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A linear model study of the mid-tropospheric ridge and its
displacement - inclusion of a surface heat sink
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A8ST RACT. A linear model of the steady response of a stratified fluid to isolated heal SOW'CeS
is used to study the maintainence of the mean position of the mid-tropospheric ridge and its
displacement. There is evidence from recent observational studies Lhal l.he winter/spring snow covet
over Eurasia is negatively related to the April .soo hP. ridge position along 7.s~. In OlD' earlier
study, we proposed. possible physical mechanism of !he southward displacement of !he mid.uopospheric
ridge. In this study the anomalous cooling associated with the: increased snow cover in Eurasia is
considered as a heal sink (extending 10 me surface). north of lhe tropical heal sources. It is demonstrated
that sucha swface healsinkcan also result in significant southward displacement oC the mid-tropospheric
ridge.

Key w..-ds - Mid-trcpospberic ridge. Heat sources. Surface heatsink. Southwest monsoon. Normal
modes.

I. Introduction

A mid-tropospheric ridge pattern ove r south India

and its seasonal migration is a well known feature of
the climatology ove r the Indian regio n. The latitudinal
position of the 500 hPa ridge a long 75"E in April is
one of the most important predictors of the summer
monso on rainfall. Banerjee et at. ( 19 78) fir st
demonstrated that if the latitudinal posuion of the 500

hPa ridge duri ng April is much south (north) of its
nonnal position rainfall over India for the subsequent

summer monsoon is mostly much below (above) nonnal.

Earlier studies (Blanford 1884, Hahn and Shukla 1976.

(29)

Bhanukumar 1988) indieate thaI large and persistent
winter snow cover ove r Eurasia can delay and weaken
the spring and summer heati ng of the land masses, SO

essentia l for the establishment of the large scale
monsoonal now.

Mooley el at, (1986) argued lbat the location of

the mid-tropo spheric ridge along 75"E is a measure
of the influence exerted by the troug hs in the westerlies

on the upper tropospheric thermal conditions over north
and central India. Shukla and Mooley (1987 ) found a

correlation coefficient of ~.49 between the April 500

hPa ridge location and December through March
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