10

11

12

13

14

15

16

17

18

19

20

21

22

Achanglee imeltati odulbe r wgeda atnhDiOg @laen a n d

t

he

South At| abhpiot eOcmm atmhcee spast four decad

Lej ivdpng Shizho?aATg nwd h3na CusSifuaaand ! Bo Sun

IMNR Key L abPolaarorSycifeonrc e, Pol ar Research |

Shanghai, Chi na,

2Depart @eongraphy,

Environment and Spatial

University, East Lansing, MI -, USA,

3Fi niMiedleor ol ogi cal l nstitut e, Hel sinki, Fi
4Nati onal rMammeret &nvkorecasting Center, Bei
*Corresponding Authoros address Dr. Lejiang
MNRKey Laboratory for Polar Science, Pol ar

China

Jingiao Road 451, 200136, Shanghai, China

Phone:02m®9d 20 34,

yeunhaeij i ang@si na. com. cn



23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

Abstract

Weutilized the ganbbERMEBIMesphsetruocted sea
surface tempatrmdmre9d {SSThK auwvighhe 29Pt1280bi | ity o
t reebashi p betweensitihet IB6&Ts ostchérdmtlimdi an a
Oceamrmscbipheedbt rlopdicahnD Qw8 EOEntdhe South
Atl ant iDcpO@tealiSAIWMe n.c5ti gg napfoisciatoitvree |l at i on
bet weheen t wo i ntdhiec 2ySelefirit i @m atca i cal ly no corr e
afwerdwWes show that ini ohetaopdBGde@cacephpmpse of
IS assoaoatee & omivtelcta v ere talte i yulitireepi cal sou
Oceamd @eaaBtawmitlirclyger up pRtrmoswéeee wmrnadi n ,
furphedstesnger sout hsamnmnd salmtf ypoceooalkt hi gh
circuaadi ohastefomrger be o wmwerednatt walmendi ces.
Ssituation i s .Oenveswsletds adrtee rp ®Rt@erOtpirseldli xtapml
of precispudidf roonai and South America.
1 Introduction

A soutnlowdsateaseht ed dadh gprod e thaerodamassecau s
sur t @ me e rSS)Tua tetogyrers t he Sowlbrhad iogpn cand At ant |
Oceans (Wang, PRkeébDegda sThBee bt olomeéicah Ocean
Di pod ©D) mode (Beher aanatdlde Ylaantatgearnt ai, s 2i0®meg d
Sout h Atl| Binkae c( ®A@©@AN mode (Meéhreegawso et al .,
subtrmpdesaldi splay similar seasonal variabi

summer (Mori o%ar fatte@t |. he 10 1121) ux raonloemailni es
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theari adticaamidayz e(]2e0gD&u z u k,2 @ OHie|r. men®le a s o n

20DMor eotvheenf erwawamiualfi Itiheydtewo has been | inke
E I NS dfwot her n (BN $§)@Blolsacthiadn eThealt wo 29UWBt)r opi c e
modes agxeatt | apmee i piAtfatiican aind (RBeasbnAmeri c
2001;;ve08a8d eiNnalmchi 2 @pMlo rLiio k a2 Oela ian e.r, 20172
et alanpdBeéee@hdeestanding the relationship
practical i mplicati©ims Affari cpar eemidp iStoauttiho rA nfe
seasonal scale and beyond

Using observational dat a, -Wwaruicéhkeirleiatuy eaf a
S OBnd SAOD indices in australcosnufmmemed Her n
t hevarmi ability ofattthre btaveos d nmad iuotiess opmn @ a | hi o

Botshh uduggéelsitanghkee t wteheen t wa naad mMosglbarlai c

wavenudmbpeart t ern in the Southern Hémi sphere.
at mos g lo ewealvce n udmbpeard¢ @ ertr mol | i ng ShhetBoumnhi Atnl -
Ocelf@pat tTehren.at mospherMdwasiwavenobmbeved in ot

studi es 2(0QhliSsewealpla,t i The dbd alnumbed@dt)t ern i n
SSTncludes southdransa6bde@drbnmeatthss t
resetmel ¢ wo subtrogiSealapditpoled mddes 2021) .
bet ween the thSeOupheter Hemi sphere ocean basi
with at mosphed ipgatwtaevrem uimdbheeri reehsadtdogoaihgi ng and
worybph further investigation

Al t hough prevsoggestrealidgtsiaghnaeaxei s he bet wee
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S OD tahteh OD i [ ckiwa & ® cdosne t he st abidhity nof t he
t his sdaxwanihsehBBSAODel ati onshi p ovefrrdrhe past
19Throu@gWe 202der score a change Bnouhd rel a:
2000 and pr oevxipdlea naa tpihoyns ifcoarl t he change
2 Dat aaed met hod

Mont hly SST data from the United States N
Admsnhr ation (&OAR¢cEamnsemdt ed SST sVvV5t hleHuang
pri mar yutdatiazseedt tSH ODalkhod| SA®Dskre@edndasy SST
dat ®aKeapl an EXxt edadted r sbeftEK WERftf Ka@pétanal . ,
1998)is al so wuleed.ktlod $cqgpmdnigr onu, & edsetr thdeiee s
SIODi reda $ hdei f f er eS8 E almdassheween t h€5WEstern (5
3R70S) andleavdB8UBY (SUbtropiBahenadamd Oce
Yamagat antdilSA@ID) i nddkf aer ehee i @fse tSvelTe m n o ma |
t hseo uwtehs t 2@ GV, -80S ) n @ medahs t00WL1 ® B SS)ou t h
At l ant i(MorOmdkaaan | At m@9OAh¢ritchbslatop efamom@ent rr e
for M&dingm Weat her Forgeasestrat{(BGMWERNAI fysh
Hersbach et odlihuwppledv2eOifpP(a@and sur face at mosphe
variadeée@sin our anaby stbdogfaet xncoesppth efroer (tThCeA)
out goi ng | ongwatvheaftrradda & thieo N OAQL R)mtseertpo |l at e
(Li ebmann an#&oBmSShH, ol 9 @G6éjhcessp h earhiec awmarmal i e
to the departure from thgpearcavemagéogyalko:d

Correlation and regression amsalliypyses are u
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bet wehSnOD tahte®A OD i ndices. Thedetoarfbnydreread e | e\
t htewoai | ed® St Beleste t he correl ataren or regr
applied to the data, theWeadrmsieanwlves tdired 1 nd
influence from the MB&ASODodi gmap,0 svehidndge t An (-
ENSO signal i tsh efoeNoBr. edsTehrpteleedxr layt i on and propa
pl anet aaryedwavt e $ i e d thoen Rtohses bbya swiasveea ts otulrec e ( F
wave activity filexl ¢ WMo&) eodvT megg BBWS des hmukh
Hoskins ¢ hMSHgemrmindetdhas smentghod of Takaya and
(20.ND)Y i cceud htad t hel ppa&anaeohS&xk@Br uary (Mori ol
al ., 20a22ytrbh skimasdbetudy s dvhamecrh)(,J aanuu aurnyn
(ApJune), wseapttemiadmu) )y anrbdecsepmmbienrg) .( Oct ober
3 Resul ts

Threegr 8§ ®©Bdand SAO®GD diendiemase dd iSSSprl aywnomal i €
sout mwadthbeasnhted di poles in the Fsiugbutrreopi c a
la) and AtFiaguaiT eDa).eb ait we 8 nORB n®kA OD
indoves -ydar 4R@Qred6B@®@Ad austfm@masOsaéngmairng
insignificant ¢ aor oeéchoeerfifetdecapseopntss gwibtyh near |l vy
03Ror austamd ndetr2udraonrd alu.s tRreario vishpegi BN S O
si grnead u Int eschmaalsigne t he correl ations,wancdc their
summer being t hthenthaeeasognwhe@dbtly cor
p<0.(OFli)guTmhbkkalpcl)an Ext eddyde ISEadd Vi mi | ar r esu

slightdymmemwteirme correfladwiomnhchbebOdsi gmals)
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O.B8%i thout BPNOOHSNgBWbBrtbthssunomer ti me ser.i
wi t houtO tsieg reaNl

To as ssetsasboiflh®eth@DA OBDor r edvathheonpast four dec
wec al cmowaiteg cot htewoa tiinodni cgebsa ru sgendgr 21651 i di ng
wi ndpowi gd Feer lt-heald5wi codoweilsahabonve 9501 ow)
confi demefeod evEedforrdhddPi8diamdglosht hei ng
OCCUR2@BOSBinMmi | aareestulstaitshiga gl an Extended SST V
(Fi g®.Téderae riesmar k a bil rehceir fr feld eatd iahkeewo i ndi ces
prior to 4drmd gdfrteeodlr 1O®®O 1 Pp&®dororde | dthieon

coef fi cd4(epr<t0,dibsh pOp.iengosahg( PHLYPOOB )t 260 2D00 O
per.Redul t ssdeikKeawd anu Ext endaerdee S§%8i Var datwwat h
the correlavovbDobOcéoé¢pkDi O-LlDBAOOSPethDhedl8amd 0. 2
P>0.05) fT@O20h @2 0sO @u.otopbdi @r rteeattweoenn t he
SID and SAOMDr omdtilckesfirst t wwadefamrdtersert o t h
i nvestBgladw ome e x pdbermhe ntdh e hreeadramge.

Wec o mp a reeg rtehsessodnh emaSpo ut h e rSnS TH eamiosnpahl é rees o n
t hseu mmer ti meSBHSIADN faoncde $ HO 9D Peri od with tho
20@2®M20 preargiBaTdr e(r e are clear differences in
patterns bet wehlsn a hree stpwon spee rtioco dtishle posi ti ve
i ndex, signi f ioccacnubrhs&®SuT haenronmasluibetsr opi c al I nd
duri ime 719 P& r,wotd h a s p(aRii @gailr lgpastetbeprmigH e

posi ti 8 eODp hiansdeela;h(oFnegvuebr8, T talmed mal it e
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20@2®M20 period airne tnhoet ssoiugtnhiefrinc asfufbitgruorpeli ¢ a

3b)S. mi Lcaorlryespondihgndext ha di pole of signi
anomal i es appears i n t Beej drouttihéd a9 p®t i cd Oc
t hmear strongthespmbl aneve pbase SAOD patter
for tRO2DOP@&ri od, the SST ans8mMbheees are in
rescodonfdihremstronlgetcweemr| ahRIGBBAOGR iared during
firwibecadeds t he | ackt Wdasdorn welegtaicard eisin by t h
turn of Thhee ScSeTn taunroymal i es i n Fi gtuhSe8 T3 di s pl
wavenumobeaelesSenapati ietclaldi,ng2d@hk) ,SI.OD and S.
Senapati et at htaH 0OM23gd k snigrge sda fe-4lt pat 88T nwa
aftern s20k®Gaued Pacificl Meaddliotiawa Moare

S| OPAODel at abhemapO0 bk tiodhleadedadala vari abi |l
wam pool,wdt pbobeposite SST @mlomdilaresOdean haen
the wesnheral tropi(2alangBaetfiat. Qceédr1l)

Lin (r2e0lla9t)8dut hSAawtd mnktmadéi an Ocean pattern
i nducteh$eo A thl atotnivce rZgoermec @ m@/eé yhy pot hleesi ze t hat
stabi |l SAPBbOODdIhaet iad Bema e | agterdent pt t heef t he
wavetTroaitre.st t hies x & ptiphoet hreesgirse,s sw on patterns
at mospheric vabohauaband vwaeV ea(Odeddt, it AWEI, e s
200Pa divergent wi htdo h ea nHAQ@IENK eaaunsfturnaclt i sounmme
separfatreltyld® PO AJotdlh2e0 M 20 p €T ghaGlveer t he

197199 pmeorrireds,pdohdi pgstoive phase of the SA
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convective actovetiebsatdveusripleamitiad dOc e an
easterwhBchzmih&ked by suppressed convective
mi-dat iStowdeén At | ant dac) .OcTehaen c(oFnivgeucrtei ve act i vi
subtropical southern Atlantic Ocean and ea:
200Pa divergemt) wwmidc { Ftirgiugger a wavetrain
sout heast wSagutsh i Attloantdh €n Oe @ anhbaorudtsh i nt o

|l ndi an Ocean,hSeAushr Bacaf ade Thoce ava v(eR ir gau rne
genenagastirveeamfuncti otnhScamomal nds aavand At | &
Oceans 4 Fingemoeatr ast20 20 efr ehmeahpad i,@& Qubdée

anomal ous sQLgR itfeiachaensth at -109v9%9 ptehreidm)d 7(9F i gur e
We a kRaMS a n dl euveple ravii nelr 48 n tg d rae ameeak er wavetr a
whi ch resul tmsf uinnc tweoank earn bSedanltefee SAtd vaenrt i ¢ and
Oceans 4 Figure

Al t hough tdod hGeh Bmiotmardedl et bBd H6O0OD i ndex ar
compaowablt et he (tPFwodgagmedb)itdds an OmMBINRIWS

antdhreel ated wavetrain assosubsedntifehlejnhe S
bet ween t hdhtewal i gidtrehceedianat ol o giocveelr cdined ittwioo
periogpgs ompyYausxpl @aradtri @xocavneprl et,he subtropi ceé
southern Atl antic ,Obeanl iamdtRorosnaloidd sBr az i |
genenadbybhd/urvieng - ©hE9 1MPes%u @ggesti ng stronger ¢
act ifwivtoy abhlee gfeonrer ati on oba,)t heatwawnetrrasitn OR

anomalriee amo st duy i nyR RWiMVAei sclagpmegs sed convect.i
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actiumnt aesrtanbel e ofroommat i on o f5b)Thheutsvavetrain (
i nterdecadatlhevaOLRbadtiitwi toifes can modul at e
mode on at mos phadrtiecontcsh eocviedrae a m nbasi ns.

The SAG®DOBntodes are rel atsetdhSeoou tthhe subtr
Atl antic angd wWwnttorhoanngce@c enaesgpho hdi pgst i ve pha:
the two i ndtHmas ckeuwde etvea pwirmmd i on ( Wang, 2010
2001; Venegaspebctaok de,xtalm@9nde) i m&e ol ogi cal me .
pressiwrug farceke witnedd ftioeltdner ealf or ementi oned we
periodst) ( Foidgseirtei on andl stmaemdioolyi eafalt @bt r or
and the associated surface winds in the so
littl e ditfhfeeo epmlese i( 6av efiofdeo wever , t he regress
the mean sea | evel pressure to the SAOD i n
st r osnugbetrr o psia @ @ l-caymctlgdhni ¢ circul ations in the
l ndi an Oceanks99®er otdlhhe hZ2ZAMIT® per 6oadhd( Fi gur e
6d) . Accordinigetmes handtheysomge208bptropic
favors | ar gt hSeSnia apmictragdreeescstf hee & AIBYO @ n d
i ndiThéesar ge decr easfe tihne tshuemnsetrrtemget hs udbt r op i
associated  rwinm t hA0®D rst two déxgbd)es to the
corroborates the -Sh@bop rcerlapg iiom t(hFe gA@D 1d)

Similarly, we have al so obt aitmed pthtreeg icat t
circul at iacsrs ova rait ®ldiDensi nsdbepxh hat el pef bods he t w

(Fi QuDuer i ngl 99989 & §ati aeo DdbRicenge rnotrhtener n Sout h
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America, couppleepvoenididnigvaehpgemt i wien ®RWS anomal
whil e positive OLR anomalies exist over th
uppleeexernvemwdgeandinagdRWS eano(miil g lersec). Thosaad 7

a n o maRWSuss p racadnuocneaR cosussb y wa woeptargaaitn ng from t |
southern Atlantic Ocean 78)®Dug o ntghG2000 Ol ndi an
nega(tposOLRvahomal i es (ccwert raadpet ataallo pP aail f i ¢
Ocegeneamdmrat d4pped windswhAndhRWS8site a wayv
propagatihreg Pfarcormi ¢ t o Sout h SPormuetrhi cAat |aanndt itch
Oce@hi ghyd,g a&nkde dmwhirloen,gesr convective activi
sout hwestean &andi wealber convective activit]
Ocealnso produce anomalao ulso cRAWS swa wehtircahi nt rp rgoc
east waAwst Hoalwie g de t wo amneecomti mel |l ed by di
fact oarse amalt twmarcrhe ottehder over t.We &losoh At
examine the MSLP and surface wind field rel
summer folr93hza@a@®ZO p(eFriigouwse r8 Xt HL e 9199 7 9
persbdpnger s sahdvelpeepSedultmhdglan and Atl antic
which timedupcoesi ti ve phase of the (Fli@Qraend SA
8agygogetghtat t he SI OD and $A@D hitodréoeurg hs tchoen n
aforementioned ew@weert rtad 2 § Ffpb@mmired vy e MSLP
anomalnidesanomal ous anticyclonic circulation
Oce,ant hough negative MSLP anomalies and ano
oversotutehwest ern Sout 8 )T.mati naons plnceeraint & tFii rur e
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anomal i es over t hereeSoauttbhd IOhhdR aann oOwaelaines and
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anticycloinic a@irrec wllveaeteirodt bAheal nSonntailci e&cean ( Fi
8b)Therseesul ts i ndicate t hat20t2i0e pIirOD dma de roev
| ocal convective actSiowitthi A2, amdti ct ©ctelams e
4 Conclusion and discussion

I n sdthudy, wie hex amilme i onc iblelt aveieans hef t he
subtropical South I ndian an3 ODhea nAlt ISAMODI ¢
indices and the wstiarhge!| ER®Dafl tat emas@lhesi @n
anrdeconst rduactteeodm SIOT7 9 tWemo d@ wusg hg n2 Of& I0caatnito n

bet wiehbeen t wo i ndices in ausor aéadngaulnyoseees. Thr o
di s cotvhadalieed r el at i on wisn nadt etsft@alr ¢$ h@mmemast f ou
Speci,fitctadrl ed eattweoenn t hwasiwgn iipfmiddoarebduot 2 00 0

i nsigni wWac@Behardderalnattihoren bet weesn the two
attribuceadnopd riemgtatheno s pabeitc ain i nduced by
anomal ous convective sacutihvartny Aoavhedrn ttihce Gcueba
easter.n Morraezqiulent @aomvedtriongeacti vidti es pri
stronger wavetdstirngn gvehri cshadptrrroampgcotal e hpg agshi t |
phase qif e SAIOMitnrgo nignera rel ati onTheppveseint ¢ he
occuewadf t er 2000

The interdecadal wvariability of OLR over
At |l ant ii 6 hkeedygbahre r el ati on bed @®enntdheeSAOWha
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det edtmheneOdn® ieers i n the regi orepglsi ¢ro tbe and
further IiHewenetsi paantde Reasont fis2l0WtSh)ersruggest ed
subtropi cal hi gh ©Oscr e(lAA@)d na md tthlee Alnit mk a&d 6
streregitfheed OmMOd. The influence of the chang
relation betwebdS ODhen8AOBPsand¥uwsett oalb.e ass
(2017) nocheado fpe tphheasAet | anti ¢ Mul taindde ctahdeal Os
Pacific Deicarda(imMm3)oelhaet, | awiet hl 9PDE s hi f t i n
positive to negative and AMO swi tDomigng fr ol
and Dainotz@l5)hel P@mpireen @ent aBir iakzaiwiever , t he

i nfl beamet he osfanehhepghtraBs@&t uncer tsoinnhtey and de

period adadng aa,@2@ etbanes and Cauvygghmboed2018)

precipitation in Brazil during the negati v
phase. Losager udatlawzetd to examine the effec
convectioveencthei sybtropi cal Southle Ameri ca

i nt edalectai Mkt Boaygk .aorcen b g & sgtl dtai stes ¢ al analy
theypbaefmdrn ail mphpewidngti on o u@iNe aiipciat at i on
and South America.
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