
•

M UII:w m. (990), 41, 2,279·28-1.

551 .513. 1 : 551.553 .2 1

Relationships between planetary-scale waves, Indian
monsoon rainfall and ENSO

551 .5 77

H . N. BHALM E, A. B. SIKD ER a nd S. K . JADHAV

Indian Institute oj Tropical M eteorology, PUIJe

'f R - tJJl ;fr;ft ~ JJR'"~~.~~~~ it «litr ~'rl~ :Wf ;fit 'W3 it~JfR~Of ffi ~;T ~;;r P: If'r'H

~, ,* fi!; 'f"'r t n-<:, "", iR'T 'IT'ii ii ~ . "" """"" ""'" t RT( ~ fT<lrq '!Wi" <M (c'"'I:~"......,,) ii '"" 'I'.'q~ ..I,
~ ll1"'I ""'" ~h: ' ,' rn"H f>A"'lraiit """ .miT..,~ fi!;ln '1'tT I~fWt ~~!ii t " 'l'fTT " qf 'l 'IroiTq ""''1'1
<M t 'l1'I "." ;fr;ir'l't 'il~'r t RT( 'CI'" m >mf' ~"wir '" f....,.-.; rom fi!;q l "'" ~ I 'Ii<!fi!;l( 'Itt ~",,1 q _ ;pm ~ f",
'"" ;ft'ij t 'l1'I~ 'lfiro; "" "",-, q'l'- '1 1~ fni'lf'HT 'J:'iT'!fq 'Inn ~:, ~ 'l't lin: r.-pn~ .. f¥, ~fu! ~,.rr ~ (",«;
"fl:VT 1!T'JiW "!'!'fIT~ "", ;(Fit ~ I .

. ABSTR A<"~-. Therelationships between the £1 Nino phenomenon and the planetary-scale waves. and (he
1Ille rannu~ 1 varratrons I." the Indian l"!10nsool1 .(June.~eptcm~r) ~amfall have been analysed 10 investigate as to
ho~ SST .IO the cqua l (~na l eastern Pacific associated with the f.I NI/wean prod uce reduced monsoon rainrail over
India which are, at, w1dc.ly ~par~ted parts of the globe. In terms ~f the. observed relationships, a plausible
mechanism for l inki ng £J Nino with the reduced Indian monsoon rainfall IS discussed. The relationships noted
sugges t that large warm SST anomalies associated with £1 Nil10induce eastward shift in the planetary waves
whichinturn reduce the Indianmonsoon rainfall.
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1. Inrroductlcn

T he inte rcorrelati on between SST il/ th e eq uato rial
eas tern Pacific and ce nt ral Pacific and -t he Jnd ian mo n
soon rainfall is add ressed by marl>' researchers (Bhalm e
1985, Ellio tt and Angell 1987) . T hey reported the in
verse relationship. A stro ng associatio n betwee n
£/ Nino eve ms OVCI the equatorial eastern Pacific
and d eficient Ind ia n mo nsoon rainfa ll was first sugges
ted by Sikk a (J')80). This finding rec eives suppo rt from
severa l other Ic ~ea rc~er~ who round significant asso
elations between -.stro~ to moderate EI -/'o/;/Jo events
and deficient >Ind ian mon soon' ra infall o r droughts.
However. th ':s!'..eszarch~r~ have not address ed to the
problem as t.o ho w SST in th e cq uato t ia l eastern
Pacific associa ted with 1::1 Nino can prod uce varjnions
in the Indian monsoon rainfall \..-h ich arc at7 \1. idcly
sepa ra ted par ts of th e globe. In this paper we repo rt
on the po ssible coupling belween 1::1 Nino event and ~'

planetary wave> of 200 mb height fr.).d to:, prod uce
int erannual var iat ions in th e Intl ia ri "m onsoonrainfall,
Potentia lity fo r long-range prediction of dro ugNsjfl90 ds
d ut ing Ind ia n monsoon fro m plan etary waves of J()()
mb heigh t field is also h ighlighted ." ::~ .: '
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The dominant circulation event in the northern herni
sphere summer seaso n is the establishment and
evolut ion at up per t roposph eric levels of tho high
pressure system and corresponding st ro ng easterly
jet o ver th e lo w lat itudes of tro pics. Th is feat ure is
stro ngly connected with the progress of the Asian
and Indian summer monsoon.

A number of stud ies (Jo seph 1978, Bhal me and M oo
ley 1980, Verm a 1982), have drawn attention to the
cha nges that lake place in the upper troposp heric
levels pa rticu larly a t 200 mb in the month of M ay
and perfo rma nce of Indian monsoon. Many investi
gat ors (Kana mitsu and Krishnamurti 1978, Arki n 1982) ,
sho wed That the globa l tropical mot ion field at 200
mb during 1972, th e £1 Nino year, was qui te anomalous
o n planet ary scale.

T he Ind ian mo nsoo n ra infall is inversely related to
SST in th e easte rn eq uatorial Pacific. In Rasmusson
and Carpenter , ( 982) composite ano maly of SST
at Puerto Chicarn a (7 . 7· S. 79.5' W), a no malous war
mth appears abrup tly in Feb ruary (Fig. I) of the
yea r o f £I Nino occurre nce a nd reaches a pea k in May
immediately preced ing a monsoon season, suggesting
a basis for seasonal forecas t of Ind ian mon soon ra infall .

.. In the light o f above, we have examined USS R
_~ northern hemisphe re mean mon thly syno pt ic maps
. of 200 mb fo r May fro m 1971 to 1975 to investigate

the coupling between £ 1N ino and planetar y scale waves,
and the Ind ian mon soon dr ou ghts/flood s.

2.1. • Climatology

Co nto ur map of average ( 1950-69) height of the 200
mb pressure level in May o ver the northern he rnis
phcre is show n in Fig. 2. Th e prominent fea tures o f 200
mb pressure level arc th ree cellu lar high pressures
syste ms in the tropics. The int en se high over th e Ind
ian region is cast-west oriented, extending between
70· E & 110' E lo ng itudes with the centre aro und 15°N ,
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