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An Iﬁvestigatz‘on of the Structure of the Lower Atmosphere

and the Weather Phenomena over Taipei Basin in Winter

FPao-Kang Wan
Abstract

The Taipei Basin is situated at the northern end of the Island
of Taiwan. Tt is bounded by hills mostly below 1,000 meters. The
Taipei City is located at 25° 02’ and 121° 81’ in the central region of
the basin. The average elevation of the city is 7 meters above the
mean sea level.

The summer season of the Taipei Basin is a hot period with ab-
undant precipitation while the winter season is a cold period with
much less precipitation. The summer precipitation is generated mo-
stly by the heat thunderstorms which are of a local nature with -
short duration. The winter precipitation comes mostly from the fr-
equent frontal passages. Although the amount of the winter precipi-
tation is not much but it is associated with a widespread cloud cover
as well as low fog within a period of several days. It becomes very
hazardous to the air activities over the basin.

The prevailing weather in the winter season is subjected to the
winter monsoon. It is originated from the source region in Siberia
and Northern China in the form of polar outbreaks. These polar
outbreaks may be classified into two categories according to Pagava's
School. The Normal Polar Axis is oriented NW-SE and the Ultra
Polar Axis is oriented N-S. The latter is much stronger than the
former in intemsity. The polar outbreak or the so-called cold wave
is leading by a cold front. The monsoon stratum extends from the
ground up to the bhase of the frontal inversion.

The winter monsoon is a modified polar continental air mass in
nature. The surface inversion of the original air mass in the source

region has been destroyed completely before reaching the Taiwan
area. The degree of modification depends upon its trajectories over
the land or sea. These modified polar continental air mass are na-
med accordingly the Land NPe¢, the Cold sea NPc and the Warm sea
NPc. The weather condition resulted by these air masses differs
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significantly from each other over the basin. Another inversion over
the frontal surface may be found due to subsidence of the upper
prevailing westerlies.

From the day-to-day analysis of the RAOB data of the Taipei
City of the three winter months from December 1965 to February
1968, the thermal structure of the lov_ver atmosphere may be classified
into 6 different types. The type 1 occurs during a intense polar
outbreak with very cloudy sky and frequently precipitation in the
form of dizzles to rain. The type 2 appears during a weaker polar
outbreak with considerable dmount of low clouds. The types 3 and
4 are associated with the diminishing polar outbreaks with heavy
fog and occasional little low clouds. The type § exists in the tran-
sitional périod between two polar outbreaks; no distinct discontin-
uity in thermal structure and moisture content can be found in this
type. The type 6 is a situation with two layers of clouds which
always appears before the type 1. The lower layer of clouds in type
6 is of the low cloud forms while the upper layer is of the medium
cloud forms. _ _ .

Statistical studies are given to the observational data of each
type including the cloud base, the cloud top, the cloud thickness, the
inversion base, the inversion top, the inversion thickness and the in-
version magnitude. The vertical temperature distribution and mois-
ture content in the unsaturated or saturated layer near the earth’s
surface, the cloud layer and the inversion layer- are also studied.
From the successive sequence of these types, the duration of each
polar outbreak can be determined. Therefore, the days of persistence
of each type can also be dertermined. These results may be used
as an aid to the weather forecasting in order to promote the flying
safety.
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A Simple Statistical Approach to QPF for Taiwan
H. Bogmn”™ % # 2 % &

Abstract

The tracks of 16 recent typhoons were examined closely in order
to ascertain relationships between the latitude at which a storm ap-
proaches Taiwan and the accumulated percentage characteristics of
total storm precipitation that eccurs at a north Taiwan Station.

The premise of the study is that for a given longitudinal typhoon
position, the accumumulated precipitation at a north Taiwan station
increases with increasing latitude. :

Only storms approaching Taiwan from the east and moving we-
stward or northwestward were considered. Some of the typhoons
studied crossed the northern half of Taiwan and some passed over
the sea north of Taiwan. The latitude parameter was {aken to be
the latitude at which the the typhoon crossed 123° East longitude
(Crossing Latitude). The typhoons studied show crossing latitudes
that ranged from 22.1°N to 27.4°N. )

Hourly. precipitation records at Anpu, Keelung and Taipei were
utilized in connection with the crossing latitudes of storm tracks in
order to ascertain the percentage of total storm precipitation which
had accumulated by the time the storm center reached various me-
ridians. It was found that storms may be categorized into 8 general
types, i.e., those crossing 128° Longitude between 22 and’ 24.4°, 245
and 26°, and 26° and 28°. Mean cumulative percentage precipitation
curves were drawn for each type, for the three stations, and are
presented.

A slightly different approach is also illustrated, wherein the cu-
mulative percentage of total storm precipitation (when the storm
center reaches 123° E. ‘Long.) is related to crossing latitude. '

Statistical analysis indicates that the data correlates very well
with the premise made. The correlation coefficient, relating the ac-
cumulated percentage 'precipitation by 123° longitude as a function’
of crossing latitude, for Anpu is 0.8558, for Taipei 0.80 and for Kee-
lung 0.85." Standard deviations are 124, 15% and 12% respectively.

Sample QPF and verifications are presented.

The second approach verifies better and is promising enough to
warrant inclusion in the the TWB/Project Typhoon Program. The
technique may be tested under operational cond1t10ns during the 1969
typhoon season.
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Table 1: Hourly Precipitation & Calculated percentages for Opal
B B 1962 " BRAkEBLIELZERSMH
Opal Aug. 196 # # Anpu Percentage Longitudinal D1strlbution
Jpa Typhoon PCPN
H i Date -
ﬁﬁm‘*ﬁ%ﬁ i "5k ;ﬁgaa g
Time GCT 04 05 06 Longitude I um. %
00 20 25,8 To 126° E 0,04 0,04
01 4.0 9.0 .
02 4.6 3.1 126° =~ 125.5° 0.10 014
03 1.8 0.3
04 2.2 0.2 125.5¢ - 1250 Q12 0.26
05 3.0 06
06 25 9.5 1250 . 12450 2.81 307
07 3.6 %0 '
08 L2l 2.2 124,5° - 124° 4,28 7.35
09 0.3 35
10 40 0.1 1240 - 12350 243 9.78
11 2.0 T
12 14,8 123,5¢ - 123¢ 2,58 12,36
13 1.8 .
14 20 12830 - 1225¢° 295 15.31
15 5.5
16 0.1 15.0 122,50 - 1220 3,72 15.03
17 0.8 14.4
18 o 5.3 1220 . 12150 646 25.49
19 0 11,2
20 46 18,2 121,50 - 121° 6.89 32,38
21 7.8 340
22 5.0 23.0 1216 - 1205° 14,60 46,98
23 3.5 33.0
o _ a
Pt Total 21,8 2103 63.0 120.5 120 31.39 78.37
gk X B Y 7z 8 # 8 %
Table 2: Correlation Coeffieients hetween X & Y
BEEE | %123EJ:2I5§JJ<§’?~%§:‘&J:E
i 200 Cum, % .
Crossing | %% % | & J@' I Xz XY, XY, XY, vi Y: Y3
Lat. Anpu |Keelung Talpel
minus 20° X Y, Y. Y:
2.1 12.4 6.5 9,0 441 Z6.0 18.65 18.9 153.8 4275 81
24 55 o} 0.3 5.76 13.2 4] 72 30.25 0 .09
2.8 115 3.0 115 7.84 32.2 8.40 32,2 132,25 9.0 132,25
36 115 0 0 1296 414 0.00 0 132,25 0 0
37 7.0 2.0 110 13.70 25,90 7.40 40,7 45,0 40 121
40 11,8 55 45 16.00 47,2 22,00 180 189,24 30.25 20.25
4,1 2.5 1.3 40 16.81 10,25 5.33 16,4 6.25 169 16
45 340 1835 425 2020 | 153.00 60,75 | 191,25 | 1,156.0 182,25 | 1,B06.25
47 48 2.5 25 22,10 22.56 11,75 11.75 23,04 6.25 6.25
47 145 11.6 11,5 22,10 68,15 54,52 54,05 21025 13455 | 13225
4.9 45.0 33,5 465 24,0 22050 | 16415 | 227,85 | 20250 | 1,122.25 | 2.162.25
55 33.0 23.5 17.0 30.24 | 18150 | 12925 | 9350 | 1,080 552,25 | 289
5.7 305 28,04 50.4 3250 | 173.85 | 159.83 | 28728 930.25 | 786,20 | 2,540.16
6.8 60,0 61.6 66.7 4620 | 4080 418.88 |- 4536 3,600,0 | 3,794,6 | 4,4489
7.1 64.8 77.0 76,0 50.40 460,08 546,70 539.6 4,199.04 | 5,929.00 | 5,776
74 78.7 — — 5485 | 58240 —_ —_ 6.193,7 _ —
® #EX=| EY,= | EY,= \ EY,— | EX¢= | EXY1=| EXY,= =|EYj= | E¥j= | EY}=
Total 740 4275 269.54)  353.4 380,02 246621 16026 | 19858 | 2006913 125045 | 175317
¥ =a,N +2,0X a,= 1295 | ¥ =a,+a,x a,b,=r¢ s  _EY-aly-a,EXY
W # |EXY=2,EX+a,EX? | gy= -33.18] Y=-33.1841295X (12 95) (.0565) =18 ST X7 N
Anpu EX=b,N+bEY by= 0565 | X=bhy+b,¥ 0.73167 =% =14475
oo EXY=EY+b,EY? | hy= 3.115 | X=3,1154.,0565Y [0.8553=r Syx =12
EY =a,N+a,EX a,= 1413 | Y=a,+2a,X a,b,=r? g2 _EY?-a2,EY-a,EXY
¥ Jb | BEXY=a EX+a,EX2 | a,= -39.18| Y=-39,18+14.13X [(14.13) (0458)=1¥ “T.X=—— ¢ —
Taipei EX=b,N+b,EY b= 0453 | X=by+b,Y 00,6400 =r2 =144,75
’ EXY1-~b‘,EY+b1EY2 be= 3.373 | X=3. 3?3+ 0453Y [0.80=r Syx=15%
T EY=a,N+a,EX ;= 13.76 | Ymag+a,X a,b,=rt g2, __EY*a,EY-a,BEXY
® B EXY=a EX+a,EX? | a;= -43.18| Y=-4 3 13+13 76X |(13.76 (.0524)=r2 |’ ¥.X=
Reelung| EX=bN+bEY |b,= .052¢ | X=bg+hY 0.721024=r? =144.75
EXY=b,EY+b,EYZ | b= 3.50 X= 35+ 0524Y 0.85=r Syx=12%
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Table 38: Total Storm PCPN Cause by 16 Typhoons
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R

; T 4 < ‘ g
BOA &R BN EREIZEL BA O B i} TotafﬁsmrmjkpcpNE(mm)
T : i 1230 L | = ie
Cyphoons Date Crogsing lat at 123°E Anpun |  celuns Taipei
B ¥ Opal 8/62 22.1° 265.1 144.6 132.6
# M Wendy 7163 22498 104 2 485 70.7
&/ £ Amy /62 22,80 202.8 295.1 208.0
Vo Clara 7j67 23,60 29,4 7.8 27.2
= # Shirley 7/60 23,70 395,0 2929 189.7
# # Billie 7159 24,00 3354 1614 293.7
HEh Pamela g/61 2410 1465 151.2 02,9
iER: Agnes 8f60 24,50 191,56 40,3 54,1
Eis: Grace 958 24,7¢ 2146 118 1224
¥ B Mary 965 2470 237.2 153.5 1453
Eige Gloria 9/63 24,90 - 7417 365.8 4815
B % Trix 8/60 2550 252,1 160.2 174.2
= i Cora 9j66 25,7° 409.6 195.1 2239
B ¥ Wanda 7/56 26.8¢ 262.9 1794 298,0
¥ 3 Gilda 752 27.1¢ 526.0 209.1 170.8
# = Tilda 10/61 2740 94,6 — _
EEE T B OB K W OB 2 A
Table 4: QPF For Control Typhoons
Wl ¥ o o® | w o o®m | wo ow | & B | B k| E k| B E
Station Anpu Anpu Anpu Reelung Taipei Taipei Keelung
o8 B H |[(gspClarass hr Corally s Tildal® $r Coral®® Hr CoralgsnrClaragitirClara
Control Typhoon Tuly 1967 | Sept. 1966 | Qet, 1961 | Sept. 1966 Sept. 1966 | July 1967 | July 1967
3 o -
_%Oﬁingzlaﬁ‘? 2 23.6 257 27.4 25.7 25.7- 236 23.6
B OmR o N :
. Storm Type m I I I I I iy
' & typhoons|5 typhoons| 2 typhoons{ & typhoons| 5 typhoons| 6 typhoons| 6 typhoons
ﬁoi‘ilﬁcﬁrze%ﬁ o [104595 mam|191-742 mm(263-526 mm| 40-366 mm| 54-451 mum| 71-294 mm 48°295 am
urve Ja 1959-63 1958-1965 | 1952-1956 | 1958-1965 | 1958-1965 | 1959-1963 | 1959-1963
C%E:gf %?%,}%%%230 34 mm |1249 mm | 744 mm | 547 mm 113 mm 0 mm 0 mm
HEEEm g e =
kBB EDH
Cum. % at 123° 85 % 262 % 62.4 % 17 % 24 % 67 % 3.1 %
from mean curve
{excluding control)
BRaEsk s e
?orgjéas;:ﬁQlf% & 40 mm 477 mm 120 mm . | 321 mm 471 mm 0 mm 0 mm
(from mean curve)
BEERAREREZ .
BARERRESH 359 | twsm | 625 | ®sm | us® | USH 7%
Scatter Diagram
FatE EZ 2R
?org}éasi:ﬁng% Ei'om 252 mm 308 mm 120 mm 155 mm 273 mm 0 mm 0 mm
Scatter Diagram N
T BMEREKE
Actual Total 294 mm | 4096 mm | 946 mm |1951 mm 2239 mm | 27.2 mm 7.8 mm
Precipitation )
BiglEminsRE
g Error Mean + 40% + 1695 26% 659 11045 - -
Ctérv}? N
QPF- BB
a7 s
% Error .
Scatter ~149 -25% 26% -21 % 228 - -
Diagram
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" Table 5: QPF for Betty & Elsie
- ‘ oot st | g | EEA L 2 pe A
HHE WM Eﬁﬁh@i@ T OE R B 123 I | B 125 B (BE) :
~ : TR | L IENEI- N

(hBmintn B ¥ | e 245 05:0 19.1 10 58
SEUERER Bety | 8A8H (PR )

(;gg;ﬁ;ﬁz) BEE | 1969 24.1 20:00 566 223 84.2

iR " ‘ CRIEU IR

g | Fle | AR :

& x ) a

BORBE BB R ok | RRKEEAERES .

AW B 5 I —%E%Kﬁﬁﬁ\&@) l T K B G®
DB Gk (% B |WoW| B k| E®E OB B OH| B & = m | % oW
iy 2% 185¢% 2% 80 54 232 1285 61.4 2412

.us Al L Ry

B 9% 706 12.5g5 . 285 143 464 (ﬁﬁ#gﬁgf§l7 é§E%§g5 éﬁ@%ﬂgﬁ ’
B %% syl sry 50 33 160 | B32E) H0F51250E) | BIE)

e 185% 13540 204 306 164 421 167 ; 309.2

| B HIRERR26 o b Y 2 & 26
Bk 85%  L5®|  sg| 1760 1480 1085 | é%%%ﬁ%ﬂl o | hE é%ﬁ%ﬁgn
W335 255%| s 17 90 268 || Fhil) BiE) B 21F530%51F )
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Promotion of Weather Forecasts Utility- Based on the

Union of Probability Forecastmg -and Decision Theory
Yuler Cken _

i,

Abstract

Weather forecasts can be more effectively utilized without the
“escalation” of forecasting theory and skill in itself. However, it could be
~dccomplished only through the cooperation between the forecaster and the
“user the former ﬁroviding probability forecasting instead of the traditional
categorical forecasting, while the latter makmg his own operation decision
based on the 1nformat10n

The deficiency in categorical weather forecasts has long been pointed
out by inany meteorologists, Jack Thompson in particular. But few actions
were - taken because the public (user of ‘weather forecasts) fell short of
the modern. decision making theory. The situation has been improving
greatly with the increasing popularity of matnagement sciences recently.
This article is therefore aimed not only at the' “know how” about

- probability forecasting and decision making, but also at educating purpose -
~ so0 as to make way for the future improvement in more effective weather
service.

All probability forecasting methods have heen cited, described and
Hlustrated with examples. As for decision theory, the author laid empha-
ses on matrix, expectation values and game theory. Linear programming,
which can hardly be introduced in limited words, was omitted in this

study, but strongly recommended because of its applicability and compu-~
terizability.
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Table 1. Action based on categorical
forecast about freezing weather
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Table 2. Probabilities of freezing weather
from forecast verification data.

AT | | DRAEET | W
F B B ¥
°C (a) (b) (m_)
£-10 5 s 100%
9T 12 12 100
bt 24 2 %
I % 31 86
Om 2 44 28 64
8ms 5 Y 1t 44
6o B 20 3 15
9mil iz i
,;12 - 0

EF%%@%?%EEE@&% FEE PR
s BT RRILRETIE o

P ﬁ%‘Fﬁiﬁ&ﬂZﬁ%‘é ' C ﬁﬁéﬁi%%#ﬁEZEm
LB RRETE TR iﬁﬂiﬁﬂﬁiﬁ%Xﬁ#& =k



Ptk » C[L=300/2000E115% o 3 E 2 » ETAH KA
6-8°CE—Sg ML LI » P<015» BRRIRAAERET

BT (BEERRETKTCE®E) - Fﬁlﬂzﬁt%ﬂﬁﬁaﬁﬁ'ﬁ

BEETEIREREI2IE 8 3REE -

# 8. fﬂﬁiﬁzﬁ‘ﬁﬁﬁ%ﬂnﬁbz%b%
Table 8, Action based on probability
forecast about freezing weather.
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Figure 1. Relative frequencies of typhoon
motion.

BERFSERRFETHNE « #7REE
RERNE BB S o FEIR RSN
f o EEEEHTIFS » WPEREEE-ERE
B B EERFRNEE - InEm
MBS » ST ©

QEEHRHERERRT - 8-BRHLT
DIS RIS o fB R BRI AR E ER
BRI 2 1% B AR BRI ] o '

PRSI AESS (FE1mb) » £H
AmE) » R (SW) STHEBE&ERESHE
K - BEEMEEK (AREE BERE-



= g4 -~

 RREAEXALHT AR LREARTIE

T —HE26E © ARHSk25 AR
Bk B T ES A - 16 8 o Fl

. 18/25 F% 64%5&&%@%%‘*%‘!‘8’3%*#%
TR o '

C EEWE FE%‘EJ {stratification Me—
thod) BRI LRBBEHEEHEF L &
Irving I. Gringorten Fi@Ii” o {HHZER
BRI AR R RETENESE o
()R TR b WS P B R I — PR AR
" (graphical methods) 23 K & 5B (scatter
diagram) [HERl > BEEEEEEEE TS
B (flingg) SR HESE YR
REARRHEE < FEENEREME
TR AR B~ 1 S RS R o
WipEio S Tt B [ARE] HEE -
BB A EREEN—E B o EREEEN
Taylor BB B ERTERBESFCRN o

it}
o
20+
ELE : . ‘!x x
X,
ok mig) s
. xx
‘Jr
£ Rt ﬁﬁa;sg
PTIRE oo JL *
x-%%?
0 R . R _‘ . ,

0 20 3¢ 40 50 60 70 20 T(°F)

B 2. Taylor RZZEHRE

Figure 2. Taylor's diagram forecasting
the occurrence of fog.
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means analysis”
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Table 4. Comparison between forecaster’s
confidence factor and later veri-
fication, ‘
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2i5 7 | 292 | T4
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Table 5. Proper way to establish
probability forecasts.
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"“Table 6. Contigency table for.
economical outcomes.
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Report on 'Typhoozz “FElsie”
Abstract

Typhoon Elsie struck Taiwan with gusts in excess of 50 meters per
second and rainfall more than 1,000 millimeters in_ p]aces.l As a result, she.
completely spoiled the Moon Festivel this year. _ . '

Prior to its invasion, heavy rains had continued for couple weeks over
the whole island caused by one or two qusi-stationary tropical depressions
hovering over this area. until 17th Septeinber Damage in north and east

- .portions was already reperted on 18th and 14th.

Elsie first appeared on the weather maps of 20th September as a
tropical storm nearly 500 kilometers to the west of Wake Island, and was
upgraded to a typhoon eighteen hours later with winds of 40 meters per.
second near the center. The storm was traveling slightly due west at
about 30 kilometers an hour.

By 8 a.m, 23th September, Elsie passed nearby Marianas and became
a severe typhoon. A reconnaissance aircraft reported maximum wind of
60 meters per second. Intensification continued on the 23th. Maximum
intensity was reached when the central pressure dropped to 890 mb and
winds increased to 70 meter per second at 8 a.m. 24th. The first Land
Typhoon Warning being issued at 10 p. m. 26 th by Taiwan Provincial
Weather Bureau. _

Later on, Elsie was pinpointed at 28.4°N, 125.9°E, or 400 kilometers east
of Hualien at 8 a. m. 26 th. The Hualien Weather Radar contributed very
valuable information. The storm was still heading westnorthwest at 22
kilometers an hour, packing a center wind of 65 meters per second and.
churning towards Taiwan. Its destructive power encompasses the whole
island.

' Fortunately, Elsie’s center began to filling up as she approaching this
island. The storm landed on the eastern coast just north of Hualien at
midnight of 26th. Highest sustained winds réported on east and northeast
coast were 80 meters per second at Keelung and Ilien with gusts to 50
meters per second at Keelung and 45 meters per second at Taipei. The
lowest pressure of 946.5 mb occurred at Hualien on 26th. Total rainfall
(25~27¢h) amouvnted to over 1,000 millimeters in Tatwushan region, and over
600 millimeters in Alishan, Tahsuehshan, Tayuanshan and Yangminshan
region. A rainfall station located at Fawan (upstream of Kaoping River)
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was recorded to 6544 mm on 26th and 1,029.6 mm within the whole period.
Torrential rains accompan ying the typhoon were mainly concentrated on 26
th. Hence the water damage was extensive. Many sections of the Taipei
Basin were covered by water.

72 péople are know dead and 18 missing throughout the island. In
addition, 816 persons were injured.

Typhoon Elsie also destroyed 18,678 houses and partially damaged
22,470 others. b1 hoats sank and 19 were destroyed. The typhoon
damaged to the power supply system was severe. A blown-down power
line in Taitung started a fire in which a tribal village of some 100 houses
were almost completely gutted. Central Taiwan was the hardest hit
by typhoon Elsie, with 90 percent of its banana plantation lost Most
property damage was inflicted on crops. Damage to the transportation
system was comparatively light but the communications network was

hard hit.

Estimate of overall damage are not available, but it appeared likely
to run into hundred millions of NT dollars.
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The sequence of pressure, wind

direction and speed, and hourly
rainfall which was observed at
Hualien during typhoon Elsie's
passage.
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Table 1. The meteorological summaries of TWB weather stations during Elsie’s passage
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Table 2. Rainfall of selected stations during the period of 4-16 Sept. 1969
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Table 8 Rainfall of selected station during the typhoon Elsie’s passage (25-27 Sept. 1969)
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Fig 10 The radar echo which observed in Hwalien on
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Report on Typhoon “Flossie”

Abstract

The Greater Taipei City, drainage basin of Tamsui River and Keelung
River, experienced a tremendous innunation during typhoon Flossie's
passage. Parts of Taipei submerged, roads rendered impassible, trans-
portation system in northern and eastern Taiwan were seriously disrupted
by landslides and floodings brought along by the incessant rains. Some
one-story houses have almost entirely submerged with enly the roofs visible.
In Taipel country some 200,000 people in several townships were comp-
letely surroundedby water. Over 14,000 Taipei residents living in low-lying
areas had been evacuated to safety.

On the 28th September, typhoon Elsie passed through Taiwan and
caused considerable damage. Three days later, tropical storm Flossie
formed over the eastern sea of Philippine Islands. Reconnaissance aircraft
found its center near 15.7°N, 128.6°E at 8 a. m. 30th September. Six hours
later, Flossie was upgraded to a typhoon, with 30m/s maximum wind
near the center. The storm moved toward the northwest. By 8 am.
1 QOctober, its center reached the vicinity of Batan Islands, she began
to slow down and change course to the north. As a result of continental
high moving southward Flossie was traveling very slowly in a northn-
ortheastly dir_ectiOn. Its track was nearly parallel to the coast and
skirted the eastern Taiwan coastline with outer fringes affecting the
coastal area of this island. As a matter of fact, the continuously heavy
rain over the northern Taiwan mountain region was chiefly due to the
cold air uplifting the warm damp air which was bring in by the storm.
The long duration of this synoptic sitvation produced unusually rainfall
amount over the Yangmingshan and other mountain ‘area until two days
after the storm weaked to a tropical depression with its center near
Miyaka on 6th October. Anpu station reported that 2678.1mm fell within
the period of 1-8 October, 2-4 October was the period- of heaviest rainfall.
Highest sustained winds were recorded to 47.6 m/s with gust to 59 m/s at
Lanyu. '

Afterward, Taiwan Police Department reported altogether 2,004
houses were completely destroyed and another 1,820 houses partly
damaged. 59 persons were killed, 26 missing, and 24 injured during the
onslaught of the typhoon Flossie.
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Damage due to Flossie and Elsie was estimated altogether by the
Taiwan Provincial Goverment that these two typhoons caused NT § 35
billion. The goverment losses totaled NT$ 870 million and property da-
mage the people suffered was estimated at NT$ 2,630 million.
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A Study on Severe Agricultural Damage during the Passage

of Typhoon “Elsie” and “Flossie”
Yeuch-ngo Chang |

Abstract

Typhoon “Elsie” landed between Yilan and Hualien at midnight of
26, Sept 1969 then traversed across the central portion of this Island.

Although the mean maximum wind velocity in ten minite was recor-
ded at Taichung only 21.7m/s, yet the instantaneous wind velocity had
reached 39.0m/s, and it had reached 44.6m/s at Kachsung.

_The strong wind velocity and heavy rainfall made a great agricul-
tural damage in all lands, especially in the central and southern parts of
Taiwan.

During the Four days typhoon “Flossie” moving along the east coast
of Taiwan slowly,’and continuously heavy rainfall was recorded 1,93Tmm
at Anpu on 2-4 Qct. and caused flood over Northeast part of Taiwan.

Both “Elsie” and “Flossie” made a heavy damage to agriculture,
which costed to more than NT$ 4,919,337,000 in total: Paddy rice at more
than NT$ 2217653000; Banana at NT$ 10624980007 Fruittrees at TN$
600644000; Sugar cane at NT$ 442,678000; Vegetable at more than NT$

346821000, and miscellaneous Food at more than NT$ 249043000.
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On the Synoptic Features Associated with Three to Six

Consecutive Rainy Days in Taiwan during Cold Season

Shik-ting Wang
Abstract

This paper concerns itself with the extended forecast method
specifically designed for Taiwan and the nature of extensive rainy
~weather as well. In treating these problems, at first, all the cases of
rainy weather lasted for 8 to 6 days, totalling 67 cases, were collected in
the periods from October to April, 1956-1969. Then, the upper and surface
synoptic charts corresponding to these 67 cases, which have 288 days in
total, are used for investigation with an attempt to identify the specific
features governing rainy weather of 8 to 6 days in Taiwan. The sypoptic
features of more than 6 consecutive rainy days have already been inves-
tigated by the author. In addition, daily atmospheric soundings, daily
sequences of the meteorological parameters for standard pressure levels,
and composite time cross section, at Taoyuan in Northern Taiwan are
also used as an aid for this study.

After detailed analysis of these 67 cases, it is found that five fund-
amental categories of synoptic patterns can be classified. They are listed
as follows: (1) polar high-typhoon combination category, (2) frontal
activity category, (3) air mass category, (4) Taiwan low category, (5)
waves occurring south of 85°N other than Taiwan low. Furthermore
these 5 categories can also be subdivided into 24 types based on the
different synoptic sequences shown in these cases, which can be used as
a guide to practical extended forecast purposes. In addition, it is found
that each category of synoptic patterns has an obvious monthly distribu-
tion in frequency and has different regional distribution in weather
condition. And some other related statistics are also brought out.

From the individual study of these 67 cases, we have found that
there are certain important broad synoptic features associated with the
persistent rainy weather in Taiwan. Among them, notable are as follows:
(1) passage of the extremely broad pressure waves in the upper tropos-
phere, (2) passage of the very stable upper troughs in the southern belt
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of westerlies, that even can be tracked back to the west of Tibet plateau,
(8) Taiwan low usually developing in the south of the polar high in
middle latitudes, (4) the specific synoptic situations favorable for non.

frontal extensive rainy weather in

Taiwan, and (5) E-W oriented

convergence zone in the lower atmosphere south of 35°N latitude in

relation to the pessistent rainy weather in this area. Certain examples

for these features are also discussed.
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at Taoyuan, April 3-4, 1967.
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Taiwan, Dec. 20-81, 1961.
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Fig. 9. Example showing the movement of a very stable trough in -
the south belt of upper westerlies, Apr. 8-21, 1968.
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Current Status in Tropical Meteorology

Ming-tung Hsu

Abstract

Tropical meteorology is one of the most important branches in
general metecrology. The tropics present a dominant energy source
for general atmospheric circulation; tropical ocean bkelts are birth-

places of cyclones.

Rapid progresses in the field have been made during the recent
ten years. The current status of tropical meteorology is briefly pre-
sented in this report. Areas considered comprehend:-

(a)
14:))
()
(@
(e)

Tropical disturbances
Tropical cyclones
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A Brief Report on Typhoons in Norvth-Western
Pacific during the Year 1969

Abstract

Nineteen tropical cyclones, with fifteen reaching typhoon intensity

developed over the western portion of North Pacific during 1969.

This

is the smallest number since 1947. During the last 22 years, the average

has been 281 per year.

Of the nineteen storms, two penetrated this island and two passed

nearby. The enormous amount of damage was caused by Elsie and Flossie,
which was estimated to NT§ 3.3 billion altogether.
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Table 2. Summary of typhoon occurrence in North Western Pacific since 1947
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A Study of the Summer Rainfall in Taiwan
and its Relation to- Typhoons
Yuaﬂ—heﬂg‘l Wei

Abstract

“The annual rainfall in Taiwan is closely related to sclar-activity. In
previous papers, the author showed that the rainfall is greater during
sunspot maximum thar minimum.

Summer rainfall in Taiwan is mamly caused by typhoons which
invade or land in Taiwan from the ocean. In this paper, the rainfall
distribution in Taiwan caused by typhoons and the frequency. of typhoon
occurrence are analyzed. .

Statistical analysis shows that:

1. Within the period of latest 13 years, the number of typhoons that
invade Taiwan tends to vary inversely with the number of typhoons
generated in northwestern Pacific Ocean.

2. The latest 13 years records show that the average rainfall amount
caused by typhoons in Taiwan is about 1000,mm in mountain stations, 400
mm to 600mm in low land. And the least amount of rain occurs in outer
islands of Taiwan.

8. The rainfall caused by typhoons in Taiwan in one year and its
ratios with normal annual rainfall show that the biggest ratio 85% occur-
red in the mountain station Alishan, the ratio 31% occurred in plain
station Hengchun, and the least percentage 19% happened in Taipei- The
mean annual rainfall caused by typhoons are 1, 358mm in Alishan, 5%1mm
in Hengchun, and 381mm in Taipei.

4, The average rainfall caused by a typhoon in this 18-year period,
shows that the maximum rain amount 429mm occurred in the mountain
station Alishan, 214mm of rain in the plain station Hualian and 160mm of
rain in the outer island of Peng-Chia-Yu.

5. The summer and autumn monthly mean rainfall of Taiwan caused
by typhoons shows that the maximum rain amount occurred in the
mountain station Alishan and in the plam station Heng-Chung. It is the
least in the outer islands of Taiwan. '

6. In the years of lower frequency of typhoons in the northwestern
Pacific Ocean, the western ridge of surfac Pacificl High is shrinking and
the location of upper 500mb Eastern Asiatic Trough in central Pacific is

* AR ERERERNRENEERGZE -
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~deviating moreto the west than the year of higher frequency of typho-~
ons. The higher frequency of typhoons is mostly associated with weak
solar activity and the lower frequency with strong solar activity.
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Fig. 1. Location of selected
stations of Taiwan.
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Tab. 1. Frequency of typhoons (1900-1969)
per 20-year in north-western Pacific

Ocean.
— EE] o
. R E B s moE &
1900 —— 1919 373 187 —41
1920 —.1939 434 217 -1l
1940 —1959 561 28,1 +553
BaR--E(1960-69) 291 29.1 +6.3
@ & 1659 287
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Tab. 2. Frequency of typhoons in the years

1957-1969.
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1 28 45 67 89101112 | 4
sy . ‘
1957 | 200 1°1 1145430/ 22

58 |1 0012375532 2 | 8l
59 | 001 110026442 2| 23
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62 0 0O1 20582353 2 29
63 | 0001044354032
64 | ococo 22767661 |37
1965 1 2 2 1 1 235 7 6 2 2 1 | 34
6 | 0001 215873213
67 | 1 021 11687 431|235
68 | © 0 0 1 1 1 38 3 6 40 | 27,
1969 | 1 ¢ 1 1 0 02 433 21 |19
# 3| 8 8 61117 225679 665281 16 | 367
;g 06020505813 1.6436151402415 | 282
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Tab. 3. Frepuency of typheoons in the latest
13 years (1957-€9) and phases of
solar activity.
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1963 — 65 mm 95 32
1968—69 M 46 23
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Tab 4, Location and frequency of typhoons

in Northwestern Pacific Ocean 1n
the year 1950-1960,
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- Tab..5. Frequerncy  of typhoons hitted
+ - Taiwan in the year -1900 to 1969..
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Tab. 6. Yearly numbers of typhoons hlttEd;
Taiwan from the year 1957-1969,
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Tab. 7. Frequency of typhoons (1957-69)
' hid Taiwan and phases of solar
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Tab. 8. Yearly typlr-oon rainfall at the stations of Taiwan in the year 1957 to 1969.
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Tab. 9. Raining hours caused by typhoons at the stations of Taiwan in the year

1957 to 1969,
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Tab: 10, Mean typhoon rainfall and raining
hours at the stations of Taiwan in
the year 1957 to 1969 and and thelr
ratlos with the normals.
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Tab. 11. Frequency of typhoon maximum-
| rainfall recorded in the stationg

of Taiwan in the year 1957 to 1969 :

o, A 7 s | s | 10 |@ ?[1
% & || SO 1
B & o 0
® % 1 !
1t * 211 | 2| s
B o= oy| 3| ¢ | 6 | 6 1 20
ERT 1 i
W W P 2
b % 3 2 4 4 1 14



- S

FOL - RENBRUBENELE MRS - F

LR, EREHERIEIERE L o B R
BIEHR - HlbRKZ =07 — > FRERATE
25 % BRI ITRE M EAI » 9RO
de—itk » BU— K HEE o $R LT - TR
BTSRRI - FIE L » SR =R R
c EEHARE » FHERZ - ASAEDINE o

W BaR—k TR R e

BB R - POIERK » B ORI
WD o BORENG LM - ch MR R E A S
500mm o TE/ERSEERBZ M » 2R TR » %
£2200mm 5 748/ NS - BB 270mm o #1%
B - BEEE— TR » %% 05 300mm

BRESS (BER+D)

BRI - £

FIERERE - B AE Lz 429mm BRkE 5

WL 214mm BEE ﬂ%&%ﬁ&ﬂﬁz 160mm
RE% - WRTRARENEEE - AZIHEHLE
R - L e iﬂﬂgﬁ"ﬂ%Zﬂﬁ“ °

. RERE-RFEWE > HHBERZZHAH -
I AR o LR AL R - R BERERE T
ZHEEAAN » IEBURERRERIRAR - ot &
HRD M o BEHRAL » — X REANERS -
BEARC AR  REREETAG » RESES
PP ‘*“'*r_?{ﬂﬁ 5% -

BBl (1957-69) 4Ff]ﬂéEPJTﬁTg1
(mm)

Tab. 12, Mean rainfall caused by once ty-
phoon recorded in the stations of
Taiwan in the year 1957 to 1969,
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Fig. II. Number of typhoons in the years
1959 and 1964 and the mean frequ-
ency (1947-1967) of typhoons.
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Tab. 14, Comparison of the locations of
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Tab. 15. Location of subtropical pacific
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Air Temperature Climatology of High Moum‘aiké ww Tatwan

“Ke-hsup Chi

Abstract -

Air temperatures on the mountains in Taiwan were studied from
past records of TPWB stations. The results are summarized as
follows: ) i _

1. The s=2ascnal variation of air temperature on the mountains in

- Taiwan are generally less significant than nearby foothill stations.
However, the monthly mean temperature of Mt. Morrison station
indicated a more significant rise in the period of May to July than
the Tainan station:

2. The monthly absolute minimum air temperature of mountain
stations in Talwan changed much more rapidly than the monthly
absolute maximum -temperature, especially from April to May.

8. The differences of monthly mean air temperature between
mot_tntain stations and nearby low level stations are larger in the
summer half year than in winter half vear, and the least difference
is found between and winter. ‘ .

4, In Northern Taiwan, the air temperature lapse rate on moun-
tains reaches a maximum in autumn and drop to a minium in winter,
while in Central and Southern Taiwan, the lapse rate is generally
larger in the summer half year than in the winter half year. As
for the annual lapse rate; the northern portion is comparatively higher. =~
than the southern portion. It is also larger in the lowest one
kilometer than that of the upper layer.

5. In northern mountain region, taking Anpu as an example, the
lapse rate is comparatively larger when SE wind is prevailing. It is

also indicatel that the lapse rate of minimum air temperature of . .
Anpu in winter during clear weather is only half as great as in the .
case of overcast. But the Alishan station shows the opposite charac- '
teristic. This is clearly the result of NE monsoon prevailing in this - . '
season. The lapse rate. of maximum air temperature in the lower.
layer is generally larger than the hlgher layer both ln summer and .
in winter due to convective mixing.. 7

6. The lapse rate which is calculated from mountain top and
foothill stations are comparatively smaller than the lapse rate based



upon ‘the nearby sounding station record in average. However, the
mean monthly ground temperature observed at the mountain stations,
both in January and July, were significantly higher than same altitude
free air temperature found in the mean sounding curve. Hence, the
mountains in Taiwan may treated as a heat source during the whole

year.

7. The annual range of air temperature seems to have a maximum
near 700 meters above sea level and decreasing both upward and
downward. The monthly range of air temperature which recorded at
Alishan station is largest in summer. ‘This variable seems to have
a tendency of decreasing to the north in this island.
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Intensity-Frequency Relation for Felt Earthquakes in Tatwan

Ming-Tung Hsu

The relation between the seismic intensity, I and the mean annual
number of earthquakes, N which gives that intensity at the seismological
stations in Taiwan can be expressed by the formula,

10g10N=a:—ﬁI

The stations are grouped into four categories, namely, (A) West
seismic zone, (B) East seismic zome, (C) Ryutai seismic zone which
crosses both West and East seismic zones, and (D) Non-active area.
Using the methed of least squares « and 8 values are computed at each

area.

The constants « and f# differ from an area to andther, and it appears
that the value of # for an area is nearly proportional to the value of «

for that area.

The relations between the constants « and 8 with earthquake mag-
nitude and Ishimoto-lida’s relation are also discussed.
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Fig. 1, Seismic zones in Taiwan
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Table 1: Scales of seismic intensity
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Table 2: Total and mean annual numbers of earthquakes of various seismic intensity
observed at the each station in the areas A, B, C and D.
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Table 5: m-value for varions area in

Taiwan
& i ) m
A 2,40
B 2.18
C 2,98
D 1,80
A+B+C 213

FREH X 7z m

‘Table 6: m-value for various area in

Japan
B ® m
A 2.16
B 192
Cc 1,78
A+B+C 1.88
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A Study of Medium-Range Low Temperature

Forecasting in Taiwan Area

Chin-huai Hsu

Abstraot

According to the record of winter time (December to March) tem-
perature in Taiwan from 1959 to 1982, the number of occurrences of low '
temperatures below 10°C were observed 51 times namely 4 or more
annually.- Using both the 850mb WNW and NW direction cross sections
of Taiwan and tracing the movement of cold tongues. we find that low

temperature occurrence in winter is mainly caused by the invasion of
cold tongue and may be predicted by analysis of cold air advection.
The following conclusions have been drawn:

(1) When a cold tongue of temperature below -5°C at 80mb forms at
about 500km WNW of Taiwan, low temperature below 10°C will
be observed in Taiwan area five days later.

(2) When a cold tongue of temperature below -15°C at 850mb forms at
about 500km NW of Taiwan, low temperature below 10°C will be
ohserved in Taiwan area five days later.
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Table 1 A. The date of temperature below 10°C in Taipei
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bt RERR | B || BEER | g |——————— | REER
£ 8| = | 8| @ % | A |nm
1 | 48 1| 1 6.9 13 | s0 | 12 7 8.1 52 1 2 6.9
48 1| 12 6.5 12 | st 1 1 7.4 19 | 52 1 6 3.5
2 | 48 11| 16 39 51 1 2 6.9 52 1 7 40
18 1|17 26 51 I 3 6.6 52 ! 8 5.7
3 1 48 1| 22 6.9 13 | 51 r |19 8.0 20 | 52 1| 14 4.2
48 1 | 23 6.9 5l ) 6.3 52 1 | 15 1.9
4| 49 I 2 7.4 51 1| o2t 5.2 52 1| 16 2.1
49 1 3 5.6 51 1| 22 5.0 52 1 | 17 5.1
49 1 4 7.3 14 | s1 1| 28 4.4 52 1 | 18 Y
5 | 49 1|17 9.0 510 1 | 27 1.3 21 | 52 1 | 24 8.5
6 | av 2 2 8.5 51 1 | =8 55 52 1| 25 41
49 2 3 7.2 15 | 51 ] 2 | 18 8.1 52 1| 25 1.6
7 | 49 | 12 | 30 46 51 |- 2 | 16 7.9 52| 1| 27 0.9
45 | 12 | 31 3.2 51 2 | 17 84 52 1 | 28 —0.1
g | 50 1| 17 6.5 16 | 51 3 | 23 95 52 1 | 29 4.3
50 1] 18 41 51 3| 2 9.1 22 | 52 2 | 22 9.9
9 50 1 25 9.9 17 51 12 24 9.2 23 52 2| z7 5.7
10 | s0 1| al 8.1 25 9.0 52 2 | 28 5.7
5 2 1 5.3 18 § 52 ¢ i2 | 3l 8.2 52 3 1 5.8
50 2 2 3.7 5 1 1 70 24 |EH R B
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Table 1B. The date of temperature below 10°C in. Taipei
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24 | s2 3 | 18- 83 54 1 g 3.3 45 | 57 2 8 9.5
52 30 17 6.3 54 1| 10 5.9 57, 2 9 9.5
2 52 a3 | 30 7.1 36 | 54 3 | 18 83 |- 57 2 110 9.1
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55 | ot 1 8 5.8 57 11 17 73
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"Table 3. Frequence of cold tongue and
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Dhe Climate of Amoy
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Amoy is a city of Fuklen Province, which located at 24°"6’N 118 4'E
with a elevation of 145 meters in average. The climate there is quite -
.warm in winter, and very hot in summer, which is remarkably influenced ;-
by its topography and monsoon current. The annually mean temperature
was recorded as 21.7°C. The monthly mean temperature from May to.
- November was over 205°C. The normal mean of warmest months, July
" ‘and August. were both computed as 29. 0°C. An absolute maximum tem-
perature of 37.9°C was recorded on 23rd August 1916, The coldest month !
over there was February, and its mean temperature was 13.4°C. But the - }
"absolute minimum was founded in January, which was 2.2°C on .18th |
January 1893 o ‘ 1
The annual mean prec1p1tat10n was about 1,179 mm within which over
109 mm was received from the period April to September, and less than
94 mm from the period of October to March. In average, there were
1105 rainy days in a year. And there 183 broken and overcast days and
1465 clear days in a year accordmg to cloud amount clasmflcatlon The ;
annual sunshine hour Was 1,963. The Mean relative hu'mdrty in a year T o
was 78/5 and the mean wind’ veloc1ty was 26 mls :
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Study on the High Water ‘Intefwl over Tanshui Harboy

Yuh~jang Chou

Abstract

Study on charateristic behaviours of tide and calculate the high
water interval or the low water Interval according to the observa-
tional records at Tanshui harbor from 1954 to 1969. Make a statistics

which involving high water interval or low water inferval and the

average of the upper transit. A smooth curve can be plotted by regarding
the upper transit as abscissa, the occurring time of the high water or
. low water as ordinate, and through the correction of probability. This
is the curve of the dverage occurring time of tide. By using the cutrve,
we can forecast approximately the occurring time of the hlgh water or

the low water on that district.

For the method mentioned above, the errors of the forecasted result
equal approximately to plus 40 minutes that are compared with observa-

tional records of June 1970.
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S. J. Bocks' 3 I & oW #F
Approaches to Estimation of Precipitation in the

Area of Radar Meteorology
Abstract

In this paper the discussion have been made on the application of “
weather radar to the estimation of precipitation. Essential to the drawing
is the approaches to the reflectivity~precipitation relation and the exten-
sion of considerations of precipitation attenuation for radiations of wave-
lengths exceeding 10cm.

In the tropics, precipitation in excess of 10mm/hr may be regarded
as significant. Weather radars which are applied to.flood warning in the
tropics, bear on the range 10 to 100 mm/hr. The case has usuaully
occurred in Taiwan.

According to the method described in this paper, we can estimate

the pre-typhoon precipitation with the data collected hy weather radar.
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The Characteristics of the Jet Streams over Asia

Thetr Influences on the Weather Changes in Taiwan

Pao-kang Wean
Abstract

In the middle of October every year, there is a stong westerly
wind coming from the Northwest Africa to reach the Middle East
Asia. Its height is about 200 mb or 12 kilometers. The maximum
wind speed in its core may reach 100 knots or more. It is the he-
ginning of the subtropical jet in the Asian region. In spite of the
loftiness of the Tibetan Plateau, the upper westerly wind is splitted
into two branches, i. e. the northern and southern branches. They
detour around the northern and southern peripheries of the Plateau.
Each of them becomes a jet stream itself. These two jets recombine
again in the Japan region. Tts intensity may reach 300 knots or
more. '

The time of occurence of the southern jet in the south of Hima-
layas is the middle of October. It starts to move southward after
its appearence. Its position between November and January is
almost stationary. February is the time when it reaches its southern

limit.  After March, the southern jet moves back northward and

finally disappear in the end of May or the beginning of June in a
sudden.

The weather changes in Taiwan area are controlled by the sou-
thern jet during its active pesriod. According to the regular oscilla-
tion of the southern jet, the Taiwan area may he divided into four
natural synoptic seasons with unequall lengths. The winter season
starts from the middle of October ends in the end ot February. It
lasts about four and half months. It is the most active period of
the southern jet. The northeastern part of the island is cold and
rainy while the southwestern part is warm and dry. The spring
season starts from the begiuning of March and ends in the‘end of

¥ RTRRLE SRR SR A 2R o



May or the beginning of June. . It lasts about three months. The
weather is variable throughout the period. The summer season
starts from the beginning of June and ends in the middle of Sep~
tember. It lasts about three and half months. Heat thunderstorms
prevail all over Taiwan particularly in the southwestern mountainous
regions. Typhoon invasions are also frequent. Intense floods may be
resulted after the heavy rain with the passage of typhoons. The au-
tumn season starts in the middle of September and ends in the
middle of October. It lasts about only one month. It is a short
transitional period with heat and cold spells. The southern part of
the island may still be affected by the occasional typhoon visits.

The average height of the Tibetan Plateau is about 4.5 kilometers
above the mean sea level. It rises to more than one third of thi-
ckness of the troposphere. Dynamically, it not only acts as a huge
obstacle to the upper westerly wind but also forms a stagnant region
in the leeward side over Szechwan Basin. In the downstream re—
gion, there is a convergence zone which extends from the Lake Ba-
sin to the Japan area. A deep layer of multiple subsidences appear
on the equatorial side of the southern jet. Thermally, the southea-
stern portion of the Plateau is a warm source while the rest of it
is a cold source. The intensification of the southern jet in the
southeastern portion of the plateau may be due to its passage over
that portion by absorbing. large amount of heat energy therefrom.
Therefore, the southern jet is always stronger than the northern one.

Short waves may travel along the southern westerlies and enter
the Chinese border by the way of Indo-pakistan and Burma. Most
of them may reach the Taiwan area. These short troughs are so-
metimes associated with low-level “western disturbances”. Most of .
these small shallow cyclones fill up before they approach the Chinese
region. Although few may survive to skip over the Yunnan-Kweichow
Plateau and regenerate over the Sikiang Valley by admitting the
additional warm and wet air from the south. During the passage of
the upper troughs, incipient cyclones may alsc generate in the Lake
Basin, Sikiang Basin and over the East or South China Sea along the
retarded polar front. Some of them may by-pass the vicinity of
Taiwan. Few comes directly through this area. Therefore, the to-
pographical rain produced by the northeast monsoon in the northern
part of Taiwan is still more important than the cyclonic rain during
. the active period of the southern jet. )

The polar outbreak is always led by a polar front. In the East
Asia region, the polar-front jet is accompanied by the polar front in
the north of latitude 35°N. Since the polar-front jet combines with
the subtropical jet near the latitude 35°N, there is no more polar-



front jet to accompany the polar front as the polar front proceeds
southward. Owing to the southward protrusion of the polar wester-

lies in the mid-troposphere, a“mid-tropospheric jet” is-formed in. .. .

the convergence zone between the polar westerlies and southern we-
sterlies. The “mid-tropospheric jet” is, therefore, closely related to
the intense outbreaks of the cold waves but has nothing to do with
the seasonal shift of the southern jet in the upper troposphere. The
height of the “mid-tropospheric jet”is about 500 mb or 6,000 meters.
The slope of the convergence zone inclines downward from north to

south more or less like a cold front.

It may retain to a period of

one week or so to produce a persisting bad weather situation over

the Taiwan area.

Further studies are needed on the problem whether the
tropospheric jet” appeared between the the latitudes

polar-front jet itself or not.
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| Upp‘er. Wmd | Analysis Associated with Synoptic Disturbances
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Ming-tung Hsu, Shinn-liang Shieh and Ming-sen Lin
Abstract -

. In this report, we use the concept of stationary time series and
employ the technique of spectrum analysis by applying a type of
harmonic analysis to the autocorrelation function as well, to discuss
the different periodicities of upper wind (850mh), associated with
synoptic disturbances in the particular year (1964). The wind data of
four stations, namely, Fukuqka, Taoyuan, Tungkong and Clark are
selected for analysis. : :

We find that Taoyuan and Fukuoka have a period of 7-8 days in
winter, whereas the other two 17 days. The former is caused by the
cold front passing and the latter by the invasion of the severe Siberian

- cold wave. In summer, Taoyuan and Tungkong have rather short

period, namely 5-6 days. Due to the effect of disturbances of easterly
waves, tropical cyclones and typhoons, the wind variation at Tungkong
is less stable than that of Taoyuan. As to spring and autumn, Taiwan
is located at the boundary between westerlies and easterlies zones,
therefore no regular periodicity can be found.
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Report on Tropical Storm “Fran”

Abstract

On 4 September, a tropical storm named Ellen was born out of a
weak depression that had been hovering 500 kilometers to the southwest
of Iwojima. Few hours later, another tropical depression located over
the eastern sea of Luzon was suddenly intensified to tropical storm grade
which was named Fran. These two storms rotated each other in a countey-
clock wise direction due to Fujiwara effect. '

On the 5th at 8 p.m.. Ellen weakened to a pin-point disturbance as
she reached to the rorth of Fran. Later on. Fran moved on a westerly
course due to a ridge from the Western Pacific subtropical high extended
to the east coast of mainland with an axis near 33°N on 500 mb chart.

The storm packing center winds of 26 meters per second sideswiping
north Taiwan on 7 September morning. but torrential rains started at least
one day earlier mainly over the northwest portion of this island and then
erilargec‘l to the central-western and south-western portions the next day.
Maximum rainfall within 24 hours was recorded to 512 millimeters at
Yang-mei on 6 September. Total rainfalls during the period of 5-7 Sep-
tember were recorded to 729.5 millimeters at Wu-feng (Hsin-chu), 689.7
millimeters at Yang-mei (Taoyuan), 536.8 millimeters at Alishan and also
exceed 500 millimeters over Yangmingshan. Highest winds reported on
39 meters per second with gusts to around 45 meters per second at the
Pengchiayu Station.

As a result. the tracks were buried in avalanches in several sections
along the Taipei Miaoli railroad. Five main artery highways were blocked
by landslides. Although Fran was never well-developed, she caused con-
siderable damage: 107 people are known dead and 83 missing throughout
the island. In addition, 55 persons were injured. Fran also destroyed, 1,576
houses and partially damaged 1,213 others. Forestry damage was estimated
to NT$ 42,150,603, while the other government damages was estimated to
NT# 180,000 000 which is not included the loss of ricefields.
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Table 1.: The meteorological summary of TWDB stations during Fran's passage
: ' 599 F 6-7 B

- —— g = = — - - —t 6,
e R RoEsEE M OB oM B K R [Fﬁ:ﬁ. AR Eﬁjﬂ:%
Hbia R % B [ AT
(mb)| A [ | (mie) |7 w3 | | oo | e | s | me | sy (Cmm)) B B 2| (o ey
| o 7 52302 )
A | 9866 700 10| 390ESE 70020 | 443 ESE \oo 25 B89 70700
» “gal 6 512 12| 61750
%o 98?.6} 70L40| 125 N | 62300 Z4ONNW| 9901 273 S2iy °p| 2266 71515 7 00 30
. 13 g0
| 8961 701 22| 167 NW| 62200 — - = | - | 2829 § ?Z (a)g ? 12 80
1 , g
% ok | 9864 70230 127 SE| 70200 | 191/NNW| 9945 258 98 s 6o 461 ST S
Wi | 98700 7 01 25 | LLONNW| 6 20 40 - - e *\ — | So29¢ ?gé Tg ~
2 k| 987.1) 70300 100 NW| 62250 2300 NW | 991.3] 265 97 |5, 65, 64.0 ? 12 2{1} g gz 58
T o ‘| _ 23 40
% 4| 9900 70500 | LL7NNW| 62400 | 140NNW! 9939 258 98, O | 405 32 ?g 7 01 o
| 7 6 01 29 )
B | 9989 70300 983W | 703 1| 150 W | 9939 243 98| 7 | 5322 § 50 -
7 03 00
HAEE | 8850 703 00| 123 SW| 71000 — - =~ = = — | 40L4 g gg 38 712 00
: ‘ "7 04 50
i w9968 7C342| W08 W | 70¢50) 137 w | 9968 222 90, T\ 70 $1I7 A
05 00
% 3| 9954 70430 128 Sw| 70800 | 150SSW | 9954 253 98y, ‘o 2144 : ?? & 7 o8 %
may |2osH zotis| 25w | 7oteo| 125 wo(s0%6d 138 o7 Tl 4995 Sorea| —
. 6 19 CO
5 g [300sFt 7o0900| 1sow | 68| — — T Bt B T I S
; 6 18 50
& BB | 9986 7 03 35 8.5 W 70220 1.8 W 1000.0] 252 94 02 13 69.3 7 17 45 -
5 5 7 611 15 _
B opp| 9967 70333 Z8W | 70400| 154 W | 9968 264 95 |g 7l 900 7 i3 ge
7 619 02
& 3 | 9967) 7 04 10| 142NNW| 7 04 00 | 265NNW o 10l 219 717 go
W | 9976 70530 | 150W | 70600| 190 W | 9987 267 93|, ?17 37.7 -? f?, 82 3 ég gg
g T | 9977 70230 120W | 70250 172WNW 9984 260 95 | 742 3763 g éi gg ; gi go
W | 9925 62330 812w | 70220| 338 W | 993.1 248l 62 Iy 5o 680 : 8; 33 6 20%
K @ | 9920 70255 | 12788W| 70820 IS0 SSW | 9937 24 64 lgg o 4 70 7T
) 7 7 0l 22
2 T 9904 70240] 98SSW| 71345| 1491SSW| s9e9| 264 86 .7, e JlgEE|  —
215
M | 9915 7o100! 1I5SSW| 7 1422 208 SS.W\ 9943 270 80|, 720 338 g fg 28 ; é: éo
. I
- | 7 6 02 08
1 ol 99 70300 508 & 16 5Q &.5W SW, 9920, 240, 98 0z a0 530 7 13 20 —
% | 9887 70145| B3ESE| 70850 | 111 BSE| 9939 250 98 g (ol 1699 ?ii ég -
i




METEOROLOGICAL BULLETIN

(Quarteriy)

mintn B

CONTENTS
Articles
_ Thé Characteristics of the Jet Streams over ‘Asia and Their
f;hfluences on the Weather Oha;nges in TaiWan----'--:--------- _
"';"""f"“';"“"‘".".'""""'.';'.""’ PAO-KANG WAN‘ en 1 )

Upper Wmd Analysm “Assoclated with Synoptm Dmturbances

MING-TUNG HSU SHINN-LIANG SHIEH & MING-SEN LIN- --( 22 )
'Re’ppfts

Report on Ti-bpica;l Storm -‘.‘Fra.n"-----'---,--‘ RESEARCH SECTION-'-“‘“( 478 )

TAIWAN PROVINCIAL WEATHER BUREAU
' 64 Park Road Taipel,
~ Taiwan, th_na

T U A

b S THHE S a1 ot

e S, I Sl IS 1



