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Recent Development in Meteorological Resemfches

Kennetk TC. Cheﬂg

Abstract

An unprecedented development had been carried out curing the
last decade in the field of meteorology since the shoveling up of the
International - Geophysical Year. Radar became an effective tool in
making the weather surveillance on the movement of tropical storms.
The First Weather Radars Conference.was held on March 14, 1847 at
the Massachusetts Institute of Technology,; Cambridge, New England
of the United States. Its Twelfth Conference will be held in coming
September. : -

In United States more than hundred weather radars had been
installed to meet the purpose for the researches on cloud physics and
structure of tornades and hurricanes. Through the perseverance of
the studies on radar echoes, the approaches to guantitative forecasts
on precipitation -is undergoing to some extent. The contribution shall
be considered as a great improvement to hydrological forecasting.

Since metgorological satellite TIROS-I made its successful perfor-
mance in April, 1960. The automatic transmission of the pictures. of
satellites became to be in theé operational stage of World Weather
Services. Some studies on the heat balance over the globe on the energy
received from the sun shall be continuously doveloped through the
aid of satellites. The transmission of meteorological satellite has
shown much successful results on NEPHANALYSES which will give
the clues in making further development in longrange weather fore-
casting.

Another prominent success is the Plan of Weather modification
during last few years. The experiments made in the Atlantic on
Hurricane Modification had also shown with some success. This will
bring a new phase of development in the field of meteorology in
near future. '

Through the enthusiastic endeavors in the development of space



science brought in a branch of study on the response of weather
phenomena to variable extraterrestrial influences. These ideas might
give a pull to a closer relationship on the study of astronomical and

meteorological sciences.
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Some Discussion on the Numerical Forecasting

Model of Prec.ipi tation
Abstract

From the physical consideration about the behavior of the atmos-
phere, itis'generally expected that we have four types of waves such as
the planetary wave, the inertia wave, the internal gravitational wave
and external gravitational wave. The qﬁasi—geostrophic approximation
enables us to pick up only the planetary wave, neglecting othor three
types of wave. ' ‘

In order to explain atmospheric structure in detail, it is required
to obtain -the higher accuracies of forecasting elements compared
with those obtained by the quasi-geostropic approximation. As the
one of the non-geostrophic problems, we treat the internal gravita-
tional wave in connection with precipitation.

- At first, to make clear the physical meanings of the internal
gravitational wave by using the scale analysis. Second, treat the me-
thod how to pick up only the internal gravitational wave, neglecting
other types of wave. Third, a numerical prediction model is designed
for studying the heavy rainfall associated with moso-scale atmosph-
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eric behavior.
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On the Formatzon of Warm Core in Relaz‘zon to Cyclogeneszs

Shyue-yih Liao . .
Tay-how Lee . .

Abstm'!ct

It is suggested that the warm core plays an important role in the

origin of extratropical cyclones, in the similar mechanism for the
formation of the eye of tropical cyclones. Detailed analyses are made
on the atmospheric thermal structures of vertical time section while
some cyclones initiated near Taiwan. It is found that warm cores are
existing in the middile and lower troposphere from surface to the
altitude about 3 to'5 km. An attempt is also made to formulate the
equation which governs the convection in the atmosphere induced by
heat source from both hydrodynamic and thermodynamic aspects.
Such mechanism is proved plausible after solution has been modelized
and simplified. Thus the formation of warm core can be regarded as

the primary stage in cyclogenesis.
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__Observ__ation of the Total Amount of Ozone over Taipei

Shih-chong Lu
Shieh Lin
Abstract

The Dobson spectrophotometer No, 95 was installed in the Taiwan
Provincial Weather Bureau at Taipei in summer of the year 1965 for

measuring the ozone in the atmosphere. In the first half of their .

article was given a short explanation of the instrument and the results
‘obtained from the. calibration of the wedges, standard lamp tests,
mercury lamp tests. -
At last, the daily mean values of the total amount of ozone obta-
ined from the direct sun observation on clear days, observation on
clear blue zenith sky and the ozone density in atmosphere at surface.
Relation between the deviation from the monthly variation of the
ozone amount and weather conditions were studied. Positive deviation
were found near and in front of travelling anticyclonic centre, while
negative ones were generally found near the centre of surface low

Ching-shih Shy
Fo-lai _Cken

or southern currents.
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Table 1: Mercury lamp test
# h ¢ E b HBRHES : No. 95
A i ‘“965. 8. _6}:965.1&16{1956. 3.10
® | By 5 | 33.0°C 26°C 20°C
i #| 83.00C 26°C .| 20°C
| ® # | 83.0°C 26°C 20°C
¢)) 82,5 89.0 8.2
Q (2) 825 81.5 81.2
by ¥ 85.00 8525 | 8470
(. | 894 89.0 88.1
22} 2 829 81.6 81.1
= 9 86,15 85.30 84,60
'$)) 89.4 89.0 88l
Q; (2 82.7 81.5 81,1
R ¥ 86,05 85,25 84,60
'O 89,6 89,0 88.2
Q, &) 82.7 815 81.2
bis # 86.15 85.25 84,70
'ON 89.5 89.0 88,1
Q, @ T 826 81.5 8.1
i # 86,05 85,25 84.60
Q F ¥y @ 8508 | 8526 84.64
Q 7= & 86,17 85,31 §4.38
i = | —009 | —005 + 0,06
F o EEEEWIE

Table 2: Standard lamp test

— 90 am
) EHEE LSBT SE RSB
tog{F), =~ L Rs ~n(Re)}~ {Ro=n(R)})

_Iog(gpn) 10g) C“) veessnens(1)
R hRe Doy - CBESEBAE G

%ﬁ*ﬁ%&o@&QEQ’%4 DRI ) —i
E‘Tﬁ(—gﬁ) (C:l +const _ ‘
“COIlSt"l&ﬁu?kw?ﬂ}z%’ﬂ&&ﬁm@%@?%ﬁ

== \T, EY&IE
Table 3: Widge calibration test
W uEr Eb BEERHTE + No. 95

A 1 ‘1965. 8, 4(1965. 10 16:1965. 12, 20"1966.“3_. 5

595 592 | 592 59,2

Ay 600 | 595 59.0 59,7
59.5 59:4 59.5 60.0

57,1 57.0 56.8 57.0
D;) 57.0 57,0 57,0 57.2
57.0 57.0 57.0 57.5

™ Ay 597 59.4 59.2 | 59.6
@ | DA 5RO 57.0 57.0 57.2°
# 1Azl b64 56,4 56,4 56,4
i& | Daa 52,5 £2.5 52.5 52.5
Ay 33 + 30 + 28 + 3.2
s | Dax| +45 | +45 + 4.5 + 4.5

B Ry 11965- 8,13]1965. 10, 91966 3. &
5 126.0 125.0 121.0
% 126.2 125.2 122.0
126.5 125.1 1220
i
K i 127.0 125.2 1225
@ | 185. 184.1 180:0
= ﬁg 185.5 184.6 1805
2;. 1856 1845 . a8L2
&
15 % 186.0 185.1 152,0
i&ﬁ l e
by [HetiR| 1264 125.1 121.9
(xand y) E kiR 185.6 184,6 180.9
% AseE| 0985 0.971 0.957
_fg et 1.629 1618 1.577
B 2 (AN ‘ 0644 | 08647 | 0640 -
B 59.0 58.1 585
% 59.2 58.3 585
595 ° | 584 53.6
pis P 59.2 58.2 58.7
i 1210 | 1200 120.1
& %-E 121.5 119.9 120.0
<1215 | 1198 1200
5 i (215 1200 120.2
W |[mes 592 58.3 53.6
(x only) :ig febkd| 1214 11979 1201
% Hielm 0286 0,277 " 0.280
E skl 0932 0917 0919
ok om & (aN) | o616 | 0640 | 0,639
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Table 4: The relation between the
total amount of ozone and temperature,
pressure '

%ﬁfg % B | & it
A . Fol i = ‘ soomb | #i | 500mb
—0174| —0240| —0021 | —0322

+ 04584 | 40007 | — 0055 | — 0.208

~ 0009 | —0451 | --0357 | +0.142

10 + 0734 | —0592 | — 0528 | — 0,682

1 C 402362 ] —0203| +0074| —0,182

12 —0o10| —os74| - 0027 | —0.156

+ | TR
ANs=A{Rs—n(Rs)}

N —K’{Alog(-};) +A10g( Cp)+A10g -

(—%\ } AK’{Iog 1,)+log( ‘éi)

+Iog( (C::i ) } ........................... (@)
H_EX " H i Lamp &{%ﬁm@kﬂﬂjgﬂ
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JEER R B AL » Standard Lampatf 2 M S5 Ri (8
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3. JeBHBLE (Wedge Calibration Test)
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Qﬁmgﬁz A Brief Report on Typhoons in Non‘h—Westem
D .

Paczfzc dmmg the Yemf o I 965
Abstract

In the region of Northwestern Pacific, the frequency of occurence
of tropical cyclone during the year of 1965 in comparison with the
normal was rather higher. The average of last eighteen yvears was
278, but the actual number was 33.0. Among them, 18 had reached the
category of typhoon intensity, and three typhoons had invaded the
area of Taiwan.

Typhoon Dinzh first generated over the sea at Southwest of Guam
on 13 June. It showed a slight recurvature of its trajectory which
turned to northwestern direction and had a direct hit along the southeast
coast of Taiwan. On the invasion of Typhoon Dinah near the vicinity
of Taitung at midnight of 18 June, the instantaneous wind velocity:
reached £0.2 m/s when the barometric reading was reported at 955
mb. It caused a great damage at Taitung. Approximate loss was
estimated more than TN$ 300,000,000 dollars.

Typhoon Harriet was the second typhoon invaded Tiiwan in this
year. She was first appeared over the sea at southwest of Guam on
synoptic chart of 0000Z, 22 July and took its course moving toward
northwest. She hit the neighbourhood of Hsinkang on 26th July and then
traversed the island. The highest wind velocity recorded at Lanyu was
51 mfs during the passage of the storm. Minor damage had been reported
at the east coast and northern sectors of Taiwan.

Typhoon Mary first appeared on the synoptic chart of 15 August
and reached a maximum wind velocity of 75 m/s near its center on 17
August. She landed at the vicinity of Yilan during the midnight of 18
August. Some damages had been occurred along the passage of the
storm in the district of Suao and Yilan.

During this year, the number of tropical disturbances was nume-
rous from the month of July to September, then' suddenly decreased to
the number below normal. No tropical storm was observed in December.
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Table 1: The summary of typhoons which invaded Taiwan in 1965
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Table 2; Summary of typhoon occurrence in North Western Pacific since 1947
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Fig. 1: The positions of tropical storm first appeared on synoptic chart in 1965
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Fig. 2 : Typhoon tracks in January, 1865
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Fig. 3: Typhoon tracks in February, 1965
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Fig. 7: Typhoon tracks in June, 1965
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Fig. 9: Typhoon tracks in August, 1965
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Movement and Surface Pressure in 1965

Abstract Chi Ke—ksun

The techniques of tropical cycione forecasting fall into two categories in
recent years: namely, subjective methods and objective methods. Among the
objective methods, Veigas-Miller's screening procedure of forecasting Atlantic
hurricane movement seems to give good results. Dr. H. Arakawa had also
developed a similar method in 1962 to forecast typhoon movement and centrai
surface pressure in the Western-North Pacific area. Two years later, he revised
his regression equations and divided the North Pacific into two regions, separated
by the 27°N parallel. The set of equations for the southern region can be used
in Taiwan in nearly all warning situations. A test was made on the typhoons
of which the Taiwan Provincial Weather Bureau (TWB) had issued Typhoon
‘Warning Bulletins during the 1965 typhoon season. Both the 12-hour and 24-
hour forecast position and central pressure were computed.

Comparing the Arakawa New Method with the subjective forecasts made
by the TWB, the mean vector error of 12-hour forecasts in 17 cases by the former
was 57 N. Mi, while those by the latter was 60 N. Mi. The mean vector error
of 24-hour forecasts in 28 cases by the former was 128 N. Mi., while those by
the latter was 143 N. Mi. This seems to indicate that the Arakawa New
Method gives slightly better resuits than the TWB’S subjective forecasts.

Since the number of cases tested hardly justifies reliable conclusions, the
author computed all of the 12-hour and 24-hour forecast positions by Arakawa
technique, at six-hour intervals during the typhoon warning period in 1965. The
mean vector error of 12-hour forecasts (a total of 55 cases) was 71 N. Mi,
while the error for 24-hour forecasts (a total of 54 cases) was 121 N. Mi. If
one compares the laiter value with the mean 24 Hr. forecast position error of
181 N. Mi. in 405 cases by subjective method used by JTWC (Joint Typhoon
Warning Center, Guam) in the same year, it can be seen that Arakawa’s
objective method shows a better skill. Among the cases tested hitherto, typhoon
Jean and Rose gave the best results, their mean errors being only 51 N. Mi.
and 52 N, Mi. respectively for 12 IIr. ferecast periods. ' ‘

The scatter diagrams for both the 12-hour and‘ the 24-hour for'ecast_
position errors shows that the least errors fall within the SE-quadrant and the

most errors occur in the SW-quadrant. The sketch of the computed track

shows a rather constant deviation from the observed best track. Those typhoons .
which moved northward deviated mostly to the west, while those moving
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westward deviated mastly to the north. It was also discovered that @ largest
errors occur during recurvature and @ when the center position was located -
South of 18°N lat. The errors also become larger when the typhoon is passing
overland through Taiwan. :

The central pressures for 12-hour and 24¢-hour forecast were computed by
Arakawa’s technique in the 1965 season. It is interesting to note that the mean
error for 12-hour forecasts (62 cases) was 6 millibars, while those for 24-hour
forecasts (P9 cases) was 12 millibars. However, the 12-hour forecast shows a
better indication of pressure tendency with the computed curve tending to lay
behind the actual curve in time.

It has been shown therefore in this study that the Arakawa New Method
promises to be one of the most effective operational typhoon forecasting
tools and is suitable for use on this island.
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Fig. 1:Arakawa New Method Grid (with[ ]12-hour; No[]24-hour)
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Table 8:The number of forecasting typhoon
center by TWDB in 1965 season
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Fig. 2:Scatter diagram of Arakawa 12-hour forecast errors
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errors
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On the Three Days Prediction of Typhoon
- Movement in the Far East

Abstract

Through a systématic review and a careful study of the past 50 typhoons
that occurred in the Far East during the period from 1959 to 1965, the auther
found a close relationship between the track of a typhoon and the distribution
of the precipitable water. This study introduces several experimental rules
waanMumMgTMEMMW%amMﬁHMM$mwmmmmm

1. Typhoons have a tendency to move forward to the region of greatest
moisture content. The angle between the actual movement of the typhoon
and the forecast path based on this tendency resulted in the following findings.
In general, it deviated 8.5° on the first day; 10.2° on the second day; 16.6° on
the third day and 194° on the fourth day. The possibility of forecast accuracy
based on the above data is 80%.

2, Typhoons do not often move in to the drier regions, but pass around
them.

8. At the lower latitudes the variation of precipitable water is very little
and is a conservative property. Therefore, it is possible to forecast the long range
path of typhoon. But in Mid-latitudes this method because unsuitable for long
range prediction since the precipitable water is subject to rapid changes due
to the upper westerly wind.

4, It is easy to work out a distribution chart of the precipitable water,
based on current observation, therefore this method is very convenient to

Hsu Chin Huai

use in operational typhoon forecasts.
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Table 1 :Dew-point and precipitable water vapor (241200Z Aug. 1963)
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Table 2 : A statistic table of typhoon forecasting
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A Study of the Atmospheric Ozone
and the Weather

Abstract

The total amount of atmospheric ozone was observed in Taipei,
throughout the period from July, 1965 to August, 1966, by using Dobson’s
Spectrophotometer. The analysis of ozone amount observed in Taipei
shows a seasonal variation with maximom in mid-summer and
minimum in early winter. This seasonal variation is different from
that observed in the temperate zone and even at the same latitude
as Taipei (Taipei is located at 25°N). Somme explanations for this diff-
erence are given in this paper. ' :

~ Positive correlations between ozone amount and surface pressure
in Taipei are obtained which indicate that an excess of ozone
is always associated with the extension of the Siberian anticyclone. A
survey of theories and facts about atmospheric ozone and its relationship
to weather will be described and discussed in detail in this paper.
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An Investigation into the Relatzonsth of 3—day Czrculatzon

Anomalies to Typhoon Formation and Track in

the Northwestern Pacific ng-cme Ckeng

_ Abstruct

In the first part of this paper, the auther carries out a statistical’
investigation on the typhoon generation place, it$ intensity and track.
Some comments are made about their relationship.

In the second part, some 3-day anomalies in' the Far East and
Northwestern Pacific are related to the formation and movement of
typhoons in the Northwestern Pacific. Through this research, we find
that the use of the anomalies of upper'air*ch'arts at the 500 millibar
‘level of Far East and Northwestern Pacific can be useful in making -
an extended range prediction on the generation - and movement of -

typhoons
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Fig. 1:Classification of typhoon appearance
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Report on Typhoon «Judy”
Abstract

Typhoon Judy was the third tropical storm revolving 'in the Wes-
tern North Pacific this year, and it had considerable effects on Taiwan
due to the invasion of the storm.

On the morning of 22 May, a tropical depression was discovered
in the South China Sea, moving slowly eastward directly toward
the Philippine Islands. When it developed into typhoon, its track
changed toward the north. On the synoptic chart of 0000Z of 27
May, the storm built its force up to the stage of a typhoon. Beginning
from 29 May, the track of typhoon Judy changed its direction gradually
toward the northeast, then to the east. She landed north of Kaohsiung
and traversed the southern portion of Taiwan. Finally she moved out
at north of Taitung into the Pacific and changed her course toward
the northeast. This ‘type of typhoon track israre according to our
climatology records.

~ Although typhoon Judy had become weakened before she hit
Taiwan, the banana fields near its path were seriously damaged. Loss
was estimated in the amount of 620,000,000 Taiwan dollars.
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During the passage of typhoon Judy, six persons lost their lives,

teri persons are missing and about three hundred houses had been
demolished.

Maximum wind velocity over this island was 26.7mfs reported at
‘Kaohsiung. Continous rain fell over the whole island after the storm
had passed. Hence the rainfall of the storm period can hardly be
" categoried. As computed to the end of May, most stations in the
eastern. portions of Taiwan received more than 300mm of rainfall
during Judy’s passage.
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Strong South West Flow Advecting Moist and Unstable
Air Caused the Flood in Central Taiwan Starting
in the Evening of 7th August 1949
Abstract Hsu Pao-chin

Theoretically strong south west air current bringing along with
moist and unstable air mass and being forced aleft by mountain
Range can cause heavy rain. Southern 2/3 part of Central Mountain
Range in Taiwan are oriented from north to south with some
branches extending toward west over the northern-area of Changhwa
Taichung and Pintung County. The northern part of the Central
Mountain Range extends from south west toward northeast direction.
As indicated by the Tung-Kang Racbh data there was strong
south west flow prevailing from surface to 500 mb level during 6th
through 9th of August 1949, Those south west air currents met central
and southern part of Central Mountain Range and caused heavy
precipitation, especially over the area around Pintung and Changhwa
County. This fact is in line with the distribution of rainfall recorded
during that period of time. It began over Pintung area on 6th and
ended over the same region on 9th. During the 48 hours period of
time from Tth to 8th, the heaviest rainfall was recorded over central
Taiwan. .

As to the question why Was' the flood the severest over central
Taiwan and why did it start downpour frOm 7th evening, there are
three reasons as follows:

1. As indicated by the Raob data of Tung-Kang, 1200Z Aug., Tth
1949 the south westly wind became increasingly stronger and brought

along more moist and unstable air. This kind of air mass met with the
highest central part of Central Mountain Range and the extending
westward branches to the North of Changhwa naturally causing the
heaviest precipitation. .

2. The strong south westly wind flowmg over irregular mountam
branches ¢an make many eddies which increase rainfal and will travel
with the wind. These eddies will slow down when they arrive at
Changhwa and Taichung area owing to the barrier of westward
branches.
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On the evening of the Tth of August 1949 there came much further
more stronger south westly wind bringing along very much more
moist and unstable air mass. This would cause bigger and many more
eddies. A large number of such eddies concentrated over central
'regions of Taiwan and caused a lot of rainfall.

3. From the continuity of the upper air trough and the  surface
pressure and temperature readings we know that a weak trough was
coming near central Taiwan donring the evening of Tth. This trough

may make some contribution to the heavy rainfall overthere.
All the above reasons are due to extraordinarily strong conver-

gence over that special.region and during that special time in addition

to the incoming of unusual moist and unstable air mass.
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Table 2: The height comparison of
various constant pressure levels
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Table 3: Raob data of Tung-kang

Aug. 5th, 1959, 1200Z.
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900 22 90 26 ‘ 11 16| 3042 348
850 19| 90 28 10 15 308 3475
500 17 91 27 Q7 14] 3095 348.0
743 12 84 27 08 100 3105 3390
711 13 43 27| 05 6! 3155 333.0
Fiein] 12 45 27 08 5 3160 3310
654 10 49|, 27 11 6 320 3380
562 0z 61 26 12] 5 3245 340.0
500 -3 A8 27 11 3 330,00 3400
465 —6 40 26 08 2l 333.00 3400
4000 —13 29 24 10| 1 339
370 —17 48 26 19 0.8 339
336 —21 31 26 19 0.6 345
300 —28 25 21 0.5 3485

SEPT : B AE484ES F 6 1 1200Z Hasids
Table 4: Raob of Tung-kang Aug.

6th 1956 1200Z.
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Table 5: Raob data of Tung-kang
Aug. Tth 1959, 1200Z.
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300 —25 44 - 25 17 0.7 351 354,0
227) —39 37 33 17
200 —47) 35 25
150i —63 36 39
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Table 6: The height comparison of various constant pressure levels and tropopause
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o 1200Z 27 216 1 1ns | 1 7.1 ik
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India
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Studies on the Runway' Winds of Taipei International Airport

Abstract

Min-Deh Chow

Under the influence of terrain, the prevailing winds on the runway
of Taipei. International Airport is almost confined to east or west.
© Taipei International Airport is sheltered by Central Mountain Range
from the southerly wind. According to the statistics over recent five
vears (1953-1963), southerly wind never exceeds 32kts. The ideal dir-
‘ection of runway on Taipei International Airport is 095°-275°,

"When typhoons or fronts pass through Taipei Area, the wind

speed on the runway of Taipei International Airport may exceed
eighth grade (Beaufort’s scale) and thus threats the security of air-
crafts. Among these winds over eighth grade, with about 97.6% is

due to typhoons.

Assuming the local pressure being same, the maxzimum gust of
easterly wind is stronger than westerly wind. Its forecast formulas -

are as follows;

V = K( 1025—P)-ereee
V= K'3/T000—P +eevreeee

‘Where V is the maximum easterly wind speed (knot), K is cons-
tant (1.8), V'’ is the maximum westerly wind speed (knot), K’ is
constant (18), P is the lowermost pressure (mb) in Taipei.
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Fig. 1: Chart of vicinity of Taipei
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Table 1: Resultant wind direction and
mean velocity.

&R E m |

A P i OE o=
1 N 72° 4’ E 571 (knot)
2 N 8l° 3 E 691 4
3 N 77° 10’ B 533
4 N 76° 02/ B 494
5 N 69° 50/ & 364 o
6 N 55° 00’ E. 09 4
7 N 28° 50’ E 080
8 N 64° 35 E 273 4
9 N 69° 00’ B 516 4

16 | N7°127E 755 L
1 N8l o’ E 774 4

12 N 79° 45/ E 7,26 »”

year N75° 200 E 483 4

(1959-1963)
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Fig. 6 : Monthly wind rose and meéan direction
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Table 2 : Statistical table of sea breeze (July 0600Z 1952-1961).
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#£3 1 BEZWHE (L HE 1800Z 1952-1961)

Table 8¢ Statistical table of land breeze (July 1800Z 1952-1961).
Il Wj?ﬁd speed(ﬁ. &%ts‘
Wind direction 0 | 18 | 46 | 710 | 1116 | 17221 | 2227 | 28-33 | Total
Calm 211 / . / / / / / / 211
N 1 1
NNE s 0
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E 1 P 2 1 1 1 10
ESE 2 1 1 1 1 8
SE 1 1 2
SSE 1 1 2
5 1 1 2
SSW 2 2 4
SwW 5 1 2 8
WSW 2 3 5
w 6 & 3 15
WNW 4 1 5 10
NW 3 6 4 13
NNW 3 ] 4
Total 211 36 32 17 10 2 1 1 310
F 4 BRFEZSSE R E =238 2 Mzt &
Table 4 : Monthly distribution of max. wind =85kts and cross wind =23kts in
Taipei Airport '
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Fig. 7; Surface chart of typhoon “Dinah” (June 181400Z 1965)
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Fig. 8: Surface chart of typhoon “Harrigt” (July 2522007 1965)
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B9 : goE “Harriet” BREAGEZREHE
Fig. 8 : Surface chart of typhoon “Harriet” (July 260800Z 1965)
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Fig. 10 : Relation between max. WIND and min. pressure in Taipei Airport.
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'Report on Typhoon “Tess”

Abstract

A tropical storm was generated in the South China Sea, named
Susan, on the synoptic chart of 0600 GCT, 13th Aug., 1966, Six hours -
later, another tropical storm, named Tess, appeared in the vicinity

of Okinawa. Storm Susan stagnated for a period, then moved toward
the northeast, while Tess gradually moved toward the west. They
apparently were influenced by the Fujiwara effect. Susan moved with
a speed of 11 knots and entered the Bashi Channel on 15th Aug. with a
maximum wind velocity of 30 m/s near the center. When Susan reached

the neighbourhood of Lanyu on the next day, her intensity suddenly

decreased to the depression stage. Meantime, Tess was approaching

the northeast, near the Sea of Taiwan and her intensity had

increased to typhoon category. The maximum wind velocity near the

center was 37m/s as

reported by reconaissance aircraft. It is

interesting to point out here that the maximum wind velocity was
478m/fs recorded at Lanyu which was much higher than the former

value. It is quite clear that the high wind of Lanyu was a result of

typhoon Tess, not Susan, and also was caused by a secondary low
over its vicinity due to topographical effects. '

No wind stronger than 18.3 m/fs was observed over the land of

Taiwan during the passage of Tess and Susan. Heavy rainfall was
recorded over Alishan mountain during and after their passage, and
caused flooding over Southern Central Taiwan. Light damage of
highways and sugar fields was reported.
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Table 1: The meteorological summaries of weather stations of TWB during

typhoon Tess’s passage 558 16~1TH
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Report on Typhoon “Cora”
Abstract

Typhoon Cora was the third typhoon that invaded Taiwan in
1966, She first generated over the sea southwest of the Mariana
Islands, located at 13.3°N and 141.0°E on the Synoptic Chart at 0000
GMT, 31 Aug Her intensity increased rapidly to 40 m/s within 36
hours and reached the stage of a moderate typhoon, moving to the
north-west. Twelve hours later, the maximum wind velocity in
the vicinity of its center was reported to 50~60 mfs and she thus was
classified a strong typhoon. The Taiwan Weather Bureau issued its
first Typhoon Warning at 14:30 GMT, 3rd Sept. Cora changed her
direction to west-north-west and began to slow down as she
approached Miyako from the southwest. Later on typhoon Cora could
be observed clearly on the radar scope is located in Hualien and was
inaugurated this year, which indicated that her direction continued
to the west-north-west with a speed of 10 kilometers per hour. Ifs
maximum wind velocity increased to 63 m/s and center pressure
dropped to 917mb.

On the morning of 5th Sept., both the synoptic analysis and the
radar scope showed that Cora had gradually changed its course
toward the north. This new track apparently was influenced by a
weak trough to the north of the storm. This situation was quite similiar
to that of typhoon Gloria in 1963. A few hours later, strong typhoon
Cora switched back to a westerly course and sideswiped northern
Taiwan. Its center passed near Pengchiayu. The maximum wind ve]ocity
observed at that station was 62.7 m/s. The instantaneous wind velocity
was estimated at about 75m/s. Fortunately, Cora was filling rapidly at
that time and its intensity was strongly decreasing outward from its
center. Hence, only little damage was reported on Taiwan. Rainfall was
concentrated over a limited area near the Tatunshan mountain area,
which reported about 400mm. Two houses in Taipei collapsed in
floods. Several highways were flooded and traffic was disrupted.
The three rivers flowing past Taipei were all swollen; the water
level at two of them exceeding the warning mark.
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Fig. 1: The track of typhoon Cora and compared with typhoon Gloria in 1963.
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Report on” Typhoon “Elsie”

Abstract

Typhoon Elsie first generated over the sea west of Luzon. Its center
position was located at 17.6 N,117.6°E on 1200Z, 13th “September. The
wind velocity near its center increased to 35mfs after twelve hours
hence reached the stage of typhoon category, moving slowly to the
north on the synoptic chart of 1200Z, 14th September. Typhoon Elsie
showed a recurvature of its trajectory which turned to north-north—
east and then to the northeast. It seemed obvious that this course

would result in a direct hit along the southwest coast of Taiwan.
Hence, the Taiwan Weather Bureau issued its their first Land and
Sea Typhoon Warning on 1300Z, 14th September,

Typhoon Elsie landed north of Hengchun, then traversed
across the southern portion of this island. Fortunately, its intensity
decreased rapidly when it approached the coast of Taiwan. The
highest wind velocity recorded at Hengchun was only 25.8m/s, although
the instantaneous wind velocity reached 387.1m/s at 0833Z 16th,
September. . ' ' '

Some damage occurred with the passage of the storm. Sugar cane
was seriously damaged, with loss estimated at more than TN$ 20,000,000,
Several highways were flooded and traffic was disrupted. The floods
in the Yilan area were serious, due to continuously heavy rainfall
a considerable time before the arrival of the storm itself,
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Fig. 1: The track of typhoon “Elsie” 8~18 Sept., 1966
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Analysis on Cold Outbreak in the Far Euast

during 22—24 th February 1966  Chin-Huai Hsu
'Abstmct '

The present work is demonstrating the reason of the severe
cold in the Far East during the period from 22nd to 24th February
1966 and the relation with the abnormal aspects of cold out-break.

The results of attacking of this Polar High in Taiwan was
severe cold, and the diurnal temperature ranges on 22nd Feb. 1966
were merely 1°C in Tainan, 2°C in Ilan, Penghu and Kaoshiung; and
8°C in the other stations in Tajwan.

The writer analysed surface and 500mb Northern Semisphere
Weather Charts, and found the source and life of Polar High, then
we could forecast the variations of the weather condition easily.

The area of negative anomalies was in Siberia (showing at Fig.
2), to the north the Lake Baikal, with a deeper trough, extending
toward SSW from Baikal lake to Tibet on the 500mb level. On the
each sides of the negative anomalies appeared two clear ridges, one
is from Black Sea and the other is from the Central Pacific Ocean,
extending to the Polar High. This weather system formed as
standard Omega type, which caused severe cold waves invading the
Far East, then an outbreak of cold waves occurred in Taiwan during
the 22nd to 24th Feh. 1966. _

The Polar Jet Stream and Subtropical Jet Stream moved toward
south, then the surface frontal-zones stayed at Bashi-Channel for
three days from 22nd to 24th Feb. 1966. Because of this frontal-zones,
we show the total precipitation of various places in Taiwan. More than
40mm. was over northen Taiwan. the max. T6mm. was in Alisan.

The abnormal weather in the Far East was generally associated
with the variation of large-scale circulation and existence of the

persistent anomalies in the certain regions, but not to any local
weather conditions restrited to the Far East.
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Fig. 9: 5-days mean 500mb upper air chart and anomalies chart
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The Climate of Hsinchu
" ' Abstract

In Taiwan, Hsinchu is usually called “windy city”. This is not due
to its mean wind velocity (29m/s) or its maximum wind velocity
(42.7m/s), but rather to its relatively high number of days with

strong wind. The average annual days of strong wind at Hsinchu -

number about 47, compared with 15 days in Taipei, 9 days in Tainan
and 2 days in Taichung.

The annuzl mean temperature is 21.95°C, with the mean monthly
temperature near 20°C from April to November. The hottest month
is July (mean monthly temperature equals 28.8°C) while Hsinchu's
absolute maximum temperature is 38.7°C which occurred in 1964, due
to the influence of a FOHN wind. The coldest month of the year is
January with a mean femperature of 14.7°C and an absolute minimum
of —0.1°C recorded in 1963. Thus it is seen that Hsinchu has a mild
winter and a hot summer climate. -

Rainfall is abundant, but somewhat less than other cities in Tai
wan. Annual mean precipitation is about 1650 mm and mean annual
variability of rain is about 21%. The average annual days of rain is
about 138. Average number of cloudy days is 182, with the number
of clear days only 41. The average annual number of hours with
sunshine is 2038, which represents about 50% of the maximum
possible number of hours of sunshine. Mean relative humidity is
82.5%. ‘ :

In conclusion, it is noted that Hsinchu is in a climatic transition
zone between Taipei and Taichung, as determined by its annual
mean temperature, annual mean pressure, annual mean variability of
rain, the number of rainy days, the intensity of rain, average cloud
cover, evaporation, yearly total hours of sunshine, and the resulting
percentage of maximum possible duration of sunshine.
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Pacific during the Year 1966
Abstract

During the year 1966, there were 30 tropical storms, in the North-
Western Pacific. Among them, 20 reached the category of typhoon
intensity, and four typhoons invaded the area of Taiwan. These
figures are a little higher than normal. Typhoon activity was especia—
lly vigorous in the months of August and September.

Typhoon Hester started the season this year on 5th April. Judy
was the third tropical storm revolving in the North-Western Pacific,
but was the first one which hit Taiwan. She landed North of Kaohs-
fung on the 30th of May and traversed the Southern portion of
Taiwan. Although Judy had weakened before she hit Taiwan, the
banana fields near its path ware seriously damaged. Three months
later, typhoon Elsie almost took the same track across the island.
Fortunately, ité intensity also decreased rapidly while approaching
the coast of Taiwan. Little damage was reported, but excessive
rainfall was recorded in the Yilan area during her passage.

Cora was the third typhoon that affected Taiwan in 1966. Her
path was quite similiar to that of typhoon Gloria in 1963. Her
direction had changed toward the north from the west-north-west
on the morning of the 5th Sept. A few hours later, she switched
back to a westerly course and sideswiped northern Taiwan.

Storms Tess and Susan passed the mear sea of this island on
15-16th Aug., only light damage to highways and sugar fields were
reported.

The total loss of lives and property due to the ravages of
typhoons in 1966 was relatively light. About 26 lives were lost and 1285 -
houses were demolished. The damage to banana fields was estimated
at about TN$ 640,000,000.
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Table 1 : The summary of typhoons which invaded Taiwan in 1966,
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Table 2. Summary of typhoon occurrence in North Western Pacific since 1947

A w - aAal= A= Alwm 85 = #lx A|t A
Foe >Jrlofm|riu|w t|n|mjfr|m|r{n|ux|x|m 1\11|11[
1947 od d o d o d o o o o o o o & s 4] 1 1 & d o
1948 1 oo o o o o o o o o o o 2 2 o 3 i o 4 i 1
1949 1 o o o o o o o o o o o o o o i i o & 2
1450 o o o o o o o o o 2 o o 1 1y o 2 # 1 s 1 o
1951 o d o i o o 1] o o 2 1| o 1} o o 1 1 o 3 1 o
1952 o o o o o o o] o o o 9 o o o o 3 3 i 3 1 1
1953 o o o 1 1l ad o o o © o o 1 1 oo 2 1 I 1 1l 1
1954 o o o d o o 1 o o o o o i 1 o o o o 1 1 o©
1555 )1 @ 3} o o 1 1.0 1 1 o o o o 2 1 o 7 35 o
1956 o o o o o o 1 1 o 2 1 1] o o o 1 o o 2 zZ o
1957 2 1 o o o d o o o i 1 o | 1 o y 1 1 3| 1 o
1958 1 1 o o o o 9o o o 1 o o Z i o 3 2 o 7 & 1
1959 o o o 11 o o 11 o o 1 1 o o o o ¢ o o =z 1 .1
1960 o o o o o o o o o 1 1 1 1 i o 3 3 1 3 2 1
1961 1 o o o o o 1 1 o o o o & =z 1 s 1| o s g 2
1962 o o o o o o o o o 1 1| o 2 z o o o o 5 4 1
1963 o o o o o o o o o i 1 o o o o 4 3 o & a 1
1964 o o o o o o o o o o o o 2 2 o 2 2 o 7 § o
1965 2 o o 2 o o 1 o o 1 o o 2 2 o 3 2 1 5 4 1
M s 3 o 6 1 o 7 3 o 14 8 2 21 17 2 85 24 7 74 a5 11
) 5| 0.2 ol 03 01 o 04/ 02 0 07 04 O1 i1 05 0. 1.8 1.3 04 39 2.4 0.6
1966 o0 o o o o o o o o 1 1 o 2 2 1 1 d o s 3 o
Ao | RER A+ Al+. —~ A+ = ala =
F = tjofm|r ofw|r|ofu|r|nfjm, cjofm|r |0 mw
1947 d 2 4 o o ¢ 4 1y 3 3 o Y 1 o2 14 4
1348 8l 2l o e 4 2 ¢ 1 o 4 2 o A4 1| o 38 14 3
1949 a 2 o s 3 2 a3 1 1 3 i o 2 1 o 24 1] 2
1950 e 2 o 8 & o a3 2 1 3 1 i 4 1| o 44 13 3
1951 A2 oy o2 2 o4 o8l oy 1 oo 2 o2 o 211 13 8
1952 sl 20 o 3 3 1 e 5 o 3 a3 2 4 3 o 27 200 5
1953 6 5 2 4 1 1 4 4 o 3 1 0 1 1 o =23 16 5
1954 s 3 1| s s 1] 4 30 3 a 2 1 d o 2 16 4
1955 71 8 oy 3 3 o 3 2 "o 1 11 o 1 1 o z 19 1
1956 sl 4 1 & s s 4 i o s 8 o 1 1 o 24 20 5
1957 4 2 o s 5 1 a4 3 d 3 3 o o o o 22 18 .2
1958 s, 3 1 s 3 i+ 3 3 o 2 2z o 2 o o 3 =21 3
1959 ol 4« 3 4 3 11 4 3 | 2 2 1 2 2 o =28 18 7
. 1960 of 8 3 4 ¢ o 4 4 o i 1 o 1 1 o 27 21 6
1961 3 3 2 7 s| 2 4 3 o 1l uy o | u oo ® 200 &
1962 g g 2 3 2 1 s 4 1:38 3 ¢ 2 o o 29 24 5
1963 st a3 o 5 4 11 4 4 o o -o ¢ 3 1 o =24 19 2
1954 g .3 o 37 s o s 3 o & a o 1 1 o 37 =25 o
1965 7 4 1 ¢ 3 o 2 2 o 2 1 o 1 o o s34 18 3
% 13 esl 19 90 62 18 74 55 6 49 87 32 18 o 526 338 71
 my | 59 34 10 a7 33 10 40 29 03 26 19 03 17 10 o 277 128 37
1966 8 o 1 7 4 20 3 2 o 2 o o af 1 o 3] 2 4

i TRBERP MEmEKE OFIEe FAWEEE] TER » DO AR EEERITAREE EE)

NATERY FEERE (FEELERIRME » PORAEEESHI2AREE EE) ‘

WHRREE (BHEER) @4ZHi (hoBERRRESERE R i LEE)

* GleRIg RN ZERRE » BREE o HrhRaiEil 4 20 fh ¢TI EREAME - HE*EW%%EZUL‘E‘}%#P
(8 U. S~-Aslan Military Weather Symposium, 1960) 3% HEREREIABIER 2 R BT o 2
FERE AR R R S 5850k o :

= BRARIR 470 4FHETH (AL REEEMEIEBRFREERSRK o



KRR 5 ) i S A EAKTE BHEE 2
BT, o ALE AT HE R R BT R 2

(Irma)

BianlEl 1 AR o

A IS e
5
?;;M Riadk
o o
[
TEA

%

MG i

CE 1 : 19664 IR R R B S

Fig. 1: The positions of tropical storm first appeared on synoptic chart in 1966.
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Fig. 2 : Typhoon tracks in April, 1966
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Fig. 6 : Typhoon tracks in August, 1966.
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Table 3.: Summary of Typhoon data within the area of North-Western Pacific in 1966
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Seismicity of Taiwan
Abstract

Taiwan is located in the Circum-Pacific Seismic Zone, and has
suffered great damage from a number of destructive earthquakes
through-cut her history. In Taiwan we therefore have a well
distributed seismic network of 16 stations.

The data of these seismic stations has been studied, and some
conclusions are made concerning the geographical distribution of
earthquakes, secular and monthly change of the number of earthquakes,
selsmic zone, the depth of epicentre, disastrous earthquake catalogues
- and earthquake magnitude.

Formula (1) has been found useful for calculating the Gutemberg-
Richter’s magnitude of an earthquake occurring in or near Taiwan
from seismometrical data at Taipei:

M=log a+22400g A—1TT e, &))
where M is the magnitade, a is the maximum displacement amplitude
of the ground due to that earthquake {measured in micron) observed
at an epicentral distanceA (measured in km).

Formula (2} has been found to express the relation between the
number of occurrences of earthquakes (N) and the representative

R
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radius of felt area r(measured in km).
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