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ON THE OVERSTABILITY CONYECTION

Mankin Mak

(Dept.of Atmospheric Sciences University of Illinois, Urbana)

Li Chongyin
(Institute of Atmospheric Physics, Academia Sinico)

Abstract

The oscillatory mode of instability in a rotating fluid layer heated
from below is investigated with a combination of Eulerian and Lagran-
gian analyses. An exact analysis is made for the case of twe {ree sur-
faces, The method of asymptotic matching between a boundary layer
solutieon and an interior solution is used to analyse the case of one free
and one rigid bounding surfaces. The lagrangian analyses results indicate
that the oscillatory character of the instability arises from dual effects
of the thermal diffusion in a rotating weakly viscous fluid. Provided that
the rotation rate is not too large, fluid parcels can be alternately become
overcooled and overheated due to large heat exchange with its environ-
ment during the relatively long trajectory. This process gives rise to a
positive feedback, and hence instability,

The oscillatory vortices, observed in a recent laboratory experiment
which was designeld to simulate the flow over a heated model Tibetan
plateau, is interpretable with the notion of such an oscillatory in-

stability.
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