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The Frequency Distribution and Variability of
the Regional Ramfall wm Tanwan (1)
& ¥ )i

Pao-Kang Wan
ABSTRACT

Thetre are always.certain fluctuations in a fairly long series of

meteorological observations. QOften several basic rhythms seem to be
hidden in these fluctuations. They are irregular in phase and amplitude.
Sometimes they reinforce, at other times they weaken each other. No
physical reasons can be given as causes for many of the apparent
cycles, and hence their reality has the support only of statistical criteria.
Probably those rhythms associated with the variations in solar activities
will have the best chance of eventual substantiation- Among them are
correlations to the irregular sunspot cycles. It has also been verified
that the changesof the sunspot cycles can not be considered uniquely to be
responsible to-the year to year variations of many meteorological elements
in Taiwan Area including the precipitation which is the mostimportant
single climatic factor as the agricultural development is concerned.

In order to get rid of the nuisance from the connections of solar
activities as well as other related physical factors, frequency analysis
of precipitation of the 21 selected stations in Taiwan Area have been
studied instead of the ordinarily used harmonic analysis- Assume that
the annual precipitation of each station is considered as a series of
continuous variates. Through the standard procedure of . frequency
analysis, the first four moments are calculated respectively for each
station. Hence the average, the standard deviation and dispersions, the
skewness and kurtosis of the annual precipitation for each station are
thus determined. These results are then tabulﬁted_ and analyzed in
comparision with the normal distribution. They are also plotted on the
area map for the investigation of their geographical pattern so that the
regional characteristics of the annual precipitation in Taiwan Area may
be thoroughly clarified.

In additional to the frequency analysis of the annual precipitation,
a statistical measure of the variability around the mean is also made
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for each station in the Taiwan Area. Since the absolute variability of
precipitation is a function of its amount. The greater the precipitat’ion
is, the greater are the absolute changes from vear to year. A map
which absolute variability of precipitation is shown would indicate a
pattern similar to that of an ischyetal map. Therefore, relative varia-
bility is used instead of absolute variability. The relative variability
will show more clearly those regions where changes in monsoon cir-
culations will produce the greatest relative changes in precipitation.
These results are found to be very significant for the regional designs
of agricultural development in Taiwan Area.
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An Investigation of Geometrical Relations between
the Feature of Upper Contour Fields and Characteristics
of Satellite Cloud Patterns

Pao~chin Hsu

ABSTRACT

The satellite digital pictures made by USA Climatological Center for the period of
June 1969-April, 1971 were used. Both the surface and upper air weather charts made:
by Central Weather Bureau as well as Japan Meteorological Agency wre checked.
Every picture related with upper trough, ridge and jet stream was examined for

schematic relationns with thier accompanying cloud patterns.

The results are as follows:

There are a very gocd schematic relations between the cloud patterns and the troughs
12 representative pictures are selected
and studied with the corresponding contourlines, troughs, or ridges or jet streams

some particular cloud free areas as well as some particular local clouds are of
assistance in analysis for 500 mb troughs and ridges or jet streams in the concerned

1.
and ridges of 500 mb chart or jet streams.
drawn on them to show thier relations.

2
area.

3.

In the summer time, when the Pacific high pressure ridge is extending into south
China, there are anticyclonicly curved cumuloform cloud lines (dashed lines) seen
in that ridge. The 500 mb ridge line will be very close to the ridge line in the

curved cloud lines.
place and time.

il
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To Study the Focall Depth and Fault-strike under
the Ocean to the East of Taiwan

Chih-Pin Peng

ABSTRACT

An effective method to determine the depth of shallow earthquake

is by using surface wave amplitude spectra.

We use the method and

the fault plane solution to study a shallow earthquake under the ocean
to the east of Taiwan. The focal depth and fault-strike of the oct. 25,
1967 earthquake are determined as 45 km and N55 °E respectively. The
result suggest that, there may be a right-lateral thrust fault under the

ocean in the epicentral area.
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Fig. 9A. Seismograms at QUE (1967, 10, 26)
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Fig. 10A. Seismogram at CTA (1967. 10. 26}



Fig. 11A. Seismgrams at SNG (1967, 10, 26)
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.Changes in the Characteristics of Typhoons Crossing
the Island of Taiwan

Translated by Tze-ching, Liu.

ABSTRACT

Twenty-two typhoons (1960-72)are examined to determine the effect

of Taiwan on the intensity and movement of tropical cyclones crossing the

island. The results show an average intensity (maximum surface wind)
decrease of over 40% and a distinct northward deflection as the storms

approach the island with a southward deflection after passage.

Forecast

rules for typhoons approaching or crossing Taiwan are presented.
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A Revision of Arakawa’s (1964) Method fto Forecast
| the Movement of Typhoons

By Griffith C. Y. Wang

ABSTRACT

Dr. H. Arakawa’s- (1984) method to forecast the movement of typho-

ons is tested and analyzed in details.

It has been discovered that the

rapid change of speed (acceleration) and recurving of typhoon tracks
are inconsistent with the pressure changes at the key points defined in

the regression eguations.

A revision of the method is suggested herein with a movable key
point pressure value in each equation and a method of backward extra-

polation for required previous typhoon positions in case of recurving

typhoons.
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A Design of Computer System for Weather Prediction
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W. S. Kuo C. Y Hu

ABSTRACT

The physical laws that govern the motion and state of the atmos-
phere have been known for years but the non-linear equations: are
difficultly to be solved by normal methods- “As a result of high-speed
computers’ recent development, we are able to have these equations
solved and thereby produce timely forecasts.

In this paper, outlines of the computer project under economical
condition are discribed. A minicomputer GA-SPC 16/45 will be used to
execute communication, data processing, computation and plot; the core
memory of the central process unit is 48 kilo words (1 word=16 bits),
and the peripheral complement includes a card reader, a line printer, a
large scale plotter, a dual disc and two magnetic tapes. It will on-line
link to CDC-CYBER 72 to carry on the numefical forecast with multi-
layers baroclinic models. ' '

It is expected that this computer system will -lead to a new sfatus

that a much improved accuracy of forecast can be gained.
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A Case Study of the Relationship Between Pacific High
and North Pacific Typhoon Frequency

Y. H Wei & C. M. Hsu

ABSTRACGT

This paper shows that the displacement of subtropical Pacific High

and its ridge is closely correlated with the frequency of neorth Pacific

typhoon,

and proves that great frequency will appear when the

subtropical high is heading north with its west ridge extending to the

most west.
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Scztellzte Cloud Patterns Chamctemzed by Surface
| deges Over Eastern Asia

- Pao-chin Hsu
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ABSTRACT

" According to the digital satellite pictures made by U. S. Climate.
for the period from June 1968 to November 1971,

patterns characterized by surface ridgers over East Asia are as fallows.

1.

Tn the Winter time most surface ridges belong to southeastern, south
ern or-southwestern side of cold continental high.

Following the outbreak of the cold air from the north the cold
surface ridge extends toward north & east China. No or very few low
clouds would be formed in the area with north or northwestly winds.
Some low clouds will be formed with the wind changing from north’
or north-westly to northeastly or eastly. ' '
On the ridge extending from North China to Yellow & East sea or farther
away a change in character of clouds from lines of cumuliform cloud
or open cell to close cell patterns or cloud lines or bands occurs.

In the summer time on the western side of pacific subtropi-c high
cell the ridge can be located by cloud fingers method or the
change in character of clouds from cumuliform to stratiform.

The amounts & formations of clouds on ridge over land area are
greatly influenced by topography & mountains.
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On the Degree of Earthquake Risk in Taiwan

Ming-Tung Hsu

ABSTRACT

Zoning of the degree of earthquake risk is quite important for

designing the aseismic structures in the earthquake country.

In the

present paper, the writer proposed the zoning map of earthquake risk

in Taiwan based on the past one hundred year's seismic record of the

Central Weather Bureau.

The expectancy of maximum acceleration of

earthquakes in 50, 76 and 100 years and the maximum intensity in

Taiwan are presented.
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Fig. 1. Map of maximum intensities in
Taiwan
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Fig. 2 New map of maximum intensities in

Taiwan
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Appendix 1 Catalogue of major earthquakes in Taiwan (1875-1974)

23 A H o3 B3 OB CE 4 & CN) | EE km) # =
Year Month| Day Epicenter Long. Lat. Depth Ma gnitende
1881 mrk 6.0
1892 4 22 HERE - 6.5
1896 2 2 | o : 6.5
1904 4 24 JUBETR b 120.5 235 — 6.1
1904 11 6 b TR ' 1203 235 6.3
1906 3 17 R 1205 235 "B 7.1
1506 4 14 EEF MR 120.4 23.4 20 6.6
1909 4 15 2ibEE Y 121.5 25,0 80 - 73
1909 11 21 REGBE 1218 24.4 "B 73
1916 8 28 WK g 1209 23.7 6.4
1916 11 15 HEFE N 1208 240 5.7
1917 A 5 FHE 120.9 239 5.3
1917 1 7 KSR 1209 239 56
1920 6 pickiigs bl 1220 24.0 ®’OB 8.3
1922 ? A 122.2 246 i 7.6
1922 9 15 T 122.3 246 w" o=’ 7.2
1923 9 29 P A Vi 121.1 228 5.5
1925 4 17 e 120.2 20.4 = 7.1
1925 6 24 R O A 1218 23.9 5.6
1927 8 25 bRl 120.3 23.3 65
1930 12 8 | wEME 120.4 23.3 ) 6.5

12 22 i :

1930 (7t 52my | BT 120.4 233 6.5
1930 12 (e §§m) REHEE 120.4 23.3 6.5
1934 8 11 TABLRRT 1218 24,8 6.5
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1935 4 21 BETNLEERE 120,8 243 5 7.1
1935 4 21 R B 120.9 24.7 BB 6.0
1935 5 5 R : 120.8 24,5 = OF 6.0
1935 7 17 BN O 120.7 24,4 30 6.2
1935 9 4 HEMR o125 225 B B 7.2
1937 12 8 5 HEBR T 121,4 23.1 10 70
1938 12 7 M AL 121.6 229 7.1
1941 12 17 PR 120.5 234 10 7.1
10 23 I
1943 con o1y | TEHEHEHE 1215 23.8 5 6.2
1943 10 o 1 5{3) TR 1215 23.8 5.6
1943 11 24 AR 1217 240 0 5.7
1943 12 2 HEmE 1215 225 40 60
1944 2 & TESE R 1214 23.8 5 6.4
1946 12 5 BifhiE 120.2 23.1 0 6.3
1951 10 22 e 121,7 23,8 0 7.3
1951 10 22 JE sk 121.8 24.1 20 71
1951 11 25 BT 1209 230 5 7.3
1951 1 .| 2 AP 121,1 229 ‘ 0 &2
1951 11 29 TP 121.0 229 0 5.7
1935 4 4 o daty o 120,9 218 5 6.7
1959 8 15 ARG FNE 121.2 215 20 6.8
1963 2 13 =% B 1221 24,4 10 73
1964 t 18 R 1206 23.2 20 6.3
1967 10 25 TriRTE Ryl 1221 24.4 5 6.1
1972 1 25 BEEE 122.3 22.5 70 7.2
1972 4 24 bR Pl 121.5 . 235 3 6.9
Bt &% —. FREDTHERBERRRK
Appendix 2 Mean annual felt-earthquakes observed at various stations
B = i =

Station Intensity scale -~ & At T

I T ‘ T | v | v { VI Total | Year
# 0k | osa 38 | 18 04 00 0.0 191 | 1920-1573
ZOE 8.1 25 | 0,8 0.1 0.02 0.0 116 1520-1973
B o 10.2 2.4 0.9 0.1 0.2 00 13,5 1920-1973
A 54 1.9 0.8 02 0.04 0.02 8.4 19201973
EO®E L 118 34 24 | o7 oce ¢ 00 18.2 1920-1973
W ¢ 782 20.8 6.2 1.5 0z | 00 106,9 1920-1973 .
¥ om0 Ll 04 0.3 0.0 0.0 0.0 L7 1920-1973
F 29 0.7 0.6 0.1 00 1 00 43 1931-1973
) 15.0 55 20 0.3 00 . 003 22.9 1934-1573
" 144 5.3 24 09 003 | 00 23.1 1936-1973
¥ 5.6 3.0 1.5 0.2 0.0 0.0 10,3 19356-1973
wWooE 24.9 7.6 3.0 0.7 0.0 00 36.1 1941-1973
K = 5.5 2.2 1.4 03 0,03 0.0 9.4 1942-1973
£ oo o129 34 | 14 0.06 0.1 0.0 17.9 1958-1973
E R 4.0 1z 04 1 00 0.0 0.0 5.7 1965-1975
W 6.7 27 il 0.6 c.0 0.0 111 19651971
o= 10.8 26 1.8 0.2 0o ;00 To154 19691973
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Report on Typhoon *Jean”
ABSTRACT

Jean was first appeared as a tropical depression in the southern sea
of Rukyu. at 2 p. m, 17, July, This depression was moving northwest
with a constant rate of !4 kilometers per hour. Her intensity reached

tropical storm at 6:30 a. m., 18, July.

hit the Taiwan area in 1974

It was the first typhoon which

Tropical storm Jean was very weak- When her intensity reached
the mature stage, her maximum wind speed was only 25m/s and the

lowest central pressure was 996 millibars.

Although Jean landed at the

north-eastern part of Taiwan, no damage was reported during its

passage.

The maximum wind speed recorded by the Central Weather Bureau
stations was 48.3m/s (ten minutes average), and the gust was reached
51.2m/s at Penchiayn. Maximum rainfall recorded at some stations about
100mm during her passage, 166.6mm at Hsing-chu. 1435mm at Yang~

mingshan, and 122.7mm at Anpu.
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Report on Typhoon “Wendy”
ABSTRACT

In the morning of 24, September, a tropical depression was developed
into a tropical storm named Wendy in the eastern sea of Luzon. This
storm reached her mature stage at 2 p. m. on 27 September.

The intensity of Wendy was not very strong. ‘The maximum wind
speed was 30 m/s, and the lowest central pressure was 980 millibars
when reached the mature stage. -

At 2 p. m. 26, September, Wendy was located at 19.8° N, 1207°E,
moving toward north, the sea of southern Taiwan and Bashi Channel
would be affected by this storm. So the Central Weather Bureau
issued the typhoon warning at 3:30 p. m, that day. .

This storm moved from south to north along the eastern coast of
Taiwan. She brought torrential rains over the eastern Taiwan coast.
Total precipitation in some parts during her passage was over 300mm,
502.0mm was recorded at Nan-au, 4798mm at Nan-yu, 417.8mm at
Tawu, and 332.7mm at Heachung. Some areas were over 200mm, 251.0mm
at Anpu, 2476mm at Yangmingshan, 2453mm at Yilan, and 2058mm at

Taitung.

According to the report of the Taiwan Police Department: a total
and 40 injured; 201 houses totally

of 47 persons killed, 7 missing

destroyed, and 141 partially damaged. The railroads and highwayvs were
sufferred by serious floods in the eastern part of Taiwan.
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Table 1. The meteorological Summsaries of C. W. B stations during Typhoon wendys’ passage.
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Report on Typhoon “Bess”
ABSTRACT

There was a tropical depression locating at 11.8°N, 136.0°E on weather
chart at 8:00-am., October 8th. It developed into tropical storm at 17:20
that day. The storm was named “Bess” which was the third typhoon
hitting Taiwan. this vear. '

After the storm formed, the intensity went on mcreasmg]y and
reached the typhoon stage at 17:00, October 10th, the maximum wind
speed was 33 m/s and the lowest central pressure was 980 millibars.

" The tvphoon Bess reached her mature stage at 8:00 am.. October I1th
with 980 millibars central pressure and 38m/s wind near the center.

At 20:00, October 10th, the typhoon Bess was situated at the southeast
Coast off Henchﬁng about 660 kilometers. moving toward westnorthwest.
The sea of southern Taiwan and Bashi Channel would be affected by
Bess. So the Central Weather Bureau issued the first Nedr Sea

Typhoon Warning at 22:30, October 10th.
3 Bess brought heavy rainfall when she skimmed over Luzon. Mean—
“ while, the strong convergence was formed by the circulation of Bess
and" the 'strong northeast monsocon at the eastern part of the Central ‘
B Mountams

" Bess hit Taiwan and severely damaged ‘Edast Taiwan. Accord:ng':
the report: of the Taiwan Police Department ‘a total of 14 persons killed, .
-3 missing, and 3 injured; 264 houses totally destroyed. and 112 part1ally
damaged. The railroads and highways were sufferred by serious floods
" in the eastern part- of Taiwan. '
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The best track of typhoon Bess
(8-14 October, 1974)

Fig. 1.

= BEHRBRREAXFERELE

FUHBOR, » HERRIER A » S HNR B LR T
» E—TEMERGRE, o A0 1 TR o BEBLRERL 2 B
REGERATHEREZEGFTH -

B RHBAR AR » AN AR EEZ HI ] »
FEBLEBEFEE MR MEEREZ R
I} B> AHEBAMSEZERSSE » EERE
ZRRE_ B RERRAEAE » MR R 3E AR R 2 S R,
IR IE B A Db » YR RS I R i
e 12 [ s FURERR AR T HEA Bk » 25
Eﬁﬁéﬁﬁﬁ—ﬁﬁﬁﬁ!L%é@%ﬁﬁM?$

—. 8% —.

RTYEH » bk B A — AP LT » B
LB 2R 12 B 20 M2 HEREE > ES S
11 |/ 20 B500EeKEHE.

B 2 RE{ 63410 § 12 g 20 I%Zﬂhﬁiﬁqﬁ{ﬁ
Fig. 2. Sea Level synoptic chart, 1200 GCT
12. October, 1974

M~ R ﬂé@ﬁgﬁvﬁ?ﬁ%ﬂﬁﬁ%‘zﬁﬁ

¢Eﬁﬂﬁ%»%ﬁ*uﬁkﬁ%“%*%’ﬁ
FEMEAM L » (BRET AR
T s R A TR AE R A F
A .
FUGREEI 8 H AR » s DAL T 5 (B
HFHSEEETe > 8 H 20 B 9 F 20 BRI 10
o 120 2REERES » 975 21F » 0 kBB
NI, » REAS ERIR T} o Horh L ]
BEPLGESER  E4 o

T LSRRI « AURESEHEEES
P HAER 99L9ZEE » HAMUME 9926 Z5E
fE# 995.1 Z5F, » Ho A4 a2 B SARIE RAAEESS » I
%1 LT RAHEIIGNS o T
Ho

A%ﬁ@ﬁ@&ﬁ%ﬂﬁ%ﬁmmsﬁliam
15 00 4 » HAURTEE 12 B 1B 28 & s — BT
» BESIEGBETIIN » & RIS R I ES » H
A » T AU BT o & MR IE SR H IR
AR S -



=

el
Jl;?m

ot

7~
*

T3 EE 6348 10 F 11 B 20 52 SO0REH
Fig, 3. 500mb Chart, 1200GCT, 11, October, 1974

LA o e M
X A g — e B
1005 xﬂ E]-"' '

i ' 1 [ -3 i o0 ¥
Rt et Rt R A i
U 4 EABSAR ORI R DR A R

(BERRRIE » EiEREE
Fig. 4. The variation of the central pressure
' and maximum wind velocity of typhoon

Bess (solid line-pressure, broken line-
wind velocity)

B 5. EMBRCBNEAREERE NN AR

Fig. 5. The isotimic analysis of the lowest
pressure distributed in Taiwan
during typhoon Bess passage



OR
EhS—rh R » RO AR A ERE 38

mfs » bR ARRESEFEZRARE 9B
BEE D MABEBE Tk ZE 11 J 8 B
WEEBABAD 38 AR P LFES 98020 - I
TGRSR » AR A HE RIELARK > ARETHSR
ShERFTE s BOR UM A ok » 15 38.0m/s v BRI
SRS B » 42.5m /s » HREEIL » 526.5m/s
 MEEEE 250mfs » A4y RARES AR
1.

SIEES

Hg AR o R » BRI
MR TR SRS » FEBRIMN EAEREZ LR
W > BN S AREERENZEARA K
PRBTHZ T » B AR R » 2R
TN AR E B RA2 s 48 11 B SREE
12 g 8 s 2¢ /NEFEUMIE S 1080.0RKE » ik

220
2]
28 1]
™
2% ——
e,
@
S S 500
£ o
S e
W I
~. 7
?
& A8 )
= { e \I ! 460
o Ak N g
v . i Sen ‘
7 l : Mhgoo
b p ;
25 L o]
. Sare "
i Z
A
’ ! L]
5 00
/ #or
2 AR
%
= —g % r
: e
[P N ) T:l

[ 6. AR RS EIE 2 RS
( 68 4£ 10 H10-12 §)
Fig. 6, The rainfall distribution of Taiwan

during typhoon Bess’ passage
(10-12, Qctober, 1974)

— 55 -

W 56 Rz R e R, 1600.0A I - 75 H ARSI »
FERRERLEEW =B S 1865.04 8 » Hk
BNTH 1043 A - B2 » EE400 AH
PlbzipEAmue 630.0 A » H:57 606.5 A » #
W OD80.7 A i s KL IEEE 5846 I » £k 463.8
GE B 4544 LE > TR AR 41560 AH »
— T > FERFHOLEAEEERIRILE » &
HBHIRI BT » [ 6 o
A% 1% _
BB, » eI AT B B » {H KBS
AL REETT > WIEE RS LT R B B E S m s
s SERCEREE JF o JG R SRS
HABHTE -
L7Ees s 14 A Capiis 10 A TEEE 2 A »
BEHE2A)
2.0E% 2 A (CEER)
3o 1A (R
A RERC A (HHER2 A TEEERIA)
CFEEE -
1z 2640 (Cafiks 81 - 7EfiRR 10 /3
s BRI 163 [ » 2odklR 10 ) o
2,408 1120 CERIN 75 [ - JEHERR 3 R »
EHREE MR -
G258
1. 28 -
(DRRTERARS » TER A S5 B HEHER » 32
S o
OBEAK 174 A H 280 AR BRRHINTH »
praidead =il
CEERAKEWALIL S » 115 KE S0 ARE
s BN » AR o
WILARHE A RS b T » 25 SEBHET o
GV B AR A W -
OFEARKLEHE « B 47 43 100 AR EY
U5 300 sz 5AR o A4 431 ABMEERAETH: - K
200 AR » 465 L& ERAHBTFIH 300 37 AR » 38
gl _
(NEFEHFEA 180 A48 » 200 38 » 269 28
300 AR » 307 AH 950 AR » 317 A M 800 AR L
FEAYH o BRI IHERE 100 £ R » A mRHET o
OFEHE R E STt T 200 sr A A R » 28 HERET



- (ORI ~ ﬁﬁﬁl’a’ikmmﬂ&ﬁﬁﬁ}ﬁﬁﬁﬁaﬂ(%&v
xﬁmﬁo'
C(OTEE R R 8 A H 50 ”Rﬁt%ﬁﬁﬂ“ﬁ%‘ﬁ 100
SIJJ“ &
2.8 o
SO BGEEIET A 2000 N2 e -
(Z)E%ﬁk%?ﬁﬁ%_%ﬁ%i&i?ﬂ% 22 HE e
QFE MRS 18 fo

(@iaiEde 4,212,600 5 » f2is 4,188,000 5

SR Sl 10,768,900 75 o

@A :

LS 1 6726 A o
2 BRI > 6 BRI R
R > 1400 JRAGAR » B o

3. WH PR RENS TSI » FRGTEE
H BEBHAM 10 Be

4. BIERTRA L TR BORYEY » B 7R R »
SR B~ F LR -

5. B % Bk OB E T A -

(RRAK LD



F 1. EAREEIRGRA S B & AR AR 25

Table. 1. The meteorological summaries of C. V. B. stations during Typhoon Bess’ passaage.
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An_Analysis and Prediction of Extreme Changes
of Precipitation and Temperature in Toiwan

O R OR w E W
Yuan-Heng Wei,  Chang-Keng Hsiao, = Chun-Ming Hsu
~ ABSTRAQT

The extreme changes of precipitation and air temperature can
heavily affect our daily life as well as national economic development.
Last year An Analysis and Prediction of Extreme Changes of Precipit-
ation in Taiwan was discussed, now, for further research, from 78 year
meteoroiogical records, 1897 through 1974, of main weather stations in
Taiwan, the rainfall and temperature data have been selected and com
puted with spectrum analysis for long period prediction; besides, their
two-year and one-century periodic changes analyzed and their extreme
values estimated. Then, the relation between Asian weather types and
extreme changes of weather in Taiwan has been studied for preliminary
discussion. The results of analysis are as follows.

1. QOne century variation of temperature in Taiwan reveals that
annual mean temperature went up gradually during the early half of this
century and reached its summit in 1955 then went down gradually afterward.

2. The quasi-biennial variation of rainfall and temperature appear
at all weather stations in Taiwan, and 26-month periodic variation of
temperature conforms to one another at ail stations. With even-mimus—
odd-year-differerence method, we can easily make rainfall or tempera-
ture prediction directly.

3. The coefficient of correlation between rainfall and temperature
in Taiwan is negative, and gets its summit in Summer. At the time
around the Summit in annual change of precipitation, air temperature
decreases; so in Taiwan the rainy season displaces hot season and vice
versa. '

4. The tendensies of long period change and values of rainfall and
temperature computed from spectrum analysis conform to those of real
rainfall and temperature. With the probability paper method of extreme
minimun temperature, maximun rainfalls in one day and in an hour, we
can estimate the extreme maximun values in 100 years appeared probably
at selected stations in Taiwan, and the longer return period in which
the extreme values will appear. Some figures obtainedfrom probability
paper are giver here in this article for your reference.
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5. The extreme changes of rainfall and temperature are méinly

related to the change of general circulation.

The extreme values of

rainfall and temperature in Taiwan Area appear as the result of the
abnormal patterns of Asian circulation, most of them are caused by

blocking criculations.
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Satellite Cloud Patterns When Typhoon Passing
through Taiwan and Neighboring Aveas

® T & Al ey £
Pao-Chin Hsu Henry F.C—Liu
ABSTRACT

Satellite cloud patterns of typhoons over Taiwan and neighboring
areas for the period from June 1969 to November 1971 have been
investigated by using the digital satellite picture made by U.S. NOAA
Climate Center. Four different categories of tracks of typhoons have
been divided, of them the first is recurving to north or northeast
over the east side sea of Taiwan, the second is passing by to the
south of Taiwan, the third is traveling over Taiwan, and the fourth is
passing over the northern sea. The following are the main parts of the
conclutions:

1, The recurving of typhoon in the eastern side sea of Taiwan can
be indicated by NE/SW oriented cloud bands or lines in the area to the
north of the typhoon or by The convective feeder bands in its weatern
or southwestern part. ' _

2. After the typhoon has recurved, the shape of its central dense
overcast usually becomes oval and its major axis inclines toward the
direction of its moving.

3, When there is a typhoon in South China Sea and at the same time
a cold front is approaching to Taiwan, it will cause a lot of clouds and
heavy rain over northern part of Taiwan and Taiwan Strait.

4. After a typhoon has moved over Taiwan, the changes in satellite
clouds are the disappearance of its eye or the spiral cloud pattern or

e 18 -

the loss of the smoothness of its central dense overcast.
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Further Study on Prediction of Typhoon Movement
by Statistical Method

Yu-lei Chen,

Hsiao-Ii Pao

ABSTRACT

Screening regression technique used in the prediction of typhoon - -

movement has had considerable success in the experiment of NSC-72.
The authors were thus prompted to further the study by broadening
the developmental data both in sample size and the inclusion of more
sophisticated predictors. Moreover, typhoons are classified into 3 cate-
gories according to the speed, namely normal, fast and slow ones, each
category being analyzed separately to obtain its own forecasting equa-
tion set. The resulting equation sets NSC-T4 (named after the sponsor)
are presented in this paper.

Verification by independent data on NSC-T4 shows that the new
method is capable to reduce the error for normal and slow typhoons,
but the improvement over NSC-72 in absolute value is not significant,
due presumably to the increase of dispersion with the increasing amount
of original data. Suggestions and prospect about this method are also

given as a conclusion of this paper.
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Table 1. 169 predictors used in last experiment NSC—72

# - 6o | % - %
ol % |wE | e w sz P # 8
P, WFEEE (mb) 84 | Zy | FEEAUOEZS (S00mb) S () 1
H, 0mb & (m) 32 Zos mm:jmb_tg’g (B00mb) FE (m) 1
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On the Earthquake Study in Mzaolz—Fengymn Arecz‘

J-E

V-

. Yuo-mei Hsiung
ABSTRAGT
Sponsoring by the Freeway Bureaj,u, a microearthduéke survey has
been Iulfilled in the area of Miaoli—Fergyuen, the central western part

of Taiwan,

at the end of 1973. Conbmed the, mlcroearlhquake data and

a disastrous earthquakefon April 21, 1935 in that area, we 8612 several
fault plane soluttions. The results suggest a group active fault in that

area.

According to the past earthquake data, su'pport-in‘g by Central
weather Bureau. we estimated the relationship between the earhtquake
magnitnde and return period, which is very useful for the economlc planing.
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Fig. 1 Distribution of earthquakes in Taiwan Region (1900-1935),
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Fig. 2 Distribution of earthquakes in Taiwan (1936-1973), . i
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Fig. 8 Epicenter of main shock & after shock on April 21, 1935 and
Microearthquake at the end of 1973, '
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Fig. 4 Picture of Portable seismometer(MEQ-800)
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Table 1, Portable seismometer system block diagram.
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Table 2. Temporal seismic station site,

coordinate and seismometer amplification.
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5 | giAG | 1200 B2.12/) 240 3807 | 66
6 | ® | 120° 5951/] 240 3g0a 72
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8 | @ | 1200 42.32| 240 22077 66
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i e gt | 1200 4585 240 1041r | g
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Table 3. Crustal structure used for locating
earthquake hypocenter.
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Fig. 8 Fault plane solution of Microearthquake
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Fig. 9 Fauli plane solution of Microearthquake
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Fig. 10. Relation between magnitude & return period in Taichung-Maioli Area.
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Plants-Meteorology
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T

4R

Wen-ping Tseng
ABSTRACT

Plants-meteorology belongs to Agro-meteorology. Its main function
is to investigate the plant’s adaptation to natural environments.

The natural environments such as climate, geographical position. soil
most relate the growth of the plants. All processes of the plant’s growth
are controlled by the natural environments. Particularly the climate not
only affects the plant’s harvest, character but also can limit the plant’s

distribution.

This report narrates the relation between the meteorological ele-
ments and the plant’s form, physiology, growth and distribution.
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Pacific during 1974

ABSTRACT

There were thirty-two tropical storms occcurred all together in the
western Pacific during 1974, but only fifteen of them reached typhoon
intensity. The statistics indicates that the annual average for. the
storms of the past twenty-seven years is 27.7, and 180 of them reach
‘ In compareing the case of this year with those of
the past, We discover that the storms of this year (32.0) were higher
than the normal (27.7), but the typhoons (15) of this year were less

typhoon intensity.

A Brief Report on Typhoons in the North-western

than the normal 18.0.

Of the typhpon tracks in this year 13 were westward without
recurvature, ? east or northeastward, 8 with recurvature and only 1

special.

According to the report of the Taiwan Police Department: a total
of 61 persons killed, 10 missing, and 43 injured, 465 houses totally

destroyed, and 2563 partially damaged.
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Table 2. The Summary of typhoon occurrence in North Pacific since 1947,
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Fig. 1l. Typhoon tracks in Septembor, 1574
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Fig. 12, Typhoon tracks in Cctober, 1974
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Table 3. The summary of vector errors of forecasting of typhoon,

center positions issued by C. W. B, daring 1974,
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Table 3. Summary of typhoon warnings issued by Central
Weather Bureau during 1974,
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Table 5. The summary of typhon data within the area of North-western Pacific in 1974
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On Discrimination of the Nomenclatures between
the Atmospheric Sciences and the Meteorology
and Their Latest Development

L F b3
by Kenneth T. C. Cheng

Abstract

The term of the atmospheric sciences is a synonym of the meteorology
which bas been generally used long ago. The designation of the atmos-
pheric sciences has still not been clearly defined yet but is understood
to refer to those sciences which are concerned primarily with the physical
and chemical phenomena in the atmosphere of the earth. Even more, it
sometimes could included the meaning of the gaseous envelopes of other
planets as an understanding in common. Whereas the meteorology is
confined to the study of the lower atmosphere which the study is not
going beyond the stratosphere, This paper gives a relatively defined
view on the term of the atmospheric sciences in order to avoid the con—
fusions of the younsters. The next part relates the details on the history
of the vertical development of the atmosphere extending its edge to the
interplantary space which carries a step forward on more understanding
in solar terrestrial physics. The third part gives a brief review on latest
research methods in atmospheric sciences and some leading articles are
referred. Finally it deals with the tendency onlatest development of the
atmospheric sciences relevant to both practical and theoretical sides.
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Research on Eurasian and Western Pacific Upper Air Weather

Patterns in Winter for Medium Range Forecast

x 7 £ I 3
Tsung-yao Wu Hsia Cheng

Abstract

This is a part work of the whole study titled “Research on Medium
Range Weather Forecasting in Taiwan by Weather Types and its
Analog Selections with Computer” of which refers to objective
method only. The research is sponsored by the National Science
Council and is planned to complete within three vears.

This report is specially concerned with respect to the large scale
(0°-180°E) weather pattern classification based upon 500 mb upper air
charts. Owing to the lack of available data, the winter patterns are
based On only recent six year records from every year’s November to
next year’s March. The winter weather patterns are classified into
two major categories; The mid-latitude patterns (main type) and
the polar patterns (sub-type). The mid-latitude weather patterns are
divided into 8 types. The polar weather patterns are also divided into
8 types. There are in total 64 types altogether by combination of
main and sub types. However, the practical occurance of weather types
merely exists 55 types. For the mid latitude weather patterns, types C
(inclined troughs) are frequently occurred; next are typs A (mid-
latitude small troughs. types B (western deepen waves and types E
{cut off low) As to the polar patterns, types C II and EI are more
frequently occurred, of which are equivalent to the large scale surface
westher patterns. such as 3b belonging to the high centers moving off
coast to the sea nearby 30-40°N.
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Cloud Patterns as Revealed by Satellite Imagery before

— 19 —

the surface temperature data from June 1969 to Dec.1971.

and after the Cold Wave Invading Taiwan and
Neighboring Areas

#® F I #

Fao-Chin Hsu

A W,
Henry F.C.-Liu
Abstract

There were 20 cold waves invading into Taiwan area according to
The drop

down 3°C or more of maximum temperature of seccessive date for
Matsu, Makung, Yangmingshan & Taipei was used to specify as cold
wave invading into this area.

The important features of cloud patterns as revealed by satellite

imagery before and after the cold wave invading Taiwan and ne-

ighboring areas are as follows

L

The satellite cloud Patterns over China mainland on the previous
day are very useful for prediction of cold wave invading into Taiwan
area. Five different pattems are selected as exemples and shown in
figure 3.

when cold wave iavades this area with cold front, the cold front
cloud band to the east of Taiwan usually moves south ward faster
than that to the west.

- No mater the cold air come directly or after the cold front, cells

clouds will be formed in seas around Taiwan area due to cold air
advection.

. After gaining heat and water vapor in ocean the cold air will bring

a lot of cloud to the wind side of this island.
In case the 850mb upper air winds are NE with speed more than

30kts, whole Taiwan will be covered with clouds.
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A Study of Long-range Forecasting

over Taiwan Area 1)
Chin~-Huai Hsu

Abstract

The intensity of the zonal westerlies is one important control factor in
geographical lecations and behavior of weather patterns over the entire
hemisphere. The simplest measure of westerly intensity is the zonal
index, which is the difference of average pressures, or the corresponding
geostrophic west-wind speed between two fixed latitudes, 856° and 55°.
In this research report 10 years (1961-1970) of weather data are used
to compute the regional zonal indexes between 0°E through 180°E for
the months of April Through October (November-March indexes were
completed in other report published in 1973). A series of graphs are
prepared 1o show the retationchip between the daily variation of the
zonal wind speed and the existing weather over the Taiwan _areaQ A
number of conclusions are obtained as follow:

1. During the spring and autumn seasons the weather changes
periodically with an average period of 6 to 7 days. By extrapolation
the graph of daily zonal index is able to be used to forecast the passage
of a region of low index (10m/s. or less) over Taiwan. The bad weather
is found on one day in advance. As for the high index (10m/s or more)
it is almost similar to the winter season. While the regional high.
zonal index occurs between 110° and 120°E the weather over Taiwan is
generally fair. _

2. When the regional zonal index between 110° and I30°E changes.
from high to low, it is the beginning of the prolenged rainy season
(plum rain). If the periodical weather occurs once again, or the
regional high zonal index over the region of 180°E moves westward to
the area of 110°-130°E, it is the time to forecast the end of the plum.
rain. _

3. According to the 10-years data, for the months of April through
October, there were 126 recurving typhoons feported in the region of
Western North Pacific. With exception of 2 thej} were recuf'ving when.
the regional zonal index 10° longitudes ahead of typhoons changed from
high to low or remained low. As for the westward typhoons also with
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the exception of only 2 there were 55 typhoons moving west under the

influence of regional high index.

In the summer season the change of

zonal index is considerable slow or at times remains constant, the

.. method of computing regional zonal index is valuable to be used as a

forecasting tool.

4. If the zonal index of the summer season between 110° and 120°E

remains low, thunderstorms are prevailing over the Taiwan area.

contrary is holding true.
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Table 1. The correlation coefficient between the daily
zonal index and the daily mean temperature
~
. H
= 4 5 6 7 8 g 10 b B
~
& AN

1961 0039 | 0026 0181 0,199 0,260 0,274 0055 | LByEERENE
4 C132 ’ Q1725 0034 0,355 0,039 0,300 0,034 N

LOT 0,220 0,385 0,128 0.337 0,237 0,622 B TRORBIE—
19:2 0141 G52 -0.371 0.365 0.284 -0.011 0652 | FZABBAMEN
1963 0074 0.010 0,323 0118 0.267 0029 0,680

{ -0,001 -0,543 0,096 -0,058 0,416 =0.281 0.586
1964 0.153 -0,146 0.358 0,106 0,447 013 0.165

{ -0.057 ~0.241 0.457 0,154 0.185 0.083 0,354
1965 0,420 -0,191 -0,107 0,003 -0,225 ~0,165 -0,035

{ 05322 -0,348 -0.041 -0,017 -0,288 0,251 -0,002
1966 ~0.139 0.087 -0,313 0.338 0,334 0.421 -0,030
- 0052 0,017 0,012 0,249 0.303 0.378 -0.015
1967 0.048 -0.057 -0.094 0,03 0,120 0,704 0.457

{ -0,006 -0.C85 0,052 0,350 ~(,215 0,639 0.386
1968 -0,063 0,354 -0.331 -0,070 -0,008 -0.,189 0.678

{ -0,007 0333 -0,208 -0.060 -0.331 -0.334 0.436
1969 0,540 0,236 0,225 -0,044 0,093 0,568 0,110

0,379 0,409 0,065 -0,109 0,263 0,440 0,057
1570 0.176 0.094 ~0.125 ~0.147 0,152 0,397 0,779
0,119 ~0,002 -0.,247 =C,157 0.058 0,603 0.768
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Table 2. The frequency of front passage
in April from 1961 to 1970,

| mmamem Gaw |88 B &
1961 | 58,1318 21,24 26, 20 1R TR 4
1962 | 2,9, 13, 17, 24, 20 .
1963 | 7, 13, 24 ? i Kﬁ
1964 | 7, 26 KA B
1965 | 1, 10, 12, 18, 27 =W

1966 | 1, 4, 15, 22, 27
1567 | 1, 13, 19, 23
1963 | 1, 11, 18, 26
1969 | 3, 17, 25

1970 | 11, 20, 27
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Table 4. The frequency of front passage
in May from 1961 to 1570,
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5. EOEHEARKA IS (1907 453 1970 48)

Table 5. The day of the coming autumn over Taiwan area from 1907 to 1970,

1907 9, 9(T) 1923 9. 25 (T) 1969 9, 21 (T) 1955 9,
1908 5. 13 (T) 1924 9. 15 (T) 1940 9. 18 (T 1956 2
1909 g, 18 (T) 1925 9. 5(T) 1541 9, 18 (T) 1957 9,
1910 5 5 (T 1926 9. 17 (T) 1942 9. 11 (T) 1558 9.
1911 9, 21 (T) 1927 9. 13 (T} 1943 9. 20 (T) 1959 9.
1912 9. 23 (T) 1928 9 10 (T 1924 9. 17 {T) 1960 9,
1913 9, 21 1929 9. 9(T) 1945 9. 18 (T) 1961 9,
1914 g 13 (T 1930 9, 18 1946 g, 19 1962 9,
1915 9. 6 (T) 1931 9. 19 (T) 1947 9, 9 1963 9, 26
1916 9, 12 1932 9. 17 1948 9. 12 1964 9. 26 (T
1917 9. 28 (T) 1933 9. 5 (T) 1949 9. 21 (T) 1965 9. 16 (T)
1918 9. 13 (T) 1934 9. 8 (T) 1950 9, 14 (T) 1966 9. 13
1919 9. 14 (T) 1935 9. 14 195t 9. 16 1967 9, 12 (T)
1920 9. 26 1936 9. 16 1952 1 9. 20 1963 9. 20 (T
1921 5. 21 (T) 1937 9. 11 ¢T) 1953 9, 14 1969 9. 15 (T
1922 9, 19 (T) 1938 9, 29 1954 9, 17 1970 | 9. 26
MHE (T) : BEAE EBAK -
#6 REBBEAHESDRERTEESHA Y ,
Table 6- The persistance days of the front passage and the migratory high.
ﬂ@%%ﬁiﬁﬁam} B EEEN LR LN
0
N s A 10 A 9 H ] A
1961 is. 5, 23 2126 6moll 14022 27~3
1962 24, 28 16, 19 10~27 €13 16018 2181
1963 26, 5. 29 80~-4f104 7--28
1964 6, 6. 18 28 Al 19~20 25~
1965 16, 5 21 813 16~23 1l 4 7~20 22~31
1966 13 12, 21 24~1/10 113 16m20  24~3]
1967 12, 22 I 14 24 1321 28080 7~13 20~23 27031
1963 20, 10, 719 2426 4~ 9 22-.31
1949 15, 17, 18025  28~.30 8ol 19m31
1970 26, 1, 16 26 B~12 22025

WHBREMEHEEAEER R NEE 20 B 10 & 1963 45 10 BTy 500 m K EE

X+ HEFEEEATEE 76X - Mk EKBREBEEE  90°E BFEHEES » T 45°E & 130°E EFHHE
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I ARELEEERE » BIFERCRERBHZEYE  SEBHIRS SR ISEEET » SeEk
SEEE » FLSME—BEBZAE » T FESEBERY SREEETE » bk 500 25 5 2eE i
EZREEoRR » 140 1963 4210 B 7 B2 28 g oilig » el » BRI 22 KRR #
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Fig. 12, The zonal index distriuvbution in October, 1987
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REENEZ EFHER CERL RS

Techniques of Objective Analog Selection by Computer
for Medium-range Weather Forecasting

# 4 3
Chung-ying Hu

Abstract

This is a part work of the whole study titled *Research on Medium
Range Weather Forecasting in Taiwan by Weather Types and its Analog
Selection with Computer” of which refers to objective method only. The
research is sponsored by the National Science Council and will be
completed by the year of 1977,

A form of card punching is designed for computer use which includes
the location and intensity of highs and lows as well as the orientation
of frontal systems. These data are based upon the 0800 LST daily
Surfare Synoptic maps with an aid of grid system of Eurasia and north
western Pacific areas. The classification numbers of daily maps used
for subjective methed associated with weather in Taiwan are also
included.

By the aid of computer programming. the author finds out that the
most satisfied situation for analog selection is in accord with a basic
correspondence for marching to the medium-range weather forecasting.

A primary test based upon six winter seaSons seems to be indicated
that there is only a few analog cases can be obtained due to shortage
of materials.
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Table 1. ‘Table of Subjective Weather Pattern

moM OB 1 # B OR B| H #l ¥ MW OB E 2l
la 010 1960, 12, 29 2a+6b 114 3b+5b+7b 235 1961, 2, 26
la+2¢ ol 1965, .1, 16 2b 130 1960, 11, i2 3b+6a 236 1953, 11, 1
la+3a 012 1966, 3, 14 2b+3b+5b 131 1966, 11, 27 3b+-6c 237 1953, 11, 19
la+3b 013 1933, 11, 29 2b+4c+6c 132 1954, 1, 21 8b+7a 238 1963, 11, 13
la +38¢ ol4 2b+5a+7a 133 1953, 12, 17 -3b+7b 239 1960, 12, 12
la+3c+4d 015 2b+6b 13¢ 1967, 1, 28 3b+7b+7c 240 1964, 11, 15
latdc 016 1963, I, 4 2b+6¢ 135 1953, 11, 25 3b+7c 241 1964, 11, 21
la+4c+4d 017 1954, 2, 16 2b+7b 136 1962, 11, 26 3b4-4a 242 1960, 11, 24
la+4s 018 1963, 12, 30 2b+7¢ 187 1962, 11; 28 3b+5b 243 1960, 12, 8
la+4f 019 1965, 2, 17 2b+4c 138 1965, 12; 2 3b+-5c+7at7c | 244 1962, 11, 7
la+5a 020 1964, 11, 12 b +4d 139 1962, 12, 1 3¢ 250 1967, 2, 15
la+5b 021 1967, 1, 11 2b +5b 140 1961, 1, 12 3c+4a 251 1953, 12, 26
la +6¢ 022 1967, 2, 7 2b+6a 14} 1965, 12, 21 3c+4b 252 1963, 3, 29
la +7b 023 1961, 1, 14 2¢ 150 1960, 12, 27 Bc+4d 253 1963, 2, 25
la+6b 024 2c+4d 151 3c+4e 254 1963, 1, 1
1b 030 1965, 2, 1 2c 4-4f 152 1962, i, 17 3¢c+6a 255 1965, 3, 31
Ib+2¢ 031 1966, 1, 26 2c4ba+be 153 1954, 1, 7 3c+de 256
1b+3c 032 2c+6b 154 3c+-5b 257
1b +3c+5b 033 1965, 11, 16 Ze +5b 155 4a 300
1b+4b 034 1965, 11, 6 3a 200 1965, 1 17 4a+6c 301 1965, 3, 14
1b4-4c-+7a 035 3a+4a 201 1962, 12, 11 4a+4c 302 1965, 3, 15
b +4e+7b 036 1965, 11, 22 3a+4b 202 1966, 12, 3 4h 310 1964, 12, 81
1b+5a 037 1965, 11, 26 3a+4e 203 1962, 11, 1 4c 320 1966, 11, 12
Ib+5b 038 1964, 11, 10 3a+4f 204 1966, 3, 5 4c+4d 3z 1965, 1, 6
le 050 3a+5a 203 1964, 12, 22 4c+6a 322 1954, 1, 1
le+3b 054 1966, 12, 15 3a+5a+7a 206 1953, 12, 138 4c+7b 323 1966, 11, 18
le+3b+4d 052 1965, 11, |1 3a+7c 207 4d 330 1963, 1, 15
let+4d 053 1968, 12, 12 3a+5b 208 4d4-4f 331 1967, 3, 27
le+7a 054 3a-+6c 209 4d+4f+7a 332 1967, 3, 15
le+7c 055 1965, 11, 8 32 +4¢ 210 4d+7b 833 1966, 11, 1
le+5b Q36 1966, 2, 16 3b 220 1954, 1, 14 4e 340 1962, 12, 20
2a 100 1954, 3, 8 3b+4b 221 1962, 12, 13 4e+5¢ 341 1962, 12, 20
2a+4a 101 1954, 2, 25 3b+4b-+4e 222 4f 350 1960, 11, 1
2a-+4b 102 1967, 1, 26 3b+4b+7a 223 1965, 11, 20 5a 400
2a +4b+-4e 108 1966, 1, 3b+4c 224 1963, 3, 26 5a+7a 401 1960, 11, 28
2a+4ec 104 1953, 11, 3b+4d 225 1954, 2, 9 5a+6a 402 1954, 2, 11
2a 4 4d 105 1965, 3, 3b+-4d+6c 226 1953, 11, 6 5h 410 1960, 11, 17
2atde 106 1963, 1, 11 3b+4d+7b 227 1964, 11, 19 5b+7b 411 1967, 2, 28
2a-+de+7a 107 1962, 11, 14 3b+4e 228 1960, 12, 31 Sc¢ 420 1963, 2, i5
2a +4f 108 1954, 3, 2 3b+det e 229 1966, 11, 21 5d 430 1963, 1, 18
2a+8a 109 1953, 12, 30 3b44f 230 6a 500 1961, 2, 5
2a+6a 1i0 1953« 11, 8 3b+5a 231 1953, 12, 22 6b 510 1965, 3, 23
2a+6¢c 111 1933, 3, 1 3b+5a+6ec 232 1953, 11, 23 6b+4b47a 511
2a+7b 112 1960, 12, 2 3b+4-5a+7b 233 1953, 11, 27 tb+7a 512 1961, 2, 21
2a+7¢ 113 3b+5a+7a+7c| 234 1962, 11, 7 ¢ 520 1954, 1, 8
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Influences of Cold Wave on Rice Cultivation

f in Taiwan !
% 2 %
C. U Young ¢

Abstract

Because the winter temperature in Taiwan is always decreased due
to cold wave from polar area. the sowing and planting dates of rice are
also influencd by the cold winter temperature through the whole island.
In general, the sowing date of rice in the southern part of Taiwan is
earlier than north- Cold injury or frost damage to rice seedlings in the
nursery and to young rice plants in paddy field can be frequently obser-
ved in the first crop during the coldest months of January and February
in the southern and central parts of Taiwan. The heading stage of the
second crop might be injured by the cold wave, if the planting date was
delayed from mid-Auguust. ‘ ‘

Experimental results of the third.crop in Pein-Ton sten in 1975
have shown that the cold wave in late November was the limiting factor
to its success, The cold wave injured the booting and hsading stages of
the third rice crop, as the planting date was delayed from September 10,
and caused a high percentage of floret and pollen sterility.

This paper describes the relationship between the winter low
temperature caused by cold wave and rice cultivation in Taiwan, and
introduces some practical methods to protect rice from chilling injury
or frost damage. ' '
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