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A Study of Forecasting Cyclogenesis in Taiwan

and Front Movement by 700-1000mb Thickness Chart

Chin-huai Hsu
Abstract

From January to March every year, the low pressures occurred
in Taiwan area have direct influence npot only on Taiwan weather
but also on the weather of Japan within 24 hours. For this reason
the sailors always regard the navigation in this area as an adventure
during this period. '

The average frontal zone of this period lies over 26°N, across
north Taiwan. Taiwan is on the boundary hetween southeastern
Asia and western Pacific, where cold air and warm air can meet
together. That often causes a wave in frontal zone. Thereupon
there will be a cyclogenesis in Taiwan area.

Based on the theory of thickness charts this study was to forecast
and check cyclogenesis in Taiwan area. The result is as follows:

1. The border between the scattered isopycnic lines and the
thickened ones in 700-1000mb thickness charts is where the frontal
zone lies. If the frontal zone is located near Taiwan, we may have
a cyclogenesis in Taiwan area. '

2. To locate the frontal zone in 700-1000mb thickness chart, that
is the area of most concentrated isopycnic lines. If isopycnic lines
area arch-shaped curves with two ends bending toward ESE or WSW
separately near Taiwan., it is more possible to have a“cyclogenesis in
Taiwan area.

3. To analyse the daily thickness-change lines is the effective
measure to forecast cyclogenesis. When thickness increases (i. e.
density becomes thinner), it is easy to have a cyclogenesis in Taiwan
area,

4. The front track can be estimated by thickness-change and
the movement of thickmess increment.

In this study we used surface weather maps and 700mb charts
to make thickness charts. Then we did variation analysis. This
process is simple and easy to forecast cyclogenesis in Taiwan area.
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23| —850 | 68| 67| 65| 64| 63| 62
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Table 2. Monthly Frequencies
of Taiwan Low
(1943~1966)

Month! ) f To | Total of
;;;ET“‘*=~\JDGCJJa“JFebwwhfwA@rj tallJan [Feb]Mar.

4 &

1943
1944
1945
1646
1947
1948
1949
1930
1951
1952
1953
1954
1955
1955
1957
1958
1959
1950
‘1961
1562
19563
1964
1965
1966
Total 16 | 45 | 68 41 | 13 183 [154
Mean 0719128 1.7 105 7.6 | 6.4
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Ee : (Fig 6:) BB+ EHERMRER
Period of Taiwan Low's Frequencies
and Sun-Spet
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(Fig. 7.F Surface map)
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M EREA R AEERERERE 2GR
7,70 EREE s SRR R R RIE R EA
W s B Z00 2 EEHAE (B 700 M e 1000
T EREEIEIR) AN IR R SRR R A
Wi WIERE Lz E NN (BF3) Eh
Z,3% AR RS 2,00 B i B A R
2 B R AR . B R A 9 i 9 W
TR ZN (RESTH 2 A4S 3002 RI2ZFHID U
A 3E N3 TR 46 B BN 3 Jh w2 Rl 2 2ot JRRBE B e
TSRS A R A ER AR MR AR 2
R HAE 9 2 HEERBRHRR » SUREERER
Ve s EEEMIAHT 15 6 H kBB LR ARG » X

EY

FRIEEERER » {56 B ~ 100 ~ 14B ~ 17H ~ 22~28H
F2T~28H » B EREA R 4 B MR 5 H AL
TG BASRBEE GRI48/NSZ 2,00 B 8 bk
HRRE IRFEEEENREEH » EFEHER
ERB AL MR NS » BRE
48N RV DI EBER BB A » BERAEE
it BEAIM T e EEE s B RS R ERE
T o RZERIFTHEZEEERREREREE
HWEREE RGNS SR EEEE L
PIREE NGB 2 A « ISR SIERA -

# 8. RES8T 2 BEniREE R
(Table 3. Data of Kadio-Zone
in Taipei. Feb. 1968)

(EfrFgpm.)
BA | 1768 T o | o0 T 760 T
A mb | mb | 210} mb | mb ‘ Z150e
1 140 3cs8] 2018 136 3043 2904
z 157 aoss| 2898 146 3073 2027
3 174 3087 2913 171} 3L15 2944
4 175 3107| 2932, 175 3087 2912
5 184 3058 2904! 161| £089 2928 -
6 171 3083 2892 176l 2081 2885
7 179 3071 2892: 178 3057, 2879
8 193 3047 2849 200 3077| 2877
9 197| 3063 2866 200 2087 2387
10 205 3089, 2684 217 3075 2858
1 278 3068l 28400 227 3091| 2864
12 218 8119 2901 209 3117 2908
13 194 3108 2009  153] 8107 2549
14 948 304zl 2948 108 3C01| 2893
15 165 3029 2864 175 3048 2873
16 177] 3047 2870 177 3066 2889
17 169 3171 3002 154| 3075 2921
18 1600 30700 2910 1%0| 2075 2689
12 . 224) soez| 2858 2311 3086 2855
20 242 2075 2833 234 3075 2841
21 2160 3089l 2853 203l 3096 2893
22 201] 311z =011 217 3119 2002
23 . 229 3135 2906 245| 3133 2883
24 259 5128 2869 247, 3116 2859
25 239) 31100 2871 2soi B} 2689
26 218 314y 2896 197 Bli7] 2920
27 172) 3110 2938 164 3113| 2949
28 160| 3099 2939 158 3104 2946
29 174 3099 2925 201] 3107} 2906
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Study on the Vertical Distributions of Atmospheric

Ozone ouer Taipei -
Shih-tsung Lii
Abstract

Vertical ozone distributions are estimated from Umkehr ohserv-
ations at Taipei, according to Walton’s method A by nomogram.

Ozone in 12-24km height is about 49.4% of total ozone or more,
and ozone in 24-36km about 28.8% of total or less.

The statistical relationships between the total amount of ozone
and the temperature in upper atmosphere at Taipei are considered.
It is given that the high correlation of ozone with temperature exist
at about 100 and 500mb. more over the results are compared with

those of Tromsd and Tateno.
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P Wave Velocity in the Surface Layer of the
Earth’s Cmst in Tazwan
Ming-Tung Hsu, Chin-Yu Yang

Abstract

_ 'Using' the data of shallow earthquake occurred near Hengchung on
August 15, 1959, and applied Herglotz-Wiechert method for calculating
the P wave velocity in various depths within the surface layer of the -
earth’s crust in Taiwan.

Considering the discontinuous change of P wave velocities due to
depth, we -assume that the surface layer of the earth’s crust in Taiwan
may consist of two IayefS, namely the depth of the first layer is about
19 km and that of the second layer which .is equivalent to Moho layer
is about 58 km respectively. The average P wave velocities are as

follows: . : T : .
V5=47Tkm/sec.  Vp*=6.88km/sec.  Vp=T.68km/sec.

Compare these values with that of the other regions such as Eurobe,
North America, Central Asia, New Zealand and Japan, they are quite
consistent with the results of Japan which were calculateed by Matsuza~
wa. It is also reasonable that in view of the theory of isostasy, the
depth of Moho discontinuity in Taiwan where the Central mountain

range is pretty high, is slightly larger than Japan.
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#£1:Pz &
Localit 'Earthquak Velocity, Authorit
ocality rthquakes km./sec. nthority
A A ciietnnraretesicrmastinsaarsanrin ses Central Asian 554 Rozova
Japg_n ........ henedARs et teratabsanan Japnese 5.0 Matuzawa -
‘Matuzawa, Yamada
and Suzuki
Mount Asama (volcanic,
Sept. 18, 1929) 3.56 Isikawa
Europe:
AUSErIa --reerermsieiinnineiines North Tyrol 5.7 Grafe
5.724 Jefireys
Schwadorf 5.60 Corrad
5,598 Jeffreys
Tauern 5.4 Conrad
5.627 Jeffreys
Belgitm eeseesessrmnrarincan «ese| North Brabant 562 Gees
Central and western ..................................... 5,570 Jeffreys
England «ooeeereeseenininendien. Herefordshzre 5.652 Jeffreys
France:
OIFNE correrrenresnsansansssaninsnsas Briouze-St. Gervais 5,4 Mourant
North of Brittany coast English Channel 5.4 Mourant
West coast of
Normandy:-s-=seeserarennss) Jersey 54 Mourant
. 5441 Jeffreys
Germany:
Baden ................. Vissipsncraas Lake Constance 5.55 Hiller
Brussia o veessesnsensl Rhineland 5.6-6.0 Gutenberg
Sear 5.6 Landsherg
Wurttemberg South German I 56-6.0 Gutenberg
5.556 Jeffreys
South German I 5.6-6.0 Gutenberg -
5.522 Jefireys
Greece:
Cephalonia -eceererereanseannia Argostolion 5.8 Stoneley
Tialy reier reesians - Carnic Alps 5.7 Caloi
Switzerland eeeense Visp 5.70 Wanper
- S5.57 Quervain
Yverdon 3.75 Wanner
Yugoslavia:
Croatiaws s Kulpa Valley 3.6 A, Mohorovicic
5,637 Jeffreys
Dalmatia .- Imotski 3.50 Tillotston
New Zealand.«-esssire.. rerennana Gishorne-Wairoa 5.5 Bullen
North America:
United States:
California:sesssiees YIRS Niles 5.4 Byerly and Wilson
Parkfield - 5.6 Byerly and Wilson
Sierra Nevada 5.5 Byerly
21 earthquakes in
southern California 5,55 Gutenberg
Whittier 5.55 Wood and Richter
R2:pt 2 H OB
; Velocity, o
Locality Earthquakes km [sec. Authority
Central Asian 5.99 Rozova
.| Japanese ' 6.1 Matuzawa
6,2 Matuzawa, Yamada
: and Susuki
Tango 6,3 Hodgson
Europe: :
Aastrigesrsesssssasiessidinransaens| North Tyrol 6.7 Grafe
: 7.082 Jeffreys
Schwadorf 6.47 Conrad -
6,468 Jeffreys
Tauern ) 6,29 - -Conrad
6,254 Jeifszys
Belgium -- North Brabant 6.42 Gees
LCentral and Westernm..... T S Jeffreys

6,498
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England. ccoreonmemiannanniae. Herefordshire 6.3 Jeffreys
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Orne ceeresesasresersanrirraisa «| Bricuze-St. Gervais 6.3 Mourant
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New Zaland-«vre-sseermmernsaanenn| Gisborne-Wairoa 63 Bullen
North America: -

United States:
California «reverrrsererenrnieeas Sierra Nevada 7.4 Byerly
T A TWa Il evasanrrosreares rovnsinnrns| sveiosnrenrasvaneeines roee . 7.2 Jones
#3p 2 H E
Locality Earthquakes ng}:ég' Authority
Asia:
Centralrveriosrassansirnssirearanns Central Asian 7,82 Rozova
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km. deeth)
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Lake Tazawa 7.7 (130 Oka
km. depth)
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. 8.23 Jeffreys
Schwadorf ! 8,12 Conrad
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Tatern 7.83 Conrad
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Be]gium.............................. North Brabant 7.63 Gees
Central and western....eoor 7,764 Jeffreys
England - «sresevereininanins veel Dogger Bank 7.86-8,43 Gees
i Herefordshire 78 Jeffreys
France:
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Nerth America: -

United States:
Californid - seieereesnesenasd Bureka 7.8 Sparks
Niles 7.9 Byerly and Wilson




Northern coast 7.78,7.83, } Byerly
7.84
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Report on Typhoon ~ Nadine..
Abstract

Typhoon season began quite late this year. Nadine was the first
typhoon which affacted the Taiwan area. The tropical storm deve~
loped northeast of the Phillippine Islands and was located at 17.6°N,
126 5°E at 0600GCT, 22nd July. Three days later, the storm passed
through the Bashi Channel, some 100 kilometers south of Hengchen.
Packing 80 m/s center winds, Nadine moved northwest at an hourly
speed of 10 kilometers. -

The Taiwan Weather Bureau issued its first Typhoon Warning
at 2p.m. 24th July. The highest wind reported was 233 m/s at
Kaohsiung. The heavy rainfall, due to topographical effects, along
the east shore and notheast portion of this island began on 22nd
July. A total of 1118 millimeters of rain fell at Nanao within the
period 23-27th July, while Hsinkang had nearly 500 millimeters
during 22-26th July. Downpours touched off landslides in east and
north Taiwan, blocking three major highways. .

When Nadine reached the vicinity of Pratas, a small storm named
Qlive approached from the China Sea. The Fujiwara effect was
noticed shortly thereafter. They joined together into one storm on
27th July. At this time, Taiwan Province Weather Burean had lifted
Typhoon Warning twelve hours later, Nadine completed its counter
clockwise loop and accelerated to the northeast. Taiwan Weather
Bureau relssued a typhoon warning at 4p.m. 28th.

Nadine landed near Tainan at 6p.m. 28th. Highest wind only'
225 meters per second was recorded at Kaohsiung because the
storm weakened prior to landfall. Precipitation totals of 100-200
millimeters were noted in this area over 24 hours. A few hours
later, Nadine was reduced to a tropical depression.

The following statistics apply to Nadine’s sideswiping of Eastern
and Southern Taiwan: 6 killed, 6 reported missing, 2 severely injured,
24 houses completely destroyed and 57 houses partially destroyed.
Damage to banana field alone is estimated at NT$% 102,582,120. The
_total loss to agriculture and forestry was estimated at N'T$ 145,789,000.
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and its isotimic analysis during
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southern sea of Taiwan.
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and its isootimic analysis during
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Fig 7: The sequence of pressure, wind
direction and velecity, and rainfall
which were observed at Taiwan .
during typhoon Nadine's passage
{(whole barb-10K TS, half barb-5KTS)
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‘Fig 8: The distribution of rainfall in Taiwan
during Nadine’s passage {(solid line:23-
27th July, Broken line:28 July)
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Table 1: The meteorolegical summaries of TWB weather stations' during
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Table 2: The meteorolegical summaries of TWB weather stations:during

Nadine's second passage. 5TZE 7 288 .
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Prediction by Objective Methods
Yulei Chen
Abstract

.The threatening effects of hurricanes in the Atlantic are in many
-ways like those of the typhoons in the Pacific. While we are making
every ‘endeavor to improve the prediction of typhoon movement, it is-
profitable to look Into the successful example of our counterpart ——

, AStudy on tke Achievement of Huricane Motion

the National Hurricane Research Center of the the U. S.
Aside from the general description on the efforts made by NHRC
for the past 10 years, this article lays emphases on the following

two points:

1) the useof screening regression method which leads to the currently
best objective forecasting method of NHC-64 —-- its history of
development, choice of predictors, forecasting equations, accuracy
on operational basis and synoptic-climatogical interpretation.

2) the feasibility of its direct application in the Pacific.

Other practical considerations relating to the problem are summ-~

arized in the conclusion.
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Table 1. Summarized characteristics of forecast systems,using regression method
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A Study on the Relation between the Radioactive Background
and the Meteorological Factors in Yen—Liao and Shia—Liczo

S C Lu F. L. Chen
Abstract

L. Shich

In Taiwan, a mountainous island, the weather factors are greatly
affected by the mountains. The turbulence usually caused a great
falling of radoactive fallout. The Author in order to understand the
distribution of radioactive background count, has chosed Shia-Liao
and Yén Liao two spots for investigation station, during 1967. The

results show as follows:

@ The correlation between radioactivities and wind velocity, rainy
days are positive. But with temperature the correlation is negative.

@ The radioactive background count in Taiwan area is much infleunced
by the terrain, where towards NE monsoon gains a higher value
of radicactivity than on the leeward of the NE monsoon.
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Table1 : Monthly Mean of Radioactivity
PO EHE A
Radicac- \Mo-~ B
tivity nth— A~ A=A mMEB HA|AA|BLB|ANRB|WB|TAHF—ATZA & 3
Erip|
B \ Classi- Jan. | Feb. |Mar.| Apr. | May.| June| July | Aug. | Sept. Oct. | Nov. | Dec. [Average.
%ﬁa- fication
tion
Eﬁﬁ%ﬁ B 021 004 o004 002 002 o©01f 003 003 003 002 €02 005 0.04
Falling G 117 0.5 009 005 007 004 o004 o006 004 005 007 008 0.16
Dusts
‘lf;‘ﬁ = g | B | 6262 1388 0 22.23| 15.07| 2,86 32.08 0 4508 7.34] 9.15 19.09 19.11
Shia- pain Water| g | 49308 5657 1676 5227 1676 052 19.24 1397  — 22.85 1466 8149 6717
s g | 8 3.24] 2290 1.55| 0.2 o087 1.01] 153 194 132 120 146 323 1,75
Alr G s.o8l 481 332 440 308 295 293 378 149 3200 289 3.5 3.74
B IR A ' 1 o
Naturally | 052 o011 o012 o004 o002 oo01 o002 003 006 002 ©03 004 0.07
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. 18Ls
&@ﬁ w 4 | B | 17088 59.34/ 11316 21.82 1042 1054 1989 1562 35011 14.66| 14.83] 24.08 4252
Iios [Rain Water| g 02183 117,920 167.16) 53.33 4351| 28,86 31.43 14.43| 5866 5L12| 5378 55.67 141,49
o 3 S 571 173 2 1,53 159 1.18 .
wip | P 1.34 134 3471 zsY 150 069 157 173 a7 5 9 176
Air 607 3.9 422 493 292 284 539 397 389 313 372 307 3.94
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The weather condition after Communist Nuclear Test in 1966
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Table 2 : Correlation Coefficients between
the Meteorological Elements and the Radioactive Contents
H B & L AES | i
Correlapign Meteo. {
Coefficient ElementsJ B wind S8 P = w§ i Iﬁ}?ﬁ E'f 5
- I in o, 0
%aﬁﬁca{i‘;ﬁ ! Velocity Temperature | Precipitation Rainy Duy
i \ |
Station _ ‘ \
5 /S [3if % ¥
_ Naturally Eafling Dusts + 0622 — 0548 —~ 0,039 + 0,604
B - o P N
Shia-Liuo Rain Water + 0,302 — 0,225 o+ 9.122 + 0491
& 02 g Bl hose | ooom — 0094 + 0.706
I B
Naturally Falling Dusts 0.1:3 — 0813 + 0.063 + 0.485
[ &5} & _ _ ) 5 —
Yen-Liao Rain Water C.091 _ 0.854 - 0.272 + 0.410
e Ut A ™ HE 4+ 0.058 + 0116 — 0452 — 0059
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Fig3 : Frequency of wind direction at
Yen-Liao :
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The Radioactivity in Soil at Yen-Liao and Shia-Liao

A
Month| — K -~ B = A M A a A ~ A
| Jan. Feb, Mar. Apr, May June July
Station
24 7 Beta 1045,80 142345 1101,01 1228.23 821,22 135290 681,70
Yen-Liao Gross 2350,25 .2394.88 1503,25 2911,49 986,63 23068,90 1323,28
F b Beta 780,20 558.55 1766.86 585,59 41027 310,91 765,63
Shia-Liao ' Gross 922,25 661,94 242073 944,40 986,59 796.90 1120.46
E — =
Month; i H g A + A +—A +=H Mg RO <
Bl Aug, Sept. Oct. Nov. Dec. Total Average
Station
B b Beta 832,65 862.95 104190 171395 1562.39 13668,15 113901
Yen-Liao Gross 1939,80 1917.84 2125.49 2543,63 4092 86 26358,30 2199.86
T E=d Beta 435,50 303.17 358,24 423,30 365,25 7070,51 589.21
Shia-Liao Gross 748,44 78265 82847 1033.81 810,69 11857,33 988,11
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Table 4 : Radioactivity in Plant
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P PREE WRRN gy g | POORE [0S R | S | Disintesr- pagioocoiory | M 2
. . ation per

No. RIimSITESRS  sore | Members loros|Driedashy| Sioms | P°° K8

wi. | wt. | wi. Beta‘Gross| Beta JGI‘OSS

Remar-
ks

- : cpm| cpin| ppeflcg] pucfks
8 |56 4, 2 [56, 4.281 St%m L:é%af 130g 10.92g|4.372g| 135 | 8.4 |3014,693365.46

= =<l it
Morning Glory
o

B s %
14A | 56, 6.28 156, 7. IOMcurnia:ng Glory | Stem, Leaf

50 | 10,00 | 2,102 7.0 | 10,4 |1954,02 520287

# wo| w
14B | 56. 6.28 |56, 7,10 Sweet Potato |Stom, Leaf S50 | 880 |L.155 27 5.2 | 414.14}1429.43

2BA | 86, 9.25 |56.10,27) ot ot Potato |Stem, Leaf | o0 | 790 |0.695 | 751 7.2| 692.22/1190.95

% mo| %

23B { 56, 9,25 [56,10,27 Wusk Melon Lenf 50 | 6.30 |1.650 26 1.7 | 569.71| 6587.59
1§ I

32A | 86,12,21 57. 1,11 Grass Stem, Leaf 50 110,00 | 1,515 | 135 | 10,3 |2716.093713.87

a

32B | 56,12.21 |57, L1l go o Pothto |Stem, Leaf | 50 1000 |0.865 269 | 245 3090.06| 5G43.82
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Table s : Radioactivity in Plant

B | @ 2 I—mﬂ‘@‘%ﬁ_’_' EBER R
tation Yen-Liao Test by T.W.B.

s o | ik (Ao an SRR
Sl EA TR Bz y S 1 LR
G | PRI URRI o g | PO GG ml | mw Disintegr-| Radioactivity | Hik
L s . ation per

No. [VBEADS(TESUNG  gor | MCmPCTS GrossDriedashy|_Somg | P°TXE  Rem-
wi. | wt. l wi. Beta ’Gross Betia ’Gross arks

94 | 56 9!56 4,28 R B L 50gl3 2 %o 8t 530/73g 8‘5(’3/4%
. 4.19 56, 4, i 125 150g!33.08¢|1.336g| 146.9 | 84.9 | 8687.73 8998,
i g&'
9B | 56. 4.19 |56, 4.28 P?‘i"‘ L a‘f 150 |8L.1L (2615 | 89.8 | 81.1 | 10395.00] 16824,73

13A | 56, 6,24 56, 7,10 50 | 9.90 [1,105 | 45.1 | 26,5 | 6618,15| 69569.24
|

#£ o 75 | w3
Morning Glory Stem, Leaf

- 17 £ :
13B | 56, 6.24 ;56. 7. 1% Pine Loaf 50 (23,20 |0.688 |153,0 | 923 | 13979.06 15113.57
| i S
24A .56. 9.27 56,10, 27 Pine Leas 50 119,30 |0410 | 463 | 493 | 3074.32 5866,70
2 ¥R
24B | 86, 9.27 |56, 10, 27 H i Stem Leaf 50 | 8.10 |0.605 | 14,1 | 20.2 | 1132.85| 2908.60
Sweet Potato Flower

24C | 56, 9.27 56,10.27 50 | 9.80 10.630 7.2 184 603.38| 2758,90

Morning Glory Stem,Leaf

%; it 5
27A | 86,1216 |57, Ll Mo L2 50 | 500 1040 | 113 | 89| 1519.23 2202.93
27B | 56.12.16 |57, 1.12 " s 50 |19.00 |0.640 |123.5 | 84.1 | 10496,51] 12810.11

Pine Leaf
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Theoretical Analysis of the Ducting Echo Phenomena
Riey-shan Lin ‘
Abstract

For most purposes, the speed of propagataon of an electromag-
netic wave may be considered to be constant and equal to the speed
of light in the free space,3X10° m/sec, However, for many radar prob—
lems one has to recognize that the atmosphere is significantly diffe-
rent from free space and that the observed airmass properties are
sufficiently variable to produce small change in the speed of propa-
gation. These small change are important because they may lead to
refraction of the radio ray and produce the ducting phenomena in
the some state of atmosphere. It is important that the radar observer
must understand throughly the ducting phenomena.

With this end in view, the auther firstly found the necessary
condition of ducting phenomena from the Snell’s Low, and then we
stated the kind of ducting phenomena. Lastly the auther analyze the
ducting data that is observed at Hua-Lien Weather Station in 1967.
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Fig 1: Schematic Diagram of a
Electromanetic Wave Path
Over a Long Distance.
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Fig 2: The Relative Chart Between
Ducting and Electromagnetics
Wave Path (Standard(A), Simple
Surface Trapping (B), Elevated
S-Shape (C)). : '
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The Climate of Taichung

Yeuch-ngo Chang
Absrtact

Taichung was a warm winter and hot summer climate, which
remarkably influenced by its topography and monsoon circulations.
The mean annual temperature was 22.4°C. from April to November
mean monthly temperature was about 20.7°C. The hottest month in
July was 27.8°C and its absolute maximum temperature was 39.8°C,
which happened in 31th July 1951. The coldest month of a year was
January and the mean temperature recerded in January was 15.8°C.
The absolute minimum temperature was -1.0°C in 13th. February 1901,
The annual mean precipitation was about 1780 mm and there has a
long dry season in Taichung. Annual average number of rainy days
was about 125 days. Number of broken and overcast days in a year
was 209 while clear days has a number of 174, The annual number
of sunshine hours was 2463, It takes about 56% to the rate of poss-
ible duration of sunshine in a yvear. Mean relative humidity in a year
was 80.9%. Mean wind velocity was 1.7m/s, but the maximum wind
velocity recorded at Taichung was 26.6m/fs which occured in Sept.
16th 1912 during the passage of a typhoon.
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The Relationship between the Typhooﬁ Track and the 500mb

High Pressure Center and the Téfough m the Mid—Pacific Area

The utilization of 500mb trough and 500mb high pressure on
forecasting the typhoon track is the main subject of this report.
For which author studied the statistical of typhoon data with the
proper time of Northern Hemisphere 500mb chart and 500mb 5-day
mean chart discovered that there were highly relationship among the
typhoon track, the 500mb high pressure and the 500mb trough.

After pratical appliance, author got the idea that if the trough
is staticnary the result will be more effective and also got three
principals for forecasting different types of typhoon-moving as follo-
wing:

1. Two typhoons moving along together,
2. typhoon moving along the edge of high pressure belt,
3. there is a stationary trough deepening in the middle of north

Pacific, while the high center moving east-ward.

Author have given the examples for three types as said above in
this report. Being the trough of 500mb of N-Pacific Area more evidi~
iently during summer season. So this method is quite good for utili-
zation of typhoon moving forecasting.
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Report on Typhoon “Wendy”
Abstract

)
A

'On 27 August, a weak cyclonic circulation was discovered on the
synoptic chart just northeast of the Marianas. The low reached tro-
pical storm intensity the next day and moved on a westerly course.
By 02Z, 29 August, reconnaissance aircraft recorded 70 knots center
winds indicating Wendy probably had reached typhoon intensity.
This typhoon intensified very rapidly thereafter, 130 knots center
winds was reported at 00Z on 381 August..

Meanwhile, Wendy moved on a northwestly course about one day
then changed to a west-north-westly direction. Late on September
3rd, the eye of storm was reported at 22.8°N, 128.2°E and began a
rather unusual west-south-westward movement. Typhoon warnings
were issted for Taiwan on the morning of the 8rd.

The center ot Wendy passed near Lanyu in the early morn'ing of
5th. The maximum wind velocity recording at this island was 65.7m/s.
At 2 am. on 6th, the storm moving off Hehgchun started churning
into the Taiwan Straits at a much slower pace, indicating a little

northward movenent. The foehn effect was reported at Taichung with
a maximum temperature of 89°C at ! p.m. and Hsinchu with a maxi-
mum temperature of 37°C at 2 p.m. on this date. ’

The storm brought torrential rains to the southeastern part of
this island and disrupted highway traffic for several day. Precipita-
tion in some parfs of the island during 70 hour period was over
500mm, 417.9mm was recorded at Hengchun, 398.Tmm at Tawu, and
281.8mm at Taitung. Maximum wind velocity recorded by TWB
stations on Taiwan itself were 250m/s at Tawu, 20.2m/s at Hengchun,
and 19.2m/s at Kaohsiung. .

_ Afterward, Taiwan Police Department reported altogother 94 hou-
ses were destroyed during the onslaught of the typhoon. Another 52
were seriously damaged, 6 persons killed, 19 missing and 3 injured. The
damage to agriculture and forestry was estimated at NT$ 4,354,000.
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Kenneth T. C. Cheng
Abstract

This subject has been increasingly interested by many authors
due to the increasing of the population in industrial cities in many
parts of the world. The problem of air pollution becomes more
serious on environmental sanitations to such urban communities.
Meteorological effects on air pollution are hardly differentiated from
such artificial phenomena in some cases. The dust falls and wastes
from the chimneys of industrial plants made some remarkable change
on local climate between urban and rural districts.

The annual number of foggy days in downtown area of Taipei
has been tripled than the previous decade and coincidently the annual
number of hours of sunshine has been decreased to certain extent.
Similar environmental change on climate has been found between
Kaoshiung and Tainan at southern part of the Island where is an
industrial area and also a harbour.

The weather with persistent fog or smog generally prevailed
under the synoptic situation of the cover of an anticyclonic center
or the wedge of the Pacific High. It means that fog appears under
the condition which is either to have sufficient radiational cooling or
due to the advection of relative warmer maritime air mass moving
over relative cool surface. Such monsoonal fogs usually sustain a high
inversion ower northern portion of the island where the fogs are
more persistent than those are formed under night radiation. They
generally appear in spring.

The distribution of dust-fall in Taipei Municipality appears in
concentration to south-western part of the city. This might go along
with the distribution of prevailing wind directions at different loca-
tions of the city since ENE wind is the most prevailing wind direction
during the whole year. The average monthly dust falls in Taipei
show their maximums in the months of summer when the average
wind velocities are given below 3.0 meters per second. This value is
quite closely in agreement with the value made by the invesgtiation
of Jandsberg. The diurnal and seasonal distribution of dust falls in
Taipei are similar to the observations made at Kew Observatory near
London. The trends on 'the ‘amount of dust falls during last decade
have been discussed to certain extent. Some suggestions in making
observations on urban climate and on cortrol of air ‘pellution ~have
also been treated in the epilogues. :

Its Relation with Air Pollution in Taipei
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A Study of the Rainfall in Taiwan And Its Relationship

with Upper-air Circulation Patterns
Yuan-heng Wei
Abstract

In previous papers, the author showed that the annual rainfall in

Taiwan is closely related to solar-activity. The annual rainfall is above

normal during sunspot maximum and below normal during sunspot
minimum.

In this paper, the above relationships are studied in detail and the
names “rainy year” and “dry year” are given separately as sunspot
maxima and minima.

Statistical analysis of the seasonal rainfall distribution during the
“rainy year” in Taiwan indicates that the monthly rzinfalls through the
year are mostly above normal, which frequently occur in winter, spring
and autumn months. This condition shows that in the “rainy year” the
rainy season as “Mai~Yu” is occurring more significantly and more freq-
uvently during the year. During the “dry year” in Taiwan the opposite
condition prevails. Four stations data are analysed which stretch from
the north to the south of Taiwan and outer islands, where similar results
are obtained.

Synoptic analysis indicates that, as shown on the month mean 500mb
chart of Northern Hemisphere, the upper troughs and ridges are very
different in positions during the rainy year compared with that of the
dry vear. It shows that:

1, The Eastern Asiatic Trough is displaced to the west and north of
its normal position during the rainy year in Taiwan. The opposite is
true during the dry year. :

2. The Asiatic Ridge which is closely associated with the Siberian
High on the surface, influences the weather of Eastern Asia significantly.
This ridge during the “rainy year” is displaced to the North and to the
East of its normal position but during the “dry year” the ridge is displa
ced to the south of its normal position, and the longitudinal changes are
the same. . )

8, The Bengal Trough gives much influence on the rainfall in Tai-
wan in the winter half year and it is much displaced to the south, to
the east of its normal position and intensified during the ‘rainy year”
in Taiwan. During the “dry year”the opposite is true.
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The.a‘bove results are useful for long range weather forec_asting and
further study should be directed to the fiveday mean chart and daily

chart using this method.
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Fig. 2. Peng-Chia-Ya and Lan-Yu yearly ra
infall anomalies with sunspot cycles
s = R [

RS A f » MBER
SR RIEEUR B TOMEF] 2
WHRER o 75 (O] » SRARE
o MBS BRI IS B
ERETSE 20551 o IR
o FE LB B o

DBERFT » £HEE [ETWE
1 BHERRES » RATERE

(R) FFBPEH-HEH}E]E:{

I
I I
- apt N
~ VAW 3 o
il s ’ Y »
/\ \ ' VN
. t \ | i DN A
] v 7 'X Y
’ 4 = .
A
\/ ‘

O BRREEPURE—FG  E-50% ) RAARF
ERB-4%  WRERARNAAR - AESERME » &

| =l Vf' A 100% » W+ Al » AR
o ] N ’ . FHE-OGA L AT o
Hoe o 2 HETEEESPERES » BES
-is ® I % @ @6 w8 w0 G2 o e & W& HARBETZM/L » B
wEh e LA Hok o (B H T RIS A RRIE

BB » LRI Rk » SENUET »
BEETE o RFNEFREBESELEE o 7EH
T & BRRER B BN MEEETR
FA%o t bk BHEE (R4 » K BEFEAW
BERLEEX ) $OREE  ERES A NRES

COEUN o BEREETNRAY  WRRETE ) BEER

o LIRS TRA » XBEF
BT o

e

RSN » EHE

Bk WERPRETR SREE
(1897—1966)

Fig. 8. Monthly rainfall anomalies in the

“rainy vear” and “dry year™ at

Taipel during the period 1837-1966

50

L 40

B 5

; 2 _;20

st

e 10

= 0.

-1;;‘.?[‘3.10 | 10

—%E‘: T 20

RN . 30

ZE 40, o TS RE Y LR L 4a
: T T T T T T

1 2 134 55:} éé 1'0. 11 1=

BAE T2WF] » WREREER » B
I HEF32% » BEAMETIE40% » MEELER

ZM;

Ty M U MEERERE R » Bi57510%
THERELELEL » MRFUBLER o

HES "ﬁxﬁﬂﬁd*rﬁ&"ﬁﬁé;fﬁ"‘i’rﬁ{t
(1897—1966)

Fig. 4. Monthly‘lamfall anomalies in the
‘rainy veatr” and ‘dry year” at
Heng-Chung durmg the period

i

1897-14966
1 2 3 4 5 6 ¢ 8 .9 10 11 13
90 90
80, 80
M ] "
E g0l
B 60
45 504 v |0,
i
;2 40, i o
R S lf“
304 '/ 0
i
201 )
10, _ q | o
0 : /\ ot
ﬁi \J L
2 -1 . b Yoo
ﬁ 25 IS ! ! j }
= AN d .
B N IO
B -0 g Ty
@
& _401 NS 45 5 7.8 9 6 11 13 °

CHEE TOWE] O 2FEEATR BB AE
T HAFERER — 2092 B %% » BIRSREEH
mﬁ&%fﬁ’Tﬁéﬁﬁﬂﬁﬁ% @mﬁ&ﬂx
BELREEEZ Biye

%ZE@E%W&&W@’@E@&%$4?R
REH BT EERR S RiEEm A
B35 » BT BEIERER ; HILAR S 45




2R JHT LR R LA B f’E{IEf}JLF’rt'/é}
#7 ¥ ZIBE R IEREME: o

2. B — KBNS B A A B R 2

BRI R BERENEESNRORE
16 kB % BRI E R R o Bt —2F
BEE—-KBR TR [$/E4E] (1957594
) o+ R [ATRE] (1968—6547) - fEHEEZ A o
Wi e v A B 2 B A BB A o AEANEE LAl
T AR T DI MR AL B fRAB IR T o
B BB WRADTEZ RS Y -

MESRFEITUR » L —RERTEET B 5
z TEME] & THRFES » Erﬁlﬂﬁ!?ﬂﬂ\&'ﬁ HTER

RERZEML TR
(U%?@ﬂik‘ﬂi [&/E] (R2) + 2B R
WRIER (ST—80=/R A4 - H 7 A RER

C— 18 —

Fo FUHENLSES OYWESBAER » kAR
M FPHEN G BAEEDR9% » WREZH
7 KRBT -30%E ARG « EAbEERE »
EAWRE RANET » TRRREERABRIEED
B WWERXHAR o HAF—HErMARARESD
o TS A RERESAR > BEWAZWE » EEER
ZR O ARAFRERS WRHRERBRT [E2K
% | (MMY) By » I ZEZPHR ) IW=F 0 &
—RZ A HHBREEESRS M o

HELEEWE » ANEES (1957—-63=/F41
) A6 A RIE » £ HBIREFSRAK » RAE
JERE86% » MBI/ - EEEAWE » BB
B  BRGH > LRI EBREDERE R
HR RIS 2 o RABRETR-47% 2
BETAG-

F= EESWAEKAMEET (1957—195%) \Wokh
Table 8. Taiwan monthly rainfall anomallies in “rainy year”
during tne period 1957-1959 ‘

;ﬁ\é“\f wml iz 3| a5 | 6| 7] 8| o ||| 2] Year
T
A | = | =1] es| 2| e 7|-1w0] se|-39| —6] —2! 2] 18 7
g | # | —20] 56| 36| es| 4|-—13l-33| 21} B33 —47| 55 88| ~23
8 o fE M| 18] 49| —5| 34| ~36 8128 -23| 43| 14| 104| 35
B B . 20| 54| -4 1|-76| —1| —2}=20|. 12|37 —5| 63

o B [PRE] éHT s (1957—1909) ﬁfr}kt
Table 4. Taiwan meonthly rainfall anomalies in “dry year

during the period 1957-1959
g wl v ] 23| 41 s | e | 7 | 8|9 | 10] 1112 Year
& I om | as| 33| —sa|_so| 5| —n|—z9| 26| 14]|-eo| 1]-12] -3
2 B % | —10| 56 50| —73 61 | —19] 58] —59 | —40| —20 50| —4B | 48
s | w 1 om | ] 29| -2 -32| 42| 27 ~e5|-13| 4z|_10| 23| -15| . —5.

g om e | =12 =1 =81 =58 =1

| ©24p 38| =51 27 37 26| - 16 —10

QB3 BTE THRES » 'éiﬂi‘r’aﬂﬁ Tfﬁﬁaﬂﬁ C
1957 —B9= 4 p3) - %‘/\fﬁﬁ’ﬁE (R=Z) 2 &

BMUBERTKEER  BAFREESRR 104 Y HHE -

ZIEE%} o TANESS » MBFERS ;‘&E{f} LN
BEEER-81%  MBAT AR o ‘
TETF] WRAEFEREN ) SFAHK 0

+—Ay o WRAETS S SHHREFEAEE - HF KA Al 2R A LA o HRE

Aty %ﬁtﬁﬂﬁzls@ ~36% y HWERER A
wE [E W] HABANBRIESRS 2
BWNTEASEEE RN ) RERBRATEHS » 1

AR R T &y R Fy‘ﬁiﬁ.] P BEWE
£7 0 BRENOH » Winsilz R 58 » fhit—
B RURRIERHREE iiﬁiﬁﬂ'ﬁ%f’ﬁiiﬁ%im




CHEFAMA  WRAES » R

— 14 —

92 BB SR
BESI o
BRAE L TEREL ﬂmﬁmﬁ$, fLEE

EESERERR  ERRSEN  NEEHET 4
B ARETESN N

BEUESHE  RABRABS RS (BE
) P HRBREES BRAZ—8E  FBEERXTZ+
ZHEZ S AR AF KNS AR o
E—EERS ) BESWE  BRATESREA 1 %
ﬁ&ﬁﬁiﬁﬁ$°TLEWFﬁkm~iﬁE§ﬁ
SEHEFI o TR » BWIE TSHE SN
@%~ﬁﬁ%%§:ﬁ&ﬁﬂ%$%~@%&@%2
MR o

E*wﬂ » BORERES 2 K 0 B

WERA ST TOWT) (ZFRM) » BER
ZEE M WEESSE c BANRATESE -~
65% » WBHEL S « RBEET » 2EET=MA
’@ﬁ&ﬁﬂgﬁﬁﬁérﬁﬁéﬂﬁr&mﬁjz
TETLAEIE <

WL THRE ] » FREES » 2454 8
A Es AWRAIET ) WREEERE c BAF.
BEEE-559 » MBIEEE G o MBS AFBNES
EER s BARTY » MBATAR o :

HEBRE AR & TOTE] » FE
;o ARAESZAL  uEFALRS + AETE
IRk o WA BRI 2 E R R E o

gw&r&mﬁjsﬁiﬁﬁﬂ%zﬁﬂaﬁ$

iy (BEEX) » EREZEE

T @@%ﬁﬁZﬁﬁEﬁ$’f@
o WP — RSB H + ERERESZE50% D)
T FoMRARESR MsHEe SR
& HEESER » BEKR-50%E
| * » RS EFFMISTAA » R IRE o

o EERROTE » ENHEL T
' W i EREE TR ) ATHR
REERITERZEE » ETE R
MR ER TR Tz R A

M : i [EWE] SUNREFBEEL

o T R RBR IR RET EZ DT o

Fig. 5. Monthly rainfall anomalies at 4 stations

in the “rainy year”

BEBARE TPHE] (BFER
re) s ZEALFEAEE HEET (196365

(1957-1959) in Taiwan

ZiEZRY) B IHEARAES  F

% R RENRAES » BAE—59 -1
% ) BHBEERIR o BT [5F |
B AWBIEET  BEAEE 5

FREHEN » B OS5 T

DFE ) B o | .

EEE [HFE) 5 24+ -HE

RSB AET » BAM ~TOBUER
TS Blb& B RS 1055

|
I
DY . i

EBAML L HATE
Ly 8L
LI
il &

I |' III

B ﬁTﬁﬁTgﬁ%@% 1 TPW ﬂi_f
fi"“ ZE&E@’E&%E °

_ A B F}FEEJ ﬁﬁﬂﬁ%ﬁﬁqsﬁﬁiﬁ{t

‘ Fxg 6. Monthly rainfall anomahes at 4 statnons in
the “dry year” (1963-1965) in Talwan




o~ RESEXRIER
—HRMARIES > S RET » EARENY

» REEREE o BB EEE ﬁ%ﬁEgSOOmb '
EEATERERE » ST RRRZHY - B85

Rl EEaEg » 204 A EE2EE ) REANE
PR K IR ML, o 7
L O AERR ¢ IR 2 R 7
AT RS — (S R.L 5 S B00mbEEHE S 153 4 I »
FEATERE » IWEBA SR » e ETL »

5 HEHBTEN ; ERTAFER—KALEE
 ALRIE RN » KBTI » TR AR
TEEE) 5 REETERREST  RLES B

SRME » WA PRUEEE) » HEEMELBIR -
 ABEEEE RlLPREEREREZEG 1
Hop bzl s BEABRTREZ Y FHUHA o

- 15 —

BELREE (A) Fs

1R R« AR (—A4) iR

CIREREE  RZETON (RFEN (A) EENETERE

Bt Efespomb HRLR
8] (i1946-60) It 5%
%ﬁ&f@%ﬁﬁﬁm
IR (G
- “ ‘* - “ }\'cfﬂ" «-J ,P.‘ ‘.",w.w”-‘
\ / 3y A Yy W
Al ] . . [
u?-\/ .

- 709

Akt @RS R |
 BAUFRECRRY
R oo 842 &

WHTES o HE (BAR) B i 85°N » 5
A » BIRZE MRS Rt R T B © e — ik
SRR s HEEE RO RIS EAE »
ST B (LR P R T SO°W BB 5 LRI EAE
H 2 BWAER 500m (FEEEEZRME © I
FARREAL » 247 S TEI T2 TR ER » HAEH,
Hi% o WERHRDE > k@ (Taimyr) £BZL
B R LEETBERAHER.
2. LA ER : AEHE500mbE & » A
=@ 25 ~1AR2A) + BANAERDL i
B7EVE (ORI EED » SRRRE60° N » BB 140°EfHE
P REIEBT R SHEESER o =518  HEER
L TREETE ¢+ WSS (EIRAY o IR RIRT B 2
T o WAL 60°N » ILEEH - BEE
L (GEREA) o HE A IEBRIER A m
y EIH R RE180° » TOAE 2 » JRE]
HFEHI0°ER (B60°N) » Ba—ERERR
IEMECIL— % o AR » LAZEUSEL
) HEMERFEERE 8 EANS  BE
F— B4y FERT AT o (I BREN (I
BREHD o TREROLER ($FEY) -
. fERE500mbESZEIE » FEADHE ISR - ok
BRI ET  TREASMEG L SR HER
CORERREES ~ RE S  FER BHIE  I=ME
BB s ARALE A RS AE R O R EE
CARERER B0 o 7 R T A T L 2 o
» BB 5 R e o b R BE 2 AT o
) AR R B '
CHERRELL - BB AR
» IR TEI  HRIRY: - BN K
Y ERE R EE R » T B o ZE RS A2500mblgl
> ARSI T-EAREY Kk
WEREERRRFRIET » A2 B o 1S
EEWMR G » HTEEEE  BERRE—E
T BREFEIRE 5 AL BRI 2 B A
o TR TN o 7ES00mbiTEE T IE » A bz g
2 TR o Co

" Fig.-7. . Monthly polar low centers on.the
“ " northerb he“m‘i‘sphere"SQijb"nb'ré

S mial cHart (194B580)% 5 -

v LYEEEER G R IREIAE » 4R T

B HETEAE o SEIES00MbIEAR E » BIRGE

L ERBA00MTESTOOm TR RS A 2R A RE R




T

l

FEhn—A

FEHE500m b LI R K R B A

Table 5~-A The monthly positions of polar lows and Eastern
Asiatic Trough on 500mb normal chart
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Table 5-B The m_onthly locations of Asiatic Ridge on 500mb normal
chart and the Siberian High on surface normal chart
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- Table 5-C The monthly locatlons of Bengal Trough on 500mb normal chart

T Ry o1 o2 ] 3 4 5 6 7 8 9 10 11 ‘ 12
By ‘ . e 1A  
" samm “ozen| z2oN| 23N N 2N | | —| o 3°N 2°E} 23N
o 950R| 105°E| 95| 105°E| 108°E, —| —| | —| 75°E| 105°E| 90°E
- — — 189N 21°N] - - - = Zé°N 22°N]| 37°N
5850m
- - —| oseE| wecE| | ~| = =| B4°E| 100°E| 9%°E
CEa %ﬁyﬁ$%gkﬁ%ﬁ : FE195947 » BEMSRILE » ML Bk~ 1ER

E_I:E‘T E“%E%m{)mbﬁﬁﬁ » AT R

%ﬁﬁﬂ%EﬁZﬁm’%Mﬁ%Zﬁﬁ FURE merEs (IEAENTE) X 2EE8HEA

19595—;!:%%%?‘?&}%55# ERESTE  BoRkAE

AR » AL » DI

BBLHE BRI IR o
E- AN

BRI E RIS » % A B B E R L T A
o A P FEM— S AR » BB WY 1

LB > RETHIES » TEERE o m
H— ST s SETWRERZKR » SEANBAR
e Y '

E?@ FTE (1959) WREBFEK

Table 6. The number of stations W1th positive rainfall anomalies
in the rainy year (1959) in ’I‘alwan ‘

m| 1 | 2z | 8 4 5

6 |7 | 8 o | 10 | 12

i 1 1 3 2 4 2

2 3 |1 — - 4 2

- OEBETE (1959) JbEmaER KRR

? EE19504F 1 £ 5 EP!U.EH%ZBI% » B INBE
g ‘ﬁ_ﬂﬁ—‘i At EREDDL » R
WER LB » HET B AR E ZRRE

| ERRE o “R=ABHE R SRR » FRE
Zﬁﬁ’%mﬁt—A o HERLEHEEREEHD |

(Taimyr) 48 » RIEHHE - AERRERR

W MERETRRE » BERSR  FHEBE— |

ZWE  BMEMA  FERIEE W A IBE §E
B EEER L SEEEHR » EXBHZRE
> B AL S 2 R % 1 (T — BB S T4
<EM>:ﬁ%n2%@WEﬁ%%<$g%+J,
SR D2 BB L o

1. JLHEE RS Emmﬁﬁrﬁ@mﬁ@~
FEESE=MEE 0 WREREEBINE  BREWZ
EAWA ' RIMBAFE RS o FE1060F 2% - fi
~HBEMBR B S » BSEHSERR 2
DR 5 FRSTER TR B DI S — B » SR

(SRR IANIE » TR RET ) BRI,
% WA A RT—AH  WEERHRREKE
BB AR ERERIEE o REAFR » Tl
EWEWE ) ERART—A > ElAHHE W
BEEER. |

2 EBLTARNEE B : BHAREREM .
FE19694545 B Z8Bb, o {REE500mbg 2/ o BRI
L ARPF60° N BON FRALEEE » FifE ZABBEHL 5 2L
&7WE%%ﬁMWm&W%m’ﬁﬁﬁﬁﬁEZﬁ
{b » BEATF o -

{1)RE {”ﬁﬁ 60° N 00°N 2@*4 ke EEEA
GRTEE (BSRHEL—A) » 1959FEE
YRR 60°N BBl » 4 B ZAUEE o BUBHERIE 238 0 fI
ERERBETE ) RESHZEEE 85 RANK
» TREBEE S A » MR % i B R o B11950
GE7E60°N » AT B RIS AT » A 1B




HIEES00mbA A » & BB E TR

Bog

& 1 7 4t % 5K s00mb [

A8 1959 £t

150

B (BEEL—A) »DREE B
 BEHLZEN BERRSEELE
& EREA  RRETHRGLNES
HNTTECE o

TES R H5T00mZ B 24 » &
ZREERELRBE  EEEEN K8
— AR s SHREEURE &5
EREETS BT » BIRE SR
REXH R RLE R WS

B £ AMBEZ EAMGSIES » KEn
TREERE » SUE AR 2 IS - 7
—RBHRS  REEE R 2 E g
» DR BT » IREESRE
P EEERS BA 5 RS TSR

FHES » MRS L 3 RZyRaR o

CEBSTE (1969) mMERT
IR Z 34k 5N -E—B o kA
W » $A19594E500mb Ze i » FEAsS
$26400m B 5T00mET M HL5 & IR S Ay
B o EREGTETNEHT » BikERZ
WEER ; EH—EBERE » EN—
HEERE » £ 5 HREEEE » S8

AliBREEZ
- AL,

i AR

& ERE G & i Eﬁlﬂlﬁl"]ﬁ?iﬂﬁ.‘lﬂ@ﬂ |
?ﬁ?’cm%ﬁ’* 100M 581} -
e |

TRICEZEH » BEEFINTEM RS o L
HEZ ) EEERLNE+100m & i
BT » R+ EEF AL fE

Fig. 10, The monthly positions of Polar Low

centers on 500mb chart of 1959
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Table 7-A The monthly pisitions of upper polar lows and Eastern
’ "Asiatic Trough on 500mb chart of 1959
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T.able 8. The monthly location anomalies of the Eastern Asiatic
Trough in the year 1989 :
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Table 9. The monthly location anomalies of the Asiatic Ridge

in the year 1959
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Table 10. The monthly location anomalies of the Bengal -

Trough in the year 1959
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Table 13. The monthly location anomalies of the Eastern
Asiatic Trough in the year 1964
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Table 14. The monthly location anomalies of the
. Asiatic Ridge in the year 1964
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Table 15. The monthly location anomalies of the Bengal
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The Distyibution of Rainfall in Taiwaﬁ
Kehsun Chi
Abstract

The monthly and annual normal ischyetal charts in Taiwan were
prepared based upon more than 400 stations with different periods of
record. After ana!yzing these charts with the aid of the freguency
distribution of wind directions of selected stations, the author comes
to the primary conclusion as follows:

1. The situation of normal annual rainfall distribution in Taiwan
is the result of combination of summer type and winter type. Six
rainfall concentration centers were found in this island, namely,
northern end of Ta-hsueh mountain range (included Ta-tun-shan),
northern end of Central Mountain Range (Ta-yuan-shan), joint area
of Ta-hsuch-shan and Central Mountain Range (Tao-shan), Tai-lu-
ko-ta-shan, Ali-shan, and Ta~wu-shan mountain area.. -

2. The highest amount of annual rainfall in Taiwan was recorded
in Huo-shao-~liao which was over 6,000mm. Those rainfall centers of
Ta-yaan-shan, Ta-wu-shan, axd Tao-shau recorded a little more than
5000mm. The amount over Tai-lu~ko-ta—shan was about 4 500mm. while

Ali-shan area over 4,000nm. Both Taiwu and Chin-shui-ying (Tawu—

shan-region) were recorded to -some 5,200-5,300mm. in average.

8. Rain shadow areas weare found over the leeward side from -

prevailing wisd in the middle portion of Central Mountain Range,

especially in the vicinity of Pu-li Basin, Its anaual amount was less " -

than 2.000mm.

4. Referring to the vertical distribution of rainfall in this island,
in the winter period, the heaviest rainfall seems to be concentrated in
the belt of 5)0-1,000m above sea leval over the windward slope of
northeast mounds due to the lower condensation level caused by the
northeastly monsoon which travels a long distance over warm sea
south of Japan. - The heaviest rain belt a little higher (about 1,000m)
was discovered over Ta-wu~shan mounds in summer which was clearly
due to the southera tip of this island extending farther into the sea.
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On the other hand, those inner heavy rain centers over mountain
area seem concenirated in the vicinity of 2,000m above sea level. It
may be explained by the fact that air currents have already travelled
for some distance over land area and the condensation level thus is
comparatively higher than the above situation.

5. The variation of rainfall pattern within the year was controlled
by the prevailing wind direction. In October, the rainfall pattern in
this island suddenly changes to winter type and the amount of rainfall
over the western portion of Taiwan decreases very rapidly. Both
rainfall centers at Ali-shan and south portion of Ta-hsueh-shan thus
disappear. In May, this pattern begins to change which seems one
month earlier than the whole circulation change in East Asia. The
most important aspects are the rapidly increasing of rainfall amount
over Ali-shan and Ta-wu-shan regicns. We can roughly =ay, rainfall
concentrated in northeast portion of Taiwan in winter, then moving
to the middle portion of mountain terrain in spring, centered on
southern mountain in summer, then displaced to eastern near coast
in fall. ’

8. Correspending to these displacements, one can easily see,
rainfall in winter purely the result of northeastly monscon; in spring,
precipitation is contributed by both topographical rain and frontal
rain, in summer, it results from thanderstorms and typhoon in auturnn,

'_7..1t is chiefly due to the passage of typhoons.
V 7. Examining of the frequency distribution of wind direction of
some selected stations, in winter, northeastly wind control the horth
afld gsouth tip of this island (such as Peng-cha-vu and Heng'—chun),
eastly wind prevailing in Taipei while northly wind predominate over
the west side {as Taichung énd Tainan) of Taiwan. The convergence
of air current with cyclonic movement makes the air ascending under
such coadition. It seems to be one of the most important reason why
bad weather prevailing in the northeast portion of this island in
winter. . On the contrary. the northerly wind moving along the west
side would have divergene effect when they reached to the southwest
coast and turning with a anticyclonic track. The decending of air
currents would result. Hence, clear wenther predominates in southwest
portion of this island.

8. In summer half yéar, southly Wmd was evenly distributed in
southern Taiwan, that is. southeastly wind and southwestly wind were
about in same percentage. therefore the amount of rainfall was about
the same ovér eastern and western slope of Ta-wu-shan. But compare
with same elevation the amount over western slope was higher than
the eastern slop due to the more moist content of southwestly monsoon.
As in winter, because of the predominate of northeastly wind. the
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rainshadow area was quite clear in the leeward of Central Mountain

Range.

9. The summer type rainfall pattern is most significant in August,

monthly mean over 1,200mm over Ali-shan area. Winter type rainfall
pattern is most predominant in October, Huo-shao-liao and Ta-yuan-
shan was recorded to more than §,000mm in average. )

10. In changing the rainfall pattern from summer type to winter
type, those centers mentioned above increased immediately to its
maximum intensity (O:tober), while changlng from winter type to
summer type the concentrated rainfall area gradually intensified and
reach to its maximum amount three months later (August).
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Climate and Civilization
Kenneth T. C. Cheng

Abstract

Climate has its relations closely interwoven with the creation of
civilization in every corner of the world of every people. ‘This pro-
blem has long been interested by many authors, such as Huatington,
Kullmer, Hedin and many others. -

China has her history for a period near five thousand years.
Some historical records can be traced back to the Yao () Dynasty

~about 2357B.C. Climatic fluctuations could be revealed from a num-

ber historical events. In the Book of History (&#8), it indicated
that the floods were frequented in the middle of Huangho valley

‘where early Chinese- civilization was flourished during that period.

The Emperor Pankun (J2BE) removed his capital for five times due

-to the tnundations before he imade his final settlement at Yin (B

(An-vang Hsien of Honan). In the period of Chien (&) Dynasty
212B.C. at its crescent stage, they gathered a lot of big woods from
neighbeuring hills for their construction of O-Fan Palace ([EE) .
This evidently showed that the region was sufficiently humid for the
growth of forests. As now the trees are scarce there. The mean
annual rainfall of middle Huangho has only 25 inches below where is
just suitable for the growth of wheat there. The mean annual rain-
fall of the Yangtze River valley amounts 40 to 60 inches or more.
The ‘main production of crops in this region is rice which was also
one of the important crops in middle Huangho at about 2,000 years
ago. There are some other plants which were very popular: in the

‘middle Huangho, such as: bamboos, willows, elms etc. during that

period, but they are out of existence in that part of region at
present. The Book of Odes (F5#) gives a detailed acceunt on the

B O

“description of bamboos. It says: “Look at the bamboos, they grow .

so intensively, like a2 mat. Their colour is lovely green and it refle-

-¢ts the prosperity ‘of their growth”..

Undér ‘the -archaeological -excavation of ‘Academia Sinica at Any-

- ang before the second World War, they discovered the -skeletons of

the elephants and ‘whales Buried under the Ancestral Hall of Y1n

“Dynasty.
Buach 'evidéncés dre Showing that the climate: during ‘the ancient .
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‘period between 2000 to 200 B. €. must be warmer and more humid =~

“than the climatic condititions at present.

“The civilization of China

seems ' to have a gradual zonal Shlft ‘down to south in association

_ W1th the change of climate.

The writer also gives his d1scussmn on the energy of nations in
relation to the variations of climate in his last part of the paper. .
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‘Report on Typhoon “Elaine”

Abstmct

The synoptic pattern of typhoon Elaine this year was quite similar
to that of typhoon Carla last October. Both storms moved on a west-
north-west course passing through ithe northern coast of Luzon. A

high pressure area moved down from Mongolia and a very intense

‘low was lucated in the vicinity of Okhotsk with a deep trough ex-

tending to the south—south-west. These situations were certainly
favorable to a south-westly monsoon cutrrent overrunning the contine-
ntal cold air mass and caused downpours over eastern and north-
eastern Taiwan.

Elaine became a tropical storm when passing over the western
sea of Caroline Islands on' September 26th. Moving northwestward,
the storm continued to intensify and reached maximum strength in
the sea east of Luzon on September 27th. The central pressure was
reported at 910mb by a reconnaissance plane. Winds at this time
reached 70m/s.

On the synoptic chart of 1200GMT 27 September, an anticyclone
was centered to the east of Kurile Islands. A continental high pre-
gsure area was located over Inner Mongolia, An intense low was
formed in Eastern Siberia with a frontal system extending to the
south-south-west. The “saddle” type of pressure distribution was
quite clear. .

This unusual situation contributed to extremely heavy rainfall over
eastern and northeastern Taiwan. Amounts in excess.of 1000 mili-
meters covered some eastern mountain areas. - Total rainfall in the
period of 28 September to 1 October was recorded of 1198.4 millimeters
at Lushui, Hualien, 1066.4 millimeters at Tamali, Taitung, 9878 mili-
meters at Anpu and 942.7 milimeters at Chutzhu (both in Yangming-
shan). The highest wind reported at Hengchun was 19 meters per
second, while the instantaneous wind velocity reached 29 meters
per second.

In analyzing the rainfall record, the heaviest rain over Taipei
mountain area was mainly concentrated on 29 September. The extre~
mely heavy rainfall over the Yangmingshan region occurred on 80
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. September, while the rainfalls over eastern Taiwan was comparatwely _
evenly distributed over five or six days.
Landslides touched off by heavy rains, blocked practically every

artery of highway in south and east Taiwan.

Also blocked was

Hualien-Taitung railroad. A total of 1,813 houses were leveled in the

floods, another 7656 were damage'd. Elaine’s death toll soared to
thirty-eight after five more bodies were recovered. Twenty-two
dersons were reported missing. The floods also injured 27 people

throughout Taiwan. Total losses to agriculture and forest damage

were estimated at NT$ 91,969,000.
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Fig. 1: The best track of typhoon Elaine, 22 September—z October 1968.
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Fig. 2: Sea-level chart, 0000Z, 80 September, 1968.
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Table 1: The rainfall record within the period of 28 Sep-1 Oct at some selected stations.

— 61—

Hy B 28 29 . 30 1 Mmoo o BE 28 29 30 i BB
Z Jhgr | 250 780 740 1.2 1732 | & o6 A | 67| 825 605 930 2427
% ko8| on 03 | 986 | 1545 0 2534 | & K bk R 35 | 1775 | B0C | 1260 | 387.0
B oJk ik B | 402 | 496 | 1253 2.5 2176 | = | o8| 288, 736 | 1061 209.3
E b | 6.8 | 632 | 2142 1.8 3410 || B BT i B 16 | 320 674 | 1105 2115
ok ¥ k| 179 | S50 | 1845 1.4 2589 || BB b g 21| 626 | 894 | 1737 | 3328
ok bk O| 574 | 506 | 1612 0 2692 | B & o A 1.3 | 286 | 3845 | sar7 147.1
Zdk B ok| 475 | 1710 | 1270 0 3455 || B B 2 A 0| 300 | 620| 776 1786
gk % 3| 58 | 1850 | 1815 0.3 4066 || B2 3% B B§{ 3.0 | 255 | 490 | 565 | 1340
4k {2 | 722 | 3040 | 1193 0 4955 || 2 3= & > 0| 354 | 435 | 703 149.2
3ok i (g | 1471 | 583 | 1213 L.t 82260 B 25 45 &5 0B | 365 | 687 | 1003 | 2060 -
b B | 209 | 763 | 3235 | 103 4310 || 3 2 @ &= 1.2 | 229 | 409 | 552 120.2
B NEER | 283 | 2188 | 6663 | 294 9378 | WAy | 41| 407 | 637 | 384 1462
BRRLATH | 487 | 2404 | 6553 3.3 9427 | g 2% F (L | 17.9 | 1096 | 1448 | 407 3130
'° B | 108 | 721 | 3650 8.3 4367 | 22 # IO | 05 | 366 ] 645 | 8L7 1833
EM&NE| 1131 9,7 | 3385 7.8 493 | = %k py 3| 15| 207 | 348 | 825 1395
H#F2# | 1250 | 1750 | 900 3.5 3985 | = s = = ol| 148 352| 720 122,0
EOBK OBF M| 630 | 1580 | 1910 | 240 4360 | BF B F A& 93| 328| 170 185 776
H M E E)| 1300 | 1740 0 0 3040 F By # A A | 1383 | 362 | 368 | 200 | - 1064
H OB 4 P3| 4950 |.3340 | 980 | 100 9370 | B OB BB W el | 102 64| 113 34.2
HB ARG | 4400 | 2880 | 826 B4 7890 | BT M @ omk| 264 | 505 | 207 | 211 118.7
W ol B | 389.0 | 3020 | 195.0 2.3 B88.8 | BF ¥ B KA 805 | 7L8 | 240 | 303 156.6
JE % BE ¥ | 340.0 | 333.0 | 2505 | 210 9445 i H9 H M 4 65 | 147 | 201 | 229, £9.2
T K E | 2070 ) 2590 | 1735 | 825 7170 | B O£ Fooihl 11z | 368 | 441 | 224 1145
E OB OB | 1440 | 2650 | 211.0 | 960 7160 | w5 o 0 53| 266 | 153 47.2
E M| 9391 199.3 | 1198 | 828 4958 | B 4% A M 24| 126 | 298| 113 56.1
TEEAEK | 2577 | 1oz | 2764 | 3835 | 958 | & | ol 187 16| 28| s
TE st Bk AR | 1786 | 5462 | 4541 | 145 | 11934 | & 4k 4k 3| 25| 128 | 197 | 363 713
JEMABE | 5331 1531 820 183 3067 | B v Fg B | 110 0.9 15 13 147
It FF | 2256 | 1513 | 1949 | 1198 6916 | 2 ch B & 50 69 [ 113 | 130 36.2
B O # ¥ | 1168 | 1545 | 1456 | 2510 667.9 | & it v 68 ! 154 | 169 39.1
k-4 B | 895 | 2044 | 1184 | 1503 6526 | BT AL | - 80 | 120 80 | 110 390
BHAME| 1800 | 3200 | 3400 | 2264 | 10664 B E BE| 0 &:1 5.6 8.0 157
#|HE K| 685 4502 | 956 | 1466 7609 | ¥ o B (L 845 | 1430 304 13,1 221.0
B E® T| 1160 1760 | 238 | 900 4058 | & th 3% KB 200 | 393 | 166 | 168 92,4
R | 162 | 1923 | 441 | 1518 4044 | B | 290 | 53.0| 280 140 119.0
B E# | 43| 1075 403 | 1012 2533 ) B E OB 0 2.4 B 5.0 10.8
B OE M| 135 | 2265 | 370 | 1700 | 4470 | = o| 42| 58| 20 12,0
HOEOE B 84 | 1383 | 5.9 | 1264 3230 || wymEMkEE L | 3l 3.6 7.2 4,5 18,4
EoME Mk B | 21} 90| 615 713 2309 | & /T BT | 39| 495 169 o7 | 708
oM 70 | 1623 | 1127 | 1470 4290 | g ®E 4| 84| 185 6.8 o 337
& H| 23| 9883 | Bl4| 12905 | 8115 | 2% i T 9.2 | 148 2.7 267
W oHE R | 44| 80| 970 1160 3024 | Bk B Kk @1 68| 174 487 0 72,9
oM k] ns 1272 1212 | 694 5 A9k ' -




— 62 —

# 2 : AHRABER AR B A R E e

Table 2; The meteorological summaries of TWB weather stations during

typhoon Elaine’s passage
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- on 28 September, 1968,

[ PO

- L al 2 =

T BT 9 B208 2 EBENEW
Fig. 7: The rainfall distribution of Taiwan
~ on 29 September, 1968,

DRBEE o

200 ZWEAEIE TR ¢« WP TR : a
TEREE  ARRREZFRINGED » R
IS EREIE 200mm ; kiR AR L — 2
BB R EEE LR S o HERSmAR »
Z2ATHREERE 40mm o T F L2 Gk o B
R 550mm o '

30H TR HEMME 8 » Hh BTy s
RO R R+ T E R R 666.8mm > 7T
£ 655.8mm » BEASEE - 5—EEHS S
R L WA » TR T » DL RR
T ARES 0 B EIE - TR H B B T,
cEMZHEBARNEZNRERS  SRRLEY
W T o ARULASE BLIENE, (It H ¥ B2
B RBHCREN o . S

105 1 HZSRESHNE9 » RAVERE
SHEELRE - 2EHEEDERNE » XXRE
RIS BRTEMDUL » B R DR ER

Bo




) B8 :5T4E9 H30H 2 ENEHRER
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on 29 September, 1968,
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Taiwan during typhoon Elaine'’s
passage. (28 Sep.-1 Oct. 1968)
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A Brief Report on Typhoons in Nortk— Western

Pczcz'fib during the Year 1968
Abstract

There were twenty-seven tropical cyclones generating in the
North-Western pacific area during the year of 1968. Among them, 28
reached the intensity of typhoon category. This figure is a little
higher than the mean of past twenty-one years, although the total
number is lower than the normal. Three typhoons caused damages
on this island.

‘Tropical storm Nadine passed through the Bashi Channel on 25
July and moved to the north-west. The heavy rainfall along the east
shore and northeast portion of this island began on 22 July. On 27
July, the storm accelerated to the northeast. Nadine landed near
T'mnan. Damage to banana field is estimated at NT$ 102,582,120.

Typhoon Wendy passed near Lanyu in the early morning of §
September. The maximum wind- velocity was  65.7Tm/s as recording
at this small island. The foehn effect was 'reborted at Taichung and
Hsinchu. This storm -also brought torrential rain to the southeastern
part of this island and disrupted highway traffic for several days.

The flood caused by typhoon Elaine 'in Taiwan was quite
similar to typhoon Carli in 1967. She became a tropical storm when

“'passing over the western sea of Caroline Islands on September 25th.
-On the synoptic chart of 1200 GMT 27 September, an antlcy;:lone was
centered to the east of Kurile Islands and a continental high pressure

.. area was located over Inner Mongolia. An intense low was formed
in Eastern Siberia with a front system extending to its southwest.
Elaine deeping rapidly in the east of Luzon. This “saddle” situation
contributed to extremely heavy rainfall over eastern and northeas-
tern Tai wan. Amonnts in excess of 1,000mm covered some eastern
mountain area. Landslides touched off by heavy rain blocked pract-
ically every artery of highway in south and east Taiwan.

— # OTHESTA T » AR TN » TEEA 12 BT ST g A
AR N BR B T RS R R ik REHERETE K EhE S RE_REEW

- BEAHE (1968) (OIFEmAes) ik & (Nadine) Zi » DIHEMMEE » AEALEY

FREERBAEZRALGR  ARBERERR ( WE 0 MARRITEEREY o IREREEE - R
MgEErEm) (b ORAESARSEEER 1TE3154 iz EMEmEmsL o fEHd (Wendy) faik
R e4E638) Hat 4R » ¥ 148% - ik (Elaine) fAE, » A8=%K <




H—RBERRME » R BFE T H20
E21 BFABISEAIE AL 210 » BRI RS
BRI R E L o RS BUR A HRE
ﬁiﬁ%ﬂiklﬁ o (B7E2T H BRI b 2 Y R BT

S5 (Olive) &M + SEMERMEL FEEREIT

%@ gEE /N 0 B EP:L,\IPH:LEZH?:J%\?@ * RITEAE

YIEHES °
=SB B A » BEALR 8 A1 » TR

— 67 —

HEIHG Y BN ETEE » EETHE
BEREZRE  WREES B ITEERREI A o

- B EEERE CAASEE10 H th/ 2 RH: (Carla)
AL MRS R B2 RE A
A RRLSERE RN » BB

7 BRHARAES ) RFRAREEET » Iy
TEBA 2R » BRIEERE | RN EE
REBE o HEHEEHMEZEENS L5 -

£1: REE+CFREBEMER.
Table 1: Summary of invaded typhoons in 1968

2 I “ w Nadine Wendy Elé.ine

Z b = #A 7H 28 H SH 6 R 9 H53 A

A& E N EZEEEEMmD 920.2 (B W) 9636 (B W) (9887 (fE &)

AE AR ZI05EFREE (m/s) 225 (& 65.7 (B§ W) 19.0 ({5 )

AE A BZREXUER (mm) 5190 (M WD 4179 () $42.7 (/TR

# 7 i3 o WNW-NE WSW—NW ‘NW

# 7 w g (kts) 5 7-

iy & # = Z BB B OHF OB OW R -

& fE Hi B 28 H 18jee S i e - —_—
SR PORAELZ B AR (Bess) * R BHEHE o HE LHR -

EER 1~ 2~ 3 7 EmA - B8 (1966
) R ¢ ABURE—R ) 5H 6 AR T TR
6 AR RAER THER K- ‘
» 8 BRI ST & BMIREERER» 9 53
HE O 05188 6 X HBTEN=SSZ— 118
4% FRBEY » 2ANRDERER (RE2) o
SERFLE 4 5 FAEMEER (Jean) M5
» ZBLI1LH ZHiH (Ora) &k

REWBOTI » FHE PN OATIE D BE = B 28.1
o TESRTE ARG B34 B 987k » HHEAUEAS 1 18,15
o BEEMAER 3R IBENTIEHI 88K o
BTH 1A 94 24 Kol 8 B o g
ALE P R PP L B2 MR B 2 LR
FLAE— R A0 2R o |
(AR BB 2 MU R

AR R R DI ERE DS E
FERBELE GHEL0XR) REMNTHBETE
BRESME GHA1LR) BRE » HErmEEES
8k » Pl biE Rt » BIZEA 10°-20°N 2
BSR4 RIS DT AIEEE 120°-

160°E DIy o B A B IR B SR 18 8 B i ARk

BERER

Bl BEE)E T8m)s 0

DTS » BRVEER  BA114E E R TS
» {664 » BIRAEMEE » BRI bR 75 BEE 81
B 452850 » MR o MR I ER
8 BBz MER (Virginia) » BRAFEBI0Z
IEEHE (Hester) o Sibami B SMER » BEE
Bif ¢ BtizER (Jean)e
AERMEZ R, » D8 ARG REIE 23R
# (Agnes) BERZL 7 B0IES > F AR B 550 1
» DEBMEE 895mb » ik BEEE T0m/s o
WA 9 A RIS RS S EERELH » LA
dulEEE 910mb o S105 43
ZEHW (Gloria) MdLLREER 940mb » 30
W 2 B AR AR ARSE 450 38 » 50 RS AIES 200 3 o 4R

RSB DEBERRBLR 455~ 6 FE—K» R
BETNEAE ) RBAH o LEEZ  RECREARS A

2% (Trix) BH4ER (Virginia) K108 =5
¥ (Hester) » sl A BAEUSRIA 25m]s o
D=2 ABTE » MESSRSREED ERAZ

B8 AIEE 9 A LAt o FH2K o BIEHERT

AZEKEE ) DE 1R o |
s . PO R B 6 2 T T




~— 68 ~—

R 2 TR R BV 4 H R R &

Summary of typhoon océurrence in Notth Western Pacific since. 1947

-Tabhle 2

H . m.OIIODi100001111110101261 = R - R~ T RN B I ]
5| — > .
man ‘ o B
i G O e O] e e e e e 1D N e D e gD 4.3643535.2 . "
1 F 5] o H| T 2222822 2R82FLS
I [ @ = 0 0 @ ® ~ NN~ N e T N D N0 R - -
E had i oy O ~ w0 o O ot 0y e o
; - - - - A_._ =88 % FRNNNN N NN @ FARS]
; I H - 0O O H a0 5 0 =00 0000 -0 ONglo
psng . (=)
i - E|° © 0O O 00 0 0 000 e ©
- - o . - ™ oM o
.H.l [ p— R o T - NS o 11_2m1 o7, )
4 —t .
) = P o oo oo oo ocoococoo~0co0o00—olnae V| ,l0NE T e 00NN -
EN . (=]
) — I
; = 120100.110.011012202220_W9.1 o O O - O N O®MOO O O
i : ) < P.nm
I I B R - B =T = TEE S B R T = B B Rl I Y B —
N[~ H €N e 0D = ¢ o )N
1= 000000000100010000000—2;1;0 i —
e © Zlgle e w0 0N
= 000010001110110110011_05.1 0
=g —
— m - O e e 00O Q0000 Q0 -0
H (gl oo moOo OO0 ~ N A4~ 22O 2 -0 I_M.Bl m : .
. o e —
N o© + M N o~ m o ]
= O000000000000000000000‘00 gy -~ i =
ug : [
_H_0000000011000,010000014_20Hw1663346‘44314344
. : [= ,
© I0000100111001010.00102_94._0 To 68 M O - 9 e O D o O
) : < m | =
o o -
. gH|o © o © 00000 0000000000;0 090 N o v N —wmmoaww mm O
m . =
|lg|e o o000 ~0000000003O0 006 O|~=o —
) (=] ¢ Y B O N oW o O D w0 R
E— . o | H .
o | 000010101000100000200_63.0
T ; < m - O D 0 - O N e = O =0
= 000000000000000000000_.000 m
= - oo NN M N e M W N el W ©
= 00,0000001011000000000;31.0 =]
1 . =} :
1I0111000001021001000201_0508_.._283%356.5754569
Iﬂv- -t
|o= M O O O e 0 83 WD) O My 0Oy O e 00w 1 O I o e @ O O N0 W U W DO



1961 25 | 20

-3"‘3 217! 5] 2| 4| 8 o[ 1| 1| ® 1| 1l o 6
1962 sl 8| -z, 3| 2| t] 5| 41 1| a4 8, o| 21 ol 6| 291 22t s
1963 3l 8] ol 5[ 4| 17 4| 4 oj o ol o 3! 1 6| 241 i5| .2
1964 6 3| o| 7! s| ol el 3! ol 6| 3] ol 1| 1} of 3z 25! o
1965 7| 4| 11 6| 8] of 2y 2| o 2| 1| o] 1| o ol 34| 18| s
1966 s &: 1| 7| 4| 21 3| 2| ol 2| o o] 1 1) 0} 30| 20| 4
Y967 ‘| 4| 1} 7| ¢4 of 4 3l 1| 8| 3 1| 1, 0l of 35| 22| 4
- o 129 75| 2104 | 70| 20| 83|60t 7| 54| 40 7| 34| 19, O E 380 | 79
g 4 |el | 36|1.0]50 83| 10|39]|29|038| 26|19 03| 16|09 o 28,1 118.1 | 38
1968 8| 6| o 3| 3| 2| 6| 5| o] 4| 4| o| ol of o zz| 23| +3
i I REERD EZREXRE GRUES FRFER] FA » BORNEHEAGDITARKE EE) -

I SRl L2 MR (FOERERRERE » POB A RRESHIZARBRER -

RNE (ERE) fE2RY (PLERRERBREAMEIUEE) - _

* ISR RN R R BREY o HhigaREE 430 K4 SR EERE R o R E WA EE
(M U. S.-Asian Military Weather Symposium, 1960) 3§ EEREEES B 2 % » MU R o 28
TR T 2 A R R ST e 80 -

HBERTIE 4 e 8T (JL) RRASBEXFRRFEESS &Ko

vl

j\i@sr;%mgﬂ
e

BRI " CHAANEL
ey

) T D R T 113 E KT T =3 ) [Th) ] 3 [E]

B 1 196BE RS A RS2 5 .
Fig 1: The posmons of trop1ca1 storm fn'st appeared @n synoptic chart in 1968,




— 70 —

| RS R B RIS (5 S I
'#ﬁma,ﬁMﬁﬁmgﬁsa,ﬁﬁﬁ%ﬁﬁs,
RARZHFBRAERE » 1930 M NI o 5
'%ﬂthﬂﬁﬁ%ﬁ’—%%%@ﬂﬁ&ﬁ » EHY

BHRALD P o

‘ iﬁﬁﬁﬁﬁéﬁiﬂlﬂ 2 20~ 25°N i@ﬁ%’ﬁfigx ; 15_‘7-
%ﬁ%ﬁ3&’%4WNﬁﬁ3ﬁ o EE RS

"8 EIZ{JL%JEJS‘L 9 AZFR 5 Mﬁ#ﬁ%ﬁﬁ 4 E
Z%W&m}ﬂ ZEHh o

RS, » e
ZERMEAMAT :

. =~ B RARREE
iﬁﬁ%mt%%%%ﬁ@rl~2~3ﬁﬁﬁ
2 EETLIE © 4% HRA

IS A3 SRR —WR B -

RIS > 5 2B KRR LA ERE S
Lo ETR ERRE  OBRRMAEAR K
BE 994mb > FIPGILTIEB) » HEE{L 37°N » 160°K
B BATEEZEE - AARAUEEE KNS

\ 0
!\ﬂ-o ]
/O
‘ V4
o s
EQ}\ £19
| s
i j
: (13 S
: Q.. 1
: l”ojlma bg-‘_o-y] ¥
' 6%
I 15
; l‘"la
1 . !‘ l.
9
fEF Bk
Pl .
A oo
< |
T
» 3
| y %
- ‘ =
1 E -
T 4
"ﬁgp, e \
SR
&
: —— R RS S ¥ N N I o
WeievE L AeRERER ‘ .

Fig 2+ Typhoon track in April, 1968




B R EEATE L 9 BIRSEmHRE » NERAE
BB RIZEHELR o B A SMEEAIR 0 LR o
16 H R BIMEERA IR, » R0 R S (R + 19
HEENEE - BERES2 o

DR @ BENRE » 0F A K AR R LR 0
WES5 A28R » IFEMAERME— SR » R
TEJLPE AT 3 o 80 s T FIPEAL » S1H » ZEE
HREMEAR » LR 985mb o HL 8K (Kim
) o 10 EREIEREREE » 20N » R

= 71 —

= WEZIRRRE 8 B » EREERL
6 H 8 ERRENR c M3 b T ARRER—T
WA o o o
CEARH LR R E A AR
7 (Lucy) BEAEMR—EH » BEZIEERER
R26R v WPEHLTEE T o 28 R ISHA R &R
BRI A (R TR T 30 B ISR B BA ¢ FERE]
R TIHEEE o 1 R&ZREI » I kT
# 0 3 OBRANEERRE  BERR—EEZH

v

450~
P
i
4/
U
38 g <.
1 o Z oy %
6"\‘ i A < ?‘E;"P‘”‘:
N X k%
-z\,\ | g ’: %?.
. ) 9\@\ 2 ;%u:“:‘
¥ o
3, . m B
b WIS ST i R
% g oy
o %:7’ A% \ W _Eﬂ!‘f )
‘ A b o \* §
: *
v B .
b &
R
AG
126 "'I;B. T 180, 13% 134 136 i35 140 Wi Tk - 7'1¢6 j 14'_8‘-'. 15-(

B3 : 5755 AR R
Fig 8: Typhoon track in May, 1968



—_ 72 —

Yk R4 o I

WA AATARE » BREHER ) THZH
y EREEA S LS AR AT RN AR §HEE
MBEARE o REAHTEREE Mary) » BRES
& EERECRE » hORBEE 924mbe
FEEFEIOH » WA AR » MALIbTEETT o ESMT
B o h—EREE » WREN208 » LAE
T » FE LT PG o ZERDEE B TR
12K » EHRITE AR » AfAENHERE
BE > BB AR B ERAE o BRFTR (Olive) B4
HEREZTEE » Y L AZGREERE » 7E
W » BEDEEREITE » A BEREERE » &
Fetlii— X » FERIIMEE » AR LiREE o b=
TR R AR 5 o

WA A SRR IR B A NEE
8f2E o 12 by LE - TARSE 680 3
i (Polly) WEZR » BERIBEERASEN BB

¥
%
g

-3 APEIRE B AREERRITHEN - SHRRH

BAKES » MEEEaR— N BRAELr B¢
BAER » F1THIEH o B (Rose) SPa RusAR
s B R R EREWEE DT » AERRL
i ATEE ) BEEEILE 16 Hig%k o BH
(Shirley) AmR#S% » (A2 ERERHIIED
) B E KSR  BEEIN » AhERRE o
= R R S R, 0 (BB 2 BRI RS
5o |

H (Trix) ERHERT » BEAAPAS
EERBEWT » SRR RS — BB BT A
10 FHE A AN  MRREAEE  LERFER
Hi o BRI o

Tty b ERRREYSR b NS REE
EEREA > B—RERAMHSEEE (Virginia) %
TE180°F BHFE A Y, » B EUELUEE » 26 B SR L
» BEEILESIEDLE o '

o]

i} ‘—D
S sraal s

130 i32 §34 135" -~ 138

T A R T N S = MR A ARG

S

B4 : 5T 6 HrRam e ER
Fig 4:- Typhoon track in June, 1968




Lt e
\ il ey
r
/] L} » b ﬁxl :

7,‘ wL
Y GHIN N

¥ e

i - =
A e W
£ svdy gza
ks nE

145

152 54

& & : 6742 7 JinkaE R IR
IFig 5: Typhoon tracks in July, 1958,

R LY
B o
- i

: Rata
Sost\BIEE Tl
_.«--"‘--;:___..‘— - \sk-,f.j?“"

T
[

<
ey F
P

Y 7
. 8554 ' o h
AN N y 8 L30T
AN et

6 6 : 578 BIREIKE
Fig 6: Typhoon tracks in August, 1968,




— T4 —

R 2 B » HESETRIAEIL A
» BRI » RITEAREERE L SR
FUBETR, » R OMEA RSG5 m/s » BHERES 915mb
o {H3CIEHE (Agnes) HIER®HA » BARM 70m/s
3 TLVRERERE 895mb » 30m/s ZIREERE
3% 550 8 o RS R ER MBS 2 A 0 mTEEE
EZIRES » 3 20°N » 136°E WS mpem » 95
7 H&ITAIRT » EH o
FABEZBH—ERHERS (Bess) A&
7GRy T > FREPER 0 95 b BEENE - #
Ri@ﬁ’“ﬁ%ﬁf&@fﬁjﬁ o R 6 o

SATYR
Pt frusk

t. R 2 Beispr Q‘M”A"Efn

G A H R TR S LR ARR
FRAER o £ (Carmen) R4, (Della) T
[Ee s » A HHAIRIR 2 — 3K o P
FHRIEE » FIEIEILTE ¢ 20 BIRAE KA
B o SRR R AN EF IR EE 5 RS 2 e
28R A BTRERENE » TR AL AN o

WS ALES 8 BB TR, » MIRRELEEE
B2 0 » SRS » MK T » R
B 23 b o TR o REM RS BE L
K o MERMEZBHERET o

A A HABEXBER. L aaB#E(Faye)

-ﬂ.—aﬁvt £ Al )
. g .1,47 16 gﬁ 5‘&-
o= g% i
e b
o o
L
ot e Y
- —"'EP Q— v ¥
T S P
7 ﬁ-.\"“u {m}[&
N*H&
EOSNE Y 3 5 “xiz e AT HE

B 7 574 9 BRAR S B E
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Table 8: Summary of typhoon data within the area of

North-Western Pacific in 1968
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Fig 9: Typheon tracks’in November, 1968.
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On the Red'uctz'on Factor K of -the Relative

Sunspot Numbers Observed at Lunping Observatory
Te—Lng Hsiek and Yins-Nien Huang

——

Abstmct

Sunspot observation has been carried on since Jun. 7, 1967 at Lunping
. Observatory, Telecommunication Laboratories, M, O.C.. In order to deter-
~mine the reduction factor K, so that the observed sunspot numbers at
Lunping can be reduced to the relative sunspot numbers, the daily sunspot
. data obtained during Jun. 7, 1867-Dec. 31, 1968 were compared with the
final daily Ztirich relative sunspot numbers to obtain the daily values of
K: Using these daily values of K, the authors have investigated the pos-
sible effects of the solar image quality, the solar apparent declination,
and the observers’ habjt on the values of K. The results show that the
mean values of K are negatively correlated with the solar image quality;
and the monthly mean valus of K are negatively correlated with those
of the solar apparent declination. It was also found that the observers’
habit has, an effect on the values of K. ie., the larger the sunspot
mumbers, the smaller the wvalues of K which the observers tend to
obtain; and vice versa. The relation between the daily Lunping sunspot
numbers and the final daily Ziirich relative sunspot numbers are also
analyzed. The result shows that the correlation between them are
positively, but not linearly correiated. The value of K is finaily deter-
mined to be 0.78: however, more observation and data collection are
required to determine a more accurate value of K.
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! A Study of Long-Range Forecastiaég in Taiwan
under the Inflzgence of Blocking High

chin-huai Hsu

Abstract

The blocking high, which exists as high as the stratosphere, has
an action to stop the normal circulation patterns move east-wards,

and has an important effect upon the weather phenomena throughout
the Far East. This pattern persists with recongnizable continuity for
at least two weéks. '

7 Therefore, it is very important to énalyze the formation of blocking
high from the iriewpoint of long-range forecast.

The 500mb anomaly charts of the Northern Hemisphere from Jan.

23 to Feb. 26; 1968 were:used in.order to study the formation of -the
North Pacific blocking. The results are summarized as follows:

1. In winter there are usually, two blocking high in Northern
Hemisphere, one is in the Northern Pacific Ocean and the other
the Northern Atlantic Ocean. The Pacific blocking high causes
bad weather conditions in the Far East include Taiwan area.

2. The plus anomaly at 500mb in the Northern Pacific Ocean moves
east-wards usually but when blocking high is formed it moves
north-wards and amounts up to 200g.p.m., about five days later,
the weather in the Far East becomes worse.

3. After the occurence of Pacific blocking, the plus anomaly exceeds
300g.pm., and then the positive anomaly area begins to move
west-wards. This condition, mature stage, continues for at least
ten days. Due to this blocking action, the mean trough almost
stays over Taiwan area.

4. When the plus émoinaly stops moving and decreases less than
200 g.p.m., the blocking high starts to move east-wards and
dissipates completely after five days approximatly, and then the

Lirculation pattern returns normal periodic motion again.
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Study on the Relation between Total Ozone

Amount and the Motion of Jet Stream
S C Lu

Abstract

In this paper we tried to find relation between total amount ozone '
and jet stream over Taiwan in winter.
The results shown that jet stream not only took bad weather, but

also increased of total ozone for Taipei.

That is, at the time of jet stream over Taipei, the humidity of upper
atmosphore decreased and warm air covered whole island,
WiEh a trough from northern part of Taiwan,

Taipei increased.
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'On the Formation and Intensification of Tropical Disturbances
Yulei Chen ' J

Abstract

The climatology of tropical disturbance genesis regions is thoroughly
using ohservational data accumulated in the last decade.
Statistical analysis of the individual storm data is also made and appears
to be in accordance with the climatological findings.
requijrements for a disturbance.-to develop are found to be:
1) large surface cyclonic horizontal wind shear which is usually found
at the poleward sides of the doldrum equatorial trough;

The important

2} zero or small vertical wind shear in the troposphere which prev-
ents the condensation heating from leaving the disturbance area,

namely the “ventilation effect”; .
8) vertical momentum transport by the cumulus up-and downdrafts
also serves to cut down the vertical wind shear increase while

baroclinicity. increases.

Together with other primary conditions acknowledged long before, such
as high sea surface temperature, deep moist layer, etc., tropical distur~
bances are likely to be formed and later develioped.

The characteristics of the Northwest Pacific Region has been descr-.
ibed in details to explain the rather unique behaviors of the typhoons,
although the basic physical processes are considered to be the same for

all 8 tropical storm genesis region.
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Abstract

In 1969, Viola was the first typhoon which affected the Taiwan area.

A tropical storm was appeared in the TTC to the vicinity of Caroline
Islands on 22 July. It moved to westnorthwest, occasianolly to northwest.
The storm developed to its maximum intensity on 26-27 July.
passed through Bashi Channel and moved continually to northweést. The

. central pressure droped most rapidly at that time. Hence, rough seas
and heavy swell were reported from the coastal areas at the time of

- Viola’s passage. Strongest wind reported during the typhoon invasion
was 28m/s from Kaohsiung station. Heavy rain was experienced over the
sontheastern coast,

It’s center

mainly concentrated on 26 afternocen to 27 morning.

" Flooding on coastal areas of Chiai resulted in the loss of fishing ponds

and rice fields. Sea water also invaded to coastal areas of Tainan, Kao—
' hsiung, and Pingtung. ‘

' The following statistics apply to Viola:sideswiping of southern and
southwestern Taiwan, 11 killed, 11 severely injured, 1,292 houses comple--
tely destroyed and 830 partially destroyed. Total loss of fishery is esti-
mated at NT$ 471,823,017, Loss of railroad is estimated to NT$ 177111480,
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Report on typhoon “Betty”
Abstract

Typhoon Beity, the second to affect Taiwan area, was 'discbreved in
the beginning of August. It originated in the vicinity of Caroline Islands’

" and developed very slowly. Late on 20 August, the storm strengthened to

typhoon intensity and followed a northwest path, which was the worst
situation according to the past records. Fortunately, Betty was not a
intense one and moved quite rapidly with a narrow violent wind area. No
significent damage was reported during its center passing through the
northeast near coast of this island by the noon of 8 August. Pengchiayu
station "due to topographical effect, reported a maximum wind of 58.3m/s.
The highest wind recorded over land area was only l4mj/s which was

reported by Keelung.

The storm brought torrential rains to the Hsinchu and Taoyuan area
and caused flooding over several areas for 1-2 days. Rainfall of Hsinchu
was recorded to 881.6mm during a 48 hours period.

Afterward, Taiwan Police Department reported the loss as follows:
1 person killed, 2 missing, 108 houses completely destroyed, 17 houses

partially destroyed.
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“Table 1.:The meteorological Summary of TWB- stations during Betty’s passage.
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