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ABSTRACT. Linear baroclinic stability analysis of the mean monsoon zonal flow for varying
vertical shear in lhe boundary layer is performed by using an adiabatic, quasi-geos trcphlc, 25· la)'l:r,
numerical model with Ekman boundary layer friction. II is found thai Ekman friction reduces the
growth rates in the short wave region (L ~ 3000 km } . It is important to note tbat the friction plays a
crucial role in the selection of the short preferred wave.

In order 10 find tbe effect of friction expllcitly , the vertical structures of the: viscous and Inviscid
preferred waves are computed. It is concluded that the effect of friction on the vertical structure of
wave amplitudes is proportional to the wind shear below tbe basic westerly wind maximum. The
vertical tilts of the wave 3§ well as vertical extension arc increased due 10 friction. Further, it is
noticed that the friction induces direct circulation in the lower layers.

2. The b.te state

quantitative effects cannot be visualised unless the ex
periment is repeated for the monsoonal zonal flow.

Vertical wind shear is an important parameter to
determine baroclinic growth of unstable waves (Charney
1947). In this study main objective is to obtain the role
of Ekman friction on the baroclinic growth and vertical
structure of the short unstable waves depending on the
wind shear in the boundary layer. Generally the top
of the boundary layer is considered to be 900mb. But in
the tropical region during monsoon season, the depth of
the boundary layer increases and reaches upto 850 mb.
Therefore, In order to find the effect of friction depend
ing on the wind shear, different vertical wind profiles
below 850 mb are considered. Further, the effect of
Ekman friction on the vertical structure and baroclinic
energy conversions are obtained.

I. lolrodu<tlon

The atmospheric boundary layer is now being treated
as an integral part of the atmospheric dynamics, so that
the motions and transports of the boundary layer may be
related to large scale dynamics. Ekman boundary
layer friction is one of the important physical processes
which is known to influence the development of monsoon
disturbances. The role of baroclinic machanism in the
Formation of monsoon disturbances was established
by Mishra and Salvekar (1980). Recently an attempt
is made by Salvekar and Mishra (1985) to investigate
the vertical structure and the energy processes of mon
soon disturbances in the presence of Ekman boundary
layer friction.

The effects of Ekman friction on the mid-latitude
baroclinic unstable waves have been explored in great
depth, but very few studies are available on' the mon
soonal zonal flow(Satyan et al. 1980. Dash and Keshava-
murty 1982). The qualitative effects of Ekman friction The basic stale parameters, zonal wind uand inverse
on the monsoonal zonal flow can be understood from the static stability ,,-' which are the inputs of the model
effects noticed on the mid-latitude zonal lIow but the are obtained analytically by using the seasonal averaged
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