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ARBEBRAREETRREXRRRR
zZHAMeAF KR

& 2 /N

BYPRABARYEMREH

(PERBNATAETATABRE PERBEN+AEAA+—HEM)
BOR

AR B ROTE R RAT KW v v B AR T AGHE B A0 B SR S @ KRB SRR T RE RN
oo 53471982 ~ 193 EHFHIM (Z~HA) , RBEARLLLENSO BAHRE - ENSO
RAEWE, EPAPH - EXMNBENELBREBRE PNA WK, MAERDHEE, P -
{E 4 BRI A R BE R ML R 2R RAARRAR - B EREE S 0B EK OLR FAEMD T, &
REAEARME L =FGILMKMEEARTE - PRTHBEEEE MR KM
BREBA/DN, MEBREEMNRNBATENRESHE SRR - BERKTEBERIHE
AR F v, ¥ U A0 38 TS AR R T AGE B, M RE BAR R RN N RELE -
AR TAENZ BRI BEAEE TN -

FIAEHEMN T EEE, MEERNRGENEAERERCNRTHE X RRNA R
MEHEOMBEEFE SO RARGENBAERNRT TV ENRESRLRR
BB RAHBRAR, RIRNERSHEAEAE RN BRERRERE RS EMENRF,
HHEKUFEHALREEMESHSRBET, WBE LA ZR AR T oI E 84 ES R
ERM o HEMYURRE, HELEBERERUFEINDEELE ZEBGBIEE - ]
HWEKBERERIED EREMEESNBC2HEFILERMBRMIMMARR, it
BRtETE ENSO @ REAEEAIRAT RS E N - 4, EEERXEHRNS AP,
PR EEEAERANNPEERIIEBEE A RB R ES - SR & 5 AE
BENCP - EREEHOTILRAGEBEUERILBENMEE, AMXRLOILR4E —
BN EARSHEAREREZIMIERREMERD, DMERCSHESERBNRLE
78 A B A A R R B ER A R L, 3E R SR T E SR b B VB RRGE B B R O B R R R Y
FUHAEW -

RIS - MVUER - R KRBT - EHHW

[l

_‘-ﬁﬁ

EERNARBERRUENLEFAHRARRAEGHRREEET AT E (Liu,1988;
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Cayan,1992; Zhang and McPhaden,1995) - Ti¥S¥ R A RMERNHRELR, FEEZER
WHAEER(EY - BRER)ERMBIBRRTR - b/, HELIBE LERKINEREE, &
BEHERFEAERERE AR, ENAK/NMERREHEEY - SRR AERAREN R
ERFEBEHEBAREFATISEHEEENAG - Bit, BEERNWREREXAFHBES,
HRAMERBMCNEERLTN RUARANBRTRELE, EAEREEHERR
B, BRiMEESREE R ZEBEAWE K (assimilation)BEXBEETR LHARE - EHEMK
(1996)F] F§ ECMWE(European Center for Medium Range Weather Forecasts)@El{L & &G H
HRAKEZNRE2EBAAR (bulk formula ) ERMAHBHBER, BOTLEERRBE
FII A ECMWF [F 4 %R 2 | R i ROR BT B PR A&t VM A E R, R AEBE R /D EHHH
Zhl, BEERSMER FAEE -8 - ARUREERFHE NG 2ERAENZE
ENSO(El Nino/Southern Oscillation)BE{HIE, £ ENSO FHNARANRARERE
&, anti-ENSOFEREHABRANRAFAER, MEEBFRAEEK B AL R EEIZ
ENBERVEE SEEEF AR ATHE, HBERUBES U EZIAMEFEHE
ZRAGMEBRBANER? AN FERFNBTRAFKAER ERTHE X RBREIM T EERNHE
BRHFE -

BEHRPAFRBRNARATREECRTEEBLARARLCNVER RO R ARR
BERARRAVEHREMN BAXRRRARAERAR CBINHEREN RTXEER
R BT EENARBRO RO EL A EEEN LK, TR UE RN B8R
BEEESHONBTEERIAARANRE, REEASZESERAT2E L - ERWATE
RHEEAAHM, DB RIINRBERRER L, RUBRANREER, INB/IER
HAPREHARBRIERHENEEMi1ly,1992;Miller et al.,1992) « KICERF
A—EMBrSMAERTRERFRSEHERARABRNRBACHRTERMMENOY
&7 NHB_HEMNERRERIT A% - B AR FEHRATEERRAERY
RIRK B £ IE &R A — 047 7 R AR 1R B ol R R T & KRBT AR
RIRIAHEBRGR - BRI — BT R A RIS EERKRE -

“-EBRRXERRINBG A

A RABRAHE  ECMWF,/ WMO(WorldMeterological Organization,1982 ~ 1987).
ECMWF / TOGA(Tropical Ocean and Global Atmosphere,1988 ~ 1993)4 X 00Z & 12Z ¥ &,
B.BE. BEE. HHEE LK NMC(National Meteorological Center),” NOAA(Nat ional
Oceanic and Atmospheric Administration)S:EM¥SHEIRRE (1982 ~ 1993), B4 00Z & 12Z
B4 & R B 85 (Outgoing Longwave Radiation, OLR) - XHF W R ANEBEN - ~AAE
ERFEHMN, RRHERAEN 0ZH 12ZF9RBEARFABDNEH, HUEBEFRFMLH 120
K(BREES), BIFE 120 AR - EREREENERERFIAER2BALARE(EHR
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#£,1996) - ECMWF R IENETURGHEEXRBE, HEHALRERERP I RIEE -
FEHEMA (1996 ) FEBEMBEAHFIMNNEE, BRRAERENERIREULMET 2’
FREBEREHE B, HEARAELALEHNER  MXPHAGEZRMBAERZE NECP
( National Centers for Environmental Prediction ) , NCAR ( National Center for
Atmospheric Research ) reanalysis ®REFHENER, WEADNE LHHEHERM - S
{455 A ECMWF ~ WMO B2 ECMWF / TOGA B %, U EMNBERNRBMAERNEE -

EAXAXPTHEIRERABSRE - ERAENE - EE XA HM % (lagged cross-
correlation method; Lau and Chan, 1983) - &#HR¥(Wallace and Gutzler,1981) - #BER
TEA BB (Empirical Orthogonal Function, EOF; Barnett,1977)K SVD(Singular Value
Decomposition; Bretherton et al.,1992)F T3k - MEFHKI T Hl, BRFEEE
BREATHERNXPFHRECRMEE (warmpool »EHgHBE R FIER ( 160°E~ 170°W,
10°S ~ 10°N )E& ( 110°E ~ 120°E, 5°N ~ 20°N )uI& s - £E68 A& AHBNIF 2 1983 -~ 1987
K 1992 =4 ENSO B (£ 360 fHRHL) fFth, EBRRAEETRERHELBIT, FIAE
# (one tail)student's 2 HEMRBREEE M (significance)k¥, HHBNRBITEE 0.12 & 0.09
ME, FHE1 %K S %M ERME (significant level) »

= EFRRESFHBEAABRIRZAKESR

FEBAK (1996 ) 7347 1982 ~ 1993 FEM -~ A F , 5 HHM R R B AT RELL ENSO
BAHEKRHAR dRBERENEHRRAERRNEER, Bl SVD 247 KRNt EMEE
HER 200hPa HEBRMEMCTIENESIE, B | EWER —EFR0ENEGI4 -
B 1a 2 200hPa EHBWEM S, IRERTHE, b - EREMNEEBEMLERRE
BWME, MEFKRKEHE - LEZEMNMWERF Wallace and Gutzler(1981) Fi 1Y
PNA(Pacific-North-America) R - ERAHN EAEERAKEIME(H 1b) - RIERE
BAFHRDPRATHERGECHBRERMERENF-EH 22 —ETRARENENREA
{#B ( expansion coefficient ) FERFFIBMLAYIBN - MamE7E 200hPa BB EBHIER
BER AT RAE 1983 ~ 1987 ~ 1992 & 1989 HEEHB AR, K+ 1983 ~ 1987 R 1992 & &
ENSO £, TG 1989 £E#8 5% anti-ENSO4E - [ 3 2 1982 ~ 1993 EHFHAM /2% B B & &# (OLR)
ROBBSAERR N, HERRE R 1I30CCENRE L - HE PP RELEFTHM, AXFHHEE
flrh - RATH BN RS EASAENRIBRS - APHENNRREREEREHEE
TETEREDHERAFAEME L, RIUE T ENSO ERFRGHERE, SEFEHUTENE
BB EOF 247 (Il 4a) REMB X 2B (H 40) B - MEHNFARKNBE, R -7A
AKFEFHWEURMEFHENRAUBEZCEZINEE - LA, H 3 RE4PHFTEH
B PIRAWIWENENEF AP RTHERE MK OLR RAFMHABAMR, liEm—FHED
REFFHE th 2 5 5 4B BRR -
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a IST SVD OF 200MB FOR FEBRUARY ~ MAY (1982 - 1993) SCF 69.5%
80N —_— = —— T

205— Fop 5 e T
. 130w L0bH

CONTOUR FROM - 07 TO 1t BY 0!

b IST SVD OF SST FOR FEBRUARY — MAY (1982 - 1993) SCF 69.5%

160E 17I0W
CONTOUR FROM ~-.06 TO 12 BY 0!

B 1 1982 ~ 1993 ££ %% 200hPa & E BB H R (E SVD DT/
F-ETFRABKTIHHE > FEAMER 0.01 - (a)R 200hPa
HEL > (O)RWVEEREK -
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15T 200M8 S¥D COLFFIENCE(-E+D)

[ H

1IST SST CCefy
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v m ow
TIMEQ vEaR ) 0 1 SERTCS

B 2 1982 ~ 1993 4F K 200hPa B 45 SONG T IB A 5 SVD AMF B
i};f@ﬁﬂﬁﬁ:&wiﬁﬂﬂﬁﬂﬁ ° (a)R 200hPa HEH - (b)R¥GE
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ONE POINT CORRELAION 180E 0S

- }jb
. T

I
170 40W
conToUR FroM -6 16* 8By |

160E

B3 1982~ 1993 & %FF OLRAYELBSAHRN 47 (BEHERSTE 180°E, 0°8) »
FEMAERO.1 -

a IST EOF OF OLR FOR FEBRUARY - MAY (1982 - 1993) VARIANCE 23.1%
JON— - T P
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170W 140W
CONTOUR FROM -09 TO 14 BY 0Ot
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87
SvD TIME SERIES

W4 1982~ 1993 FHFZFOLR B —RBREREHBOT(a) AN ES
Fr &34 (b)  FEMRMER0.01 -
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HRBEBYHEBRFIBERN A/NMILLBEAERX —ERER, B WERN S MHREAMN
(EBAK,1996) R AN P AN RBRBBRE, HELAERERR Y - Bjerknes(1966,1969)
B2 Wyrtki(1982) R ENSO B4 BRARARNEDEHNH BB < BRBBRATHB LN, T
NIRRT RBRNINEEERNBERERNIOIAT - Ramage and Hori(1981)F| M
1972-1973 £ ENSO 3489 R 73 47 B8 B3 45 77 3B B 3 B K ¥ 5 0 0 22 B A K W o o i
Ad& o LiuandGautier(1990)% 1982-1983 4£ ENSO HAfG I #47, IR RERFHEN $ -
HATHEHBREABMREERMEMNEZT (anomaly) ERIFHN—BY - TREBE - BRER
HAHFEEMNMAUFERNEM - SRAFT=FHHEMNEERRER, FEHEF A ERA
(1996) WiERERBEER S B GIER K& OLR AifE 2 HHIR A atsm - B Sa ERFEARER
SN ERENENE, ®E LB EEREHEN ST HATFEHERHLAFRNREYE - EF XK
THMEBRERBIFABENEREEER LA, WESHE Liv and Gautier(1990)8y4E
EAHE, {B1EFE A Bt W B v 24 I R B8 yig 3B B S LR B0 - 0 EBEAK (1996) AT HE Hide
BEIMERTMAERMNERRZ, RTEEBRERN MBS —EEREK--BEFERE,

a SST - FLX CORRELATION (1982-1993) FEB. - MAY.
N- - e ~

20N—]

10N—

o

10S—

205

305 -
4&8 T 7&: o m]ox-:

b OLR - FLX CORRELATION (1982-1993)

CONTOUR FROM -7 TO 5 BY 1

BS5 1982~ 1993 FHEFHEPER D F NS HE R AL (a) & OLR(b)BYAHRR
S FEARMERO.1 -
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HAHBERFERTHEIEEBERERECHRBBRNENTRX - RBSTENEBERSH
HE, BRWANNBREZEZFILEA, BELAEFEER/N, MUTEERECRBUEEER
BEREMEER, BT Ramage and Hori (1981 AR - HILBREBRERN
BRMR, WEEERERFIEMBN ARMERAERNGERE - HhAFHEHMBNE, BN RRE
HOERWRIMEBRER, BEAXTHHMERERBRBEREMNEM I IR ELWE -

HRBRAEXERNWAEMMEN AN ATANSER, TSR R K
HEBFEREANFMRE (LLOLR K/ NRF) R LE - EEX L, HRERERNBNMEZESR
FIRHANBR, BEUEAEFEZKRANR - ERELRRFR, EEHRNBROUBNRNS
—HENBHRAR - HFBREEEHE, N#EEFHE SN KAEHEEEEREENRBE -HRYN,
FRERBESE, ENXFESHN KAMBUNRESDSROERR - Fill, BEREHTE
HHER ALK, BEIFRH KRR RE B A - SR, ROV ATF B 5 B RE
HEFHR/KERM RN FIERAINGR - B S BT BEERSE OLR WAEMME, B9 —
BERNHERERANFNMFAAET ARXEFHBEARNRYE - P AT 1 E B MR
BRYEMREARHEROBE, RUAAKT NGBS R8I KL NN R
B ZFEHEEERY, vREBEREKBERBNB DIHRAEEIN - B LB HER S5 5
Wi - OLREENIT RBRERAX G — SR RE, £RTHENT - BATERERE
ERAENRYE MRTATFEFEHEBHER - WHE OR ZENMERE, BUXE
Bjerknes(1966,1969)58 Wyrtki(1982)% ENSO B REMNHER - LA, HIEHEHMERKE
FHERENBRERFEOARER, TRIEMAKEZEBRARLFRLTREERHEENZE
Rz -

“EREBRRARTHEARBEAZHENR

(—)EHR

RGEAFBHE, AERX—HRRARBRFMEAIEER - TOGA / COARE ( Tropical
Ocean and Global Atmosphere  Coupled Ocean-Atmosphere Response Experiment ) B
BRAU5#fTHE SCSMEX(South China Sea Monsoon Experiment)MERHSIEI, MER T K
BEEE-$HNTH ATHERBENERSEREFE 28°C UL, BERYMEBFEEN
WE,EBRNRENRENNAARERIMNFGEFAREMFIBIBRAR AR
B, H2RNAXAEEGHRABETEHENEE(Lau et al.,1994) - iR He et al.(1987)8
Yanai et al.(1992)MHARBLFEMETFFRES (onse ) EEWNEF TR FREN
WE, REFEEENRAERMM RGP EIRTEFFTR B AN - KA R
ENEAERRENCHEFRME ARBRRABEENME - 554, A ARERNEHEN
S AERSRARABHEAREH ANRANBREEFR BN EHEEGHRANHEMN
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% BARDNNFEZEFSMNREEEARFHE (10°8 ~ 20°NWRFAERER —EFE
HHAR - ARH BB B R ENSO £ @ TR AR, FTLUR S ENSO S ERFLHE -
HIEHERSIRBBRERETEERE S FARBAEAHR, WERNRAHEMAREE,
BRAEEREASEFEEARESR RRCBELEMERILERKSR - 8 6 ERIUEA
RESHRAKKIEMER, B LHRAENHE (REEMENE) BRTERBIAR
R E (BRERAEME ) FRAHEWY - BMTBEAEDEHREAERBETRAM
Mt A X ERRPERBHEEKMERMAIL SEE L, B THREEERUERAHMN

b 300 UPA AT (FQUATOR AREA) & H TELD TYLCONMECTION YEB - MAY)  INSO

[T —
Ao e

C 200 HPA "aT (TQUATOR AREA; & 4 FELD TELCONNECTION (FEB - MaY)  ENSQ

R

N -
of 170w Leaw qu-
! FRON -8 TO -
CONTOUR YRON - & dar 1% s

170
CONTHUR FPOM

6  ENSOLE B # & 53 5152 1000hPa 7 & , {8 5
HEEH (a) © 500hPa EE I (b) ngﬁ() ° B R R
K 200hPa R (c)HEEM
T, AR R BE R IUR K
RfE - FEMRMERSO0.1 -
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MR EREES, REBEARER - TP ATFERATEEOENERTETE R ZEIL
RS th A BOKRIAEN - B 7 2RI A EARERARFREEEHENO T - Bl AT F
REREFHENRESHERBHERGKMIENAE S BE - FOBERAERETRANENYE,
MENAFERGHEBAZERRAEMNE T EFAERRE - RATFRRTRE
By E -

RLL EEAERR SR BN ERF B SIS RFEEtE - B RE R
HERMENRESEHENBEE - #RPTATHFREUEBNERERAEFRBEREENR
b BN, EREANHMNFREEMHERE NEARSNIRBERFATERE—
WEHLE - gh4h, ZELLECE 6 SEIE TRIRTIER, TRERARALEENEHRAEERS
IR, O E RNR K RMEFEHEME, HHEMERANANRIALED BF -
BREERALE AHMAKEREENTEMEAENRE, TH TMERENITNERE
H o

(DHERZEN

RATEHEMERN ST, THERBHE BUBNAMERERREFREESHEY
HHENWB YT XM HEE - S AHERERERITHEEHE RREN AR EBRE
B R ESMAENYE - FEEO RN LR At BHERERERHTHRZA/NM
RIWE (HAER)CEH, BFRSHEESFEHEN - B RE I FFHERURBRERBHEE
1982 ~ 1993 £ HF YK, BRERAFEEHVHMAKE .+ %55 - Sl 8 f a4
HEWUE, BIRFATHFEHE FEXIE WO REERENHEN, MAERKEFHE
JEXRMHE , MR A PNA HURERY S - ERENT - EF, RUBNEXRERLFHE
AFEHERERRFOELLIME, BT 2000Pa Al RR AT BRELBREC AR,
HCH FE B AR BORE B 3t th K — & - FRATE R AR AT HIZEH K HE R R i & & H /B 2GE R
HEFFNRYERARNBR, MAENFHEAHNBERBEATNRIBRFHEN T ERARN,
Pt LARR o (B B 78 208 B SR K 20 ¥ o IR O 75 IE CL AR % < 28308 B9 070 066 B A TR A VB A I ) i 3 1
558 (Rossby wave ) TIRZER PNA BURRRTAEHE - 7E PNA U I S H BE B B A | B 48
ERRAETE, MABAXBRAKILE, BEALREREER—FRR, WHBEBERY
BENERERGZEKILMR - AXNFENTS - BF  ENYEHEE FEXTEAOERLT
HRHAEFEHME  ERENFNRESE AR MENERERRKLL - T —aUmiR
MR F R AR E — B, BORER Y& G B A B L T AR SRR BT AR A R R - [
9 BB EAERER MR BMANNEE, Al s TRASHENEHERHE
B ERSEEMAERAENEHEN, CHETHNRFEREAEMARBELR - €+ - 5%
i fE (B 9b,c) > REZF A EHEHBENEHENREE - HEFNEEAMERRNEHENZ
MEMEENFESHBEESERTHEREN B LEERMAREENSERYH T,
BHEASEZRNKB T AEBAERRIEN - S—EREENEETREHEHR
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b

g SOOHPA  LAT FLUX CORRELATION
AR T e Tm
o

[LprE—

- I - g 1
S et 5 e e
e 140 1w o 8 K 4 12e ko \2bw PSRN

oK sde
CONTOUR FROM - 2 TO 23 BY 08 CONTOUR FROM - 23 TO 39 BY 05

B8 1982 ~ 1993 £ & IR E 1 7B B WO 1982~ 1993 FEFHWHENE

R SRR E M E 2 RERSNAERISHWE 2
1000hPa(a) -~  500hPa(b) XK 1000hPa(a) -~  500hPa(b)
200hPa(c) B BRI » & 200hPa(c) B EHBAHEM AT > %
fEARRIBER 0.05 - fEARMER 0.05 -

110°E MREMYUPHFER -~ EEHEMNKIIEHE, TAER - BEEH - [LEIH 8 HE 9
IR LARR 1t R R 3 X BERO AR AR I 2 3R B JE ARz ENSO ZU RN S, T DIRIsit B R %

| BEREAE N A 2 S [0 B A A RME - B L R U TR I RIS R O T W L
HARBRAMEERRAE RN -

LA BB TR 1982 ~ 1993 £+ 871, B (1996) 897347 &5 SR BEFE ENSO JiRD
PHHBEARANEBNERRL, MERSHEFERMUET, ARGDHERRBIMEIE
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a

LXOOO HPA LATENT FLUX CORRELATION (SOUTH SEa)

ENSO ( FTB - WaY. )

ZNSO ( FEB - WAY )
SIS T

: )

13 = =SS
7 ol 1e b 12w wr 4

) Lo £
CONTOUR FROM - 33 TO 8 BY 05 CONTCUR FROM - 3 TO 4 BY 0%

B 10 B8, {HE ENSO 2 5347 - B 11 f[EE9, EE ENSOE T -

WEREGEMAE? RENEMERE, B8 1983 ~ 1987 K& 1992 % ={& ENSO H/F G R 5
7 - B 10 B2 11 25 RERHE KR FEHEE ENSO FREBERASGRSIHEHNRI N - &R
BrAEREREREANREE - 519 (H 8 B 9)HBEL, HEAHBRBREMRLE ENSO
FER—E - TEE 1] LEGEERPEENKYISHBA NSO EFE MR, WALIER
PRENES, EEAMETREGBERENRIIEHEMNZE - B 12 EMBuBrEEE
TR (BFEER) FERMRESFANNSER hE L#TEHETREMELER
LB FR R, RMABEDBENGE 11 FRABERSAE - BETR, ERuELY
B RGE R 3 bR RO R R RUE R OUR A B R 5 R R R R 3 - BR DL _E B9 AT AR SR T HERR
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@ 12 ENSO % FRI it &M 5
Al 8 & H1 & 2 1000hPa(a) -
500hPa(b) K 200hPa(c) & KK
HHBR AT - FERMEER 0.05 -

HEENSO Iy, RARSNEMAERES, HAREWLEMY FUHE, QEARRAM
BUAERR M th & E R -

(=)EBITHHEM

HRARABEREDHEN AN, ZAHAABEBNURNLEIARRG, £/HRF
RARFRRERAEN AT, RS NSEERBHERMIAENYE, MEEAFBEREER
HARBRNER ETHRBREBREEREHNARBRANEE REBENFETKREEAER
BER, ZANFACEEXOHNXEA THRBRERNARBRAINTIEEZE-B 132 - b5
AR 1982~ 1993+ N EFHHBEHE HSt &K BHEREFERME (20°N~ 30°N,
105°E ~ 120°E)1000hPa /& B B MM B X HAHM 47 - EERFMEM (+) RRBHERR
HRHLEESNBEHE, ReEERMBSAM( —HRIRAEBRARHALBRER,
MERRER ORFAREEBHBRERRERARMER GBI FHEREEE
BeEREmstENEMRERARFBHEME, 1 LHRREMFEE— 10~ 20 XKy
R - MR ENBRERAEEME R EBMAEREER B HEBREREER
HESESMNENEENNS, FRAEEREM B EERMERREEE, RAHEEM
KRRt S IR - 541, EAlE 89 504 U~ IR v & B 7R 0 R B K2R v o R B B R A9 A
MELE Hit, EALETHEEAEENEEREAENRE KT SBREBNEE A 140°E
~ 180°E, 10°N ~ 20°N#J 500hPa EHBF AR - WENTEER G HMNFEE(E 13¢)%



NHAERA FiBA AR 185

a
LAT & H CORRELATION (WARM POOL) 12 YEAR MEAN Og LAT & H CORRELATION (WARM PCOL) ENSO YEAR
0.15
A
P 02+
010l
A
o \ \ Al
005} L , o1l S .
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! / / v , \
000k A LT \
N ) - . 0oL
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l\ 01 ; [
010 L ! ,
015l 02t
50 20 20 0 20 20 60 -0 -40 -20 0 20 40 80
days
LAG TIME ( days ) LAG TIME ( days )
b LAT & H CORRELATION (SOUTH SEA} 12 YEAR MEAN b LAT & H CORRELATION (SOUTH SEA) ENSO YEAR
0.4l \ 04l
IJ Y 4
02+t i ' | ! !
N P o2t | | 1 - .
/ \\ ; N PN ~ £y { " A 1 [
[ i v/ o I ,
00} r \ /\\.\ ! ', / o \—/\ 00 r ! J 1 :.\ ‘ 18 ‘| ,‘
; l : / \// : A, 1.5t T B b4 J
v T LI : / s oot /
0 7 AR SR
02r Lo o 0211 . J i
| L I :
‘ v/ | |
\/‘ \j’ i
04y 04l | ?
. ) ; . . . ) . ‘ A
%0 40 20 0 20 40 80 60 40 20 0 20 a0 60
LAG TIME ( days ) LAG TIME ( days )
¢ (o
0.4 [LAT& 500 HPA (12 YEAR MRAN ) 06 LAT 500 HPA (ENSO YEAR)
\ /\
03t fi i
) {4
A% 04l AN
02l N [
/ ; ~ \
A | / \
1L / : 02 7 /
A / ; . ‘H‘ “a ;
1 J | //\ s ‘ i \“ /J/ : ~
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\J’\\/ ./\\ ~ \‘ S
0 T Yy \\/"
- N . . —L 02 A . 1 ; ,
S0 -40 -20 0 20 40 60 -50 40 20 0 20 40 60
LAG TIME ( days ) LAG TIME ( days )

B 13 1982 ~ 1993 (E B FHIRT > (a) BB 14 @13, {HE ENSO 25 -
WENEREREET Y E
1000hPa 5 B 455 7 JE B ARRR 53477 »
(D)FEME B BRERNERME 10000Pa B2 EBEMSH - (OBBE
Eg%ﬁi@ﬁ¢#%lgﬁﬁ(l4m~ 180°E, 10°N~ 20°N)500hPa & B4 .~ FE B
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NPA AT MU 18 Dat LiC CORMELANOW (Vaflx FO0L) N3 { FT3 - war |

- T
e wr
CONTOUR FROM - 33 TO 1 BY 0%

Cc S00HPL (AT FLUT -3 Da¥ LAC CORRELATION (WiRM POOL)

= //

[ 15 ENSO R EBAHERERIME 500hPa &5 EHEM T FE
BEERS 0.05 - () EBREB-10 X, (OHEEFRMR-8 X, (o)iE
BRME-5 X, (OEEBRFHEE 0X, (e)EBRME+2 X, (DHIEE
BFRIR+S X, () EEBFRFEB+8 X, (hHEBFHR+10X -
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EERRER 0 BRA(K/IMER 0.32), 2 REEERRNISINEMARIZEE/N, £E
ERFMRIER 8 RAEAE 0.15 - HILF#H 8 RATNERERTRGEEIATFERE
B30 BEE, 8RATMAFTHREBU TGP ERIBERBROKA/ - LEBE 132 ~ bR
c MBI ERRATRRZEHARABUPRAEEERENTEYE, HREARESGFEERE -
A ENSO FRIRBHEGEESBRERES, FHUBREREXRRAMOEWNETIES
EEE, GRRERERE - LMERESMOHEME R G R, EE SRR h AT LU
HEROAHWERZIENE - 8 14 B2E 13 RRUNEEMENLIHT, HE 132+ 2589559
AR, TUE 14 2EDENSO FAER - BN RIEF—Lb8, IR B/ER ENSO FayHEM AR
A+ ZHE8FEERBEANSITH L IEBREH -

REFE- S THRANBREREARESCHHEDREOTREMRE, ZERMARERME
BRI R X TAEM AT o FIRESt ¥ ENSO E R FH R, EEENHNERBRERRE
MR ESEESRME  Hkit, QEERRRIRBAERRARMILEE BRI
B o B 15 ZRHE R TERERER M 500hPa & KB 8 3 B AEM AR - R M 5 B
XE, TERERAET BREUESHERKNERBEE, SRYEHTERARIMmAEIL
BRSY, MERKOILBRERERSHENHENABRRTRERME - S—ABNHARERER
MALBRIRE, A —REREN ARG R RFME ZF R E RSN EBE, KTt
Rt @B AERN (A B R 4 B - B 16 B ai® (120°E ~ 140°E, 20°N ~ 40°N)AERR R B
B C B R R BB E T, B EHAEERER-10 KRR AN EHEN, EEaTE
FrROfsY, HAEZ s RsE o 3 7TIEERM R+ K EMARCSRREM, Z%HE
RIREBBALEZ BRI, fE+12 REFZRIR K, MRHEEHEWRXXZHRE - K5HE 15 XF,

3 LAT & 500 HPA ( EAST ASIA FOR ENSO CASE)

02L
01L ‘\ /

00}

.S

0L

02t

-0.3 L
60 40 60

LAG TIME ( days )

B 16 ENSO 4ERS it & /B 34 B B & @ Y 500hPa 1 B 35~ REEAHRN 3 477 12
HEEHLES (120°E ~ 140°E, 20°N ~ 40°N) HHRR (7 858 B Iy i B4k

ZIEW -




188 RIS B ARE R

EREHRRAREILMNEARRBRLRIL-ARERNKRIISEHE, TEREVIEBER
E(E 17)GEHE - BRERBEKRELEEERMUR Y BB, BAFILRRRRER

a EOOMPA LAY FLUI - 10 DaY¥ LAG CORRLLATION (WARM POOL)

- ,&I: SE i H I‘UC |$I I*t i l"l!ﬂ: ' IVL' VL! DAI 1 l’ﬁl: n ; l‘)‘OE l‘&ﬂ.‘ T 1

CONTOUR TROM - 25 TQ 25 8Y 0% CONTOGUR TROM - 1 TO 5 HY 0%

c P00HPA AT FLUT -5 DAY LAG CORAKLATION (WaRa POOL]

SCNTOUR FROM -2 TO 4 BY 0O

B 17 [FIE 15, {55 200hPa HEH -



INTAEAHR Sb/ v I 7 VN 189

e

SCOMPs  LaT FLUY +0 DaT LiC CORREZLITION (3OUTH IZA)

o

1oR—
o
109

€ 4 )
CONTOUR FROM - 34 TO & BY o5 COMTOUR FR0M ~ 23 YO X5 BY 03

18 ENSOERigti EEAERUEZME S00hPa H K & BRI F
EARTEPEES 0.05 - () BRI -5 K, (OHEERMB-4 X, ()i
BREE- 2K, (OEBRHE-1 X, () EERMR+0 X, ()R
RIS+ X, () EBRHARH2 X, (WEBRMR+4X -



190 RRFIER B +AIE R

EENARRAN - EOALE  MEIISENELEATREZBEEZERGHN - IR b
T B 53+ A7 18 7 R Y T VB 0 B 08 R R FU R B R AR B B R, 25308 B 5 o R L 1 7
RAHRHBLEEMEZEIFBNRMERE - ENFEEBLENERERESM 500hPa &
BRI EZ AARRB AT ANE 18 Fim - B E X BENREBEETREHBENEYIFEE, &
BRI S BO B ERMEN e MRS FNEE - EERBRKFAKT RN 1000hPa
B2 200hPa L (HH8) - HREERF BRI ARFREEE, WHREMENETIESBUFER
FHEREBEME-S KE+S X, BRNEEREEREMARNR/)N, TARERT LY
HE-

AU ENSHTERER, MR BRUENBEREREARRGMHERERE R
FHE- AFEUEEREREDBEGESEEHMENABREERRBENESGEHE, #
RBREBF KRG ERED, BAMBERNBRERUFATHEEERENEHAR T
By ESMRERRBAERRYE  ERNRUENERAEIRFERATES BRESEEHN
BRLE2HEMILKENRARRE, MEERItKENEENE ENSO BHENTRHE — - ttREA
BELERMRIER, LRIt ERRIEBRAMTAEAEHRESBEZFARENES
B, AMATHREHMENRAER - ERENEE - BRERBNRISBREILBIKAE
RARE A T HESE R AR B AR R B 4 R E), HE NBRARREOAERN Y, 0L M IE W R
13 B 14 EAEMABEEERMIRBNES -

IO -BEARED

HEEMA (1996 MR RETR, RABES AL, BEF|H ECMVF F{L&*H
HEERMMERFEENRARER, HRABRNERRENA/N LHREET - Ak, &M
RBEHEABZRABERERENBRBRERARBIME TENHEELRFR AR TR
RE 1982~ 1IN FE_EARNFEFTHM , RERZERIBLLL ENSO B4 F R BB - T ENSO
HHREPHE, REHENRRAERGUEEIN, BRAMERNIEMN, KEHRAK
FEOUEENHAR AXETBENAERUARAERNAERERATHEN - EH HRR
RMAFERTHMEBENRARBRAR ? RAfTEH AP HRR, ENSO HRESFKEF
FoALEMEBHNEES T PNAAUKRESE, MARDHWE, & EREMORESR®MIE
BAERBR R - TR 7B 2B B 5> 515 OLR Rig BRI T RE, & - AT HEWE BT A
HHFHE © £ PR T HH R I KR T A R MR B RE B, MRRERER
MIEMEEZENHREHESRR, EESRDETE 7 F M Bierknes(1966,1969) &2
Wyrtki(1982)% ENSO HAERAK#R - HEAKTHUE, BENRIILFREEESK
BREE, MEBRERNEROREEHFREHMNE - TRANBREE - BRKXOLR =&
HIBRREEREME - RHMAARANEE - F  BATHUBERFHRMCFRUAGERTD
ERERYE, FUREZENBERYEREREENREETEIING -



NHAEARR E|/ID AN 191

FIREHERN T ERE TERBHE RUBENBRAERERGHBREBEN
BEYHY A ERHENEN2EH T, REAFHBUEBRSRNMEERMEEE TS
HIRMAIEAHR, AAETD  BERGEIEMERRBUEARNKRHENEE, SETEU
FEHE LEEENESEF RS EEBE T, WEEE LS ZE KRR T ol 6 5595 B &
FEBTEIR - AR BN AR, IS HE N BRERE R R E RS
BN, SEEVIFSMUEERERERITES RRARAEEITFIRARETEREDY, BEH
WHENBRAERMFIEEERFENREHARTHRIIS AR E RGERESE - TR
HENBREBETNBUENATHERE RO EEAREHENRE, HhRPE - Jtx
WHEMS, RUENBAEREAE SR BHNHENEH PNA BRRNES - HRAIAW S
BB IH T Rud F YN R PNA RSB E A U T B R BHER IR INE T H
MBREAFEEMN - ERENERRE, RUENBRERE D - BREFREBHMHEMYER
APAAR AL RAEBY RIRR 3R - T LA B8 SR ME7E ENSO £ & N B % 1B 308 B A9 2 4: T B8y
ENE®E  SEAFRBRAEENARBRAOEOEEE, XA HEEREHENRI B
BREASKEREMNBAHY SRBFEAFEBHEBRPIREWNNEIIEBEHEARE
RS, ERERMBEREREN YT  BREME SEBRIERRBRMENE RIS
BB S - IR R KIS, EMTEH— R AR EERESZF OB R R TR
B8  AREBEAK LA FEERME, BXAIASEFARN KRR —ELR
B85 hBRRAEEBHEBRARRERTREMNVEN, BBNSHRE S XES, R
o & 78 ol B B S BB RO RO AHBR R AT RE £ 10 RBAE -

EXHRH-EMENMT AL #RATEERAFEERSA SRR ER T ERN
RABRFEEEHEOMBE, RiUAKRAY ROWERH, (DERRTE - UERBEEN
BRABRESHNEBN KIS AR M ? 1R B/ 8 HE & R BN EHN
FreT& RN EBRNEBESHARABRENER RN ? U REHEEN B
BERCI T - BAFEBANENES EUAZ#R ? LU LRERRE - T HIT,
B BRI NBERANREER, TRHEGEER HEMMENER, BAEHN TH
REBH I AMHRDHE KRBHNER -

= #

AR FREER SRR (AN FEH 2 NSC85-2111-M008-011) ~ B KB E R 24
BHRE AR ECREUNMANTED, BILEH -

8 E X

ERAEARE > 1996 © FIA ECMWF BRHEH BB BEARAA B RMARERE - KR
N3 24 211-232 -



192 KRR BTHER

Barnett, T. P., 1977: The principal time and space scales of the Pacific trade wind fields.
J. Atmos. Sci,, 34, 221-236.

Bjerknes, J., 1966: A possible response of the atmospheric Hadley circulation to equatorial
anomalies of ocean temperature. Je//us, 18, 820-828.

1969: Atmospheric telconnections from the equatorial Pacific. Mon. Fea. Rev.,97,
163-172.

Bretherton, C. S., C. Smith, and J. M. Wallace, 1992: An intercomparison of methods for
finding coupled patterns in climate data. J. C/imate, 5, 541-560.

Cayan, D. R., 1992: Latent and sensible heat flux anomalies over the northern oceans: The
connection to monthly atmospheric circulation. J. Climate, 5, 354-369.

He, H., W. Mcginnis, Z. Song, and M. Yanai, 1987: Onset of the Asian summer monsoon in 1979
and the effect of the Tibetan Plateau. Mon. Wea. Rev., 115, 1966-1995.

Lau, K. M., and P. H. Chan, 1983: Short-term climate variability and atmospheric
teleconnections from satellite-observed outgoing longwave radiation. Partll: Lagged
correlations. J. Atmos. Scr., 40, 2751-2767.

, P. J. Sheu, and I. S. Kang, 1994: Multiscale low frequency circulation modes in the
global atmosphere. J. Atmos. Sci., 51, 1169-1193.

Liu, W. T., 1988: Moisture and latent heat flux variabilities in the tropical Pacific derived
from satellite data. J. Geophys. Res., 93, 6749-6760.

, and C. Gautier, 1990: Thermal forcing on the tropical Pacific form satellite data.
J. Geophys. Res., 95, 13209-13217.

Miller, M. J., C. M. Beljaars, and T. N. Palmer, 1992: The sensitivity of the ECMWF model
to the parameterization of evaporation from the tropical oceans. J. Climate, 5,
418-434.

Milly, P. C.D., 1992: Potential evaporation and soil moisture in general circulationmodels.
J. Climate, 5, 209-226.

Ramage, C. S., and A. M. Hori, 198]1: Meteorological aspect of El Nino. Mon. Fea. Rev., 9,
1827-1835.

Wallace, J. M., and D. S. Gutzler, 1981: Teleconnections in the geopotential height field
during the Northern Hemisphere winter. Mon. Wea. Rev., 109, 784-812.

Wyrtki, K., 1982: The Southern Oscillation, ocean-atmosphere interaction and El Nino. HMar.
Technol. Soc. J., 16, 3-10.

Yanai, M., C. Li, and Z. Song, 1992: Seasonal heating of the Tibetan Plateau and its effects
on the evolution of the Asian summer monsoon. J. Meteor. Soc. Japan, 70, 319-351.

Zhang, G. J., and M. J. McPhaden, 1995: The relationship between sea surface tem-perature
and latent heat flux in the equatorial Pacific. J. Climate, 8, 589-605.



193 Atmospheric Sciences Volume 25, No. 2

A Preliminary Study on the Connection of the
Tropical Sea Surface Heat Fluxes to the
Atmospheric Circulation over the East Asia
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ABSTRACT

The purpose of this study is to explore the possible connection between the tropical sea
surface heat fluxes and the atmospheric circulation over the East Asia. Climate data of spring
season (February ~ May) spanning 1982 to 1993 indicate that ENSO events are the major climatic
variation. During the ENSO period, a PNA pattern was revealed in the upper level height fields
over the Central Pacific and North America areas. Over the East Asia, there exists a negative
correlation between the height fields of middle and low latitudes. Correlation analyses of surface
latent heat flux with sea surface temperature and OLR, respectively, show different
characteristics at different areas. Over the Central Pacific ocean, warming of sea surface
temperature can effectly increase the surface latent heat flux and, consequently, promote the
convective activities. However, over the West Pacific ocean, increasing of latent heat flux does
not intensify the convection. Such results could be related to the strength of circulation and the

increasing mechanism of surface latent heat flux.

Results of teleconnection analysis depict that the variations of surface heat flux at the South
China Sea and the warm pool area do have influences on the atmospheric circulation over the East
Asia. While the surface heat flux at both areas are negatively correlated with the major trough
over East Asia, surface heat flux at South China Sea is positively correlated with the low-level
height field over the southern China area. It seems that the intensification of the upper-level
trough favors the southward movement of cold-high pressure, and consequently increases the
surface latent heat flux due to advection of cold air over the ocean. The overall teleconnection

patterns indicate that the surface heat flux at the South China Sea can intensify the wave-like
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structure in the middle latitudes and the surface heat flux at the warm pool is associated with a
positive-negative coupled correlation between low and middle latitudes. These patterns seem
more prominent in the ENSO years due to the enhancement of surface latent heat fluxes. Further
study with the lagged cross-correlation analysis, it is found that the middle latitude wave-like
structure in association with the surface heat flux at the South China Sea tends to move eastward
and the positive-negative coupled pattern in association with the warm pool tends to move
northward. As the coupled pattern moves northward, an organized positive correlation structure
also moves toward the East Asia area from the warm pool. This leads to the variation of
correlation coefficients between the surface heat flux at the warm pool and the height field in the
East Asia area. Also, this phenomenon may be linked to the previous finding that the surface

latent heat flux at the warm pool is favorable for the development of convection.

Key words: Surface fluxes, Atmospheric circulation over the East Asia, Teleconnection.



