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Low f requency intraseasonal oscillat ions in Indian
rainfall and outgoing longwave radiation
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AHSTRACT. In this stud y. Jbe interannual variations of the period and inten-uy of 30 40 days osc illa tio ns in
1'I10n..,00n rainfall are examined by uti lising daily rainfall da ta of 290 stations for a period of 80 ye ars. Their relation.
ship with the over..l l performa nce of the monsoon and ENSO phenomenon is a lso examined. Potential of these
o..chl atlons of "bout 4'J davs period in extended range forecasting of rainfall is examined by computing the cross­
corrc'mic ns betvecn the r.llnfall and the OL R over certain key regiom anf tha rain fall distr ibution over the whole
count ry i ll subseq uent few pentad s. Finally concurrent correlations between the 5--day O LR an d rainfall are ,,11;0
studied.

2. Data

(Singh and Krip ala ni 1985). T herefore, three impo rta nt
questions arise. T he fust quest ion is whether the
interannual varia bi lity of the in tensity and period of
these osc illations are rela ted in so me way to the overall
perfo r ma nc e of the India n monsoo n. ~ T he second
qu est ion relutes to the seasona lity in their amplitude.
If th e LFOs exhihit same period and intens ity du ring
particular monsoon a nd preceding pre mon so on seaso ns
then the o bservations in the p ie- monso o n season can b~
utilised fo r inferring the beha viour o f t he o sci lla t io ns
in the fo rthcom ing mo nsoon season. T he th ird q ues­
l ion is re la ted to the po tent ial of the se osci llations in
extended range pred iction of mo nsoon ra infall over
vario us parts o f India . These q uestio ns aie exami ned
in th e pr esent study by utilis ing lar ge sets of Indi an
rai nfall and OLR data . described in the next sect io n.

I. Jntroductlon

Even du rin g the peak or the mo nsoon season, it does
not rai n a t most o f the places o n every day. T he rain
occu rs in spells under t he influence of the synoptic
syste ms. T he ra in sp ells a rc int erspersed with the spe lls
of no rai n . Q uite often the rain or no rai n spells pro­
lon g beyond the life tim e of an indivi d ua l synoptic
system. Such varia t io ns arc associated with thc low
frcque.icy va riations of 10-20 day o r 30-60 day per iods.
The la tter oscillat io ns (henceforth to be called as lo w
freq uency osc illat io ns. L FOs) are associated with
globally eastwar d propagat ing wave nu mber I in
th e upp er t ro posp here a nd nort hward prop agating
tr o ugh/ ridge pa ttcrrs a nd cl o ud iness o ver the
lnd ia n m onsoo n re.~;on . Sikka a nd Gadgil ( 1980)
dem on str at ed clc.i r ly. fo r the first time. th e northward
propagati on 01cloudiness zones by us ing several years o f
sat e llite cloud dat u o ver th e Indian region. Acco rd ing to Dail y rain fall duta of 290 un iform ly d istr ibuted
them when the monsoo n is weak over centra l Ind ia (or statio ns are o btai ned for a per iod of 80yt ars (1901-
when th e break oc cu rs). an eas tward orie nte d cloudiness 1980) f, omlhe Indi a Meteor o logical Department. 2 . 5'
lone for ms near the eq uator ial ocean ic areas . This zo ne Lat. /lon g. block average s ha ve been prepared by ta king
arad uallv moves northward to revive the monsoon ove r simple ave rages o f th e rai nfa ll of th e stat io ns fa lling in
central Ind ia . Smi th a nd Sikka (1 g&7) furt her exa mined each block. 52 such blocks cover the ent ire co nt iguo us
such progressions in ra infa ll an d O LR. Accord ing India . On an ave rag e, about 6 stat ions fa ll in each su ch
to them and seve ral ot her authors. such nor thward hlock and the number of sta tions ar e sufficient for the
prog..cssions of weat her anomalies associated wit h the ki nd of ana lysis ea rned o ut in th is st ud y. Th e dai ly
40-day osci lla t io n are lin ked with the ac tive /brea k O LR dat a have. been o btain ed for a 2. 5' Lat. /Long.
cycle o f th e monsoon . An impo rtant feat ure of these grid fo r the period 1976-1986 fro m Dr. P.A . Ark in o f
osc illat ions is that they sho w co nsiderable intra scaso na l th e Clima te Analysis Cente r, USA. T hese dat a ha ve
and interannual vuriahihty in period and intensity a l.ead y heen corrected for the cha nge o f sa tellites.
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