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Recent Development in Meteorological Resemfches

Kennetk TC. Cheﬂg

Abstract

An unprecedented development had been carried out curing the
last decade in the field of meteorology since the shoveling up of the
International - Geophysical Year. Radar became an effective tool in
making the weather surveillance on the movement of tropical storms.
The First Weather Radars Conference.was held on March 14, 1847 at
the Massachusetts Institute of Technology,; Cambridge, New England
of the United States. Its Twelfth Conference will be held in coming
September. : -

In United States more than hundred weather radars had been
installed to meet the purpose for the researches on cloud physics and
structure of tornades and hurricanes. Through the perseverance of
the studies on radar echoes, the approaches to guantitative forecasts
on precipitation -is undergoing to some extent. The contribution shall
be considered as a great improvement to hydrological forecasting.

Since metgorological satellite TIROS-I made its successful perfor-
mance in April, 1960. The automatic transmission of the pictures. of
satellites became to be in theé operational stage of World Weather
Services. Some studies on the heat balance over the globe on the energy
received from the sun shall be continuously doveloped through the
aid of satellites. The transmission of meteorological satellite has
shown much successful results on NEPHANALYSES which will give
the clues in making further development in longrange weather fore-
casting.

Another prominent success is the Plan of Weather modification
during last few years. The experiments made in the Atlantic on
Hurricane Modification had also shown with some success. This will
bring a new phase of development in the field of meteorology in
near future. '

Through the enthusiastic endeavors in the development of space



science brought in a branch of study on the response of weather
phenomena to variable extraterrestrial influences. These ideas might
give a pull to a closer relationship on the study of astronomical and

meteorological sciences.
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Some Discussion on the Numerical Forecasting

Model of Prec.ipi tation
Abstract

From the physical consideration about the behavior of the atmos-
phere, itis'generally expected that we have four types of waves such as
the planetary wave, the inertia wave, the internal gravitational wave
and external gravitational wave. The qﬁasi—geostrophic approximation
enables us to pick up only the planetary wave, neglecting othor three
types of wave. ' ‘

In order to explain atmospheric structure in detail, it is required
to obtain -the higher accuracies of forecasting elements compared
with those obtained by the quasi-geostropic approximation. As the
one of the non-geostrophic problems, we treat the internal gravita-
tional wave in connection with precipitation.

- At first, to make clear the physical meanings of the internal
gravitational wave by using the scale analysis. Second, treat the me-
thod how to pick up only the internal gravitational wave, neglecting
other types of wave. Third, a numerical prediction model is designed
for studying the heavy rainfall associated with moso-scale atmosph-
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eric behavior.
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On the Formatzon of Warm Core in Relaz‘zon to Cyclogeneszs

Shyue-yih Liao . .
Tay-how Lee . .

Abstm'!ct

It is suggested that the warm core plays an important role in the

origin of extratropical cyclones, in the similar mechanism for the
formation of the eye of tropical cyclones. Detailed analyses are made
on the atmospheric thermal structures of vertical time section while
some cyclones initiated near Taiwan. It is found that warm cores are
existing in the middile and lower troposphere from surface to the
altitude about 3 to'5 km. An attempt is also made to formulate the
equation which governs the convection in the atmosphere induced by
heat source from both hydrodynamic and thermodynamic aspects.
Such mechanism is proved plausible after solution has been modelized
and simplified. Thus the formation of warm core can be regarded as

the primary stage in cyclogenesis.

| — % W
FRE LT AE  BYPBHEREBELEE (Cycl-

ogenesis) o J. Bjerknes % H. Solberg (118%

i ElE (Extratropical cyclone) Zim{ETik
ZHRI o EEAREKRH N R » B B R
TR RES (Polar front) » ERmE—NE
B BAERKEARERER  WHEREERIBE &
ERTIERERERD > B2 FiERE (Nascent
cyclone) o ‘
HRERBZRE  SRBEMNESEREHIRE
B ( Instability ) BIBS » 8 EE S 0T - 4l
i Helmholtz BRI RAY ( Shearing ) ‘RERE ~
Charney #1 Fidrtoft & s s (Baroclinic)
RIBE + DI Solberg-Hepiland RISEES Mo
SRS SR EE (RE) (Developement
) ZHR  BERFEEEBE [£F] (Genesis)
RiRE o BB R (Mesoscale) 235 » PARS
HDIMDIBIZE 1 AT F R R PMER R dCE D RN
BHZEE » hERE (Mesometeorology) LM 5:

* B b AR R TR o

CEiRe

A. Eliassen [2] SYERR . RS R

CBZAREREAR I TE ST L (Warm

core)  MEEBEMEIBREER » EEEHATER

CBRZ SEE © fREAR{E IR RE D AR A R R R
R TR ER
| Rz AW RIS ) BB R TR AN

o 857 M. Yanai 13,45) EHBER

HEEE o R E%"féﬁiﬁﬁm Zﬁ’;‘aframm rﬁi&éﬁ@

2T e

ﬁkﬁﬁ{ﬂﬁ@ﬁﬂztﬂﬁmﬁﬁ PEESERR
ZHEREFIMST » LB ER G B RN
fE—Emz R IRBL2 AR RERBERESH
PEY

Z-EBEFERRERE
LA EREZ

rE@isRE ] RiesZuNE R NREY B
VREEZEIZERE - DE4FRAEE44 A
TREFSEA 0 BEMEDT AR ERES &




o

BB LA R FR LR B TR © AT
) TS R BN ST Y
SRV » T B 2R DL — R BISEHOTE
LT RESKIE
SR R BRI 1R
T »

% L2270 Bl 2 )
HEPDEE B o KB—E » MR-

FliE L2 2 il 2 RERE Q (xzt) ZHRgHE

# > BT IRAS IR AR ) % 2SR, o
;Qm@ﬂeQ@@Qﬁﬂ

Kir) 8Q

- dQ _. 3Q Q.
X Bt T x +w 0z

Sdt T et
TW%EEﬁkJ%%%%%Z%%ﬁks@%

AT W BRUBH o

. Q . 0Q
ﬁu _at— —u- ax

ML » BT B— MO RIS 2 EASEON » TR

HZT TG 5
IR BT I P B R TR A6 )

P-H ﬂn—ri— (HER%B O po B1000mb) REH
|z ¢ BEMEREES (Anomaly) Ee

REBERPERER 00 #RRE (GMT) R, iF

% AQERRAFEILZE o 7198 1 BEEET
2¥ﬁﬂﬁ@&ﬁ%ﬂ2ﬁﬁ%@ﬁ$@ﬁ m&w

DI Ng B 3 2 (Tendency‘ EU )
N2 %Tﬁ%ﬂ%ﬂﬁﬂﬁﬁﬁxﬁﬁizii

» TSRS AR A SR R o &
REWHMETNE  ERHE - BUATEs »

B — MR o

m%&ﬂﬁﬁmﬁiﬁﬁmjﬁﬁE%Wﬁﬁﬂ.
SRS EFE - Hphe2=4g~18F150 - 195230

'%§$$%§2%%E%%wm°%%@5#§%
M2 EREBE TH 108 FFRE TS - 268 LMK
o WRBIMARAB-C D SREMTHE o

BB G SRR RS 2 D B TA e » 7

— 9] —

Ausﬁm%(GMTﬂ?ﬁﬁ)’%kME%
FBHET 0 T ROOKTER AT » FEEILB RN
W REBEZERBONESRE » 8 AOKER
@ﬁMﬁ’SEH%%%ﬁﬁ%%ﬁ%' MR B o
(Q&ﬁ ®3) o

" B~C—9Hl12s%k » EMENTESRER B
$mpELE 0 108008 » EREILE TR —ERE
FEREEE o FATAION12K » REKRSIBEELE T
H@%@ BREEE ) ARKESAL

D—%Hmﬁ%ﬁ@@% » GTTREL LT ) 26
1 00k 5 — {5 B ZE M g T » WG B3R
120570 b MR  2TR B DR « BB RN EL
HEFT o

uiﬁﬁzﬁml%%%HZ%E%%ﬁﬁﬂ$
W B —EfEA— s ZpNBEZ NMEEBRTE
H Rociit s RERERE S » MREFUR KISR0 3
THEFEREFER BBE AT o IERE = S RATRRMNTE
ERERBERD  HEEERNERE - —RRE
ESBEHREE AN (Divrnal variation)
HARRZEE AIEL » BECCARNEREY %’ﬁ
TE T RET g S B » BN R R R R A
B L o {HIBER— %%zaﬁ%&%%ﬁm—av
IREE BB TR R F R B2 24N TR 4250 B S B 48
Bl &0F BN — B REEY Lo o

ERERBRATHEIZE 0B E21E » 00~ 06~ I8 o

PR BT R zs R [8) o D00 & F12
R IS » DIOGES 2 S B 1188 2 theh » il n e
B4 o EMESERBRAETXK 4B E)ZBOE
A T ITH (P 2 BB EES » LR L o
BEGAFEE (9 > RI4E00RARILN 28k
RERE » TR BT AR A R U (B
WRE - TLTH I A 2 ERE » AZEdERE
e k2Bl SRR ZER R R o
ﬁ%%@tﬂ%ﬁ’ﬂ%ﬁ@ﬁéﬁ humm
T -
m%ﬁmﬁﬁzgﬁiﬁﬁﬁ%%omﬁﬁﬁﬁ
PEHRBFTBZREES (I Ap EAT) » A
ERBESIREEY @LRSD) 20 2
AR (Negative correlation) o
(DERES4TI2/) 2F 4 B~ 13F16R ~ 1929

ZEBE  BELGEREREBEE ) HHOKELE
WIREDRTES  HBREL LTEE o



200

T ; T 200
. T T / e
N . 3004 /—\__o\\\‘::) . - A ‘300:-,'
£ O\-; - z
3 J s
.= 400 . ’/"---:—:-.._ e~V i, 400
| Soo] g + S ?f) PR T . L,/,’- - 500
v - . ‘ S /\/ : 0/’,_12' . ! 27 //1 J
. ) . . g P ! y -2 i~ s
‘ 1 700 - i ; [ ¥ . _ ,5’6\ ,{-.’._,’-:: "6"-1/ Lo~ ‘j —ﬁj‘fg ,2' 700
| A s ! + ,' s ."J § - ‘_; 950
-ﬁgﬁ A > VY [~6% ] { *Q Ny > hoao
o e 19 20 21 22 23 24 25 26 27 28 29 30.3)
V'_?‘f{*l—" _ | ) . ’ D B o 1}
5 -' ) . . . - ) - R -
o ; ; AN N R T S I N S e il o
.ot ; - ! : T = T T T
Tad ‘ . - : ' : E - -t
Ml REsFIZ H B ERBEERAT (C) & - Figfl: Vertlcal time section of temperature anomaly (C ) and
 WERBETAp (mb) & - Surface Pressure anomaly (mb) through Taipei in Dec. 1965.
S wor i ‘ . ’ . \Ell)t‘_jz/ . ] Y, . 200
- ' . w . : LA A
S Mo \ 32 , : ..__,L _ 2 . AL . 300
3 sl D | w00
e 'seoi ' % \\:e,,[' 7 7 | 500
S a0 AT 2+ 700
i 4 : - a3
- toos Lt L g\ f Ty loo0
‘ 12 ‘ 25
sonT - ec-- T SN
X 01 ! - |/1]\"L__4'/_i i : ! L TN 0
Cale ) ) -
}% 2: E@Mﬁm A %;{b_}:ﬁwﬁiﬁ%ﬁ?ﬁ At ( day) ‘ Fig. 2: Vertical time sectlon of temperature tendency ( (Gay

)ﬁiﬂﬁ%lﬁ%}iﬁ- At (—— day) B o surface preSSure tendency ( ) throug’h ’I‘a1pe1 in Dec 1965

— 38 —



3+ RES4EIZA T RO GMT HEERRBERZNEREEFBREYE

BERRBZ TR

Fig. 3: Weather map at 00 GMT, De¢: 7, 1965, when Low was
' just origined near Taiwafi.

o [BEBFEBA~B~C~DE~F R&EMZER
e o BT RAR S RABEA RS » U
FHARRIS0ARKEE (W7 850mb &) U o
AR S AEHETOOMbT (HB000AR) Bk B
HERBNTRAN » — R EET » REE T2 80E
B o S B R B T B R R AR BT TR0
] e - o IR ]

ERBER N RRBEEAR » AEELSE
EHEE o FEBREZBLE EANE HEES
3000~5500/4 R (BAT00~~500mbiE) ZfH o .

EBIEBROEFLERFTRTERABLE  BRER
BB PEERLZ o -

EBOMRZER

PR DLW A 7 R R R
SOV BAE » S MPVEEL » BRI o
SR Xy, EABEEME s b~ TH o

xy BHTEESHE » T p BRELEURELR
Lz BEHHZHEERw, voo

RS 2 A RS R » B 0
ST . B2 PO E - -

d - 3—‘+ vi—!- wrg-—}’ :

™ e = T Voy T0p
CREZEEAER :
R ;" S ireavesneans
a—t+v—?y—_fu—.0"""".“ ardey (1)

A f B mzeg (Coriolis parameter)
r=1
whews  o-T(2 )Y
r=-2 Rl
B e g CdT—adp=dQ
- d ., B K i)
=) W,Q;ﬂ: (W_I— va‘—y—) 2l +w E’Qn&
.1 4




24—

12 AR AR (el in temperature tendewcy) 'Q%
150
' \ —I‘T- AL
1 i i 1 i
DN/ Enald b
200 \\C://frli) 2 ! |_4T
) !
\// 2
~ 300 J :a!
£
~ 400
v \
l 500 ;
700 |l {\\I
-‘ J -
600 f;zzL _-g_\ / \
00 06 (2 '8 2
e L 2 lr T s
R ooasl E-—-—>
I N T
~025 |- -
—0.5 -
-a75 -
B4 : BEATAEIZ A1 H 21 L R R RS E
Fig. 4: Vertical time section of temperature tendency and surface
pressure tendency through Taipei from Dec. 11 to Dec. 21, 1958.
PRI U B o R (1) dQ
R Aaf= daat—= Laptconsteeres e (3) , Bt q5?+v By ¢>p+¢_05l C, ( 5 )W
PABMR2) » AR _ =R 4dQ ST o
( s ) & E.’" Cop dt %ﬂnﬁ@%&
s+ Va—p=0 o R o o
ot oy _ o I _g_¢p+v_a@”¢p+ws_=,__-}-;.;.......‘.-...-..{5}‘
® (gt vy )taatogy bd AR 5T o
L Qo) A (Geostrophic wind) 24
_ CTdT o s ¢ 8 .
R = — 0P
: 0
BABIEE  a=—gdh ' | .
. . ©op S {2878, (Thermal wind) ZHZ
WREAMLE  b=gz - | ¢ 0009, o
i)
% =fEo—a . P
. , L FIRILEEG S E f—ﬁ—(l)ﬂ-T(E)_
KA IEEEZEE - L : o D By ) )
o - # L L SN o — __LL
S5 =g al SR " fﬁp.:{..(;ay_' D v{ +ay @S—vigy
) B 4 DR A )

swsTRS . L T




HLRER fi"]&%ﬁ.

Aﬁ—B——-+C op “‘“a'y

ﬁ'?'%{?r%ﬁA =5~B= f -+ C= f(——‘-—-f) ’

ﬁ:é%ﬁk?ﬁ%ﬁﬁﬁﬁﬁ °B ETEJEKT%“E 1 C
FREMEATRE o

i LI EEAETR
31# B
oy ' Bp -

O B%e | DM
W Ay Bé‘yﬂp Cﬁp* oy

BEEER B#o | ,___0 .

% T H 45/‘0 (po=p) ftp
A aa?ig'.,*,%z‘g_ _ _:!'_ __aE .................... (8)
SR LS ik e i B R B R B A ARG ©
EHEER » TPl AL » NI R o

IR IE 5 FRz A » y=0 FREZME
) BB RET e E - B ERS LA 2N
WAES ¢ MER A RS AEBRZ BETHE
KRR EE ) ML E Bt RN o FEinsies EFE
FEHERAN v+ —C)i<al} BERE, » s
BRI BE o

Bz T EA

FAS

B b : Bl EER
Fig. 5 Model for warm core
and convection.

{?;EF‘L?? y=KE, °y
- 2, y
‘ﬁ#‘["ﬁ—“‘&l‘ \b'_ KEla Yz_‘_ (q__cu)z

— 25 —
K SR pEes o

HERERRER ) FEEE LA RN His

EEH e MEROREFEAERTRES » %%

AE IR o BI85 T8 ] (Doublet)

ZAEFAEM o R EHRAE R 2B ENES R, 5
EH » IRERAERE 2 E R RULLA o
RELBAGE c=o (1000mb FL) ©5 A,
Yy=0 HIFTSEH
. KazE
V= ' ¥t +(§' Gy +(4'+¢ )k)
Eﬂ%ﬁ’éﬂuzaﬁﬁl’.lz%ﬁ RHBTHBRELE -

R R QERELRE EITRYE  RiNE
BHE BT EIE » R BB IRBERSFEE » &
IR BEREZEETH - BO—E4ER » 5
TORB LSRR » BEREEENES  BERHE
oo L BIEAE » WERHARREE T ELEEE
o

m i i
NN ERBREEEMESSRE » MERBEREY
DL RIS RIZRRIR 2B o B R RIS RIS |-
ZERAN  BHEROEERRREZ T TE B

A L BRI RE R MREER o ﬂiizl%uzaéﬁk * A EE

RESBEHFEZ SRR o
ERBRAR ) K PEAEEBRLZIE R

FBRIER 0 HROREIHER ) WEMEERRE -

BBRL B ERARET ZERE » AIBHEmN
P BRLIATE » SRR RE o Kz ) Al@WHE o Ik
ko BREBZEE » SR LITRN 2 BhRE Xk
EARB A 2 i o '

hEER AR R S MR RE R
f » HERFAERPRRY] » Em#AT sl A R B HE
TR o R E > RO Z AR »
BAORBGHESEN ) EEEHEARBARZRE
BHIBEE S » ERERBERRE » HREETNE

e » AR £~ DL gt

R THEAES o BIEE 5 BB R BTE BT
f3 %m%?#ﬁ%ﬁ%——%&ﬁ&mﬁﬁﬁﬁ‘ﬁ’ﬁg
TEEZ T o

2 F X K

[11.Y. Bjerknes, J. Bjerknes, H. Solberg and
T. Bergeron (1933): Physikalische Hydr~



— 98 —

odynamik,

(2] A. Eliassen: (1959) On the formation of
fromation of frqnts in the atmosphere,
in the atmosphere and the sea in mot-

- ion, Edited by B. Bolin, pp. 277-287.

(3] M. Yanai (1961): Dynamical aspects of
typhoon formation, J. Meteor. Soc. Japan,
Series 2, Vol. 9. No. 5, pp. 282-309, -

(4] M. Yanai (1964) Formation of tropical

- cyclones, Reviews of Geophys., Vol. 2,
No. 2, pp. 867-414.

15) M. Yanai (1963): A comment on the crea—

tion of warm core in incipient tropical

cyclone, J. Meteor. Soc. Japan, Series 2,
Vol. 41, No. 8. . '

(6] Taiwan Weather Bureau (1965) Radio~
sonde observation at Taipei, in the res-
ults of aerological observations

[7] Japan Meteorolgical Agency (1965): Daily
Weather Maps, Dec, 1-15 and Dec. 16-31,

[8) Taiwan Weather Burean (1958): Radio-
sonde ohservation at Taipei, in the res-

~ ults of aerological observations

[9) Japan Meteorological Agency (1958):
Daily Weather Maps, Dec. 1-15 and Dec.
16-31.

R BRI

— ~ RBHDMR kB R BT E Y o

=~ (ELAIDAKET R TS RBR S 2 S Y] ¢ AR
o EHAT RS DERT FEREEARBER
HRTITRAIR M S AT R E AL R R B
= REHANE AR RS AT BR R

RESFHMBAZES
& S35 B MRS » WORR T BRI
R EL & MR R %@%‘%ﬁﬁ": STE
A~ +—% 78 BhplirEE  DERETIR
MAHE S ERELEER -




Bt R E B N HE

— 27 —

# &

BEE HiFE

BRA& A

__Observ__ation of the Total Amount of Ozone over Taipei

Shih-chong Lu
Shieh Lin
Abstract

The Dobson spectrophotometer No, 95 was installed in the Taiwan
Provincial Weather Bureau at Taipei in summer of the year 1965 for

measuring the ozone in the atmosphere. In the first half of their .

article was given a short explanation of the instrument and the results
‘obtained from the. calibration of the wedges, standard lamp tests,
mercury lamp tests. -
At last, the daily mean values of the total amount of ozone obta-
ined from the direct sun observation on clear days, observation on
clear blue zenith sky and the ozone density in atmosphere at surface.
Relation between the deviation from the monthly variation of the
ozone amount and weather conditions were studied. Positive deviation
were found near and in front of travelling anticyclonic centre, while
negative ones were generally found near the centre of surface low

Ching-shih Shy
Fo-lai _Cken

or southern currents.
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Table 1: Mercury lamp test
# h ¢ E b HBRHES : No. 95
A i ‘“965. 8. _6}:965.1&16{1956. 3.10
® | By 5 | 33.0°C 26°C 20°C
i #| 83.00C 26°C .| 20°C
| ® # | 83.0°C 26°C 20°C
¢)) 82,5 89.0 8.2
Q (2) 825 81.5 81.2
by ¥ 85.00 8525 | 8470
(. | 894 89.0 88.1
22} 2 829 81.6 81.1
= 9 86,15 85.30 84,60
'$)) 89.4 89.0 88l
Q; (2 82.7 81.5 81,1
R ¥ 86,05 85,25 84,60
'O 89,6 89,0 88.2
Q, &) 82.7 815 81.2
bis # 86.15 85.25 84,70
'ON 89.5 89.0 88,1
Q, @ T 826 81.5 8.1
i # 86,05 85,25 84.60
Q F ¥y @ 8508 | 8526 84.64
Q 7= & 86,17 85,31 §4.38
i = | —009 | —005 + 0,06
F o EEEEWIE

Table 2: Standard lamp test

— 90 am
) EHEE LSBT SE RSB
tog{F), =~ L Rs ~n(Re)}~ {Ro=n(R)})

_Iog(gpn) 10g) C“) veessnens(1)
R hRe Doy - CBESEBAE G

%ﬁ*ﬁ%&o@&QEQ’%4 DRI ) —i
E‘Tﬁ(—gﬁ) (C:l +const _ ‘
“COIlSt"l&ﬁu?kw?ﬂ}z%’ﬂ&&ﬁm@%@?%ﬁ

== \T, EY&IE
Table 3: Widge calibration test
W uEr Eb BEERHTE + No. 95

A 1 ‘1965. 8, 4(1965. 10 16:1965. 12, 20"1966.“3_. 5

595 592 | 592 59,2

Ay 600 | 595 59.0 59,7
59.5 59:4 59.5 60.0

57,1 57.0 56.8 57.0
D;) 57.0 57,0 57,0 57.2
57.0 57.0 57.0 57.5

™ Ay 597 59.4 59.2 | 59.6
@ | DA 5RO 57.0 57.0 57.2°
# 1Azl b64 56,4 56,4 56,4
i& | Daa 52,5 £2.5 52.5 52.5
Ay 33 + 30 + 28 + 3.2
s | Dax| +45 | +45 + 4.5 + 4.5

B Ry 11965- 8,13]1965. 10, 91966 3. &
5 126.0 125.0 121.0
% 126.2 125.2 122.0
126.5 125.1 1220
i
K i 127.0 125.2 1225
@ | 185. 184.1 180:0
= ﬁg 185.5 184.6 1805
2;. 1856 1845 . a8L2
&
15 % 186.0 185.1 152,0
i&ﬁ l e
by [HetiR| 1264 125.1 121.9
(xand y) E kiR 185.6 184,6 180.9
% AseE| 0985 0.971 0.957
_fg et 1.629 1618 1.577
B 2 (AN ‘ 0644 | 08647 | 0640 -
B 59.0 58.1 585
% 59.2 58.3 585
595 ° | 584 53.6
pis P 59.2 58.2 58.7
i 1210 | 1200 120.1
& %-E 121.5 119.9 120.0
<1215 | 1198 1200
5 i (215 1200 120.2
W |[mes 592 58.3 53.6
(x only) :ig febkd| 1214 11979 1201
% Hielm 0286 0,277 " 0.280
E skl 0932 0917 0919
ok om & (aN) | o616 | 0640 | 0,639
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Table 4: The relation between the
total amount of ozone and temperature,
pressure '

%ﬁfg % B | & it
A . Fol i = ‘ soomb | #i | 500mb
—0174| —0240| —0021 | —0322

+ 04584 | 40007 | — 0055 | — 0.208

~ 0009 | —0451 | --0357 | +0.142

10 + 0734 | —0592 | — 0528 | — 0,682

1 C 402362 ] —0203| +0074| —0,182

12 —0o10| —os74| - 0027 | —0.156

+ | TR
ANs=A{Rs—n(Rs)}

N —K’{Alog(-};) +A10g( Cp)+A10g -

(—%\ } AK’{Iog 1,)+log( ‘éi)

+Iog( (C::i ) } ........................... (@)
H_EX " H i Lamp &{%ﬁm@kﬂﬂjgﬂ
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FEANs208F » FIHE Standard Lamp s 2
JEER R B AL » Standard Lampatf 2 M S5 Ri (8
r REBEIRO5AKISE FifE o EE:EIJ%;EEKEIE%%

3. JeBHBLE (Wedge Calibration Test)
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Qﬁmgﬁz A Brief Report on Typhoons in Non‘h—Westem
D .

Paczfzc dmmg the Yemf o I 965
Abstract

In the region of Northwestern Pacific, the frequency of occurence
of tropical cyclone during the year of 1965 in comparison with the
normal was rather higher. The average of last eighteen yvears was
278, but the actual number was 33.0. Among them, 18 had reached the
category of typhoon intensity, and three typhoons had invaded the
area of Taiwan.

Typhoon Dinzh first generated over the sea at Southwest of Guam
on 13 June. It showed a slight recurvature of its trajectory which
turned to northwestern direction and had a direct hit along the southeast
coast of Taiwan. On the invasion of Typhoon Dinah near the vicinity
of Taitung at midnight of 18 June, the instantaneous wind velocity:
reached £0.2 m/s when the barometric reading was reported at 955
mb. It caused a great damage at Taitung. Approximate loss was
estimated more than TN$ 300,000,000 dollars.

Typhoon Harriet was the second typhoon invaded Tiiwan in this
year. She was first appeared over the sea at southwest of Guam on
synoptic chart of 0000Z, 22 July and took its course moving toward
northwest. She hit the neighbourhood of Hsinkang on 26th July and then
traversed the island. The highest wind velocity recorded at Lanyu was
51 mfs during the passage of the storm. Minor damage had been reported
at the east coast and northern sectors of Taiwan.

Typhoon Mary first appeared on the synoptic chart of 15 August
and reached a maximum wind velocity of 75 m/s near its center on 17
August. She landed at the vicinity of Yilan during the midnight of 18
August. Some damages had been occurred along the passage of the
storm in the district of Suao and Yilan.

During this year, the number of tropical disturbances was nume-
rous from the month of July to September, then' suddenly decreased to
the number below normal. No tropical storm was observed in December.
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Table 1: The summary of typhoons which invaded Taiwan in 1965
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Table 2; Summary of typhoon occurrence in North Western Pacific since 1947
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Fig. 1: The positions of tropical storm first appeared on synoptic chart in 1965
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Fig. 2 : Typhoon tracks in January, 1865
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Fig. 3: Typhoon tracks in February, 1965
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Fig. 7: Typhoon tracks in June, 1965




FRBIIEE » MR B o 2 HA0K > iE
FEIERT » HETEERER o FEA L ERE o
3 B 8T A AL, o 200 % PU B Y s Bl —
gk
. BE—REERR B (Dinah) SRS 2T E
1 B 208 RRN IEMTEE < B o EVEH R [ T Ik
FEEEE o 1IBAMBEXBERIEERE » hlE
‘2.8°N, 189.0°E » qu.0REES99mb » DIRSdE 11 %
HITET » L EERS2m)s « BH 2 BEMERSE
JRIRES o iR K IS E35m/s » DI E10E R
PE6TE » H20RF R0 R R992mb » BABRE T
B0m/s o 24 Rk + FHAT I FE 458 180°E i »
Frdm ok SR AR EOmSs  MEBER
BAZURGIEL o 16 (8IS » rRLALRAS.8°N, 198.0°E 1 th
SVEEREEE960mD v R B R AESms < 178
8 LEEHH FZE L > RIS A 0 18
B 81 » AN EL st AP, 35 B i 7E 20.0°N, 1216°E
» PULEEAEI0mb » RAEMGAES 55m/s o
HANESN L E B EE N 22 R R LA EER

EPE > BR—IFMZE o itk PO RLIRILE B

PR A — BT BRAE o EEMRAR A B o I
R RROCRBRIERE » BSA—8% o HIZH
BRI LR AER o

FABS=FRARRTE(Emma) » TR
WHEB Z BRI R A o R RMBHIER 2L o
21 R 200 b F13.0°N, 180.0°E » EFFEL 0 22
AESFRERF R RRE c 230 0L BESRE
BEE » B EEE95mb ¢ 7 5516.5°N,124.3°E » 5L
KRR ERS25m/s o 24H 8% » BRI H6.9°N,
A28 1°E BIERB 2 HF » WAL o HbkdkHEE
A BEER o —SRHEESEEMEERE o &
EIEFRES By > 25 B 20RF A M B S I B — HAHE
R o R S RE R B RS BT o

EER RARE s Bk L IR R
AR o A EH RSB EREEEE TH 28
T R R TR S R T~ B EE ) 20
IR BN B R R R A4 B IEEE (Freda) Pt
HER1004mb, i1 A10.4°N, 140.9°E i F LGB T
o8 {205 » LR 12.6°N, 138.5°E » BRI
mfs * WRRILER TG ILTE « 3 5 208 » chude
‘13.5°N, 133.2°E » RAFETIBESOmM/s » HEER
FRIBA o dULRBEEI80mb » (I 7EREIRIE o 10
2087 » ERETIEIER AN » OIS BAR

— 45 —

B[S o WIHELENSE - EE12H 81 43
REFB M o DIEHISIERTLN » hOREE%60
mb » 12/NES % L BEELSAN, 1264°F o B A FE
®FETOm/s » BEPERI00AE o 138 S LEE
FERE (165°N, 128.8°E) o 12845 » REIET
HEERSZILE » L RBEFEREIS0mD o A
Ke Li9R [HES) MR REREEEE  SERRE
TETHPEE o 140 8 Ry » EEUECUEANE » BN,
> FEBI R EEOR, o 12/ g 0 FLO BY 19.8°N>
114.6°E » DB 16702 M R TE 4L o 15 B ELLE
BB EEE » BEEREA LIS » S HET - 168

8B v LR S » 6/ NSRRI RN S

BAEE © |
TR ERE R ) T T

B—EGHER - 145 S BRBKERE » REH
E#(Gilda) » f0ZET.0°N, 148.0°E o FAPE:ILEE
» &ML - 158 8 K » BE BIIAS A — SRR
o R HEEMRRARERE - iLEBEEHEL

 BREAME o 1TH M REE - WA T RS

B o FEREHRE IR o 20 H14Ws » BB IS
RECESIR ¢ MR BRI » KEMEERR/ o Hip A
T BY TR o 21H 208 FUEEE Z BN
) B ICRFITEAL © 28H 8 BEAEBKIT DB » 12Kk
ENBHER—REHER o

#a; (Harriet) BA4E s J(B R » F1E0
B BB R B8 B B B R MR bR 1B 2 T s P
o BRAE ) KARBRE . E2H SHRREE »
HaMF B AR TRE o SNSRI B ERIERE
A FA10.6°N, 142,6°E » DI/ IS 5 2 s prig
Bt 0 MOBRKREREETm/s » hORBRE
1000mb o 12/MEHIERHIB T » 47 B ILTE
SR o FEENITEAAS fhBA L © 2852008 » R L EE
15.0°N, 138.0°E » A B S8Tm/s » TuLREE
IEI02E R, > DIREL5M A PAHLTEET o R H > Ul
I E980mb » FAEBEBOm/s o 2002 T E
MAEE19.1°N, 1819°E » SR 2 M o B
BB F A — A U BB S TR
% » REVELIA DR » RGBSR
o 25 A8k » FEREEIT0mb » f7E20.2°N, 1285
°E > BARBIE51m/s » RELEE00AE » 5
REBRBRIBE - 12\ » R DI R0E o
968 8 M EER ) R RN HEFHAL - B
etk » ot R Z R —EHERE o [RaEm L



B8 : 04T Qg BB
~ Fig. 8: Typhoon tracks in July, 1965 .

ek o B R 20BF L LELERIT - #EHIR AL fA24.2°N
1187°E » B X EHR[35m/s » PARG B AE R 7L
B e 2TH 8 Rera Fise A B L » ﬁ”ﬁf@&ﬁﬂﬁéﬁﬁéfﬁh ’
%iﬂiﬁ@%m/s ° l2f]\ﬂ#1ﬁﬁéfﬁﬁéﬁﬁﬁ%%‘%
B o

nﬂ’“ﬂﬂﬁé‘]ﬁb&?\k@ZF‘% JERE J:Z%fvﬁ%{&
BEICHE A - 288 SR A L AT R — Eﬁﬁﬁéﬁt »
A (Ivy) » PLELLICN, 129.8°F » uﬁ%ﬁlo
WERFILA - 12&\&%‘21@?&% EPEE&E\ L
14.6°N, 127.5°E » q:uuﬁ!gﬁ_iﬁ 993mb o IERFEEER R
FETMEEE 0 808 8 1% s, ?ﬁl’]ﬁ%@%iﬂ - {H12/N
HXEERH ELRIEE - RE ﬁi@ﬁ&md\ 220
53 %L.xEE%%’Z%J’i » PIFLR AR SE ﬂfﬁ:ﬁﬁ
&FEEEEQHEJZ‘@% 9 SEIEISH%F%JJL.\E‘.H%@\ZE
h #9AL1T.0°N; 1820°E- 6?]‘\5%&%[}{}‘&-7\%@ o
- FR (Jean) Eélﬁi@]&i_fz’%lﬂléﬁ% JEW"‘WEJEE
REBEZE o RIE2TH 81 » Eﬂﬁiﬁ"fm%ﬂtﬁ-%z
Wh o mERR - RS

i 0 310 8 MR R By

Bk o g » 12 NERERSDERE © 8 B
18 8RF » LLALR1T.5°N,130.9°E » shLEBI%0mb
2 ELUS IR o IR ENREES 2R » BT
o PLAERESImD » BEAEREA K004 R
-0 2H 208 » ThOEEEEEEITOMD » fulZE21 8°N,
128.2°F » " IRSMSIEE R L o beirBRRE 0 @
WENZEE o KA AR K RECHESm)s 1 T
AR, o KB EHERRLS, » B s b T il
o 4A8 L REEER65mb o SE208 »
EJ%30.4°N, 129.8°E RUBR IR FIILALE o 1275
W 2 BRELM > BHRBE o RAAHAE T
Esﬁﬁk$mﬁﬁ@ﬁ%£2m%%ﬁ cHRBZ
RERERAES e -

A iﬁﬁﬂﬁﬁﬁ%§2E% ) AR
Mﬂ o i — (MBS (Kim) Bk 2B o 40
205 » Bk MBS RN 295 1 MRFRZ
B BT o 2R+t SRR I A
BRI > AL TR ARG o 68




8i% » thE[32.5°N, 145.0°F o btk Riidih > B
B TE8K s XRHEITAES » EREE S
By o 6 NERER BN R HEER o
o RH—BREEE ) EE160 148 » SEREES
HALHXEE—SER « 6 NS BERBER
El o B BEMary) » ULEINECN, 1333°N s &
KEAEBSBmfs v DIIEEECEERFEH o 165 8% » th
DEEREEIS0mb » LKA 2 B A RIS % 35m/s
o i EER B A, o IR TS o 12 » h
OEBEEE 965mb o 1TH 20 » LB E950mb
 BABESEE0m/s » BATHESRAREE » i
BN FA22.1°N, 127.5°E » BB EEZHEE o
ERTHRERE » K S OELRER « 12
% UL EEEE3.8°N, 124 8°F o Bl 1438 A 55
3k 0 18 H208E » dhLAE24.4°N, 122 8°F + th Mt 2
FAEGEER R60m/s » BREAEERER - 195
8 B PLEERMA R BSRUSHERT M
0 TE REED S A BB o 2088 » th.0h 75 25.7°N, 119.2°F
o I Ik B IR BE AR BE ML » BERZETRAR I R EEE » 3
PR AL » ST R 120 EHEE Z80°N o 2115 8 MR
REHEE .
F—EaEEA (Lucy) #HEBERBHE » A4
HIBUED o BB ML ERR » \IEAEEEE

L o

|

el o i AT
". / ¥ 'i.i.,ﬁ?w“ \ ik ‘\
: W "

!/ ::-’JJ kS
ST swh 0F W, ;
Y - p A S
3 Wi
4’52’ ¢
N
\
i
Y ™

WO : SAE8 A BN

— 47

BERK o BIIZ MM TEEISA DY ) Z16E 2 5 E
REBRERE » b 7 16.6°N, 1694°E » 1he
FERTESE E o B LHHTE R REEHEES
mfs » ERARBRESPERE > iR EIN
mb » EFTEIE o BEBEEERM o« 1TE 208 » th
DEMERBEME » HARREE 35m/s o 1808
B+ tUTE24.9°N, 1617°F + Bk B F 8 E50m/s
o ULMRIRRE X EI80mb o 12/ B4 » R RBE S
960mb » FAERMKIEZ 60m/s » B TR BHFIFLE, »
DIgRI2098 2 B FE R PGS P o 19 B 2085 » chul3iE
KB 0200 8B > BFEZ B o BEE ML E R
' M21H 81 ¢ PLEES13.3°N, 17.8°E » B K
EPHE5m/s o IRPILENT R AR » AR NS
© 23E8k 5 JE HARERA G RR AR o
EEBEARS AT RARL BT 2R I
FEIEAY LA RS S ERERRE -
SHEMEI B BB RR, » 42 M5E (Nadine) + rp
EBIYmb » hR7E19.0°N, 109.4°E » B AR
R25m/s ) DEIZEERNWNW < 198 8 s/riisg
AEMTEE » BOTIREE » 6 /Nt A S 2 AT o
AAK  EREBANBERES » FDUEFIZH
BHEBHE o REEAWANIEIO~ION o ANEHE
T2 MAFEBM AR © 281 8 R AR A I B KA

\\ ‘g‘__;/.,’ . .‘_‘.\
' 7 /\ e £

Fig. 9: Typhoon tracks in August, 1965
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Movement and Surface Pressure in 1965

Abstract Chi Ke—ksun

The techniques of tropical cycione forecasting fall into two categories in
recent years: namely, subjective methods and objective methods. Among the
objective methods, Veigas-Miller's screening procedure of forecasting Atlantic
hurricane movement seems to give good results. Dr. H. Arakawa had also
developed a similar method in 1962 to forecast typhoon movement and centrai
surface pressure in the Western-North Pacific area. Two years later, he revised
his regression equations and divided the North Pacific into two regions, separated
by the 27°N parallel. The set of equations for the southern region can be used
in Taiwan in nearly all warning situations. A test was made on the typhoons
of which the Taiwan Provincial Weather Bureau (TWB) had issued Typhoon
‘Warning Bulletins during the 1965 typhoon season. Both the 12-hour and 24-
hour forecast position and central pressure were computed.

Comparing the Arakawa New Method with the subjective forecasts made
by the TWB, the mean vector error of 12-hour forecasts in 17 cases by the former
was 57 N. Mi, while those by the latter was 60 N. Mi. The mean vector error
of 24-hour forecasts in 28 cases by the former was 128 N. Mi., while those by
the latter was 143 N. Mi. This seems to indicate that the Arakawa New
Method gives slightly better resuits than the TWB’S subjective forecasts.

Since the number of cases tested hardly justifies reliable conclusions, the
author computed all of the 12-hour and 24-hour forecast positions by Arakawa
technique, at six-hour intervals during the typhoon warning period in 1965. The
mean vector error of 12-hour forecasts (a total of 55 cases) was 71 N. Mi,
while the error for 24-hour forecasts (a total of 54 cases) was 121 N. Mi. If
one compares the laiter value with the mean 24 Hr. forecast position error of
181 N. Mi. in 405 cases by subjective method used by JTWC (Joint Typhoon
Warning Center, Guam) in the same year, it can be seen that Arakawa’s
objective method shows a better skill. Among the cases tested hitherto, typhoon
Jean and Rose gave the best results, their mean errors being only 51 N. Mi.
and 52 N, Mi. respectively for 12 IIr. ferecast periods. ' ‘

The scatter diagrams for both the 12-hour and‘ the 24-hour for'ecast_
position errors shows that the least errors fall within the SE-quadrant and the

most errors occur in the SW-quadrant. The sketch of the computed track

shows a rather constant deviation from the observed best track. Those typhoons .
which moved northward deviated mostly to the west, while those moving
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westward deviated mastly to the north. It was also discovered that @ largest
errors occur during recurvature and @ when the center position was located -
South of 18°N lat. The errors also become larger when the typhoon is passing
overland through Taiwan. :

The central pressures for 12-hour and 24¢-hour forecast were computed by
Arakawa’s technique in the 1965 season. It is interesting to note that the mean
error for 12-hour forecasts (62 cases) was 6 millibars, while those for 24-hour
forecasts (P9 cases) was 12 millibars. However, the 12-hour forecast shows a
better indication of pressure tendency with the computed curve tending to lay
behind the actual curve in time.

It has been shown therefore in this study that the Arakawa New Method
promises to be one of the most effective operational typhoon forecasting
tools and is suitable for use on this island.
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Fig. 1:Arakawa New Method Grid (with[ ]12-hour; No[]24-hour)
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Table 8:The number of forecasting typhoon
center by TWDB in 1965 season
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errors

BOA £ W | kM| PoRRRE @
7 (Babe) 1 35
(¢ Dinah) 10 63
#FE(Emma) 6 108
i (Harriet) 8 68
= E(Jean) 6 40
FRE(Mary) 6 64
“g#a(Rose) 7 o 39
e (Trix) 8 72
Bk (Faye) 3 190
s 2t 55 71

2t IETEE 19664 IR I REREZ 4
Fig. 2:Scatter diagram of Arakawa 12-hour forecast errors
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errors
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On the Three Days Prediction of Typhoon
- Movement in the Far East

Abstract

Through a systématic review and a careful study of the past 50 typhoons
that occurred in the Far East during the period from 1959 to 1965, the auther
found a close relationship between the track of a typhoon and the distribution
of the precipitable water. This study introduces several experimental rules
waanMumMgTMEMMW%amMﬁHMM$mwmmmmm

1. Typhoons have a tendency to move forward to the region of greatest
moisture content. The angle between the actual movement of the typhoon
and the forecast path based on this tendency resulted in the following findings.
In general, it deviated 8.5° on the first day; 10.2° on the second day; 16.6° on
the third day and 194° on the fourth day. The possibility of forecast accuracy
based on the above data is 80%.

2, Typhoons do not often move in to the drier regions, but pass around
them.

8. At the lower latitudes the variation of precipitable water is very little
and is a conservative property. Therefore, it is possible to forecast the long range
path of typhoon. But in Mid-latitudes this method because unsuitable for long
range prediction since the precipitable water is subject to rapid changes due
to the upper westerly wind.

4, It is easy to work out a distribution chart of the precipitable water,
based on current observation, therefore this method is very convenient to

Hsu Chin Huai

use in operational typhoon forecasts.
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Table 1 :Dew-point and precipitable water vapor (241200Z Aug. 1963)
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Table 2 : A statistic table of typhoon forecasting
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A Study of the Atmospheric Ozone
and the Weather

Abstract

The total amount of atmospheric ozone was observed in Taipei,
throughout the period from July, 1965 to August, 1966, by using Dobson’s
Spectrophotometer. The analysis of ozone amount observed in Taipei
shows a seasonal variation with maximom in mid-summer and
minimum in early winter. This seasonal variation is different from
that observed in the temperate zone and even at the same latitude
as Taipei (Taipei is located at 25°N). Somme explanations for this diff-
erence are given in this paper. ' :

~ Positive correlations between ozone amount and surface pressure
in Taipei are obtained which indicate that an excess of ozone
is always associated with the extension of the Siberian anticyclone. A
survey of theories and facts about atmospheric ozone and its relationship
to weather will be described and discussed in detail in this paper.
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An Investigation into the Relatzonsth of 3—day Czrculatzon

Anomalies to Typhoon Formation and Track in

the Northwestern Pacific ng-cme Ckeng

_ Abstruct

In the first part of this paper, the auther carries out a statistical’
investigation on the typhoon generation place, it$ intensity and track.
Some comments are made about their relationship.

In the second part, some 3-day anomalies in' the Far East and
Northwestern Pacific are related to the formation and movement of
typhoons in the Northwestern Pacific. Through this research, we find
that the use of the anomalies of upper'air*ch'arts at the 500 millibar
‘level of Far East and Northwestern Pacific can be useful in making -
an extended range prediction on the generation - and movement of -

typhoons
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Fig. 1:Classification of typhoon appearance
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Report on Typhoon «Judy”
Abstract

Typhoon Judy was the third tropical storm revolving 'in the Wes-
tern North Pacific this year, and it had considerable effects on Taiwan
due to the invasion of the storm.

On the morning of 22 May, a tropical depression was discovered
in the South China Sea, moving slowly eastward directly toward
the Philippine Islands. When it developed into typhoon, its track
changed toward the north. On the synoptic chart of 0000Z of 27
May, the storm built its force up to the stage of a typhoon. Beginning
from 29 May, the track of typhoon Judy changed its direction gradually
toward the northeast, then to the east. She landed north of Kaohsiung
and traversed the southern portion of Taiwan. Finally she moved out
at north of Taitung into the Pacific and changed her course toward
the northeast. This ‘type of typhoon track israre according to our
climatology records.

~ Although typhoon Judy had become weakened before she hit
Taiwan, the banana fields near its path were seriously damaged. Loss
was estimated in the amount of 620,000,000 Taiwan dollars.
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During the passage of typhoon Judy, six persons lost their lives,

teri persons are missing and about three hundred houses had been
demolished.

Maximum wind velocity over this island was 26.7mfs reported at
‘Kaohsiung. Continous rain fell over the whole island after the storm
had passed. Hence the rainfall of the storm period can hardly be
" categoried. As computed to the end of May, most stations in the
eastern. portions of Taiwan received more than 300mm of rainfall
during Judy’s passage.
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"Fig.1: Sea-level chart, 0000GCT, 29 June 1966
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Fig. 8 : Sea-level chart, 0000 GCT, 30 June, 1966
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