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On the Upper Air Structure of the Typhoon NINA
during its Passage over Taiwan
pas K A
H ] Chiang
ABSTRACT

By the usage of both the equivalent potential temperature and
static energy which were evaluated by Tung-Kong’s sounding data, we
discussed the atmospheric structure during NINA passage over Taiwan.

The thickness of the convective instability layer was approximately
3000 m in the front part of the typheoon circulation where the static
energy reduced due to the effect of the lee wave, but it was approxim-
ately only 1500 m in the rear part where the static energy increased

due to sw monsoon.

The limit of convection was above 200 Mb outside the typhoon and

it was about 350 Mb inside.

Since Taiwan Central Range was in the way of her track, NINA’s
cylinder was cut off at 7500 m where the air diverged and static energy

reduced.
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Table 2: The weather at Ping Tung during NINA passage over Taiwan.
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Table 3: The 12hr potential energy changes ‘Table 5: The i2hr latend heat changes of
of upper air at Tung Kong during upper air at Tung Kong during

NINA passage over Taiwan, (unit: NINA passage over Taiwan (unit:

cal/g) calfg)
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A Study of Typhoon Track Forecast with
Objective Analog Method

Ho4F
C. Y. Hu

R 35
S. Y. Chen

Abstract

An objective method on Typhoon track forecasting is described.
This method based on the HURRAN (Hurricane Analog) technique,

the criteria of the analog selection are:

distance from the existing

typhoon, heading, speed and sequential date. Besides, We also examine

the acceleration of the Typhoon movement.

Positions of typhoon celected as analogs are adjusted at 12, 24, 36,
48, 60 and 72 hr after the initial time- Forecasting track and probability
ellipses are computed by GA SPC-16/45 and plotted by DT-3454 plotter.
The test and verification of 1975 typhoon forecasts show that the

additional criterion makes a good improvement.
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Study on Winds at Windy City Hsinchu
& & -3
H L. Chu

Abstract

Tnis paper is a report of climatological study on the winds of

Wind-City Hsinchu. Some conclusions are listed as follows.

1. Due to topographical influence, the NE and SW monsoons are prevailing
at Hsinchu. The periods of NE, SW monsoons and their changes are
found:

(1) Period of NE monsoon——from mid September thrugh late April
——about seven months

(2) Change period of the monsoon——firom early May through late May
——one month

(3) Period of SW monsoon——from early June through late ] uly,—
two months

(4) Change period of the monsoon—from early August through late
August——one month

2. The precipitation is closely related with the wind direction, In.
Summer and Autumn, the south wind and its neighbouring directions
are quite possible to rain. In winter the northnortheast, northeast,
east and its neighbouring directions are frequent to rain. The fog
occurs frequently in the wind from southeast, and secondary, eastsout-
heast and southeast-

3. According to the diurnal variation, the land and sea breezes can be
classified into type A, B and C remarkably influenced by topogrorphy.
They are caused by the different Changes in the wind direction and
velocity. The prevailing sea breeze usually blows from the north or
west and their neighbouring directions at slight or gentle velocities
in daytime. The land breeze is most frequently from the east and its
neighbouring directions at weak velocities in the morning and night.
Type A occurs more frequently in Autumn. Type B and C are the
most prevalant in Summer.

4. The annual total day of strong wind was 85.6. The maximum annual
day of strong wind was 83 in 1949, but the minimum was only one
day in 1963.

5. The highest record of maximum wind velocity was 427 m/s NNE
which happened in September 20th 1961 during the passage of Typhoon
“Pamela” over Yilan and northern Taiwan.
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6. Fcehn usually occurs and accompames vnth the eastnortbeast oT east
W1nd during ‘the passage of a typhoon or depressmn across Bashi

Channel;’

“A-highest  temperture: of 387°C had been recorded:”

7.For the annual total frequency of wind directions aé a whole, the
occurring percentage of northeast wind was the greatest one which was
248 but the freguency of ca]q}_]gad gained a second percentage of 24.5.
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1957 a5.9 926 80.5 33,4 30.1 344 81,0 492 80,7 86.1] . 926 884
1958 91,2 86.4 33.2 419 aLg 809 azs 50.9 406 89.1 954 - 919
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iy  , 84,4 830, 666 44l 323 60.6 60.5 36.1 52,8 85.4 ée.a 92,2
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Fig. 8. Annual Change of NE and SW
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Table 6. The Relation Between Mean Temperature, Rainfall and Monsoon at Hsinchu.

4 A G- 3 - m.m, iy
A H é@‘(’l‘emperature) i et W (Rainfall) =
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T % Tt B %:F\_ij_ BRI | & _ H ___(Normal) {Departure) (Reason)
(Yeard (MonthcMean)) (ol | Loty Mo G307 | m & | 7 |® & W ||
| : ‘
E@Qﬂi4ﬂ; 184 08— 24 3224 22 1%3 M8+ 12014 7.5 FikmEEds o
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Tahble 7. Wind Direction and Temperature
at Hsinchuy, -
—~ Al v A &
(Jan.) (Jul.y - 1§ (Year)

N 18.5°C 30.5°C 23.9°C |
NNE 139 | 294 206
NE 21 308 175
ENE 1o | 293 18,7
b5 90 268 15.3
ESE AR EA| 25 245
SE i — 266 25
SSE — 27.1 25,5
s 18.1 268 251
S8W — 283 26,7
SW 210 28,5 277
wsw | — 320 29,2
w — 335 297
WNW — 319 29.4
NW 20.8 218 255
NNW 19.6 31.2 27.3
c 129 26,7 200
(ﬁe:ﬁ) 128 288 218

CIE, 1 2 B A

s BRI A BE 2y DGR A, » bR » S iirg
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Table 8. Wind Direction and Relative EEEWINEE HBE—BRETEYE R CR
Humidity at Heinchu WA » (ORPIRE & BT ki R
— gt g 4 BAMEERIE 2 A o B EEHRIE B R MR
Gen) | Wb | (FeaD mnspmpeAg o
N 4% 76% 79% ER & 82 % k
NNE 79 82 80
NE 75 75 79 BRI R RE R 755.8 /N - (R3210)
ENE 78 82 a7 s SRR 86% » HF A 23 N 2
E i 80 89 86 ANRFRETH o SFIFIOMITER 1439.5 A)E » 5 1500
ESE | 8 89 90 A > WSS T » (A HBEE A B A - B
SE — 58 &9 B—bst » R SRR ERRLY - TSR RS
SSE — 87 90 /19 AF <
s 80 o8 89 AR AR S K BRI B R —3 0 1
SSW — % 8 RABEE » LA A ASMEEHRA - ok 55
s " > - LA RAC IR Y » 2fteh LN BiliR 3164
w B & . RERES » B RS 1005w (5E3£10) »
WNW a o 23 BRRFER RS » HPEBKIRES S 31 A
NW 62 75 o4 12 AMEES 3804AH » BREPRERSZ
NNW 17 72 76 A (1l BzRE > 12 A 338 REMES) »
o) 89 93 92 % A RETRE R 67.5/NKE » PR ESREACBRIE & 0.5 2y
E -8 81 a3 ATE 1 KE - —~EFHIL+ 52302 N NEBE
(Mean) S R 1005 M4 T — o
Fhs r B @ 8 W
Table 9. Total Duration of Wind Directions at Hsinchu (1962-1966)
P @ ' ol A WindDirections .
Month !N NNE] NE ’ENE: E ESE|SE|SSE| S |SSW SWWSW|W |[WNWNW|NNW| C |Total
— B Jan. 31 152% 248; 58i 49 10 2 2 2 1 3 2 g 3 9{ 13| 150 744
— F Feb.| 28 144 239 24 20 5 1 2 4 2l 3 5| 13 5 17 15| 147] 72
= E Mar., 24 131 206! Sl 45 10 2 3 & 5 11 231 32 8 12 16 154 744
W B Apr.| 36 65 136 37 36| 12 s 4 13 9 18 20 43 10 27: 28 211|720
A May| 35 72 89% sl 48l 17 s 4 16 14 42 64/ 46 13 19 18 191 742
A B Jun. | 24 43 58 26 35 17 5 9 158 33 122 73 36 § 18 19 199 720
& B Jul | 21 21 13| 120 23 200 8 15 40 43 83 ag 56 13 22 21| 223 74a
AR Augl 1819 19! 13 28] 9l 8 15 31 42 63 69l e8] 12| 26 27 276] 744
J. 3 Sep.| 29 6% 172 s4 s0 15 3 9o 17 22l 17 19 29 7l 13 a2l 178 720
+ B Oct.| 211 10 3081 62E 37 501 1 5 2 4 4 1 & 8 8/ 151| 744
+—J Nov.,| 18 106 5321 44] 35 8 =z 11 8 i 2 3 10 4 9 100 137 720
4-—H Dec.| 2 104 355‘ 48l 34 7| 2 1 3 1| 1 2l 5 3l 11 11 187] 744
2 ’q‘r: Year| 300 1036‘ 2175[ 483 440 135 47 70 167 175| 369 3B1| 358 92| 190 207 2152| 8784
Bk 95 3.4 11,8; 24-_8! S_SJ 5.0 13 05 0_8‘ 1.8 2.0 4.2 4.3 4.1 1.0 2,2 2.4 245 1000
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Table. 10. Wind Direction and Number of Hours with Precipitationat
Hsinchu (1962-1966)

A Wl f, [ Wind Directions P
Mounth N INNE NE ENE E rESE SE |55E SSWISW [WSW| W |WNW[ NW |[NKW| C fTOtal
— H Jan. 2_5! 3220 268 70 l.4i 07 1.2 05 08 02 -~ .02 O_B‘i — 1.1 1_8: 11,1) 881
— H Feh.| 38 329 350 22 08 02 — - - —_ = 03 0.2 — 0.8 1.4r 4,8 824
= A Mar. 33 17.7} 434] 838 2,9| 06 05 072 0.2 02 01 05 01 0.4 C.7 0.3‘ 76 875
/™ A Apr.| 21 5.1 176 852 3,6% 23 08 04 070 02 0.2 05 08 Q.6 0.9 1.7 88 bB15%
H RH May, 23 60 127 6.3 6.4‘ 21 07 02 0.2 03 22 3.6 16 07 1.6 1.1 i1,4 o594
v H Jun,| 1.7) 36| 108 &7 12.8' 701 22 24 26| 66 92 4,1, 23 1.4 1.0 23] 237 1005
= H Jul, | 03 22 08 02 2.0: 3,1 1.2 21 49 25 35 1.8 03: — 0.5 0.4 6,11 320
A H Aug| 17 55 27 05 2_3i 09 10 24 42 62 34 07 0,7% 05 02 08 7.6 415
Ju B Sep.| 3.5 50 229 87 40 15 04 05 31| 43 23 1.4 0_8l 09 2.2 2.9 7,0; 72,0
4+ B Oct, | 0.4 89 54| 26 09 04 — —| 09 0, 01 —| 08 —_ 0,2 0.1 9,3? 30,2
+—H Nov.| 04 52 290 240 170 —| — -~ g0 01 — —| 02 — —| 02 =24 432
— JF Dec.| 08 123 369 3.1 26 07 05 —| — —] 0.2 -] — -— 0.2 0.6 9.6 675
& oF Year| 228 137.6) 2440y 55.3| 41,4 196 85 89|17.4| 208 21,3 13,1 84 45 94 132 1034 7558
\Ou % | 3.0 182 323 7.3 55/ 26 LI 1.2 23] 28 28 L7, Li 04 12 17| 145 1000
BT FHrARAERBEXEZHFE (um)

Table 11, Wind Direction and Total Amount of

Precipitation at Hsinchu (1962-1966)
A & )= [ Wind Directions st
Month N |NNE| NE {ENE| E |ESE SE|SSE| S [SSW|SW WSW| W WNW NW NNW| C [Total
‘ N
A Jan. | 2.4 258 234 70 13 03 93 06 05 02 — 04 08 —| 48 21| 113 898
— H Feh.! 22| 22,5 321 20 0§ 19 — — — —] — 0.1, 0.0 — 0.0 .8 1.9 64,1
= B Marl 835 188 563/ 10l. &8 18 49 26 03 16 00 04 -C1 1.8 3.2 0.5 9.1 1268
I R Apr.| 24 223 405 8.5 110 41| 07 04 22 04| 10 09 1.6 0.7 1.3 43 106 1129
E A Mayi 43 156 281 83 128 535 26 05 48 03 8.7 2_2i 25 01 47 07 134 10861
7~ 8 Jun.| 09 4.4 336 224 71,1 290107 78118 290j167 74 70 5,1 20 47 526 3164
= A Jul O,6| 25 42 03 59 93 69 117228 33229 84 1.6 — 8.4 06 21,3 1309
OB Augl| 74 19,20 234 02 63 53 26 99259 33.2123 26 1.8 4.2 0.6 11 28,2 1842
. A Sep.|169 1200 306 34 42 95 07 10261 104|183 45 45 39 287 195 58 2050
- B Oct. | 08 103 67 o8 03 23 — —| 21 o5 o0 —[ 11 —| 03 00 113 365
~— 7 Nov,] L3 1,5 225 44 17 -~ —| — 00 01| — —| 00 — — 00 23] 338
— B Dec.| 06 60 168 20 11 05 02 -~ — | o1 — - —| o1l 02 54 330
4 A Year; 4811609 3182 746 1229 695386 34,5925 792750 269208 158 541 345 173.4 14395
BalE 9 33 112 2211 52 85 48 27 24 64, 55 52 1,9: 14 1.1 3.8 2,4. 12,0, 1000
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Table 12, Wind Direction and Probability of Precipitation at Hsinchu (1962-1966)
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Table 13. Wind Direction and Precipitation Intensity at Hsin Chu (1962-19656)
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Tabla 15, The Comparison of Mean and Maximum Wind Velocity at
Hsinchu and the Other Regions in Taiwan (m/fs)

—RA|ZR | =5 | ™A | =mA | <A |LE|AE f:fLH +B [t—AHtZA #£ | REEN
] i
31l 32 27 23 23 27 28 21| 24 35 ag  as g

e iy . \ 1938-1970
152 170 137 153 140 158 220 267 334 155 2000 162 1
33 33 34 31 29 24 24 27 .32 377 4an 38 32

5 + 1897-1970
138 128 145 168 150 190 273 330 304 235 175 138 820
33 36 20| 26 23 22 22 29 33 3% 40 39 a3z

& 73 | | 1917-1970
230, 223 200 176 183 258 322 430 350 230 258 . 204 430
e sl 18 14 12 1d 17l 16l 18 1s 1,5! 1.5 1.5

= 1] ! | i 1936-1970
155 160 180, 130 137 300 37,3 507 348 173 187, 140 507
21 21 19 18 1.4 18 15 15 16 1.8 19 20 1.8

b s 1898-1970
1300 152 123 107 114 128 165 21,1| 2668 138 143 140 266
34 37 33 27 24 24 25 24 24 25 29 33 25

7 # : 1897-1970
158 150 147 140 167 245 216 382 300 186 310 170 382
36| 23 32 27 24 23 24 24 271 35 37 37 3.0

Z B { 1901-1570
185 183 155 167 400 430 309 425 327 324 212 200 430
30 =29 28 25 27 22 23 =22 24 28 30 31 28

iE # 1932-1670
167 1900 1385 167 158 228 388 450 443 177 350, 200 450
26 26 24 21 223 2g 30 27 24 23 21 2.4' 2.4

= He { [ 1897-1970
168 230 1588 147 297 880 292 288 862 362 183 160 380
51 47 44 35 29 260 27 27 31 48 60 &0 40

= & ! 1897-1970
198 198 200 192 =268 282 277 398 350 28 3| 335 242 398
18 w9 18 vy 14 17 17 14 1.8 13 L4 15 1.8

b OB L 1634-1970
1670 142 12.6] 160 17.5| 158 198 220 244 198 275 17.0 27.5
83 7.8 6.6 51 43 41 38 38 5.2 a1 88 88 6.2

A #l { | } 1897-1970
04 223 221 183 1:7_9| 277l 850 337 403 343 235 24,6i 40,3




34 —

' i-ﬁ-fi:%ﬁﬁfi%@;ﬁﬂsﬁm H 2z oo
Table 16, The Comparison of Days with Strong Wind at
Hsinchu and the Other Regions in Taiwan
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Fig. 19. Mean Hourly Wind Velocity of each Moxnth at Hsinchu (1988-1965)
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Report on Typhoon “Nina”

F—ax BeEJEHk

Abstract

Severe typhoon Nina was the first typhoon which hit Taiwan in this

vear. This typhoon formed on Awugust Ist. and disappeared on August

4. The maximum wind speed near center was 69m/s and the lowest
central pressure was 900 mb when the intensity of Nina reached the

strongest stage.

At 8 am. August 2, typhoon Nina was located at 220 degree N., 1285

degree E., that is 840 kilometers eastsoutheast of Taipei.

‘The Central

weather Bureau issued the first typhoon warning at ¢ a.m. that day.
Typhoon Nina reached Hwalien in eastern Taiwan by noon August
3, brought strong wind and heavy rainfall

Acording to the repont from the National Police Administration.,
casualties and damage in Hwalien were the heaviest in Taiwan. Other
place only suffered light losses. Of the total victims, 25 dead, 168 injured,
and 4 missing, 921 units of houses were destroyed, 2417 units partly

damaged.
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Fig. 1b. View of Hwalien PPI radar scope
on 1430Z, 2, August, 1975,
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Fig. 1c. View of Hwalien PPI radar scope
on 185CZ, 3, August, 1975,
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Fig. 2. The best track of typhoon Nina (i1-4, October 1975)
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Table 2. The meteorological summaries of C.W.B. stations during Typhoon Nina’s Passage
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Report on Typhoon “Beity”

Abstract

Betty was the second typhoon which hit Taiwan in this year. This

typhoon formed from the tropical depression in waters of Marianas on

~ September 17. After forming,

typhoon Betty

was steered by the

Subtropical high. The track of this typhoon was from westnorthwest

to west.

At 2 p. m. September, 21, typhoon Betty was located at 225 degree
N. 127.8 degree E. or in waters 700 kilometers eastsoutheast of Taipei.
The Central Weather Bureau issued the first typhoon warning at 3 p. m.

that day.

The intensity of typhoon Betty was not quite strong. The maximum

wind speed near center was 48 mfs and the lowest central pressure

was 950 mb when the intensity of Betty reached the strongest stage.

16 persons, were killed, 47 injured, and 4 missing, 957 units of

houses were destroyed, 1798 units partly damaged during the typhoon

Betty passage.
Administration.
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CE=ERERX® A
Report on Typhoon “Elsié”

Absiract

Severe typhoon Elsie which affected Taiwan in this year was
the third typhoon. This typhoon formed on October 9, and disappeared
on October 14. Its maximum wind speed near center was 70 mfs, and
the lowest central pressure recorded was 900mb when the intensity

of Elsie reached the strongest stage.

Polar high was very weak during Typhoon Elsie invaded Taiwan.
A few areas suffered lightly in damage: 5 units of houses collapsed
and 10 units partly collapsed were reported.
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Fig. 1, The best track of typhoon Elsie,
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Meteorological summaries of CWDB stations during Elsie’s passage.
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On the Quantification of Seismicity

i

%

]

Ming-Tung Hsu

Abstract

New codes of expressing seismicity of particular place or region

are proposed in this paper.
climatological formulation.

The idea comes from the chemical or
It consists Roman, Arabic and alphabet

numerals in expressing the following set of parameters of seismicity
and seismotectonics: (i) type of earthquake T, (ii) depth of earthquake

‘B, (iii) mean energy release E, (iv) maximum earthquake magnitude

M, (v} maximum MSK-scale intensity with its acceleration I, (vi} a, b

values of the Gutenberg-Richter’s magnilude-frequency relation. and

(vii) remarks. as specified:

LOCATION/T/DDDD/EEEE/MMM/IIIII/aaaa/bbbb/REMARKS
By using the new codes, a general grasp of the seismicity can be
realized not only qualitatively but also quantitatively, as well as with
certain relations between seismicity and geotectonics. Moreever, the
seismicity at different places and in different time intervals would be

able to compare with each other without any difficulties.

The method

of plotting these parameters on map is proposed for seismic map
zoning of which are very useful in the field of seismicity and earthquake

engineering.
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The Study of Correlation between Radar
Echoes and Precipitation

~——The Discrimiant Analysis of Typhoon Precipitation on
the Northern Region of Taiwan.———

# =S Ly
Ruey-Shan Lin

ABSTRACT

In the recent years. meteorologists have incerasingly been aware of
the importance of method of discriminant analysis, which presents
advantages to not only weather forecasting but also meteorological
statistics.

In view of the fact that Taiwan frequently suffers from floods as
a result of heavy rainfalls caused by impending typhoon, tropical
depression or other meteorological factors. the author made used of the
characteristics of radar echoes to analyze those of the associated
precipitation in northern Taiwan in attempt to faciliate a dependable
method for announcing heavy rainfall warning.

Based on the characteristics of radar echoes, sampled from ten
typhoons which invaded Taiwan area in a six-year period (1967-1972),
and the spontenteneous rainfall records observed in northern Taiwan,
a discriminant equation of rainfall rate were derived as helow:

L =0.1085857X, +0.0079534 X ,— 0.016437 X, + 0.021331X, +0.0084055Xs Where

L =discriminant value

X.=total area of dispsrasive pricipitation echoes displayed on PPI
scope

Xy=maximum intensity of echoes

Xe=maximum height of the top of echoes

X =distance from typhoon center to Taipei

X;=speed of Typhoon movement

If the obtained L value is greater than 0.0564638290978727, the precipi-
tation intensity in north Taiwan will be below 20 mm/h‘ otherwise, the
precipitation intensity in northern Taiwan will be above 20 mm/h.

Test showed this equation acheived an accuracy of T4%.
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Table 1: The table of radar echoes distinctive character and actual average

precipitation on the northern region of Taiwan.

BOR 4 m BoiEdas RS EN BREEE &8 8 g:?é’%‘% TR %Jﬁﬂ@iﬁ%
| (Z) (1=1080km?) (mm/h) | (1=100feet) | “¢N. Mi) (KTS) (mm/h)
B 2 1967.07
(Clara) 1017582 57.8 203.2 330 152 9 1.5
1019107 654 330.2 62,0 143 8 7.5
p2i 2 1967,08
(Marge) 2901007 19.8 68.6 17,0 222 22 L6
290200Z 36.5 1219 33.0 210 19 o
2903C07Z 30,4 1300 30,0 194 17 1.0
2904007 38,0 157.5 27.0 182 16 1.8
290500Z 42,6 1550 37.0 171 16 09
2906007 30.2 1549 47.0 143 16 233
2910007 623 1651 42.5 120 16 06
2911C0Z 48.6 2349 45,0 97 12 56
2912007 41.0 3048 415 86 15 1.9
2914057 198 330.2 44.7 72 7 9.8
2915007 13.7 194,4 41,9 46 13 7.9
& e 1967.11
(Gilda) 170700Z 1140 762 33.0 231 6 6,2
1708007 1186 43,2 260 225 6 72
1769307, 1216 43,2 34,3 210 7 74
171000Z 1072 50,4 28,5 210 0.1 10,2
171100Z 95.8 28.1 285 208 7 5.4
1712007 115,5 53.4 270 206 6 100
171300Z 112,35 76,2 260 202 6 16,6
171400Z 1200 25,4 230 199 6 140
1715007 103.4 66,0 21,0 195 6 9.8
1716307 114,0 53.3 26,3 187 7 100
171700Z 1049 43.6 255 183 5 104
1719CCZ 1018 381 265 164 7 8.5
1715302 95.8 27.9 215 155 [¢] 5.6
172000Z 1125 35.6 32,0 139 11 205
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1721007 1201 45,7 28,2 129 12 340
172200Z 1140 129,85 30,5 121 12 25,6
172300Z 94,9 10L.6 33.5 111 11 16,8
1800002 1125 115.4 34.0 100 11 42,4
180100Z 1018 712 34,0 S0 12 35.4
2 1969.03
(Betty) 0717487 289 55.9 317 102 i5 160
071850Z 22,8 229 311 92 1C 176
071963Z 28,9 330 39,9 85 10 45,1
07204827, 28,9 40,6 41,9 76 10 94,7
0721487 289 40,6 390 &7 62,0
072251Z 31,9 40,6 379 58 123,0
072348Z 33.4 40.6 21,5 48 14 81,2
0800337 243 68,6 339 40 14 65,7
B 1969.09
(Elsie) 2602557 720 43.2 39 190 19 24
260400Z 80.0 50,8 26,1 182 18 12.9
2604477 77,0 330 33,2 174 11 21,3
2605507, 83,0 33,0 34.7 171 9 113
2606567 75,0 33.0 36,2 165 8 9.8
2607537 799 27.9 31,4 155 13 34,0
2608557 750 11,7 332 139 16 415
2610007, 68.0 1.9 304 127 493
2611057 66,0 55.9 268 111 89,4
2611357 76,0 356 22.0 97 20 100.8
26125637 71,0 53.3 37.6 81 i2 95.1
2514127 73,0 203 210 74 19 80,9
2615237 33.0 15.0 33,5 85 I3 1197
E 1959,10
{Filossie) 0120557, 20,0 9.7 35,2 224 9 389
012200Z 31.0 6.6 44.1 206 16 399
(0122557 31.0 8.9 37.9 208 9 4.7
0200207 30,0 6,6 36.1 201 7 438
0201052 34,0 9.1 44,2 185 13 62,4
0201557 32,0 10,9 37,0 188 3 74,6
0202507, 35,0 41 28,2 173 17 66,5
0203587 45,0 17,0 19.2 164 4 708
0204577 48,0 13,0 34,1 153 i2 505
0205502 50,0 9.1 295 144 8 40,3
0207047 47.0 14,2 30,5 134 7 69.7
0207497 370 8.9 220 130 7 65,0
020846Z 31.0 g1 308 129 5 53.2
0209507 33.0 9.4 32,9 129 2 83.8
0210527 240 6,6 208 129 2 £8,2
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021143Z 26,0 8.1 17.9 125 2 69.7
021250Z 190 6.1 228 123 2 80,7
021344Z 18,0 3.6 189 118 7 58.9
0214487 16.0 6.4 245 16 2 69,7
0215487 160 7.1 21,8 113 3 68.3
0216547 18,0 6.9 21,6 114 3 64,1
0217587 150 10.2 22,6 111 3 60.2
0220007 18,0 7.4 27.2 104 5 38,2
022055Z 13.0 56 26,8 99 8 44,1
0221557, 14,0 6.4 275 95 8 69.7
0222567 14,0 9.4 332 86 6 58,2
0223507 20,0 7.6 322 85 3 547
030106Z 14,0 6.9 228 83 5 74,5
0301547 150 56 26.8 81 9 77,6
0302557, 14.0 7.6 31,2 76 8 68,2
0303517 21,0 6.4 21,8 72 6 766
030451 Z 200 14,2 28.8 70 4 76,1
0303507, 180 152 278 63 6 67,1
0306507 230 14,6 286 63 5 76.5
030848Z 26,0 102 226 &9 2 85,8
0309437 21.0 249 24.6 72 4 60,4
0310577, 26.0 305 414 79 5 57.1
0312007 300 124 23,4 83 4 57.0
0312557 27.0 13.2 269 a8 4 36,9
031345Z 320 13,06 27.0 90 2 34,5
031505Z 300 1.7 288 S0 z 38,8
0315432 32,0 206 26,0 90 2 49,0

i = 197107

{Nadine) 250450Z 11,0 43 238 229 22 22,1
2505502 100 4.8 19.5 220 11 76.6
2506507 15.0 33 17.5 211 7 115
250810Z 150 38 32,0 192 17 4,1
2308497 26,0 2.2 246 183 15 9.8
2509482 23,0 43 3L1 164 23 26,0
2510497 62.0 43 aLo 174 13 3.6
2511467 57.0 6.9 32,8 167 8 6.3
2516007 76.0 15,7 3L8 141 11 1.7
2517007 450 5.3 37.9 130 8 10,2

TR 1971.09

(Agness) 1720307, 57.0 18.0 33,1 169 0 310
1721007 60.0 9.4 34.1 158 11 8.7
172200Z 58.0 10,2 37.1 134 13 108
172300Z E4.0 17.8 37.4 141 5 335
180000Z 510 16,5 43,6 134 i1 60,5
1801007 420 14.7 38,2 137 2 82,2
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180200Z 510 66 348 144 16 538
1803C0Z 57.0 9.9 56,1 118 22 70.5
180400Z 47,0 114 473 111 6 63.1
1805202 66,0 14,2 454 99 8 80,6
1806007 57.0 127 400 107 19 1339
180700Z 53.C 10.7 53,0 100 7 717
180800Z 50,0 15.7 37.3 88 9 83.4
1805007 48,0 20,8 37.2 65 10 71.2
181000Z 43.0 206 55.8 44 12 91,8
E 1971,09
(Bess) 2203007 61,0 1.8 29,9 187 12 a7
2204002 59.0 4.1 29.1 181 08
2205C0Z 810 36 819 174 5 0.1
2206007 730 27.9 339 141 29 5.3
220700Z 750 4.1 322 143 0.1 19.9
2208007 80,0 43 30.5 127 16 19.2
2209057 79.0 53 33.0 1i1 18 2.1
2210007 89.0 46 3l.4 109 01 26
2211002 73.0 5.3 29.3 50 20 5.4
2212002 64,0 6.6 344 63 25 18.0
2213007 65.0 16.5 39,6 44 20 1290
221400Z 420 17.8 3L5 32 13 16C
2 1972,08
(Betty) 1523007 14,0 152 259 222 12 13
16C000Z 15.0 130 239 218 12 25
160100Z 10,0 7.1 35.6 204 14 29
150200Z 140 33 30.0 199 12 6.5
160300Z 210 46 299 181 21 12.4
1604067 21,0 7.2 268 165 12 207
1605007 270 54 317 152 9 323
160600Z 160 3.6 345 153 14 485
160700Z 56,0 9.4 38.6 146 8 349
1608007 730 125 386 134 19 428
1609007 75,0 183 342 130 7 450
1610607 720 23,9 39,1 118 18 482
1611C0Z 56,0 158 403 104 15 73.3
161260Z 490 155 a7l 95 12 70,9
151300Z 280 5.1 36.0 52 11 74.7
1614007 43,0 3.6 349 76 18 54.8
1615307 36.0 6.2 0.3 74 6 82.7
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Ta{_ﬁle 2: 'The classified‘c_b_mparative table of precipitation :}_)etween

the discriminant equation and actual observation.

BIES AR

HEPNFERTRE L (EREAR8 e 3t BE O
LR R (Z) T (A, B) 85 0.054638290978827 = iy AR W OR S
5 197,07
(Clara) 101758Z 0.06340411791 6550 A A
101910Z 0.063541048555362> A A
i x 196708 _
(Marge) 290100Z 0.069575398639594 > A A
: 290200Z 0,68612096863092 » A A
2903007, .067526190047808 > A A
3604007 0.069164165995210 A A
290500% 0.0£6811678622808 > A A
2906007 | 0,0642057086547 39 A B
291000Z 0.0645240161035822 > A A
291100Z 0.061160012819050 A A
291200Z | 0.060585421497762 A A
291400Z 0,05548727 5806487 > A A
2915007 0.048519498025708<" B A
o 1967.11
(Gilda) 170700Z 0.068950938665509 > A A
1708002 00686334045 40860 = A A
1709307 0.066926041 98040 = A A
171000Z 0.060891768416722 > A A
171100Z 0.066141591654275 3 A A
171200Z 0.068154526142551 A A
171300Z 0,069348661727160 A A
171400Z 0.06493577363847 2> A A
1715007 0.065125264884256 > A A
171630Z 0,06793885057896 4 A A
171700Z 0.065407405091945 » A A
1718007 0,064983850747805> A A
171900Z 0.062278151077044 A A
172000Z 0,063686076123332 A B
1721002 0,065681467651059 A B
1722007 0,067884502510985 > A B
172300Z 0.063993863024471 » A A
1820007, 0.064681 795590410 A B
180100 0,061772099119969> A B
: 1969,08
(Bettd) 071748Z 00836235947 957053 B A
071850Z 0.051086185581385 < A
071953Z 0.050936584914947 < B B
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072048Z 0.050267120742093< B B

072148Z 0.048796924097 174 B B

0722512 0,048552748811177 < B B

0723487 0.05267 1825000089« B B

0800537, 0,04B069063794208 < B B

[ 1969,09

(Elsie) 260255Z 0.068985565084978 >~ A A
2604007, 0.06938418679767 1= A A
2604477 0.063782515793174 > A B

260550Z 0.052922305095800 = A A

2606567, 0.061389494196528~ A A

260753Z 0,063257596073784 > A B

2603552 0.054366875489701 < B B

2610002 0.053660858679143. B B

261105Z 0,061518647987106> A B

2611552 0,06369270944991 4 A B

2612537 0,054408129694084< B B

2614127 0.05420040%9266903 <7 B B

2615237 0,048192076670358<7 B B

E 1969.10

(Flossie) 012058Z 0,056368723429602> A B
012200Z 0.,054607803056428%« B B

012255Z 0.05401 1625978949« B B

0200002 0,052937607 962542 B B

0201057 0,054624930345945< B B

0201557 0.051082087041 444« B. B

020250Z 0.054621080381981 < B B

02035BZ 0.058566288680741 > A B

020457Z 0,057305811 154561 <7 A B

C20550Z 0.054258348480952.« B B

0207047 0,055114703693079 > A B

020749Z 0.052469105025958 < B B

0208467 0.049995682428401 .« B B

0209507 0.046581897103577<7 B B

0210527 0.047 155196291000« B B

0211437 0,049014395723560<7 B B

0212507 0.044703838961 267« B B

0213447 0.048311742492366.« B B

0214487 0,04301547861704 2« B B

0215487 0,045444586925696.< B B

- 0216547 0,046033093988084 <~ B B
0217582 ©.047071051086261 <7 B B

0220007, 0,04564943894969 | < B B

0220557 0,044541999066963 < B B

0221557 0.044781409804574 < B B



0222567

|
=t
©o
|

0,042792781 595882 B B
0223507 0.041291180926520< B B -

030106Z 0.0473413049 244968« B B

0301567 0.043778056930948< B B

0302567, 0.0424051 18960326 B B

0303517 0.044701742681 795 B B

0304317 0,043500073795391 < B B

0305507 0.0440026581 252207 B B

030650Z 0.044131681890532.7 B B

D30848Z 0.042840948533077 <2 B B

0309437 0,0470527032274C8 < B B

0310577 0,04670265 1738616 B B

0312007 0.047974711637566< B B

031235Z 0,0472484357 48597 < B B

031345Z 0,045632418481 2907 B B

0315057 0.044509488637586< B B

0315437 0.04749268106967 1 B B

pils & 197107

(Nadine) 2504507 0,055163630638499 > A B

2505507 0,053622886 656757« B B

2506507, 0.052947067620042< B A

25081CZ 0.05149028454021 8 B A

2508497, 0,053181961777251 <7 B A

2509487 0.054627090334267 < B B

2510497, 0.056671191240477 > A A

2511462 0,0555242985851 54> A A

2516007 0,059515512663154>> A A

2517007 0,050164518079941 B A

! #5 1971,09

(Agness) 1720C0Z 0.059698211155688> A B

1721007 0.057203418945167 > A A

172200Z 0.0558079401671967> A A

1723007 0.054326305951883< B B

1820007 0,055111454384865™> A B

180100Z 00487 27000547792 B B

1802007, 0.055550562752479 - A B

1803007 0.053415235789749< B B

1804007 0.048915519971986< B B

1805207 0.051531531 690298 B B

1806007 0.055249267189923 - A B

180700Z 0,048038503296990 < B B

1808007 0.05133386535798 2« B B

1809007 004969310221 5676.< B B

1810007 0.045665974066682<7 . B B




s 1971.09
{Bess) 2208007 0.054386 1082527 467 B A
2204002 0,055918060741025 A A
220500Z 0,053771162051696< B A
2206007, 0,064396222333460> A A
2207007 0,046104049081190<> B A
2208007 0.055977382606435~ A A
220905Z 0,055264269269366 > A A
2210007 0,044961310053084<> B A
221100Z 0.054 183340667244 < B A
221200Z 0.0506946 29716985« B A
2218007, 0,048789138578819< B A
2214007 0.044132485937803< B A
4 197208
(Betty) 1523007 0.05754181781074> A A
160000Z 0,057727501279077 A A
1601007 0,03085923961 5802« B A
1602007 0.050204264311784<" B A
160300Z 0.054720317324563 > A A
1604007 0.05384956995531 3« B B
1603007 0.051601752201609<" B B
160600Z 005315451 1683248« B B
1607002 0,05410428433387 1< B B
1608007 0,0586810628977 48 A B
1609002 0057061807591 181> A B
1610007 0.059383665197177 A B
1611007 0.05454138967 2256< B B
1612007 0.052992045560795 < B B
161300Z 0.0461 57388776334 B B
161400Z 0.047193982088781 < B B
1615007 0.044934928829427 < : B B
% £ e predictability of precipitation areas as deter-
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The Case Study of Hodogram Analysis
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Griffith C. Y. Wang

Abstract

Based upon the results obtained from the analysis of Hodogram we
are able to determine the following facts which are useful for daily

weather forecasting:

1. The strength. orientation, movement and type of a front.

2. The advective thickness tendency which is used to determine the
vertical motion within an air mass.

3. The decrease of the amount of warm advection, or veering of the
gradient winds from NE to SE, or the change of warm advection to
cold advection at low levels are all indications of weather improving.
Strong cold advection at low levels is the pre-requirement of cold-

wave in the winter season.

4. Light NE-Iy gradient wi nds with slight warm advection is a
favorable condition for radiation fog:; while light SW-ly gradient
winds with fair weather in the winter half-year is the requirement

of heavy advection radiation fog.
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Pacific during 1975

Abstract

There were 20 tropical storms occurred in the western Pacific dur-
ing 1975, among which fourteen of them reached typhoon intensity. The
statistics shows thatlthe annual average of tropical storms within the
past twenty-eight year is 27.9 times among which 175 of them reach
typhoon intensity. In comparing the case of this year with those of the
past, it is discovered that both of the storms and the typhoon intensity

A Brief Report on Typhoons in the Northwezstern

of this year were lower than the normal average.

The tracks of these storms in this year can be roughly divided into 5

categories, i- e., & westward without recurvature, 5 in recurvature, 3

eastward or northeastward, 2 northward and 1 special.

According to the report of Taiwan Police Departments it is revealed
that a total of 41 persons was killed, 8 missing and 215 injured, 1948
houses totally collapsed and 4215 partially collapsed.
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Table I,

The summary of typheon which invaded Taiwan in 1975,
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Fig, 1. Monthly distribution of the frequency
of occurence of tropical cyclones in
the western north pacific and south

china sea in 1975
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The comparison of typhoon monthly

occurrence within western north
pacific ocean and south china sea in
1975 with the averages since 1947,
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Research on Medium Range Weather Forecasting in
Taiwan by Weather Types and Its Analog
Selection with Computer

(F=the : AFR)
(Second Phase: Summer Types)

* F & B % ViR 3R 3
Tsung-Yao Wu Ke-Hsun Chi Chung-Ying Hu Hsia Cheng

Abstract

This report refers to second phase of the whole project which deals
with summer period. A primary test shows that the weather of
Taiwan area is highly controlled by both Pacific high and Indian
monsoon low, Hence two main surface types are supplemented to the
classification in winter according to the intensity and location of above
systems. Correspondingly, the criteria of upper air main types are
based upon the position of axis of subtropical high and flow patterns
over the plateau of Tibet. Those subtropical types are also combined
with the mid-latitude patterns which had presented in the previous
report.

The surface and 500 mb charts (00COGMT) of May to September
during the period 1960-68 had been numeric alphabetically set. Eighteen
random cases are tested by computer analysis as objective analog
techniques. According to the average, samples chosen are verv resemble
to the similarity of following seven successive days. Statistics also
shows some closed relationships between the upper air pattern and its
associated weather type over Taiwan region. Some patterns show a
correlationship in occurrance of significantly high and low probabilities
for rain and or thunderstorm. This study seems to be a valuable tool
for extended weather forecasting.
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Fig 1.

The variation of 5 days rusnning mean of western boundary of Pacific

high and eastern boundary of Indian low, compared with 5 days total
rainfall runing mean of Taipei and Tainan. (May-Sept. 1964)
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Table 1. The Grosswetter classification

of Eurasia and western Pacific
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Table 2. The persistence of characteristics
of Pacific high and Indian low in
Summer (1960-1968)
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— 10 —

ZH O HEHERTRAM 2S5

Table 4. The upper air Grosswetter classification of Eurasia

and Western Pacific Area in Summer
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Table 5. The combinations of main type and subtype of upper air charts (May - Sep, 1960-1968)
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Fig. 7. The scheme diagram of low-latitude 500mb Grosswetterlage




t - BEREZHBEASREEREE

#eah 1960-1968 45 5-9 Apympze Al g FI 2
HREAZHRERE s A - R REZEEEL
03 & 02 RLTEERL » HRE 149 K 1469 »
HE 2112~ F 198, 045 91-87-.84% o
IHELEA R 0821850704 B o giTiehll B JUfL
oo ik 287 % » HAHEBAL » {4 192% B8
H & 45 092 « HEREE > REE  02+F-~
124+ A~ B 03+ F o phAERRT R s 22l DR A 2
R BB S WERD » RTRRIR AT
T o

— 13 —

HRERERMRzE 4 E R R » U
AT B AR » HEHERREN - RATLE
H&EMA 02 BANREARFAY » LEFEETRL
HiEL 46 20 el 3 AL EAE 30 Rz s » (5K
Py 6529 o K 192112 B 20 T » 5 EIf
s 556~ 513~ 500 & 47.8% o 04 ZURHiE:
A o BEFFTEE I DL g U VR Bl 01~
20+ 0310121319 20 s AE WAL E
B RN o EEARITIILER @ Fagrest
RGN B REAR o AUREAR ZZ »
PRI FT A s A G o R LIRS

£ WEFRZ M (K (1960-198, 5-9 1)
Table 6. The persistance of main types of upper air charts (May--Sep, 1960-1968)
= g | =% x| =% | mE | ax | | am | oaor | L% e | ThE L &
: 1 | - anl I A
ol 18 7 4 2| .2 0 1 0 1 0 a5 10 28,6
02 10 6 7 8 5 5 3 o 0 2 46 30 5.2
03 16| 17 5 6 1 2 3 2 1 1 54 21 38,9
04 B 6 0 0 0 0 0 0 0 oy 9 0 )
05 I 1wl .8 2 3 0 1 0 0 0 0 22 & 27,3
06 51 .9 2 3 1 0 17 0O ) 0 21 7 333
Y 1 2 ol 0 1 0 0 0 .0 0 1 25,0
08 3 1 2 0 0 ) 0 0 -0 0 z 33.3
09 6 6 0 0 0 0 ! 0 0 0 13 ‘: 1 16.6
10 12012 1 2 1 1 0 0 0 1 W 6 200
11 7 7 3 5 1 0 0 0 0 ) 23 9 39.0
12 P 8 5 6 2 2 2 1 1 0 38 19 500
13 g 9 2 o 1 0 G 0 0 1 19 4 210
14 12 ‘ 4 2 1 1 0 0 0 0 0 0 | 4 20,0
15 14 11 7 3 0 1 0 0 o 0 36 11 305
16 11 2 3 o] o] 0 1 0 0 0 17 4 - 235
17 6’ 3 3 0 o 0 0 o} o] 0 12 25%
18 51 8 P 0 0 0 0 0 16 5 31.2
19 8 5| 6 1 i o| 1 0 1 27 15 55.6
20 3 3| 3 2 1 0 0 9 2 23 11 47,8
21 14 4 8 4 3 1 1 G 0 0 37 19 51.3
p. C g | 1es) 13| 67| 55| 28| i5| 13 4 a 8 5c8 1 188

IR —R G o JLIEBHE e TR T » R
R—ERZER .

SRR R R (SR TR s A A B
PIgtEt o ERBMEN o MIIREHBIHEZ £ 71
KEF o PHAET I B RS BIME N 2 TR 4 B
% o THEETHBIEE R R o SIERE

EiZeTULl 03 MINHES » MELHEL 54 %o ELUE
£5 02 WEBS > 5 21 % (38%) 5 M 01 Mk
R 5 11 2 (0 %) o HERSH 02 T»
7H 46 o5 ST 03 BES 51 17 & (379

s 01 THRF o 3 14 % (302 » BAKER o
I T LU I 4 S — s AR YT



— 14 —

R B o
PR B H B B s R, o B AT

Rebra il B BIRR B ARR » 45t 137 K Hep

oA B 4 (322 0 18 G EE 31 & (28

%) MBEBERTER A B 651 114 o B

B 3 62 2k (55%) » (LI5S -
" RN R R A B R T R R IR EITERR 2,
BE o
A-SEREAMRITZES

EEHERE (Barry and Perry, 1974) 7&K
AEZ AR (Synoptic Meteorolegy) Hi
g BOGER BN S E RSB
HERES IS 2 AVAS BR o ST BRI MLME » RATRIE
BERAEZIE o (AHET 1960-1968 i ipHEH
W RRE M W5 B E x5 - fhas
Ba&EN% » TGRS, » BEESAHET

2
e R Y

\ 21 &
38% i+
y
17 1t
9
14
2*% 30%
9 7
19)55% (ioy,
7 (03)]
g
(w7 108)3,
14 5
3 11
27% 30%
9 6
32% 209
5
19%

E/A. ®2s (500mb) {EfRERICER) 2 R IRER R a8

Fig. 8, The frequency and transformation of
main types of upper air charts (May-
Sep, 1960-1968)

B o HPELERREN 36% « BE=REE&HE 13
% o EARIE R LA EG 6% o EMEE » llad2
BRI (EE) »

MR E—F 7 I AL M B AR R 2 TUAH R
& BABEFL Ba+9%-8a+9% % 8b+9 BE
BIEEEAE » &5 10% » HKAIR 8b+9a
8a+9b+~8b+9b LI 8e+9bs H(hiy B % o Bk
8a+9b MMmME » Az 02 Biskik 162 » 038
# 189 512 % 01 #& 119 520 B 15 i 8%
= Bl Ba+9b BfiE » &gt 03 & 02 BEE
{f 15% » 06 B (L 9% o = 8b+9f ZHHEM »
e 03 HHEE G %+ {4 43% 2% » R 02 &
s ifli 19 % < 5 864 9a FpiFaE 19 TUHEE &Y
192 » B 12 BER&4L 14 %> 1 11 7 20 THEE&
FEAG 102 - 1960-1968 4 5-0 HAaimibmEiiRg
ERCA AR B

L. #as (500mb) rhifEE ™ (RIRDZ M IRIFES e i

Fig. 9. The frequency and transformation of
sub-types of upper air charts (May-Sep,
1960-1968)



C PHESESRSEANE YRR ARERE
BIGRIEAS » BAFFENZHRIL o FRERERE
F%E » THSRA BAT{RiE—F 2 iSRRI o

A~BFHER L2 ERLREE

EER TR BT R R »
TS kB Es — P EEARR (3 » 1976) » (H44E
HNT £ R e TR I B R R R BT R B R
b PTSHERAE S AWE BT

B 1060-1968 JLEREE (59 F) MWK
#ze (500 mb) E LG CERTR TR » BRE
LG Ly RIS R EEER DAL ~ DREE ~ ST 20k
FSEEOE » REHInE—XK (CO00GMT) HBEES
ZER XM R ERAES2 I RR 2N

SRR  ERNERARE 18 EAH
(AR IR o IR RO D P RO B A
ol REIE - R Z B R AARLE - (35S
e s RS 100 4 HE—EE 15
5 WS 50 &> SRR LEBIERS o« BEER
18 s BENSEER (L REA (ERD) MR
Fio

AR AR Al R A AR » FHERE - B
£ by WE 4 MR 3 BR 2 2ER 1 BR
0 o BEREZ 2 EEEARAME R - TRREERDL
i85 » TISRIARIET R » A/ —BEREAZER

DB RRAOELURTEEE 136 4 FAHEET
SE—i o R 610 2 v AR TR 0 1
BREHTFR » HUBEHER « BB BE
BAE s HBIE—&E » TR 681 BERER
BRZALE » R E R - RERIEHO
PRIRENATE » LARIEE—HZHTE

— 15 —
#t FREREERADEERESZRE &
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Appendix : The Combination of Surface and Upper Air Grosswetterlage
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Satellite Cloud Imagery Applied to Mesoscale Analysis
and Forecasting for Taiwan and Neighboring Area

= OF R 2 F % ¥ &
Pao-Chin Hsu Tze-Ching Liu Cheng-Fa Tseng
Abstract

By using colour Digicol Density Analyzer and comparison of VIS
and IR satellite picture the satellite imageries of the year 1973-1975
were used to analyse and test the relations between the cloud patterns
and the movement of typhoon, the occurrence of thunderstorm and the
distribution of fog for Taiwan and neighboring area.

The patterns of Center Dense Overcast and Arc Cloud as well as
the orientation of high cloud lines or bands were fouud to be as a good
indicator for movement of typhoons over Taiwan area.

The morning NOAA pictures were shown as a good tool for predic-
ting local afternoon thuncerstorm occurred due to day time warming
and sea breeze ascending as well as caused by tropical depression or
typhoon or front stationary to the north of Taiwan or approaching
slowly from north.

The use of satellite picture for prediction of fog dissipation was
discussed- Because the overall feature of occurrence and cistribution
of fog can be clearly shown by satellite picture and so it is very useful
for navigator and fishmen.
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A Study of Drawing Weather Map by Computer

I A 8

Y. J. Hsu

# i *
C. Y. Hu

Abstract.

This paper describes how to draw a weather map through the
computer from a set of meteorological data points which bave been
interpolated on grids. First, to find out intersections of the isolines

and grids, then by applying the theory of spline under tension to fit a
smooth curve through these intersections. The weather map produced

by this method is smooth and reasonable.

This method derived in

this paper can be used to draw contours, isotherms, 24-hr isallotherms.

isallohypses on each of mandatory level, thickness, 24-hr thickness-

change charts as well as prognostic charts. All isolines can be plotted
by either solid line or dash line. And the size of the map and the
color of the isolines are optional for the user.
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Report on Typhoon * Billie”

//
G

Abstract

Rillie was the only typhoon hit Taiwan area in 1976.

Its life cycle lasted for 7 days from August 3 as a tropical
depression untill eventually dissipated on August 10 when Landing in
China Mainland. Though it travelled zigzigly before developing into
a tropical storm on August B, Billie took a course of westnorthwest
at night of August 7 with a lowest central pressure of 910mb and
maximum wind of 130kts near center. It appeared as a severe typhoon,
picked up a rather steady track toward west and stormed at night of
August 9. It landed on China Mainland prior to its dissipation on
August 10.

The Central Weather Bureau issued the first of its typhoon warning
report for Billie at 081200z when it was located at 23.7N, 1284E, 770
miles ESE of Taiwan.

Casualty and damage report compiled by the authourities indicated
4 dead, 8 missing, 4 severely injured and 20 wounded. 12 vessels were
damaged, including 3 sunk. A great damage was made to ¥TPC's
transformers and Transsmission towers in Lin-Kou and Ta-An River

area with an estimated cost of over 103 millions NT dollar.
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Table. 1. The Comparision of Typhoon Billie’s Eye-fixed by different Radar staions

Ep'ﬁ‘ﬁ; & %, 47 . - . - :
H # = - L] (937) Bk (927) | BES (918) | & (699 L= (74
fl

8 A 8 [ 15 & 237N 129.6E 8 A10E08 25,0 120.2
16 237 1296 _ 09 251 11v9
17 ik 10 251 1197
18 fik 1 253 1194
19 237 1288 12 253 1190 7‘%@
20 237 1284 :
21 238 1281
23 257 1275 |
23 238 127.6 ‘
24 238 1275 | 228 1275

8 B 9 B O B 238 1273 | 239 1273 | 238 1271
0z 240 1272 | 240 1200 | 238 1269
03 240 1268 | 241 1268 | 239 1267
04 241 1266 | 240 1264 | 239 1265
05 241 1264 | 240 1262 | 239 1263
Q6 241 1262 | 240 1260 | 240 1261
o7 | 240 1255 | 281 1258 | 240 1259
o8 240 1257 | 242 1257 | 240 1258
09 243 1254 | 242 1254
10 243 1252 | 243 1252
1 243 1250 | 243 1251
12 243 1249 | 244 1249
13 244 1246 | 244 1246 | 245 1246
i4 264 1245 | 245 1245 | 245 1245 |
15 246 1243 | 246 1243 | 267 1244 |
16 246 1241 | 247 1241 | 249 124
17 248 1238 | 248 1258 | 248 1239
8 248 1235 | 248 1236 | 249 1236
19 248 1232 | 248 1233 | 248 1282
20 248 1230 | 248 1229 | 248 1230
21 248 1225 248 1226 248 1227
22 249 1223 | 245 1224 | 249 1224
23 249 1220 | 245 1222 | 249 1220

23852053
249 1219 | mp=gn
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9Fig. a. View of Hwalien PPIL radar
" scope on, 0700Z 9, Aug, 1976.
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Fig.1¢ View of Hwalien PPI radar
scope on, 0900Z 9, Aug, 1976,
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Fig. 1 b. View of Hwalien PPI radar
scope on, 0800Z 9, Aug, 1976,
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Fig. | d. View of Hwalien P.I radar
scope on, 1000Z 9, Aug, 1976
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Fig le View of. Hwalien PPI radar
scope on, 1100Z 9, Aug, 1976,
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View of Hwalien, PPI radar
scope on, 13COZ 9, Aug, 1976,
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Fig. 1 h. View of Hwalien PPI radar
‘ scope on, 1411Z 9, Aug, 1976,
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.- +Tabie, 2, Eye-fixed. positions of Typhoon Billie observed (0946Z Aug 2, 1976 2212Z
Aug 9. 1976.) by aircraft reconnaissances and weather satellite (NOAA-4)
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Fig. 3 a. 700mb Chart, 1200Z, 6. Aug, 1976.
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Fig. 4 ¢. 500mb chart 12Z, 6, Aug, 1976,
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Fig. 4d. 500mb chart 12Z, 7, Aug, 1976,
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Fig. 6. 200mb Anomaly Chart 12Z, 7, Aug, 1975,
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Fig. 7 a, K-Value Chart for 00C0Z, 8, Aug, 1976
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Fig. 7 d. K-Value Chart for 1200Z, 9, Aug, 1976,
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Fig. 7 ¢, K-Value chart for 0030Z 9, Aug, 1976,
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Fig 7 b. K-Value chart for 1200Z, 8, Aug, 1976.

3%

e R TE R B A O BB AL B P R R0 R
FEZHas o 12N ERTRNAE TR G4 20 iy
PO » A9 SR 00T A8 » 24 B
fr » A MIEER 115 B4 - MTEHRER
ZRHE2UOAB L

RSN RN R » BEd ke 0 £
MZ BT Y 2eln] » bz 3 LR )l
THEAE o
4. 85 B 3k (Hurran 4)

JE Hope #£ Nenmann (1970, 1972) EE
AR (Hurricane Analog) » HE T3 RSN
B IR BTSRRI 28 R » WS
JEE IR R TR 2 HERE T - B AR » IRFURAA
FER RIS o MRS E N RRTER » BAA
L HZEJLHBER 220 858 0 12 RFTRIRE
HLAER TR ERER TO B8 » S Rk#ER120
BB v /NG 46 S o 24 R R RS 1830 &
HomARER220AE » BAET0 &8 o 36 /I
FlgmEiRss 177 A« 48 NBPIGHE REE
813 2 > 2 60 MG T2 /MER T 2R R K o

(7T HEBR BT LA et 2 I B RS (U 1RO o
B o B kak 12 /0eEE 24 ANERADHETEYE 0 BITHIRAL
VIR » EATHE B o SIsEE{UEENRR

SRR 8 a, BRI 8 b.o LIf&# o
M- ZHRESZHHEBERER

LR BFIREL » SRS R ETRIE
W B o (ERILU eI BB R
B0 IR M AR ST - W R
P2z £ mE S EREERS R RE

BIRAZY  OIAAZ=H » HROEES 996
ZED o A AR AREFOREE 90 2R iR
B SR BEWmEEE » RAARHZH »
BRSRERER 980 2 rh R R o SR IEE
TEWE » WUR A2 B PUER G B 910 2512 0 JpiEde
FBERZANE  AH AR BAE 940 5 » AA
R BB A AR A B T » b L EERTE
950 2= 0 BEEEILR T A0S » B ORIEAEE
975 &= RARTBH QB E I EAKEE
D SRIETE AT IE S 985 ZEE 0 BRI 9o

WA R A A B AR DR R R
A N (AR 102) » RHHAE
ISR EETE AR L E ke o BUSSEEHRE »
REA =B R B R ERESE 956.6 22 »
TR R =R =4« BIERE] 955 1%/

TR o



FZ OWNEEWE BT & kS

Table. 3, Comparison between Typhoon Biilic's forecasted positions

based on Arakawa method and actual positions,
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Table 4. Summary of Typhoon Billie warnings issued by Central Weather Bureau
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Fig. 10a. The Variation of the pressure
and wind at Chilung and Yi-Lan
during Typhoon Billie’s passage,

AR BEEREE » ALE TSRS 2
AR LR 11D« REAOREER 950 20 o iy
AT R R AEE RN - RHjhRY L
WM=SAAERER » BER=TT08 BT F=RA
T4 s BB IR ESREE 0 957.0 =T » TRk R
+ A ZRAS MBI ESEE 960.6 5200 » R4
BRE A AP  HHRE R T o AR

Fig, 10 b. The Variation of the pressure
and wind at Taipei and H iacha
during Typhoon Billie’s passage.
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Fig. 11. Sea level synopitic chart, 15Z, 9, Aug. 1976,
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Fig, 12 a. Temperature and relative
humidity wvariation during
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(1100Z~2100Z, Aug 9, 1976)
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Table 5. The meteorogical summaries of C. W. B stations during Typhoon Billie's Passage (mb)
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