9 [110.4| 337 |19.2 111.2 | 226 |17.6 |112.5| 91 | — I - | =
16.6 |110.8{ 299
18 100 19.0 1141} — | = | — | = ) — | — | — | = |~V _ b b | _1| _ _
18 106 |19.9 |15.2) — | — | — | — | | | - |~ (| _ | vV | _1_
O [112.3] 464
18 {12 (21,0 |116.7] 20.1 — R . ; :
o) 24.6 |115.3| 421 |22.6[113.4 | 380 |22.0 114.5| 250 (23.9 |114.1 | 414 21.2(113.4 | 339
20.8 |112.7] 412
i)
|18 |18 21.8 |118.7) 20.7 (1341557 151 6 11501379 |24,2 | 113.6| 580 |22.1 152 | 359 |23.0(16.8] 234 | — | _ | _ | _ — || =
30.9 |113.9] 502
[6))
19 100 j22,7 |120.0 22.3 |116.1)399 |55 ;|17 5 292
& _ 5 5 24.1 | 119.6 159 22,8 |118.0 | 203 |23.3|118.8| 138 (25.0 |119.2 | 265 . 1
31.9 |116.2] 397 72-0\116-4) 366
19 ' Czl’?z 118.3| 455
06 j24.3 | 122.3 284 |15 22.9|118.6 403 |25.0 |120.7| 178 |23.6120.5 [ 197 [24.4|1216| 71 | — | — | — | _ | _ | _
22.6 [117.6] 509
S (1)407 (2444 /6
FhgRE (29399 52393/63 291 (1455/5) | 326 (1956 /6) | 257 (1541,/6) | 171 (1023/6) | 310 (1241,4) | 321 (964 ,3)
fii  EE| O : ARAKWA (3): NEW ARAKAWA '
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REPORT ON TYPHOON MARIAN OF 1990

Chih-shiang Liaw
Forecasting Center
Central Weather Bureau

ABSTRACT

MARIAN, the third typhoon in the western North Pacific, was also the first one to
attack Taiwan in 1990. It originated over the sea of east of Nansha Island in the southern
China Sea. It’s life cycle was three and half days only, and it was upgraded to typhoon
at 170000Z May. During its life period, Mei-yu front was approaching the Taiwan area.

The tracks of MARIAN moved first toward northwest, then toward north. After-
wareds it made a turn toward northeast and then made a rapid movement toward Tai-
wan due to the approach of the front system in middle latitude and the influence of
deep trough. Typhoon MARIAN was downgraded rapidly to tropical storm because
the cold air invaded it. In addition, it was destroyed by the terrain of Taiwan so that no
severe damage reported. MARIAN landed along the coast of Tainan at 190900Z MAY,
then moved out from the vicinity of Hualien.

Currently CWB used seven different typhoon objectives predicting methods to pre-
dict the typhoon tracks. Compared them with the mean vector errors of 24 hours, we
found the PC method was the best one applied in this case. With respect to the sub-
jective 24 hours forecasting errors for MARIAN, we found the JTWC was the best one
and CWB was the second one in this case.



