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A discussion of meteorological
disasters in Taiwan

Abstract

Liao Shyue-vih

Extensive damages had been repeatedly performed by the occurrence of star_n.fs,‘
. byphoons, thunderstorms, local heauy rainfalls in Taiwan annually.

A slafistical research on these meteorological disusters had been carried out and
some resuls had been oblgined. They are listed as follows:
1) The return period of the annual maximum wind velocily al various siations

in Taiwan had been calculated.

2) The return period of daily maximum amount of precipitation af various

staifons in Taiwan had also beem compuled,

3) The annual loss due lo the damage of meteorological disasters is approxi-
mately proportional 1o the cubic of smaximum wind velocily recorded.

4y The damage of thunderbolls, seventeen persons had lost thier lives under a
vough calculation according to the past datum. ‘

5) Approximately about ninely seven persons lost thier lives and wmore than
270,000 houses had been ruined in each vear due to the damage of typhoons.

6) A lable showing the frequency distribulion of the amount of losses dus
26 meteorological disasters has_been plotted. In a few cases, a -sinple disaster did a
great damage with a large amount of losses.

7) Periodicities of 10, 13, 23, 26, and 50 years cycles are found in the
varigtion of awnnal number of typhoons which visted the weighbourhood of Taiwan.

8 The values for the reference of architectural designs on wind speed and
precipitation hed beew: compuled at many stations.

9) The efficiency of storm warnings and accuracy of the forecasts had been

also discussed.
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GaE(1903y 62 371 es28) 13,2800 0 12,20 244E(1935) 5 390 2497 23,843 6,230
gaE(lo08) 12 & 2667 4969 366 254E(1936)  — - — — —
74E(1905% 36 7t 5328 4,221 - 284E(1937) — — — — —
B4E(1906) 2l - 312 250 — 2TAE(1938) — — — —
s#g(1907y  —  — —_ — —] 284171939 4 10 274 442 1,269
44E(1908) - — — — — 20401940) 161 502 20,189 25,528 217
3ECL909) 49 6 570 5070 4,322 30194 — - — — —
219100 3 11 492 9711 9,064 31ip(1942)  448] 1,277 17,9430 42,725 917
#R(1911)|  741) 744 39,108 36,537| 125,249 32AE(1943)] 299 35 1,072 3092 2488
RE 4E(1912) 261 334 50,282 54,485 69,240 S3E(1944) 229|395 8,839 91,663 1,651
24£(1913Y 103 27| 2,118) 2,400 60,652 BAGE1945) — — 55 — 108
(LI 143 49] 6,797 8,628 59,675 35401946 407(.  526| 1,174 S
atz(1913) 4 1 es| 170l 1,463 BesE(1947) —|  — — — —
SEE(1916Y  —|  — — — — 374E(1948) 17 16) 3,120 2,523 —
6E(1917)) 520 28 2111 2,581 4,988 384E(1949)] 38 65 587 4790 —
74:01918) 83 24 2,185 2442 3,681 sssmcioso)  —| — o — —
84E(1919)| 180, 278 19,762 65841} 47,554 404E01951) 102 79 249] 4,136 —
SHE(1920) 142 54f 5,891 10,578 75,323 414£(1952) 153 644 8,726 23,395 —_—
102£(1921) 8l m| izl 3,121 320 424£(1953) o3| 263 . 3,906 5,127 —
114((1922) 29! 8 464l 1,197) 4,739 434E(1954) 2 17 103 98| 15
124£(1923) 5 8 38 90 47 444E(1955) 40 14 1,204 383] —
134E(1924) 154 g7l 7,816] 18,972 36,476 454E(1956) 106 373 15,557] 47,995 —
lag(1925)]  42) 18|  1,376]  2,2760 26,296 4641957 62 42 1,066 912 —
sQeey 33 15 337 150 10,387 4725(1958) 47| 105 8110, 154037 —
164pcioazy] 31| 118] 2136 17,885 " 4685 485{:-‘.(1959)! 1,123] 1,334 33,538 34,379, —
174p(1928)) 14 15 2348 6686 24349 & g | 6,083 7,019 308,930 522,99s| 798,755
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RIGEBZRARE & D HR

CAD B BHECADIRTAODO) BERZR H HBEz8 BE2H
A &) = g 23 &t ¢:)] & = BN 72 By
1-5 32 92 92 1-5 4 11 i1
6-10 11 95 187 6-10 5 39 50,
11-20 13 200 387 11-20 3 44 94 -
21-40 20 607 994 21-50 8 282 476
41-80 8 428 1,422 51-100 7 451 827
a1-160 13 1,527 2,949 101-500 33 9,352 10,219
161-300 4 999 3,948 501-1,000 5 3,527 13,746
301-700 3 1,089 5,037 1,001-5,000 34 63,370 77,116
701-1,000 0 o 5,037 5,001-10,000 9 62,905 140,021
1,000 B J- 1 1,046 6,083 10,000 B - 8 168,909 308,930
#F+= : Frequency distribution of storms due to typhoon in Taiwan
Nnmber of storms 0 1 2 3 4 5 6 7 8 9 | 16
Frequency 1 4 8 18 16 8 4 3 1 c- 4‘ 0
Poisson’s distribution | 1.1 46 9.0 13.4 12.3 9.7 6.4 ’ 3.6 6.8 0.9 0.2
=] i H & L IR e B ER 8.5 o o i AR TS [y
T D S azp B ERSEREREE 5% - KBRAETEX
im]

: _ £3
b R=gy X0 o HILHAGAE T hERZ

Wi o #h (13) HZEH» # P g G =
I MRRREEREXE X BRE (0D 24
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=¥
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o HI18ITHEZE1909EZIER] » B4 mE > i
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1

HEF « 19105192028 7 206 » B Py #4810
ZARI » TSR 44k » R 1930 B
1945462 164E0 » BN P, IRDZG » THAHR
WA 29 MWD o HHTESFZ 1060 - P REFH
BB TRBREIR 3.6 RERLET A~ o
H B2 AT+ E19092: 519594 - TURB—K

3 It Lrs
ET 3 55 Wi

Sy

t 1 3
LY e s 5

T+ SR kN R R

B o JCTT AL IR AR M2 K B DEATB0E 2
H o
(B) W4T (Periodogram Analysis)
EBEHEMRAT (Stationay time series)X,,
X, Xgyeore X2 i@HFR (Periodogram) Cx?®
) 5B

W
G = [%tzl (X: —X) cosat)®
N
+ [%LE&(X“ —X)Sirﬂ\.tjz ceermnnen(14)

WeHBRZ AR B KB HRIERE
TR 5

Xe=f (&) +w
Hody fe () BREMP BHEK > v BEHSE
(Normal Distribution) N0, o) ZEray®E
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T E ARSI (Btationary stechostic process) o
Bl fe () APIER—ToM 2 S8 (vari-

“ance ‘analysis) ¥ 2 ¢ Kein Fourier {2 it

GUERRIERS ) AT SRR o

FEFER K, (0=1,2, N} v EFIIMER AT
Eﬂﬁalzzﬁiﬁlﬁx )@\3 .
- 23, eerens
%, =——>.XKP+, (K g8 P) - (16)
FHrhomy (J 12 Bper e PYRE T M >
N = 2,111] creereness et sn e (17)
# 4+ M
1 2 3 .4 ]
X, Xa X, Xy rereeeras Xp
Xp+1 Xpis Xpy3 Kpig rerreaens Wap
Xops XiPso Xipay Kopyg sevrennes Xap
| Xxps1  Xersz  Xxess  XgpigeeXgsup
5| R % Ts £, ceereeeneres ip

a1 X BRERAZEsEIGE » BFIREZ S8
Var:aUCE) S BFIRZ DM S &5

- 1 P _ S . .
Sh e oo z n; (X, —=X)%eeereneneenn(18)

N,
S% =N >., ). (Xgps— Xj )% - -(19)'&
i=1 E=0 .
ﬁﬁ#ﬁ“]m —ﬁi%‘ﬁié%ﬁ( S B
= 8h 8 e, {20

iy 9]2(1,) =8% /82 G (21
Bin’ey R X B t=kp+i (0<i<p} Bz j B2

TERAH (Correlation ratio) » 7 2%r, ZEFEE R
¥55% Whittaker > ##5% (Periodogram) o fesf

R Xo (t=1.2,,--N)FH2E 2 BHP » 5 ey 1R
B o #e FUL BT T Ol M R R Atk i

» fp (t’)'= constZ fft i (Null Hypothesis) -

”I Jal‘[?éﬁﬁ
pe1 L e
Faoe = 1-5%p,

N_p
P-1
j S L e S e (22)

%mﬂmﬁﬁ (P—1» N- P) Fﬁ}wﬁszw
&%m_.&o -

%_Lﬁ;ZIE ’{ﬁﬂﬁ:l‘z\t%fﬁZEWEf%éﬁéﬁh
3(%:2%‘44 " BHAEENE (Perlodogram) 2
ﬁ-ﬂiﬁiﬂﬁ?TZ%ﬁ {ﬂlﬂﬁtfﬁﬁ%ﬁ?:ﬁilﬂj%”k%

—19 —

(C) Correlogram
FHRMRAI X (=123, N) ZZ7E8
{8 (Serial correlation coefficient) ry ﬁ;-“%;%u
s _

N—K E (Xi —X1) Xga —

X3) [S;S; weervenns e (93)

1 N:K
:,E-..-EP zl:N:R },, H
- 1 N
S

St 2 (X -F)

FI:I_KL,%“ (X: - %)

N @EE o K SEMER (time lag) - 30T

WSR2 R4 E (parent population) Z#:pkg

th> HEFERER (autocorrealtion coefficient)

ERZHRR o MV SIS e R R 20 S Bl s L e

é‘?\%$§@fi (stochastic process) Z—EE o
EERER N MHER KN Stzgk

B B TR R Ry Bl

re= (7,,1,‘__}[%“5(‘ Xigg —Xp) jS%eeren
N-KiZ + z

sl

(24

=1-ghy 3 (K - X )28

HhZRFIZEY (Serial mean) X RAFISE
Serial variance) SPRES

X: EXL

N 1=
§* =42 (X! -X0)

BE rx 2BERBE Correlogram » i
FARFIERMME M (Significant) » JfpL
Efﬁ%ﬂ*ﬁﬁ% Rz FRAMRCER (16] #HE

C REIBEEEZERE A 20 R (25) HEH
BHRFERANIIE S Correlogram . 75
WES o Xr o omc R ERE 1% R5% 2 A
2R (Significant level) FIB Nz 16 » Hhryy »

Tos v T RFSNEBREE D B2 BB HY (Sngflcant
level) » B R IIRBEEY (at random) B

EIRT T BT o BFLUE Ryt S Ol

’ ﬁﬁﬁéﬁﬁgz&}ﬁé(ﬂﬁ 1842 » 23422617 % A

i ? ‘ﬂﬁﬁfhl}ﬁg&‘—% 5 %MT o - ! J,g” N
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F+H\ Per;odogram of storm frequencies due-to” Typhoon in. Tauwan

X 363:) 1 S8 =2.43 .-
- ™ | s - i
P 2 3 4 5 & 7 8 | 9 o ! 1 12013 | 14
8% 0.070 0,050 0.142 0.085| 0.175 0255 0.278 0.121] 0.438 0391 0571 0.683 0.445
P 0029 0.0210 0038 0.03s| 0072 0.108| 0,114 €050 ©.180 0.161] 0.2350 0.281) 0.183
) L
JE— 0.571] 0979 0.942 0.965 0928 0.895| 0.886 0.950, 0.820| 0.839; 0,765 0.71% 0.817
NP 61l e 59 58| 571 sl 85| 54 T s3 o s2 s 50 49
P—1 1 2 3 4 5, 6 7 8 9 10[ 1t 12 13
| |
— 2 [
PRl . NPyl | ygal | 121 - — 109 101 - 129 — la2 163
N-n T p—D{l—a*m}
- P 1) { l—n%my} ‘
Fp-§ =g4_.__()_ ] — 1 1 — — — — —
Pl e m=pr 1.55 90/ 113 2.81 1.00 1.18
Significant level 5 % 4.00/ — — —‘ -—‘ — — ......! — — — 198 —
P 1 16 | 17l 1s | 9 | 20 | 21| 22 | 23 | 24 | 25 | 26 | 27
e I [
8% 0.317] 0473 0.532\ 0.557, 0.576 0.793\ 0.544) 0,009 1.118 0.775| 0.921] 1.11 | 0.645
2ep 0.130 0195 0.210 0.227 0.237] 0.326' 0:388] 0.374 0.460 0319 0379 0.459| 0.266
74P
1—a%p) 0.870 0.805! 0.7810 0.771] 0.763| 0.674] 0.612) 0.626] 0540 0.681) 0.621 0.543] 0.734
Ne— 48] 47|- 48] 45 44 43' 42| 4l 40| - 39 38 3| 3
P-1 14 15| 16 17 18 15 200 21} 22| 23 24 25 26
> N—P)rn P
Fhet ( _.-A) | om0 b voel 133 17 15— — Lz —
R R e Y ) ’
N-n _ {P—1}{ 1P
Fpoi = m_)i,)n:;; b1 jes o~ 124 127 132 — - — —| L 103 | 199
Sigificant’ level 5 % o 4 4 - 4 — — 18y =l — 180 —

F#-t-75 : Serial correlaf:mn coefflment of storm frequenc1es due to Typhoon in Ta1wan

Time lag| Serial correlation coefficient Significant level ’i‘g‘m.e Ing| Berial covrelation eowvfficient Sigmfmant level

k E : 1o | 5% = 1% | 59

i 0.008 — — 15 — 0.140 — —

S 2 0,061 — — . 16 — 0.062 — —_

S 0.064 - = 0.065 — —

s 0.073 — U T — 0308 — =

.5 0.133 030 | 021 19 — 6,003 - —_

o6 0.057 i - 20 0.008 — —_

-7 . 0.104 — —_ 21 0.089 . L — _

8 0.175 031 | 022 » 22 0103 . . _

9 — 0.065 — — 23 0,222 | 035 0.26

10 — 0057 . — - 24 0.113 [ —

11 — 0.104 — — 25 0.097 -, — -

12 0.050 — = 2 " 0347 Lo 036 o2

R 0275 032" | 028 || Ty |- Ceos. Tl = _
14 — 0.004 i — - : g
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%8 : Correlogram of storm frequencies
due to typhoon in Taiwan.

(D) Fourier BT
{# Correlogram F. Periodogram 25T #5ER
’ ﬁﬁ{%ﬁﬁwﬁz}?ﬁﬂfkﬂ » KIGA264E » 234 » 20
£ 1371 %:@Eﬂ » FHERERFEMOHTZ Fourier {%
WiEE s ME R ERERE: -
R T X EE7E 0 Tlﬂ, = BIE
W » RS AT
Xt =‘a0 +1§§;1(ap cospiat+
Bp SIIPALL) FFi serereeresmarnnanenenae (26)

Sy, ZEAR (15) EE > K B2 2

EIRD WP o MBS B EHEM 2 Fourier,

&ticap » be ZREHEHE (maximum likelihood
estimate) & » 'BP TﬂEIﬂTiZEZ%ﬁE*I‘ﬁZ » Bjl

dyg = N 2. X(-, ] h
~ g2 J .
Gp = —— 2 X, cosp mt ="
N t=1
2 M .
i l‘i X; cosphj ;_--~(27)
be z—N—z.l XP sinpit= -

2 M. . .
Wr,-i X5 sinpiaj )

“Hor N S § S¥EMOH (harmonic an-
alysis) WEHH N ZHF (sulfix) o T -
Fourier {8 ap > be 2 &tk » BIGER
{(&p —-ap )2 +(br —be b I

st —'——2 (8 +%8)

N—-2K -1
E S e

3
Fyom-1 =

— 21 —

SHETBRALEER ap = be — OS2 ML Fy » BOMHIfE
Wy oo 2 F-R ik i BB (N—2K—1) 2 F
Z U TP L 1 IR o

¥ Lol Rk i SRR AR o IR VI R
EEE R Y 0 8] ap = be =0 o MKBEK B FL
B N EEERENT REREEZAE &
BAHSE R

dy = X ——6"?Tt‘é Xt -—3635

St = ——, 2‘: (X2 —XK?)=2.429 o
A ng o= 26 5 f

a =0.2157 5 $:=0.1817 »

§,=0.4116 » By ==0.1203

8,=0.1368 $3=0.0815
Wi &+ B =00795

52 4+ %2 =0.1839

8 + B3 =0.0253

3
3, (8% - B )=02887,
=1
&
— 52 L Y= 0
e C R SELSET

ﬁﬁ(. Fu= a% - bi’ v

g2 1'%' 52 1 2% )
A (5% S

N—-2K-1
a
8% + pal 63—6—1
2.429—0.144 ! 4
=6.127 (83 + £})

4 P=1 Iy=0.48T7 (265 AED
pP=2 F,=1.127 (134 i)
P=3: F=0.155 (8.T4E D)

TWiE F- 2 e

F2, (0.05)=317

Fz, (0.01)=5.02
WIS E R AT (reject) » WIRENEE o
48 =201 B!
= —0.3988 » By==--0.1022 ; 82 -+ 2= 0.1794
_0.3304 5 hy=—0.4392 ; 82 +$2=0.4875.
—0.5138 1 fiy=—0.0159 ; &3 +j~0.2613
~0.0800 5 B,= —0.0064 ; &3 +5=0.0065
—0 3219 ) == —0.2083 ; 82 +b5—0 1489_

N

ET
8s
S
8s
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= (’a‘%. + BB =1.0866 »
p: ]

z (@& +132) =0.5438 o

| PR L
8, 48p . 63-10-L -

=2120°05183 4

—6893 (8} +.53) __

& P=1: Fy=1237  (20EuH)
P=2%:  F,=3360 - (0@
P=8: F,=182  (GTEAL)
P=4: TF,=0045  (54=@HD
P=5: Fo=1020  (4€@H)

Tif F— i 15

F2, (0.05)=3.18

F2 (0.01) =5.04
i P=2 s (10D » UL 5 2 2 F B « B
SEBUE T PIBRIERD (reject) » PRUMTILIR » JbReRd
RAIEIOEER o

Bl S R B 2 R AT

B IRENS Z BRI » 264 1 2348 5 138210
FZ M MEERNEEES] - MI0EMT 2
SR A IR o

e BLRA R K E AR

WMER-FNS - s RERNEERS
BEER A D ZFIGHHRS ) AR R o H—T)
TERRE s WA TR R 2 MR
B BRE s » BREEHEE - SRS
WEZ > RERYHE LT FREWNE B2
BBSF o PIT Rl DA (Destructive
Force) » MHB&ILFEHE » DIEEHS o _

iSRG E gk J7 0 3% Gumbel (4, 5] =
W HEEENWEY P () WD EesRE

P () = exp (r-—A) ._dijf,_,,___ (29)

FERZ 0
EBRELEE D PEEREt H%Fﬁﬁé—‘ﬁ ’
Bl—&Erh i h f N8R FoERksam P UE<) B
P (f<F)=(1—e"fL'g‘)‘N =exp

o (- Ne%f'f;) ...... : (30
HNe=

FIE AR 12 BiFEE (expectation) F (N) %

F(N')—-JO N (1—e—6 )"

=”féj NO- e“5) N-t g P Egr
= fuf N{1-x) 5t logx dx - (3j_)

LeEjemm oy 1 M B AR, ol 148

FNFRER BT B EH A
— N o
5 (N)_fOJ' o XlogN dx
Co= {( 577+log (N 1
=If,- e (32)
I 28 g7 s+t o
F-+: Values of I
N I N I N I
i 1.0 10 28 100 5.2
2 1.5 20 35 1,000 7.5
3 L8 30 4.0 10,000 2.8
4 21 | 40 43 100,000 121
5 2.5 50 45  |1,000000 - 144
Eﬁc—q—ﬁaﬂéiﬁ ﬁ&i&jjzﬁﬂ{%{@ » AT (82) =&
B o EN R f, WY EHh 82) 2k M
SR MR A B B A
F MN)={0577+log{MN—1} f; ----- (33)

o EAM=5» IR ]
r=§—$% (34)
B NZBGRmEF/ R o HRERGENER
B WEE-FABEEN > AIEmEmRA (82)
AL, ¢

WL B R k) A%%ﬂm:“l 3
HERREE ) AERARE » FREARENAER I
FERAFRK B S B RS s BmEH LT
oo EbERE (34) HEEr 2B BEEISK

s R E R RS TR AEIE N 7 ﬁﬂﬁ'
_.+ o

R"ﬁﬁﬁﬂﬂ/\ﬁiﬂfj F1 lﬁ%@ fo Zﬁﬂ EE (
32) “’CHHEEEF'ZEWTQH_F H
£,= Fy Y
0577 +log (N—1)

Fo 35
AL 10g(N—-1) (83

RAEZ @




#-,1: Ratio of mean annual maximum

to mean 5 year maximum of
destructive forces.
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EHASETLZERRETFhZ N @ (36) X
WRIEHHEEERZ o FIBRE20d o
# 4 Fr B TREMZ BRI D2 HRME » BIEE

N r | N r | N r | N T 2 EEEY (Return Period) T &
- T=+¢t- exp_.:Ef‘.T_ N )
1 0436 | 10 0624 | 100 0,763 | 1,000 0.825 . e o i
2 053 | 20 0.677 | 200 . 0.784 | 2000 0.838 IR ERZHBTE (35) A ZBRFEIS Fr B
5 o564 | 30 071 300 0755 | 5,000 0845 Fr=Fyo—og Nilog T
i s - , : 0.577+log(N—-1)
4 0600 | 40 0724 | 400 0802 | 4000 0,846 __2.30(logyy N-+log, T) Fy
5 0.606 | 50 0735 | 500  0.306 | 5,000 0.849 0577+ 230 logu (N-1)
' S8, _ 280.F Togy N
6 0610 60 0743 [600 0213 — — 0.577+logy, (N-1)
7 0.614 70 o747 | 700 o817 : _ _ 2.30 f, log: T(37)
8 0617 ] 80 0754 | 800 0518 _ B b AR M EE g M R G K AR
o oszi| %0 oms |so oez| — — R FrZFRRFRMBZTRHIRZER o TE
RS R R R AR R R
r ¢ Ratlo. _ ZEBAN o TEDET—RF 2R o Kl
N : Numher of oceuirrence of destructive forees, GumbeZﬁ&EkﬁZi%E&i?ﬁkhﬂ%i s B o
%47, : Climatological statistics of wind speeds and precipitation
P B 22.5 28.7 33.8 159.5 227.2 3306 @ﬁggéiiggéﬁ?égn
% i 27.9 388 41.7 160.1 2187 275.8 15 (1943-1957)
ey 4 18,3 243 31.3 158,1 246.6 3589 61 £1897-1957)
E i 19.5 30.2 37.3 194.3 259.3 459.3 22 (1936-1957)
b5 o 18,6 27.1 33.4 169.8 236.8 430.8 20 (1938-1957)
Bt & 12,1 16.7 26,6 185.7 264.8 411.6 60 (1898-1957)
Bk B 16.5 235 38.2 2155 3373 4247 | 61 (1897-1957)
= i3 21.6 30.7 38.0 204.6 329.1 575.6 26 (1932-1957)
ri- fa 18,9 274 45.0 200,1 295.1 465.8 47 (1911-1957)
i i3 280 36.7 39.2 235.1 3129 366.6 18 (1940-1957)
% " 18.2 285 425 202.4 293.8 467.5 57 (1901-1957)
R iy 210 3.2 46.7 238.6 297.2 263.2 18 (1940-1957)
(= & 21.4 276 39.8 240.6 348.9 484.8 61 (1897-1957)
& B 203 — — 1973 — — —
¥ o 34.3 44.3 52.0 132.9 193.4 3204 58 (1910-1957)
% ol 24.1 30.6 40.3 149.6 2475 343.8 61 (1897-1957)
14 i 416 56.6 65.7 152.6 227.2 241.1 16 {1942-1957)
T i 16.4 20.8 25.8 3217 475.3 476.8 11 (1947-1957)
H A @™ 123 18.6 240 1918 295.1 335.6 16 {1942-1937)
B il 17.3 23.1 273 367.7 580.2 789.6 24 (1934-1957)
E i 28,7 39.2 49.7 2349 358,7 _477.9 14 (1944-1957)
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% = 4
# * i} x| B k& % X B B
T N fo Ty ‘ r { N { fo ! Fo
3 B | 0784 200 384 | 20.5142.8310g,T 0.702 27 41.62 | 136.93-1-95.7310g,,T
% k| 0719 35 6.81 24,174 15.66J0g,T || 0.732 48 | 36.20 139.94+83.2610gm'1'
a J | 0753 79 3.71 16.21-48.5310g T 0.641 13 | 51.68 | 13241 +118.86log,T
H B | 0646 12 6,56 16.28--15,09leg,T | 0.722 38 | 46,45 | 168,804 106,84log;,T
Hr T 0.686 23 5.08 15.90+11.68logeT I 0,717 35 41.42 | 147.104+95,2710g4,T
i1 e 0.725 a1 2.84 10.53+6.53log,T 0.701 27 | 48.46 | 159.484111.46log, T
Iz B | oroz 27 4,31 14.17+9.91log, T 0.640 13 | 70,58 | 180.824-162.38logy T
=2 o] 0704 28 5.58 18.55 +-12.831ogy T || 0.622 09 77.09 | 176.544-177.31log, T
i | 0690 24 5.09 16.174-11.7llog, T 0,678 20 ! 5686 |170.134-130.78%g,,T
#r Ol -0763 1¢0 542 | 24954+-1247log,T || 0,751 76 | 48.08 |207.98+ 110.5810g,,T
% B | 0.636 12 6.12 15.204-14.0810g,,T 0.689 24 | 3456 |173.164125.4910g, T
* o[ 0673 19 6.06 17.844-13.941og,,T 0.729 45 54;76 208.21+ 125.9510&0'1‘
L] Bk 0.775 157 381 19.234-8.76logy,T 0.650 24 | 64.85 | 205.84-149,1610g,,T
- (B By | 0712 31 5.11 — 0.693 25 53.18 —
¥ m | orv4 152 6.14 | 30.84-41412l0g, T | 0687 28 | 3527 |113.64+83.47log, T
b bl 0.788 236 4,00 21.81-+9,201pm,,T 0.604 05 76.25 | 122,61+175.38log T
4] I | 0735 50 932 | 86.42+ 2144Tog T 0.672 19 | 44.05 |129.604-101.32log),T
(F ) 0.779 — — — 0.658 - |, — -—
oo F ¥ | o7ss 238 2.72 14.84-6.2610gygT 0.689 24 | 88,33 |280.364-203,16log;,T
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Report on Typhoon *“Joan”

Abstract

Typhoon “Joan” first appeared around Marianas on 24th Aug, 1959, She
incyeased her force ragidly to the stage of a typhoon and reached a maxintum wind
velocity up to 46mfsec near the centre after fifty hcurs of her bivth.

On the morning of 29th Aug, typhoon *“'Jean” clready approached o the east
coast of Taiwan at a distance of 500 Kms, She moved continuously westnorth-
weslward fo the east coast of Teiwan and landed at north of Sinkong during the
night of 29th. She dissitated suddenly due lo oregraphic effects and regemerated
in the Taiwan Strait when moved accross the ceniral mountain ranges. Later she
hit the coast of the China suinland on the merning of 301th. and shiffed her moving
direction to the northeast. .

At her mature slage, the kinetic and potential energy of tvphoon “Joan” was
‘computed to a value of 3.2 X 10% ergs and 3.6 % 10% grps respeciively during the
morning of 29th, August.

Typhoon “Joaw had caused a great damage on east fari of Tatwan and some
losses over Punghu Islands due to sally winds. During the stormy pericd the highest
wind velocity recorded at Sinkong and Keelung was 43.0mfsec and a maxinim
amount of rainfall reporied af Lulinsan was 506.8mm.
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Report on Typhoon “Louise”

Absiract

Typhoon Louise whirled around the west of Marianas on 30th Augusi, 1959,
Its wind force increased rapidly {0 the stage of a ivphoon after 48 hours of her
birth, On the morning of Znd Sept, she moved toward the east coast of Taiwan
and hit the wmcinily of Hivalien af the following evening after moving accross the
Taiwan Island, she entered the Taiwan Strait. Typhoon Lotise ﬁmliy' landed
the coast of mainland China on the morning of Sth. .

At her mature stage, both of her hinefic and polential energies were compuled
o @ vailne of 389X 10% ergs and 4.27 X 10% ergs respectively.

" A lot of damage had been done during the passage of iyphoon Lowise the ruins
were molsly reported af the eastern and norihern part of Taiwan. Six people had
lost thier lives and more than five hundred houses were ruined. -

The highest wind velocity recorded at Hwalien was 44.3mfsec, and a maximum
amaunt of rainfall in this siorm veported al Mi. Alisan was 541.3mm.

AR RISE REEBANTIEK o TRBERRITTRE > 3
et (Mo R, » R T R

L ORB0B o mEHEE S Marianas) B oy g g X wamgs  BEMBEI » LR

HERE R URLRISNE » O 141 B » A AUELE

: BTN » ICREEE © 2 5 AR EEMDL
IEAEMBRR » SERSHH Lo BERTR o« g » Mgk SRR - RONEBBEA

BoF0H1 HIHREERGEERE ) OBEB AR zAGTo
R B RRRED ) UL RES 995mb o
SRR 1628 » T 1297 B » ol |00 % *fois
WEEWIBAR » BERRAES 200 AH » plig |2 L
N304 B SHBE > PITILEHEE o B2 B 10 |
RS TR » th KL 16.988 »
BT 126118 RABKISZERIOAR » RE
TATIRAR 300 RE » EH L BEEEE
= 980mb o LR HKREEE 2 HeE A TR E i
b s DN AR Z RE LR R 2 A K

Hall » PRSI © 25 3 F 16k TR (L \\
B2 MBS EIRG22.90F » HN10245 \ e
o EEEEE SN 150 A SEEEEEAR '
BERE > SRR  FRISSR TR »
Eﬁ%ﬂt%ﬂ@&ﬁﬁ%miﬂﬂﬁﬁﬁ#ﬁ%mc L
R 8 F 20 AR A R LR S IR » i
- HMT B mﬁmaﬁ,ﬂagﬂmﬂﬁzm,;ﬁ 1 ¢ R4S O 3520&#@&%@1%@@%2%%@




— 89 —

TIRMAE% o 2 8

ot

BRIEFE-

B2 : EW‘J:S’F 9H3H 2""#%‘#&%?%@"?"?:@ ‘

Eidim . R AE

RN 5 T L8| u n B m
EE;HE u
P M =l 2

8« BKRRR TR
ERERGRRTRERN S EXAE (E1) »

BN ER AR REE (B 2) » BB

TTRE (F3) R&RiAREABRE R

Bt o

4 5 B RS kR B B o B
B2 2 A AT FTDLA AU o B 8 80 HRE
9B 17 16W: » BEmZBeH (Formative
stage) »H 1A 1653 3 A 8 Bk » RBRA (

Immature satge) » ILHARGZE 40 AR Frfs

b B m-—-}— BLR !H‘l‘-ﬁﬁ"ﬂ""%%iﬁ——’
i ﬂ’v‘md\-pg Stape Jm.‘hus'k.* Md’m Qun'a
S*Qap.
of
lesor} ©
S i
a5
) N
e *
%
a5
’ B
I
. L
7€, 1z
2
27 *
53
Al
9t s i 3 % & [
A“& : S‘“‘Ft"

B4 A RRESE AR LE
SEREEAT 30mb - HARE 4 B SRk BEEEA (
Mature stage) » BERFE RS HE RE 47 &
RS RS S — M S R T R E R
TR BB RATRE » 478 3.89 X 10M B R 4.27
%10 @i o JhEAH R E AR R » PR LR
S W EI TR o 4 B 8 W RRE REE ARG
W IRy » AIRELIE ] v SLARBSEASL
T SR A R o :
28y A wrmz%@%wﬁum0§ﬁ$ﬁﬁo

=~ EH %3&5&%% it
?’ffq’%frﬂﬁ 3HE %Fﬁ%ﬁaﬁﬁﬁ%’lﬁ%%%

Ed LT
[N l B ] ?

1T AN =
- odFmd PR 1‘

\

@ 5 %g%%z%ﬁ%@&%#ﬂfﬂﬁﬂ%




— 40—
i BRERARREERER

Bom R R T A _
Cl08) - RBRER | R # | B A B ®
BB & | & | f@ ' (mile) ()
() (E). L -
01 16 | 60 152 129.7 ! Loran . — ' 65
02 10 00 18,9 126.1 ! P 2 80
» |16 | 00 18.1 152 . 2 80
# | 20 | 00 19.2 124,6 Acft 1adar — 80
# 22 30 20.0 124.4 Loran 5 —
03 06 | 15 20,8 123.4 ” "85
” 15 30 227 122.2 Land radar — —
P 16 | 00 22,9 1224 Loran 5 : 100
" 18 | 42 23.6 121.8 “ . L — —
TR 250 REZBE L

W » BN A LR
B > ZBESERR T
O BRI PR
B o BKMEAESR
BT BHAREE
Y BRSTE WRET 2
BOEHRFTRE
Oy SRR 0 i A
REERZBHIS
% o
A g OB

 EBEHTRER
BRESBERL 2 S
HRAE » S75 0 5 BT
o % (AR IERED: »
Hrts R B 7.5mb
[20km/Thour 7 [ 2=
FEMEHT R o T
BRI AiRE
{Secondary Typh- " R
00n) > | 6.5mb/izken 6 F RIS (195940) 9 3 8 B fhhi s ML MG T BT L3t
[Thour ZHERRE » LEHME LHREL » BAR  REAEARERSH o WAREZEHHBEEA b
 REFURZML  REE R o RERE ) RIS B T -
B SO RREE TR kB - 3 B20R 045 RIEEAEZ 978.5mbs ke
REBRE > R IZ B E (26 30 ﬁZﬁﬂﬁ?ﬁﬁ@Zﬁﬂﬁ(%ﬁﬁ5)sﬁ#%
* RESTEHERINE  REREHBGT B 82 9845mb EHk e




CHR I AR R T RET IR

- 41—

BE| . (BAms| | B M & X B & |WE | Bosm b2
BB | EE | B R R R s T e h mat | B OB T o)
(b3 | tmfe) | o] m | G [mERE R [ nm | | O
5 R ' : S 1120 40 32148 » 1648
A | 999.7 4 09 00237 'ESEIM 0300 — ] = = | B g2 00f 24 ", ‘
Sk I : 312 00 amyems
w oM 67802 3 28 00257  SEos 2208 —f — - — — —1 4900 4 g5 o| SHISHE4RSN
N ; ‘ - ' 1. 3 11 50
i [702,29) 3 23 30775 8032300 — S —| - = —| 8341510 -
: b th _ : L. 0311 55 3E 12K 14 150KE
¥ A | 993.7]3 23 251223 ESEO3 23 4Q — - — - — | 2611 4 00 40| » I9MEEAESHE
. 4 . SH 2B + 1418 2 19.
318 01 2 .
d: B 9967 4 07 45250 ESEO03 23 30320 ESE| 1000.226.0] 87| 3 23 28 95.7) 4 12 55 ﬁﬁ%ﬁﬁfaﬂﬁ?s
; ' ) , ot el 31152 4o
B 993.7] 3 23 15(19.0 EBSE| 3 23 451202 ESE| 9945263 87) 3 23 31| 4L8 4 19 1n IR TGRS E AR
‘ i . . :
| : - 319 10| 3H21EH22K s 41913
% | 907.3 3 2260147 NE| 321 30195 NB 9925247 9 32102 305 5 o5 =g |g§§1% g
' . Ak . .3F 20 0SELH
: z 303 30 )
EOM b 997.00 4 07 0O[19.0 E| 3 22°50/234 E| 998.0/24.6| 98 3 22 407 1382} 4 13 &5 Hgscﬁ-: e
s Ao ‘ |- ‘ 315 15
T ) 990.4 3 21 41j10.0 8 3 2330|187 8| 9923|249 98323 41| 6467 17 3
_ . | BE 16RO 21 EE
: . 305 T T
26 s | 9765 3 20 0ois NNB| 3 19 40|62 mnK| 979.0[24.5] 100] 3 19 55| 26447 03 B2R > 200
. - | o 316 20
FAP [660.64) 3 20 4597  SW[4 1000 —| e | — — —| 1663 2 17 50|
' , , 322 100 ‘e i mrmaey i
31 9954 3 18 00)17.8 NNW| 3 23 00,220, NNW| 996.8/27.6] 84 3 22 55 172605 43 1 SHISKFE4AGCR
. : * ) ‘ 3 16 30| SE20WF y 22K 0 4
P BBl | 55442 3 21 40|15.7 W[ 3 21 00/16.5 w| 664.62|13.4] 100] 3 20 55/ 5413 5 a7 o5 %ﬂ#ﬁwﬁnéﬁgla
- . a0 | 3 09 30 '
di 147332 3 21 ool11.0 w4000 —| | —| =] = —| 289.5| 5 g 50| A 10K .
3 03 33| 3HSKEELE KS0EE
J | 9845 3 19 53p2.2 SSW| 3 20 00350 SSW| 9847|268 31 81953 92.3 4 15 =0 EE‘”}E:E ERLASL
309 20
Ao BE| 9964 3 20 0085 SW| 4 07 10{14.0] SW|1002.9)27.4] 92 4 07 06 78| 4 0n 4p
‘ 3 09 04
T W] 996.0) 3 20 4017.8 W) 4 04 00 15.1 WRW) 999.4/26.00 94| 4 01 57 8.0 % 03 15
: ] 3 05 35| 3E20REm23Y 0 4
2 3 | o890 3 20 oofter Ssw| 8 20 00j75.1| SSW| 989.0283 74/ 3 19'58 W)y oo ta| 7fs J]f,%gé'{%ﬁ% A
. o T —
M| 9960 3 21 cOl153 WNW[ 20308l —|  —| T —| — — — 1LOT A3 (g 4B
. ‘ 132318
F gt | 9938 3 16 47103 NNE| 3 08 40/18.8 NNE 10026/ 26,6 76{ 3 08 28 732 4g 1y
; . ; 3 0135
B L | 99183 14 39333  SW| 3 18 301404 NW| 9937|240 91| 3 1] zg 647 o8 s
‘ ' 3 00 48]
lE %5 | 998.1) 3 16 001110 WNW| 4 02 10156 WNW|1002.0/26,1| 924 0212 892 ¢ o0
L . 3 10 32| SELL7RE » 18R » 20
FEfkL |544.04 3 21 00190 BRE[ 41200 —| ' — —| — — -1 3869 £ o8 00 1‘_5"%413511@ 7R

* EF{E(m.m.)



B- }EI(

SR A 0 B 3 PR B

PIRSR BERIET » 3.H LRSI EIRE o 8
RDTEES 2 BB RIMT » BREGRETEERE I
WREE % 0 AT WESOREH 430 R REE
REE 195400 » T A AR ED 62187 » &
P pNIOREE5Sy » IR 2 BTSSRI 6 © 1Y
BURER » BRATHEAEREY 333 A7 ok
P18H305 » MRARASEY 048R Gak
1152653 o BT ZBRT < KBS R
KT BB E Y104 R REETE o

B olhE BB » BB NISE T o BN
AR T B 0 Bl RE 2 B LR A £ i
%0 R TERS BT S s 5 S0 T AR
o Hrhy B M B2 F R RS - 58 ML3AHE
» BEERLER » 73 886.9 AJE o FHIEBLIER LR
BEH% EE 2644 NE ﬁ;’,i&ﬁ}ggy’( » B 1726 &
E o

U P

o-F

S e

a1 F : \E g
i RS 2p0
s AN
134 ST, F f 3
T %ﬁm
v Sag
Y -
N e S #i
A

L
T

it

BT ¢ R R B T % M B

BEHEER 3 0 BN » 282 EREN
RIEHRG » B BEILR o WSR2 2855

T6A + RELA » BESK » [BIF18IA » L E6860A

P FARLITIRON » EE 5 545N » A0 9581 » IE
SHETR o

= BERRBRKERAE

%o g 2 g | & u|lwlelze| e &
- b | d6 |\ e | B B0 B | B O] | M B
= H g ' g BB | BB | R |8 |8 At
A oE - 6 6
& B 1 .
H 1 i 1 1 5 8
% & .2 1 1 185 189
8] 3 B 85 366 1 97 6,370 6,069
woew w e [ [ | [ | | | ;
I R 1 1
x| B | A& & 2 2
B 3| M 1 1
o + W 5 9 2 15
¥ B 1 9 313 6 329
A B 1 6 2 177 186
o | B | T E 2 1 6 10
& B 1 14 10 5 9 498 7 545
W 1 1 2
EoS =) /N bt 3 3
= R & 1 : 2 20 23
+ B 15 8 150 11 . TS
¥ K 4 "10|  B22 s 541
A 6 Y 2 4 312 - 4 330
- s = oo c1 : R E | I 13 2 19
& g ‘14 6 12 17l 18 120 830 31 958
# = 12) 91 443 40 2 2,033 171 2,792




Abstract

; : T .« 1 ypifotm Freda zms whzrl abaut at the sam‘heast of Calalmes on I\ overaber 12
s ‘-1959 Her force was aug"memed rapzdb; fo the stage of a typhoon afier 48 hours
' of her bmh and reaclted o a maxzmum wind velaczty of 45 mlsec near. . the,

- _center o the morning of 16th November. :
B NN Dmmg the sivon of 16tk Nov., the typhoon Freda already approachod 10 the
'_ east cmst of Lu:zm istand at a distance of 100kms. She maved cantmuaz'sly
naﬂhwestward o' the east coast of Lazon zsfand an !l .f;nded at the vicinily of
.'Caszgman (98336) on the morning of I17th. I was dissitated suddenly due to
—— aragmphzc effects Freda then changed her wmeoving direction Northnorthwestward
T and entered the Bal ngmng Channel during the mght of 18th. She legan to move

toward ‘the south " coast of Taiwan. During the noon of 18th, the typhoon-

4

Faradually changed ‘her moving divection to the northeast and set imto the -Bashi
channel with the intention f0 encrocch- the southeast coasi of Taiwan. At the night
of 18th, the lyphoon center ftassed between Taitung and Lanyu. Later typhoon

Freda travelled in the south sea of Rynkyus and again changed her moving'
directicn toward the east. ’

At her mature stage, the Einetic and polential energy of iyphoon Ffeda

... was computed to a value 7.88 X 10% ergs and B.65XI0% ergs respectively on the
 morning of 16th Nov.

This typhoon had caused much damages in northeastern part of Talwan.

Eight people had lost their lives and more than fifty houses were ruined during
the ravaging period. ' '

Highest wind velocity recorded at Lamyu was 29.2mjsec, and the lotal amount
of rainfall at Chutzehy was 391.0nun.
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Dynamic Instability

E— ¥ & Aae

Chien—hsiung Yang

Abstract
A study on disturbances on the gradient flow, a circular vorlex and an unba-
lanced general flow is made by means of the so-called perturbed-parcel method, from
which the criteria on the individual flow cases are deduced. It is pointed out that -
dynamic instability of a flow may play an important vole in initiating and develop-
 img a lyphoon, and a possible explanation of the existence of anlficyclonic vortices
and divergence abserved at the lop arvound the core of a typhoon has been suggested.
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Tropopause Analysis and Forecasting

L 4k

W. S. Kuo

Abstract

Introduciion of jel aircraft in the civil aviation has necessitated making arviation
Jorecasting for practically the “wpper froposphere aud lower stratosphere. For mefeo-
fdlagica! servicing of high allitude flight, we are required 1o &natyse the tropopause
chari, jet stream and verticel wind shear. The lopic of tropopause amalysis and
Forecasting is introduced in this paper.

Fiystly, analysing the tropopause charts with different examples existing in

) U. S A. and U. S. S. R. then discussing the height varialion of trapopause over
pressure system. From the characteristic structure of fempemtixre field during various
siage in the development of cyclones and anticyclones, some peculigrities in the
distribution of Erapapause height are singled out. Finally, besides the summarized
gualitative rules, basec; on consideration of thermal properties of air mass, the
evolution of pressure sysiem and the passage of frontal discontinuities, a statistical
relationship befween the meteorological elements at surfoce end upfer lerels and an
empirical relationship belween the S500mb and the irofofause heigh! devived by

A. B. Kalinovski are introduced.
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Wheat Plantation and its Climatic
Environments in Taiwan

Abstract

Yeuh-ngo Chang

The plantation of wheat in Taiwan is different from other place in the
temperate z0ne, because il is sowed _afz'er the veaping of the second crop of vice,
while the farm is idle. When wheat is good in time of reaping, farmers are ready

to transplant the first crop of tice--the main crop agriculinre in Taiwen. This is
so called “Rice and Wheat Rolation System’,

For the purpose of making this system fo be successful it is necessary 10 consider
corefully the gquality of seeds and its velations with the meteorological factors. This
paper is prepared for. this parlicular peirpose and discussed wunder the following

headings: _
1. Introduction.

2. Meteorological effects on the growth of whedt,
3. Meteorological effects on the plantation of wheat.
4. Meteorelogical effects on the distribution of wheat. b

8. Conclusion.

o

——'\'ﬁfj‘ =S

ANEEEE R B R RIS ERE ) &
A ILAB0-608F » R FHAR2T-40BE 2 [ o [EAEIL4R65
FERIBERTRITE o R DL RS AR N
EE R WA RS R o O AR B A
IR E M IEEA D R » REAESR IS
AR o HASEEEST AR » R
RAMRCWeHECAW (BAETASEEN) WRED

Y o B RUNE SR EE AR IS T K o BlREE

B OWRE ) RS FEEE SRR
HAE30n (720 RE) BT » E100 (250 AE) 2L
T o B2 M IREI DR R EE A o

FERERER : EEREWAH  £FE{EW

TR WMREE ) FLER B RERREE &
o BEEBIUKERH BRI » D ERIR
F—

#m%%%ﬁ%f%m%»ﬁgrg,ﬁﬁW$%ﬂ'
RETRS » TR/ (KT - A ER
WM R > VRIS a1 > RIS H 2RI
B PR TR BT e » MG
s RGERTL s BDE ERBERERR [ W hEE] ik
B TEHEEDH

INRERZFH IS AT 2HE

SRIRAVRT) » W RB R B B ER K »
ﬁiﬁU@#’F}ﬁﬁﬂE%ﬁJ [ Et s i
WiRE il > HTIREE ~ TNE ~ HIR 8 b2k éfZEﬂ
o

1. JBiEE =
FERHE T EIER » EEEEEN Ao
PEREEERR20E D E » EREA RIS ~ 2

RS SRR ) SR
2 gk~ &b~ BRAER (0

_ : ‘
A5 # F*"‘f'l 1 2 3 z 5 6 7 g8 | 9 o | 1| 12 |3
= g | 152 150 17a| 207 242 266 282 280 264 283 200 169 21.8
= s 158 158 184 221 253 269 278l 275 267 289 207 174 224
% @ | | 172 199 234 264 274 279 276 272 249 218 185 23.3




— 12 —

HEREE > REAPHREFRRIOED LA E—#5 B4R INREE &S 15 R
» BHREELEE - B EA S SigVES 2,500-8,0001 » 23/ N2 HEER 2,500-11,000 2 » B,
EREERR ) HIVMNERES RN AL BRI EEENN (THERESR) NRESK
PR R o WEA DEZ R BRREENESE BB SHNRNRE ) REEES o 8 AKEE
V IBRERE AR B M s | B S SRR BRI RRE ) IR T
REW » FIFRE— AR R A5 » WAERRIE RS HiE 1 BT LR MR BT ENER S
M LK R A R e B BANARTE GRS tRamT i OT
HEBAFIER AR ROEREAD » 2R 5D RIS o ASHINSAE MR » A

BHE [ REE AR ERZEN B EAE » BARRERAS » RS2 NS
F2 o RIS S R e 2 8 VB R IR o LB s s gs
T e E e e e T s i T e iTe DHHEAGPE M AE Sk (194 =
— e Ao osh— 10564) EETEME BN MR
S e LR L = BRENREARE  AHRHTT
(RSN T R NERE R SRR TR
& L - _:— Fo RO AEBRER » PURR 15-25 1 23R i
) s » BERESO o
3 I oto HHEENRE G ENEEE ) BEE
C%@% e ° it A—H > B B B A R 208 DL »
; : A : GESHE o SEPNSH I U 2, JE
HREEEREET LR » MESEE Ak PR AR - HRES RS R
4y > T2\ F EVETERE » DREAIBEL ~ AR AR RE MEEFRE
s WREMIAT UE R BIBEEA ~ 7§ » ISR AR \\\‘E-aﬁhfg Py ———
B o S A ARE - BRI R ;k\ i — °°\ R
AFAD Rl » WHMFIERIEEERE=ZA L 1860 | Sacks 5 29 | azs
i BERSHBIEBEYSE—EABENERTE 1879 | Harberlamdt 345 | 25 | 30-32
s DA A RRSIN G ) (AREM T 0 B BAK 1880 | Petiner — | =n| -
1919 | Stapledon aud Adamg — 12-25 —
1R AR oo MQMW N B
25'] N " 1921 | Percivel 7 4 | 2022 | —
N ) 3927 | Wilson and Hottes — 15 —
\\' \, ] 1928 | Wilson — 15 —
SR . .
204 . :ﬁ\\\ TR RRBE » I EFASTRR o | @0
NN e O~ ARH T A FANESEIR (Ol 15
SN ,;// REERI8EE » TR B R e ROR S TR R
\ﬁ\Q;::; - POBERI | » OB NEETREE AR » s ~ DS
15 R e ¢ BRI - B RRRSER NI
o TR TR o FUNEEE-HAFEER RS/
A AT Y| FRUBOR » BERAERMEEE - EPRAERRRZ—
o K2 » RFIFHA MNER » NARSNER» T
oy T DRI R R A R AT HE o B ~ HIZSHR
_______ DS RMR 5 GRS W WA 5 BWRA
ek BoR% > HREREE o SAHSER IS RENE

....... il ERSH o REWIHIE R CERRER R IEN



W BPREATL o :

P~ FHISA ¢ B b PR 1 TTOURIE SRR
HUERROIRIR > R LR o BlF R B S6
RE LB REERE > WRUSAE REA A
RIER—HTI » BN EHIE » RERLE-204
55 » B NESRIER.0-2.20 4 » HIERENEEL o B2
HRRVR RR - B AN AR BRI AR
HZ R o

T RS A SR SR » TAEE -

T HNARE—ETREN AR > SEIRE ATHER
FER 1528 » — A5 16.08 5 3 E ATHRES
HEE 16.81 » = Fi7NE 16,80 ; BAE ATIHAER

FEE 1718 A6 1726 o WRERR AR  BARE

FAINERRIE O WRE AR BE c FNERAE
s AHAEEE - 8~ TR~ A ETaeERE R
TR NEATE A R » BN S R RORRE A
TN » TS — KR R TR o

I ~ BeRH : A EESR - S BRFER
PE o EAEEE » ANESHITEAR60 B 20 0 BHRBTE
e R BRI R e

TS 2 MALEEHET ) BN EAERTHAE
AEERRERERE AT - REIAERNSR
TGS (4 T 4 A 8 » AT 5 IRBE R
TRk » KCHBEAR h o FR AT SERR ©

S.WE

ANEREE A NK O TR R B R RERE
B » BRI AR ME » ASBSAFRR
o +HIZ BEFEFZ M 0 B AR E RS H0K
DRBHNBET > WHATT

CEI Lk SR ET

@ BOBR.OR\B

3 309 3F | ZE60% 2 | 3F 90%

A »
Kln omes 94|97 98|29 38
% x  m |1 g2 o 97| 1 2
%g AN EE |95 97 | 98 99| o 1
iﬁ% oz | 50 99 | 92 99| o 0

5% R AT L L LR
AE60ZK: » FURTCF R 5 FRI LR EIE0%
B 0 B EEAL 0 3 B H R E 5 LR E0SR 5
BN » BTN R D R

— 13 —

o BN A HHMZ R AT
RE NEAHHMZRR (&E)

E .
Nﬁ otz 1] 2|3
oy
=2 Jr | 122.1] e3z| 73.6] 90.0/ 135.8 173.5
=3 wH 228 18.6] 28.6] 338 66.8 1065
E (7] 35.4| 17.3] 189 158 33.0 473

% P St R R AR AR 0 DI S0 2SR AR R
SR AT ¢

B 2 NEARERIRHEKE

(-

T

P S
o #H 2 I 2 3

N ] s [efnt]

i LAIEETR - ASERNTAEE : )
TR » FRad st o Bk ~ BEEHNEEED
MEkth ~ SRR TRAEE] o WEER ) WA IAHE
B > AR BB o BJU A » DNBAEHRAKI
RE O BEMNAKERTRERE o (O E#ERY
s WEED ) DR Bl RY: » AR
Hivh o BEEMARIKS (RPEEREKRESZ
B o BETAEE » RGN IR IR
o BERTEE IR BT RS AEVRE  EAR R
W~ i WREMEHRERELS S IEERR
1 TREE—A REWEE LA o 52 » 2L
BEEEZTR  ARUSBEREELE . (2)
RS RARNARE  BEARERR A%
B IRR AR 18 n RRIEIRRE » P
WRERETERTT o (1) RN » FERR
g > AAEEHRER RN HAAFNE » H
RN A 2 R ARG BIR > 3R



— 14 —

R RS o BALTE > NENEREREAX .
3.5
BLRANEZRR RS » RHEIEER
PR R AR R B o BRI RAH S B Wk
YT E e .

PN E IR 2 B RS
T o ! |z i 2 | 3

B
o T
= 3 | 1428 106.6] 99.1| -esg 76| 91.0
= F}'-‘ 247,20 210070 1939 186.5 1560 163.8
= B 248,21 2134 197.8 199,0 183.4] 204.1

1 L BB R B R TR LD
REFAMGRES o REE T AR > RS
P NS PBETE ) B IS R

TRE EHEEBEESIS 1~ A QIR
TR o A BRI A 5 B RIS HOTR »
BRI » SRS I » el RS T
» B B AR B 5 LA SUZSHE AR e
B R S ANEDR » SR R o
FEHREBETERAM o Fhig S S o R R B A
) (ASHURES R » DA N BRI » TIHEH
B2 BT o ERREIE R » BN AR R » B
AR/ ES R, (EEYE SRR » BN ISE AR
BT o

EsARB P AFEZIHE

LRGSR 2 0 mERRET
MRS BT » MR NSRS ) Bk
S o BRRRAIE I IRIB IR T B R & » WIILR
P TR E AT ROV IR SRR » AT

Fl ¢ DEETRATRINE RS (R ER)

¥ ofE M |k MO o®m o3| —ARER | B E | & B | ' | E 7
A . 8l|A 2| A H fi A5 AR A5 AfF/10n

1. 10| 1. 2 | o1 13 122.0 69.6 74.5 1.63 92,400
10, 25 | 12, 18 | 2 7 Co1zsy 83.6 75.2 1.80 130,200
11 10 1. 6 | 3 1 134.0 88.7 77.6 2.10 147,000
m. 2 | 1. oz | oa 17 | 114.1 9.2 | 83.1 "2.20 153,090

Hi b BREE NS0 H25E PR a s »
B » BRI R BERSEE N DEEER
12 BEEERNERTZY o 11 ki aHaEs »
BUSHE » FIERHRESE T » AT RIS 5 o 75
11 BT RS [ERESEIRA 3 A
B E R E— BRI I 2 ) B S 5D
FHED I o I RIS - RETFES R
TA S MR ISR WA R T » Iy
KRR R R R ARG - 4 R R R
T > MM » BSEIEN ) WMBs ) TR

RAEZERLAE  EERBLIGE (1989%) s
ST R R A A R AR » B IR N R
s BRI e 2 S R R » ISR TR DL
Peohis s BB =0al o

2 RS T B S AR U
—KERNGEE  BELA TR EE  Eak
R R TR AR VAR » BATREY
S R » BB TR B N PR IS S 2 I
HHL TR

2\ ¢ BIRAERA A

B KRR

BINERTE | BRI %
Bof6S B | By E 27 %k | 26 o 65 §F | REE IBR%E
Z% % 150 5 {%gﬁg% ' oS B %gg%%;@%%@ﬁﬁ%%&ﬁ’%mémﬁﬁﬁﬂgﬁ’ﬁ
{fﬁqﬁ 40188 {_ﬁ_ W2 s pe | SIRRBEG NVERERAR » H--HWETRE L ¢
- \FE W R A ¢ | BEEss o
Bl 32 3% JHLLS04E | NEERE  EERR G .
B ROH B8 e PRt




AN BRI RSERRY ) BRI

BAR o BATKE EEAR AR ERIRIESHE

s HRIEEEEZ S BERTEAR IR TN o ffE
JFE  BIZEE— M » 45 R AR - AR R ORI R
ST o WA ¢ ()BT » Jk Bt
HE > S E AR > S BT R - BILERE
BT » IR M S SRR IR A A S » PR
SRS » S:CH D » BT —F Bk AT
» (BEEEAE ST o (b)) FREHiEED
TEEERR AT AR » TE TR RIEREY » HaiT PR
HOBHIE LR » SIS IR » (BRI ~ PRk ~
BIRAE » SRIRERS o (¢) WITHEME » /BT
 ETKESGERTEERD > AR I IREGE » KB 2
B PNISH R » TTDUREDLAE » BDERERATINIE o iR
N BRI ~ Hhak ~ MRS TR - RIFEE

EEHFR T o
w9 ERADSSHXHBE
AR M > HEREAZOR » BEERR
PUHFARE SR E ARSI S P FIERT
CRERY
T+ AELSER KEAETE
| B AERE
B Em Al L
, GHT [T g R
ES & 1561508 27,099,084 1,735
ZEEHRE 124,95 128,552 1,029
55T L E 1,174.71 2,031,640 1,732
ok E 13,11082, 23,662,716 1,805
PR HE 882.15 877,688 995
HHAME 2,40 2,088 870
EEAE 322.00 396,400 1,231

i EFisElF ) BRSEPEREFIEIEER
oy HIET R A R AR B 88.9% 0 HdEE
CEiEEERER 81.3%  ERAEERTUETERE

B Bt EIRY o ERREANERER » BERERZ
EoAEWMIMT ¢

1 BILIHE : AR AR frf‘ﬁFﬁH"U‘E'z y 4E
BERZET  AHERFEREER ERlE  gRX
Ly BNEIER TR GRalni) AHEEE W
BB IFER  SAHERTE » B

2. HTTHIE « KESFEWREE » EAEL
}E/’I’:Eﬁ?%%ﬁﬁ?q y FIXZEEIRME ) BESEE

WNEE o

8. BrpHIE ¢ RIRLESE ] RER AT

— 15 —

W RRL T8 0R » HAEEER
AR TS o

L SEHIE  RESEESANRE  2EBR
s BEHE B HEFBRMES » REREIE -

5. BHEHIE | AERE » £FER FRETA
W AEHE o

6. ZLHUHE © ARG » SRR NS
» R HAGSAEAEY » A EE ~ RE ~ TREL ~ SRR
R » SETET A o

B H

SRR ARSI o IR IR R
BRI RREL TR » AR o B I o AR
Hilk A%+ TOREEREE TR IR 00130 » BRAAR SR
BECRIAGILRRE » T A S SR R BRI e © SREEmE R
BUETVEEIRT » @ ADBEEMSFEIZ BB » 3%
E— TR+ =H—TEE S A LREUTEE =
LB AR A © BIMEEA TS MASEIETT » 8T (—)
BERE ) CRER e (T) BELE MKET o
(=) A BREEHLL » B [RATREEIE] g
IMEERE o HCHPE NS RS » ARE T 2L N i 2 e
A’WMFQZTE’H%@TMﬁé%&’ﬁﬂﬂ

L HfER

- EHAZEE e

ﬁﬂéﬂﬁ%ﬁ@ﬁ%ﬁ%0$%rﬂfﬁ¢$
BeHE RIS A B R ET R » A /I A
FRATT RS 3420050 » ZE78 ELERAS 69,6000 » 238
[ 8 S e 0 B 27, TO0 N » i
EHEL B S ITER Y » 9.89% BHEKZ 1 (57.6%
» EHEREIELES o

TS 2 2EH TEME0E] > BRRIEN
o SEEIEENERE o S 1 RSB
BBl 0 REERIE AR R SETSY
BE BRI A0 © HCIR BT SRR, » R BN »
AR BRI TR o R AT M A SR
el » ok [EAEEE] RS MBI 2 B S OR
He3] o

5om X R

(1Y) A, Supan: Grundstige der Physischen Erdrunde.
Leipig 1916,

(2) E. H. W. Klages : Ecological Cmp Geography
New York 1958,

(3) XifE— B2/ o S ETERF] 1951

(4) AR : RS o IURFHRI9S7 » BA

(5) BEHEBEFUABHE 1954-1959

(6) EMEAWIER  EgdERR 1957



/

G

Typhoons in Northwestern Pacific during 1959

I KT F S B R AR

(z46@t¢1zct)

In the region of northwestern Pacific during the year of 1959 the occurrence
of typhoon in comparison fo normal frequency was lower. An average for each year
recorded during last fwo decades was 27.1 bul meyely 23 lropical eyclones had been
traced in 1959, ' '

Among those tropical cyclones, the number of iyphoons invaded [the area of
Taiwan was seven. This number was comparatively higher against the normal 3.6
during o period of 62 years. This was the third time that the number of typhoons
kit Taiwan area was so many. Typhoon Joan and Louise righ! crossed the eastern
coast of Taiwan. On the other hand, Typhoon Babs and a diminutive iyphoon which
had no designation of o name landed on the western coast.

The tvphoons landed along the coasts of Taiwan in 1959 were disastrous. The
diminutive typhoon of 7th August made an wnprecedented flood which caused a
greatl calastrophe in history. During the night of 7th August, and outburst of
thundery showers happed and caused a great inundation in the middle and southern
part of Taiwen. Maximum rainfall in 24 hours reached 1,00Imm. reported al
Mailing. This flood vesulted with a loss of property to the amount af 3,429
millions Taiwan dollars, and took heavy toll of lives of 1,046 or wmore.

A total loss of lives and praperties due o the ravage af iyphoons in 1959 was
dreadful. About 1,123 or more lives had been killed and 33, 538 houses had been
completely_torn down. This is a greal disaster which killed so many lives in the
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storms and is unprecedentedly in a history since 1897.
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Report on Floods of 7th August, 1959.

Abstract

A diminutive typhoon ‘which bore with no designation in history had visited
Taiwan during 7th to 8th August, 1959, This storm had been created an
unprecedented calastrophe in history of Taiwan. During the wight of 7th August,
e sudden outburst of thundery showers happed in the middle and south part of
Taiwan that a great inundation was resulterf. A heavy loss of properties reached
an amount of 3,429' millions in local curremcy. About 1,046 persons sacrificed
their lives in the storm. Ii is really the worst storm which had ever been happéned
since 1897.

A maximum amount of precipitation in 24 howrs during the passage of
storm reported af Muailing was 1,001.0mm. and a maximum of hourly precipitation
recorded at My. Tahu was 176.0mm. This heavy downpour was mainly under an
area of warm differential temﬁemiure adpection. Figure 14 indicated the distribution
of Laplacean of the thickness advection patlern for the laver of 1000 and 700mb
level. The vesult coincides with Gilmaw's concepl of differential lemperature
advection as a cause of vertical motions in the atmosphere which may cause heavy
rainfall when the moisture in air is sufficient,

The development of these rains and floods in relation with the atmospheric
circulation had also been discussed in some exfent. In conclusion, the writer Jound
that the heavy rains were the product of a widespread abnormality in the
general circulation of atmosphere, These abnormalities began to iake shape in July
and persisted through Augusi. The abnormal circulation brought an abundance of
moisture to the east coastal area of China where it was released as precipitation
by the circulation mechanisms associated with- dininuiive Iyphoon. The general
circulation of afmosphere presented in the Northern Hemisphere Charis in late July
shows an abnormal change in pressure patlerns preceded the occurence of the
inundation due {o the visiting of the diminutive typhoon in August, The change
of pressure patterns in northern hemisphere charis might reveal lhe clues for
making further predictions on such fleod storms.
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Wb 43 Ao
Jb 'iﬁ. M. D", Chou

The shortest distance between two points on the globe is the great circle course.
So flight through polar 78gion has become very imporiant. This paper firstly introduces
the geography, climate and the brief history of polar region then the polar-navigationsl -
technigues which include the following three problems: .

I} To determine direction by gyro-compass instead of unvailable- magnetic compass.

2Y To fly Single Drift Course by using Polar- Steveo Graph instead bf general

maps.

3) To solve twilight phenomena by using Kollsman Sky Compass.
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Le Climat du Taiwan

par Kenneth T. C. Cheng

Resumé

Ce raport discuie les comdifions "du climat du Taiwen en trois pariies prin-
cipales. Fn premierve, on donne les faclenrs qui contrblent les changements du climat

du Taiwan. Ce sont la circulation ginbrale datmosphire, Uequilibritt de la chalewur

g soleil sur lz terve, ef de Uinfluence de la convection orographique. La denxigme

partie de ce vaport dbcrit la wariation des ilements mbtborologiques conune la
temptrature, la pluie, l'evaporation, I'humidits, la nbbulosits, la durte d'insolation
et la vepartition gtographigue des vents. La derniere partie explique les périodes
seches et les phriodes humides dans celfe région de la repartition gtographigue,
‘l’z'nﬂuencés des orages el des cyclones Propicaux. Toutes les discussions sont irés
uliles pour la riference du peuple en géutral. -
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Numerical Prognosis Including Non-Adiabatic Warming

Abstract

- Yeh-chung Wang

A two-level graphical-numerical prediction model is extended so as 1o incorporate
some oragraphical and non-adicbatic warming cr codling effects in- a manner such

 that almost no exlra work is added,

The model is applied to several cases where non-adiabatic heal exchanges are
Dronounced. The vesulling proguoses show a material improvemnent over a similar
sodel which omils the non-adiabatic influence.
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Chamctemstzcs of Geneml Circulation over the Northern
Hemzspheffe during the Winter 1959 in Relatzon

to the Abnormal Weather of the Far East.

Shyue-Yih Ligo
- Abstract
"
The present work is to demonstraie the reasom of the severe cold in Jaenuary
and the abnarmal warmith in February of the Far Easi during the year of 1959
and its felatum with “the general circulation of tle atmosphere over the Northern
Hemisphere, . '
The average temtergiure a’uriné the month of Felrwary uas gbove normal in
many parts of China and Japan. About 81 siations in Japan and 20 stations in
Taiwan (Table 1), their averages in Febriary had broken their records.
Figure 1_0 showing the general circulation of Northern Hemisphere in February
1959 has four waves along midcle latitudes. Negative anomalies were found a
- polar regions and in reverse case positive amomalies were found along middle
latitudes, Under such circumstance, the westeries 'aa_'uzmd the polar vegions are
comparatively weaker than normal and contracted there ving area. The zonal index
of temperate latitudes in Northern Hemisphere was 17.3mfsec which was 2.9mjsec
above normal. The features om the disposifion of the system obviously give a clear
 picture of high index as it is indicated in Figure 10. .
The area of negative anomalies in southwestern Ching on 500mb. level
assgoiated with a trough extending from Tibet southward fo the Bay of Bengal.
On the east side of the. trough strong southwesterly flow carried the warm fropical
air across the Coasts of China and Japan. It appears io be a leading warm source
of the troposphere. In addition to these thermal adveciion, the anticyclonic vorticity
of lower latitude is also transporied northward and creats the dynamic anti&yclagenesis
in the vicinity of Japan. Such warm advections and Anticvclogenesis considers as a
main cause regarding the weakeni}zg of the troﬁgh along Asia Coasts and brings
high positive anomalies over Japan and Central Pacific. The abnormal warmth in
Febmaf"y of the Far Eqst were enhanced by the anomalous flow moving from the -
southeast to rear parts of the regicn where shows high anomalies over Jafan and
Central Facific. : .
In January 1959, a sharp decreafse of temperature experienced along the
Coasts of China (Figure 4). Muany stations in the Far East reporied with records
. of lowest temperatures due to the outbreak of severe cold waves during the middie
of the month.
In January 1959 (Figure 8), there are four waves appeared in the middle
latitudes on the chart of Northern Hemisphere at 500mb. level of atmosphere.
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Positive height anomalies were found over the polar vegion. Intense wave ridge
tuild up over the western Siberia and @ deep cut-off low developed sida by side in

" the Sea of Okhotsk. They played the principal roles in the drama of the oulbreaks
of severe cold winter iu January in the Far East.

The axis aof the strong Westeries (or the mean jet) has a north shift and this
corresponds {0 a sudden increase of temperature during the late of January 1959
under the synoplic moestigation of this paper. The reverce case twill be true. .

In conclusion, the -abnormel weather in the Far East was generally associated
with the changs of large-scale circulation and the existence of the presistent
anomalies in the certain regions, but nof fo any local weather conditions resivicled

to the Far East.
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Table. 1. Abnormal surface temperatures (°C.) during 1;he winter 1959.

A, Hot Weather
Monthly : Year
Station average Normal Anomaly }{;eaoisé of ( records) Remarks
(Feb.) ree staré
0 12.2 10,5 + 17 14 (1943) |y
% B 13.6 12.3 + 1.3 13 (19479
s oK 17.2 15.3 + 1.9 17 (1943)
OO E 17.6 15.3 + 23 56 (1903)
= I 17.1 15.1 L 20 63 (1697)
= s 169 14.9 + 20 22 (1938)
B B 17.9 16.4 + 15 24 (1936)
o 17.9 16.6 + 13 13 (1947)
= H 183 15.9 + 24 63 (1897) _
% A ;% ;gg igé i ig ég Eigg% ) Warmest Febrvary of record.
OB 87 6.6 42l 26 (1934)
] # 20.7 19.2 4+ 15 20 (1940)
* i 20.1 17.6 4+ 25 12 (1948)
&= Gl 20.5 17.3 4+ 32 63 (1897)
= H 21.2 197 |+ 15 59 (1901)
= B 223 19.3 + 30 28 (1932)
* v 226 20.8 4+ L6 20 (194)
i [ 203 189 + 1.4 16 (19429 )
15 % 23.2 20.7 4 25 63 (1897) -
HE Bid 19,2 17.6 4 1.7 49 (1911) Hqualled warrest Febrvary record
B b 6.4 5.2 S 7 (1953) Becond warmest February.
= O M 16.2 14.9 + 13- 49 (1910) Do -
S n —1.2 —14 + 0z 11 (1924) Do
x i [(Mar) 2.4 1,0 e 14 11 (1944) fecond warmest March.
B & o |(Mar,)17.9 14.9 +. 3.0 49 (1910) Third warmest March.
Absolute Year
Station maximum Date Yeax_‘g of ( records) Remarks
temperatures Teeor start - B
- il 28.4 14, Feb, 17 (1943)
= Jan] 3L.5 15. Feb. 63 (18%97) }Warnr.est record
i 28.8 16. Feb. 13 (1947) .
Ein oy 29.3 14, Feb. 2z (1938) Hqualled warmest record.
=k im © 256 14, Teb. 49 (1910)
b i 28.3 16. Feb. 63 (1897) }Secord warmest reecrd,
= it 34,2 17. Feb. 20 (19409
OB b 21.2 29, Mar 26 {19343 Warmest record. :
2 S 20,0 29, Mar 7 (1953) Second warmest record.
B. Cool Weather
Monthly . Yeoar
Station average Normal .Anemaly Yeir'?i of ( records ) Remarks.
(Jan.} reeor start
T 35 49 — 14 7 (1953)
;;1 £ i@ 131 %é; _ }g %? Eigg% : Coldest January of record
@ 13.4 14.9 — 15 22 (1933)
i {iS 2.0 9.7 — 17 14 (1943) Equalled coldest January veeord
x — 26 - 1,0 - 1.5 12 (1944
% # %3; 14.6 15.7 11 13 ((:1947% }Second celdest January.
Absolute Year
Station ~ minjmum Date Yearcsl of ( records) Femarks.
temperatures jeear start
E th —17.4 17, Jan, 12 (1944)
H A H 1.6 17. Jan. 18 (1942)
b pii8 3.0 17. Jan. 17 (1943) Coldest reeord.
N 4.4 17. Jan. 13 (1947)
H it 4.7 17, Jan. 24 (1936) .
# : 5.0 17. - Jan, 56 (19033

Eqaalled eoldest record.




— 22 —

(B) 2 HZ BB
U 251 BEIZELR » e

ZRBE o SRSEAR B
HEREEE R A AT S o &
M RE LR RS S
FE S o 13 H AETS A T B R
HEAMERE ) EHALEEY
1 1040mb A4 ek st iR s >
B # ol 1 4% (Frontal Zone)

WA BT Bk R

Wk MR R W
oy BEANEAR o1 B 14
BRkK#EZ 284°C»15 7
Ratthz 31.5°C ) 16 Afvas
W 28.8°C TR NIRESE
R HEHE B S8 o
i 293°C BEZFREY B
EAUSR  SEER25.6°C » da
2283°Cr Rz 34.2°CR —
T B PR e X 1 e
R 2 B ARk 5 5y
R BT RIS
iR BErhig T HETR R

TNEFIE R ELIR 2 5 HE

7o e RAE Il 1L 7.3°C
T BEET.2°C  ZuEETOC ,
HEATEH4.8°C » BRE4.6°C s JE
o 4600 Iﬁf’é*l_Jqfq: Cr e
- R o
E2 T aEAfmEE R

SRR 0 HE LG 22 g
CBER 1050mb > [ 25HRE
1058mb » W EHE S » 2
#ﬁﬁé?ﬁl“ » HOHBTHE H
PR R mime
B HEBERaSEE 1 5
. B° Cn SEMHMEER ST
~ BERE W L B R
EEM > 5 BRSER
HERETEELE 2°0, nE
TRBR o 0224 - ~ /g
BHERIE SR ﬁ'f'"F"J
BRFE {50 o

P Jam, Fuh, M,

[ . . -
z "JF P f ‘ AR T /e 2 R A A I
Vb g 5 oiss 1 F P SR } S, A

1
[T Y € 4l
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Fig.‘ 6. Monthly mean pressure(1000mb-i-)
February 1959.
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Fig. 8. Mean 500mb contours (solid) and height .departures from normal
(dotted) (both in tens of g. p. m.) for January 1959. Widespread
positive height departures. over the polar region reflected intense
blocking there. Principal features influencing weather in the Far
East were stronger than normal ridge over the western Sibria
and well-developed cut-off low in the Okhotsk Sea.
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Fig' 9. (A) 5-day mean 500mb. contours
(solid) and height departures:
from normal (dotted) (both in
tens of g. p. m.)for Januaryl-5,
1959. S
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Fig. 9. (C) 5-day mean 500mb. contours
(solid) and height departures
from normal (dotted) (both in
tens of g. p. m.) for January
11-15, 1959,

TAN. 6-10, 1955

‘Fig. 9. (B) 5~day mean 500mb. contours

. . (solid) and height departures
from normal (dotted) (both in
tens of g.p. m.)
" 6-10, 1959. - -

for January

Fig. 9. (D) 5-day mean 500mb. contours
o "~ (solid) and height departures
from normal (dotted) (both in
“tens of g. p. m.) for January
16-20 1959.. . :



R * : ff ) ) SAm 21-25, 1953
Fig. 9. (E) 5-day mean 500mb. contours
* . (solid) and height departures
from normal (dotted) (both in
tens of g. p. m.) for January
21-25, 1959, -

Fig. 9. (F) 5-day mean 500mb. contours
" (solid) and height departures
from normal (dotted) (both in
tens of g. p. m.) for January
26-30, 1959.
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Fig. 10. Méan 500mb. hight contours (Solid) and departures from normal
(dotted) (both in tens of g p. m.) for February 1959. Large
negative anomalies in polar regions were accompanied by an
almost circum polar ring of positive nomalies at middle latitudes
in the Northern Hemisphere, resultingr in contracted circumpolar
westerlies. S '
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Fig. 11. Difference between monthly mean
500-mb. height anomaly for January
and February 1959 (February minus
January) in tens of g. p. m. Iscline
interval is 60 g. p. m. Large falls
were over the Greenland, the Arctic
Ocean, the ‘Central Asia and the

- _.isouthivestern China. Large rises were

: .over the Scandinavia, the eastern
.Pacific and the Japan Sea. Changes
over the Far East accompanied a
reversal of the temperature anomaly
from January to February.
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Fig. 12.(A) 5 day mean 500 mb. contours
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from normal (dotted) (both in
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Fig. 12.(B) 5-day mean 500mb. contours
(solid) and height departures
from normal (dotted) (both in
tens of g. p. m.) for February -
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Fig. 12. (C) 5-day mean 500 mb. contours

(solid) and  height departures
from normal (dotted) (both in
tens of g. p. m.) for February
25-March 1, 1959.
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Fig. 13. Time variation of 5-day mean tem-

perate-latitude zonal index (average
strength of zonal westeries in meters
per second between 35°N, and 55°N.)
and Subtropical zonal index (between
20°N. and 55°N.) at 500mb surface
over the Northern Hemisphere from
80°E eastward to 160°E. Jongitude.
Solid line connects 5-day mean
subtropical zonal index-values (plo—
tted at middle of b-day periods)
for January and February, 1959.
Dashed line shows time variation
of temperate-latitude zonal index
values.
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The Analysis and Euwaluation of

Thermodynamic Diagrams
Abstract

Hung-hsi Liu

I order to analyse the sounding records quickly and perfectly, the comstruction

of thermodynamic diagram is doubtless needed. Seven famous types of thermodynamic

diggram have been set up since 1884 until nowadays. There are adiabatic, energy,

tephi, shew T logp, e-p, Rossby and Schinze diagrams.

Each diggram has its advaniages end disadvanfages, no one could -r:anstmct

perfectly withoul any inconvenience. THis paper is trying 1o point out Lheir significari

 characteristics and thelr weak points of each diagram which mentioned above.
Meanwhile, the value of use both in the theoretical and practical fields are briefly
discussed, a lable of evaluation with grades which made by the author is also atftached.
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- A Discussion of Monthly Mean Cloudiness and
Rainy Days in Southeast China Chi-hsun Chi

Abstract

From the past yearly records ¢f the monthly mean clowdiness and rainy days
in the area of Southeast China, the writer has prepared a monthly isoneph chart
and & monthly isoplelh chart for rainy days which depict the general  seasonal
distribution as follows:

1. Winiter. With an outbreak of dry modified polar continental air mass
from Siberia, a significant increase of clowd mmounts over the average noted over
the land and sea. Near 27°N, the mean winfer polar front position, the cloudiness
averages. about 810 decreasing gradually from south to north. An anamoly exists
over Taiwan where cloudiness decreases from the northeast port 1o the southwest.
Under the influence of the Crachin weather, more clouds yel less rain appear over
the Coast of SE China.

2. Spring.  The southeast winds beginning in spring blow from the sem into
the land bringing a considerable increase in the clowd amount over the land mass.
The cloudiness zone moves to the area of the delta of Pearl River and the South
China High Lands, in these sections maximum rainy days occur.

3. Summer. The warm moist marine air mass invades inland, but there has
no significant clond amoun! anamoly. However the SW winds being more moist
thast SE winds bring about a greater cloud area when they prevail, The cloud
amount over the area of Talwan is distributed evenly, except during the periods of
local thunderstorms. The distribulion of the isoneph and the isopleth of rainy days
does nof coincide. ‘

4. Autumn.  This seaszz has the finest weather. The cloud amonnt usually
varies from 510 to 7{10. However the amount appears less (average less than
4/10) over the area of Taiwan Strait, and grealer over the area of South China
Sea as well as over the ocean area off the east coast of Taiwan. This is attributed
to the influence of typhoons.
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Report on Typhoon “Mary”

iy

Abstract

Typhoon Mary was first appearved on the synoptic chart of 2Znd  June, 1960,
and was located af 16.5° N and 116.4°E, The storm increased ils infensity up to
the stage of a typhoon on fwo days after her birth in South China Sea and reached
a maximum wind velocity to 33mfsec near its center on the morning of 5th Juwne.
She moved towards the vicinity of Hong Kong and landed there on the morning
of Gth. She soom became weakened due to orographic effects for a period of time.
She continued hey track moving northeastward. Later, a case of regeneration had
kappened in the East Sea 10 the north of Taiwan. The storm made a great deluge
and damage at Hong Kong, southeastern China and Taiwan. The moving direction
of Twthoon Mary later shifted eastward to south of Japan and became an extre-
tropical cyclone in her characteristics on 12th June.

The kinetic energy calculaled ai her malure siage was about 9.9 X I0%ergs and
polential energy 1.1 x 10%ergs respectively during the evening of 5th June.

Damages veported along iis passage, were mainly happened at the western and
asrihern part of Taiwan, Four men had lost theiy lives in the storm and more than
one hundred houses had been ruined. The highest wind velocity recorded at Penkiayu
was 24.0 mfsec. The total amount of rainfall during a period of 40 howurs

reported ai Rulinsan was 67 2.2mm.
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Report on Typhoon “Shirley”

Abstract

Typhoon “Shirley” was first whirled around the novthwest of Calolines on 28tk
July, 1960. lis force was increased wup 10 the stage of a fyphoon at 54 hours
latter after her birth and had reached a wmaximum wind vzlocity 76mfsec near ifs
ceitfer on the morning of 31st fuly.

On the morning of 31si July, Typhoon “Shirley” had approached to the east
coast of Taiwan af a distance of 250 Kms. She moved continuously northwesi-

4 ward and landed af the vicnity of Hwalien in that night. Later i dissipated suddenly
due to the friction of vough lerrain and again vegenerated when it moved over the
mountains into Taiwan Strait. It kit the coast of the maimland China on the night
of Ist Aug. and its foving direction shifted to northnorthwestward.

At its mature slage, the kinelic and polenticl encrgy of tyvphoon “Shirley” was
computed 1o a valwe of 153 % 10% ergs and 16.9x 10% ergs respectively on the
morning of 31st July.

Excessive rain had toured down during the passage of fyphoon Shirley and
caused a devasting flood in middle and southern part of Tahwan on Awgust 1,
1960. Both vain and pood are precipitous in record and made iremendous loss of
properties and many lives. About 210 persons had lost theiy lives and more than
ter thousand houses had been washed away in the floods.

The maximum amount of vainfell during the passage of typhoon "Shirlgy”
reported af Mt Alishan was 1090.4mm. and the highest wind velocity recorded
at Penkiayy was 35.0 mfsec.
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Report on Typhoon “Trix”

Abstract

Tvphoon Trix was first appeared in the synoptic chart of 2nd August, 1960,
and ifs position was located about al 14.0°N and 136.0°K, According lo the analysis
of upper levels during the formative stage of tvphoon Trix, if was clearly indicated
that @ triple point was already in existence under the conjunction of the jfluxes of
trasitional polar confinestal air, maritisme fropical aiy and equatorial air mass.

The stovm built its force up 1o the siage of a typhoon at the fourth day after
her birth and atfained to its maxinwem wind velocity 69mfsec near ils centre on the
morning of Tth August. On the next day, the fyphoon Trix first moved westward
over the sea Defween the st&t[rms of FPenkigyu and Keelung. Later the frack of
typhoan Trix bended down slowly to westsouthwest. Therefore the northern part of
Tawwan Sirait was effected by the rearing storm. Finglly it hit the coast of Fukien
on the morning of ik and continued to travel along the southeast coast of China
about four days and then dissipated af the neighbouring region of Gulf of Tonhin
on the evening of 12th August.

Upon the analys's of 8-days mean northern hemisphere charts af 500mb level
indicated that the sudlropical Pacific high was much intensified with the tendency of
an expansion toward the condinent on 7ih August. This might be the 7eason caused
the northern component of moving direction of Typhoor Trix became dissipated and
deviated its course towards west and westsonthwest.

The kinslic and pofential energy of Typhoon TviZ¥at ifs mafure stage had C
been calculated out at' @ value of about 24.3XI0% ergs and 26.8x10% erg§
respeciively on the morning 7th Angust. ‘

"\ Typhoon Trix had made soms damages at northern part of Tawar and had
caused some tda!l waves along the west coast of Taiwan. The resulf was six people
died and hundred houses washed out. _

Al the eminent point of stormy teriod, the wind velocity reached 55.7nmfsec af
Perkiayu. the highest value of fofal amount of rainfall duving the stormy period
reporied at Singio was S07.Gmm.
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Report on Typhoon “Elaine”

Abstract

Typhoon Elame was first appeared on the synoptic chart of 18th Aug., 1960,
cand s position was located abowt 19.0°N and 115.0°E. The storm increased its
inlensily up 19 the stage of a typhoon at 66 hours afier her birlh in Bashi Channel
and attained its meximon wind velocity up lo 45mfsec near its center at noon of

22nd Aug.

Typhoon Elaine first moved easinortheastward cver the novthern part of Seuth '

China Sea after her birth. Later the storm changed her moving direction to the
northnortheast in Bashi Channel during the night of 21st Aug. On the morning of

~ 23rd Aug., Typhoorzi Elgine Fod reached to the east coas of Taiwan at a distance

of 100kms. The divection of siorm tvrned again 10 westsouthwest instead of north-
northeast and iraversed the island i0 the Taiwan Strail during the night ¢f 23rd
Aug. Typhoon Elaine finglly landed the coast of Fukien on the morning of 25ih
Auwng. and then dissipated.

Upon the analysis of 500mb leve! chart, it indicated that there had an extensin
of subtropical high over the Japan towards the continen! on 23rd Aug. (Fig. 2,3)
This might e the reason made the northern component of moving direction of
fyphoon Flaine shifted ils course {owards the west.

The kinetic and potential energy of Typhoon Elaine af ils mature stage had
been worked out af e wvalwe of 2.6 x10%rgs and 2.8x 10%args respectively on
22nd of the month. .

The storm had made some damages at southem part of Taiwan. Ezgkr men
died and more than four hundred houses ruined was reborted after the passage of

the storm.
The maximum wind velocity reported at Lanyw was 41.3 misec and the iotal

amamnt of vainfall during the stormy period reported af Hengchun was 393.2nmumn.
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