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Association between mid-latitude circulation and Indian monsoon rainfall
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ABSTRA.CT. The statistical relationship between the summer monsoon rainfall over India andmid-latitudegeneral
circulationat the500 hPa level was investigatedfor lheperiod 1971 · 1989. The index used10 characterise general circulation
feature is the: perturbation of the zonal flow (ratio of meridional 10 zonal index) for the latitudinal band 3S"N· '7O"'N over
differentgeographicalarea and the hemisphere. It was found that the perturbation of thezonal flow during. preceding January
over (he geographical sector I (45°W.900E) shows significant relationship with the subsequent Indian summer monsoon
rainfall in an inverse manner. Thus. the perturbation of the mid-latitude circulation during preceding January over the
geographicalsector I seemstobeauseful predictorof thesubsequent Indianmonsoon rainfall.Significant simultaneous inverse
releu onship also exists betwee n perturbationof mid -latitude zonal flowduringJuly to SeptemberoverSector2 (90"E- 160

0W

)
andsummer monsoon rainfallover northwest India.
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1. Introd uction

During the peak of the southwest monsoon season i.e.•
July and August, the nort hern hemi spheric mid-lati tude

westerlies in the upper troposphere remain confined to the
north of 35°N ti .e.. outside Indian subco ntinent) in the
longitudes of Indian region. The southwest monsoon pre
dominates south of these hemispheric westerlies. Hemi
spheric heat and momentum halance requires interaction
betweentropics and extratrop ics , Such interaction between
tropics and rnidlatitude circulation occ urs through quasi
stationary and transient non periodic long waves. This in
teraction results in a quasi-periodic fluctuation of the
mid-latitude generalcirculationbetween highand low zonal
indexcirculation known as index cycle. An extremely high
or low index situation rarely- persists for over a month
resulti ng in abn ormal weather throughout the world (Wada

1975). Ov er Indi an reg ion, interac tion occurs mainl y in the

midd le and upper lroposphere due to the prese nce of the

Himalayas.

Several studies do in facl indicate that there mig ht be
significant influence of the atmospheric circulation overthe
northern hemispheric mid-latitude on (he simultaneous per
formance of the Indian monsoon and its rainfall.
Ramaswamy ( 1965) was the first who showed synop tically
that there is a close relation between the Indian monsoon
rainfall and the zonal index . Wad. ( 197 1) found sig nificant
posi tive co rre lations be tween monthly rai nfa ll for July and
August in Calcutta and zonal indices at 500 hPa over the
eastern hemisphere. Winstanley (1973) also obse rved in
creasing(decreasing) zonalcirculationto beassociated with
increasing (decreasing) monsoon rainfall over India and
Sahe l Ram an and Rao ( 1981) associated prolonged breaks
in Indian monsoon with upper tropospher ic bloc king ridges
overeast and west Asia. Several studies have been made of
the relation between monsoon rain fall and the position of
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