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Deszgn of Multz—element Recorder with Ram Guage N

i‘E;J§ = Fe g R £
Yu-Chin Kang s'an'-cm Hu  Mu-King Tsay
S - ABSTRACT

This is a continuation project of “Device of probing instrument. .-
for atmospheric temperature measurement”. The chief purposes of
this project are: (1) Improve the recorder of the former project
and extend it from one channel to 20 channels. (2) Develop a device

to connect rainguage to the recorder for self-recording: The results
are satisfé¢tory and we have now a workable recorder for tempera-

ture and rainfall measuarements. However, major improvement
could also be made and sensors other than the two mentioned above
are still to be developed. It is the authers’ hope that the instrumen
tcould be manufactured very soon as a domestic pioneer for manu-

facturing precise atmospheric instruments.
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The Deszgn of ADAPS for Real ~time Mez‘eorologzcal Data

- A

SN

Chung - Ying Hu

ABSTRACT

Weather forecast is based mainly on real-time observation data. In
order to imprové the time effectiveness, accuracy and completion of the
real-time observatlon data, we deulgn an Automatic Data Acquisition and
Proceasxng S‘ystem through the technlque of database. By using of a
mini-computer, this system automatlcally acquisits the real-time data

- via all international and domestic teletype lines and stores the raw
~codes into Line File which is in computer disk. We process those raw data
by decoding and checking programs and sort the output of checkmg
program into Data File which is also in computer disk. Data File is to
be applied for 1nqu1ry, plotting and the initial values of the Numerical -
Weather Prediction. Finally, we backup the Line File and Data File into
magnetic tapes systematically for future use.
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- Line File) » SEEREHEHER (Link) 1
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BESERS TN RSB ERARENIER -
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AREERIAETIERKERREEaREE
o SURIBSTOR R ESE » He BIRRRT S RARSORAE » 72
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i
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W o BEBHRXA BTN o BT
B BRI R A R R T B R o B
S0 REHIRIES DA BEERT » BikikEEa
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ek ERADETH S (Mini-
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A& ABETFRIERERERREER B BRE
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E-EMRRERESERE
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o —BEMBSSHL (CAA)
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=& (RCPC)

. — % RS
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E"%%ﬁﬂ%%ﬁ%
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%Eﬂ%’%%TﬁEU%%X% ﬁﬁ&ib#ﬂ%
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«f%ﬁéﬁﬁ’%ﬁ o 4t ZIIHWEI—JI% Uﬁi’bﬁmﬁ.
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' %m%%%%ﬁ%%%mﬁﬁﬁaﬁﬁmﬁ
B o

BB RS EREENFERGREANET
sHE# » H#RB Baudot Code » El gl {d
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_ Bit %ﬂbﬁt—ﬁﬁ&%ﬁi? HERERER ﬁu7{§_.
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Mé?ﬂfﬁﬁﬁ%la"ﬁ%&ﬂ—@ﬁﬁf‘ AN

13 —_
iﬁ%%%ﬁﬂ*@%ﬁﬁﬁ%ﬁ%%ﬂ&—*@?m o 1 ﬂji :
BHERFRREIETE » NowETs 15 @
Bit &1 o ﬁ@%m%@ﬁﬁ/‘“ﬁ‘l‘* ﬁ% (Core) A
10 Data Buffer s % Data Buffer TR
7 BB 53 — DRSS E’/J%ﬁﬁf\ » TR
Data Buffer M%%Eﬁ%‘iﬁ??ﬂﬁﬁ(ﬁ TS
K5 —@ Data Buffer G B TG
FE Data Buffer %{Hj——{ﬁ Sector (400
) - EAEHBREm.
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(System Slow Time) RREZEEAE R
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A o AR FERWH Ba BRIk F iR
BRSERFITHE » FERT BRERZERSHEE

@Eﬂﬂ#ﬁi%éﬁl&?ﬁﬁﬁ lﬁt?ﬁﬁﬁﬂ%ﬂ{ﬁl&ﬁﬂﬁﬁ% WRBRIERIF MR B ETR ©
- Word - e
0 : 1 » 2 vee . 399
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1
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HEVEE S TREES - TR
RIEHEEHRN Baudot Code RB—EELEE
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ASCII Code (American Standard Code) »
WHEABRENE T LERBEHFHRIRRESE—
WA BB HIEEL N ERPREE (Line
Buffer) » S—EEEM5EEEA 400 BFT
BB HERRES » LBV EIRIRARGR ~ AR
B~ #rEE (Link) REEREBE—HRZERE
- k#yE#AE (Line File) » mtFIARIERAT
BRI RERADBENRARL (Input/

' Output) K> REBTFFHEBRIMEREE - BR
BB RS TR EEMEHER TR 2R

B o B EMLBRNTEY 32 BxT &
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TS : EIEEAR O 77 1200 RsfI70 Core PUfiAg »
LREBHEAE 0 Sector » T—RE 0 5EF)
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EA EHREREERET

| iR 1230 RERIREBEEAE 3 {8 Sector »
B T—RRUGR 12500 B = EHEEE 6 18 Sector
o EREIEEE 1 BRREE 1223 KA Core A
E@ﬁ%ﬁﬁm%iﬁ%% 2 f@ Sector » B7E 1237
RRIBEEHMES 48 Sector ; FITHE 2 BRMR
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Sector s éﬁ&& 1255 R[5 = 4 5 {ESector »
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TREHRBER o o
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E - RESRERE
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B (NNXX) ~ S BEEEER (TTAA) »
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SR %m%&jﬁ#ﬁﬁ%?fﬁ%ﬁﬁ ﬁ@ﬁﬂ%ﬁ%
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B E ANY A— BR S 228 BHE KT e
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@ FGEENZI 192 15 ©
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O BBELRT AR EEE o

(R EBERZEEL/ M 45°C o

GBRERRNRE » MRERBEADM 10°C o
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VhEE B AR e B 2 T R A B s Z  (Station
table) » THEMFRHKEEARE BRRE/) oH
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HEIRE (Binary Search) BEFAUESR
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4o . .
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TEIER —r & » 2R IR AR H R S A
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BINERE 3 BAEZORMSTORES » (B ERYR
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A Study of the Frost OCcurmnce m Tazwan Area
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Chin-Huai Hsu  Chang-Lin Hsin

ABSTRACT

Although Talwan is located in the Subtropic region, -the cold " -
weather still occurs frequently in Wlnter time, especially in the plain - -

and upslop land area. In averageé, the minimun temperature below 10°C

appears two or more times a year and the frost ‘occurs once a year,
causing'sev_efe damage to the crops and the-fish culturation in ponds. - .

_ From the frost data of observation stations of Central Weather
Bureau. This ‘paper hds analyzed the weather element and map. The
conditions’of frost occurrence have been summarized as follows:
(1) Continental high comes directly from polar region and ‘moves to
.the south of Yang-tze River between 110°E and 120°E.
(2) The strong long wave radiation during clear' and windlees night,
..accompanied by the humldlty below 70 %; is the favorable
condition. v A
(3) Decrease of température, on dry land is larger than on wet land,'
So the frost occurs more easily. in the ﬁ‘pslope land area.
" By means of the anomaly of N. H. 500MB chart to trace the
southward movement of the positive anomaly and the low index it is
able to see the movement of the pressure system from the polar

" region and thereby to predict the occurrence two or three days of the =

cold wave and in Taiwan area in advance.
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/ﬁ}ﬂ a1 Jan, Feb: | Mar. | Apr. | May. | June. | Sep. Qct. Nov. | Dec. | Total
1934 14 15 7 1 1 — 2 1 8 12 61
1936 16 13 7 3 — - 2 1 7 57
1936 8 2 1 — — 1 10 22 56
1937 12 4 2 — — — 13 8 10 57
1938 11 ‘ 3 6 — — — 2 9 12 52
1939 14 18 2 2 — - — — 2 22 60
1940 17 11 5 4| — — — — 3 19 57
1941 4 2 1 — — — — 1 3 5 16
1942 12 3 2 3 — - 2 1 9 17 49
1943 18 [ 15 3 3 - - - - .8 11 58
1944 13 10 9 —_ — - - — 2 5 89
1945 13 1 10 3 2 — — 11 10 12 62
1946 12 19 1 4 — — — 8 15 10 67
1947 14 14 6 4 — — — 10 6 12 66
1948 22 5 6 1 - — - 1 14 12 61
1949 2 12 10 —_ 1 - — 3 7 3 60
1950 16 2 3 — - — — 1 14 44
1951 5 | 11 2 — 1 — — 2 31
1952 12 6 1 — — — — 15 50
1953 14 — — — — —_ —_ ~ 38 12 36
1954 10 6 1 — — — 1 15 16 57
1955 9 12 6 1 — - — 2. 9 24 63
1956 11 4 —_ _ —_ — — 3 11 36
1957 15 1 2 1 — — 3 19 10 57
1958 - 8 4 4 — —_ 1 0 14 11 50
1959 12 6 — 2 - 4 12 11 12 60°
1960 11 18 6 — — - — 5 12 17 69
1961 20 3 6 2 — — — 7 15 15 6
1962 20 17 7 1 — — — 9 23 88
1963 24 18 12 6 — — — 7 14 82
1964 10 9 — — 2 - — 10 23 63
1965 2 18 — —_ —_— — 2 8 13 63
1966 15 - -— — — 2 — — 6 a2
1967 6 10 6 — — — - 2 9 18 51
1968 15 6 7 5 1 — — 9 17 19 79
1969 6 10 — — — — — 3 11 10 40
- 1970 7 9 —_ — — — — — 2 7 %
e 493 344 182 60 9 2 14 125 327 466
CE B 13.3 9.3 49 1.8 0.2 0.1 04 84 | 88 | 126
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1955 13 12 3 1 — - — 9 14 22 -
1956 10 10 9 1 - | = —- | = 3 0] —
1957 14 7 1 2 - = 4 21 8 —
1958 6 | 2 2 1 — — 2 16 8 —
1959 — — 9 2 - — 5 12 15 16 —
1660 5 4. 18 1 o — - — 10 13 13- —
1961 13 7 8 2 - — 13 % | -10 —
1962 2 10 7 6 — 1 |10 13 15 —
1963 14 | 2 14 5 — — 7 13 1 -
1964 11 15 12 1 - 1 - 2 12 | 20 —
1965 25 15 14 - - - 3 3 7 14 —
© 1066 18 6 1 — — 6 3 — 3 | -
1867 5 14 1 — - — 4 15 20 —
1968 11 2 5 7 —_ 1 12 24 13 —
© 1969 8 4 5 2 — — — — — —
1970 — — - — - - — — - | -
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Microearthquake Actwty near Tsaolmg, Yunlm County

% LN B
Ming-Tung Hsu |

ABSTRACT

: Micfﬁ“earthquakes detected by the seismic network of thé, Institute
of Earth Sciences, Academia Sinica for a five-year period from January
1972 to December 1977 near Tsaoling, Chiayi County are studied.

Excellent correlation between the distribution of microearthquakes
“and that of stream valley, i. e., local geomophological feature in this
area was found. It is concluded that microearthquake activity is not
only correlated to tectonic feature but also to local geological structure.
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" "ABSTRACT l

" The pﬁrpoé:e'of_this paper is to analyze the solar radiation and'to
explore the relation between the ssolar: radiatien 'and. sunshine:hours .

in Tainan Area. The annual amount of solar radiation received in

Tainan is about 14,000 Langleys: with a maximum occurred in May and " 701 \

a minimum ‘in :December. However, .the -amount received in summer. "
months from June to August is less ‘than'i in May because: of the effecti’*
of rainy season. S LT e o

_Using actural solar rad1at1on under clear sky cond1t1on 1nstead of 2

,the theoretical value ‘in the llnear equationiof selar radiation and sun=

‘shine hours, the result becomes practical to great eéxtent that the
correlation coefficent between them reachies 09041, Additionally Such

result should be able to be apphed in;the Southern Taiwan Area. -
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Comparison’of annual average daily solar radiation (From July to
June-of the:néxt year) between Eppley. Pynanometer (1968 -1976). and
Solar-A-Meter (1975-1976) in Tainan area.

Table 1
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‘Solar Radiation (Ly/day) 1975 | 1976
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Fig. 1. Monthly mean solar radiation in

‘Tainan -area (Sept. 1967—Aug.
1977y -~ ‘ '

FERE » i B HERNEZ A FEMEIRSD
B 5 AHEFEMEZE 1916 Ly () <12 B
B 5 A% 59% » W& B ITSEE S » IREL
12 BB +8 ARE o EHEEAFE—HHER
AHERAZERME L7 AEEE 7045 Ly (
1969 42 7 A 1 B) » LRAETHMER 57% »
6 BiBmELTHER 60% » {B5 AMRyniE 691.2
Ly it 5 BEFHER 50% &~ 5 AAH
STEE » (B MAS 110% » FNERRE
B 6 BEATRELEN » FHEMEZAHES
%ﬁiﬂ%{%ﬁ%ﬁ%&&ﬁ% y BN R 06 A
BEE 181% ) REELE 7 AR 11.1% 18R
B 146% ¥ 6 RBARSE» FEKBESHAE

y (HEEARHERE 5 AR/ » IIRERBE

CERX » HEHEEL 5 HtP—*fZﬁth.ﬁ

Lo MARKMEET A



N

: 'E Eiﬁﬁ%@ﬁ%ﬁg (1967 g9 B-1977 &£ 8. 1)
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Fig. 2, 1Isopleths ('Ly/‘h‘r)_j of hourly mean solar radiatjon in Tainan area.
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Report on Typhobn “Ora”

ABSTRACT

Ora, the 23rd typhoon originating in the northern Pacific Ocean in
1979, was a medium-scale typhoon and was listed as the 3rd one to
sweep th‘_rough Taiwan this year. Its center didn't enter Taiwan, but
came;»neé‘i"}f-' and moved along the east coast of Taiwah. In addition
to the topographic lift, it coincidently met with the prevailing
northeast monsoon and typhoon circulation Ora finally caused a severe
flood in north and northeast of Taiwan.

Typhoon Ora intially derived from the northwest of Yap. Island
on the mormng of Oct. 9. It developed as a tropical storm when the
center arrived at 17.2°N 33.9°E, then continued to pick up speed
along a course of NW to NWN with speed of 20 km/hr. Ora was up
graded to a medium-scale typhoon at 22.2°N 123.6°E. Being steered by
the northern front system and restrained by the tropical storm—Nina
,staying' to the west of Luzon Island, Ora‘'s movement was almost
stationary, sometimes spiral. After 02:00 P. m. on the 13th, Ora skirted
slowly from the east coast of Taiwan to the north due to an upper-level -
trough. The pressure dipped' to 940 mb and the max. speed near the
center was 40 m/sec. On 02:00 p. m. of the 14 th, Ora stopped at 25.5°N
123.1°E, 190 km from the eastnortheast area of Taipei. It was integrated
into the front system, then moved in &4 NW direction. Ora’s in"tens‘ity
weakened as a ‘tropical storm at 08:00 a. m. on the s$anie date, and
changed to the ENE. Having passed over the north of Okinawa, it
dissipated into a tropical depression at 02;00 p. m. of the 15th, and
ended its 126-hour lifespan. '

During the period of inivasion, the ramfall records observed by the
observation stations of Central Weather Bureatt indicated as follows:
Tsozxwu 1286.5mm, Anpu 1147.7 mm, and about 600mm in Lanyoung
area The disaster reports mvestxgaﬁed by the Taiwan Provencial
Governmernt and Taipei mumcrpal Government were as follows: dead
population 5, lost population 2, seriously injured 3, Iig‘ﬂtly injured 3,
houses swamped 7, ships sank 7, shlps collided 30, destroyed dikes 29¢
‘meters, flooded farmland 49, 000 hectares Also there was much severe
. damge f.o commumcat1ons S
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Fig 1 a. View ofi Hwalien PPI radar scope " Pig 1b. View of Hwalien PPI radar scope

on 121700Z, OCT. 1978 ) on I‘ZISOOZ, OCT 1978,
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Fig 1 ¢ View of Hwalien PPI radar scope Fig 1d. View of . Hwalien PPI radar scope

on 121900Z, OCT 1978, on 122000Z, OCT. 1978,
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Fig 1 e. View of Hwalien PPI radar scope v Fig 1 f. View of Hwalien' PPl radar scope

‘on 122100Z, OCT. '1978. on 122200Z, OCT. 1978,
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Fig 3 c. Sea level synopitic chart.
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Table 1.. Tle Compansxon of Typhoon Ora’s Eye-fixed by different Radar Stations
- . < - —
m'ﬁ‘ﬁtg% e = ‘ (9i;l8) B 1 927 _E l m,n\&g% i & (918) f 21y
s | N | EINJE [ NTE oy | N[ N[ & [ N]® |
0 F12 052 | 222| 1237] 22| 1287 | 221 1287 13 coz "23.1‘ 1227 231 1227 2819 1227 .
06 | 2221 .1236 22.2‘ 1235 22,1 1284 ‘01‘ | 283| 1227 283| 1227] 232 1228
07 | 221 1233] 222| 1284 222 1283 o2 | 283| 1226 23.4| 1227| 25.4| 1227
‘08 | 22| 1202| 222 ize2] 22| 123 03 | 235| 1226| 285| 1227| 2.4 1227
09 | 222 123.1| 222| 128.1] 22.2| 1231 04 | 236| 1227 B
10 | 222| 1280| 22.1| 1230] 22.2| 1280 o5 | 238| 1228] 288| 1227 23,5. 1228
1| 221 [ 1229| 22| 1228| 222/ 1228 06 | 240| 1228| 239 1227| 239 1229
12 ,—‘22,1(%122.7‘ 221 1227 ' o7 | 241 1229| 24.1| 1220! 240/ 1229
18 | 221 1226 22.1| 1226 8 | 242| 1230| 24.2| 1230| 24.1| 1280
14 | 220 1225 220| 1225 09 | 243| 1231 243| 1231 243 128.1°
15 | 219 1225| 219 1225] 10 | 245 1281 245 1231] 245| 1281
16 | 219 1225| 219] 1225 11| 47| 1280 247| 1281 246 1281
17 | 220 1227] 220| 1225 12 | 249] 1281 | 29| 1281 248 1281
18 | 221 1227 - 13 | 248| 1280 25.0( 1281 | 249 1281
19 223 1228| 223]| 1227 " 14 | 2501 'i23,o T 251 123.1
20| 225 1228 225| 1228 15 | 252| 1231 253 128.1
21 | 227) 1228| 226 1228 227 1226 16 | 253 126_1 ’ 54| 1232
22 | 228 1228| 228 1228| 228 1226 17 | 25.4| 1230
28 | 230| 1227 280] 1227] 280| 1227 ‘
. i 2 ﬂﬁﬁﬁéﬁﬂﬁﬂ%ﬁfé?#ﬁ%ﬁﬁiﬁwﬁﬂ%
able 2. Eye-fixed Posmons of Typhoon ora’s Observed by aircraft reconnaissances
) - and Weather Satellite. o
ﬁﬁ'}ﬁ(@) LB | E L 7';: ;ﬁ%j{ E%ZPE gﬁéﬁ?@) _ﬁﬂtL‘J\ﬁZE ‘ B L U7 OB %kmggzﬁg
: Jhi | B | RS uh,__% R [(Elﬂ?) (mb) _ Jesd | R T ) (?Elﬁ%‘)i(mb) :
09.22.54 171 1340/ 20 122204 | 229 1229 vV
+1002,28 | 17.4 | 1335] \ |° 130430 | 237 | 1227\ 20 100 | 943
101002 | 187 1822] |V 181049 | 242 1283 vV
10.14.45'| 183| 1310 V/ 20 13.16,11 | 25,0| . 123.2 \Y
10827 | 198| 1292 50 132122 | 258 123.4| 20-- 988
11,0839 | 207 | 128.1] \/ 14,0252 | 26.2| 1240| 20 35
111530 | 21.2| 1264( \/ 982 | 141026 | 27.2| 1257| |y |
m0a | 22| 1289 v ‘14.1"4.36 216| 1286] v | 15 998
97.10 | 224 1234] 20 | 75 142249 | 290] 1291 |y
©121447 | 221 1225 |V
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Table 3, The meteorogical Summaries of C. W. B, stations during Typhoon ORA’S Passage

k& R B B M OR Ak B S B K R = % A Om/s Bk ® R Bk B (mm) Bk & B

it B m oo | BA | EE B % 4 RE | RE | M| BR |8 w4 8 A28 B A 8 wooza w S8 A w smn w4 el B sEe ow
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¥ & m :
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& 7K :

 F % 10042 13, 13, 45 NE 9.3/ 18, 16 20 : _ %570 13, 10, 10~13, 11, 10| 85 13, 64. 40~04, 04, 50 12865 11 16, 00~14 09, 0O

. 4t 110060 13, 14, 00 | NE | 21,2 12, 16, 56 | 10082 21,3 93 NE 7.2 12, 20, 10|~ . | 10.5( 18, 16. 00~13, 17, 00| 2.1/ 13, 16 50~13, 17, 50| 2010, io. 05. 20~14, 08,

o ' # [1005.8| 18, 04. 00 | NE 173 12, 21, 09 |10092 206 98 NE 73( 12, 21, 50 8713, 16, 20~13, 17, 20| 20 15. 16. zo~13; 16. 80 | 1221 12, 01, 20~14, 11,

B o | 9998 12, 15, 10 | NNE| 178 12, 22, 10 |10028 226 77|NNE| 92 12, 19. 8| = 20 13, 16, 00~ 13. 17, 00| 0713, 16, 36;13. 16, 46 | 83 412. 18, 30~14, 08

el
H
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o

Boow B W
® oW ¥ % B OF W P B B E E % ¥ M
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R
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Sk

999.7| 12, 15, 25| N 15,0/ 12, 15, 30 | 999.8 36.3 72 N 11,71 12, 15, 20| 12 14, 20~12, 23, 40 40| 13, 14, 30~13, 15, 30 0.9 13, 14, 50~13, 15, 00 20.8! 13 02, 10~14, 06
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fa
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A Study on.the Agmclzmatologzcal Division of
Paddy Rice m Tazwcm S

-
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Wen—shuo Kuo
ABSTRACT
‘ Talwan c11mate is of subtroplcal character Wlth longer growmg o
_.season it well. sat1sf1es the 11m1ted cllmatlc cond1t1ons for paddy rice.
' However, rlce 1n Ta1wan comes 1n two crops annually, and the suit-
able cllmatlc condmons are hot all the same for both the first crop
o ._.‘and the second crop. ' ‘ : )
Under sultable c11mat1c condltlons not only hlgh y1e1d per unit
"area but also good quahty can be achieved. Therefore, referring to the
dls___tr1but10n of paddy rice yield per unit area and coefficient of yield
. variation associated with various climatic charts, the suitable cul-
. tivation areas for paddy rice are obtained. Further by means of
the stepw1se regression analysis to find out thé related suitable
climalic factors which effect the yield of rice, ‘the su1table cultlvatlon" .

'!area for the first crop paddy rice can be divided into two grades
an_d for the sec_ond crop paddy rice three grades respectively.
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Table 1: The climatic environment of Ist crop paddy rice in Taiwan
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FigI3. The distribution of mean tempera-

_ture in ten days of Taipei, Tai-
chung, Kaohsiung and Taitung.
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The Analyszs of Frost Dczy Frequercy cmd

Frost Peyiod in Tazwan and lts Applzcatzon to
Frost Protection for Crops

% . X i
4. . Chea- Yuan Yowng
| ABSTRACT

Frost damage:is one the main met'e‘orolbgical_ disasters for crops
in Taiwan. The protective methods are general used by most of the
farmers, such :_as heating, wind machine, covering, etc. By using the
“temperature data of 120 observation stations, this reseach-analyzed
_ the frequency of frost day and frost period throughout the island.
With a view to assisting farmers in determining- suitable . planting
dates, location and varieties’as to minimize the frost damage.

- If the frost.day is defined: by the daily absolute temperature
équal to-or less-than 0°C. there is no obvious first (last) frost date
- in plain areas. But in mountain areas, the first frost date comes
early with increase in altitude, and -the last frost date late with

“ increase in 11t1tude If the frequency of frost day in plain areas is

* based upon the frequency of minimum temperture between 0°C and

A -

5°C, the .frequency of frost day in January is the highiest. The
" frost occured in the plain-area of Taichung, Changhwa, Yunlin, and.

Nantou over 2 times. If the first (last) frost date is based upon the
first (last)-occurrence of 5°C, the earliest first frost late appears

' January 31 and February 10 in central region, and between January

- 31 and February 10 in northern region.

There were six frosts caused serious damage in period of 1960-
19_78 ‘in: Taiwan. All of these damages were in January and February.
The d‘amage areas usually covered Taichung, Changhwa Yunlin,
Nantou, and the kinds. of damaged crops included sweetpotato,
banana, pineapple, corn, and paddy. rice. The frost damage in the

L 3approx1mate1y on December 25 in Shaukung of Kaohsiung, between

‘mentioned areas were qatfsed by cultivated system as well as topo- -

graphy. So the winter crop in these areas should select frost-resistant
species. ' In the area where the frequency of frost over 2 days in
January, crops of low production cost should be selected so as to
reduce the loss of frost. damage. For. the . spring crops which are
planted after the first decade of February, the risk of frost damage
will decrease. .
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A Brief Report on Typhoons in the,
Northwest Pacific in 1978
ABSTRACT

There were twenty-eight tropical cyclones generated in the
Northwest Pacific area during the year of 1978. Among them fifteen
reached the category of typhoon intensity. .This figure is a little
lower than the average of past thirty-one years, although the total .
number is about the same as the normal. .

The tracks of typhoons in this year can be cla551f1ed as follows
nine northiward, eight in parabola, seven westnorthwest to northwest,
one westward and one irregular.

" Three storms Wwhich hit Taiwan in this year, were Rose in June,
Della in August and Ora in October.

Both Rose and Della caused no damage, although they landed
thes' island. On the otherhand, when the center of Ora passed by
the near sea of Taiwan, the norheast monsoon moved down from
mainland: As a result of uplifted moist equatorial air together with
the topographic effect, it caused a. severe flooed in the north .and
" northeast Taiwan.

Afterward, the following disasters were reported by the Talwan
- Provincial - Government and the Talpel Municipal Government five

‘dead; two mlssmg, six injured and seven houses were leveled by

flood.
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Table 2. The Summery of typhoon occurence in Western North Paicfic since 1947.
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: Table 5. The Summary of vector errors of 24 hrs forecating of Typhoon _
.Center positions issued by C. W. B. during 1978,
. E 8 RAmz | RiEz $ﬁﬁ% ;
B - it B
CREARRER 3 w| @ o) @® |
‘ ﬁ ﬁ,agf‘i%e) 6 273.2 107 114.4 24 N
1 mzaggvgﬁNDY) 18 | 254 43 1256
A (C%RMEN) 6 165 32 1123
e ﬁmg?l;%“ 12 280 10 154,1
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Fig. 11. 'Typhoon tracks in November, 1978
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Table 6. ‘The Summary of typhoon date within the area of North-Western parcific ocean in-l97_87' .

A || H= 8 B ® M e o Bt x| RS RRE| % | 8 |
15 | w2 m w4 W g wﬁ’% SA | 5 lm | W E

8| (A7) 2HEEBENLE dEAL | IR A NS A T |
1| 1] 7801 5 w(NADINE) |10/ 1~13/ 1 |10 1~1371 | f-‘s%ﬁﬁ%ﬁﬂtﬁ?ﬁ 11,1] 1015 .28 3260 | 50 .| 975 | 50 | mep :
4| 1| 7802 |g##(OLIVE) | 19/ 4~27[ 4 [19] 4~27] 4 | 22] 4~25 4 [EBEHHHE 9.2 1315 43 | 200 | 80 | 955 | 50 | o @i
6| 17808 |5 #(POLLY) |18/ 6~20] 6 |18/ 6~20] 6 SRR E 258 1260 25 | 150 985 | 30 | |-

6| 2| 7804 [ #(ROSE) 28] 6~24 6 | 23 6~24] 6 B E R EE 18.8 1241 20 | 150 993 -1 30 |mmp @ﬁ BE
6| 3| 7805 |& #j(SHIRLEY)| 30/ 6~30/ 6 | 30/ 6~30] 6 R 134) 1113 20 | 150 992 | 20 | mp
7| 1] 7806 | H(TRX) 14 7528 7 | 14) 7~23] 7 | 16] 7~18/.7 [GREEESMIENSE . | 289 1416 35 | 300 | 100 | 965 | 25 | th
7| 2| 7807 |jpER/E(VIRGINTA) 23] 7~08] 8 | 28/ 7~08] 8 | 25] 7~03 8 |EFISiERIE | 16| 1509 35 | 850 | 150 | 975 | a5 | g
7| 3| 7808 |5 J(WENDY) | 24/ 7~03/ 8 | 24/ 7~03] 8 | 26/ 7~01 8 [BEEREESHHE | 208 1335 40 | 400 | 150 | 960 | 40 | mhps @i Ml
7| 4| 7809 |3iRsk(AGNES) | 25/ 7~30] 7 | 25/ 7~30] 7 B 210 1157 28 | 150 980 | 18 | gmp | -
8| 1[7810 |35 #8(BONNIE) | 10/ 8~12/ 8 | 10/.8~12( 8 | REEE 182 1113 20 | 150 %5 | 20 | s lfgﬁiﬁxh%%‘ggg‘
8| 2| 7811 |& FI(CARMEN)| 11/ 8~20/ 8 | 11/ 8~20/ 8 | 13/ 8~17/ 8 |EFIZIAEENE | 162 1445 38 | 300 | 100 | 965 | 30 | | Wk
8| 8| 7812 | H(DELLA) |12/ 8~13/ 8 | 12/ 8~13/ 8 | rmEEE 215 1246 20 | 150 s | 2 | g BE| g
8| 4| 7813 {3 BK(ELAINE) | 24/ 8~28/ 8 | 24/ 8~28/ 8 | 27/ 8~27 8 |REEFEH 166/ 1208 33 | 250 | 50 | 965 | 22 | chpr |
8| 5| 7814 |#% {K(FAYE) |28/ 8~09/ 9 |28/ 8~09/ 9 |01] 9~07/ 9 |EFIZiBEBAHE | 150 1451 55 | 3c0 | 80 | 930 | 25 |z |
8| 6| 7815 [Emis(GLORIA) | 30/ 8;31'/ 8 | 30/ 8~31/ 8 ' GREEE 225 12750 20 | 200 992 | 20 | imp
8| 7| 7816 |fgHFiE(HESTEP) | 30/ 8~01] 9 | 30/ 8~01 9 BARETEE 31.3 1503 23 | 150 990 | 50 | igp
91 17817 | BUARMA) |12/ 9~16/ 9 | 12/ 9~16/ 9 | 15/ 9~15/ 9 |BEEIFEE 255 1232 83 | 250 | 80 | 970 | 40 | chp
9| 2| 7818 ;¢ WQUDY) |13/ 9~17/ 9 | 18/ 9~17/ 9 | 14] 9~17] 9 |GEEBEGEHE 246 1466 45 | 3co | 100 | 950 | 40 |y
9| 3] 7819 | H(KIT) 23] 9~26] 9 | 23] 9~26] 9 R 15.1| 1153 25 | 250 990 | 25 | BUEF |
9| 417820 [ H(LOLA) | 26/ 9~23/10 | 26/ 9~03/10 | 25/ 9~02/10 PEBEHHE 12.2) 1267 35 | 400 | 150 | 965 | 18 | chpe
9| 5| 7821 55 %E(MAMIE) | 30/ 9~05/10 | 30/ 9~05/10 | 03/10~04/10 Egﬁmﬁgiﬁﬁ 196 1528] 35 | 350 | 100 | 960 | 50 | shpe
10| 1| 7822 |j& F(NINA) | 08/10~17/10 | 08/10~17/10 . EEEEE 152 1279 30 | 400 | 100 | 975 | .20 | gmps
10| 2| 7823 i H(ORA) 10/10~15/10 | 10/10~15/10 | 12/10~14/1C |2 525 B F5iTE 17.2) 1339 40 | 200 | 80 | 940 | 50 | hps ﬁf_ BE
10| 3| 7824 |30k (PHYLLIS)| 16/10~23/10 | 16/10~23/10 | 18/10~21/10 5%§ﬁ%ﬁjbf?§ 160 1602\ 45 | 2c0 | 100 | 950 | 60 | wpg "
10| | 7825 | #(RITA) | 18/10~29/10 | 18]10~29/10 | 20/10~28/10 |ERKERHIIEHISE 107] 1783 73 | 500 | 20 | 880 | 35 | A s
11| 1| 7826 [ $H(TESS) | 08/11~07/11 | 03/11~07/11 Ergmmess | 188 1452 30 | 800 | 8 | 975 | 50 | fmEr
11| 2| 7827 [fi5EkiE(VIOLA) | 18/11~24/11 | 18/11~24/11 | 20[11~24/11 |IEHELSHEE 9.0 147.1] 63 | 400 | 150 | 910 | 35 | k7
11| 2| 7628 | JR(WINNIE) | 28/11~30/11 | 28/11~30J11 EFZREaknE | 149 1477 28 | 300 | 80 | 980 | 50 o |

7
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. :,“Tavbl\e 7. A Summary of Typhoon damag_es in: 1928.
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. “Table 8. The fixed positions of Typhoon Center in the year of 1978,

. > NN N S o N E = = 3

ME s | FOOE ELRL T R ) i mam | POE [ERag s 2
| [ k] g | wblms| g Cemfby] .| B | ] s | mbjm)s. 5 | Ckmjb

78018 1 3| 10| 08 (111 1618 992 18 | NW | 13 | 2508|207 1189 970 38 [ ENE| 30

| e 14|16 1612 992 18 | Nw | 13 : 14 |21.1) 1206 975 35 | ENE{ 30

(NADINE) 20 (120, 1606/ 992/ 20 | NW | 15 20 |21.4] 1238 97| 35 | ENE| 50

11|02 136 1600 985 23 [INNW| 18 26 | 02219 1248 983 30 | ENE| 50

08 142 1601 983 23| N 13 08 | 220 127.5/ 950/ 28:| E | 45

14 1151} 1610 980 23 | NE 18 . 14 | 22,2 129,3] 990 25 E 37

201160 1614/ 980123 | NE| 16 .| ... .| 20 1228 131.3 992| 28 | ENE] .87

12| 02166 1627/ 975 28 | NE | 28 _ 27| 02 |233| 133.6 990 20 | ENE| 40

08 | 174 1642 975 28 | ENE| 27 08 |285 1250 994 20 | ENE|. &

14| 177] 1661 97¢) 28 |[ENE| 29 |[7603g5 6 | 17| 08 (243 12831000 15 [WNW| 15

20 [ 180 1680 975 28 | ENE| 36 B 14 {245 1279 99¢| 15 | NW | 15

13 | 02 {191 1700| 975 25 | ENE| 86 || (POLLY) | .| 20 |24.9 1276 93¢ 15 [WNW| 13

08 216 1730 975 25 | NE | 40 ‘ 18 | 02 | 25.1| 1268 996 15 |WNW| 14

114|280 1750, 980 23 | NE | 40 | ' 08 |25.6 126.1| 993 15 | NW [ 15

20 |26.0 1800 989 23 | NE | 50 14 (258 126,0 992 18 [NNW| 05

. 1402|270 17701020 15 NE | %0 20 '26,2i 1259 992/ 18| N 10

78025% 4 H[19 |02 9.2 1315/ 998 18 [WNW| 23 19 |02 [269 1258| 988/.20| N 10

Bk #i ;é 08| 97 1295 993 18 [WNW| 23 08 |27,4 1259 985 20 | N 15

(OLIVE) 14 |101] 128499223 [WNW| 20 14 |28.1] 1261|985 20 | N | 15

o 20 | 10,4 1273 990 25 'WNW| 25 | _ 20 |28.9 1261] 985 23| N 15

20 | 02 |108] 1262 988 25 WNW| 20 ' 20 | 02 |30,1| 126.7| 985 23 |[NNE| 25

08 {113 1248 985 30 [WNW| 20 ' 08 |31.7] 127.8) 585/ 23 | NE | 25

14 | 115 123.2] 985 30 [WNW| 20 : 14 |32.4 128,7| 950 20 | NE | 18

. | 207|122 122.3 980| 30 [WNW| 20 20 23,5 1308 998| 15 | NE |- 80

21 {02 |12.8 121.1) 98, 30 [WNW| 20 |I78045% 6 j3| 23 |08 [18.7] 124.6/.995.15 [WNW| 10
08 [132 119.6 950 23 (WNW| “20. | @ 14 1878 1241993 20| W | 15

14 |13.3] 1188 990 25 | W 18 (ROSE) 20 188 1235993 20| W | 15

20 135 117.8) 985 28 [WNW| 18 24 | 02 188 1230 993| 20 [WNW| 15

22 | 02 |13.6 117.0 985 28 (WNW| 15 . 08 [21.2| 122,5/ 993 20 INNW| 25

08 |13.8 1164 980 30 (WNW| 15 _ 14 22.]) 1220 993| 20 [NNW| 25

14 (142 115.5| 970/ 33 'WNW| 15 20 [22.9) 121,6 995 18 | NW | 80

| 20148 1147 965 35 (WNW| 15 25 | 02 |28.4 121.21007] 10

23 | 02 [154] 1142 955/ 40 | NW | 15 |[78085% 6 55| 30 | 08 |18.0 118,0 996 15 WNW| 20

08 [15.9] 1135 955/ 43 | NW | 15 B 14| 13.4 1113 996 18 [WNW| 15

14 |164| 1132 955 43 | NW 12 - |(SHIRLEY) -20 | 13.4] 109,51 992/ 20, |--W © 20

20 [169] 113,00 96043 'NW | 10 .7 g| o1 02187 1083998 15 [WNW| 20

24 | 02 |17.5) 1132 960 43 [NNW| 9 |7806gg 7 | 12 | 20 | 2200 ‘15001034 15 | NW | 15

08 | 185 1140 965/ 40 N 20 b2e] % 13 | 02 |23,0] 149.011004| 15 | NW 15

141189 1144/ 955 43| NE | 20 | (me) © ) 081282 1490[1004| 15 | WNW| 10

20 [19.6| 1156| 955 43 | NE 25 . \14 237 14671004 15 [WNW| 10

25 | 02 120.1| 116.9] 960 40 | ENE | 25~30 | ’20 240 14551004 15 [WNW| 10




— 15—

o B R\ hivE |npsk] AT | B ﬁa%% BB ROMZE %@%ﬁ AT | W
R e T bl o | obs| i |caemrmd] ™ 5 % T s et e | mb|mis| s | /i)
7 58] 14| 02 [201] 14aghoo1silwnw] 8 | 7Bl [ ca|ied 1510985 25| N | stowy
08 (243 14331002 15| W | 15 ‘ 14 [17.1] 1510985 28 | N | slowly
14| 240 142.3] 996 15 [Wsw| 10 |20 175 1509 985/ 28 | N | slowly
20 [23,9) '141.6] 994 18 w . 10 25|02 1184 150,8| 980 28 N 10
15| 02 |23.9 1408 992/ 18 | W 15 08 [19¢] 150,6/980 28 |NNW| 10
|08 |240 1400{ 988 20| W | 15 l1at19s| 150,1| 97533 | NW | 10
14 |23.8 1389| 980 50 [WSW| 15 | 20 {203 149.3 975 33 | NW | 18
207238 1380 975 30| W | 15 2602|207 149.2 975/ 33 | NW | 10
16 |02 [23.4 137.6| 975 30 [WSW| 10 . 08 [21,1] 1488/ 975/ 33 | NW*[ 10
108 |22:8 '137.1) 975 35 LSW | 5 o [ 14214 1485980 33| NW | 10
14228 1379970 35 | sW | 5 20 {219 1479] 920| 33 | NW | 15
20 223 137.7| 965 35 | stats 27| 02 |220 147.4) 980 33 [WNW| 15
17 | 02 |21.9 1382 965| 35 | BSE| 5 - 08 |22.1) 1468/ 98033 | W | 8
08 {220 1388 975| 35 | ENE 10 14, 22,1 ' 1471 980 33 | stat
14 (22,5 1398|965 35 | ENE| 13 20 [ 21;8 147,0, 985| 30 ! stat
20 |22.8 1406 965 35 |ENE| 15 28 | 02 {21.8 1469 990 30 | stat
18| 02 |22.9] 141.6| 980 35 |ENE| 15 08 |21.6 147.5| 990 30 | stat
08 [23.5] 1425 980| 35 | NE 18 .14 1215 1479 980 30 | stat
14 (244 1442/ 980/ 33 | NE | 23 20 |21.8 147.5| 980 30 [WNW| slowly
| 20 |25 1452/ 98030 | NNE| . 28 29| 02 | 222 147.1] 980| 30 [WNW| slowly
19'| 02 |258( 1458 980| 28 [NNE| 12 1 | o8 223 1469 980 30 |WNW giowly
08 |26.0 1460, 980 28 | NE | 10 14 |22.9) 1458 9g0| 35 | NW | slowly
14 (266 146.4| 984/ 28 | NE | 15 20 |24.0| ‘1465 980 35 INNW| 10
20 |27.3] 1468 985/ 25 N 18 30 | 02 |24.7] 1457 98 35 INNW| 18
20 | 02 [28.2 144.3] 985 25 | NW 18 08 |255 1451| ggo 35 INNW| 18
08 {29.3 '143.6|'985"25 | NW | 18 “l1a |26 1444 G835 "N | .18
14 294) 1424 990, 20 twNw| 18 20 (268 1438 985 35 | NW | 18
20 {300, 1408 990 20 [WNW| 20 . 31 | 02 |28.1) 1432 985.35 | NW | 18
21 | 021297 1388 990 20 WSW| = 27 , 08 |29.1' 142.7| 985 33 [NNW! 20
08299 137.3 994/ 18 | W 27 ' 14 |307| 1418| 985| 83 [NNW| 22
14 (297 1358 996| 18 | W 25 | 20 |31.7] 141.2| 985) 33 INNW| 22
20 (29.8 133.8/ 996! 18 | W 25 8 A 01 | 02 (328 141.4) 985/ 383 | N 20
22| 02 1284 1324 998 18 |WwsW| 30 | 081|340 1414 980 33 | N 18
08 {285 12891000 15| W 40 | 14(347) 1415 950 33| N 20
14 [287| 1268 998/ 20| W | 35 o 20 |36.0 1425 980 33 |NNE| 30
20 |2855 1243 998 20 | W | 35 02| 02 {371 1433 980| 33 | NNE| 30
23 | 02286 1222/ 99820 | W | 35 | 0839.1 1443 v80| 30 |[NNE| 30
|.c8 |2 2ndroon) 15 w0 | i agsl 1m0 kol 28 | NE | g0
|| 1% [%00, 119.01002) 10 IWNW) 20 L 20 |415| 148.0| 980 25 |ENE| 3
780747 7 H| 23| 08 [ 155 151.1) 990] 18 |NNW| 10 R A Al
mm e |2 14]161] 1509 983 2 w10 ~ | 08|02 (422 1503 983 25 | ENE| 85
vIRGIATA| | 201635 1507 565l 28 [NEW| 10 | ¢ B| | 084341518 950 28| NE | &
© o 'Pae| 02168 1508 988 25 INNW | 5 | e Y| a0\ 4a3 1855 0s0| 20| BNE| 28




LN uﬁ,ﬁ\&ﬁ.;nl:j%':% #AT 1% | simzm BB | hoRE Bkl w5 | &
\\?f@%ﬁ B | W ) s [mbjm/s| B [Gemfh)] T | B | W e R hmie| B | o)
780838 7 Ji| 28 | 14 | 214 136.3(1000, 15 WNW 15 | 08|87.0, 1337 988 18 |[NNE| 40
R | 20215 1356 998 15 \WNW| 15 - 14 [39.0, 1340 990 15 |[NNE| 45
(WENDY)| 24|02 21,8 1348 996 15 \WNW| 15 |78098% 7 fi| 25:| (8 |19.9) 1155 996 15| N 15
08 |21.4 1338 996 15| W | 15 | % 8 # - 14 [204 1160 992 15 INNW| 9
14 |208| 1340 994| 18 | ‘W 10 | (AGNES) 20 | 21,00 1157 990 18 INNW| 10
20 [ 20,8 1335 992 20 | W 5 26 |02 21,5 115.6) 990 18 |[WNW, 9
25 | 02 |20.8 1334] 990 23 | stat 108|215 1148 985 23 | W | 10
08 {209 133.7‘985“25, W |slowly 14 218 1148 985 23 | W 8
14 | 209 1333 980I 28 | stat  20 21,5 1139980 25 | W |slowly
20209, 133_1980‘ 30 | stat 27 | 02 |214 1187, 980 28 | W |slowly
26 |02 2‘1’-‘163.‘_133,7 é75l 33 | stat 1081213 '.11'3.3 980 28 | W |slowly
08 |2L1| 133.7] 975| 33 | stat 14 {218 1128 980 25 | W |slowly
14.|21.7 133,2| 975 35 | NW | slowly 20 |21.3 1123 980/ 25| W |slowly
20,1220 132,8 970/ 35 | NW 8 28 { 021211, 1120} 980} 25 'WSW| slowly
27 | 02 |22.8) 1323/ 960 35 |[WNW! . 10 108 1209 1119 985 25 | stat
08.{229 .181,8 960 35 | Nw | 10 14 2Q,§ 111.8 985 25 | stat
14 |20 1327 960| 35 [NNW| 12 1 |20 |204 1118 985| 25 | stat
20 | 24,5 .132,C) 960} 85 INNW 15 29 | 02 1204] 112.4) 985| 25 | stat
O 28 | 02 254 :_131,0 960 35 | NW | 18 8.|205 1129 985 25 | stat
§ 08 | 262 .130.1] 9e0] 40 N 18 | 14 | 208 113.7] 985 25 | ENE| 18
- 14 ]27.0 -128.7 960 40 VLI\‘I?gV 22 | 201215 1144/ 985 23 | NE | 15
‘ 20 |27:6| .127.4| 96C| %8 | W 28 30 | 02 | 2220 1148 985 20 \NNE| = 8
’ 29|02 |27.7] 1268 970) 35 | w | 22 08 | 228 1147] 990 20 | N 8
08.]28,0| -126.1| 970 35| w 18 14 23,‘0‘ 114.6/ 992 18 | N 8
14‘.‘, 28,6 12560 970/ 35 | W 13 . I -] 24,5_{- 1150 994/ 15| N |slowly
; | 20,129.0 126,0 970 35 | W 10 |78108% 8 H{ 1014|180 .1186[ 99215 ( W 10
| 3002|296 125.4 970 35 | W 10 |EESRIS 20 (182 11200990 18 | W | 12
: o,a, 30,1 1249 970/ 35 wNW| 10 _‘@&ﬁim@ {1102 {182 1113 988 18 | W 12
114 ' a0.4 1247 970, 35 | stat | (BONNIE)| | 08.(183| 109.5 985 20.| W 18
20805 125.0| 970| 35 | stat 14 182 1088 985| 20| W | 18
31 | 02 |30.6| 125.1] 970/'35 | stat .| 1207182 1078 985 20| W 18
08 [30.5 124.9 970, 35 | stat u 12.| 02 181| 1069 985 20 | W |- 18
14.1305 124,7_ 970 85 | stat 108|181 106.0 983 18| W 18
|20 [205| 1250 970| 85 | stat _ 14 1180 1045 990 15 | W 20
e.g or | 02 |30 125.1) 970 85 | stat 781185 8 H| 10 | 20 |17.0 144,01008] 15 | stat
| 08 |a07 125.2 970| 35 | stat & | 1102170 14501006 15 | stat
14 307 125.6] 970| 33 | stat (CARMEN)| | 08 162 1445 996 20 | stat
|20 {309 1268 98030 | ENE| 10 14 {155 144,38 994 20 |[WSW| 8
02 | 02 |312 1280 980 25 | ENE| 15 20 |156] 1442 990 28 | stat
08 317 1288 980 25 | ENE| 18 12 | 02 15,8 1442 990| 23 | stat
14 [326 1390| 986}:25 | ENE| 10 08 |15.9) 144.3 980 28 | stat
20 428 1208 98423 | NE | 15 14,1165 1440 980 28 [NNW| &
03| 02 |346| 1320 988’16 | NE | 25 ° 20 |17 1436|980 28 INNW| ‘15




RNLE Fh:thﬁﬁ‘%%‘%% #15|, .a%”; - ém B oM _.#n/t\ﬁrﬁyﬁh;g% |
MEER B | ® e o | mo|m/s| A | R AR | % Jies] o |'mb|mfs| B | Gem/h)
13 | 02 [185] 1426 980 28 | NW | 20 “|reismp s jm| 28|14 |182] 1289 999 15 w | 12
08 |19.9{ 141,3 980 28 | NW | 27~ #* | 20'[18.8] 122,3) 992 15 [WNW| 15
14 (210 1897 975/ 35 | NW | 27 | (ELAINE)| 24 | 02 |184| ‘1215 99215 |wsw| 15
20 {220, 1880 975| 35 [WNW| 80 08 [17.6| 1203 990 18 | W 15
14 | 02 |227] 1364 975 35 [WNW| 30 14 |17.4] 1199990 20 | W 15
c8 [233| 1348| 975 35 [WNW| 30 20 17,3 1192 990 20 | W 15
14 | 24,0 1834 970 388 [WNW| 80 25| 02 167 1188 99020 | W | . 8
20 {248 131.8 965 38 (WNW| 30 o8 168 1185 990l 20 | W 5
15 | 02 | 258 1302 965/ 38 [WNW]| 80 14 |17.3 118.1] 980 28 | stat
08 |26.4 128.6] 965 38 lWwNwW| 25 20 [17.7 118.1] 980 25 | stat
14 |27, 1272 965/ 38 [WNW| 25 26102 |12.7|. 117,7| 975/ 28 |WNW| 10
20 |275 1258 965| 28 [wnw| 25 08 |18 1169( 975 28 [WNW| 15
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ABSTRACT

» For finding the characterasucs of soil’ temperature in Taiwan, the
_author utilizes the least square ‘method and the theories of heat cond-
. uctivity, g;o derive the amplitude, phase lag and variation of vertical

" heat flux of temperature cycle.

The differences among stations are

also drscussed It is concluded as follows.
- 1. The. secular trend of s011 temperature is qulte stable within

the twenty years.

2. The ogive form of isotherms.in Southern Taiwan Seems to

be the result of rainy season.

‘3. No thermal. varlatlon in depth has been found at selected moun-

‘ ta1n statlon .
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Fig 1,

The diagram of R with respect to Z at Taipei, Hsinchu, Taichung, Tainan, respectively.



e
20
.8
+
L6
" +
, X . 7
ne Y
10l R R R )
. St
o8 T T
o6
o4 *
oz
| ———— Z — 2 oy — Ty —Z tm)
o 2 3 4 5o 1 Z 3 A 56 7 2 7% 4 5o T 2 3 4 85

= ERERETELEY R=(n (AojAz) HEIEEZMIGH
Fig 2, The dﬁagram of R with respect to Z at Hengchun, Taitung, Hsinkang, Hualien, respectively.

Br= +/T/Pa=1/Toc/PA * &
-G, Vznpcup sin (ot+0+-, )

Bl Gy 9/ pcd - (10)

© Yoch —BBR [# A% &) (thermal
admittance) » Il 6 FZ o Priestley (1959)
. IS MM &R (conductive capa-
city) o ) .

$— &Rz R=¢n (AojAz) HEE Z (

BArim) ZBAGR
Table 1. The relatxon between R and Z
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WHDHREN » REEBERYS - LHETNE »
B LR B TS R RS 2 0
ERAIFAZE o

BRIRIEEY A NELY » EEERNE R RE R
BZ BB AN o
(o) A g P S R

2055 || 10510070 4 vm pE g L = B % Kéﬁ%@)ﬁﬁfl\:ﬁﬁﬁﬂi o Bt RNk
(m) B o FEMLEE T » S HIVERYEE TR E i b re g
0 Ty=23 45—0.03><[2(t'—1961)—|—1] i@. ’ @E‘*ﬁ%*% ° -‘,;%_:—]—-_’E{il:f:t ? EE%’[EE@%
& g A o b Lo f S WY [gn .
B reme -0.02 (2 t—1961)+1] REEDM 08°C E%)ﬁ%%g‘&%ﬁﬁfjﬁ% ’
. b N £ . :E‘: Vs 3 N5 7 IR m
) Ty2886 001 X[ 26— 1961) + 1] iﬁ;immﬁi&ﬁ% E T ENETE R B E
B o
3 Ty=23.59 - 0.01 X [2(t —1961) +1] :
It s Pom 237 - 001 X [2(t~1961)+1) FZ ERERREZMG
Co Table 3. The relation between phase lag
: and depth
0 Ty=25.48-0,02 x [2(£-~1961)+1] :
% .
: 1 | T,=2541+002%[2(t—1961) +17 - W ovh| BEZERE | BAZERE
2 T, =24.98 000X [2(t —1961)+1]
Z Jb| L=083%Z-024 | L=078xZ+002
3 T, =24.79 +0.01 X [2(t —1961)+1]
th i M| L=055xZ+016 | L=057xZ+0.19
: 5 T3=24,69-002x [2(t—1961)+1) !
. # th| L=053XZ+017 | L=054xZ+0.12
0 Ty=26.86—0.04 X [2(t - 1961) +1) B | L=046XZ+016 | L=068XZ—-0,15
= 1 T, =27.1240,02X [2(t—1961) 1] B | L=045xZ—012 | L=050XZ+0l1
2 Tp=27.224-0.01 X [2(t—1961)4-1] @‘ F=3 ‘ L=063xZ+002
, 3 T3=27.104+0,00X [2(t—1961)+1] 7E . | L=051xZ—012 | L=0.54xZ+0,08
: H 5 T5=27,004+0,01 x [2(t —1961)+1] % ¥ | L=0.65xZ—006 | L=078xZ+022
. L: &%l DAREN
0 =250 - ? .
% To=2003+008x[2(E-1961) +1] 7 i DARBEM (EIR 0~5 &R
1 T =24,97 40,00 % [2(t—1961) + 1] _
2 | T,=25.004001v(2(t—1961 +1] EH ERMEZHREERER
) Table 4. Surface vertical heat flux in Taiwan
3 Ty=25,15+0.00% [2(t—1961)+1] .
B
5 T5=24,83 +-0,00% [2(t—1961)+1)] wWooowh BOR B E R E E
o Ty =25,69—~0C0 X [2(t—1961)+1] B Jb| Gy=4.16X10"2 1 sin (0.524t—0.943)
o 1 T;=25,38—-0,00% [2(¢—1961)+1] #H | Ge=8.27x10"% A sin (0524t—0.785)
2 Tp=25.27 =002X (2(t—1961)+1] B th| Gu=3.27x10"2 2 sin (0.524t—0681)
3 Ty=25.68—0.02 [2(t —1961)+1] E | G,=886%10"2 4 sin (0.524t-0.681)
% 5 T's=25,46 ~0.02 [2(—1961) +17 - E & | G,=268x10"2 2 sin (0.524t—0.205)
: B | Gy-574x10% 2 sin (0524t—0.681)
ESEEBELBEEZEE % W | G=7.29%10% 1 sin (0.524t—0891)
N . % | G,=531%10"2 1 sin (0.524t—0.891
BB R RVE R 2 AR % B Gu=sSixI0 2sin C )

BHE—RE—~ ZWEH s BRESEH - F

Go: MERERBE  EURK/ FHAG B



EZE- AR A R B 2 e i

ARCEREAL R R B B 2 ’r&
% o FF OIS RIAR « RBEHHBEETRS

-
— (=) EAR

/“ — )
+

 BIEERCIE 2R o B A VR o S R 2 B =
7+ ASHREDT © SRR A ML >
m@Z#%mi_ﬁTo

o + 2 35 4 5 e (+ 2 -3 4

7 o

N " L L " i
2 Ed < 5 o ’ 2 F - =

E= ZELTHERCERE T &I

Flg 3. phase lag (unit : month) with respect to depth in north area of Taiwan.

BRI AR 1 » BT B DRV B T
B AT o IBER © BILRR %
1 7.5 ARERTENES » FHATE 106 &
RITTEAMER - REATIE » BARESE%E
77 ARBEABEA » FHAE 102 ARETER
A o
o Eko ﬁﬁﬁﬁm%ﬁﬁ%ﬁamﬁ%’&ﬁ
O rETEE—RE > ORIRH t=0 ET=Ta
Rt EZEE (CEIEER) o Ko t=0 &
—Rt=1 KZH s ¥ -
PREICAETIR > % t=33 B T=Ta » Al
0=-173 s BAFE—Er=0.4124m1=0.4124 X 10~2
cm™s A,=70 cm > E{Uﬁjbﬁﬁiﬂziﬁﬁﬁkﬁﬁ :

=4/72 drA, sin (wt+0+ )

=4. 09><10‘°/1 sin (0.524t~0.943)
BRI BREE 1=0.0014 & /A5 « 5 ~
B Bl—Af (t=0) ZHhEEEHEE
G, (—H®B) =409x102x0.0014 sin
(—0.943)
=—463%X10-5% /FF AL + B
FE » & i B 2R R E RE R R
R o HUHETIA » BRI 8B REH=A
BEARBBEM » BAMEHESAES » BBES
BEM » BAMEEFTAES o
() S S B b

DEhRRE » HISEHREESE 11 AR
BENEA  BARE 109 AR » WBHEE
£ o

FRZRIUAL » 2 3R T 1 20 2 bl B (B
IEfE » ARG A ZER > MPHILERSE » (i

- = = m x K t o~ T E

5 — A

x
/ / /(s ——

S
\

B EER 1961-1970 R -HET LR EE

Fih 4, Ten-year mean soil temperature in
depth at Tainan since 1961 to 1970.




—— 6 -

HEE » BREWENLE 2 RF TSR o

(B EE IS P b U B o e
AEHZEMERERAE o b E URERK

B AEZLRBEBTHL » XA HEES

% (pocket) FREMAR o RUEBREFHRE

DURr SR AME » L BE B LIERE 28 T R o 35

BMK RS » HRFEMER KRS 2R » ik

BRI THE » REULAM o BB 2T
BAFES T AXMLBER WS KEEN; &
& HIENEGRER o TEE o RIS c AW
Mo B ¢ WMtz kipaian » Ak
BENRLEHAERZIR

33

32
3
30
29
20 |
27 1
26
25

RN §

23

22

2t

EE B 19611970 TREEZ--EAGREE

bFig 5. Ten-year-mean soil temperature in

depth at Hengchun since 1961 to 1970, .

AELHEHBERBSET » NEARE
BN » AR A L BEIRIBAVET B RS R o R
iﬂ@:i’% ° : -

CLRB TR B » (HEBE(range)
HERKPEZR o DHENS » BENEBRES
9.2°C » ZEEHIR 145°C » HeiREXEER &
F 1961~1970 HEFEREAEEAR ~ £ A 7L
B4 RIE 3103 mm» 384.0 mm » 3988 mm »
358.3 mm o T F—EHIER 2 KRS 53086
mm » 272.2 mm » 295.2 mm + 156.0 mm » £&

500

< Ry 1961-1970 EZRinSm R (BIfL 5 °C)
Fig 6. The isotherms of ten-yean soil tem-
perature in Tainan since 1961 to 1970,

oo

Bt EE 1961-1970 TEPHERRSHE (Bhz:°0)
Fig 7. The isotherms of ten-year mean soil

temperature in Henchun since 1961 to
1970, '

ORI B A I R B e

ABELIEE ~ 51 ~ BRBMAE o RAEBET
B TEEREAEE C ER AR TERRE 2R
MBEFTT » BREZLENSHWPBH - BR
BRI B TR EROE R » KRR
BB Y B SR B RN A TR » R
RAENEREN ST REE » BHEHRE » £ 5%




HE AN

.fTéble 5, annual soil temperature rangé of stations "

BoEG) | E oGk |F M| E R|E B|E B\ E R|¥ B\ G &
o - 143 162 ' 14,5 14,5 9.2 S 114 134 | 158
1 100 | 102 [ 90 78 | 60 23 | 78 ] 1m0
2 6,5 7.1 6.3 5.2 38 4.9 5.0 84
3 3.9 5.8 5,0 43 2.3 48 © 3.3 6,2
5 19 8.2 . 28 20| 12 2.1 16 3.5

BN EER 1951-1960 HEERIGRKE

Table 6. Ten—year mean precipitation in Taitung since 1951 to 1960,
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Analysis of Typhoon Precipitation in the
Tam-sui. River Water Shed

R N

o o4 B EALY F B A
W. S. Kuo C. T. Chiang S. G. Chu Y. T. Hu
ABSTRACT

" Based on the factors of the typhoon track and the topograpy,

' this peper analyzes the typhoon precipitation in the Tam-sui River

Watershed over sixty seven typhoon cases in the period of twelve

. years §1966 1977) the conclusions are-as follows:

(1) Accordins to the tracks of typhoon invading Talwan, they

‘cgn be 'devided into eight types. What threat flood in the Tam-sui

River . Watérshed are from the Ist type to the 4th type, the ones
passing through Taiwan 1sland from the eastern coast and movmg
westward or north—westward

(2) From .analysis of the areal précipitation amount precipitation
multiplied by the areal weighting, it indicates that the 2nd type
typhoon (center péssing thfqugh the island between Taipei and Hwalin)

“brings about the: most abﬁndant areal precipitation and longer

persistance of its peak level in the Tam-sui River, especially in the
Hsin-tien Chi, one of three branches, havmg much more effect on the
run-off of the Tam-sui River :

(3). By the figures of the typhoon locatlon Wh1ch br1ng Lforth
the peak and different intensity of precipitation in the Tam-sui
River Waterahed,

the quantitative 1ntens1ty of pre01p1tat10n for the Tam-sui River

the possible time of the peak precipitation and

Watershed. could be estlmated when a typhoon is approaching the'

east of Taiwan.
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Table 1. Th‘e areal wexghtmg for the three ‘branches of the Tam-sui River Watershed.'
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Table 2 Frequency of fyphoons

classified by their tracks
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Table. 3. Monthly mean precipitation and areal precipitation of
threé branches of the Tam-sui River Watershed.
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Table. 4. Hourly distribut‘ion of areal precipitation
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The Relcztzon bez‘ween Annual Tempemture Variation cmd

Safe Cultwatzon Period of Paddy Rice in Tazwcm
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Chea-yuan Young

ABSTRACT

According to the limited temperature of planting and heading -

stage of paddy rice obtained from the published literatures, the safe
cultivation period of 1st and 2nd crop paddy rice through the island
have been labeled from the annual temperature curves, the results
are summarized as follows: ' -

1. the earliest planting date and earliest safe planting date of
Ist crop paddy rice have been labeled on thé first appearance day of
15°C and 17°C from the mean temperature ‘curve’ respectively. It is
shown that both two klnds of dates delay with increase of latitudes
. as well as elevation. But in the plain area of Pingtung, Kaohsiung,
Taitung and Hwalien prefectures, where the daily mean temperature
are above 17°C, there is no such:time restriction

2. The latest safe heading date and ripening date of 2nd crop
paddy rice have been labeled on the last appearance day of 20°C
from the mean temperature and mean minimum temperature curve
respectively. Similarly, both two kinds of dates become earlier with
. increase of latitude as well as elevation. '
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The Dev_elopmeni of Two Type of Instruments |
for the Measurement of Radiation |
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ABSTRACT

Disti‘llation—type and digital-type instruments for the measu-—
rement“b”’f solar radiation are designed, these instruments have a
reaéonable degree of accuracy. They can easily be manipulated
and are of low cost.

Distillation-type of two spherical
concentric bulbs attached to a 46-ml graduated burette. The
space between the two bulbs is evacuated to retard convective
heat exchanges between the inner bulb and the ambient air. The
inner bulb is evacuated and filled with ethyl alcohol.

As the inner bulb is heated by the sun, the alcohol in the

~ reservoir evaporates. Some of the alcohol vapor condenses
and enters the burette through the capillary tube. Thus, the
recording of the burette is a measure of the integrated solar
radiation within a given time interval.

The principal components and devices of the digital-type

~ instrument are photo cell, analog-digital converter (linear
voltage control oécilator), counter and display-unit. The numer-
ical data observed from the display-unit is a measurement of the
amount of radiation energy entering the photo-cell.
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