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Fig.2 : The surface weather chart at (27, Feb, 20, 1998,

...._4__



Bl 3 : 19904F2 F 21 B 00Z 7 b K 4R
Fig.3 : The surface weather chart at 002, Feb. 21,19%0.
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Fig.6 : The surface weather chart at 127, Feb. 23, 1980.

—7 =



jo

7 ;- 199012 5200122524 [H12Z850mb , -6 C 5 W #H &

&SR M) SRS

Fig.7 : The southward movement of —6% isentrope at 850mb
along 120 °E from Feb. 20 to Feb. 24, 1990.
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Fig.13: The pressure distribution on 300k iseutropic surface at 12Z,
Feb. 22,24 and 26, 1990,
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Fig.16: The traiectory at 300k isentropic surface Starting points are:
A(85°E , 55°N ), B(75°E, 45°N ), C {85°E , 45°N),
D(95°E, 45°N ) and E(85°E, 35 °N )
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Fig.17: The trajectoryat 280k isentropic surface starting points are:
A(110°E, 45°N ), B(120°E, 45°N) , C(100°E , 40°N) , D(1l °E, 40°N)
E(120°E, 40°N}, F{100°E ,.35°N ), G(110°E, 35°N ) and H(120°E, 35°N)
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THREE DIMENSIONAL GLOBAL SCALE DISPERSION OF
RADIOACTIVE POLLUTANTS MODEL STUDY

W. S. Kau, H, H, Hsu C.Y. Tsay, H.L. Hsieh
Dept. of Atmospheric Sciences,  Central Weather Bureau
National Taiwan University

ABSTRACT

In this report we have set up a system of the “Three Dimensional Glo-
bal Scale Dispersion of Radioactive Pollutants Model™. From this sysiem
we can understand and predict the trajectory and distribution of radioact-
ive pollutants in the atmosphere. This system consists of two numerical
models: a global numerical forecast model {to simulate the global wind and
a dispersion model (to calculate concentrations of the radicactive pellutants
3. In the global forecast model, we employ the Central Weather Bureau's
Global Forecast System to get meteorological variables. And in the disper-
sion model, we use a trajectory madel in which vertical diffusion processes
have been considered. We also calculate the isentropic potential vorticity
and use it as a guidence of the trajectory model. Following the system,we
have simulated a pollutant distribution during a cold air outbreaks case (
from Feb. 22 to Feb. 28, 1990)with a pollutant source release at 45°N
85°E .,

Key words: Global forecast system, atmospheric transport medel, isentropic
potential vorticity, trajectory model, radioactive pollutant,

cold air outbreak.
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Table 5 Weather patterns of air pollution at the Taipei Basin
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STUDY ON THE WEATHER PATTERNS OF AIR POLLUTION
EPISODE ALARM IN THE TAIPEI BASIN

W.S. Kau, C.Y. Tsay, Y.J. Wang

Central Weather Bureau

ABSTRACT

This study is to analyze the data observed at the air quality monitoring stations of
Pan-chiao, Nan-kong, Soon-san, San-chung and Yeong-ho from July 1982 through
November 1987. These stations are affiliated with the Environmental Protection
Administration {EPA) of the Executive Yuan. Pursuant to the criteria for Declaration
of Alert, Warning, and Emergency Status of Air Pollution Episode Alarm issued by EPA,
we have found some cases which the air quality worsened above warning status. The
occurred location, month, season, and pollutant species are reviewed. The daily surface
and upper-level charts are great aids in categorising weather patterns. The summary

from the preceding analyses is as follows:

1.  Among the studied cases which the air quality worsened above the warning status in
the Taipei Basin, particle pollutants were 88% in total.

2. 45% cases occurred in July and August, but nothing occurred in November and
December. According to the season, the maximum occurred in summer (50%}) and

next in spring (317%).

3. Air pollution often occurs with continuity in the Taipei Basin. 67% cases are above
2 continuous days. Five days are the longest.

4. The climate of the Taipei Basin is affected by the weather types of northeast wind,
southwest wind, southeast wind, cold front, and typhoon. Such weathers often
make zir quality worse. In particular, the southwest and southeast wind cccurred

47%.

Key words: Alr quality, potluant, Weather patterns.
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Figures of System A. Automatic Astronomical Globe.
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Figures of System B. Earth.
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Figures of System C. Celestial Sphere.
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THE FABRICATION OF AUTOMATIC ASTRONOMICAL GLOBE

Jen-Hu

Wang

Department of Mathematics and Physics
Chinese Air Force Academy

ABSTRACT

The making of the “*Automatic Astronemical Globe” is based on the idea of the ancient
Chinese ““Automatic Armillary Sphere”, modern Celestial Globe, and planetarium.

Since the ““Automatic Astronomical glebe” is operated by a synchronous motor
wlhich moves all cog wheels built inside the Globe, we can use it to indicate the retative
positions of the sun, the moon, the star, and the earth, if we are given the date, time,

latitude, and the ascansion and declination of the star.

And this can save us the

rouble of calculation and, at the same time, show the relations between the astrenomy and

the calendar.

Key words: Automatic Astronomical Globe, Synchronous, Motor Astronomniical Coordinates.
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Table 1 The actual vield of spring corn crop in period from 1963 to 1989 in Taiwan

region. LR S 1/ |
BE o & o ¥ 5 W & %
£ Bl
52 1.284 1.683 1.703 1.261 1.160 1.154?
53 1.649 2.128 2.524 2.037 1.345 2.003
54 1.739 1.591 3.095 2.990 1.603 1.747
55 1.354 1.751 2.877 2.077 1.629 2.571
56 1.302 1.884 3.397 3.449 1.739 2.728
57 1,362 2.493 2.989 3.425 1.676 2.278
58 1.487 2.368 2.738 2.297 1.476 2.279
59 1.443 2.312 2.629 2.851 1.696 2.498
60 1.465 2.121 2,806 2.187 1.742 2.448
61 1.722 2.113 2.814 2.206 i.748 2.483
62 2.277 2.295 2.951 3.168 1.753 2.001
63 1.671 2.613 2.773 3.011 1.889 2.069
64 1.845 2.709 3.5697 2.885 2.150 2.191
65 2.020 2.741 2.920 2.981 2.403 2.365
66 1.956 2.441 3.148 2.690 2.236 1.784
67 2.474 . 2.645 2.854 3.126 2,222 2.635
68 2.144 2.706 . 2.752 3. 496 2.165 2.554
69  2.053 2.350 2.576 3.321 2. 305 2.160
70" 1.859 2.456  2.723 3.456 2.468 2.717
71 1.994 2.465 2.994 2.8897 2.558 2.751
72 2.496 3.502 ©2.5047 2.520? 2.602 3.356
73 4.7387 4.3687 3.993 3.798 2.862 2.680
74 - 2.198 3.737 3.944 3.793 2.688 2.585
75 3.111 4.060 4.123 3.933 2.3157 3.091
76 3.917 4,230 3.818 5. 006 2.943 3.054
77 3.224 4,025 4.544 4.959 2.925 3.014
78 3.049 3.545 4.205 4.383 2.879 3.374
52-78 Mean
2.142 2.716 3.108 3.119 2.118 2. 467
Std. Err.
0.836 0.803 0.638 0.865 0.516 0,502
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Table 2 The weather predictors of yield

model of spring corn crop in

Taiwan region.
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Table 3 The statistical analysis of yield model of spring corn crop with undeleting
questionable yield data in Hsinchu, Taichung and Chiayi regions.
Y Adj S = F H th B
WO R® ¥ oh #®
i R® Root MSE  Value o o #
T I 0.178 0.145 0.773 5. 409+ 1 25
CK T 0.598 0.565 0.552 17.848x x 2 24
I 0. 005 —0.035 0.851 0.129 1 25
CK J 0.602 0.568 0.549 18,112+« 2 24
il 0.423 0.166 0.764 1.646 8 18
CK i 0.644 0,456 0.617 3.419+ 9 17
IV 0.760 0.633 0.507 5.983«# 9 17
CK ¥ 0.781 0.643 0.499 5.691%+ 10 16
V 0.748 0.702 0.456 16,336+* 4 22
4CK Y 0.775 0.721 0.442 14.440%« 5 21
& th i 0.280 0.251 0.695 9.722+= 1 25
CK 1 0.766 0.746 0. 405 39,169+ 2 24
I 0.128 0.093 0.765 3.668 1 25
CK 11 0.748 0.728 0.418 35,848x« 2 24
M 0.776 0.676 0.457 7.792%% 8 18
CK Hl 0.855 0.778 0.378 11.132++ 9 17
Y 0.776 0.658 0.470 6.546%x 9 17
CK ¥ 0.855 0.765 0.389 9,461+ 10 i6
V ¢.751 3.752 0.400 20.752+% 4 22.
#CK Y 0.831 0. 791 0.367 20,660+ 5 21
w % 1 0.0001 ~0.053 0.645 0.001 1 19
CK 0.551 0.502 0.444 11.063*= 2 18
I 0.109 0.062 6.609 2.315 1 19
CK [I 0.510 0.456 0.464 9.383++ 2 18
i1 0.342 —.097 0. 659 0.780 8 12
#CK [ 0.741 0,530 ¢.431 3.502+ 9 11
v 0.445 -0.009 0.632 0.980 9 11
CK ¥ 0.742 0.485 0.451 2.881 10 10
Vv 06.273 0.235 0.550 7.126+% 1 19
CK VY 0.535 0.483 0,452 10.333*+= 2 i8

oz A

* and = *
Model T
Model []
Model [J
Model ¥
Model V

significant at 59 and 1% ’level, respectively.

Y—a+bX:+e X :FH(HFEMA )

Y=a-+bXs+e

» Ko HEH

Y—a+ZeiXi+e,iz=1,2,..7,14

Y=a+ZciXite,i=z=i,2,..7,13,14
Y=at+ZeXi+e
CK model Y=a-+bT+ZeiXi +e (RGN AR EHBEL)

» Xoc H BN
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Table 4 The statistical analysis of yield model of spring corn crop with undeleting

questionable yield data in Tainan, Hualien and Taitung regions.

#n e

F

[ Adj Gtk e O E
W R* Bos AR :
Hom R? Root MSE Value -
5 MM 1 0.051 0.013 0.860 1.338 1 25
CK I 0.580 0.545 0.584 16.600%= 2 24
i 0.056 0.018 0.858 1.479 1 25
#CK [ 0.611 0.579 0.562 18,846+ 2 24
il 0.452 0.208 0.779 1.855 8 18
CK I 0.700 0.541 0.586 4.405%~ 9 17
IV 0. 547 0.307 0.720 2.281 9 17
CK ¥  0.715 0.537 0.589 4.020%= i0 16
V 0.503 0.438 0.649 7.759%+ 3 23
CK V.  0.632 0.566 0.570 9.464%x 4 22
i1 0.007 -0.033 0.525 0.171 1 25
#CK | 0.915 0.907 0.157 128. 449 2 24
I 0.003 —0.037 0.526 0.083 1 25
#CK [ 0.915 0.908 0.157 129,394+ 2 24
i 0.789 0.696 0.285 8.422%x 8 18
CK [ 0.933 0.858 0.165 26.335%= 9 17
v 0.811 0.711 0.278 8.116%x 9 17
CK IV 0.933 0.891 0.170 22.319+%* 10 16
vV 0.793 0.755 0.255 21.068%« 4 22
CKV  0.918 0.899 0.164 47, 14 4%% 5 21
v # 1 0.062 0.025 0.495 1.660 1 25
CK ] 0.712 0.688 0.280 29,669+ 2 24
il 0.039 0.0003 0.502 1.007 1 25
CK I  0.534 0.496 0.356 13.767 xx 2 24
i 0.741 0.626 0.307 6.434%% 8 18
CK JI  0.805 0.702 0.274 7.806%+ 9 17
v 0.751 0.618 0.310 5.681%* 9 17
CK IV  0.809 0.690 0.279 6.775%% 10 16
Y% 0.847 0.779 0.236 12.458%x 8 18
#CK V  0.887 0.828 0.208 14.865% 9 17

F B ARRK

*and+ « gignificant at 5% and 1% level, respectively.
Model | Y—a+bXite, X :HH(ZAEMEA)
Model ]| Y=a+bXs+e,X:: fH
Model [ Y=a+Z¢iXs+e, i=1,2,..7,14

Model ¥ Y=a+Xc¢iXi+e,i=1,2,..7,13,14
Model V Y—a+ZcXi+e ,Xs | HEYEEHRS
CK model Y=za+bT+ZcXi +e (BT AR 2 7E B REE )
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Table 5 The! regression anajysis of better yield model of spring corn crop with

undeleting questionable yield data in Taiwan regions.

i &
Hi noB CE S = ] - e JE A~ t ¥
) el -8.650429 7.684451 3.455747  2.223616 1.195405 1.201383 0.823954
Intercept * £ *x *# -
g—;j W O B % I Partial Regression Coefficients
B # 0.028716  0,0394 0.090839 0.01392886 0.06252 0.062139 0.027419
T * ** - * ok - *
# Rl -(.0009 0.00022273 0.001604
X, *
e ifs —0.000582 -0.000175 -0.000529 0.000139
Xz
- B 7 -0.004013 0.177391
%X -
=B F B -0.18418 -0.17752
w W X *
moA T 0.057742 0.135805
;ﬁ- & Xs *
%= H T i 0.180127 0.04617
AR e
= H F ¥ 0.423912 -0.167609
Ll R o
— B IE # 0.227418 —0.058881 ~0.,233253
A B =X * *®
= B F g 0.273864
H # 2 X *
M H F 3 -0.462458
A & #X * %
i R F 3 —0.429789
E & #=Xu *
A = I L -0.15299 0.237489
H # 2 X, *
THENALE -0.006939
SHEY S G CT >
ZHESRATF 0.141074

i%B @% XH

*and+ = significant at 5% and 1% level, respectively.
A BE A s T HAR
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Table 6 The statistical analysis of yield model of spring corn crop with deleting
questiomable yield data in Hsinchu, Taichung and Chiayi regions.
B Ad] B 7 F PR,
_ L B O RE
it} fi R? o OB
W R? Root MSE Value B E @M
Hr o 1 0.167 0.133 0.623 4.828+ 1 24
CK 0.696 0.669 0. 385 26.296%* 2 23
1 0.204 0.134 0.622 2.940 2 23
CK i 0.712 0.673 0.383 18,133+ 3 22
i 0.389 0.101 0.634 1.352 8 17
CK 1T 0.780 0.656 0,392 6.293%=* 9 16
\§ 0.734 0.584 0.431 4.900=+ 9 16
CK ¥ 0.836 0.727 0.349 7.659%x 16 15
V 0.721 0.687 0. 386 13,531 = 4 21
LCK Y 0.812 0,764 0.325 17.225%+ 5 20
pi] o T 0.284 0.254 0.645 9.499xx 1 24
CK | 0.766 0.746 0.376 37.695+= 2 23
I 0.379 0.325 0.613 7.025%% 2 23
CK I 0.771 0.739 0.281 24.63 3+« 3 22
lii 0.762 0.649 0.442 6,787+ 8 17
CK i 0.859 0.780 0.350 10, 849 g 16
Wi 0.762 0.628 0.456 5.683%« 9 16
CK [V 0.863 0.772 0.357 9.462++ 10 15
Vv 0.796 0.768 0.360 28.584+ 3 22
#FCK VY 0.830 0.798 0.336 25.705%* 4 21
¥ # 1 0.078 0.024 0.628 1.444 1 17
CK T 0.662 0.620 0.392 15.604%= 2 ié
Jii 0.121 0.070 0.613 2.344 1 17
CK ] 0.659 0.616 0.394 15. 464+« 2 16
ul 0.467 0.041 0.623 1,096 8 10
#CK [ 0. 875 0.751 0.318 7.017%% 9 9
I\ 0.642 0.283 0.538 1.790 9 9
CK ¥ (G.879 0.727 .332 5,704+ 10 8
v 0.301 0.260 0.547 7.319% 1 17
CK V 0.668 0.626 0.389 16.063*=* 2 16

o B ARAIK

significant at 59 and 1% level, respectively.

anic = x

Model T
Model ]
Mode!l [
Model ¥
Model V

Y
Y=
Y=
Yo
Y

a+b¥X,4+e  XncEFEM(AEWNMA )
a+b¥, +e, Xt Hif
a+¥eiXi+e,i=1,2,..7, 14
a+re; Xi+e,i=1,2,..7,13,14
a+ZlciXi+& , X E3EAEE AR

CK model Y=a+bT+ ¢, X, +¢ ( BUHRAF imA S 8BRS
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Table 7 The statistical analysis of yield model of spring corn crop with deleting
questionable yield data in Tainan, Hualien and Taitung regions.
HOR Adj L 2 F. B oo
W R? B oA W
#1 5 R? Root MSE Value hl oM o
& ®B|o1 0.109 0.070 0.859 2.801 1 23
CK | 0.677 0.648 0.529 23,0694+ 2 22
11 0.047 0.006 0.888 1.141 1 23
#CK I 0.680 0.651 0.526 23,360 2 22
m 0.650 0.474 0.646 3.698« 8 16
CK Il 0.778 0.645 0.531 5,8374+ 9 15
v 0.685 0.497 0.632 3,631+ 9 15
CK ¥ 0.784 0.630 0.542 5,079 10 14
vV 0.571 0.532 0.609 14,641+ 2 22
CK V 0.675 0.628 0.543 14.521%+ 3 21
i A | 0,006 -0.036 0.534 0.136 1 24
CK ] 0.941 0.936 0.133 182,585+ 2 23
I 0.003 -0.039 0.535 0.069 1 24
#CK I 0.944 . 940 0.129 195, 468 +# 2 23
il 0.809 0.719 0,279 B.976#+ 8 17
CK [ 0.950 0.922 0.147 33,748+ 9 16
v 0.834 0.741 0.268 8,927+ 9 16
CK ¥ #.950 0.917 0.151 28.592#% 10 15
Y 0.810 0.774 0.250 22.423%= 4 21
CK V 0.949 0.936 0.132 74.598x+ 5 20
=2 | 0.023 -0.018 0.440 0.552 1 24
CK 1 0.638 0.607 0.273 20.283%x 2 23
I 0. 014 —0.027 0.442 0.336 1 24
CK 1 0.471 0.425 0.331 10.228x« 2 23
| 0.645 0.478 0.315 3.859%+ 8 17
CK |if 0.732 0.581 0.282 4.840%%* 9 16
V 0.662 0.471 0.317 3,474+ 9 16
CK |V 0.738 0.563 0.288 4.2109%+ 10 15
vV ' 0.800 0.705 0.237 8,479+ + 8 17
#CK ¥V 0.847 0.760 0.213 9.808++ 9 16

# o0 B AR

+and = *» significant at 5% and 1% level, respectively.

Model
Model
Model
Mode!
Model
CK model

Rl — L

Y-
Y=
Y=
Y:
Y=
Y=

a+bXi+e, X1t BER(AREMA)

a+bXs+e , X2 @ HHE
a+leiXy+e,i=1,2,..7,14
a+XciXite,i=1,2,..7,13,14
a+reXi+¢, X  HRFHEREE S

a+bT+ZeXi + e (RERTMARFHSFHBRL)
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Table 8 - The regression analysis of better yield model of spring corn crop with

deleting questionable yield data in Taiwan regions.

o " # Ha 0 a M Ol & W
[ -10. 86607 7.417934  0.6183031 2.072058  1.147532  0.784015
Intercept * * % - e
g8 i O & @ % Partial Regression Coefficients
O o 0.046118 0.03584 0.099551 0.006847  0.066631  0.026114
T * % o* % * ¥ *
#H il —0.000908 9.00149
Xs *
i i ~0.000326 —0.000055442 ~0.000393  0.00019
Xz
PR I R -0,037249 0.170572
= H OB MK 0.060654 -0.214917 —0.179529
| oW X # *
MO E B ‘ ¢.080596 0. 134674
® 15 Xs *
o B 0.129632 0.059644
4O X
A~ A T B 0.310305 —{. 00886
®EX *
= BT H —0.228405
H o 7% Xs *
= R F B
B & 22X
IZR = I - - —0. 465284
B OB ZXe *
i H F B —0.279774
B OB Xy
~ B F 8 0.23242
A & 2% Xo *
THERHS ~0.005124
11 BRER X *%
THEBEARAE 0.8904088 —{. 31998 0.143829
BREE Xy o

tand «+ significant at 8% and 19 level, respectively.

— 56 —
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Fig.1 : The estimated trend of better yield model of spring corn

crop with undeleting questionable yield data in Taiwan regionas.

(a)Hsinchu(b)Taichung (¢)Chiayi (d)Tainan(e)HBualien(f)Taitung
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EFFECTS OF WEATHER ELEMENTS ON CORN YIELD MODEL
IN TAIWAN L SPRING CORN CROP

Yu-fang Chang
Central Weather Burean

ABSTRACT

This research is to study the effects of weather elements and tenchnical trend on
the corn yield in Taiwan by multiple regression. The root MSE of better corn yleld
model of spring corn crop with deleting questionable yield data in the other regions,
except Taitung region, was smaller. But the Adj R? was commonly larger.

Except Taitung region, the better corn yield models of spring corn crop in the other
regions all came from the selected model of deleting questionable yield data. The num-
ber of independent variables of those built models was from 2 to 9. Such ail models
had technical trend facter, which was commonly significant and postive effect on the
yield of spring corn crop. However, the weather factors were not necessary the same.

Under the test of partial regression coefficient at significant level, the effect of each
variable on the yield of spring corn ¢rop varied with regions:

Hsinchu Region: The mean temperature in June and the mean range of day and
night temperature from February to June were positive effects on the corn yield. The
total sunshine from February to June was negative effect on the corn yield. The Adj R?
of model was about 0.76. The maximun error percentage of model was 29.0%.

Chiayi Region: Only the mean temperature in March was negative effect on the
corn yield. The Adj R? of model was about 0.75. The maximun error percentage of
model was 13.3%.

Taitung Region: The mean temperature in February and April and the mean range
of day and night temperature in June were positive effects on the corn yield. The mean
temprature in March and the mean range of day and night temperature in February and
April were negative effects on the corn yield. The Adj R? of model was about 0.83.
The maximun efror percentage of model was 18.6%.

Taichung, Tainan and Hualien Regions: The all weather variables of each model
were nonsignificant in such three regions. The Adj R? of model were about 0.80, 0.65,
and 0.94 respectively. The maximun error percentage of each model were 21.5%,
67.0% and 15.0% respectively.

Key word: Muitiple regression, Stepwise regression, Coefficient of determinant, Adj
R?, Spring corn crop, Corn yield model.
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Table 2 Eye-Fixes for MARIAN by the sattelite center at CWB
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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) BH &KX R E (m/s) | BRRKEE (m/s)AGQm/sbE) B * B X &  (mm) M X #8 & (mm)
B fE | ARSLIE B EE B B 5 R B IR BER B | RS ERSEERS T ARssans T inonnwns u e inszans
#4£1811002.9 [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-
X %) 999.6 119.13.47 NNE|19.819.11.081002.7|20.8| 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
B 8| 912.1 19.10.40| 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-
#rF1#1004.4 [19.14.08 [ENE|14.7/19.07.10 1008.6|17.4| 97 [E NE| 7.3[19.07.1018.12.00-19.13.00( 10.6 |19.12.00-19.13.00 | 3.8 | 19.12.55-19.13.05 | 55.3| 18.02.05-19.15.00
& 4t[1004.0 [19.14.00| E[12.7[19.10.33[1006.1|22.2| 8 [ENE| 7.2 [19.10.59 - 6.0 |19.11.00-19.12.00 | 1.5 | 19,12.20-19.12.30 | 22.7| 18.17.00-19.15.00
1 /7|1004.1 (19.09.05| NE|15.4/19.08.40 [1004.3|21.4] 91| NE| 6.719.09.10 - 4.2 |18.17.00-18.18.00 | 1.1 18.17.50-18.18.00 | 22.7| 18,17.00-19.15.00
& #(1002.7 [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
¥ ¥£(1002.7 [19.08.18] NE|14.4[19.05.16 [1003.6|20.4| 85| NE|10.0119.07.12 - 5.0 |19.09.00-19.10.00 | 1.5 | 19.09.15-19.09.25 | 23.4] 18.17.10-19.14.50
A A | 893.1{19.08.20 WNW| 7.519.14.50 | 896.1(13.3| 96| 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
B % 999.2(19.07.12|  N|15.1{19.10.09 (1003.6{20.5| 96 INNE| 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
FTE L] 498 119.09.00| SE|21.0/19.08.43| 505 [13,0] 98| SE[10.0|19:08.5019,06,40-19.09.40| 5.8 [19.12.20-19.13.20 | 1.8 | 19.12.30-19.12.40 | 48.0 18.13.50-19. 15. 05
E (| 203.1(19.09.18] — | - | — - |- - E|32.0(19-09.20118.16.20-19.13.40 | 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 ) 997.1(19.07.11|S SE|29.8/19.08.21 | 997.4/26.1| 8|S SE[15.9 [19.09.06{19.06.40-19.09.50 | 12.0 |19.04.50-19.05.50 | 4.0 | 19.05.15-19.05.25 | 5.7 18.21.45-19.12.10
i H)1001.2 19.05.34|S S E|21.7/19.06.25|1001.9(26,0| 87|  S|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
5 #{1001.1 [19.03.16[E NE|18.9/18.23.13{1006.1{25.1] 89|k NE| 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
¥ #|1001.1 |19.06.10 NNE| 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
B | 999.0 19.06.25NNE| 35.2]19.06.10| 999.2]21.3| g6 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
T BH|1001.6(19.14.08]  NJ|14.3]19.12.09(1003.0(24.8] 77| N 7.7119.12.01 - - - - - 108.7| 19.02.50-19.14.30
B 101002.1{19.14.13WNW)|17.6{19.12.53/1002.8|22-9| 95 [WwNW]| 9.2 [19.12.54 - 52.0 119.11.17-19.12.17 | 15.5 | 19.11.48-19.11.58 |131.5| 18.19.50-19.13.30
{€_3#[1000.1/19.13.10| SW|17.5/19.13.551000.225.1| 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 Zh| 998.3[19.14.41{ N|15.1(18.16.15(1006.425.0{ 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
£ | 99%.319.15.43| SW|13.9(19.13.09|1000.2(28.6| 72| S| 5.7!19.13.16 - 20.0 | 19.01.20-19.02.20 | 5.4 | 18.18.20-18.18.30 | 82.6| 18.18.10-19.10.00
A R 999.9(19.14.45\NNE| 16.5(18.23.50 1006.5(23.9| 91 |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
M 11003.719.15.00W S W] 30.219.07.53]1006.8(23,7| 100{ SW]|21.5 [i9.15.15| 18.22.30-20.04. 40 9.7 19.02,50-19.03.50 | 4.5 | 19.03.10-19.03.20 | 40.9] 18.22.05-19.08.50
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Fig.16 The maximum Sustained wind and gust during the period
(18 to 19 May 1990) of MARIAN affecting
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Fig.17 The distribution of total rainfall (mm) during the period
(from 18 to 19 May 1990) of MARIAN affecting
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Table 4 The best track positions of MARIAN

i Ml L 2 B PORE |RKEEES SR B
1 &t
B |R O #& | ® & (mb) |(mss)| (E) |(km/hr)
5 |15 | 18 10.5 115.2 992 18" 285 17 I EE
5 16 | 00 11.4 114.3 985 23 315 22 ”
5 16 | 06 12.5 113.6 980 25 325 22 ”
5 16 | 12 13.0 112.9 975 28 305 15 ”
5 16 | 18 13.9 112.6 975 30 340 17 ”
5 17 | 00 14.8 112.5 970 33 350 17 h &
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 ”
5 |18 | 00| 19.0 114.1 965 45 50 22 "
5 18 | 06 19.9 115.2 965 43 50 24 ”
5 18 | 12 21.0 116.7 970 33 50 31 ”
5 18 | 18 21.8 118.7 985 25 65 35 9 E
5 19 | 00 22.7 120.0 992 18 55 28 ”
#h
5 |19 | 06| 24.3 122.3 998 15 55 R ;g %
A BETRAZBEMRERREE
Table 5 Evaluation of subjective fixed errors issued by different units
A ’?‘gi’é‘K CWB JTWC RJTD BAB]J VHHH
BIiEZy N | E N| E |##2| N| E 2| N | E B2 N| E [#2|N | E R
187 00 119.0{114.1|19.0 (114.0|10.4 119.1|114.2(15.1 1_8.9 114.0|15.1 (18.9(114.3{23.5 119.0 (113.9 |20.8
18} 06 [19.9115.2(19.9(115.1|10.3 |19.9}115.4/|20.7 |20.0}115.2 11.0|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{119.045.1 |21.8|118.7| O |21.8{118.7( 0 [21.9 118.5|23.2
19 00 22.7 120.0}22.8 120.1/15.0 [22.2(119.8}58.6 (22.7 [ 119.9{10.1 | — — — |22.5 [120.1 (24.2
Tﬁ;% 11.4 37.2 9.4 14.8 19.8




EXR BERRARSEBESRE 24 /NSESM ENETBE REBEAM: AR

Table 6 24 hours objective forecasting position errors verification for MARIAN unit : km

B #| TRack | ARAKAWA | HURRAN CLIPER CWB - 81 PC EBM PE

ﬁ == =0 == » " == =0 =0 =0

Hi)) N | E| N | E[#®#%| N | E Bz N|E [m2| N|E |22 N E B N |E |#22| N | E |==zx

17 |00 14.8 |112.5] — | — | = == - == == = - |15.6]109.8] 299 |16.0|110.4 | 259

170616.0112.5——————-—_—___________‘_
@

17 |12 l17.2 112.7@55-0 110.9/ 308 116,52 111.2{193 |17.8 |110.1] 281 | 16.5011.2 | 176 15.3 (111.6 | 239 [17.4 |110.2 263 | — | — | —
15.4 |110.9] 274
[6Y)

17 |18 (18.2 113.182{-3 0.8/ 261 118.2|111.3 /188 |19.9 |110.4| 3% |19.2 ju1.2 | 226 |17.6|112.5| o1 | — | — | _ | _ | _ | _
16.6 |110.8 299

18 100 19.0 14y — ) — = — F — 0 — | — b

18106 [19.9 |15.2) — | — | - — b — | oo
@ |112.3[ 464

18 112 21.0 116-7(2\‘))-1 - — | = |24.6 |115.3] 421 |22.6[113.4 | 380 |22.0(114.5| 250 |23.9 |174.1 | 414 |21.2|113.4 | 339
20.8 |112.7]| 412 :
@

18 (18 [21.8 118.7<§)()-7 13-4/ 557 121.6|115.0/379 |24.2 | 113.6| 580 [22.1[115.2 | 359 23.0(116.8 234 | — | — | — | _ | _ | =
20.9 |113.9] 502
) ’

19 [ 00 |22.7 120.0552-3 116.11 399 195.1 |17.2 292 |24.1 |119.6] 150 |22.8118.0 | 203 23.3(118.8| 138 |25.0 [119.2 | 265 |22.6!116.4| 366
51.9 |116.2] 397

: ®

19106 j24.3 |122.3 22.4 |118:3| 455 1 55,9 | 118.6| 403 |25.0 | 120.7| 178 |23.6(120.5 | 197 |24.41206] 71 | -~ | — | _ | _ | _ | _

22.6 |117.6| 509
_ 1 R
FisEne 8§8§ (3303763 | 201 (1455,5) | 326 (1956 /6) | 257 (1541 ,6) | 171 (1023/6) | 310 (1241,4) | 321 (964,3)
f 5| D: ARAKWA (®: 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.
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Tabie 1 The data of best track, intensity and movement for Typhoon DOT

oMk oL B (PO (BB BH| & K A R 2 R £ &

] A R E A @A PDEE o R | m|t #t &
H bt'l? £ R | mb dir. | kts m/s m/s (32{1{{\2) (5([)5\515)
4 |12 14.6 | 137.8 998 | 275 9 18 23 150 -
L1s | 15.3 136.7 | 995 305 | 13 20 25 150 _

5 (00 | 16.2 135.6 | 995 310 14 20 25 250 -
06 17.2 134.1 >985 305 18 25 30 250 —
12 vv17_‘.9 132.6 | 985 | 295 | 16 25 | 30 250 -
18 18.4 131.2 | 975 | 290 14 30 35 250 100

6 |00 | 19.0 | 129.9 | 970 | 295 | 14 33 40 300 100
06 19.;7 12_3..4 970 | 295 16 33 40 350 100
12 20.4 126.9. 965 295 16 35 43 350 100
s | 21.0 | 125.4 | 960 205 | 15 38 46 350 100

7 |00 | 21.6 124’;1 960 295 : 14 38 46 350 100
06 22.3 122.9 960 360 | .13 38 47 350 100
12 22.9 121.7 960 300 13 33 47 350 100
18 23.4 120.1 970 290 14 33 43 300 50

8 |00 | 23.8 118.9 975 290 13 33 40 300 50
06 24.0 118.5 980 280 10 28 35 200 =
12 24.2 117.0 | 990 285 8 28 35 200 .
18 | 24.5 116.3 990 295 7 23 30 150 -

9 |00 24.8 115.6 990 295 7 20 25 150 -
06 | 25.1 115.0 995 300 6 17 23 150 -
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Table 2

AR RO R E ML

The eye-fixed by radar for typhoon DOT
#2 A TEHER AT
Table 2A 46699 and 46744 radar station

g e le & iz fr E% gt e | fir &= L fr B
(UTC) ik MR (UTC) | db  # | =K 8
46699 0704 | 21.8 123.4 46744 0722 23.2 118.9
p 0705 22.0 123.2 ” 0723 23.4 119.0
" 0706 22.4 123.1 " 0800 23.6 119.1
" 0707 22.3 122.8 ” 0801 23.8 119.0
” 0708 22.9 122.6 " 0802 23.8 118.9
" 0709 22.8 122.4 " 0803 23.9 118.9
” 0710 22.7 122.3 P 0804 23.8 118.9
” 0711 22.6 122.2 ” 0805 23.9 118.8
” 0712 22.8 122.2 n 0806 23.9 118.7
" 0713 23.2 122.1
” 071355| 23.31 121.61
( & ()
%2B BAREBEZH
Table 2B 47918 radar station
o ol mlE T TRy e w2 TR
(UTC) |t mwm &K (UTC) {4t & | ® %
47918 0622 21.5 124.5 47918 0707 22.8 123.0
" 0623 21.7 124.3 ” 0708 22.5 122.6
" 0700 21.8 124.0 ” 0709 22.7 122.4
” 0701 21.8 123.8 ” 0710 22.6 122.1
” 0702 21.9 123.7 " 0711 22.6 122.2
” 0703 21.9 123.5 ” 0712 22.7 122.2
p 0704 21.9 123. 4 " 0713 23.1 121.9
" 0705 22.0 | 123.2 " 0714 23.3 121.5
P 0706 22.2 123.1 ”
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Fig 3 10 days mean sea surface temperature chart in 1-10, Sep.,1990.
The track and strength of Typhoon DOT are also include.
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Fig 4A The surface chart at 0600UTC Sep. 1990
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Fig 4B The 500MB chart at 0600UTC, Sep. 1990
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Fig 5A The surface chart at 0700UTC Sep. 1990
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Fig 5B The 500MB chart at 0700UTC, Sep. 1990
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Fig 6A Mesoanalysis surface chart of Typhoon DOT at 0706 UTC Sep. 1990











































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































