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Forerunners of El Nifio/Southern Oscillation Appearing in the FSU Model

By Kensuke TAKEUCHI
Department of Geophysics, Faculty of Science, Hokkaido University
( Received November 22,1986 )

Pazan et al. (1986) found an off-equatorical Rossby wave associated with high sea level ap-
proaching the western boundary of the Pacific Ocean prior to the 1982-83 El Nifio event. In the
present study, it is examined whether similar phenomena are found for other El Nifio events in the
FSU numerical model. '

As the result, it is shown that off-equatorial Rossby waves with high sea-level are found in the
western tropical Pacific in all the previous years of the El Nifio events appearing in the Model.
Similar waves are also found in 1973 and 1983, which are not pre-El Nifio years. They can be
explained as the aftereffect of the El Nifio events.

It is suggested that those Rossby waves are generated in the eastern tropical Pacific 2 years prior
to the El Nifio years, and reinforced in the western region in the following years.
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El Nifio J& tr Southern Oscillation (F & #C ENSO L IEHE N 3) ORI L WEICAN D225 3.
HFAi 3 ¢l El Nifio KRB BRNEE TH 5 2 HBROPLTH N, NAEFEHIFZEINio Iz k 3
wHEKIE FRIC L 5 RRNDEH), iz Tele-conection 255N HL.[s & % » T\ 72 (Cane, 1983, Rasmusson
and Wallace, 1983 ic Review 75 3). #9%% McCrealy and Anderson (1983) %ok 5 Ic k& &
F—0NFEARE L TENSO ##82 k9 W) B & 44 % 5, Philander ef al. (1984) I RFR-#EHERES
RHEREBIC L VB LELRL, 1982-83 D ENSO ([ 5w, HEKERESDRE S HEIEL 2oh5 s B
THHREZHHL 2. Cane and Zebiak (1985) i B AA-BERKEGET NI >TENSOn L %
REFHEATLIECRW L2, X, BHER3 20T LE2A, W 25N ENSO 0#r A~ LERER D
KEES WIS A L L CENSO 28I L T3, CANEZENEHL 2 [ENSOIH»E? ENSO Th 541122
WUIFEERYSH S, X, BEFEOETNEP L VEMLZLNTH Y, TR Th-HaicgThy, =
DEFNHTRECHL[ENSOINFRERED L (BRI N TV, LL, BEOHLR(ZC L -
THRES NVECFERPT A —ENEEIRD) 23 ¥BHEICL > TENSO nBERYHIENT 5F
{2, McCrealy(1983) DT NN L J Iz, 0 AE—EAHFEERZ BT 2EEIIC X - T ENSO »B#irE-
TRBDTREVIERbELLDDH B,

—7%, Pazanet al. (1986) I3, 1982—83 ¢ ENSO (247, 814E#:E, tAREPEEEF ISRE



382 R Ok A

HHa A —EHIBTERISEDWTWREER L2, ZEHIUSIE L » T Zevaad, Schop and Saurez it
1985 £ E 2k 2 W TITER b7z JAMAP/IAPSO 4 T, iz DBt KA-BEBESETLT
ENSOWBE2BFHAL L Z L 2#BEL, ZOHT, BREEOD AL —EAITERIC K O2 Y, K& L TR
By 55N ENSO D3 &4z - TwBERRE L7z, Inoue and O'brien (1984) i3 FSU
7 N% A, ENSO 0Bi4ED 12 ANRTREL Th L 2 hoh % ) okEsTEl Nifio #BH T2 2%
ERLTWAEY, TN o2 —HoRFI L > THBT L L TES,

LoL, EBICEENSO mFIfIcZn L ) 4 BREEN T 2 — RN 202 RALEBRIEFH T
W AHAEFOT = THHLRERTR T2 EEbNS, L LAS0OA, FTICEW), 2ZTFSU=7
WOBRIZZNE 5 BRI RO 5, 2RIEL CaA 2, (FSU 70z Tt Busalacchi ef al., 1983
%)
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FSU €7 M2 81T 5 1964—1984 NEF 11 RO LBNHE X ORMEE (FRICHT €7 Vo 21 FHo
EH) b b nER Fig Licm Uz, SMEROMBIZ 10 cm, oW PEICHNEEF#ENZ &, D%
BEMENEEZRLTWS, 22 CHEBKFEICEELTAS L, 1964, 71, 73, 74, 75, 81, 83 NEF
IZ10S- 10N 2T T EBYEL > T 2B b5, X, ZDIFEAENES, 5 N~10N TR
(%t>Tws, ZoKRI%, ElNifio £& LTabLLTW20i: (Major, Minor &) 1965, 72, 76,
82 THh 3. %Y, ElNifio dFiFICi3FIst 7  BEAFHEGRERRCLBIE &> T3, #ict
DEHEHLEFLBEEININoICL L ah >3 73, 74, 83D 3ETH S, T4 FENRE, 75FIv
HW 5 “Aborted El Nifio”, % W £ §idizit El Nifio 2 Bbh¥ 2B & % B2 55 &8 El Nifo i %
Lo LTHLNTWS,

73, 83 158 Major El Nifio nRETH 5, MHFNENTH2 RB &, TRNENTNEENR %l
Lt Rz > T aEbL 5, “nFEINiongiEEEz 5%, %) ElNifo #8217k
BREE (BEWER 269) vV EvEFRE TR L TEREET A= & & - THICEL, #icH
REETNE P ETNC e » TERSINIEREE T AL —EFEETRA L, BREEyVEV#E
o TRANED, tWIEBIcl-TELZINEEZLNS.

wncE L, 2B o~ To El Nifio D RIEN #AIC R TFESAFER T EBOE S RYE
KHETHEEPRLNEE, XE20HLh 5 ~10N 2 R o 5 FEF, 8w 2 & —is El Nifio i2f§5 L T
WA EWHREETRHLTN2 L5 IcBbNB,

. ERERIE—KNER L GIE

MBI 0L S ZEAMORRTH 5. BL25~10NIcH2EE, £33 T Fou b —H#srBEEL
TWBIEERBELTVE, WIIcE L, Tho e —k s LTEPLEBERLTCELLNTHILE
TN MBS H D,

AR #EHTIZ, El Nifio 4 % s & L 72 Composite DFEEEHWTWw5S, 2% 1 65, 72, 76, 82%0¢
L, #0BE% 1, §iE4— 1 LTERTELAR L -2 b0 TH DB, FaDBFBEIT O THEAICHENSD
BEITRETH 225, /4 XH%, BBH LRIV LLTHS, LirL, 2 TERNENARERIIEL
DBFECBVTHRIEHNTE S,

Fig. 212 7.2N i B} 3 LROBEENEFE» LT 2, /2 CEUCHE, MiiciEEZ & > TRLLY
NT, T2 THER EEIrETHICHNECELZRL TS, BL2IEROED LB LEEL TS
BTFrb» s, COSERE3T—FORED AL —HE L —KL Tw5, — 1ENHE, BEIE CLEN
[ 7 » T B DI ETE O BATRE RICHTIE T 2%, ZHULEE S & 130W MfHiEd LEEL TWaHE b
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Fig.1. Upper layer thickness
anomaly at the middle of No-
vember of each year in 1964—
1984 in the FSU model. The
contor interval is 10 cm and
shading indicates negative
anomaly.
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3. bR E, 20k 110°~150E T El Nifio o 2 8o gpicERE N, FNHTHMEET 2
5% 140°~170°'W T El Nifio ORI E LICBILENTHEBICEREL LN TH 2B bH 5,

ZNUAE—HEITFOEERFREEELY, E3XT—F0uRE—ETHEEEZLLNEZ LIZERI
T e, 22 CFig 2 IcHET B L) ROMEI NS o SRR LD Fig 3 TH L, TR
BE 32— FouRL—koiklh % Fig.2 Lt EH, BRE-BEORICL30TH 2 (0l ) FfEy
5LOE, EHFEBIZELIWTWEW), B OULBMMEREEN T A —E 2 BEIT 52 E 2 FRL
Tv: 3, i3 ) El Nifio a2 £ %%, 130°~150E {43%, KU~ El Nifio MR 150°~180°W {HiEic &
FEMER 2 —ENBWEHIPFEL, Fig. 2 oRRE I CHIEL TS,

Tk REEHNIEEN L S BRDBASAICHIG L TWwB A ) » ?Fig. 4, 5icZzhZzh El Niflo
Bi4E R OB 2 £ FSU £ T NWVOBENZ BV 5 L2 BN DIFEEMED b DZE %77, El Nifio BIFIC I3k
BEHECHERENDREX DY, FNUPEOBLICRIAERNFECHHL T 2E»bh 5, X, RIAENHE
AT 1IN ) FEBAE, TR LRPEICF - RERTHEMENBAOREVR LN S, FEMENE
HEDENL, EKEEESVEVEPBET LI, BREET AL —ERERT S, 20k ) %H
DI Fig. 3icREN5 & v A —EOBHIA NG DNT 5,

EE T~ x5 3, El Nifio 1%, 1312 4 FRENEBH TR E T % 728, El Nifio ?#i< £, Fio El Nifio
DBEITHT2 > T 2EH S\, B, ElNiflo 0BENBN B A L & (T3, ZnE3 El Nifio
DB ZD LS BROFTZELNL T B EEEYS 5, '

X, TITIHESE—FOuRE—HEMHAL TR, fioe—FLFETS, LrLEIE—F
AEBT S LI EF, —olkcid Fig. 3k ) wiakilhadm s, $3 € FOu X —EOMAERES)
FLewFLTwBEIEZLND,
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Fig.2. Time versus longitude plot of composite ~ Fig.3. Same as Fig. 2 except for forcing function

upper layer thickness departure from the amplitude anomaly from annual mean calcu-
annual mean in the FSU model. The bottom lated from the windstress data set used to drive
of the panel is the beginning of the year 2 years the FSU model. Shading indicates forcing of
prior to the El Niflo year, and the top is the end “low pressure” Rossby wave.

of the following year of the El Nifio. Shading
indicates negative anomaly.
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L2rL, HBEL 2% b L wREAIR S,

1, EBENEETRETCWDLINN?

2. k5w —3H El Nifio 25| 2B BRI MTh o0 ?

3. 2N LR —EAREE L > TWBRANSAIZE S LTEL 54, El Nifio »BEL Tw3

D7

BEBELEBLIFIEME ST AIRkDE I L bnThD. El Nifio ic k 2 BEKEREIC L - TKEHE
RSB EL S, ZHUCH) ROFHOREIC L > CGREV A —§ESEL S, 00 RE—KLHEE
TRELTHREFNVE > P L), FREBNLB2ES T2, S KR-BEHEEER25 1882, El
Niflo iCH2 & WIHDTH 2. Lo L, TDOTFNFDENEMERL L - Th, ZhdbOWERTEILT S
VEDRHBLDENL) TH 5,
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