. . Xh5 W2 ALY RARAHHR
7‘/}5:(4 %\ % é& ﬂ% 1 7 % VOI 1 7 Central Weather Bureau
Meteorological Bulletin Engllsh No.1l, No.2, No.3, No.4

B ¥/ S EA5E BB HARE
A R R TE HT s BTHHE 17/01 1 1971.03
S E TR alig 2 70| 34 1671.03
EBA-FhEEEREREIES R RRME 1701 49 1971.03
BB At BR TERER 17/02 1 1971.06
AT A SRR TR TEER BE-FE 17/02 3 1971.06
FRUEER TR EEF 17402 9 1971.06
WA SE R I3 BRI HREE 1772 16 1971.06
RETEERETAR CHARE ARERLLI 1702 24 1971.06
EE A TR TR E AL R E ozl 37 1971.06
BRI ESENES S MooE BfER ME | 1703 1 1971.09

4

S R SRR S s R RS 1703 18 1971.09
BB RN R 2 2 5 TR i 1703 32 1971.69
St EER.C W e 17103 40 1971.09
R R AP R R A H R 17/04 1 1971.12

SRS EEL TR BRFEE 17/04] 18 1971.12

2003/10/3 5 02:45 PM 17 mbpall.xls



£ #
% A& % — I
| B X
W
R BB BTE 2GR e B Heeeees (1)
EEME BWTEBREHIGE e 5 (84 )
REA-LEEERIARE L HLZP sl A e (49)

%8@&%%@6&58&%%%aﬁﬁﬁiﬁﬁaﬁiﬁgeﬁaﬁxﬁxﬁﬁﬁ
% R 2 2 # %
| (Z #)
B $trk B 4
A % ERERARRASRI 4
¥ o EEBARE LN %
% % 5 A @ * P %
B @ % %
% wEEe - A MmO &
® BOE % X KB E A &
g W H o= ke g
EHi==H iAW
8 %R B R ;= H OB K %
S ar e aEte GECE SECE G SECC ORISR o SRSRORTR S g



&

A Study of the Tropopause wm the Atmosphere over Taiwan

Yen-huai Liu

Abstract

The tropopause is a transition layer between the troposphere and the
stratosphere. Tt is noted that the tropopause is lowest over high-latitude
stations and highest near the equator, with the maximum slope in middle
latitudes. The height of the tropopause varies also with the weather and
has direct connection with the conditions in the troposphere.

There are three rach stations in Taiwan having published data of
tropopause. They are Taipei. Taoyuan and Tungkong.

1. Mean tropopause From the 10-years ob=ervation made at Taipei and
B-years observation made at Taoyuan. it is found that the charateristics
of the mean tropopause are as following:

0000GMT

Tropopause Height Pressure Temperature Number of observation
(gpm) {mb) °C)

Taipei 16 431 104.0 =740 2.625

Taoyuan 16734 97.8 -76.4 1,625

Difference 303 6.2 24

Taoyuan and Taipei are only about 30 km from one another in west-
east direction. The differences in the characteristics of the tropopause
over these two stations are really too big. They are caused by the
different instrumentation and the different periods of observation.

The two stations Taoyuan and Tungkong have the same instrumenta-
tion and periods of observation and the mean tropopause characteristics
over these two stations are as following:

Tropopause Height. (gpm) Pressure (mb)

Taoyuan Tungkong Difference Taoyuan Tungkong Difference

- 0000GMT 16,734 16,694 140 97.8 100.4: 2.6
1200GMT 16,690 16,573 117 98.0 100.2 2.2
Mean 16,712 16,584 128 97.9 100.3 24
- Temperature (°C) Wind velocity (kts)

Taoyuan Tungkong Difference Taoyuan Tungkong Difference
0000GMT =76.4 -17.3 0.9 42 - 33 9
1200GMT ~-77.1 -77.9 0.8 39 31 ]

Mean ~76.8 ~71.6 0.8 41 32 9




Taoyuan is located north of Tungkong and has a latitude 2°35 higher
than that of Tungkomng. The tropopause over Taoyuan is higher and
warmer than that over Tungkong. In a former report. “A Study of the
Free Atmosphere over T aiwan” the author pointed out that the surface’
temperature at Tung}ong is higher than that at Taoyuan, but the lapse
rate of temperature in the troposphere is greater over Tungkong than
over Taovuan. So, the tropopause Over Tungkong is colder and lower-

2 Annual variation of the tropopause The tropopause over Taipei
was highest in May, 16,659 gpm, and lowest in July, 16,183 gpm, with an
annual range of height 476 gpm. In January the tropopause was 179 gpm
higher than in July. The tropopause over Taoyuan was highest in April,
17,184 gpm, and lowest in August, 16385 gpm, and the annual range was
749 gpm. The tropopause over Tungkong was highest in May, 16,927 gpm,
and lowest in August, 16,060 gpm. and the annual range was 867 gpm. -
The tropopause both over Taoyuan and over Tungkong was higher in
January than in August, and the diference of height between these two
months was 391 gpm at Taoyuan and 680 gpm at Tungkong. .

Byers in his “General Meteorologye” wrote that, - At all latitudes it
(tropopause) is higher in summer than in winter---- Blair and Fite in
their “Weather Elements” also said thate--—the tropopause is higher in
summer than in winter. These statement does not hold for the tropopause
over Taiwan, and it is highest in spring and lowest in summer. It is
higher in winter than in summer.

From January to April, the mean wind direction at tropopause level
over Taiwan was W, and the strongest wind occurred in winter.- In May,
the wind veered to north. Taoyuan tropopause had N wind in June, and
Tungkong had NE wind in June. In July and August there were E or
ENE winds at the tropopause over Taiwan. The wind backed in September
over Taoyuan and in October over Tungkong and NW or W winds blowed
in November and December at the tropopause over Taiwan. The smallest
wind speed at tropopause level occurred in September at Taoyuan and in
Qctober at Tungkong-

3. Extremes of the {tropopause The maximum and minimum height
(H), pressure (P) and temperature (T) and the maximum wind velocity
(V) of the tropopause OVer Taiwan ever occurred are as following:

H (gpm) P (mb) T © V (kts)

Absolute maximum Taipel 19,274 151 ~60.7 —
Taoyuan 19.120 150 64 185
Tungkong 18,730 150 -66 125

Absolute minimum Taipei 12,873 68 -86.6 —_
Taoyuan 13,940 65 -85 —

Tungkong 13,970 68 -88



Tapei . 640l 113 25.9 _
Taoyuan 5180 85 21 —
Tungkong 4,760 82 - 22 —

4. Diurnal variation From June 1957 until November 1958 there were

64 days with 4 observations daily, at 0000, 0600, 1200, and 1800 GMT, about

' Afbédlute range '

the tropopause over Taipei. In average, the tropopause was highest at
1900 GMT, and lowest at 0000 GMT. The difference of height between
0600 and 0000 GMT was only 1 gpm, end 0600 GMT is the warmest time
of the day in Taiwan. So, it is quite possible, just like the lowest tropo-
pause occurred in the warmest month of the year, the lowest tropopause
in a day, will occur at the warmest time, 0600 GMT in Taiwan.

In these 64 days, the maximum range of tropopause height in a day
was 2,328 gpm and the minimum range in a day was 212 gpm. Mean diur-
nal range of tropopause height of the 64 days was 1052 gpm. The warm-~
est time of the 'tropopause was 0000 GMT, but the temperature at 0600
GMT was only 0.1°C lower than that at 0000 GMT. The coldest time of
the tropopause was 1800 GMT. The greatest tropopause temperature range
in a day was 111°C, and the smallest range ina day was 20°C. The mean
temperature range of the tropopause over Taipei was 5.0°C.

5. Variations m 10 years The annual means of the tropopause over
Taipel during 1955-1964 varied considerably. The tropopause over Taipei
was highest in 1960 and lowest in 1964 and the range of it was 614 gpm.
The tropopause over Taipei was warmest in 1957 and coldest in 1962, and
the range of temperature was 3.6°C.

The seasonal mean tropopause over Taipei was highest in spring 1960,
lowest in winter 1964 and the range of the tropopause height was 1,030
gpm. The mean temperature of the tropopause in a season was highest
in spring 1957 and lowest in autumn 1962. The range of the tropopause
temperature was 6.3°C.

The monthly mean tropopause over Taipei was highest in May 1957
17,149 gpm, and the lowest in December 1955, 15,725 gpm, and the range of
height was 1424 gpm. The monthly mean témperature of the tropopause
over Taipei was highest in March 1959 and lowest in December 195%. The
two extremes were —69.9 °C and 771 °C and the range was 7.2 °C.

6. Multiple tropopauses over Taiwan? There are 12 observations
made at Taipei during 1955-1964, indicating that two overlapping tropo-
pauses were there in the atmosphere. The first one occurred between
11,676 and 16,083 gpm and the second one was located between 16,730 and
19,828 gpm. The number of such observations are too few and it was
never reported by the other rawinson stations like Taoyuan and Tungkong
that multiple tropopauses were observed. So, it is quite doubtful that
there were real multiple tropopauses in the atmosphere over Taipei. The
12 observations of multiple tropopauses may be erroneous.



7. Tropopause and surface pressure Petterssen in his book “Introduc-
tion to Meteorology” wrote that--:~the height (of tropopause) varies
with pressure at sea level, the higher the sea level pressure, the higher
the tropopause Blair and Fite in their “Weather Elements” stated
that---the tropopause is higher when the surface pressure is higher than
when it is low. The author examined the 0000 and 1200 GMT surface
pressure at Taovuan and Tungkong on the days having highest and lowest
tropopause in the months 1964 and 19656, and found that these statement
made by Petterssen and Blair and Fite about the relationship between
surface pressure and tropopause meet not the fact over Taiwan. The
author found that, only 31% of the observations made at Taoyuan 35% of
the observations made at Tungkong were higher surface pressure when
the tropopause was highest in the month, and lower surface pressure
when the tropopause was lowest in the month. 42% at Taoyuan and 42%
at Tungkong were in contrast with what Petterssen and Elair and Fite
said. 27% at Taoyuan and 23%
or nearly the same surface pressures when the tropopause was highest

at Tungkong were equal surface pressures

and when it was lowest of the month.

8. Tropopause and surface weather The author studied the tropo-
pause conditions on rainy days in winter and summer months over Tao-
yuan and Tungkong and found the following rules:

(1) Before rain the Taoyuan tropopause is at first very low and then
rises suddenly. The precipitation becomes very intensify when the tropo-
pause reaches its peak height.

(2) When the tropopause rises over Taoyuan and sinks over Tungkong
rain will fall in 12 or 24 hours.

(8) The higher the tropopause over Tacyuan than that over Tung-
kong, the heavier and the more durable the rain will be.

(4) When the tropopause over Taoyuan is very cold and the wind at
that level is very strong, in contrast with the conditions at the trepopause
over Tungkong, the rain at Taoyuan can persist for several days.

(5) When both Taoyuan and Tungkong have cold and low tropopause,

and it is higher over Taoyuan than over Tungkong, it rains also.
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48 43 £] 20 20

Tungkong

98.2

~76.4 |-76,9 | =764 | -75.3 | -76,6 |-766 |-78.3% -78.1
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BEM 5 4 0000 22 1200 GMT ZEHEukEE
ME  BARHEMRERR4LH » K 17134 gpm > X
BEWSH 16927 gpm » B/ESERE 16,385 »
B 16,060 gpmo> MEMN 8 A « @& L EhMsE »
BEE 749 gpm » Bi#E 867 gpm » i E 1 BB
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JEE R B R EZ EEEMAERT « BRIEKNE
TR EAE R s bS04 HIEE 01 W
#% 0.8°C TEILES 10EEs » TERERER b EE
Bl gk AR —E > TR AR » LB R
BT AETH » ZHERERER KN »
BSAEKEE R AR N EDRE  THREAKSE
BERANEAE c ZAEF » BIBRISRNEEE - K=
RAMEEHEEREZRE

B RAESEE R » BEE R 128gpm »
MRS AR  HEERNE 08°Ce it
It 5 R AR BB LR RPRE » BEBERE
¥ HENE RS R MERE » AN RS DR
BT ERSEA » SRMERE  WEERZRHEE
T8 o MARHBEEL SR » ESHRK 1 8 163gpm
s RN 0 T9 gpm o F B R TR B 228 0 2
HPEEREN  BETHMEFHKERENER - 2
HES EHif g HHREE LEE TRFREE
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1955-1964 2L ¥ ik R 1K
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m R E
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ECI O - 1
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Won ow o=
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Rro&2HEEHSAREA « REBEZEE » 4R
40 3EENE A REBELEE BERNLA
2ERM2E - WRBEAEZEPREE 3ER
BRAF 3FERHBEA » 2ERWN2 A o BEZER
Bl 4EREPILT s 34 RMTH o @AEILER
For T M SR T B4R B 8 3% 104F 2 GOt v » 519
HRREA» SERMNEA > LAEB A& TH » 3
AUE&54 204> TA 24 9 510/ 812
RELHE > 6 HiBZ o BB EHBELEE

BN SEETE » 4 ARBBLBESESA » 5
A%z oFrr 6 FENEREEERLEIZ AR
» B3R B th 2 B o

(= B B 7 AR

1. Bk

HA9574E 7 B 21196045 6 H iy B 4EFM19644E 1
FI965412 5 iy 2 3k 5 AERYIEAI » BEE0000 GMT
1,625 HER 2R I B 1559 AR, » 1200 GMT 12782
BRI R A210K MR » RAFE A RAFE R B
FE Y SR AR I F
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AR R A

| I

=rHeight | ‘ ]
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0000 GMT

B = | Bgoo | 8360 | 8770 | 8720 | BSI0 8,180 | 7,950 |7,750 | 7,960

Maximum
I 5| 5,120 | 3,960% | 4,050 | 5,120 4710 | 4950 | 4,680 |4,140 5,080 | 4,80 49,00 135%0 | 3960
Minimum
) 2 | 3780 | 4,400 | 4,720 | 8,600 3,800 | 3,230 | 8,270 |3,610 (2,930 2990 3,320 |4,510 | 4810
Range
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Pressure

7,890 | 8,220 18,500 | 8900
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1

1
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|

5 & &66% 73 67 68 72 77 81 83 8l 727 71l 66
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Temp.
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i
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velocity
direction
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g °C
Temp.

=1 71 ~67 -£8 =71 ~71
Maximum
B &
Minimum
% 12 18 14 12 9

83 -85 -82 -83 -80

“Range
RE kts
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-82 82 | -81| -82| 84| -B4| 85| -85
10 i 4| 0] 20! 11| 1 21
!
|
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A
Month
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0000 GMT
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- -
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& &
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#@
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8220 8620 8580 8520 8320

4630 4910 4590 4860 5230

3590 | 3710 . 3990 ! aso | 8050

i
!

8090 7510 | 7440 | 7520 ; 7890 | 8180 | 8230 8620

4940 4137 | 4220 | 4870 | 3970% 4700 | 4200 3970

3180 3380 | 3220 | 2650 | 3920 | 3480 | 4030 4650
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Temp.
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M

ax.
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direction
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10200 4-gpm

o
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B E
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17 S
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B
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Temp.
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5 E
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velocity
b4 X
Max.

i |
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FORE (16000+gpm)| 321 348 664 348 404 837 417 456 251 243 | 614
Height - —

B (mb) 106 107 101 103 106 98% | 105 104 107 108 10

Pressure ) —
R (°C> ~738 73,0 ~72.3 =737 735 -75.2 -74.5 -75.9% | 73,5 ~73.7 3.6
Temp. - % %
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BLSURTE | 1955 | 956 | 1957 | 1988 | 1959 | 1960 | 1961 | 1962 | 1963 | 196¢ | & ng%‘e
i (16000--gpm)
Height
2 732 203 662 426 508 565 433 347 222 QZ1#* 711
Winter
2 305 092% 768 389 532 1051 250 591 495 481 Q59
Spring
=) — 323 576 301 206 338 589 387 025% 167 913
Summer
b — 603 649 375 403 873 392 507 262% 329 611
Autumn
HEE (mb)
Pressure
. 103 107 101 101 104 100%* 102 104 104 108 9
Winter
=5 1606 110 100 {04 102 94k 108 100 102 104 16
Spring
= — 108 104 110 110 Qo 104 107 113 111 14
Summer
— 102 iol 105 1086 g9 108 103 1C8 107 39
Autumn .
BeE cO
Temp.
X ~75.0 -73.0 -728 -732.4 ~74.6 ~76,1 -76.1 ~76,2% | =743 -72.7 38
Winter :
& =727 ~72.3 -70.1 744 -73.1 ~75.7% | 731 -75.2 ~7 4,4 =735 5.6
Spring
= — ~73.1 -72.1 -73.5 -72.2 -74,0 -73.8 -75.9% | -71.8 -'.73.2 4.1
Summer
— =73.6 -74.2 -74,7 -74.3 ~75.0 ~75.0 ~76,4% | =735 =754 29
Autumn ' :
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Mean height, pressure, and temperature of Taipei tropopause

Mc{ith 1 2 3 4 5 I 6 7 ' 8 L9 |10 11|z | g

10-%00+§§m

Height _
1955 6751 | 6718 | 6520 | 5934 | 6453 | 639 | 4,181 — | —| — 6,208 57254 6321
1956 6,246 | 6040 | 6,017 | 6,292 | 5966% | 6,276 | 6383 6,300 |6,606 |6,602 (6,616 |6323 | 6,348
1957 6,470 | 6952 | 6421 | 6734 | 7,149 | 6,906 | 6529 |6,29446565 |6,636 |6,746 |6564 | 6664
1558 6,742 | 6,387 | 6437 | 5770% | 6,959 6,554 | 5855 [6,194 16518 16,246 |6,362 (6,148 | 6,348
1959 6,401 6,437 | 6280 | 6524 | 6792 | 6,297 | 6,134% |6,188 |6,436 (6,351 6,423 |6,686 | 6,404
1860 6,322% | 6,653 | 7,046 | 7,121 6,985 6,890 | 6,833 |7,091 |6,824 (7000 |6,795 (6,719 | 6857
1961 6,676 | 6,397 | 5758% '6_,;.;) 6,602 | &764 | 6615 |6,387 (6,366 6,626 |6,183 6,225 | 6417
1962 6,027% | 6,874 | 6267 | 6654 | 6853 | 5333 | 6448 6,370 6,358 6,612 |6,531 6,140 | 6,456
1963 5868 | 6,292 | 6560 | 6599 | 6325 | 6413 | 5,764% |5,899 [6,609 |6,150 6,027 |6506 | 6,251
198¢ 6121 | 5,700% | 6310 | 6,647 | 6503 | 6,323 | 6,088 |6,090 (6,405 |6,429 6,152 |6,243 | 6,243
Mean | 6362 | 6,445 | 6363 | 6468 6,659 | 6515 | 6,183% | 6,314 6521 | 6517 | 6,404 16,328 | 6481
RE mb

Pressure ‘
1955 95 97 101 | 112 105 107 111 —i = = 07| 115 106
1956 106 108 110 16 113 109 107 109 | 103 | 102 | 101# 106 107
1957~ 103 95% | 104 00 | on 99 105 109| 104 101 98| 108 101
- 1958 96% | 103 102 115 96% | 102 116 | l11] 104 | 107 | 105 | 103 108
1959 102 102 106 102 99 108 109 | 12| 108] 106| 105| o8 106,
1960 104 98 93# 93# %6 100 100 97| 10| 97| 99| 98 93
1951 " oar 103 | 17 104 102 101 103 107 | 107 ; 101 | 108 | 106 105
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1952 109 95% | 104 99 98 107 106 | 107 | 107 | 101 102| 107 104
1963 110 102 100% | 100% | 107 106 e | 1157 103 | 110] 110|101 107
1964 108 115 106 101% | 104 106 E 1131 16| 108| 108 105 108

quean 103 102% | 104 103 | 102% 105 109 | 1091 104 | 104| 104 | 104 104

HEE °C !

Temp.

1955 -754 | ~Té.4% | ~71.6 | 727 | 738 | -73.1 | -74.1 —| —| —|-7139|-732] -138
1956 2740 | 740 | <714 | 737 | 717 -725 | =745 [-72.8 |-74.8%-730 |-73.1 |-7L.1 | -730
1957 =710 | =731 | €99 | -702 | 702 | -722 | -71.9 |-722[-738 [-737 |-75.24-743 | -72.3
1558 -122 | -135 | 751 ) -P34 | 746 | 753 | <787 o715 |-TAS |-748 {-745 |-715 | 737
1959 =737 | =780 | 730 | -728 | r34 | _jase | <720 |70 |—ras |73 | 752 | 7704 736
1950 =159 | -763% | w759 | <761 | 750 | -744 | 740 |-73.7 |-73.7 |.75.3 |-76.0 |_763 | -15.2
1951 759 | =761 | —7L1 | <781 | 752 | _yar | 741 |_72.5 |-74.2 | -76.2 | 746 |-T65% 745
1962 ~75.2 | -77.9% | 743 | <749 | L7863 | -76.0 | -T6.2 755 | 749 |-764 | -77.8 754 | =759
1563 ~747 | -753 | -75.5% | 744 | _734 | 740 | -70.6 |-709 |-72.8 |-73.4 |-72.4 |-730| -735
1964 L9 | Tl4 | 732 | 129 | 744 | 747 | ~723 |-726 |-746 |-748 |-76.9%| 749 | -737
qSMeaf“' -740 | 747 | -741 | 734 | _738 | -740 | -733 -72.5 |-744 |-748 | -75.0¢-743 | -74.0
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11,675 = 16,033 gpm "R » Tk = MA G T m e
Hlfvis 16,730-19,828 gpm 270 » g5—Hv/ETHE
B [-05 4 E~T8. TR % 5 — M FEFEHWis BE 5 ~66.5°%
—176°C» EWEMEHHRFEWIZE D » F10RZ
RSP L » H3RMW » IXHBRRE » 1955+
1961 ~ 1964 ~ 34E12K 2L M 7 FTH (Double tro-
popause) ZEE  BEHEEEINT :

e

® — H % B H BN % oB
P ;! A B First tropopause Second tropopause
Year \Month Day | Time o e omy| g m () | Mg (D) | W & (D | % 5 Py | @ & (T
gpm mb °C gpm mb eC :
1955 3 26 0300 1 1,675 Z18 -55.4 16,988 o3 -£6,5
1961 1 23 0000 15,344— 123 ‘ -71.0 ]8,259 75 , =770




1 29 0000 16,033

3 0000 15,731

00oC 15,695

13 QO0G 12,873

17 0000 14,348

19 00C0 13,246

s 1 0000 14,792

6 27 0000 15,380

L1064 4 14 0000 13,174
8 14 ' 0000 14,267

109
115
17
181
141
173
138
127
174
149

— 87

-73.7 19,828 65 -74.3
-727 18,200 75 w775
-70,1 19,064 66 762
-60.7 18,110 107 687
-66.2 16,730 95 ~70.1
~62.4 15,830 9 -69.3
-713 17,512 87 -745
~71.1 18,171 79 740
-62.1 17,213 90 —59.7
636 17,345 90 ~67.4
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WEH (S Petterssen) EHHESZE (Intro-
duction to Meteorology) —#HI1R A » i F/%
R ENE M T AENE S ) RENEEREE
» BB TGS o JEHHE (T A. Blair) W%
HEH (Weather elements) $FHIF—EHITH
1 2 37 B 7 T A A A P T S I 55
B o BT RBELELWARBEREDHRIVE TG
EEEAMERR ARG ETERRES  ET
219645919657 4542 000052 1200 GM'T #hE3 3%
R R TR IR R B A s T SR A
PASMT » $5REUT 1l = R o T o T o U
R TR RS o N A OB o BRI IAE 52418
0000 g2 1200 GMT ¥t/ ELY REREIZE
Bl 2 187 453 o v B AR oA T b S S5 T A e
BN » HIFE LA 2 RS 15 » B
B281% » BB EREEATNEREE » HEE
ATRBE » BEM LIEEEHE N IEA205 &
82 Rl b (54295 » [ 1 P M e TR o R R B
HERBE2 RS 5 » 94810% » TiLwmiE K
TR SR IR M IR A I 2 42248 1 mb 249
B » $fhpAT% o

PARIBETS 13 47 B 1964 Bl 19657148 22 2445 Fi
000082 1200 GMT 23 o TEUR: v R (5115 2 SRR I
18 FRERMEE AFABZER 0 18RME1TX »
3583 1sligseh 2 Fr s » 205K EI429 Bl TF A
Ko 1 3 PO B 2 3 T 242 (R T S
REB4 1158 % o 371 T3 5 0 I S e 1 T
FHE 2 1 mb 55T & (515% o 2 :

= B (E 0 o R (R B TR o i M —

b=H A AR R L S E AR

e = pE

c= B R RS M E RS
d= S5 ERA R E MRS 1mb 5
[ 7 L AR 196ABE 1965 T 445 B 7 L 4 RIS B
ZRMELTE 4K

S B P o
Taoyuan a b ¢ d Totahl
1964
ooG0 4 3 1 12
1200 3 5 1 3 12
1965
0500 5 6 0 1 12
1200 3 5 1 3 12
O -

Total 15 20 5 8 48
o 31 42 19 17 100
woOE #oE
Tungko}:;g a b ¢ d 'i‘ot;l

1964
C000 3 3 12
1200 6 0 12
1965
0000 5 4 | 1 2 12
1200 3 6 1 2 12
Sy =
=
Total 17 20 4 7 48
% 35 42 8 15 100

B FEIANE S S ) B E R TR B
o BHREHS » MHRER » BETEE » R
WEZIEF (a) » PRERFAERT R REB1% 52854 »
13 7247 » MRS A E R IEE » BEE0E
REEZIEE (b) » R R42% » a B b WK
BAS » Wi B ERm BT ERERR (o) Hk



AR (ZERED » cRABEZE MK o BE2T
% 1 3%  IHALALET o

1964519657524 1 000052 1200 GMT iiig
HaEERB/NR AR E R B TR

0000 GMT
T W E A D N TR
_ (18000+gpm) (1000-+mb) (10000 + gpm) (1000 +mb)
E Maximum height Surface pressure Minimum height Surface pressure
Month e @ | s & |6 B | E o m | s m |k ® | % @ | & %
Taoyuan | Tungkong [ Taoyuan | Tungkong | Taoyuan | Tungkong | Taoyuan | Tungkong
1964
1 8,900 8,120 o014 012 5,280 4,800 014 018
2 8,360 7,590 017 023 5,750 4,970 0i2 o17
3 8,480 7,600 014 © o1l 5,600 4,590 ol4 021
4 8,430 8,530 003 G15 5,880 5,000 008 014
5 8,290 7,680 002 010 5 560 5,530 006 008
6 2,770 7,400 000 0s6 5,430 4940 003 608
7 7,950 7,420 002 006 5,020 4,130 004 007
B 7,660 7,210 001 997 5,200 5,000 997 006
g 7,960 7,480 004 008 5,980 5,170 000 009
10 7,600 7,600 Q05 012 6,030 5,690 oc% 011
il 7,960 7,530 013 015 5,210 5,650 012 012
i2 7910 7,600 022 016 5,190 5,010 016 015
1965
1 7,750 7,700 005 014 5,510 5,180 o15 028
2 8,170 7,480 017 013 5,110 5,600 008 018
3 7,800 8,580 015 015 4,970 5,160 cl2 014
4 8,500 8,000 012 015 5,860 5,020 010 010
5 8,150 8,100 005 006 5,860 5,230 007 007
6 8,180 7,880 003 007 5,740 5,320 003 005
7 7,430 7,140 001 010 6,130 4,590 003 007
g 7,360 7070 993 004 5,310 5,230 002 Q06
9 7,310 7,500 007 0il 5,810 4,870 006 008
10 7,390 7,080 007 0i6 5,010 3,970 015 0l6
11 7,420 7,770 014 022 5,850 4,860 011 019
12 8,230 8,230 019 017 5,550 E,180 010 01%
1200 GMT
N DS moE M B AN owm Mmoo R
(10000 +-gpm) (1000+mb) (10000 +-gpm) (10004 mb)
A Maximum height Surface pressure Minimum height Surface pressure
Month | @ | ow | m | m om | om I R g
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A Study on the Thunderstorm Fovecasting in Taiwan Area

Pang-chieh Cheng

Abstract

Thunderstorm is one of the most severe and frequent local weather
phenomena during summer season in Taiwan. According to the statistics
of 73 year’s average, the number of occurrence of thunderstorm amounts
to 554 annually.

The maximum frequency of thunderstorm happen in Ilan area and
southwestern plain of Taiwan, while minimum in Penghu islands and
Keelung area.

In this paper, the author atiempt to study the formation of thunder-
storm from the synoptic situation. Some rules had been found out for
improving the technique of thunderstorin forecasting. The result are as
follows:

(1) The weather chart of summer are classified into five typical
types by various causes of thunderstorm occurrence.

{2) On 500 mb layer at 1200z, in case there is a cold area with
temperature below -b°C within Taiwan area and its vicinity, thunderstorm
may occur next day, on the contrary, no thunderstorm will occur when
there is a warm area.

{3) Direct using of Show-Walter’s stability index is not effective
in Taiwan, Therefore using the scatter diagram, the author developed
the modifying Show-Waltar’s stability index which consider the water
vapor distribution in lower atmosphere. _

(4) When upper winds shows southerly, the probability of occur-
rence of thunderstorm will be high. In case of northerly wind, its
frequency would be low.

(5) When upper winds velocity is less than 15 knots, thunderstorm
likely to be occur, however, if the wind over 25 knots there is almost no
thunderstorm.

Basing up on the above description and also considering ‘other em-
pirical rules, the forecasting of thunderstorm will be more improved.
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Table 2. Time of thunderstorm appearence (6 years average)
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Fig 1. Distribution of the time of thun-

derstorm appearence (7 years
average)
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Fig 2. Frequency of thunderstorm

occurrence in Taipei.
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Table 4. Relation between the stability-index and occurence of thunderstorm
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Table 5. Frequency of the shower occurrence in relation with the relative humidity

in upper layer. (by Austin)
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in each area of scatter diagram
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Table 8. Frequency of thunderstorm within
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Table 9. Limit of the areas in Taipei thunderstorm scatter diagram
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Table 10. Relation between upper wind direction and the occurrence of
thunderstorm over Taipei.
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Table }1. Relation between upper wind speed and occurrence of

thunderstorm over Taipei.
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The Typhoon Damage of Taiwan Agmcultuml

Products in 1970
Yeuch-ngo Chang
Abslmcf

It is believed that Taiwan is a key point of Typhoon’s passage. In
average, each year may have 3 to ¢ invaded Typhoons according tol‘rthe
L past T2-year records (1897-1968). During 1970. there were 26 trépical
- cyclones occured in the northwest Pacific Ocean and six of them belonged
to the strong ones. Fortunately, no such Lyphoon bothered Taiwan.
However, on September 6-7, a ligh typhoon FRAN moved westwardly
along the northern Taiwan coast. Incidently, it carried heavy rainfall and
draft along with the moist southwest-current, thus caused the eruption of
mountain and flood in the north-central Taiwan. Conseqﬁently, a serious
Typhoon damage of agricultural products’was resulted. The total financial
damage costed about NT 895,546,000 this year.
The central part of T‘aiwan was the most heavy damaged area, which
‘covered 5 counties, namely, Miao-li, Tai-chung, Chang-hwa, Yin-lin and
Nan-tao. Partial loss was about NT 258,770,000, averaged to 65.5% of the
total financial damaged. The lesser demaged area was in the north part
of Taiwan, including 4 counties, they are Tai-pei, Tao-yuan, Hsin-chu. and
Yi-lan. Partial damage of them was about NT 66,900,000, near to 16.99.
Followed by Chai~I and Tai-nan estimated damage of these two counties
was about NT 62,241,000, near to 15.7%. Another two counties were Kao-
hsiung and Ping-tung, damage loss alout NT 7,624,000, near to 1.9%. However,
in the eastern Taiwan, as Ta'i—tung and Hwa-lien, no damage was occurred.
In comparison with other agricultural products, vegetable was the
essential crop seriously damaged, its financial damage was about NT
157,337,000. Estimation based on damaged area, it was found that the peddy
rice ared was tremendous damaged by runoff, burial and submergence;
damaged area was about 6405 hectares, losted NT 160,891,000, The other
damaged crops, such as sugar cane, NT 54,084,000, fruitrees, NT 47,856,000
and misscellaneous food, more than NT 35,376.000 losted respectively.
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Recent Development on Typhoon Research
Chun-tsung Wang

Abstract

A brief lecture note on the general introduction of the recent
development on’typhoon research is presented,
outline on the program of typhoon research coordinated by the
Institute of Physics, Academia Sinica.
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Some Proposals on the Maintaining of Ecoequilibrium
Around Industrial Cities

Kenneth T. C. Cheng

Abstract

This paper discusses the general trend on the development of

ecological pollution which endangers the ecoequilibrium made by human

activities. - Since this problem involves a number of factors related

the technosphere and biosphere, the writer therefore touched on each

item of air, water, soil, thermal and noise pollution separately but

gives a general way of treatment. To maintain the ecoequilibrium, it

needs the cooperative efforts done by national, regional or global
researches which depends upon the condition and scale of the pollution

before such a danger could be controlled. Some proposals are also

given for the ways to lead these researches.
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On tke Relation between Meteorological Elements

‘and the Formation of Sonic Boom

Chih T. Chiang

Abstract

The Sonic boom is produced upon the impact of the shock wave
that issues from an aircraft moving at sonic or supersonic speed.
Sonic boom intensity is a function of the rapidity and amplitude of
the atmospheric pressure change observed upon the impact of the
shock wave. The intensity of sonic hoom and form of the signature
are dependent upon many factors including the weight and shape of
the aircraft and upon various flight parameters, including altitude.
Mach number, acceleration, and flight~path angle. Sonic boom effects
are also critically dependent upon the structure of the atmosphere
through which the shock wave is propagated. These include the
atmospherie pressure gradient, wind shears, temperature lapse rate,
and to a lesser extent humidity, cloud cover and Hydrometers.
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Study an the Salt Content of Sea-Wind
at Wuchi-Lukan Arvea

Y. M. Chen, T. H. Lin,

M. S. Lin, and

S C Lu

Abritract

The relationship of meteoralogical factors to variations in atmosphic
Na(l and MgCl, Cantent in the Wuchi-Lukan Area during the period May
1969-Apr. 1970 is investigated and prerented.

Results indicate that:

@ NaCl-MgCl: Content varies directly with wind speed; the higher
the wind, the higher the concentration of the salts.

@ NaCl-MgCl, Content correlate positively with humidity in the Wer-
terlies and Southerlies, and negetively with humidity in the North~

easielies.
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May (mg)
Wind Days NaCl/Day Mg/Day
NNE ‘9 326,33 44,49
NNW 2 66,00 15,34
SE 1 18.80 8 34
SSE 5 0 | 780
SSW 2 17.00 4.09
WHNW 2 28,25 7.25
WEW 1 39.00 6,39
ENE 1 22,50 1.17
ESE ) i 207.50 24,15
Av, 151,72 22,62

June
Wind Day NaCl/Day Mg/Day
NNE ‘ 13 { 433,15 33.63
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NNW - 1 297.50 37.28
Av. [ ! 871.76 62.87
Ss8w 3 77,16 8.11
SSE 7 54,92 7.11 Oct o
ENE z 18.00 0.50 Wind I Days NaCljDay Mg,’Day—-
ESE 1 32,50 10.41
WNW. 1 25.50 6,15 N 2 394,50 29.39
Wsw 2 64,00 9.12 NNE 29 (728,59 114,90
Av. 225.20 21738 Av, 164251 110,04
Inly Nov D
Wind - Days NaCl/Day Mg/Day Wind Days NaCl/Day Mg/Day
NKE 421,50 56.50 N 1 412,50 54,31
NNW 139,00 14.48 NNE 25 2256.96 97.41
SE 2 82,50 9.99 NW 1 173,50 16,00
S5E 12 68.68 8,31 ESE 1 177,50 18,92
ssw 5 90.70 8,88 Av. 2042.41 90.16
ESE 3 51,16 9,15
Dec
WNW 1 51,50 9,31
WSwW 2 125,50 15.09 Wind Days NaCl/Day Mg/Day
Av, 106,37 1297 .
NNE 31 2708.24 161,14
Aug. Av, 2708.24 161,16
Wind Days NaCl/Day Mg/Day Jan.
NW 1 9.50 3.23 Wind Days NaCl/Day Mg/Day
NNwW 12 44.54 6.71 NNE 27 2584.88 16383
SSE ? 66.50 6.21 Av. 2584.88 163.83
ssw 3 33.17 563
WNW 3 82,50 4.27 Feb.
wSW 2 36.00 5.00 Wind Days NaC.l,fDay Mg/Day
ESE 1 17.50 3.36
Av. 46,10 5,90 NNE 24 234462 157.43
ESE 4 173,52 140.97
Sep.
Av. 2034.46 155,08
Wind Days | NaCl/Day Mg/Day Mar.
N 1 280.50 24,15 Wind Days NaCl/Day Mg/Day
NW 1 10,50 4.94 -
NNE 14 1580.64 108.60 NNE 31 1868.30 107.35
NNW 7 91.07 11,61 Av. 1868,30 107,35
s 1 2518.50 185,99 '
Apr.
SE 1 47,50 12.48
. 88E 2 47.50 470 Wind Days NaCl/Day Mg/Day
WNW 1 55.50 8.20
WSW 1 363,50 17.95 NE 3 6483 1L18
ENE ) 15.50 6.27 NNE | 25 1030.38 " 81,99
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SE 312,50 26.89 N
i WSW 1 350 165
WSW 2 223.50 8,89
| Av. 14,10 . 2.82
ENE 163,50 19.53 ‘
AV, ' 827.21 66,18 Aug
- . -
B % B S B R TR B ind Days‘ NaCl/Day Mg/Day
May (mg) N 2 600 0.99
Wind Days | NaCl/Day | Mg/Day NNN 5 570 0.67
| NW 5 5,30 L19
N 3 3.50 2.71 s 7 7.07 1.55
NE 2 18.00 3.65 SSE 2 11,00 275
NNE 6 64,33 10,45 SwW 2 . 15,30 0.87
NNW 1 7.50 3.72 WSW 2’ 4,50 1.41
s 11 18.28 3.89 WNW 3 30.17 1.33
SSE 1 7,50 3.84 Av., 9,18 1.26
W 2 7.00 3.17 ‘
WNW i 12,50 3.48 Sep.
WSW . - 1B 3.24 Wind Days | NaClDay | Mg/Day
Av. 25.21 508 ' ) _
. N 2 168.00 5.93
June _ NE 3 222,50 14.06
Wind Days |®NaCl/Day Mg/Day NNE 11 120.68 10.60
_ : NW 3 18,17 1.90
N 2 Lz 1.85 NNW 3 13,17 2,22
NE 3 11.17 1.67 5 3 583 0.45
. NNE 10 56,60 6.69 SSE i 20,50 165
NNW 1 1550 4.93 SSW 2 41,00 3.90
s 5 11.30 3.00 W ) 8.50 0.32
SSE 4 9.75 3.02 WNW 1 9:50 1.89
w 1 1.50 1.29 Av. 89 13 6,53
WSW 2 5.50 2,45
ENE 1 7.50 0,46 Oct. -
Av. 25,67 287 :
Wind Days NaCl/Day Mg/Day
July )
NE 20 124.45 9,75
Wind Days | NaClDay Mg/Day NNE 9 44183 2658
- SE 1 9,50 056
N 2 8.00 2.25 .
Av. 215,83 14,49
NNE 3 14,17 2.55 :
NNW 1 22,50 457 Nov.
NW 2 7.00 2.07
S 7 10.36 252 Wind Days NaCl/Day Mg/Day
SE 1 2050 3.36
N 1 607.50 59.78
SSE & 7.85 221
NE 24 186.41 19.45
SSW 3 17,50 3,15 ‘
NNE 5 362,70 22.74
W z 13.50 3.12
Av, 22454 20.11
WNW 2 52,50 6,10
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Dec. Jan,
Wind Days | NaCl/Day ' Mg/Day Wind Days | NaCl/Day Mg/Day
ﬁE 24 361,91 28.67 NE 11 236,78 20,09
NNE - 7 249,35 18.19 " NNE 20 248.35 20,35
Av. 347,71 27.18 Av. 244,24 20,25

——— NaGl
LI Y. Ms
wm=eom Wind Velocity
35 350 |~ me/m?
30 300 k-
25 250
. -4 12 nfs
-4 11
20 200 - ~] 10
‘9
15 150
7
~ 6
10 100 —x 5
— 4
. -~ 3 5,
5 50 hod
‘ ~ 28
]
Pl -l 1
[&] b -
& 3 S T S O O T N O A A -
> 6 7 8 910 1112 1 2 3. =
-Month

H— BEESEHEZ AL
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Feb- Mar,
© Wind Days !‘Na_Cl,fDay Mg/Day Wind Days NaCl/Day Mg/Day
N 39.50 12.84 N 2 123.50 11,99
NE 2 52.50 10.40 NNE 29 193,15 15.49
NNE 23 25471 26.87 Av. 196,21 15.27
ESE 1 9.50 3.22
WNW 1 105.50 19.77
Av. 218,50 23.60
—_ NaCl
..... Mg
. ™-=— Wind Velocity
35 350 feiofm?
30 360
25 . 250
12 m/s
1m
20 200 10
9
8
15 150
. 7'
6
10 100 5
4
&
5 50 k]
[ =]
2%
[ od — -
g [ g
i _ N 11 g g
5 6 8 9 10 11 12 1 2 3 4
Montih ’
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ACY <0, 64
HE»=0,67

Mg y=0,30
NaCl, -0,16

\(Hac1,~0,76

e LA R BERAREE  PEREREER
BRI momzaN e A

aCl, 0,27
. Mgs 0478

Nagl,=0,45
Mg y=0.77

g y=0,36

g, 0,68

Wat1,-0,88 fac1, 0,00 2CL,0,19
: l >
BRI AR R FEE R L
HHn 2 AR 2R - e bl

H= BEEEEIEERERERZEMN .

Apr. ' , 11—12ESE 28 90 0.6% 187 067 032

- 12—13|N 40 56| 068 177 056 0.9
Wind Days | NaClDay | Mg/Day 13— 14|NW 38 - 89 092 042 oes 092
NE , o Toee 14—15|NNE 30 94 ozl 033 083 059
NNE a 106,25 208 15—16{NNE 4.5‘ % ol oz c_zai 0.34
S 1 23250 w2 16—17|NNE 186 927 070 021 045, 0.9
oW 2 650 | 650 17—18/NNE 161 84 09 014 062 023
w I o | o5 18—19/NNE 93 92 063 02 059 029
v, o000 1257 ' 19—20/NNE 5 94 o5 o042 090! 0.57
. 20—2i NNE 129, 91 o068 —| 065 —
£ RN KEEREEE LR | 2223 NNE 140 90 031 015 033 020
- - _ 23—24/NNE 61| 88 o8 o018 049 o021
g | ®m A | o= Gm% _zi wé 2 24— 25{NNE 172 - 8] 035 053 034 009
H p s | g S| 9 =g o 25-.26NNE 123 85 075 OCz271 071 037
| = K] & ' 28-29NNE 5.9 8| 054 o016 054 019
1— ZNNE 83 s o7l | osd _— 29-30|NNE 173 8| 060 024 066 0.9
2— INNE 180/ 79 043 | 045 — 30— 1NNE 9.0 89 o078 0.23 051 0.9
3— 4 NNE 162 79 o022 — o020 — B P 058 027 0356 032
4— 5|NNE 170, 81l 038 | 033 —
5— 6NNE 137 eo| 031 | 037 — % EREEEE AR TR o
6— 7[NNE 7.8 95 026 —| 026 - OMBEERSETANBERE= AL  H
— S‘NNE 22 90 059 022 064 031 EEEItIbEE LTRSSk Bl
g—. 9| NNE 16,1 82 0.64 028 076 036 Br& 2B mb e ﬁ*ﬁﬁﬂ%ﬁ{?ﬁ%ﬁf 09D -
9—10|NNE | 85 76 093 036 0950 049 , BEELPL NaCl 8 id s Mg 850
10—11/NNE 71| 91 097 o036 095 047 . .
| : o ERHA e
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——Analysis of the Radar Echoes for Thunderstorm—

Ruey-shan Lin

Abstract

By definitions, a convective cloud does not hecome a thunder-
storm until thunder is heard or lightning is seen., from precipitation
echoes alorne one cannot be absolutely certain that a given convective
echo is a “thunderstorm”™ 1In this point, the author make a trial of
the compafative study between the direct observation of lighting or
peal and appropriate radar observations. Consequently, we knew that
a thunderstorm existence is decided hy the limitation of echoes intensity
and it altitude. There are importance that we understand the radar
scope interpretation of stable precipitation echoes and convective
precipitation echoes before we analyze the thunderstorm echoes. And
the author investigate the special charactor of thunderstorm echoes

on eastern sea of Taiwan.
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A Brief Report on Typhoons in North-Western

Pacific -d%?’i%g the Year 1970 Research section
4 Abstract

Twenty-six storms developed in the western portion of North-~
Pacific during 1970, but only thirteen reaching typhoon intensity. This
compared with a normal of 277 with tropical storms and 182 in
typhoon category during the past twenty-three years. That means
tropical disturbance was less active in this year especially in the

period before the end of July.

Only one tropical storm named Fran in September influenced this

island. However, heavy torrential rains accompanied with this storm

and caused quite amount of damages which was estimated to about

1.2 billions N. T. dollars.
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Table 2. Summary of typhoon occurrence in North Western Pacific since 1947
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Fig 1. The positions of tropical storm first appeared on synoptic chart in 1969,
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Fig 2. Typhoon track in February, 1870.
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Fig 3. Typhoon tracks in June, 1970,
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