e mg 5 bl 5 KRR 22 1k
K H5 ENSO HAM KRR

O K4K%F, "N 510080

=

g2
O N # 4 og 3 R 9F BT
B

AR 1890~1999 # B THABM SR FH(HBAFRE.BRAFREALE ),
FERRADESHFERAAL ARG SRS AR EH 4, FH T4 RE ENSO ¥
HHXAZEREAN  LHEGERELEAM 3%, FHELESAMESI0MED1
AN, ZERHA 15.5.80 %, £ 20 #2260 RN 15 £ ABBE,60 ERAENSE
S5HFABRAEL, ERMBEENSO FHO A AR AET A E MO LR . LB e R s
RBERTEENLENIBEOQLERRZEF TN S 1.8, 6 RBSE(ERAK
ZD LR BREBMERKE TRERRESHK, BRENEINRLTEFTEL, FERT
G BTEEEFERTRBE AR RREFERB S THRER RELM,

XBHR: #£4

5]

il

ERERETENHRREZ —, Tk
B RS HEBEHEREENKERRH
X, FEEDBRIL =AW R ENEEE
BAEFHHANENER, GRERPEEZ
FRAEEREL LA . BEREH T,
1996 4F 9615 = & X FE B 79 B k. U A B
HEZFHREANBR15.7LT. BEL2HE
BHE.

REKZ%EZMERNMLERE, mixt
BHEEBR &N EDNR L, X5EL
SEERRER™E X SEFRAHE .
SCHR 1] 3R 1 4w Hh X & XU — ARERE I
1B BT RHE R WA TR RS ARAS AL A5 SR
Fth B 19 HERMWERLHFITIE 110 FEEE
T Y T [XB B 14 B IXUAR R B0 AE 0 1Y) £ 1 ]
RESE, 3 FRHES5 ENSO HEK XA,

& R ENSO F4

HEBESETINSE,
1 BEREFHZE

ASCHT & XERL,1949~1999 EBL B
TP ERZREE R GHSIE) F%,1890~
148 HERZMBPEBR L EMTRIRHKEE
IR R, ZEEILHT 13 FHHE
B DH B WA M E R R BRI &G
544 R88R B E, 740, A F R A 3R
B T 12 5% B T B R AR oE TT BB R R — 3, B0
RIEP AT IREE T RS AR EHAE H
Ao AT REF B BB B R R BB AT L
EHERBIET AN —HEK. %5
KB, 149 FEEMRFRERSITEEN,
RGP A BB R BEE R BEGR D,
BHRURE HN, RSO S IES K P
MREERE BRERBRESEN=ZEZME
R ER, ENSO H4%k5| B 3ewris].

O FXBABHNA"EPZERHEIA “RE LSRR L AP 796-908-05-07 HERH

_— 19 —



%

#ork B3IH

®1 BHRMEXNFHRE

A #

B b B/ 4 5 6 7 8 9 10 11 12 1 &%
1890~1949 0.3 0.7 2.1 20 1.8 0.7 0.2 0.0 7.8
£H 1950~1999 0.0 0.2 0.8 20 22 1.9 0.6 03 00 8.0
1890~1999 0.0 0.2 0.7 21 21 1.9 0.6 0.2 00 0.0 7.9
1890~1949 0.2 0.5 1.3 1.2 1.2 0.5 0.2 0.0 5.0
45 1950~1999 6.0 0.2 06 1.2 1.1 1.3 0.5 0.2 0.0 5.1
1890~1999 0.0 0.2 05 1.2 1.1 1.2 05 0.2 00 0.0 5.0

XA MHAT /p a7 77 3R & KA
LR A RERE. DT REFERZ M
FBF BRI, EIE— 1 SR
A, b (5] B R I, IR 451 438 2R Bl B 1] Y

AURARFEZEARRY, HEHRAR
H
Wf(a9b) =< fy¢ >
_ 1 - & —b)
( M)J—w @ o E2ar
D)

A Wela,0) RADFE R o« BHBERE
RGAPEMEREZRPHRXRRRN.T =
3.974a),b R EBEF, Y@ I—TEAE/D
T SR/ BB PR B AR SCR BB T B DN BB

&ﬁ,am1~3—1%,5T%74~100X¢520

He /N R BT b B B
AR RI/NE T £, B

W@ = | W@ @

NNEFEZERRBTHEANEREBRE o
B4 A BT AR B E — MR IR SR
HE D 3h B AR X 58 B L X MR E AL B REFR A
ZFEH ) EERERE.

2 BRHSEESE
2.1 HBEHERELBEGILY

#E 1950~1999 W R G 1T, FE KP4
(EHEEERMER 13950 1~ BBETHRE
(BEEEEIN 399145 28. 7% TEH4
HIEE AR 253N A 52EE 63.4%;
HEREEETHRE 175404 5EEH 69.2%
(EAEARAEEHESR, AEEREZEM
FIrAMBEHERER, € 788K
B BN EEEEEZENEREMEN™
HR X, BE (O RE R E LR

B BB & XSREP , EIEE B & KRR EAX
h=z128M, 5288 65%, 5B K
60%, 5T ARHI 56% . FHURH LATEIL RS
HEFBTHENRZ.

R ERERNE BN L H, BT K
HRIENELBMEHENSH T, B
B8N, 4 55%~60%: M EMAKER
70%~80%, & REFBHE & X & fh N 2T
B E D, RHANERTBHEDBRKH
B A JE 30% (AN 1956.1969,1998 4E), T A
MEG BT 0%, B ELFE4R (N 1991,
1993 48), ‘
2.2 GRMEFHHH

1890~1999 4E | 110 4 - ¥y §) & B
EXLEEY 8N EEASNMER D, &
ZRE.ZEHHF 13 A~ (1893 ), R 10
AN (1894.1947 ) E B R, 2B A 4 4
CH7T4),28HR1410CE 6 %), BRERK

TR WE 2,
K2 BEEBHENEFREHHILER
" e g
FEET Thw wwv B R
1 0 0 6 5
2~4 5 5 35 32
5~7 48 44 61 55
8~10 40 36 8 7
11~13 17 5 0 0

NFE 1 ETEH,1890~1949 F 1950~
1999 FABTER , & A () M EHREEAE
HEER, ERNMENTHHFELABLER. 6~
100 ARERNEEEHEN,FLUT~9AF
RNEZ , EE2FNHLH, 28R 76%, .8
F1%.6 A5 10A.5 A5 11 AZHAMIL
B R, RAE 10% A% EHR. 1.4,
12 AANBIEREE & KB, M 2.3 A%
FoB Fiic 5k .



A% H2H F3H

2.3 ERMHFREEM AR B & RERTER 4 MEREZR

BERTEE D, 2EREERNRELZ  HHENEAD. EEEHE RS 2E/ G d
£ 19t 90 FR L BOR 20 A 50 R, BFRHUBEHFNARESR, B/MUAL 542620
FERE 204,20 HEME ¢+ MERIEE L 20 400, BRI 730 (20 AL 2
B 6 MERBREZ  #EERERBE19H  FFR,
290 FREJZE, RN 20 42 20 £, ETFRFERERME D RHIL, AR
FEAE 18 FREFEERLLEBLA. £ 4 TEH . SHEERERBFEKX.

®3 SFEATYEME KB

A 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 1890~1999

2H 9.2 7.7 7.3 7.4 7.9 7.3 7.2 84 82 82 7.9 7.9

£ 5.8 4.8 53 4.0 5.4 4.6 4.4 51 52 55 5.1 5.0
HE52EY% 63 62 73 54 68 63 61 61 63 67 65 64

£ 4 FERBHERFRHME RO FH
& {4 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990

om =V ¢ 2 0 1 0 1 1 2 3 1 2
<5 1 3 1 2 0 4 2 1 1 1 2
=7 3 2 2 1 2 2 1 3 3 3 3
o 3 2 4 1 3 3 1 2 2 2
EARZ RO S THERES+18.<—15,
3 ARMEZHBEREZELRIE BFFE . 2EB R X, 7 20 fH4 60 AL

HEERERAMENREZEBE D,  FHEEL 15 ERBY,60~70FEREEN6
BN 3 T-Rse: (B MTT ZEOHH . e, 0 &R LUENE 20 4.6 EFH
ZESEMBRERAARRARERR . g sepr b 72 20 42 60 FEARLURTH

BUISERTERY,. W60 FREUBE
BE 5 ERY,
4 AR5 ENSO BHMER
4.1 ENSO # & & R #

T FE R AN 2D SOk (B 3T an SCER L5, 6 D B
BETWT RS ANEREEEBSBEE

Hyy

45

4 il

6D

= b1

2

WS 90 90 19 90 950 90 9 9% 19

e . ERERAFMTEREBHRE &M, HF7

T r T ARTER AR R REREN &K, R
} \ﬂ. | EREHER SRR IR, & R B

B AU

6 i
T W” '\"W‘fs \| S, ENSO H{FAS LA TiEA K
|l \ | L, 3 | Vo EHERBEEERESERNE N, B
L R I R R B EREREAHEK. EHBLREEEAEH
i B HHRA.
XHR[214 M TR |45k 69 ENSO F44
|1 SRR R T AR EE R A HLBE 035 PR o o

(a)£H (b)#mH R . N
) WHEREE . BB ERIEIRBH) 1890
MNBe T 2T, & E SEMER AR 990 4 w4y B1H JER BB M 27 K, B

HBHEIR A BRI 15 4.5~6 4F.80~  gypaih 26 3, I H 39 4. L IAMB
85 4 MEEHRELE DRBT £ K1 ERBESEFFHROTERBAE L, Bl
BH G R RY B S G LA ROVEA L. S QFERSEER .



A% RTKE R3E

REHNZG~5 ANES .. LFRK
BE S M B RO T A, £ E B k5 X,
HEMELTE AZNAFHRME (LE
REBEFHE 1 1~170), . KEEHE
R RER R TR EHN LT B RE
(WERBEFEFHE 1.8 1) HEHH T,
LZHNHEFEHRASZHAERR T &8, XK
FHKE, JERBIEF G F)FHREME
QL0 ) e, & & KT BT HIH 7.6
AT A FERKKG. EBEHHH 3.8
A 405 A L R AT 2

1890 1500 1910 1920 1930 1940 1950 1950 1970 1960 1990
i fa]/4

0

L]

80 1
g \
I
gl

014

i

0k

-—

Y I
S

A
Y

O U] g
Y SN D i
s e oy
SO - b

s 0 i AR Np o,
" Qe

1800 1000 1910 1920 1930 1940 1950 1960 1970 1°%0 1930
B [8]/4

B2 BREE R/ A R
(a)£H (b)Y
4.2 & RFHF4 ENSO £#

R T #—# T ENSO W, BXt &
REIRZE AR D EHEAT 4T E TR E L
RE(EEZ=11 AN EE=7 DO RIDEG@E
B<5 M EE<3 MG B RRISE, R
WLERER, HRERWERILEMHEE M
EXRMEE, 2HEERENBHFERLIER
BIEER L CYEH 11:3 ), BN B 4
BB R EEHAEE L (11 .7 ), K
B=8 W 8 EHE 5 FERPLBIEGRR.,
B U AT I8, , i L e 8 4 — AR T 5 B & XU B

REBERRBEERSRNREHTTREMHEEA
EEAM .
5 &5iF

D) REFERZHILRKFESHNE
m, BEEREEENESRNERETXNR R
PHERBEEROEHA SN EE 13, 5D
. BETEBHERNELHN S N EE
10, &4 1, 2 EHM 63% . FEEKKER
FLoABERAELSEN Y 65% . M &
60%.

ORBMEFEHEBERNEHUNE
BEJEH.15.5~6.80~85 4, 20 42 60 4%
2—HES R, Hil2EM4ER KBS X
HU IS ERFERH H5LEMEEFE
R, 2EHMNE 60~70FERFEEN 6 EFHH,
80 EREH 20.6 FEFAEAH . £ 60
EREUBL S FEREIE.

(3) ENSO H#4RBME XA HY
FEYUHRER, BRRE. A 2B EEHE
& NIEHLJE R 4E LB /R e E 2 W1, 1L
U HEAFRETE . ENEFERAR. H
2. EWMENEINHEERE AR LR LR
— AR, WA S FENFERIERE S TE
YEH 48 X R/R BB & RNWiF W2 T hL
RRERF RS W] EEEITREZR,

&% ik

1ORHM RS, SR JEE KR R, 1990, 105~
147.

2 P.C. Chin,Ph. D. ,M. Sc. ,D. 1. C.. Tropical cyclone
climatology for the China Seas and Western Pacific
(from 1884—1970). 1972, (1); base data. Royal
Observatory, Hong Kong.

3 BEH TAR BBEERMENSOFARKBE. S
£:,1999,25(1) :9~15.

4 FRFE. r%ﬁ%‘ﬂ%*%gﬁﬁﬁﬁ T RER,1998,4
(T :58~60.

5 XPHE,BHB DRI.EN. RESHENAREL
EXTPEGBERBESHHRXR. MASS %R, 1999,10
(T :54~60.

6 (T8RRI, BN BREEMRERBESEGST
R FEERES. AHESRFEMR.1999,15(1):17~
25.



Variations of Annual Frequency of Landfall Typhoons
in South China and Its Relation with ENSO

Yang Qiwei Huang Zengming
(Guangdong Meteorological Bureau, Guangzhou,510080)
Lin Ailan

(Guangzhou Institute of Tropical and Oceanic Meteorology)
Abstract
Data of tropical storms and severe tropical storms and typhoons making landfall on
China from 1890 to 1999 were used. With the technique of wavelet analysis, multi-time-scale
features and links between the typhoon and ENSO were discussed. The result shows that
typhoons making landfall in this part of the country take up 63% of the national total, being
an average of 5 per year (10 at most and 1 at least). The landfall occurs mostly at periods of
15, 5 and 80 years, in which the 15-year period is the most prominent before the 1960’s
while the 5-year period is the main tone in the 1960s and afterwards. There is a close link
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between the frequency of typhoon appearance and the ENSO event and time of the year.

There are much more typhoons in South China in resent years in which the La Nina

phenomena first appear in summer, being generally 1. 8 typhoons more than in the El Nino

years. For years with anomalous more typhoons (defined so when the annual frequency =

7) s the La Nina year is also favored against the El Nino year by a margin of about 1/3.
Key Words: South China typhoon ENSO





