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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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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

it

%

)

3

L O T L

-

b3
-3
=¥

-5t

o HI18ITHEZE1909EZIER] » B4 mE > i

3

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

........................



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
ﬁ
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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
H B ;o 0661 17 3.68 10.41 4 8,46log, T 0650 15 5971 | 161.534137.3810g,,T
fl B i 0,749 73 3.57 15.294-8.2110gy, T 0,634 12 | 123.72 | 307.084-284.56l0g,,T
E | 0732 47 652 | 25.08-+1500l0g, T || 0.655 14 | 7483 |197.264-172.1110g,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.
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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.
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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

b
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[

storms and is unprecedentedly in a history since 1897.
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