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INTERANNUAL VARIATION IN FREQUENCY OF TROPICAL
CYCLONES IN THE NORTHWEAT PACIFIC

By Takeshi Fuji, Ryozaburo YamamoTo and Yasushi MiTsuta

Synopsis

The interannual variation in frequency of tropical cyclones in the northwest tropical Pacific
(TNWP) reached to tropical storm intensity (the maximum wind speed 2 17.2m/s) was investi-
gated for the period 1911—86, and the spectral analysis by the maximum entropy method showed
the distinct peak at the period of 89 years. The cross spectral analysis between TNWP and the
tropical cyclones in the north Atlantic (TNA) indicated the significant coherence 0.96 at the
period 7.9 years with almost in-phase. Using COADS (Comprehensive Ocean-Atmospheric Data
Set), sea surface temperature (SST) in the northwest Pacific in July-October was analyzed in rela-
tion to TNWP, and the two distinct coherence peaks at the periods of 16 and 8.0 years were
found out. At these two periods, the series of TNWP are about 180° out of phase with that of
SST. These results appear to show the close relations of the genesis of TNWP with that of
TNA and SST in the northwest tropical Pacific.
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Fig.1. Time series of annual frequency of tropical cyclones reached to tropic-
al storm intensity (the maximum wind speed = 17.2m/s) in the
northwest Pacific (TNWP). A broken line indicates 5-year running
meaned frequency.
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Table 1. Mean values and standard devia-
tions (S.D.) of SST for 1951-1979 in
the 10° latitude X 10° longitude re-
gions in the 10-20°N

Region Longitude SST (°C)

CE) Mean SD.
A 110-120 28.65 0.22
B 120-130 28.96 0.23
C 130-140 29.17 0.24
D 140-150 29.16 0.26
E 150-160 29.26 0.29
F 160-170 28.91 0.36
G 170-180 28.50 0.35
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Fig.8. Time series of SST anormalies averaged over the regions A~G, rela-
A broken line indicates 5-year

tive to 1951-79 mean in each region.

running mean.

Hbh, i, MOBEICBVTLHENATWAHE (Folland etal'® %2 &) TH D,

173

ZDERIZOVWTIL,

Roll®, Barnett'”, Wright'® %2 13,37 7 Cili K R T 2 HES, 5T ¥ ¥ Y AHEKOR ) Ah O CHl

BT HHENEEHENEELZZLIZLBLDL
Exl, LaL, U6 RARBREICBITAHE
BERIZBVTHIMOERICKBIELERELTHE I L
»5, ARMHEDEETIR, HFENEBICLALD:E
WTiRA{, BEIOLERLAbDEEZ TV,

Fig. 8 ISR L2 EEKIROBRFID AR P Vi
Fig. 90k 5 Th b, BB 0ELIGEIZEE LY —
Y BH 5N B, Folland et al.'® 35 MEM (2 & 1) 1861
~1980ENDEIDBEAKIRDEE & HTRD A A~
7 MMIZBWTYH, FEH83EIRWCERI6EIZR IR
DE—ZHFREATYT, ZOFMITbhbh BRI
MR E LLBAFREREELZ OB TIILVIITC
H5b,

B, HE™IiE10~40°N OB AEEICBITS
1950~ 854 DARMADERERHT L 2 W KIRD X~
FVIEHT (FFT &) %175 TWwWAD, ZThoOEH
=2 HEATHW R, Shiud, SRERB, §

W EIR, BN E2 EOMECLEZ DRI,

Rz, BHEAKREEROZEROB T ORARY
RV ATV, Tk— L v R &% % Figs. 10
(a), (b) (ST, AMI6EFEICTL—L V XDFEER
E—ordkhbh, 2=V 2y AFHRIZ0.90TH 5,

SPECTRUM (°C2year)

10

5|

05

02

01

0.05

0.02

0.01

0.005

0002

0.001

1 L1

1

50

30 20 18
PERIOD (years)

10

7

5

Fig.9. Same as Fig. 2, except for SST



174 TR ERFERTER 2315B-1 BE63. 4 (1988)

1.0 180
08~ —
o
@
)
o
] w
2 08 g
oD VI w
3 x 0
T
u W
z ”
0.4
: :
I _90_
8 a
0.2-
-18 | 1 | | ] | 1
0 50 30 2015 10 7 65
00 1 | Lt | PERIOD (years)
50 30 2015 10 7 5 Fig. 10 (b). Same as Fig. 10 (a), except for
PERIOD (years) phase difference. The time
Fig. 10 (a). Coherence squared between series of SST leads for posi-
the annual frequency of tive values of phase differ-
TNWP and SST ence.

T/, BB 0FEIC I — LV A EHIRO.BOFELRE— 7 H¥ALNL, ThbH 2 ODEHOMMER,
FhEN, —156° (—6.94F) BRI —168" (—3.74%) ThH i, GRADEMBERL BHAKBROMCHEEL
TWAHBINLD 2 ONEBLAFEHOEEIIBVLTE, SHMNIITECE - T T, BERAKROEVEIZIE
BRDOBEBNEL RDENITEERL T,

5. #% E

BEROBEBORELIIBVTIE, AYBIEDHELANRI PVE-I9HY), KBEDONY -
AR LA -2 8FEELTWD, 72, B EOMEOHO I —L ¥ AFHHRIF0.96TH D,
EHZRIELAL RV, BRENY T = OREROMICIE, T0LHIC10EEOEBEAMSHFEL T
LI ENVHEHLIC oA, BARFEDONY) =0 XV HNVEDH A 70 OFEBIZHLFE L SWOfE
HAEELTYT, 4%, KERPBEOKRBREL OMICBEERLIHLDONE I DICOVTRARTALLLED
12, HEROBERFTEORERIIDOVTHARY MVEBIT 2T HOLESHH L Bbh s,

&5, COADS #HWT, ARREERE ERDRET HHEEICH T 5 HHAROM ORIV TN
o FOHR, BRRERLBHEKEOBMO I —L v AIZBL8.0E L16EH- D IIIEE L — 728
Hoto 12771, TNHLORMOLEENL, MAEMSIIEET, BHAKBSEVEIISRORERSEINTS 2
L %%FLTV5, Aoki and Yoshino'™ DHEIZL 5 &, BEDERFEERIZ 2 EFMDI0H DB AR
BOFRBSEOHEE KR L & SHEIE Y GEEEARK0. 57U L) LVIREIBLATV S, ZOHEHIZT
Vo= a Db FXERKRO LAFHEELERTTH D, BRABERDOEL D 57219508 L U1967ED 2
BN =~ a BBELTVS, $72, Chan” ICL 2E8RREKE SOIDB D7 10X A~y bV
KEBOWTHISEILEVERTIE - Ly XRBEL R TWb, KiZ, TOEPIZOWTIEERL TV 2RV,
FREOL S, HAAVALIORVHBOERICL VERBEKL SOl DMOBREANTAHLLE
BhbLEbNE, 4%, bhbhil, SEORETHEE LAAELAREEOEI»IL, Th—2a %

— 8 -



BEIE - 1T - kH  BRBEROBREREIIOWVWT 175

EROBERATFES EOHHEKRP SOl BERBERE ED L) ZBRIS PPV TRANSTFET

bho

Bi%ls, ARECHEEL-BAEERSBMNT -y b COADS AT HLARROHFETATT
X7 DT, BEOERET, 77, MEMIZX 57 0 RARY MVEHTIZOWTIE, FHERKFEHEFERTER
EEERGR O LB BB AR LB SR VW, BRHOEYET, 4B, FHEOBITIZE, H
HMASELEABEEIHEREEOEFEEMR L X7 4 FACOMM-340 R 3 X REKEH KIFEFTE#H
vy —DETFEEEL A7 5 FACOMM-340 Q 2 A L7,

10)
11)
12)
13)

14)
15)

g # X ®

Chan, J. C.L: Tropical cyclone activity in the North-West Pacific in relation to the E1 Nifio/South-
ern Oscilation phenomenon. Mon. Wea. Rev,, Vol. 113, 1985, pp. 599-606.

Roll, H.U.: Physics of Marine Atmosphere, Academic Press, New York, 1965, 426pp.

HEF&HE © 2~z NVEN, SAEE, 1977, 300 pp.

Hayashi, L: Space-time cross spectal analysis using the maximum entropy method, J. Meteor. Soc.
Japan, Vol. 59, 1981, pp. 620-624.

FEIT  FREARAREHRE (BHEHE), [ETEMEE, £7%, 1961, 428 pp.

Dunn, G. E. and B. . Miller: Atlantic Hurricanes, Revised Edition, Luisiana State Univ. Press. 1960,
377 pp.

Hastenrath, S. and W. M. Wendland: On the secular variation of storms in the Tropical North Atlan-
tic and Eastern Pacific, Tellus, Vol. 31, 1979, pp. 28-38.

Subbaramayya, I, and S. R. M. Rao: Frequency of Bay Bengal Cyclones in the post Monsoon sea-
son, Mon. Wea. Rev., Vol. 112, 1984, pp. 1640-1642.

$EA BB - EIRER D BRI T A EBKE—A NRER - S - THER—, TR, 32%,
1980, pp. 107-133,

Folland, C. K., D. E. Parker and F. E. Kates: Worldwide marine temperature fluctuations 18561981,
Nature, Vol. 31023, 1984, pp. 670-673.

Barnett, T. P. Long-term trends in surface temperature over the oceans, Mon. Wea. Rev, Vol. 112,
1984, pp. 303-312.

Wright, P. D.: Problems in the use of ship observations for the study of interdecadal climate
changes, Mon. Wea. Rev., Vol. 116, 1986, pp. 1028-1034.

WITCETER, HiBid, B4 & EBELRZBNT -7 ICL25RE2W (F1H), (BETE).
GAOTRES | kAT EOERFEROBELE), HLE, $63%, F3%5, 1987, pp. 113-125.

Aoki, T. and M. M. Yoshino: Relation between the frequency of typhoon formations and sea surface
temperature. J. Meteor. Soc. Japan, Vol. 62, No. 1, 1984, pp. 172-175.



