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ABSTRACT. The structure and beha..iour of barotrcp ically unsta ble distur bances in the: vicinity of the
upper trop ospheric easterly jet du ring the summer monsoon is studied num erically with a linearized baro
tropic vorticity equation on an equatoria l p·p lanc. The easterly jet is approximated by a Bickley jet with a
stow zona l var iation , and the numerica l results arc compared with those of a simple theoret ical model
using the local phase speed and growth rate concepts. In the unstab le region the resultant structure of the
waves causes a spa tial growth greater than tha t predicted by the local growth ra tes deduced from a
parallel flow model. In lhe sta ble region the structure IC2 l! !:l to strong dynamic dampi ng. The implications
of the removal of planetary sca le kinetic t:n<Tl-'Y b)' the unstab le sbcrt waves a re also di.cus-cd.

of barotropic waves in a region of variable mean
wind. We are especially interested in the situatio n

In the northern hemisphere summer a strong where waves move into or out of baro tropically
easterly jet exists south of the Tibetan high at the unstable regions. Colton (1973) used a semi-spec-
200 mb level (Krishnamurti and Rogers 1970). tral numerical model to study the barotropic
Synoptic-scale moving disturbances occur at the interaction between disturbances and the mean flow.
level of the jet, and it appears that these dis- His long waves were forced with a specified diver-
turbances arise from barotropic instability of the gence field following the diagnostic model of Holton
basic flow. The jet contains regions of large vorti- and Colton (1972). He observed disturbances
city gradient where the necessary condition for forming in the easterly jet over the Indian Ocean,
barotropic instability is sometimes satisfied locally. and as the disturbances moved out of this region
If the observed disturbances were the result of baro- they tended to dissipate.
trop ic instability, they would extract energy from In this study we employ the linearized barotropic
the mean flow and the long waves, since these vorticity equatio n in a rectangular domain. The
waves combine with the mean ftow to give the mean zonal wind is an easterly hyperbolic-squared
large vorticity grad ient south of the Tibetan high. jet and the mean meridional wind is derived in such
Kanamitsu et al . (1972) have in fact showed a way that the mean ftow is non-divergent. Periodic
that wave numbers 6-8 in the wind spectrum in the forcing is introduced on the eastern boundary
region between 15°S and 15°N receive energy and a radiation condition is applied at the western
through barotropic interaction with the zonal boundary. As the waves move through the region
mean ftow and zonal wave number I. they grow or decay in relation to the local stability

In order to obtain a better understanding of these propert ies of the mean ftow, whereas at each point
upper tropospheric waves we study the behavi our the fields vary periodically.
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