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ABSlltAcr. A linear model of the ..cady response or. slral . f'~J fluid to isolated heat source, iJ used to
Itudy the maintaincnce of the mean position orlhe miJ.. mpospheric ';Lire and iU displacemenllt is welt
known lb althe performance uClbe IOUthwest Indian monsoon lJ inlima.ely mated to the latitudinal po sition
cf the Aplil500 hPa ridee alona 7S·E. Recent obIt'rvalionalll1Ulliesha~ demonstrated that the winterlsprina
lnow COWf over Eur.lIi. are nea.lively mated to the April suu hP. rid¥c position. In this study Wle propole

one possible phYSk:'al mech.anism of soulhwanJ displaaomenl o(the mid...ropospheric ridee. The encmeloua
coolina ISsodaled -';Ih the increallt'd mow cover in ' Eura.ia ilia)' be contiderai u a he.1 sin k north o(lhe
tropical heat sou rces. II is demonstr••ed .he. such • hee t .sink can reR.llt in li,:niOcant lOuthwanJ diJplaee-­
mem of the mil1...ropospheric rid&e.
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I . Inlrodactlon

II is well known that Indian economy is heavily
dependent on the performance of the southweSl
monsoon and hence over the last century, various
attempts have been made to evolve melhods of pre­
dieting the monsoonal rainfall. A review of these
attempts is available in the literature (Rao 1965,
Shukla 1987, Haste math and Greischar 1993).

A mid-troposphere ridge panern over south
India and Its seasonal migration is a well known
feature of the climalOlol)' over the Indian region.
Earlier studies (Banerjee et 01. 1978) have shown
that iflhe latitudinal position of the 5OO.hPa ridee
during April is much soulh (north) of its normal
posilion. rainfall over India for lhe subsequenl.um­
mer monsoon is mostly much below (abOve) noe­
mal. The abOve resull is further subscantialed by
Rao (1981). Mooley eI 01. (1986) have shown lhalthe
relationship between lh. April ridee position and
monsoon rainfall oyer India Is hiehly slanificanl
and scable. Venna (1980) ellamined lhe monthly
mean anomalies of 300-100 hPa lhlckne~, which is
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~ measure of the ppper tropospheric temperature
anomaly, for 10 years (1968-77) for selected stations
over India. Venna found that the anomalies in April
and May tend to persist for the whole monsoon
season, and thaI negative (positive) thickness
anomalies in the pre-monsoon months are asso­
elated wilh negative (positive) anomalies of Indian
summer monsoon rainfall. The long persistence of
anomalies in thickness during the months of April
and May are more likely 10 be related 10 some
slowly varying boundary forcing at the earth's sue­
face (Shukla 1987). A strong contender for slowly
varyine boundary forcing at the earth's surface due­
Ine the pre-monsoon months Is the snow cover
over Eurasia.

Blanford (1884) was lhe firsl to consider lhe
elfecl of elleessive winler and sprine snowfall in lhe
Himalayas on the subsequenl monsoon rainfall in
India. Hahn and Shukla (1976), afler eumlnine 11
years of salellile derived snow cover over Eurasia
and summer monsoon rainfall over India, found an
Inverse relalionship belween the area elltent ofwin­
ter snow cover over Eurasia and Indian summer
















