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A BSTRACT. The study deals with the spatial and temporal variations o f intra-seasonal oscillations in
radio refractive index during southwest monsoon season over Ind ia and i..lands over Indian seas, Average
daily radio refractive index data Iro rn I June til .10 September and thai of the individual rears for the period
1969-19R6 were subjected to harmonic analysis to inves t igate the contributions of various period icit ies in monsoon
radio refractive index. The inter-annual variabil ity of vario us intra-seasonal osc illations haw been studied
for each 5 ~ latitudinal strip from YN to 30" N with the help (If variance explained by various frequency modes for
different years. Variance explained by 30-60 day and 10-20 day modes were studied in relation to monsoon
performance.

T ne northward and eastward propagation of 30-6'1 day mode was not iced. Th e )()·20 day mode and
seas ona l mode dominate at latitudinal bells S'N. 10'N and 2S' N-30 :N respect ively. Between lO'N and
2S-N. bo th 30-flO day and 10·20 day modes occur .

h l') "ord\ - Radio refractive index, Mic rowave propagation, Inter-annu a l variability, Intra-seasonal
oscillation. Southwest monsoo n, l ow frequency oscillation,

Wh ile earlier studies emphas ized the predominance
of 30 to 60,day modes during the bad mo nsoon years
as compared to good monsoon, the recent wor k has
sho wn tha t t he var iance explained by 10 to 20·da y
modes is also prominent [Krishnarnurt i and Bhalme
1976, Chow d hury <'I al. 1988(b) a nd Ahlquist 0 1 al.
1990). Since rad io refractive index measured through
Ihe surface refractiv ity is computed based up on three
meteorolog ical elements, it would be interesting to
investigate the extent to which the tw o low frequency
modes name ly, 10 to 20 days and 30 to 60 da ys are reo
Iatcd to inter-annual variations of t he monsoon from
he synoptic clima to log ical a ngle.

Also . since pr edict ion of seaso nal signa l strength is
generally based o n the surface refrac tivi ty which co ntr i
but es a bout 70 % of t he bending of the microwave , it
is of interest to study such inter-a nnual vari abi lity based
on the low frequency modes instead of t hat using a nnua l
ran ge a nd mean refract ivity as ado pted so far (Bean
a nd Dutto n 1968), there by providi ng greate r physical
insight.
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J. Introduction

Monsoon system exhibits variability in many time
scales within the season. Prominent among them are
synoptic sca le va riability of 5 to 7 days an d low frc
quency modes of 10-20 da y a nd 30,60 day. Such
oscillations have been reported in rainfall, zonal wind,
cloudiness, pressure and other clements.

30-50 day osci llat ion was first fou nd in the eq ua 
to ria l regio n by Madden a nd Julia n ( 1971, 1972). These
oscillations were fou nd to move slowly eastwards.
Cho wdh ury et al. (1990) and Ahlquist et al. (1990)
wit h the help of rad iosonde dat a fou nd tha t most of the
variance in monsoo n weather comes from intra-seasonal
act ivity with period s lo nger t han 10 day s. Sikh an d
Gadgil (1980), Yasunari (1980) and Chowd hury et al.
[1988(a)] have sho wn northward propagation of low
frequency mod e in sate llite cloud iness. De et al. ( 1988)
a nd Singh and Kripa lani ( 1990) have sho wn that 30·60
day oscilla t ion s have con siderable inter -an nual varia
bility. Lorenz (1990) po inted out that t he inter-a nnu al
var iability is du e to the presence of non-lineari ty in the
system,












