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,\ BST RA<..T . SOIllI.' 1.1\ nam ical parameters Ill' the m iddle a tm osphere such a.. quasi -biennial oscillation in ,the
Im..-luut ude strarovphcric ional wind... inte ran nua l vuriubility of the high-lat itude mid.dl.c almosph~rc.:~nd \crtl~al
moti ons in the tropicalmiddle uunu...p'tc rc a rc st ud ied ttl examine th eir role s in deter minin g Ill.: v,ma bih ty or mm 
fa ll o ver India du ring the Slim n cr m .m soon S ::,h ~) :l , II I ~ bclicveJ that the urrnunu of sulph urous ga'oCs. rclcas 
cd in rhc stra tosphere Iro m the grea t volcanic erupt ions l~l:Jd i !ics th e climate tra infalh. An attemp t has al" .l been
made in this paper 10 present the wo rk done so fa r in thi.. direction.

I. IlItrndW,' l iun

T he co upling between th e m idd le aunovphere a nd th e
tr opo spheri c p hen o menon forms an im porta nt pa ri of
t he m idd le: at rno..phere programme (MA PI curren tly
in progress. Severe disto rtion o f u o po- phc ric circula
t ion Ove r th e Uuited Sta te, as-oc iated with major ..udden
stratospheric wa rming event s has been reported . Quiroz
(1986) has show n tha t the ... t ra tosp hcr ic di ...tu rba nce .. are
accompa nied by trope ... pheric bloc king between X5
a nd 95 per cent of the time, The influence.. of th e mid d le
a tmospheric parumeter-, a nd t hei r lin kag e, with t he
t ropospheric pheno me na ove r tro pic.. have been repo ned
(Mukherjee ct al. 1979). AI, o recently o pinion' ha ve
been veering vt ro ngly a round th e hypothcci ba -ed 011

o bserva tio na l a -, wel l a .. t heo ret ica l ... lud ic that the
ae ro ...ol .. rel e~....cd into the ..tralo:--pherc..- frol11 the ..(mug
vo lca nic eruptitHh ha \c the ;'I h i l i t ~ to modil~ the \\ c:uhc;
and c limate.

T he .,umJllc r mOlhoon phenomenon i... a "pcl.·tacuhll
:-,c i.lso nal tropo..p hcric even t ..weepi ng o \'e r th e Indi a n
... uhcontinent and t he 'io uthe" ' t A"i.t. T ht: ohjel'ti \c
o f th e prc'\cnt review i~ to pr oject t he: usefuJn l~' of t he
d ifferen t pa T<1I11ctcr "" of th e midd le at mo 'iphcre a nd their
d ynamics for undcr... tand inl.! t he vari<l h ilit\ of t he- ... Ul1lll1c r
nlonsoon ra in fa ll o \'er Ind ia . and t he \~ i l1 tc r Il1nn..oun
rainfall over Sri I.anka .

The pa ramete r... or t he mid d le al lllO'rhcrc considered
her e a rc (i ) low·l ut itude qua..i-hicn ni' l l (hci lla tion (QH O l
in zo na l wind . (i;) in te ran nu a l va riabil ity ( 11\ \' ) in high
la tit ude zona l wind dur ing \vill tcr. (iii) \'er lil'al Illot ion ...
in th e tropical midd le a tlllo 'lph crc a nd (il') ..tra to sphe ric
ae ro sols released from the q ro ng volcank e ru ptio n... .

2 .1. Low-latitude stratospheric QBO and Indian
.'Iwn lller 1II0ll.\'Oon

The q ua ..i-bicnn ial o...ci llat ion in the lo wer ... t ruto sph eric
zonal wino o ver low lati tudes i-, it major o ccilla tiu n wit h
a period of 1(1 mon ths . A dom inant Q'BO.spect ru! peak in
the Ind ia n mo nso on ra in fall has been repo rted by ...c vera l
worker s. Monthly mean zonal wind da ta fo r 301110 (a bout
25 kill) for a lo w-lat it ude sta tio n Balboa 19' N. HO W )
du rin g June-Auaust a nd the mea n percent age departure
of die rain fa~ fo r th e wholc Ind ia d ur ing J une to
September for a period of 32 yea r, ( 1951- 19H2i a rc
considered 1<1 e xamine th: relat ionsh ip bet ween t he m .
The data for Hrl boa i.. considered because the sta tion ha ...
a long-sene- of high-a lti tude radiosonde ob..erv ution..
reaching up to lo wer s tra to cphcrc. ..-\ 1..0 the Q BO
ob~er\'cd in the lower st r.uo ... phere i ... a glo bal phenome·
non. Our il1\'c..tigat io n ha... .,uggeqed a rd at ion.;;hip
belwcen the pha,e, o f Ihe QII O and the rainfall ac tivi ty
o\'er Ind ia ( Fig. I) . A houl 15 per cent of thc va riahi lilY
in the rai nf<tll o ver Ind ia durin!! t he su mmer mo nsoon
ha' heen att rihu tcd to Ih: pa tt e , n of lh ' QRO ( 1.1 Ikhe 'jee
«( al. 19H5). Rha lme ('{ al. (1987) ha ve con,idered the
10nal "ind at 10 mb fo r th e ..a me ~ ta t i on Ra lboa a nd
furthcr examined the re lation ..hi r o f the phases of the
QRO with rdercnl.:c to t he Ind ia n n1O n...OOI1 rainfa ll .and
confirmt:d our finding s.

G ra y (198 4) has , ho \'\ n a lin kage of t h ' pha", o f lh e
QRO in th e e4ua to ria l zonal wi nd wilh the frequency
of the hurri cunes fo rmi n~ in t he At 'ant ic hasin a ;,d t he
I~'/ N inu episodes. He has shown a I1cga livc corre .
la liol1 hc lwc~11 t he f,c q uency of th ..: h ur ricane ac tivi ties
a nd ca ..te r ly rh a~c s o f t he Q BO, Similar ne gati ve
rc la t ionsh ip of the hur ricane . hu rricane d ays a nd tr o pical
~ t o rm.. wit h t he mode ra te tn s tro ng F./ Nillo has been i11di.
ca ted hy G ray. R,,,m u"l," a nd C. :r penler (1% 3) have














