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FXHESE (ISO, Intraseasonal Oscillation) £
B AR —EREmMEEAS > HE %R
Madden and Julian (1971, 1972) SFIREEKT
EGRF IR ER 40-50 KEHRIASE » FEAR
 EWIRBRSRAE W EERRERRBT
B 424 Madden and Julian BJ3§3H » $ B AER
THERNIRB N E 2 5 Madden-Julian Oscillation
(MIJO) - [ RN TR BRI 7T RERURSBE (e
Madden and Julian 1994 ) - Wang and Rui (1990)
WZERR - RRERBE MIO TMERTTRIZEIR
RIGEME - B SEENILPREE > MAERSE
I - HEERABHYG MIO BRI A- FME5aTS - MLAEN
R AR AL/ AT EARER T -
B 250 AR BE v e Pa KR e 28 (A i 2 B
FRAY R ILE (L E A T]S » Yasunari (1979) 12
H 0 ENEZERE 1SO nyibi sl mIERA e
FB{7 %84t B » Krishnamurti and Subrahmanyam
(1982) )52 Krishnamurthy and Shukla (2000) 7R
AAELRER - hRERIRTHE (F) &It
BEMESLER @ MEREREE (T Bk
B AREEWHERES (L) BBK - HEEEE
ZEAR REENEF AU - FERZHEAIRE
IS8 » Chen and Chen (1995) FREE 30-60 X
ZEMEH 12-24 RIRBEESERENEBEES
LG - TR REANFHEE 30-60 REAR
BRI S E— 2 A Wit E B AN B E RN
B Y > F—FERLE (J% 2002 Chenetal.
2000) -

FERAERATER » FRREEBIERR]
RE LR AR RE 2L R IR B AR B

Bet=mE—u

(e.g. Madden and Julian 1994 ; Salby and Hendon
1994) - HAhZFEIRBHITEIRL T EIBIZAIAT
( e.g. Salby et al. 1994 ; Madden and Julian
1994) - HHMNFENIRGZEHBIFFUERTE
W I E B - AR N FER IR BT E R LA
SARBFRES# U AEME R TO®RE 0 BES
{ARFREER - SEEETS > MIO EEH
M B YRE AR (Fink and Speth 1997 :
Gualdi et al.1999; Slingo et al. 1999 Hendon et al.
1999 ; Lawrence and Webster 2001
Wang 2003 ; Lim 2004 ) - Fink and Speth (1997)
EEHS R AT HAZ DIF iR B35 MIO
EENZ FERAE - B E R AT HEIRIBIRE ENSO
ERRAENIRE » 160°E AR Z /R RTINS
REAREHRERITEEEEES - Gualdi et al
(1999) GEFEMLIEIRER - HIBE La Nifa
4:8F » MIO {EENMRIRFIRE ARUAF - ZEAHTR
ENRE FEROTE A S st B AR 75 9 » El Nifio g » MJO
IEBNRIFI A R AT (BRI H AR - T Lawrence and
Webster (2001 ) WIRHFCRISFIR - P8 KT FEFED
FEFeEsthE MJO B2 ENSO [ R (%1 B3 - Slingo et
al. (1999) DARERRESTERASGERIRER -
FREHE EAIRRE ENSO BAfRT55 » tHAE
ENSO BAEAziE - MIO HUISEITRAIEM - it
MK B EBE R - MIO RSB IEZIER
ENSO #8517 » JHEH] MIO iEBIRIE R R LR BT
fEEH El(chaotic) » [FE43#78H Hendon et al. (1999)
HIRFZE4E1L » Hendon et al. (1999 ) JRIEHAZZE ISO
HFEB R AT R IE T L2 RE—ERR
TR M IR AERA -

DIEEEER MIO BRBRERIAE

Teng and
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RRE S MRERE —BsSR - 5% 8
R RAZ R EILPRBRFT I TARE
SRR PR R B LERET » Teng and Wang
(2003) 3 » ¥£ El Nifio HEFMRRAIE-L
B ZE TR TR EE R A VR 18
B M5 [ RAEFIAFERTTZ Rossby wave » JIlI5H
FEILAF B NIRBHTEES) - MEHEEAE
ENSO IEBE KA EEE VU EEHEE M
HEZREANEZZFARBNBITRZEL ENSO
MR (R B - {EZ » Lim (2004) BYHFZERIE
oK » ENSO B # -7 BRFENEFRE 1SO HiEEIE
ZHHRA - El Nifio 57 » Bk @y SRAFIACHIZESE
| FEREFSRBRIERS - AHFEARER
RRFIER - MR RN RAIE RIS -

FAIREHEBE RIEHEE T 2RI
RBFAM - BEEFARE (MIO) HEEAE
R BV R (BVERIERBER ) E8IH —
ERNE (e.g. Gray 1979 ; Liebmann et al. 1994 ;
‘Maloney and Hartmann 2000, 2001 ; Hall et al.
2001) - Maloney and Hartmann (2000) RHFE253H
EHRATHEMES MIO FEFETR » BHRIEZ
AR E BREEST REERMERNRRE - B
EEEREET R A 2 BHE2R 858 - IR
&I E HELIR &S E (Maloney and Hartmann
2001) - Hall et al. (2001) WHFBMIBIEEHFR
BEVEBIRF IR A LI - MIO BRFAVE R VS FE 1
Ky BV RIEE B ERS -

TR 2 FLRN RS MR RR ST R iR
Z 0 R RATFERIERIE BB (ENSO &
8) HRHRIETIERMECE  HIZEE
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IZHIEEETEERAZE (Chan 1985 : Chen et al. 1998,
2004 ; Chia and Ropelewski 2002 Wang and Chan
2002) - LEEIHFERIR - El Nifio FARY - bE&
SST HFE R - #FRIEIEEIBARS »
H R VR RAEfE A B E N > midE/rEd bR
B REEIELEE R - La Nifia S54RI
R+ BVERBELERRNIBIREG - DAPE/Fad APt
B A4 R BV RBE S I /PR - BERDAR
RFEYME » RATHgES (ENSO) H#
T RNEE R M FER R 153 R4F > {2 Chia and
Ropelewski (2002) 7R#gH » ENSO & S ERFEA
FEELF  MPHRENERIETRES
W& B BRRERPE—S %R -

A B SOBREIRE AT 4 » SRl RS P e
BB B FRIRB LK BT RAEHIIE SN2 R

RO BIRBIBEZRIERET S - ERERA T BE

Wik © AU RIEEBER AT FRRF RS
ZEZAEEE AN EEPTRET R
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RIEEEI RS S RO ABENR
B BV SRIEF IR B P AT RRE AR
Rz SRR -

Z - AHREREK T
BT SMTBEIE AT R P RRAES) -



32 K RAHE

My BR B SEIE K. ENSO ZRRfR » A3LRA
TF|2EREFHIEEERL : 1. CDC(Climate Diagnostic
Center) Fs3T= 1979~1998 fE4L 20 FfFHIE
E##ERT (OLR» Liebmann and Smith» 1996 )~ 2.
CMAP (Climate Prediction Center Merged Analysis
of Precipitation + Xie and Arkin » 1997 ) 1979 ¥ 1998
FEEZBE/AK{E - 3. NCEP (National Centers for
Environmental Prediction)E #7434 (Kalnay et al. »

1996) = 1979~1998 £E3t 20 & HKFRE A
7545 SST (Reynolds and Smith » 1994 ) - DL E&H
BORRRE GRS BERSIEERR T NCEP 2 B -45 SST £ 2°%
2°8) » HAERIERE 2.5°% 2.5°« 4. JTWC (Joint
Typhoon Waming Center ) %5 ( www.npmoc.
navy.mil/jtwe.html) £& EEVE 1979-1998 Fpait K
Tyt @ BVE REEAR R AR RS RTR
FESE £ B3 O R oK BGER B 17m/s 3 ( tropical
storm * BEH AR ) -

HRIAF 2 B ARSI ERIRE
BRI » ERBRREESRE SRS R RiFHY
BRI R/ N S — B F| TR (Weng and Lau
1994 ) » /N HEIHEA IR DA SO P SR RE I 5 » BN
FEMCHIRGZHI B S B IE - Hift » B IEEi
ML — R/ NEERH R R A - (B
EEUMAENEEL - HRFARERA
Daubechies ( 1988 ) 4= Ffy 3 fRe Y 1E 32 /| MfK Bk 8
Bl TR  BEATFEMNERREIEANE
BIRASR Y - E— PRI T AR B M BV RIETE
BOIRALR » B Daubechies /NE#EHA L 3 ] 2%
EPE (2000) -

T FARE - ATRRHE
HOK 2 ¥ S A R L

a5

—RBEAERREARER > TEESE
30-60 KiRBED 10-20 KEECEEIRE » AR
FAIRBITE 30-60 KF0 10-20 KIx¥d - & 1 a.-c.
SRR 1979-1998 F3t 20 F o BKEBRE
30-60 XK & 10-20 KIRBHIRIET 974 - BFL
-JUA B KRB B KB ERAE 10-20°N fi]
BT ATFEE - i - PEPERGNHE -
F—EAXBEAAFEPER 0-10°S ZEIEE (H 1
a.) - EEFNIRBEEGIGMNICPER - BER
KB RE (H 1 2) —30 EFRAATF
% TR PELEREMNE R FERIRAE
B Hop LA 30-60 REARIREAGEE 10-20 X
REAHFS (E1bflc.)-

BB EREML (FTE 1979-1998 &
FEFRAKSREZBRE) FENEREER
BRENEEABHER (H 1 d) - FeEEthESE
BREMLEIRGES » AT ~ BRIt S - &ihs
B EABRHCRAGEEFRR - 1t £
R N R AL BT AN R K SRR LA K
g BB SRAET 9 B FREKGEEE L A
BEE - 30-60 REMNIRBEREMC (H 1 e) &S
BHE I P KR — T R R & © 10-20
RERIREEENRETIEHERGE 30-60 X
FRIRBAEN =2 — » B 1020 RBRIREA
REEARTFFE « R 6 F R MU AR EANED 30-60
RENRBTFERMARERL (B 1£)-

FHATIERET T4 » BEREEE KB RE
AR B e 7K PR BV B PR B S E TP KT -
RIS TS AT P B VB RIS BRI &
PRt (LSS TRIZS » Hoh > Chen et al. (1998, 2004 )
HEEY 120°-180°E » 0°-30°N {ESHZEE I » L
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climate total var. (JAS) d. CMAP interannual total var. (JAS)

308 305
60E 706 60E $OE 100E 110 120E 130E 140 (SOE 160 170E 180 170W 16OW 150W 60£ 70E BOE 9OL 100C 110 120 13CE 140f 150€ 16D 170€ 150 170 160W 150W
o e— e —re—
0 4 8 500 1500 4500

e. CMAP interannual 30-60day var. (JAS)
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HEEMD SRS - FaT eV R E R AR
AR KRBT FEESE - M Wang and Chan
(2002) HIFZE » BVHREEREFHFI9E BRI
BRPE - K LA P8 KT v BV R e 7 B &R
(120°-180°E > 5°-30°N ) PEH{E & i O 4% A8 RE h 4
HMER 140°E 5 17°N » ﬂ%% Wang and Chan
(2002) hE 3 ZHE S - AEFIFLERA Chen et al.
(1998, 2004 ) HFE AT PPV REGE BRI ERIEE
ABHRX (G0E 2 Fir) 0 4 EHEIE(150%E-
180°E : 15°N-30°N) * 7§k (120°E-150°E ; 15°N-
30°N) + 75 & (120°E-150°E ; 0°N-15°N) - B [
(150°E-180°E ; 0°N-15°N)E{EE 18, - 5 — ST
PE AR B 2R Y iR o B iy R iR T o AR R AR
ft, o MASCAEEVE R BB L9 MAT LR 3
Wang and Chan (2002) BBE5> HEEE—LEE -

B 3 B AT Nino3.4 (5°S-5°N » 120°-
170°W ) FARR B BN PR K T R BRI FE AR
B - B ER T ML AYAERR - LERIRFCATEREY
HIE 2 (tropical storm ) 4 a7 {E /7 F[F) Wang

KRS 4

FE=t+=m%—5%

and Chan (2002) » DIEiEFEEZE 17m/s (tropical
storm fFHE ) BRRAAAE < ARIGALIE E F 5 L BV B
FERME - WEVERN B RREEEE (L-h
) BB R RS ERATREE - HE 3 a. 9% -
VERFPEREEE 30-60 RENRES R EHH
KRR 25 B IEAHRR - R AERR R BT
078  ERATHBRE SR  HATFEREE
B 30-60 RFNIRBEIERE - MALRERIRNA
30-60 RENIREN BT B/ B EAREREE
FRIEARRE - RIEAERE(REES 0.72 (B 3 b.) BR
30-60 REAIRBHIEREEFIPIVE R RIER -
10-20 REAIRE R m B A BhEL RO vE 1
RO LR A R 8 B UAERRES M EE 30-60 K —
B PR ERATHEERRIRIEE » 10-20 X
FRIREEISE ([ 3 c.) ME 10-20 KIFHIE
R SRS Ry o IR A A BV R B
% (B3 d.) #f 10-20 KENIEREEE AR
W - PR A B B ARBR R BEBHE - S50
5040510

CMAP climate total variance (JAS)
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Q. NINO3.4SST-30-60 day OLR var. (SE)
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C. NINO3.4SST-10-20day OLR var.(SE)
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d. TStormation-OLR 10-20day var.(SE)
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1979-1998 F AT PR BB 30-60 X OLR 452 B Hi(a.)Nino3.4 ¥HE - (b.)BAVFRSELERK

WERIHERSAE - B c Bl d[Ff a - b. » {85 10-20 X OLR R EIHERN - SBHTHEST
R¥E(L (normalize) @ Kl RARBARI BAIGRIRNEE - HRAFES NS ENETA - B a k&
c.cp 5B Nino3.4 HB AN 0.8 BRAEZAFAR DARARBIL  /IVR-0.8 EEHEZHE LUR LR -

%A Wang and Chan (2002) $fERIEIRL
53 E(140°E-180°E ; S°N-17°N) » $#E{TELE 3 #HF
BAERN AR » RIRZAERIRBYIN S 1 SRE
AAERERF Chen et al. (1998, 2004 ) B Wang and
Chan (2002) BB A » WA B i Rk AEBRE M
R REEEAN 0 FAIRBIEEIHRAERE

Wi - BWERE BB ZIREAERR - (H2U
Wang and Chan (2002) FraT& RIS IEAERIGR
BEK -

KON BT FEILERPFER
IRBHER AT AR - B AR 4R HEIER
B - MESE S X HEHRER B0 Bt
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FEt=mE %

F— 1979-1998 4£+=-J1L 3 Nino3.4 158 - BVERIEERKKBMUAAFEENRE (30-60 X
10-20 K ) S B8 AHBRARYL - Hohfa AP R IRAVEL 5 7 2053 BIERAT Chen et al. (1998,
2004 ) ZERSEESEELAK Wang and Chan (2002) Rif@sT4EH o

PERTESE Equal Wang Equal Wang
SE box SE box NW box NW box
FERA (150°-180°E, | (140°-180°E, | (120°-150°E, (120°-140°E,
HE TERAR 0°-15°N) 5°-17°N) 15°-30°N) 17°-30°N)
Nino3.4 SST
V.S 0.78 0.55 -04 -04
30-60day OLR var.
TS formation num.
V.S 0.72 0.51 0.13 0.13
30-60day OLR var. '
Nino3.4 SST
v.s 04 0.35 04 0.54
10-20day OLR var.
TS formation num.
v.s 0.51 0.31 -0.19 -0.2
10-20day OLR var.

iR 30-60 KENIREAE R BHRANTHN
B2 EFERR » Chen et al. (1998, 2004) 73 A=
SHE R EAIIER(RESS-0.4 » Wang and Chan
(2002 ¥ & HHAVETEFEREIFS-0.4- ERELATRD
Nino3.4 AIHEE $HATE AT v 3t B R R AT 76 L 5K
30-60 K ZRIRBHY K IE 2R AES M - BRATHE
YSIEIEERE 0 30-60 RENIRBER BB G
B MR LR IEE - B2 dtEm
30-60 KN REN S R B B R4 R HD
FERRIRBURRIE » B—RAL - BB 2R
FERRMEAEAE -

FEILER 10-20 RERIRBHEF AT FIBIER
EIFAHRE > L Wang and Chan (2002) EPE{LER
Rt EETAHRAEES 0.54 0 HEMEIL R &R
W AT BITEAFEME 1020 KEN
RSB S - HE¥ Nino3.4 ¥R S FERHIEA
Byt AR TEAL BRI B B R AT PR Ia RN
FHRBEREREILERA 10-20 REFRREGEIE

BE - (B7EPEILEI 0 10-20 KERNIRBB R BRI
WERL B E 2R SAEM -

HAL AT » RATFHIRALE
BB (L SR A 25 0 D 2 PR R R R L R 4
WP BEA  HRELIFEATEZEE—BE
B HASIEIHEP AT R B 30-60 K
SIRRAGEAEMES (Teng and Wang 2003) -
B E RS E R A R E B 30-60 KBRS
AERR AR - THIL BRI I IR B AR (8
SRR % - PRILERAY 30-60 FAT 10-20
FENESH AT SR OMFLE T3 A
I o L S ) A4 2 PR 9 0 40 O
e BRIE 1020 RERESHNIVEEEH
B AERIZREEMN  BE—SHSE - IR
PO 12 S A 2 g P By SR B0
R A RRIEB R L RERSR
IR o
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M- REEAREHFEERL
BRARNERSE

SRR R R F RS S E
PP ERKF L TR SUER AR EB
B EE  BAOBELTE E R BR AR RIE
HIBRER » AR FERIRE S BN BR RIEF I8
B ERY A - Wang and Chan (2002) #JH
FERI » FEAF VI A RIEENSOSE H %R A
43 » HNino3.4 (5°S-5°N » 120°-170°W ) #Hgi®
LE Y KT AT EREEHMEESNES
Nino3 Bz Nino4 @ 1 - (R It - WFTREBEHR KT ¥
Nino3 AFEBVH RAEEEESET (-hA ) WiEE
TTEREBMLOE  EF - W AKEIRIEEEES
A BHE3 - #1979-1998F /355 =JEMH=E - (1)
BR4FE (warm years)  SSTAER0.8{EAE#HERE » (2)
—#¥4E (normal years) : -0.8fE#:3 <SSTA=0.8
e (3) ¥4E (cold years) : SSTA{KR-0.8
HREEE « DERERIIR ZFion - B TR EN
WERREBRYLBH S BT -

T RIEE KL BRI — BRI

BRI BRISE AT M R 37

B BERNEERSE W LU AVEER 2598
#HE K E#EE (Emanuel 1988, Gray 1998) - [H4
BRFRAFERIBRIM  ERATHE
Nino3. 4¥S BRI » PG AP LR KH R
R HPE R H SRS (@4 a.) o TvReERT
g KEIRER TR ERKFRE - Z8EE (Gray
1979,1998 ; Chan et al. 2001) ERE iR HE 2l
26-27°CHIFI4% » B2 99 5 5 BV REHY 4 AR
# o DIBEFEATEMBRMNE - AR ItsEm
BRI - BRERIEIEIEIN26-27 °C > RtEH
W R A CERTRENERRE  HE
Cheung (2004) Zf5H! - BVHRIEEBERSM
BRI BELLEIRS - B4 a PERAREEIK (29°C)
F R R ERFERI R - WA
DAPE BB SE R B0 % B0 TSR /E SR o @R A AR
FHRZ— -

53—} » Nino3 AR B K
PR SRR SRR BIAE(F - ATRER T LI EE)
M4 - RILTEAR BRSO - (FREE
R A ROk SR A R/ R BRI - SO R E
B TRV B R B - BIS a. b3

#Z  LANino3.4 t- N ATIGEIREIET Z MR 1979-1998 £ =FEsaE -

PR

ABARTAER (JAS)

8% % Warm years
(SSTA>0.8S.D.)

1982, 1987, 1991, 1997

F % % Normal years
(-0.8=<SSTA=0.8S.D))

1979, 1980, 1983, 1984, 1986, 1989, 1990,

1992, 1993, 1994, 1995, 1996

%% Cold years
(SSTA <-0.8S.D.)

1981, 1985, 1988, 1998
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a. Reynolds SST warm years (JAS)
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b. Reynolds SST cold years (JAS)
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W4 (BFEEOBESRZ G- AAEESNE - BB SERSEENETRE  BU9R C-

E AR 4 A RIS 8 50nPasR 75 /7 A EUS (uif ) Af
FEERAE T LA IR 0 BRAERE - A E20°NAYEF
75 [ F E B e A SR A B B AR KD » SR
A E3850nPa i T BB S - LERRRE R BRI
BAE KT IR E (HS a.) - R (BSb.) -
{EBHITERGIIA 135 ELATS » KB PGB A FI5R 5%
/B (Kt 850nPa 3R 76 BB & B R R /KGRI P T e
BEEA - BEREERSEERE 2R

IKEEIEZE - BRESE4 - AT FHRIR SRR
PEAZEEROE B TG A BT R ARBES

EEERRR - BRI RE RS A AR E
R RAIBIR -

FERAPE 2 B P e B B BV R 4 R
I E—REMERAE (Chen et al. 1998, Chia and
Ropelewski 2002) - FHHAZERUERHEIMARIEE
BAEENAAL - 0 B 7EZE EEEE) R R A A FI K
SESRRITER RV RS - Ritchie (1995) #£311990-
1992 BV B e R - BERA TSI LERNTF
JEEE - ANE6 a fTm - BRERTTE AT A
BARAFRPE KPR A SR AEfHZE 0°N » 180°—H » fif
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a. Warm years U850 and CMAP ano.(JAS)
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Cold years U850 and CMAP ano.(JAS)
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B 5 (QBESbAEARZE-JUA 850hPa B 5 FIBMS SR AREF S 1r1H - Eh
(B8 B TG 1 R - BIES s+ R BRI KBETE » B S mmvday -

REEERSEAEHERY - S A ERRN
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ABSTRACT

Intraseasonal oscillation (ISO) is closely related to the short-term climate variability in the Tropics. This
study attempts to investigate the relationship among the interannual variabilities of ISO, activities of tropical
storms and sea surface temperature over Eastern-Central Pacific. The results show that the maximum variance of
climatology precipitation during typhoon season (July to September) is located in the Western Pacific. In
addition, interannual variations of the precipitation and the ISO are also significant in the Western Pacific. To
investigate the interannual variabilities of ISO and tropical storms in this region, we divided the Western Pacific
(120° -180° E, 0° -30° N) into four sub-domains. In southeast domain of Western Pacific (150° -180" E, 0
° -15" N), the 30-60 day and 10-20 day oscillation are more (less) active than climatology when Nino3.4 SST
is warm (cold) during typhoon season. Moreover, 30-60 day ISO intensity in this domain is highly correlated
with the numbers of TS formations. However, the relationship between interannual variations of ISO in
northwest domain (120° -150° E, 15° -30° N) and Nino 3.4 SST is complicated. The numbers of TS
formation has no relations with the ISO intensity in northwest domain.

During Nino3.4 SST warm years, the warm SST over Western Pacific, the rising branch of Walker
circulation, the area of low level convergence and monsoon trough all extend south/southeastward. In addition,
30-60 day westerlies, southerlies and cyclonic vorticity also enhance and extend south/southeastward. This
positive feedback between monsoon mean flow circulation and 30-60 day oscillation are favorable for the
formation of TS in the southeast domain of Western Pacific.

Key words: Intraseasonal oscillation, Tropical storm, Interannual variability





