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Abstract The NCEP/NCAR reanalysis, outgoing longwave radiation (OLR) and tropical cyclone datasets are em-
ployed to investigate the clustering characteristics of tropical cyclone activities over the western North Pacific from
June to September in 1991 and their associations with intraseasonal oscillations (ISOs) , in which tropical cyclone da-

ta refer to the best tracks from the Shanghai Typhoon Institute of China Meteorological Administration. Tropical
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convective activities are found to exhibit an intraseasonal oscillation with a period of 20 - 60 days during the summer

of 1991 over the western North Pacific. Within this region, tropical cyclone occurrences are modulated by a similar

period, i. e., tropical cyclone activities show features of periodicity and clustering over there. The tropical cyclones

are prone to occurring frequently in the form of a cluster during the wet phase of the ISO, because anomalous cy-

clonic circulation at the lower levels forms a favorable background circulation for the generation and development of

tropical cyclones. The unstable westerly jet on the southeastern side of such an anomalous cyclone in the lower trop-

osphere induces frequently some disturbances, and the amplitudes of these initial disturbances increase due to posi-

tive vorticity anomalies. Meanwhile, positive genesis potential anomalies of tropical cyclones during the wet phase of

the ISO indicate that the favorable vertical shear conditions are satisfied for the development of tropical cyclones,

leading to the clustering of tropical cyclone.

Key words intraseasonal oscillation, tropical cyclone, clustering

1 5|7

NIRRT gEA PIZFRE FE =
AR KNSR ZEXT AT T 2 ARk b DX ) R AR AS f
A | R (Madden et al., 1994; ZS 2240 4,
2003) , FEARWARIX . Z=745 A IR 397 5 i 5 22 A
IR R MZET AR e R (Lau et al., 1988; Wu et
al., 2001; JE =4, 2001; 8 HEEE, 2003; 224
B, 2004), WEFEERB, HZEPUALRP IR X KA
FHNIRG LA 30~60 KA 10~20 KPR A
W EATEYR T 28 H X 4 5 A6 P A6 T
TR, TR E AW ZE KU TG BR AT BT ( Hsu et
al., 2001; Ding et al., 2005; Mao et al., 2005), 4,
S PG JE I VB e iy & LE RS 3l (2 45
1987; Liebmann et al., 1994; Nakazawa, 2006),

FEE & A b 32 B SO s i e ™ B [ K 2
— B 3 E A P AU 2ok B AR R
BRI R (BRECFF 55, 1979) . 1 SUHN
S5 (1963) MR HIWT AR o ALk sk & 208 1
2 R 2R SR A TE PRI P XS AE 3R AE RAE
FUim b I HAZs A m g An E AR B HA —A H U
BRI IRS . RGO R e
W B —EW R, T 05 (977 K¥
T T ARG U R L DR A & P i i I 2
M ERE I & R LG, KRB G XTE S B A £
Pk Gray et al. (1978) X BRIV TS S0 AL A
£y S I U e ) e 1 e T e
AORERNE . BIFEBRTE N AR 5~15 4
Pl UBETE 1~2 AN kA, MEEER 2~3
JAN AT 84 e Ui is sl . 42 5F (1987)
MR G XIE SRR P R AE RIS, JRiE—20

Tt & WS B 0 4 v S AR B K U R
(OLR) ARSI B A AR —3X . Liebmann et
al. (1994) WFFE T 1979~1989 ~|-4F [a] B[ BE V£ FITE A
S LR TE S S R NIRG Z R E R,
R B SRZE T IR 1A A TP R AR A AUE I R
2, (221 ARG T AR FEAL AR rh HeH AR R
KR A B & KU B 25 SR K. oAb i F
7% (BUNSCEE, 20045 FEEE, 2006) HFERH, PHILK
P R SN B S T N IRG A — BB R
RAETAH M R R e 5 T e
KA NHRG IR AR (2 5 He b AL A B
BB A AR R ok . 1991 4R B BT E R R &
TILRB etk i o F K ik 72, R BURR ORI K .
FEX—A4F, PHALRTVE Bl e 2t B W i
HIBT B, 76 7~9 H R =M 4 A i e B
A B 13 R AE . HA L 9 A 16 H—K, it
A 9118, 9119, 9120 =P T HEA AR A AL, A2 AR
AR S E L (R4, 1992), B ASC LA
1991 48 R fi] s 25 58 KA F= 1 iR 3 % 75 A6 R P 1
B SR R R R
2 FRFITTIA
PUACKRTHE R R NIR G 1E 155 BR
AR F I S e G shth R E LR 7E 6 HE 9 A
(FREXFSE, 1979, FHIE, AWFEEE 1991 4F 6 H
1 HZE 9 30 HIE NI B, I A # <Uie
Terbk A EA S R LS KR I (CMA-STD
R PY AL AT e s AR B R R 4, 4G
6 ZINEF B I S OB L RO R R R
AT Z, PGHKIE (TD) . #ur K& (TS) &
RCTY) [ 28 SCHUHE AT SONE 55 2 B 52 b i



P 33 %

952 Chinese Journal of Atmospheric Sciences

Vol. 33

(GB/T 19201 = 2006, B 43531 Ay Ji J22 0 B 30 i
FAEI R A E] 10. 8 m/s, 17. 2 m/s 1 32. 7 m/s
AR E . J3 81, A SCEF T H P-4 1] S 3f S <
WS (OLR) (Liebmann et al., 1996) SRFIEVE
LIRS B R R X L Bl L S NCEP/NCAR
iRl (Kalnay et al.,, 1996) Hig H -1 X353
BEATERIR M. IR RN BRI K P03 R
2.5°X2. 5" B A Mk

INBOTHTREAT R A R 2 TR (Lau et
al., 1995; Torrence et al., 1998), A3 6 Kl
SEOBE R BN, BT Y AR R
N2 R R AE A . Lanczos 8 & & 1
BB U1y g Ik T. 2. (Duchon, 1979), ZARWF%E 1 5G
FH 91 FANEE HY Lanczos 47 i &R A dt 1991 FE24E 1Y
H -3 OLR BORVI X7 SOR A T 8, AR5 3
B Ers 6 A 1 HE 9 A 30 HZE Rt 704r.
3 ALKRFFERNBEINET NIRS

AU SR B

BT 25 1 1991 4F 6~9 H PG AL K- Ve IX
OLR BE- (5 16 22 23 A FIRRHE SR8 A= IR 0 46 oL
H . OLR BV 298 5 4% 5 H -1 OLR AT
1991 4 6~9 HE PRz . o T Frikmt ey
A (122 XD, JFH 6~9 A¥HEZE, rlhZ
TAMERY S g /N, OLR JESFrp = 2L F5 2T
FRAREEMZESR, WE 1 ATLIES], 10°N~20°N
Z IR £ Bl & OLR BEPAREZE SR KA HLIX , o

40°N 7

AWANKRMETG, —DERE, 75— M EEEERD
PIAAY 125°E~155"E Z (Al A PH b Kb X, i
VEBH s 1A DRS00 I 35 30 0 28 1 AR SR AR R
JEARR R R, Yol iIZl . B 1 g a] DL g
2, PP IER) A B B B AE OLR BESFr
YEZ2 A KA H O S B I i X, B 7. 5°~22. 5°4F
JEZ ], AR SO RS M PG AU SF-PR s i #R 45
TGS AN B N, JF HALF 120°E IR, H 3
LUVTIIPHE e . B TAMIR EEHLEI0RF
R IR G X B SBE B & M 1 =
e, FRAT 8 B U 22 B R B IX I (10N~ 20°N,
125°E~155"E) AY OLR 2 FAE 74 b K7 % i 1%
3. PHZIXIECEERE OLR (8] 51 g JE Al R 4T
INBEGTHT S BRI T Y A

Bl 2 S X ICEH 0 OLR FF 5 /N e &,
IS X S B8 OLR € 4853 bk v 1k Ak 3L,
A TC RN, FTLLE S, 1991 4EF VAL RF
T EXP s SR AR W B RNk, W
WD g i fE 20~60 KRGS P, B 22
JEIA 20~60 K. Kl 3 44t 20~60 K& AT OLR
HRAT A Ak, I IR B A 1 3 R 3G B 7E 7. 5°N~
22.5°N ditr It H AL F 120°E DiZR. H AL LAV
FIEA P AR A il . PTLAE S, P67
P e s B BB R R M, Hoh 6 7 14~22
H.710~27 H,8 A 12~27 HFf19 A 3 H~24
HA3 0 2 4. 44 3RS DM Aieds ), 3L
Tyt BOLT- B Pl AU A A o T WL B e T

o

100°E  110°E  120°E  130°E

140°E  150°E  160°E  170°E  180°

Bl 1 1991 4EE 7 6~9 JT OLR BEF-IIREZ M (RIERRRFRIEZE R T 45 W/m?) R RGP AL . =AIE . Peir(lE; 1

Fig. 1 Standard deviations of OLR anomalies (hatches denote standard deviations greater than 45 W/m?) and genesis positions of tropical

cyclones for the summer (Jun—Sep) of 1991. Triangles, stars and filled circles represent tropical depressions, tropical storms and typhoons,

respectively
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