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Wei Yuan—Heng
Abstract
A Study of the Relations of Sunspot
on the Weather of Taiwan

The mounting evidence in recent years shows that changes of
world weather are singificantly related to sunspot activity. In this
paper, nearly 70 years of surface weather data was used, which
included ivasions of typhoons and 10 vears of upper air data in
Taiwan, in order to check their relationships to sunspots, to the 11
year cycle, to the ‘double-sunspot cycle and to the 80 year cycle.
By means of these relationships, weather trends can possiblly be
anticipated, which will be useful for long range weather forecasting
in. Taiwan.

Analysis of the 11 year cycle indicates that during sunspot maxi-
mum periods, the average surface pressures and temperatures were
much lower and the annual rainfall was much higher than during
times of sunspot minima, rainfall was more significant in the moun-
tains than the plains of Taiwan, as well.

- Analysis of the double sunspot cycle indicates that the changes
of mean pressure and temperature correlate from the sunspot min-
imum to the major, as opposed to the minor, sunspot maximum. The
annual rainfall in the peried of minor sunspot maximum was greater
than that of the major, and the rainfall during both periods were
each above the normal. The frequency to typhoons invading Taiwan
d'uring periods of major sunspot minima was greatest. During periods
of major sunspot maxima, frequency of typhoon occurence was least.

Analysis of the 80 year cycle during the last three quarterphases
of the current cycle indicates that in the three successive quarters
of this cycle annual temperatures and rainfall were increasing steadily
but typhoons invading Taiwan were decreasing in number. These
trends were all manifested in statistics.

For the upper atmosphere over Taiwan we find that during times
of sunspot maxima, the upper air temperatures were lower in the
lower and middle troposphere and higher in the upper troposphere
and lower -stratosphere than during periods-of sunspot minima; all
deviations were larger over the southern part of Taiwan than the
northern through out the whole troposphere and lower stratosphere
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“Table 1: Average differences of pressure, temperature and precipitation
‘ - in Taiwan, sunspot maximum minus minimum. '
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Fig. 1: Phases of double sunspot cycle
MM=major max. '
min=major min.
M=minor max.
m=minor min.
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Table 2: Occurrences of major and minor
sunspot maximum and minimum
in the year from 1895 to 1966.
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Table 3: Variation of pressure (1897-1966) in Taipei with

double sunspot cycle.

W’ 1 2 3 4 5 7 g 9 10 | 11 12 4
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Table 4: Variation of pressure (1897-1966) in Heng~chung with
_ double sunspot cycle.
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Table 5: Variation of temperature (1897-1966) in Taipei with

double sunspot cycle.
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Bl 2 3 4 5 6 7 8 9 10 11 12 4
MM 147| 142] 17.2| 211| 241 266| z28.1| 282| 272 235| 195| 162} 217
mm 162 136! 17.2] 219| 244| 26| 285| 27.8| 263| 235| 01| 158 221
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Table 6: Variation of temperature (1897-1966) in Heng-chung
with double sunspot cycle.
I

\45} 1 2 3 4 5 6 7 8 9 10 11 12 a5
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Table 7: Variation of precipitation {1897~1966) in Taxpel with
double sunspot cycle.

W

mﬂi = 1 2 3 4 5 6 7 8 9 10 11 12 &g
MM 136| 145| 235| :133]| 18l1| 376| 30| 278 185 80 30, 103 2183
mm 96| 137 97| 157 220| B05| 184| 359 126 110 29 73| 1705
MM-—mm 40 9| 188 — 4| -39 71| 126 -9l 2] 30 2 31 478
R 45 7| 81| — 3| —i9 23 51 32 13 25 a 42 23

M 185 141| 241| 234| 243| 462| 202| 247 201| 158| 110 67| 2531
m .87 112 219 80| 171| =208) 332 120| 144| 205 91 95| 1864
M—m 48 30 22| 154 72| 25831 —130| 127 146 —46| " 19| —27 667
R 54 22 13 91 32 83| — 53 45 65 38| 28] -3 32
s 90| 140| 170| 170| 219 305| 247| 286 222|120 69 74| 2112
MM—-M 1 §| -~ 6| —B1| —62| -85 108 31| —146| —78| —80 36| —348
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Table 8: Variation of precipitation (1897-1966) in Heng-chung
with double sunspot cycle.

wﬁ
ﬁ%m = 1 2 3 4 5 6 7 ) 9 10 11 12 £
MM 34| 20| 14| es| 133 282| 73| - 430 ss8| 123 25| 43| . 2831
mm 22| 82| 14| 43| 238| 403 230| 5400 41| 144| 82| 14| . 1904
MM—mm 12| —12 0| 23| —105| —121| 443| —111] 247 —21| 57| 29| 827
R 57, 44 44 ~ 6l — 291 86| — 2 so| 15| 95| 138 14
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Cm 10 21} 27| us| 437| 467 40| s0s| s7| 9si 20| 1579
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Table 9: Average temperatures and prec-
ipitations in Taiwan varied with

the phases of 80 wyear solar-
climatic cycle.

G E (QME)

BRI °C
HHZAE £ R - S
B E & |2 L E#F
© oM [1901—20 217 | 243 | 2072 | 2166
bk 1921—40| 218 | 244 | 2123 | 2288
i 1941—60| 222 | 251 | 2098 | 2433
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Table 10;: Variation of typhoon frequencies(1947-1965) in NW
Pacific Ocean with double sunspot cycle.
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Table 12;: Typhoons invaded Taiwan (1897-1965) varied with

double sunspot cycle.
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Table 13: Typhoons invaded Taiwan varied in annual months
with double sunspot cycle.
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Table 14: Typhoons invaded Taiwan varied
- with 80 year solar-climatic cycle.

_ BOE A . '
s B REEE s wylE
SdE | T | 19%00—19| . 80 40 +0.4
Eim ~

| | 1920—39 71 3.7 +0.1
=2 -
8% | IV | 1940—59 66 33 | —o03

o H TOrAR) W AR RTEE—BRrh R
» BERESRIH 0 BEE662K 1 AT 33 KEHE
DPEIAE o fltFTn » ZER PR LT 80—004F5 i th
» RIGRFBEZHL FRESERU R I8
ZRUE ; BHIM1900F 19594E » A-HE2RT » KR T
' HRWEE 2 TEEREARY » NERITR
o WHE— PR 0 ARBETF B1960T19794 »
AG—EH (80—00F) ZH— [hridl » KIBRT
R s RIERTTRMRE R0 » BB BRI
R INZ M o BREOT /A (1960—1965) » B3
BEm 2B 708 (4220 Wtz » BEARBEINE{E (3.64¢)
W% RBELEREZI®

X~ EREERREABETEN
EMEA BRI fF 2R
S BUETHERIG BT+ —FRELE O3  Hibkigk
BB T 0 e P PR 2 TR SRR RS LR » Bk




B BRI, o - 2 e AR T A
SHZ o ERSERERRGG » 8EABET
SL | & VRS WM o KBRFSS  hTE
19584 » Bk IR REBEETERD I
BIFE19644F » FRENFTEAAIS SR o

kPl RS 2 Bk » 7EAMRIEE) » R
SRR » BREENE =4 BEERREEZTE
B DL i o XBRT-RE » MER1957-1960=
RSB TR » FRI1963—1965=4F 5 SMEIRLH
B R Tﬁé’ﬁm&ﬂﬁﬁ}ﬁz s B BInE
SEXE

E+A T AREF &) R TR BEEE
2L R SR
Table 15: Differences of upper air temp-
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Microclimate in the Paddy Field
I. Studies on the Van’atz'oﬁ of Temperaturve During the
2ud Rice Harvest

C. S Yen
Abstract

© 1. Observations were taken during the 2nd rice growing period
from August to November in 1963. In order to obtain a continuous
record of temperature in the paddy field, an electronic balancing
recorder and a resistance bulbwere introduced. Four levels above
the ground were selected for observation, ie, 10, 20, 40, 80 cm;
water temperature and soil temperature at a depth of 5 cm were
also observed. The experimental field was divided was 12 plots
which were treated by two planting methods; each planting method
thus had 6 plots. Into each plot were aut 30 plants at random every
& days for research growing conditions. - The statistical method was
two treatments, 6 duplications. The density of the square planting
method (SP) was 22 Temx22.7cm (64 plants in each 8.305m?) and the
density of the row mass planting method (RMP) was 27.8cm X 152cm
(80 plants in each 3.805m%)

2. The trend of air temperature during the 2-nd rice crop in
1968 at Ankang was compnted as Y=260—01X, ¢=+1768, where Y
is air temperature, X is the numbers of growing days. The acc-
umulated air temperature from the date of transplanting to the date
of heading was 19084 degrees centigrade, while the accumulated
air temp during the adulting was 870.4 degrees centigrade. From
the Stand point of effective rainfall, too many rainy days Cryded
with short sunshine in the adulting stage will adversely affect its

- adulting work. About 204 of empty grains and 18% of discoloration
grains resulted pom a daily average wind speed above 6m/s in the
heading and flowering stage. Also the strong wind in the adulting
stage, drew down 3.5% to 4.6% of falling grains in totals. The stem
of paddies snowed a bending downward when the wind speed was
above 8.5m/s after a period of rainfall.

3. The wvertical distribution of temperature in the paddy rice
field may be classified iuto 8 types. During the day from 9 a.m. to
4 p.m., the field receives solar energy from the atmosphere and may
be considered as an “Incoming radiation type”. During the night
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from 6 p.m. to 6 am., the earth radiates its energy to the atmosp-
here and may be considered as an “Outgoing radiation type”. A
trangitional type exists during the period from 7 to 8 am. and § to
6 pm.. A layer of distinctive difference can be conceived between
the incoming type and outgoing types of temperature variation
where the most luxuriant part of the rice crop is located.  During
the day, the temperature of this layer is higher than its surrounding
temprature. During the night, the layer corresponding to the most
luxuriant part of the rice may not react a lower temperature than
its surroundings. The peak of maximum temperature appeared at
the most prosperous tilling stage which is the period of fastest
growing action and most active heat energy in the life of a rice crop.

4. The diurnal change of vertical temperature distribution asso~
ciated with each growing stage of rice differed. Generally the. tem—
peralure active layer followed the increcasing height of a.rice plant
from 10cm to 80-100cm above ground; the minimum temperature
always kept in the 10cm to 40cm height above the ground and
usually cooled rapidly. After the bending down of the paddy stem,
the temperature active layer followed the crop hight downwared to
20 cm above the ground, but rather lower minimum temperatures
and more cooling action occured at the 10 cm level which was under
-paddy culms. - o _ '

5. The. vertical distribution of maximum temperature in paddy
rice field comparison with maximum temperature on the observation
vard falls into 8 types. H or L signfies the maximum temperature in
the paddy field higher or lower than the maximum air temperature
in the observation yard respectively. - There is the H H H H type, H
HLLtypeand RLLL type. The H H H H type denotes.the
transplanting to the most prosperous tillering period. . The H H L L
type represents the post tillering to the booting stage, and-the H:L
L L type presents the heading to the maturing stage.. But when the
rice culm bends down, it formed the H H H L special type. The trend
of increasing height of the isothermal. points on the vertical distrib-
ution of maximum temperature in paddy field with maximum air
temperature iu the observation yard (called the isothermal crossing
height) can be illustrated by the simple formula;

| Y =36.29+0.95 X' - .
Y is the isothermal crossing height (cm) where X is the number of
growing days. ' _

6. The minimum temperature in any height on the paddy field
was lower than the minimum air temperature on the oﬁservation
yard, with exception of water temperature, the soil temperatdré
throughout the grqwi_ng ‘sta‘ge and also the mini mum air temperatﬁre




of the 10 ¢m layer above the ground during the tillering stage. The
minimum temperature active point was difficult to find.

7. The temperature range of plant canopy gradually decreased
from upper to under layer after rice crop had formed the luxuriant
part. The active layer of temperature rarge had twe posmons One
was at the luxuriant part of rice, the other was at the air layer
near the water surface. The trend of increasing height of the
isothermal points on the vertical distribution of temperature range
in paddy rice field with temperature range on the observation yard
can be illustrated;

Y =80.86+058 X
Y is the isothermal crossing height of temperature range (cm), where

X is the number of growing days. '

8. The correlation coeffiecent between the temperature on any
layer in rice plant canopy and air temperature on the observation
yard was almost tightly above positive 0.5 but without a slight posi-
tive correlation of water and soil temperature. Tables 6-7 to 6-12
contain calculated a and b values based on the simple formula Y=a
X+h in order to convert the temperature of any layer in rice field
from air temperature in the observation yard.

9. ‘There were obvious temperature differences between the
square thin planting field and the row mass planting field of 2-nd
paddy rice. It is not only due to their variety of transplants, tillers,
quantity of ears and grains per unit area, but also the consequence
of the states of the variable absorption, reflection of insolation and
the different wind speed conditions among the rice canopy In sum-
mary, the outline of the various temperatures through a whole cycle
between two planting methods in the 2-nd rice canopy was; e

(1) The temperature of plant canopy on the square thin plan-
ting field was higher than that of the row mass planting field, eg, -

i) 80 cm height layer above the ground--- maximum canopy
temperature, daytime mean canopy temperature, daily. tem-
perature range. . ‘

ii) 20 cm height layer above the ground-—daily mean tempe—
rature, night time mean temperature.

iii) soil temperature~-~minimum temperature and mght tlme
mean temperature.

iv) water temperature-—daily mean temperature, mmnnum
and maximum temperature, day time mean temperature,
night time mean temperature and temperature range.

(2) On the other hand, the temperature of the square thin pla-
nting field was lower than the row mass planting field in the follow-
ing cases; .

— 15 —
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i) 80 cm height layer above the ground---minimum ‘canopy
temperature and night time mean canopy temperature.

ii) 10 cm height layer above the ground-—-daily mean canopy
temperature, minimum temperature and night time mean
. temperature.

iii) soil temperature-~-maximum temperature, day time mean.
temperature and daily temperature range.

‘The other terms were difficult to find due to variations in each
growing conditions. - ' _

10. The variety of growth and yield of 2-nd paddy rice between
the two planting methods were; :

(1) Though the cr'op length under RMP was not significantly
shorter than those of under SP in the period before the ear-booting
stage, an obvious difference had occured in the heading and adult-
ing stage, which was due to the rapid growing speed of crop length
under SP. The correlation between the crop length and minimum
air temperature, water temperature, soil temperature was slight.

(2) The number of tillers reached its maximum at 30 days after
transplanting. The difference of number of tillers was significantly
larger under SP than RMP. through the entire cultivating period. It
was caused by the lower soil temperature, higher water temperature
and larger temperature range at ear layer in addition to rather occ-
upying plant area under SP than RMP.

(8) Though the total dry weight, ear weight, quantity of grains,
quantity of perfect grains on each plant under SP were larger than
those of RMP, on the contrary, ample total yield was obtained in RMP -
plot which was due to rather lower percentages of dropping and
empty grains. In other words, the yield from increased plants on the
RMP was preferable to over quantity of grains per plant on the -SP.
But we can’t conclude that the yield under RMP in always more than

‘those of SP at this time.

In summary, the experiment appeared to tcll us that in order to
increase the yield of 2-nd paddy rice, is necessary to keep a higher
water temperature, a lower soil temperature and a large temper-
ature range in rice ear layer for increasing number of tillers before

the heading stage. Also, it is important to get rid of grains drop-
ping during the adulting stage and to avoid the damage caused by
wind and fain in the flowering stage, in order to obtain greater
quantites of perfect grains. Consequently, it is appr_opriaté to adapt
the method of SP where the weather is gentle after flowering stage,
while the RMP method should be used in areas of unsuitable weather.
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i} 80 cm height layer above the ground-—-minimum canopy
temperature and night time_mean canopy temperature,

ii) 10 cm height layer above the ground---daily mean canopy
femperature, minimum temperature and night time mean
-temperature.

iii) soil temperature-—-maximum temperatute, day time mean
temperature and daily temperature range.

‘The other terms were difficult to find due to variations in each

- growing ‘conditions. _

10. The variety of growth and yield of 2-nd paddy rice between
the two planting methods were; , ,

(1) Though the crop length under RMP was not significantly
shorter than those of under SP in the period before the ear-booting
stage, an obvious difference had occured in the heading and adult-
ing stage, which was due to the rapid growing speed of crop length
under SP. The correlation hetween the crop length and minimum
air temperature, water temperature, soil temperature was slight.

{2) The number of tillers reached its maximum at 30 days after
transplanting. The difference of number of tillers was significantly
larger under SP than RMP through the entire cultivating period. It
was caused by the lower soil temperature, higher water temperature
and larger témperature range at ear layer in addition to rather occ-
upying plant area under SP than RMP.

(8) Though the total dry weight, ear weight, quantity of grains,
quantity of perfect grains on each 'plant under SP were larger than
those of RMP, on the contrary, ample total yield was obtained in RMP
plot which was due to rather lower percentages of dropping and
empty grains. In other words, the yield from increased plants on the
RMP was preferable to over quantity of grains per plant on the SP.
But we can’t conclude that the yield urider RMP in always more than
‘those of SP at this time.

In summary, the experiment appeared to tcll us that in order to
increase the yield of 2-nd paddy rice, is 'necessa_ry to keep a higher
water temperature, a lower soil temperature and a large temper-
ature range in rice ear layer for increasing number of tillers before

the heading stage. Also, it is important to get rid of grains drop-
ping during the | adulting stage and to avoid the damage caunsed by
ﬁvind and fain in the flowering stage, in order to obtain greater
quantites of perfect grains. Consequently, it is appr_opriaté to adapt
the method of SP where the weather is gentle after flowering stage,
while the RMP method should be used in areas of unsuitable weather.
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Fig. 1. Daily Temperature During 2nd Paddy Rice Period in 1963
Upper line: Daily Maximum Temp
Middle line: Daily Mean Temp
Under line: Daily Minimum Temp
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Fig. 2: Daily mean relative humidity during 2 nd Paddy rice Period in 1963
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Fig. 3: Daily sun shine during 2nd Paddy rice Period in 1963
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Fig. 4: Precipitation during 2nd Paddy Rice Period in 1963

Table 1; Precipitation in each growing stage of 2nd paddy rice period 1963 -

: " - . R No. of days of 7
Growing Pr?clpl E‘fapor Elfigci‘.l’%ve sDozitllly mean classtied Thle s._urp_lus
stage tation ation | tation moisture soil Im(nsture- amount |
ag mm. mm, mm. min, >—5|>—10>—15 mm,
planting 16.2 247 16.2 — 89 | ol of 7 —
the incipiency C
of tillering 136.0 53.6 62.5 - 07 6 2 3 78.5
st.
most prosper- .
ous tillering 512.5 69,2 264 — 20 8 | 4 7 436,3.
st. .
latter of till 129.7 47.8 29.3 — 4l el 31 8 100.4
ering st. : !
‘Pfigﬂancy 186 . 255 18,6 — 87 3 2 5 —
“heading st. 25 25,6 25 — 10,0 0 0 8 —
maturing. st. 145,4 87.3 68,7 — 28 | 17 8 17 76.7.
total 960,9 - 3337 2242 — 3.2 38 19 55 686,92
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Table 2: No. of days with classfied precipitation of
each proving stage in 2nd paddy rice period of 1963

Growing No. of days with classfied precipitation

stage 0 <10 <o >0 | > —‘ =50 _l_ =100 | 00

. planting stage .= - 3 0 4 0 0 0 B ¢ 0
He fncipigncy of 2 RS Y R B R B R
fometpromerons | s b | ol e o |
;?:géatter tillering 6 2 5 6 1 : o 0
the pregnancy stage 7 1 1 1 s} 0 ¢ 0
the heading stage 5 2 1 0 0 0 o] 0
the maturing stage 25 |- 7 ' 5 4 I 0 0 0
total 61 14 21 8 7 2 1 1

Table 8 Precipitation in day and night

Growing Day night

stage No. of | precipi- | No. off precipit-
days |tation mm | days ‘ation mm

planting 4 19.3 : 2.9

st. *

incipiency

of tillering 7 1315 2 45

st,

most prosp

erous till- 8 2559 11 2645

ering st.

latter till-

ering stage 7 1013 5 263

pregnancy 2 0.4 3 182

st. ' '

heading

ot 1 2.3 1 0.2

maturing 14 193 12 61.7

total 43 560.0 35 381.8
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Fig. 5: Daily mean wind speed during 2nd Paddy Rice Period ih 1963
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Table ¢ No. of days with classf1ed maximum wmd vielocity in each growing stage
‘of 2nd paddy rice period 1963

Growing No. of days with classfied wind vielocity
_ tstage >_3|>4\>5[>6i>_7|>s|>9|>1o
Planting stage 3 1 — — — . . o
Incipiency of tillering 3 4 — — — — — —
Most prossesos D ) Y S e
‘Latter of tillering g 7 6 3 2 . _ .
-Pregnancy stage 9 | 5 3 2 { — — —
"Heading stage . 7 . 6 3 1 — — — _
5&§turing stage 32 25 21 14 11 7 2 1
total 77 56 39 25 18 9 2 ;
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Fig. 6: Solar Radiation during 2nd Paddy Rice Period in 1963
Table 5: No. of days with classfied solar radiation in each stage of
2nd paddy rice period 1968
- under 250 gr calfem?/day 250~330 > 350
Growing stage
Wing Stag <7 50| <2 100 ] < 150 | = 200 | = 250 | total |gr cal/em?/day|gr calfem?/day

Planting stage - — — — —_ 0 ‘ — 7 ‘
Incipiency of _ . - _ . 0 4 10
tillering

Most prosperous . 1 1 1 2 5 2 12
tilering

Latter st. of tillering — — — 2 — 2 3 10
Pregnancy stage . — - 4 1 5 —— 5
- Heading stage — — 1 - — 1 3 o4
Maturing stage — 2 2 5 8 17 6 19
.total — 5. 4 12 11 30 18 67
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Table 6: The date of represent growing stage and its meteorologioal &
~crop growing condition during 2nd paddy rice period

Represent of o No. hcrop sun-|wind %'ia;)cga rain ;I;;Ly max | min, temp. |t11'$éa evapo-
date’ | of el ht shine [speedlgreal)| fall o m; temp.temp [range hum-|ration| others

H 2 - .

growmg- stage tillers (cm)l(hrs) mfsec cxgéfy mm | °C | °C | sC | °o¢ [Id;éty mm

Transplanting 7.Aug 4 | 120 85 15 5636 | 228 234 212 129 759 4.1

Planting 18,Aug 8.8 28,6 4.8 1.0] 598,68 —| 29.6] 356 236 120 732 4.8

Incipiency of : ' :

tillering 26.Aug . 19.4| 503 §.9 1..5 5?0,0 ~—| 289 344 233 11,1 7.7 5.6

Most pros- oo

perous tilloring ©-Sept 260 665 81 43 ssos | 298 334 262 72 732 65

Latter of . :

tillering - 20.Sept| 220 883 89 Ll 56-0.1 . —| 270 32.0. 22,00 100/ 829 574'

Pregrancy 8.0ct| 206 1041 85 17 5580 | 240 280 200 80 788 46

Heading 14,0ct| 19,6] 1185 9.3 2,2 5419 —| - 246 30,0 19.2] 10.8 &85 7 5.5

Adulting 30.0ct| 196 1255 87 26 5116 —| 200 263 154 87 7e3 83

Harvesting | 22.Nov o —| 63 27 w24 | 23 28 167 71 729 28 -

HRK B2 BEEHE S Fig 5-1 &
5-9 o MEEAMGE o KRIGEA o WEIRCE R E
DREEF I ¢ BIENREZ LS » BRISERN
(Incoming radiation type) 775 45 (Qu-
tgoing radiation type) o 7R SRR HE RS
TR o FE7K FR 2 &4 i B RR DA it
BT AR FE 192 00K [ L TR R 2 » 0916
RS I T » 06~O00RERAR 16~ 19B BT 171 o
ﬁFg51§5$%%&Hﬁ&%AmK@ﬁ%E
ZAR 2253 i FEER Fig 5-10 & Fig 5-11 o A
IRB R I S R R R B T A M P
SREEMN O SRR TR S B =i » 2R
BERFEANEM 5 BT RE K2 20cm 75
EHSE R RER AR o ZL SIS KR
PRRGRK I ¥ I B 2 B A
» S TE 2 Sk RS K BB

AERSE R S EIBAEFKE o B 2B
B » B K S A A TR R 2
i BT HERFEERELER - LERSEH
FRBEUERZ Fig 5-1 @ETHH o KRB
BLY » BREREBH EHRER RS BEEkE
SR EIRH B8 LR #8E (Temperature
active layer) PITZREMEEEL o AREER
B2 BT TR » PR B ST RS AR e
B EEBRXEAE 2 ESEREE i
ERFBRREE » (BE R LT 56 B B R s
i WR MR o e

FRIM SRR E B Fig 5-11 o fomsgmsR
B RRE s B AT TR
BEMRERA o BB H F H L B W% m 2l i S e
FRILEESR o [ A T BRI o Bl B
» EFARIEH RN 0 IR B I S A B R
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Fig. 5-1 to Fig. 5-9: Diurnal temperature pr_ofile charige in each growing stage on 2nd
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Fig. 5-11: Outgoing radiation type in each growing stage of 2nd paddy rice 1963,.

EEEEZEE B8t
LRBER : SREL2AS » SR 4 B
SERREER  BURKILARSERLAE ) ERER
RIEREEEER EHFETFFE » 20cm BIRBEAEH

RER 2 @SN —EFR2EREE &

BRTHZHES REY R 10cm ERMFE - 5.

%A 40cm Pl RSB RIRE » B R 10cm B
FERABBRT 0cm BREEREE o 5ok
fgdtin Fig 5-120

2 RN EEME 28.6cm 5 I CSRE8H

 EAEAREEE » SR Fig 513 1 $ABE
B20cm WEEZHC » B RIFHRA H10~200m B9 » £
I RITBS A AELOR 148~ R » H ¥F10~20
em BRI 1 i R R R
g5 DHA0~B0CTHFS R I B U

8. BUMH | WRATHTE03cm » SRR

IR 1945 A DR A BT TS A o B

¥ 10~11K:7E20~30cmbk B 16831 #% » 7220~ 60cm
FEZZKE T o WWRRIGE A 2B » ST RERRE
e 7208 (plant canopy) 2 o EiL7E ARR] »
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4. ABEREEH + BE 66.5cm 1 4
Y OERD 24K AERHE
ERRERENREY H2R Fig
5-16 » Az & L 47E 35~T0cm
Rl s eRfEBIZE 40cm 2L REREY 0 %
ERBENBE o B ZREIR
40cm 2L LR R B LIRS o W
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Fig. 5-12: Course of diurnal temperature change in
transplanting day of 2nd rice 1963

FAL0~B0FF » HACSREESA IR AR
R BHAER o

5. 5BEmE ¢ BR B 885m
y SIERR7ES0cm B2 ¢ A EEIKEL

WE225E + 2 Fig 5-16 o BRIk e
BRI RARKEZ 80cm K o
40~80cmfIYHMEHE ¢ A¥HRZ
BB E0em Y LR BFEK
Pl#g40cm P ERE iR ERE 2
HEARE 40cm B S EERRERL

A0 4

s AN  HREIN o
BATHE DA 3ok FE AR B o 8

6 RN WEDABLCH E
) 5104 lom 1 HEEEFERB067 5
R PRGNS BRGNS o
cm e HEPIT0OcmPl FEEE SRS a5
Bt o W Fig 5-17 s EEZ R - s

FRIRTIASE > 0 B S D R R
MR Fig 5-17 HEMEN -

H¥EZmERR 0cmEERR

{HBARIR B R PR 80cm B R ©

7.5 EERAE1IS5cm v A5 EER
B 19637 » #n Fig 5-18 » B EIEHEAS0E100cm
0 » SRR S B B+ RO e B A
o Pifetmzsfaf@ (plant canopy) ZiREAEMEmE
s AR 2 AR R B 2 IR B 80cm D)4
y (EAETR RIS S DL 40cm BB E » AR RS
HERM BN HE £ B o

8. BRS¢ EEMEEEA126emEHE » B
SRR 7ES0~100cm i » B AR th i o

Time

Fig 5-13: Course of diurnal temperature change in

planting stage of 2nd rice 1963

RIFRTBHERSE o MRS RSt Fig
5-19 » ¥ LI B E 2 R Rk o

9. W : MEEHAEERER ) EENNE
2k R R AR B #_1 20~30cm BRITHIZH -
FEREET Fig 5-20 » THE 20cmMHE » A6
RS B 2 25 W7 80cm B4 » R REEMBET B
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Fig. 5-14; Course of diurnal temperature change in
stage-of incipiency tillering of 2nd rice 1963
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Fig. 5-15: Course of diurnal temperature change in
prosperous tillering stage of 2nd rice 1963
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Fig. 5-16: Course of diurnal temperature change
latter stage of tillering of 2nd rice 1963
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Fig. 5-17: Course of diurnal temperature change
in pregnant stage of 2nd paddy rice 1963
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Fig. 5-18: Course of diurnal temperature change
in Heading stage of 2nd paddy rice 1963
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Fig. 5-19; Course of diurnal temperature change
before rice steam fall down in maturing
stage of 2 nd paddy rice 1963
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BURRBELAETH D ZARRD HR
o [HEEHF D ZHANEEZ ARE
BHEHEMASDE-RZHRNT
E » REKE 22 A AR AR
ZH o BRBLVRELLL » RHBHEE
FEHHEHASHGEREE o Table 7 /24
PrRRERERE » Rk U EiREE
IRRTEAR—Z8 ) A 5 REHE » 5
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Fig. 5-20: Course of diurnal temperature change
after rice steam fall down in maturing

stage of 2nd paddy rice 1963

HIRFAREMSL 20cm BEE « B=HEEHEERA
' kB FAREEEATR EHNEDERERNES
g 5 E2si (plant canopy) EHEZIE
BERIE A 0 (B -/ lleh » BN REEI LI o B T T 4

s TR EAFELE T A > Fig 6~10
BWER Lo EMEY AR » RiEs
SR 5 T A T A R G B » LSRR
AR R » AUS 20cm BHE 2 EE
o BIE ZAREL B Ak BB
SHEERZEIIE » BRI » HAEERE

SHARERAES  ERBRERE  ARERERRE
#E (Deplacement layer) o

Table 7: 10 days mean of maximum temperature in

2nd paddy rice field 1963

inF#TableS » kKiBHHELE

4 IR o e E BT

m Height of.alr temp- water | soil AT R TR S

No.of 10days™ | 8 0 [ 40 | 20|10 |temp|temp  gocsmmmo w2 HERN
1 349 34.5 35.0 34,9 35.6 32.7 BAE mEHHIHHA o B8 HE
2 aas| 343 851 346 2333 817 BSOS ERIEZSME s %
3 - 35,1 35.6 35.2 34.3 31.7 309 HEES RN TS TRASH
4 326 326 30.7 30.2 28,6 27,9 mz& ’ %ﬁ%%ﬁ?ﬁﬂ@iﬁ%ﬁ?ﬁ
5 346 336 80| 287 28| 269 s B EHHLLM o f SRR ER
6 a3s| 289 267 258 247 246 . o e
7 o 250 W9 W4 227 221 ﬁfi;ﬁg éi{% Dﬁf;;i?
8 263 231 223 218 203 201
9 68 201 23 226 208 0 M ASKREEFRSOEI20cmE
10 * 284 255|  oa7 26 2.1 a0 20 BREERBELRERERE
11 Wk 2570 206 239 224 -200 200  THHES FEEA 20cm RS

* 5 days mean befor rice culm fall down,
*#% 15 days mean after rice culm fall down.

L SR HEAMETER
LS LR ERRAERENE » SBANE

ZEEN » FEE 4 FRE (80, 40, 20, W0cm) =3

» 1678 » (HFTHE b AR AEAE W IR RT R M BRI

IR » i 10cm R 2R BT
PREREZE > WRHIHLA -

@Eﬁ]@%%%l&ﬁlmﬁﬁﬁ?ﬁﬁﬁﬂﬁﬁ%z R
m: o R4S BRI T 2 IE A A RS A R A R R
» i Fig 5-22 ¢ HEPI—FHEARM » E&'ﬁ&ﬁﬁ-

EWE o H—RAIBRRE
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Fig._.5—21: The vertical distribution of 10 days mean maximum temp
erature on 2nd paddy rice field in 1963
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Fig. 5-22: The crossing heights of max. air temperature on 2nd paddy rice field
. with max. temp on the observation yard
the crossing heights line; Y=586.29--0.95X

TabIe 8: The vertical distribation form of REEEEE o & & TR AR
‘ maximum temperature ' EAMEDEOSZ N8 5E
The form of Max temp TS TREHTEA M o RO BRIT

The growing stag of oppeoring form

BRI RER Y HEER o ERAT

8‘O|4 o|2 0[10 _
) B HREREEM Table 9 « HEER

‘H H | H H p.lant.ing to tillering stage Fig 5-28 {74 AT G 08 = i

- H ‘H I |- L |tillering to pregnancy stage y
H L L L | pregnancy to heading stage %”{/%Kﬁu A Fﬂ%@%ﬂ’]]ﬁ% » HAHniR
H | H H L | adulting stage after foll dawn ‘. A AR E A R R A 20
- mREHEEEZ R ERE o ARG
. Y==86.29+0.9527X RIERERE » BEBKFSR - 8 EFATHRER
VREREEE (om) » XBAS B o B ETRRER R B Ak 0 7 BRI

RN AT BRSERRREEZAERT R 0cm MEREHEMEESEEMNER ol
CEERBRE  BMHEABZAR  BNEERE  N¥SEATWEESRE S TESREENEE
BRI BE R I o I » R o BT RFHA  HBRERGERBUEESEREET

R EeE B (Temperature active point) o 20cm FoEFEE » 4 40cm ﬁ?&%’: s HEBEEH
| BAEFHRZTHRERENES MG ' M%%ﬁ%:&% L

TR B 5 E 1R B ST L B2 A
MBTHZHMIEN 28 EREEEZ BB
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Fig. 5-23: The vertical distribution of 10 days mean minimum temperature
on 2nd paddy rice field in 1963 .

Table 9: 10 days mean of minimum temperature
in 2nd paddy rice field 1963 .

. Position Height of air temp. water | soil
mgo|4o‘201o temp | terap

1 233 - 233 23.4 235 287 0 265

2 229 227l 228l 28| 258 266

3 240 285 241 243 266 273

4 239 234 239 242 258 260

5 226 222 229 228 249 282

6 204| 204f 212l 210 228 253

7 176 1780 186 184 205 209

8 150 155 162 161 182 188

9 153 153 163 162 183 187

10 * 160, 165  17.1 169 188 190

11 %% 164 161 163 180 178 179

BRItk KA TRESFREZE
SR 2 ZRBRETHR » B
HATEEE » BB 2 i B ek Ak
S 0 ETE A i
BRI b BRI T R B
T S B B T A
F 1 ENAR R BRI —%&
RS BT - R AR
R o L NEENFMET 2
B RATIATE o B REBEE 2~
v .
_YR=30.86_+0.58X
Yo BRRBEE (cm) » XS4
BHRW o |
m Fig 6-25 » iz K&l g2
% B B FLE e BB B Rl o

(YL B HIRY 2 MR B
T3 4 |

A R R R 5
il » BEE RIEEEEE
5 B0 ARSI URLBE B s vl
T £ 4 BB B AR © 4 Table
10% Fig 5-24 » HiMAH RS
Jbh BRSBTS s T
T EE—TESEANEES o B
T EEEREE IR 80cmE
B D% BSEKEZ SRR
o RS HiE S A
TERED » LSS &/ M
o 10cm W3 2 15 B AR /R B 38
SREH T RIRIRE - Bl

Table 10: 10 days mean of temperature range in
2nd paddy rice field 1963

Position | Height of air temp. range water | soil
- - temp. | temp.-
B m 8 0 J 4 0 I 2 C , 1 0 | range | range’
1 116 112 1e 114 29 -« 62
2 15 115 121 113 7.7 48
3 111 12,1 111 10,0 51 87
4 8.7 9.2 68 8.0 28 1.9
5 1200 114 r2. 58 .25 L7
6 13.4 8.5 5.5 4.8 1.8 13
7 11.4 7.1 59 5.0 1.7 1.2
8 11.3 7.6 6.1 55 21 1.3
9 115 8.6 7.0 6.4 246 1.6
1o 123l o0 74 67 23 a2
1 Uk 9.3 gs| 7.6 6.4 z.s: 2.1




— 86 —

"oz
‘lllltllll\llllllll

Height (cm)
]

[}

L}
-5 t I v h 4 I ] ll L) ]
L # 4 5 4 /

s r...,..-.:m.-.

[

z

n oz a8 1

Py e

[ T T S S T T B B |

Moz

LI BT I YR
[} L | . 1

[T R R A |

Ay e
[T

Fig. 5-24: The vertical distribution of 10 days mean temperature
range on Ilnd paddy rice field in 1963

- Héiéhts “(em)

Flg 5-25: Crossing he1ghts of diurnal temperature range on 2nd pad- -
dy rice field with on the observation yard

the crossmg heights line

7o ?EE{ f*’m%ﬁ polpa ol bt R
Table 6-—1 Correlation ‘coefficients between the datly mean
temperature of 2nd rice field and the daily mean air
temperature on observation yard

_ Hﬁﬁﬁ R :

H PHF*] :tﬁl’f_l,ﬁ?;fk FH T e 7 K i
B EANRBIERR REE
P | HEL > BB SRR
EHEARE o AR =FEY

ek Bz ERER-IRET K -

Mg « BESMEIAEER R Bl
KRR AR R BE » 85
A (I TR B B AR o
ERAHHA TN
_I(Ax 1 Ay)
EEHZYH
SHEERIT L EEEAE LEER
FERS 238 B AR BRAE T o {2 mbEAE

r

EEER  LRER RSN

”Wﬁﬁﬁiﬁ%wﬁ%%%EM
) i’ii‘m—)j"ﬁ'}24ﬁﬂ-_\‘=$ﬁ1f§ r BERE

o BERE O RBRERRERE.

RESLSTE SRR
#io Table 6-1 FSULFIFE L2485
PR TR A R 04RSS4
T2 R R Rk

YR—3O 86+0 58X

position heights on paddy field | water | soil
growing — - . .
stage 80cm ’ 40cm | 20cm ‘ 10cm | temp | temp

Planting 0913 0908 - 0920 o910 0832 - 0850
Incipiency of 0057 0957 0966 0503 0794 0792
tillering ) - i
Prosperous 0.8 onl
tillering 0.810; .834 0.837 0.836 0,498 0.539
Mostprosperous 0,932

tillering 0.887 s 0942 0929 (.503 | 0.900
Latter tillering 0809 0.635 0679 0502 ca481 053
Pregnant 0934 0815 0892 0902 0085 . 0.667
Primary . . ]
heading 0896 0917 0508 094 0417 0195
The end of -
heading . 0,965 0.924 0.9:??’ 9.?68 0.686 ‘ 0.554
Primaany 0942 0970l 0935 . 0947 51| 049
maturing e

the middle of ' .
maturing © | cog0 0817 0759 0787 0559 - o514
harvesting 0987 0991 . 0987 0986 0840 0846




B R LB Sk 2 0 HAT L
B B S BT » AR o TR AN
B A BTN KIEZ A » N o I
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: Table 6-2 {REHIE LBE
ﬁ@%ﬁﬁﬁﬁﬁﬁiﬁ%ﬁﬁﬁ
135 R AR R E o ‘

ARG ES =z Table 6-
FR/D » (B IR -
KR NERE R ESERTRR o
] p R PE R Z IR R
Bo

Table 6-2:

Bt B

—_ 37 —

EEER  RETEREF BRI TEZ 8
EURERETNICH o BEUAZEE
SRR AR W AR R0 8L I

Correlation coefficients between the mean
. temperature of maximum with minimum the
observation yard and the daily mean temper—
ature of the 2nd paddy rice field

T position heights on paddy field water | soil
growing

stage ~_ | 80cm | 40cm i 20cm !'1Qcm temp | temp
Planting 0814 0790 0777] 0764 0868 0832
Incipiency of o762 oz77) 079 0725 0691 0829
tillering . . |
Prosperous osss|  ozeoy o829 0g8es| 0752 Q744
tillering - . ! o
Most prosperouns| gensl 0792 0832 0788 0OT64 0780
tillering. - |
Latter tillerinig 0924 0923 0938 0908 0878 0862
Pregnant osol| ©792l o896 0892 0817 0783
Primary heading 0.017 051l o873l 08%) 0362 0127
The end of 0958 0948 0935l 0926 0684 0783
heading )
Primary 0oic 0901 0.890 0893 0661 0521
maturing .
The middie of os26l o824 oasoll 0816 0718 - 0692
maturing .
Harvesting o096z ©0ossl 0962 0964 0831 | 032

' Table 6-8 Correlation coefficients between the_QS.’s‘t'en'i-
perature on the observation yard and the daily
mean temperature on 2nd paddy rice field

position heights on paddy field water | soil
growing N
stage 80cm l 40cm ‘ 20cm l 10cm |-temp | temp
Planting’ _0569] o563 0567 0508 0685 0528
Incipiency of o219 —0217 —0208 —0232 —0249 0.030
tillering
Prosperous 0220 0155 0183 0166 0086 0.5 '
tillering L
Most_prosperous | gs)| o904 0934 0929 0912 0871
tillering ) e
Latter tillering 0948 0981 0978 0556 0929 0906
Pregnant | oz64  og0ol  oses 0661 0492 0481
.. Primary | SN
%?la dingd ) 0.902] 0.835 0780 0808 ~0.261] 0,046
e end o . .
heading 0820 0779 0762 L0744 0088 0.410
Hrimary s _
Maturing 0.?25 0713 0607 0620 0071 —0.133
The middle of 0682 0731 0703 0747 0641 0597
maturing
Harvesting 0901 0508 0913 0915 0820 0824

Table 6-3 SERIE - 9k
S0 Bl FA 45 75 BE H 2P AR R
TR o EO9RE NG » 1R
BMAEz RS TR
ok HA R H R SRR R
BY RO 5 ELAE RS S ERs
FREEN AR » AL
FIR AR RE RS
TR SR » 882 A BT 2
BATREL DS o TEHKE R R IR
b ek T RS R 7 FL 091 22
B HAEBIREC BB » A
R o
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“Table 6-4: Correlation coefficients between the maximum
temperature on observation yard and maximum Table 6-4 {RIRRIS Lt ik
temperature on 2nd paddy rice field SRK 5 S B A R R
. : - - o HHME RSB S g
< _position heights on paddy field water | soil SR 0.6~0.7 A8 B H AW &

i growing -

B stage .| 80em ‘ 40cm | 20cm | 10em | temp | temp *ﬁ%&%ﬁ%ﬂi?}{ﬁﬂ?ﬂﬂ‘ﬁ%ﬁEOS

5 Planting 0744 ogss ovesl 0778 0889 0.524 UFAHEERE » AT
as A ER JEL o HpE Sl

| Incipiency of o7n| oz o030 oot —oorz ozey DR o K Ml R

P‘_ ering ZENER » R FHEEAK S

. tif&s;‘;;ggous 09561  0.899 | 0.901 0.863 0.569 0.852 _ﬁ?ﬂ—ﬁ (B ED E’Jﬁ?%ﬁ a

! " Most prosperous
i tillering 0.866 0.795 0,906 0.898 0,797 0,780

Latters tillering 0,961 0.898| 0,955 0.9521 0912 0891

' Pregnant 0892 0952 0938 0943 ozl o660

| | Eg;’gﬁfgy 0816 0900 o961 oo1s] 0205 0010 ‘
o ' gé‘:dfélg of 0944 0979 0971 o971l o632 0399
gf;ﬁ?{gg 0926 0928 0915 0959 0486 0556
ﬁg‘;u’;ﬁgle of 0951 0957 086 0884 ozass| 0715
Harvesting 0.983 0.979 0975 0959 0,901 0.854

Table 6-5: Correlation coefficients between the minimum

Table 6-5 BRAF ERE temperature on observation vard and the minimum

N=1 3E .
RImIK m%@ﬁﬁ:?ﬂ%%ﬂz*ﬁﬁﬁ temperature on 2nd paddy rice field
AR FE o AERARERESHERR
5 position heights on paddy rice field | water | soil

WREAN SRERIARZE ) _

1S BT R 10cm /& Bk Hhig = stapge 80cm ! 40cm ‘ 20¢cm [ 10cm | temp | temp

FERBEN  Hihgi » £& Planting 0981 0984 o969 0963 09450 0535

5 BT LT A = e : ' -

B RRE TR © (CR5) {ﬁ‘fg;lii‘éq’ of 0951 0957 098¢ 0928 0733 0776
E{feslgig"“s 0957 0969 0570 o893l 0637 0478
?ial‘l’gf,igg’@em“s 0965 0931 o785 0423 0497 0242
{}ﬁffifg of 0935 0793 o788 0685 0779 0809
Pregnant 0975 0953 0951 0947 0896 03870

Primary heading 0917 0971 0939 0939 0768 0615

The end .of L
Lo o 0935 0928 0915 0.908 0.7‘3:1 0851
Primary 1 oo o907l oo0s 002 0827 o747
maturing .

The middle of 0943 0968 09671 0978 0799 0752
maturing : i C o

Harvesting | 0991 o8 0974 0974 0763 0652
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The Air Mass Transformation Over The
East China Sea in Winter |

Shyvue-Yih Ligo Lee Lu

- Abstract

One of the most important causes for rainfall over the Northern
part of Taiwan in winter is associated with transformation of
continental polar air mass during passage over the East China Sea.
The continental polar air mass is rapidly modified over the relatively

“warm water owing to the addition of sensible and latent heat. The
theory of air mass transformation due to eddy diffusion of temperature
and moisture is studied. It is verified that the vertical temperature
of air mass in this area is governed by the eddy transfer, the effect
of different wind sources, and the changes of absolute vorticity.
Furthermore, the large quantity of water vapor from evaporation is
one of the predomint causes in-precipitation and in producing the
convective unstable air over the East China Sea. From this
quantitative analysis, the model can be used as a tool for the practical
weather forecasting.

ERgei e (Newfoundland) Kl

£

— 89 —

FHEHIE o

FE(Air mass) & ERE AR ABergeron:

KEEAl » RREHH LATREIITRZ — o
REREMFEAERITRIGER » EEWEE
bk E (Polar continental air mass) MW
B MY - I 0 SR~ BB B
B T EARBEARBERASRMEER &

ERA Y PEEE M (Maritime air mass) o 3525

A AT EREZ— o
AR EEAITRIE » KR ERE 5 Taylor®

Sutton'® @ sA R MTHEES o Namias®?
e E AN o Buke™ DURFTHREER
(Coefficient of eddy diffusion) S+ HHFyCRE
FEFEBEREESENER -

e ~ AR SR Y KT ERTE B ARG ; 2R
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Report on  Typhoon “Carla”
Abstract

On 12th October, typhoon Carla generated over the sea between
Carolines and Marianas The pressure of its center decreased rapldIy
and reached 900 mb on 14 th October. With centre winds of up to 80
m/s, Carla raced along the northern Coast of Luzon. Meanwhile, the
anticyclone over the mainland gradually intensified and made the
pressure gradient extremely steep along a narrow zone through Japan, RN
Ryukgu to Taiwan. Northeastly monsoon current onshore .to the ' :
northeastern portion of Taiwan, caused uplifting to the overrunning
southwestly current. It brought widespread heavy rain along the
eastern coast, especially in the Keelung-Yilan delta area and Tatun-
shan mountain area. In the three-day period (17-19 October) rainfall -
of 1,385 mm in Nanao, 1005 mm in Anpu. Some other stations were
. recorded to over 1000 mm. An estimated 15,000 villagers in Yilan area
- were marooned for several days. Roads and railways in this region
- were badly disrupted. The resulting floods killed 59 persons, injured
- 198 persons, destroyed 822 houses and partly damaged 1069 houses,
A total of 2,800 hectares of farm landes were inundatcd. Damages
in Yilan were estlmated at Some N.T. $ 5,000,000.

5% iﬁi&@f&é AETAHER » BELE Jﬁéﬁx y =75
Bz %—_ﬁ&ﬁ:‘l’% Eﬁ%ﬁﬁ#‘%‘ » Tl
KT © RARRFBIEE » BBULL ~ fp16318=
F A o TR 1000.TAH » V7 1728 AJF o HH
16F19E & 423 T 0B » mFﬁE?_?B&%%l 282/\15' G
FEILL 8850 5 (L 1,328 A 4 BRENEREZ
"ﬁﬁxﬁﬁﬁz&kﬂamt %tﬁﬁ“%wﬁﬁ;ﬂ(k o M
M Hi%198 FH4HE 1,672, 6AE s =H Pqit 2 749 78
B BE#E s EE B o o
TENERE TR 2 B TS aﬁﬂﬂtzu‘F

nlill

'-—\ﬁ]’]

, ﬁﬁ(cMM)émﬁﬁgﬁm:nzﬁﬁsm
e 0 B K B 2 IO (AT S
RS » TR EERSM T » AEIEK S
SN DRELEGE B AR » WY
HBERMMRREL K BRBSEZ & BN -
RARRARERE.

IR AR > BEE10 8 B DIRTE
B REE » BEAEIGNE B R IR
Z M o 12R R ERTBRAAR » 7 6 R BRI AR
P BHEEERGARE » BRARMEEGH0A = BERAZ R E RIS
R o ITAARS®RBERE » BRAREETENE 1057 PATRE EE—F (Amy) B, » th
B0 BB GRIRIZR » MO BEAGHEMEE IR 160°E » 20°N o BA—E S EE 5
r&mMA@mi,ﬂ@w EZARRTRBEE  HEHE L B— RN ERE » 5 BRBERES
HZWE BRI RRAZ DERFAIRKE  AAZNS  RAEEHEREN ) AL ERE



—_ 50 —

BEEE o 70 ZHERAEE » EHEE— 1
PEFR R » R TSR ¢ (ELen 0 BB

- REe

120 20 I WERERE » ISR EwmS
MR » & 4RI (Carla) » L FERE990mb
y R K ERERITA R » DI04 5 A FT
o

13 F 8 0 » HERIAS (RSS2 A5 » 8 7
HIE E PER4 RS PE LTS » FLAl 2R [ 60YRER RS 100 i
» ELURTERBIAA » 24/ Mgk » TESNBIERE BRI 1
cLEEERERS 940mb » BRRIUEME 40m/fs ©

150 8 B » & FE 2 TR AR R—K
s Rk RIUE NS 66m/s » JRENE R AN
B, » thaRIEEES 900mb v EFTHESBER
157 s SEMERTE L o 5H 30 2 RELEEAS
250/ ©

H20RS » RS R B AR RE H 2 i
o R B RIS TE 16.6°N 5 1284°E » AOHHEZ &
KBS 80m/fs o EESHER REE B
B 3 o, LR S S IR B BN - BEMA
R EAE Y LA —RER N TR

FEEE o kEWRHREHRNMREER » RS

A IR B0 BT IR »

16 H 8 B JEH 2 o la7E 15.7°N » 127.0°E » 1,

FERAR + ok SR AHOTE 60m/s A 0 I DU
M TELTE o 1885154 AR EENE h.LE 1T3°N
2 124.2°E» ZENEEBEREES  ZRERD L
FEI— T TS © RS PEARE FERE A H—
BB T R L BHNE » BB R A A
HEATFAREHERY  BEESEZ R o HikRR
AR HRERIRR » U BIRES 88 » ILEE
BH%E 940mb o
CATE 8 W R O E R ER B
SRR B — A DA — I TETE » T R LB
GBI RT 2RI « 12/ » R EARE
oo FUBSAE 950mb » BARRS 50m/s > B
Wil 8 YR AITE L 0

180 &%+ MLEEE 192°N » 1188°E » dals
S BABEFIS0mb » BAEIRBISM/s ¢ L 7 K
B EER T B AL SR E LA RE Ein
BETES FERRZELBE  BERETR
HOR A R~ B R RN EE -

BR20: » R BRI L BB
PR PR S O S R A LR » LTI RIS
Ao :
b o PR B 0 FERTERETT o 195 20
2 e EIREG A R LB B NP B2 » BR — i
SARE: o 201 8 RR{ETR AU RS — DB M (EER 5 R
SRATE IR o IR 2R A A EIRETRI18R ¢

SoBhRAzETRARARVE

1 B A R > WIS » M TEILT v 15
H B EREL » 17TA TR EARE R WL
S QBRGNS » USRS o FIRASH Z BE1E AR
e bR WIS » oREHEREE
O B REE B RIRE 210A 20171 » 2IER
BRAFNEE R » H AT RN AL
e
O BH15E 8 M SR RRA BRI » RIERLLE
BE R BRI - ABURRERE ©
[EH1TA 8 TBRk: » LISHNEE » TREDA RIS
B+ KR PEILFEREM o
R R B R R TS i S » SR
RER 2 B AR RS FR A I E — e ©
10H 20 Z R RE L mBAR AR Z
3§ b BT AATE RN » SOERRIAZINTT 0 R
BRI 2 SR o RMAFIRE TR - FEf#EE
TRARESEE ) B OAE—HERE » HILA

BABEALR 80 BEMHER — A o FRISERETTE o

e SRR MERTEE R » W R
0 B T S R G G S R 2 N T - M
I FEIEM ST - [ B 500mb Bz ) BEE
25°N I @ ASUEE 120°E ZHEHUL T 80°N Uit »
R S ERHTR » MR o

E14H + WRBIVE » EHEIS o+ KbEEES
FIEE » HARHEE — B NEER > WERET
PR A TS B RS A PO T s 4T I L R IS
B BREE P Y 2 RS © 3% 500mb 27 0 H
B AW RTER 2 R E R B A— PR
TR » AN S o BhiRE 28-24°N 27
B o rhoL B e BT > AT SRR BRI ] B
W HYRATEL  BRGRNBTEILE o

17H 8 Br2 R A BSR4 = R RS
EF RIS E KK 2 S c TR EROEZ < |
T R ABETE IR e B P R o B RERT




— BL —

o430
-

&

e

o Ea

., T

M

IR (5642105125 F20H)
The best track of typhoon Carla, (12-20 QOct, 1967)

AR

1

Fig. 1 :

B 2 : B64EI0H1TR 8 R HIE RS

Sea level chart, 0000GCT, 17 Oct, 1967

Fig. 2 :



— 52 —

ey,

58 : 564210217 8 2 500mbE

Fig. 3 : 500mb chart, 0000GCT, 17 Oct, 1967

s RERERZ RO ERBR T EAL » R
2 T R A TR 0 R 0 KREZ
R EE R A o B B AEREHREIE 2 — FEAT
FRH AT M » KA ERNR A o
=%z 500mb HEE= » mgEm Ak
) W BN B R R AR A
Vo 2R T AR B BT AR FI B 150°E
W » s 120°BIT » Sath TR o B
LEHBE 150°EHE ¢ HR RETEY » (IR
R SRR » A AR PR T o BRI o

™~ B EE AR R

R ZE BB B T » L BEEE R B
T BEEEREE AR S YR AR
BEE 50 A RZHAEAEARE » RUAERE
57m/s o 7 B BISAE L TR R 2 HOK » RIS 22mfs 2

B AR » 28.5m/s ZIRREKRA o 163185

HOpT R 1000 AR » W ER T HE B
FBIE 1000 AN E 2 BERIBUFEE 2000 A 2 HTE
WS EREERE AN » BURKERRE A L

R BET » IR A R o RIS IR
AZHR  WBERZEE » AR I8 -

SRS  RERRER I
EEBANINT : ABFBANE E2ER BER
F—o D ;
(=) & B |

HRIRA TR, 2 B PLEEAE d L #159-800 /3 B 2 A T
VB SRR R R Rk S ¢ ALig =T R Rt
WSR2 R FEEERERE S
LERBERER » SR NMEE 104mb » HH
PIESRIBERFER » REE o 555 9 Ak
AR ATBECSER o 524 9 § 2 HEHURLE,
FRBER TN 66mb o MRS A RES
LRSS 1004mb ¢ R EIREM TRE ) E150 8
BREREIE - 14R 21887 EEHRSIEEMIEE
900mb » BEHH L2 RIEHR Z BRI » (EIERE
il 4 » TP o BT IREU AT HEA o K

BISBEY  sEDBREBEE » RS T BT

BUEE o




Tab‘l.e 1: The meteorological summaries of weather stations of TWB during
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typhoon Carla’s passage.
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The variation of the lowest
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velocity of typhoon Carla
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| Méso—SCal‘e' Analysis and Forecasting
Through the Application of Radar
Ckzek -Hsi Ttmg :

(B ks BENBEESEAZH WAL )

Prelzmmary Report on Severe Weather-
Assocmz‘ed with Pre—Typkoan Squall Lmes

Abstmct

Improved Weather forecastmg is a dec:cwe key in. the social,
pohtmal economic and institufional setting in Talwan The current:
densxty of weather observation in and around Talwan is-L'ov'v; ‘this
c1rcumstance tend to. 1nh1bxt Improved weather forecast o

The apphcatlon of weather radar in meso—-scale weather analysis
promises. weather. forecasts of improved accuracy. _

The first weater radar installed in Talwan is the WSR-64-m
model whlch came into operation at Hwalien on January 1966, Thls;
type of-10-cm radars is currently,‘i“r_l'use in the US: Weather Byreau.

The author’s initial approach to meso-scale weater analysis.in
Taiwan, through application of radar, was directed toward an under-.
standing of the mechanisms of small meterological phenomena; these.
phenomena have a major impact on the Island. Synoptic-scale ana-,
lyses cannot be applied to these problems without difficulty.

In the area of pre-typhoon squall lines, meso- scale analysis treatS'
of such meteorologlcal aspects as:-

(@) per51stance of PTSL

(2) ' the relation between PTSL, wind directon and wind speed

(3) precipitation accompanymg PTSL

‘.(4) the relation between ramgauge—meaé'ure'd rainfall and radar~
© - . estimated rainfall
“(5). thounder

eSS n ~.7(8), surface pressure changes
Sefi e (D-the height of PTSL.




(8) drift of PTSL and their movement relative to the certre of

the typhoon

(9) relationship of PTSL to upper air wind

(10) PTSL, terrain influences and weather changes

Certain guidelines have been presented; these guidelines find
applcatlon in practical forecastmg These guidelines comprehend

- (1) When PTSL pass overhead, surface pressure, temperature,
wind direction and wind speed swing momentarily away from their
nomal trends; there may be heavy squalls of rain. Upper gust veloc-
ities may exceed 100 mph. Once the PTSL have gone by, normal
trends are resumed. These patterns of behaviour are. best notice at
sea-unimpaired by terrain influences.

(2) The maximum rainfall accompanied by PTSL may be estima-
ted through use of weather rader:

(8) The transit of PTSL may be timed:

a) through redarscope observation and through assumption
that the same movement continues.

b) by attributing to the PTSL a velocity which is the mean
of the upper air velocities at 850, 700 and 500mb elevations at some
point which lies outside the framework of the typhoon.

. {(4) Persistance of heavy rain due to passage of PTSL may be
estimated by measuring the movement of echo areas through use of
Weather radar.

(5) The hexght of PTSL echo tops, shows on radar scope, indi~
cate the severity of weather conditions associated with the PTSL;
the higher the echo tops, the more severe the accompanying weather.
If PTSL echoes can be detected at distances as exceeding 100 nauti-
cal miles on PPI scope: these echoes are hkely to mdlcate severe
weather.

(6) When PTSL echoes appear on the radarscope and show up
as narrow, continuous and bright with well-defined edges, the PTSL
are more likely to be accompanied by high gusty wind and heairy
precipitation. Conversely, if the echoes show up as broad. and scatt-
ered lines there will be no severe weather to be expected. -

(1) On account of terrain influence, no severe weather can be
- observed on the west coast of Taiwan while the PTSL pass along the
east coast.

_ (8) A forecaster should keep in mind that the location of PTSL
can not be found on surface synoptic weather charts on or upper-air
charts. They can only be seen on radarscope.
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middle latitude.
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Fig. 3: Weather changes at Hwalien when the PTSL pass through.
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i ... .. Fig. 4: PTSL echoes accompaning typhoon “Elsei” Observed by Hwalien rad~
ar at-2340Z Sept. 15th 1966.. :
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A Study of Land cmd Secz Breezes at Hsmchu |
H. L. Chu
Abstract:

This paper is a study on the land and sea breezes at Hsinchu.

The results have been given from a statistical analysis of meteorol-

ogical records, to determme their classification and variation. It
should be of some help in the study of the climate of Hsinchu as well
as in local weather forecasting. The main topics are as follows:

1. There are three kinds and diurnal variations of land and sea
breezes (types A, B and C) which are remarkably influenced by
topography. This i is shown in table 6.

2. They are caused by the different changes in the wind direction . -

and velocity. The prevailing sea breeze usually blows from the north
or west and its neighbouring directions at slight or gentle velocities
in the daytime. However, the maximum wind velocity. exceeds 5. m/s.
The hIghest wind and maximum air temperature frequently oceur at
the same time. J

The land breeze is most frequently from the east and its neigh-

"bouring directions at weak velocities at night and in the morning.

Calms appeared usually in the night until early morning.

3. Land and sea breezes are aI'Ways a result of the daily tempera-
ture range being comparatively greater than normal and the pressure :
gradients being apparently very small on the weather chart. h

The relation between the land and sea breeze, daily temperature"‘ '
rang_e_ (and its wind velocity at Hsinchu are listed as follows:

Type ] A ] B. ] c ]Mean
Da:ly temperature range (°C) I 10.0 ’ 10.2 | 9.1 l 9.8
Mean wind- velomty (m/s) l 1.8 | 1.0 | 1.4, l 1.4

4, According to table 7 we find that the A type occurred more
frequently in September, B type prevailed in August, and C type' was
the most prevalent in July. ' - T

For the total frequency as a whole, there was the greatest per-
centages of a well marked during the summer months too.

5. 'The_land and sea breeze is a fair weather phenomenon and,
'thereforé,' is most frequently observed during periods of fair and




A

warm weather.
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Cloudy weather is almost always. unacompanied

by those phenomena. The highest frequency is found when the mean
cloudiness is below 5{10. The relation between the frequencies of sea
breeze and amount of cloudiness is shown in table 15.

6. It is seen that the air temperature and relative hlimidity are
retarded from their normal variatin when the daytime sea breeze is

strong.

7. The sea breeze is of small horizontal and vertical dimensions.
Though some data is locking we may reasonably suppose that usually
they do not penetrate inland more than 15-20 kms and cannot reach
higher than 700-800 kms in this region. )

.
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* Microclimate in the Paddy Field
I. Studies on the Vafrz'at;'o'ffz of Temperature During the

2nd Rice Harvest (Cont’d)
C. S. Yen.

Table 6-6 BBEF LEEENFEREEH
S0k I 4 R R B s 2 AR R © EIRTS R
B T B B TR — MR R A R A
2 SRR BRI L o (A AR

BEMHIZ 40cm Dl ERERSBHRNZ 10cm BE
T 2 SR AN o KL ~ MR %5 iR BEREE AR
MCARE M R T K 2 5 R R T S SRR R A
HRIA A R HIR—IES ©

Table 6-6: Correlation édefficiqnts between the temperature

range on observation yard and the temperature

range on 2nd paddy rice field

—

_ pbsition heights on paddy rice field water . soil
m\\_ 80em ©Ocm | 20cm t0¢m . |. temp t:empr
Planting 0.812 0921 | - 0969 | 0963 | . 0822 - 0.561
Inciplency of tillering 0.528 0532 | 0986 0.928 0.206 0.249 -
Prosperous tillering 0.976 - 0,946 0,970 0,893 0.613 G770
Most prosperous tillering 0.933 0.929 o 0,785 0423 0.656 0.333
I.\a‘tters of tiilering 0,951 0.933 0,785 0,685 0,855 0795
. Pregnant 0,930 0,849 0.951 0947 | 0940 0.508
Primary heading C 0.943 0966 | 0939 0,929 0.961 0.934
The end of heading ' 0,952 0,633 0,915 0,908 0,557 0.951
Primary maturing 0.874 0.853 -0,508- 0.926 0.633 0.714
“The middle of maturing 0.949 0952 0.967 0.978 0.874 0.393
Har%esting- - 0,895 0,929 0.974 0.974 0.654 . 0672
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Table 6-7 Average correlation coefficients between the temperature
of 2nd paddy rice field and the air temperature on

observation yard

" On meteorologeial On the paddy heights on paddy rice field ;ater soil
observation yard rice field | 80cm I 40cm F 20em [ 10cm | temp | temp
Daily mean temperature | Daily mean temperature 0,899 0.888) - 0.892 0,874 0.680) 0,626
09’s temperature 0.651 0.633 - 0.626 0.619]  0.429 0.422
e ox 0849 0854 0866 0858 0729 0707
aﬂlgggiﬂﬁ“m aﬂlgegﬁirrg“m 0.885) 0898 0889 0891 0640 0640
R oum. faily minimum 0952 0940 0923 0865 0761 0,639
Dazily temperature range | Daily temperature range 0.886 - 0,887 0.861) . 0704 0,706 0.547
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Table 6-8%% HINE I B A HEREE K BE

Table 6-8: The equation of daily mean temperature on the 2nd ‘paddy .
field which estimate from darly mean air temperature on

the observation yard

\position heights on paddy field | water soil

l;géa%fe \ 80cm 40cm 20cm 10em ’temperature temperature
1 C773X+ 64 079X+ 56 086X+ 50 0832X+ 50 0702X+102 0610X412.2
2 704X+ 83 0696X+ 85 0676X+ 92 0.726X+ 7.8 0282X+21.2 0.307X+20.3
3 0487X+14.9 0636X-+108 0726X+ 7.4 0629X-£10.1] 0299K420.1] 258X 4213
4 LO17X— 25 0775X+ 61| 0654X+ 90 0583X+10.9 0605X+110  0.608X+108
5 OBSIX+ 46 046K+ 92 0567X+109 0428X+142 0272X4+190 0234X+200
6 1C66X— 17| 0989X- 1.2 0B815X+ 32 O724X+ 50 OS5ISX+1L1  0.365K—149
7 0670X+ 65 0697X+ 50 0560X+ 7.8 0560X+ 7.8 0.184X+17.2 0085X 4196
8 1032X— 20| 1012X— 22 0863X+ 08 0863X+ 08 058X+ 82 0408X41L1
9 C.958X+ 04  0BI9X+ 18 CI07ZX+ 43 0682X-4 46 0353X+120 0289K+ 45
10 055X+ 0.1 0889X+ 10| 0801X+ 3. 073X+ 3.9 0296X+138 0.243X+143
1 1023X— 07 0967X+ 01| 0967X 0.916X+ 05 0618X+ 671 0563X+ 8.0
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Table 6-9: The equation of daily mean temperature on the 2nd paddy
field which estimate from average air temperature of
maximum with minimum ’

position heights on paddy field water soil
m. 80cm A0em 20cm 10cm temperature temperéture
' 1 Lo72X - 30 1.070X— 21| 1.098X— 34/ 1086X— 32 L139X— 3.1 098X+ 2.5
2 0.952X+ 0.6 0960%X+ 03 0940X+ L1 0990X— 04 0417X+4171) 0B545X+133
-3 0430%+ 02 1053X— 2.8 1308X-100 L183X— 6.5 0.822X+ 46 C645X+ 98
4 0.B85X 4+ 30 0.632X— 9.5 0555X+11.3 0474X4135 0491X+137 0517X$129
5 0.897X - 24| 0872X+ 23 0723X+ 6.1 0703X+ 62 0488X+137 0347X+167
6 0.940X+ 0.8 0889K I 08 0757X+ 41| 0662X+ 62 0483X+1L6 0.396X+13.9
7 V670X 4+ 61 0676X+ 49 0583X4 7.3 - 0530X+ 83 O0155X417.8 0.054X +20.3
8 0855+ 1.2 0805X-+ 16 0.750X+ 8.1 0.682X+ 42 043X+ 99 0476X+ 95
9 © 0.872X+ 10 0720X+ 88 0.637X4 5.8 0609X4 61 0339X+122 0.27X+145
10 0624X 4 72| 0567X+ 7.9 0534X+ 8.8 0482X+ 93 0239X+149 0.207X+156
11 0976X— 02| 0924X+ 04 0920X+ 04 0874X+ 08 057X+ 63 0540X+ 8.2

Table 6-10;: The equation of daily mean temperature on 2nd
paddy field which estimate from 09's air temperature
on observation vard ' '

position heights on paddy field water goil
qu'eoéa%fe : 80cm 40cm " Z0em 10cm temperature| temperature
1 0589X 41103 0.642X+4100| 0.630X+ 9.4 0562X+114 0685X+ 9.3 0.463K + 5.4
2 —0.535X 138.3 —0.347 X4+58.1| —C.314X+87.3 —0AL1X+40.1] —0.195X+34.8] 0.025X+28.1
3 0.136X +245 0.121 X250 0.163X+23.5 0129%X4244| 0083X 42720 0.057X-+ 171
4 0615X+ 68 0474X-+148 0409X+147| 0368X+158 0385X+16.1 0379K+16.1
5 0584X+11.6) 0583X+11.6] 0.478X-412.2 0460X 4120 0308X+17.4] 0.232X+19.5
6 0.614X4 83 0521X+127| 0430X+119 0374X+130 0222X+17.9] 0.174X+19.3
7 0495X 4124 Q466X+ 9.1 0392%X4+109, 0360X+117) 0084X+193 0015X+2L1
) 8 0670X+ 7.1 0.606X+ 52 0557X+4 63 0502X+ 7.5 0052X+180 0228X+145
9 CA06X 4136 0.333X 4116 0254X+13.6] 0247X+134 0021X+190 —0.035X+20.4
10 0.120X+ 9.0 058X+ 87 0474X+ 97, 0446X+ 21| 0217X+153 0.181X+159°
i1 0845X+ 20 080X+ 25 0809X4 2.3 0768X+ 2.6, 0546X+ 7.6| 0495X+ B9
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Table 6-11: The equation of daily maximum te’mpéra‘ture on the 2nd
paddy field which estimate from maximum air temper-

ature on the observation yard

position heights on paddy field water g0il _
m 80cm 40cm 20cm 10em temperature | temperature
R 0.569X+15.4] 1.009K— 0.1l 0461X+192 0530X+167 1.263X— 77| 0.603X+12.7
2 0819X+ 66| 0552X+155 0394X+212 0550X+15.8 —0010X 4334 0776 X+ 5.2
3 0.967X+ 1.5 1061X~ 1.2] 1.187X— 60/ 1064X— 26| 0474X-+153 0538X412.2
4 Q956X+ 28 1L107X—~ 19| 1037X— 17| 0967X 0.693X+ 7.0, 0548X+10.8
5 1365X— 7.5 1482X~185 1.029X— 1.3 090X+ 04 0.4.89X+12.l 0.332X 4+16.6
6 1.382X— §.7] 1205X— 6.4f 0759X+4 45| 0600X+ 82 029X 4165 0.185X+102
7 LC02X 4 2.1 0774X+ 42| O719X+ 46 065X+ 6.9 0074X+202 0.004X+220
8 1188X+ 82 0950X— 05| 0802X+124 0772X+ 25 083¢X2120 0,193X-4153°
9 1.022X+ O 0883X+ L1 0766X+4 3.4 0688X+ 46 0.118X+177] 0.141X 4166
10 L1IBX - 1.9 0856X+ 27| 0697X+ 69 0592X+ 81 0171X+16.8 0.139X+17.3
11 IB10X— 58 LI25X— 18 1.042X— 0.6 0876X+ 18 0445X+ 95 0.399X+106

- Table 6-12:" The equation of daily minimum temperature on the 2nd
paddy field which estimate from minimum air tempera- -
ture on the observation yard
" position heights on the paddy field water soil

ffe"éa‘(’ife 80cm  40cm 20em 10cm temperature | températiire
o LOS7X— 28 1075X+ L7| 1289X— 55 1705X+4 15 1125%— 03 0469%+156
2 0.906X+ 2.2 C968X+ 05 0909X+ 21 098X+ 21| 650X 0.518X4-14.7
3 0.970X+ 0.6 CBI9X+ 2.3 "0816X+ 44/ 0882X+ 3.2 0.267X+200 0.144X +23.8
4 - 0941X+ 1.3 076X+ 5.0  0.401X+143 0411X+143 0240X+20.00 0.178X+21.7
.. 5 0.798X+ 4.5, 0544X+ 99 0503X+115 0478X+12.0 0477X+141 0404X 4160
- L119X— 35 L053X— 21| 0948X+4- 0.9 089X+ 19 0656X+ 89 0544Xi117
7 0.905X+ 0.1j 0782X+ 27, 0733X+ 45 0710X+ 47 0865X+135 0265X+160
K 0777X+ 21) 0769X+ 27| O0J06X+ 45 0682X+ 47 0437X+109 | 0.822X+4135
g 0.802X+ 19 0772X4 26| 0681X+ 49 0644X+ 54 0420X+11.3) 0341X+130
10 . L069K— 1.9 0884X+ 16| O0766X+ 4.2 0.664X+ 58 0814X413.6] 0267X+14.6
1 0.500X+ 12 C.884X+ 1.2 0963X 0954X— 0.1l 0.627X+ 69 0532X+ 89
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Table 6-13: The equation of daily temperature range on the 2nd
paddy rice field which estimate from daily air
temperature range on the observation yard
position heights on the paddy rice field water so0il
g?eoéa%fe \ 80cm 40cm 20em 10cm temperature | temperature
1 0857 X+ 2.2 C708X+ 3.4 0678X+ 42 0751X+4 81 0879X+ 02 0490X4- 0.8
2 0437X+ 67 0342X4+ 7.2) 0486X+ 6.8 0270X+ B4 005X+ 66 0.132X+ 34
3 0919X+ 14| 095X+ 20 1.043X 0.937 X+ G 0340X+ 15 0411X— 07
4 1.242X— 02 1.465X~ 1.3 1L055X— 0.8 1.002X— 12| 0447X-~ 04 0.138X+ 0.9
5 1.447% 1.551X— 13 1010X— 1.2 084X~ 12| 0854X— 04 0.219X— 0.1
é 1452X+ 18 0956X+ 09 0J07X— 02 0560X+ 0.3 0208X+ Ol 0,071X+ 0.7
7 1364X+ 10 0873X-+ 05 078)X— 06 0729X— 0.5 0.204X+ 01, 0128X+ 0.2
8 1255%+ 1.0 0876X4 0.4 0587X+ L8 050X+ L3 0173X+ 07| 0017X4 1.2
.9 0905X+ 2.9, 0786X+ 1.1] 0690X+ 0.4 0628X+ 04 O0168X+ 10 0120X+ 05
10 1165X 1 02 OB60X+ 05 0678X+ 1.6 0578X+ 18] 0.145X+ 1.0 0049X+ 1.3
1 1.266X+ 09 1103X+ 1.2 094X+ 1.2 0789X+ 1.2| 0388X-— Cl1| 0355X— 02
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Fig. 7-1: Thé difference in daily mean temperature of square planting
and mass planting in 2nd paddy field
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Table 7-1: Average difference of daily mean temperature of each
growing stage between square planting with mass
planting of 2nd paddy field

heights on paddy field

water soil

, position
grow;?agge 80cm 40cm. 20em 10cm temp temp
Transplanting * * Atk ‘
—0.03 +0,04 +0.04 —0.01 +0,26 +0.03
.. . \ Fk ot dkk R
Incipiency _of tiilering —0.05 —001 +0.04 --0,06 +0,33 +0
Most prosperous tillering +0.04 —001 +0 —0.12 1045 10,04
. . ok ok sk ddrk |- ol
Latter of tillering 009 ~0.13 10,19 042" +023 | w0
Fgekor sk Bk, ¢ .
Pregnant —005 ~0.13 +0.32 —02% +0.07 +001
. : wdiok % ' -
Heading —0,01 10,09 40,45 —0.14 +006 —0,08
Maturing before fall ' FEH ok i T I L ok |
down stem ©o401T +0.18 - 40,44 . =009 +0.19 —0,01
Maturing after ' EEETY .oweRgE | fokkok ook
fall down stem —0.05 —-004 ;4032 ~0.31 +00% | 007

Remark: * 2 5 g5 significance level
#** 1 259 significance level
®EE s T gf significance level

ek + 0,597 significance level
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Fig. 7-2: The dlfference in max1mum temperaturefof square planting
with mass planting on 2nd paddy field
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Table 7-2: Average difference of max. temperature of each growing
stage between square planting with mass planting of 2nd

paddy field

TTT— position ‘heights on paddy field water s0il
rowing T - .
& stage ~— | 80cm 40cm 20cm 10em temp temp
I * gk ok
Transplanting 14-0.43 +0.03 +007 . +0,21 +0,67 —0.56
e T Hdkk sofke
Incipiency of t1.11er1ng +0,18 —0.04 +0.06 —_004 1056 a2
. . ok . *k Sk ook
Most prosperous tillering 10,24 002 0,19 —004 1049 —016
T sk sekok ok Tk #
-Latter of tillering +1.34 —047 0,09 057 40,29 —0.07
e ookl R ®
Pregnant . . 40,82 ~0.31 +0.83 006 . +0.06 —0.03
‘Héading +0.53 +0.06 +0.75 - +0.33 4+C.10 —011
Maturing before Aok | Ak ookl Al T wh
:Eé?l dowi gtem +0.74 +0.27, +0.82 +0.45 10,37 —.0.04
Maturing after . e ok Bk wkk
’fa%l dowi stem —0.24 —0.13 +0:19 +061 +0:16 . —0.46 -
A Remark: samé as Table 7-1
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Fig. 7-8: The difference in daily minimum temperature of squafe '
planting with mass planting on 2nd paddy field
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Table 7-3: Average difference of minimum temperature in each
growing stage between square planting with mass
U planting of 2nd paddy field . o

-

f——
. \osition height on paddy field water s0il
‘gmgéige o \\ 80cm 40em 20cm 10cm temp . “temp .
. e ’ e
‘ Tra_gsp_lantxng _ =009 +0.04 4007 +0.01 0 +0.34
. ce . . . . L sk © keisk sk sk Sesfestep
Incipiency qf ;nlienng —0,09 +0,07 —0.02 © 009 017 4017
Mos; prosperpus tillering —007 +0,02 4.0.05 009 +0.40 - +0.18
e e oot ok ok R ok e
Latter of tillering —0417 0,06 +0.25 | - —031 +0.13 1005
P o ' ARt ot Hofles
regnant —0.20 —0.05 +0.39 0,24 4003 +0.02
¥ . stk B g sk
Heading —0.33 0 +030 —0.26 - +0,01 10,03
Maturing before Aol stk sl wwkd
fall down siem —0,25 +4-0,05 +0,30 —0,24 -+-0.10 +0.01
'Mé.t_uring after #ox . Skl seekoR o - sksko
“fall.down -stem —0.08 -0l +0.38 . —0.33 . +0.08 +0.08

‘Remark; same as Table 7-1 -
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Fig. T-4: The difference in daily temperature range of square planting
with mass planting on 2nd paddy field
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Table 7-5: Average difference of day time température mean in
' each growing stage between square plantlng with
mass plantmg of £nd paddy field

R ERBR QS AEEER S o 24 EHE LR
FHERBEIES 01°C » EHRFEER 019°C o

T position heights on paddy field water goil
growing T ) ) ‘
Stago _ \‘\\__ 80cm 40em ) 2Qcm . 10cm temp i tem;_:
Transplanting - - . e Bk E
ransplanting +0.07 +0.01 +0.04 0 +0.40 —0.33
Incipiency of tillering 0,05 001 +0.08 ~0.04 +0.43 —022
I e . . drw | —_ N,
Most prosperous tillering +0.14 _p07 —0,03 _012 40,44 —0.00
Latter of tillering +0.26 0,27 +0.17 —0.48. +0.25 —0.05
regnant +0.11 —0.13 +C.34 —0.21 +0,06 —003
H Lo R TS e o o ok
eading +0.16 . +0.16 +0.56 0,08 - +0.10 .—0.09
Maturing before wk Hokedok Hkg . ) #okkk oL HE
fall down stem +0.30 +0.25 +0.64 +0.08 ~+0,24 —0.03
Maturing after * % otk Aotk sk ekt
fall down stem —0.09 —0.11 —0.27 —0.38 +0.14 —0,17
Remark: mark same as Table 7-1
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- Fig. 7°5; The d1fference in mean temperature during day time of square :
.. planting with mass planting on 2nd paddy field .
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Fig. 7-6: The difference in mean temperature during nigh tine of
square planting and mass plantmg in 2nd paddy field
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Table 7-6: Average difference of nigh time temperature rlnean‘
in each growing. stage between square pIantlng

~ with mass plantmg of 2nd paddy field

\

P \ position
"growing - - o

heights on paddy field water soil
stage - .| ®cm | d4ocm - 20cm 10em temp “temp

N A * ‘ : ..r o **.**7: ’
Transplanting. . o007 +0.06 +0.01 0 +009 | 4036
ini illerifie - Lo ek Hoiok w% | ik sl C ek
Incipiency of tillering —0.12 +0.04 +0.03 —009 +026 | yoz4

e . kot . AR el gk ] g

Most prosperous tillering —0.08 —0.04 +0.06 —0.15 0,42 +0.19

. R I e ok sk #

. Latter of tillering 011 | =009 | 4031 —6:39 +0.21 +0.04
Pregnant. —0.19 —0.11 +0.26 —0.37 +0.04 +0,04 -
Heading —0.23 +0.05 +0.35 —0.28 +0,01 +0,03
Maturing before ook ok RN kgl ekl
fall down stem —0.10 +0.09 +0.36 —0.26 +0.15 +0.01
Maturing after ‘ kekak ik it *
fall down stem —0.02 +0.01 +0.35 —0.2¢ +0,09 +0.05

Remark: mark same as Table 7-1
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Growing speed of rice leugth (cm)

No. of days froni:transplanting of rice
Fig. 8-1: Growing speed of paddy: rice
length

T B o Wik MBEHREAAERRRIERER — squave’ planting
A s REAKAEE TSN « —BEEHPAE © .. mass planting
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Table 8-1: 'L_ength of 2nd paddy rice 1963

w No‘.f;)_glgays squarer mass difference ;’t“ -val;;
mvestlgg;?e ' . transplanting pl_antiﬁg ‘ plg_n_ting _ '
days cm . cm cm :
. 17. Aug. 0 | 80.7 313 —06 C —1415
27, Aug. 20 52.2 53.3 —~11 1708
6. Sept. ' 30 664 8.4 —20 —1.838
16. Sept. 40 845 849 —04 | —6.303
- 2. Sept. _ 50 | 939 95.4 _ T 15 —1.874
6. Oct. . 60 109.1 | 1088 03 o099
16. Oct. o | iz | 1204 . o3 257
26, Oct. ' _ 8 Co1253 | - 1245 | 08 0.766
5. Nov. %0 1258 1287 o1 | o
15. Nov. | 100 1240 1229 | 1.2 | 1035
29. Nov. 114 - . 1235 ' 1213 & . . 22 ‘ ‘2.8728

Remark: 5% significance level






















































































































































































































































































































































































































