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Recent monsoon variability in the global cli mat e
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ABSTRACT . Over the past few years the India n summer monsoon has shown large abnormalities . p.:rh" Il".
more than that obse rvcd in a ny period on the same lime-scale. T he dcc adal scale mean rainfa ll has been corui­
nual ly decreasing since the decad e: o f 19405. The variability of mo nsoon rainfall. expressed in terms of its coefli­
cicnt of vurfn tio n. has been rclat lvely larger in the last J decades. The paper mainl v d iscusses the largc-sca'c
behaviou r of recent monsoons dur ing 1982-~ N. In part icula r. the ENSO-11ll1nsoon· ljj,kages n\-/I-ri.\' the I"('\..cnt
ENSO cpi..odes of 1982-83 a nd 1986-87 are emp hasised .

I. InlrodlK"liufl

Some charac..teri-tic feature- of recent variability of
monsoon depicting its uniq ueness is first presented
in Sec. 3 of thiv study. Elsewhere o n th e globe. jhc r ; we -e
equall y stro ng clim atic varia tio ns. Some of these
features arc de scribed in Sec. ... . Vital role of the surface
boundary fo rcines i~ recouniscd in t he interann ual and
longer-term vari ability of climate. To support this.
in Sec. 5. the re lat io nships o f lnd ian summer monsoon
with surface boundary forci ngs o f ai r temperature. snow­
c over and sea surface tcm pc ra tu-e-, a rc presented. The
recent seve re E"'SO (E/ Nillo ·Southern Oscillation)
episode, o f 1982-8) and of 1986-87 have aga in brought
into sha rp foc us its relevance in ~Iobal climate variations,
in general and 1110n...con. in particular, An attempt i-,
made in Sec . 6to bring out some new aspcct-, of ENSO·
monsoon-lin kuges,

2. Data

The all India summer monsoon (Ju ne to September!
ra infall is the most appropriate climat ic index fo r the
la rge-scale performance of the monsoon . T his rainfall
se ries (henccfo.th ca lled ' Monsoon Index. ' o r M I ser ies )
is taken from the long and homogeneous series construct­
ed by Mooley and Pa rthasa ra thy (198 4) an d upda ted.
Northern hemisphere surface a ir tem perat ure est ima tes
o nt o a 5<) lat itude by IU<> lon gi tu de have come throug h
the most co mprehen ;;\'e st udy by Jones f l ul ( 1986). The
ho m ogeneo us tem perature d epartu re se ries of mo nt hly
me a n. whic h is representative of the land a reas (If th e
nort hern hemisphere. ha-, been con st ructed o bjec tively.
M onth ly mean va lues o f th e sa te llite de r ived Eurusian
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snow-cover dat a ha ve been obtai ned ,from ':'OI\A /
Na tional Ea rt h Sa tellite Ser vice. w ashingto n. USA.
T he sea surface tempera tures (SST) of globa l ocea ns were
extracted from the Comprehensive Ocean Atmosp here
Dat a Set (COA DS ). Tbe Southern Oscillat ion Index
(SOl) data ' cries 'Is computed by C limate Analysis
Ce nter (CACl. NOA t\iN MC. Washington USA i,
obtr ined from the 'Climale D(r!WJ.f lh·s Bulletin',

3. Recent mOR'\,tN lfI \ariah i l it~

Fig. r presents so me of the ...tuustics of the Ind ian
summer monsoon rainfall (M l) ... ince 190 1 to dat e .
The decada l mean ra infall ha s bee n co nti nua lly de­
cre aving afte r it reached the peak ( ~H9 em) during.
the decade 19-t1-5D. Th ough its negative departure
fro m the long-term mean i, not statistica lly sig nifica nt,
ncvcrthele ..." the decreasi ng t rend since 1950 , may be a
cause of co ncern. Another feature of th e monsoon
var iability of the present decade may be ga uged from
its va lue of coefficient of varia tion (C V). The peri od
198 1·88 shows the second laracst CV ( ", 13) after t be
191 1-20 dc cadal value of If.6. T he C V during this
century touched it s minimum of ... . ~ in th e de cade of
I92().;. In a cl imatic clement. like mo nsoon ra infa ll. the
d ra stic change in its meu n a nd varia bil ity is mai nly
caused by significa nt changes in the freq uency of occ ur­
ren ee of extremes. An ext reme mo nsoon rain fa ll is
(de I ned here) whe n ib depa rtu re is grea ter tha n o ne
standard de viation (a) in mag ni tude. T hu v, it is a
drou gh t when th e rai nfa ll departure is ~ - I o a nd an
e xec-s-monsoon when the rai nfa ll d eparture is ~ L 1 o ,
\Vit h these c riteria. extremes of both th e ca tcgor ies a rc














