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ARSTRACT. TIle'low frequency Iluctuatio ns in the troposphe ric wind field over India has been studied by spec ­
tnuu ~ na ll"i, tech nique. duri ng con trasting mon soons. namely, d rought and good monsoons ba sed on rainfall
3cti\il)·. Si~lliflc ant spectral peaks d urin g these years ha ve bee n iden tified. Zon al wind shea r in the lower troposphere
han' also bern examined and the periodici ty in the near 4()..day mode have bee n documented . Th e interannual
, 'n.riill1i1ily of the mode and its potential as medium range predicti on tool has been examined in the
rrnpn perspect ive.

Kt'l "nrd, - Low freq uenc y oscillations, Spec tru m analya is techniques, Zonal wi nd shear. Interannual
vari ab ility.

I. Introducti on

Temporal (I nc! spati al variatio n of summer mon­
soon rains plays a viral role in India's economy. Short .
med ium and lon g term fo recas ting o f rainfall ac tivi ty
during summer mon soon s are very vitaI for agr i­
cultura l and hydrologi cal planning in the coun try. Any
stud y rela ted 10 th e Indian monsoon vari ability eilher
intera nnu al or irurascasona l, thus. has s ignifica nt role
in understand ing the Indian rainfall ac tivity.

Mnddcn a nd .Julia n (197 1) obse rved low frequ en cy
osci lla tio ns of 4(}-50 days period in tropical regions.
Yasuna ri (1979) a na lysed th e cloudiness over th e
eas tern hemisp here du ring the monsoon of !9 73. The
study revea led two dominan t periodici ties around 40
and 15 da ys. He indi ca ted no rthward movement of
cloudiuess from equa toria l zo ne to m id-l atitudes o ver
Asian monsoo n reg io n and so uthward movement o ver
west e rn a nd ce n tra l Pacific. li e associated this pe riod
with ac tive/brea k cycle of the summer monsoon. In
case of 15 days period . he observed two clockwise
rota ting waves over India- S E Asi a and over western
Pacific. I Ie suggested th at tbe fo rmer is associa ted with
global sca le zona l os c illa tio n panicula rly in equato rial
zo ne and later as a resuh of me ridio nal wave inrerac­
lions. In another s tud y, u sin g long peri od data of
clo udiness. Yasu n nri (1980) observed a qu asi­
stationary 30-40 day period over Ind ian summer mo na
soo n. It was absen t in o ne of th e drought yea rs. 40-50
days period was observed b y Sikka a nd Gadgil (1980)
in the cloud ba n ds wh ich see me d to move from sou th to
north over India . Th ey attribu ted thi s period to the
active/b rea k cycle of Ind ian mo nsoon ac tivity.

(261)

The 40· day pe riod was observed in othe r me teo ro­
logical parame ters 100. Yasuna ri (1981) no led the same
period of 40 1050 days in geopotc ntial a nd wind fields .
during summer monsoon not only over India but also
ove r neighbouring areas. Rarn asastry el al. (1986)
attemp ted 10 use Ihe 4(}-day mode quasi-sta tionary
period in medium range foreca sting of Ind ia n rainfa ll
an d found th a t it do es no t have a sign ifica n t skill sco re
because o f variability in the pe rio d from year-to-year,
Singh a nd Kripalan i (1985) a nalysed pentad ra infall
ove r different grids over India and obse rved 4(}-day
period whi ch moved from south 10 north . In another
study, Singh a nd Kripalani (1986) s ho wed a linear
relat ionsh ip be twee n mean sea level height of 700 hPa
a n d ra infall with a pe riod o f 40 da ys o ve r India . Low
frequenc y oscilla tio ns in the two lim e scale of ! (}- !5 and
3(}-50 da ys based o n rainfall features over Ind ia were
no ticed by D e and Vaidya (1987) . They exa mi ne d th at
the auto-correlat ion be tween rainfa ll se ries with lags
ranging from one 10 seven weeks o ver broad areas. The
maximum auto-correlation in (he low frequency mode
(lag four 10seven weeks) was found 10 be a ro und 0.3 for
central pan of the count ry. T h is accounts 10 a va riance
o fless than 10%. In another s tu dy based o n long series
o f data. De et al. (1988) observed the 40-d ay mode in
upper wind Over the Ind ia n subcontinent. Subsequen­
tly, Chowdhury e al. (1988) co nfirm ed the low fre­
que ncy osc illa rio n in monsoon cloudiness an d ra infall
over India . They observed that !(}-20 day osci lla tio ns
were stronger in good mo nsoon year. Attempts were
also made 10 re la te the low frequen cy osc illa tio n.
mainly 40-d ay period by Singh a nd Kripa!ani (1990 )
with ENSO activi ty, The present authors ha ve tri ed 10












