
.\ 1'11150"', (1989). ~O. 4, ~69·JSO

551.553.21: 551.526 .6

The response of t he Indian mo nsoon associated with the
change in sea surface t emperature over the eastern
south eq uatorial Pacific

..

D. A. MOO LEY ' and D. A. PAOLINO

Univer.sil)' a/Mary/mill. USA

(Received 3 February 1988)

mt - "571fpY'f~ ~~ rm-trR (n;r.":'l.it.) f~qlTf'l 'I1T~1IfT'f.' 'P1ID ~t "l'tlitlf ~ T;Y- in" 1$ 7 1 - 19 1H t n1 rrr
q"d~l'Ol' 'ol'lWf ~ lf1.TllT1fl: n ~ol " 1 vfr"''"A' 'll1~ <r.T 'l'"fT ~lJT1.fT 1JlfT t. I Vrcq- IfI"fXf"f ~ :n 1 r<f 1TT T1 if": ,1fT.
~) oo~ 1W"frtf~~;itT -~R·JJorrr 'f.1 Y1R" )(yTm~ l:I1~QJtll1 ~'TfT~~ ij 'P";11(" fr.!Jf 'TQ1'~ I ijo l:I1{ntr,~'
1{rnfrq~~~ J:JN ~ J<'; itT !ifr~ II<Ti if Jl~~ ~ I frrq ~.... srorrf"iit ;i.' rrrlft'l'f it" !rr~1 r:Aol -srf'ffflJl
! XP: .:; srf";lfPPf r.p 1fT~ ~ I

'1<frl"~'f'lJl' 'IlIfVt~ 'lf7.T'JWT1 ~ "'3"'QR' m7 lfTmi'l it 'P1 'iTtt:ftll JfRJfol~ it. 1ft!J *i~r 1J4 'T·i=;f~f'JJ ·trtf€"l If!ITr'f
~ "11fT ~ll milT' l{'q'j ~ ;;fr"l ~l:J !f,t Whn ~fiJ~!iR<:f q'f'lff Jfq{ fl >it ~~ ~f::t'~ ~ 1'f£ ~ f:r, -jCll...srt~, l'fRl{'"
qfn:R-nr ~ I'J1t ~ri'r:flIt lJI'W 'Sl'r.T~ ~ n rlm ;ffu:t; ~-.nfq'f ~T'" ~ I f!;::r..;fr;ft lJ' '= 'IltT.ftq Il'fol! " ~'Ti iT, lf~

zf.nl Jt"'JM mt lfl~ *~~ '1':1:A" * 7 Jl;1ft;,;r it 'Toll mrrfrlllfRlJol ~qJ ~ iT~ # 11 "it 3fl~fT r.r~ r:Trar ~ I

r.>I ....... 'P. it '!'~ 'PT'" ,?, . >if. arrt. "'If"" f'f"( ,?,. ,?,. ;ft. ~fHk" ~)r ,1',", <'l~" ';\"""" (~". >ir. 'nt)
"' " '" "",>if "" 'if' ",re"" f..... "'" ~ >W """ '1""" ,?, . ,?,. it . ,,~,..w "', """'" """!" ,,'11 " "' " <i'<i'ii it >f.t
l'l"f ~ I 'fTffi ':l ~"J m ;:ff :it~ if :sffu<r. 'Sl'ql;f '1"Im rrtrr ~ I ~« q~'f ~ 1.:rr *' f'f,' %fRq;J ~rl 1; ~~"J it 1fTr.fr<f 1ff;:pfOf

...t '" """ >W ,,1m "" ~,m. .r"", .""" ';\,,""" S1ltl'f it ""'" 3!fu., m iif'" ~ ,. • •
"""~m .r,,,,,,~~it ~.,...,;.n "" "'!'fT/"'" ii''''~ vm:m q", '<'IT'" ~'" ~I f., .,"" . ""

~ f"""' ........ """;~r"",, "" "'" "",""" f'f"( f= 'O'T'\T ~ I.r.."" '1"" ~"<:t,, it ~"'W ("''IT, oit~ ~""'k", "'" ;(Frr)
~'t>' ....,..;;., '"""" .", " ".'" ~"" 0) """" 'I.... ~"" 'If'l'TA "' qf7".~"; an, ""''''' ..n " OJ,, ~." .. .., ~~ I "''' m
CfAT r:R~ ~ it 3ffq>r Siq"f '1TVT tf1n~" .~., mllJ~t ~'<:f'l ':{"m;; rf:r/:p:r iT~;;' 'Sf"t"R:f.t ~qm mr.ftll 1IT"Pl" qqf 'P:

rt':ftl 'Ol' 1J:iVi VfITi'I qwnlT7 iT, "1OR'/~ 't"T~nf" ~Il: 1NR =rm'tT ~ I

AHSTRACT. Ul ilili ng lhe -.ea ..ona l SST anomaly und lhcobjeclive,-,riler ia. "'arming and cooling I"has.~ of lhc ESE
Pacific are idenl itiC'd during 187 1·19S4. Th~ Ind ian mon soo n rainfa ll l1MR ) and c)'dogenc'i is mcr India and
ncighhou rhood d u ri l l ~ the summer mon,oon ~l rc e'(amincd in rela tion 10 w<trllling and coo ling phases . These
flha~'i a rc slrongly an d imcn.ely a~..ocia tcd ",i lh IMR. A....odation wilh lhe formal ion of low prCSSol,re systems i..
inverse a nd signifil.-ant at S o ~ le\cl.

The association I:lcl\O,ecn " arming of ESE P.Jcitk ,Illd below normal IMR i.. founl.lto he far "lro nger than that
between warm ESE Pal.·ilic and IMR . c; uggest ing that .....arming I"hase influences the monsoon circ ulatio n much
mo re lha n the ""arm ESE I)acitk'. The a'i..oc ialion bet\l,I."Cn £I 'viuo and IMR lhough highly significant is rdali 
",:Iy much wea ker Ihan Iha l bel\\l"en warm ing and hclow norm al I M R.

The associal io n'!l hcl wCCI1 the SST chan ges and So uthern Oscillation Inde:\ (SOil f>Jr JJA an~ 50 1 tendenc y
frol11 DJ f 10 JJA arc al, o C':\3mincoJ and these are compared with th::J.t between the SST changes and IMR,
The la Her i, foun d 10 be much c;tronger than the former. indka ling the stronger influence of ",tanning and
cooling phases on l \ tR than o n 501 by the cnd Qf Ihe mon ...oon season.

Su..tained nota ble SOl change s, rise:Tall. wcre idcnlified by object i\c '-'rile ria whkh ilrc equivalent to those us-cd
for idelll ifyin8 warming 'cooling. The a ~sociat iol1 bclwccn Sa l change, (risintt. sma ll change, fall ing) and I M R
was co mpared " 'ilh lha t belween SST chan ges and IMR. The lalle r is fou nd to be much stronger than the former.
!'ohowin~ ..tro nger innUcnl'Cof "arming cooling of ESE Pacific on IMR than that of rising ,Ta lling SO l.

I . Introduction

Southe rn Oscillal ion (SO) described by Walker and
81 i" (1930) as inlerannual varialions in lhe exchan~e

of mass between the Indian and Pacific Oceans. has
been linked by Bjerknes (1969) 10 variations in SST
in lhe tropica l Pacific through the Wal ker circulat ion.

· Fo rmcr affiliatio n : Ind ian Inst ilUte of Tro pica l Meteo rology. Ilune

SO ca n be considered as atmospheric respon,e to the
interannual var iat ions in the di!\tribut ion of SST over
tr op ical Pacilic a"d Indian Ocea"s. Alternali vely.
in view of the interaction at the ocea n·a tmospherc
inte rface, varia tio ns in the SST distrihut ion over the
tropical Pacilie and Indian Oceans can be co nsidered
as the dynamic response of lhe ocean to the SO.
























