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ABSTR ACT. A non-hyd rostatic, barotropic , dive rgent model is proposed to study the interaction
of the wave s in the equ atorial stratosphere. The study gives rise 10 a parame ter e-t which represents
the exten t o f the non-hydrostnricity of the equatorial a tmosphere and essentially depend s on the ear th's
rotation alone. By applying the mel hod of multiple scale!'>. it has been shown that the single layer
barotropic model can, among all the equatori al waves in the atmosphere, support the interaction of
Kelvin waves a lone. The anal ysis shows how the interacting Kel vin waves transfer energy to generate
westerl ies on the time scale Tla 2 which is approxim ately 26 months that is known 10 be the period
of regular alteration of zonally symmetric easterly and westerly wind regimes in the equatorial strato
sphere.

maximum am plitude of 20 m/sec and of half wid th of
about 12° latitude ( Reed an d Rogers 1961, Varyand
and Ebdon 1961).

I . Introduction

For prediction of weather on lon g time sca les, meteor
ologists have sought period icities in atmospheric
mot ion, Correlat ion of weather with l I-ycar solar
period. lunar phases and sun ~pot activity are examples
of such periodici ties. Recently, attention has been
drawn to Quasi-Biennial Oscillat ions (Q IIO) and its
relation with t he monsoo n.

Large-scale equatorial waves play an important role
in producing variations in me-an zonal winds associated
with QBO. Observa tions by Hirota (1978) and theore
tical studies by others (Ho lton and Lindzen 1972;
Du nkerton 1978: Hollon a nd Lindzen 1968; Lindzen
1967: Lindzen 1970: Lindzen and Ho lton 1968 : Lindzen

Qu asi-Bienn ial Oscillat ions (QIIO) a re regula r a llera- and Mat suno 1968) indicat e that the westerly Kelvin
tion of zonally symmetric easterl y a nd westerly windsj waves and the easterly mixed Ro ssby-gravity waves
with a period of about 16 months. As pointed out are the prominent waves which generate biennial
(Holton 1978), successive rcgimc st first appear at 30 periodicity. Kelvin waves transfer westerly momentum
km but propagate downwards at the rate of I km! upward thereby providing a source of westerl y mo-
month. The downward propagati on occurs without mentum for setting up of westerly regimes, while mixed
loss of ampli tude between 30 km and 23 km but rapid Rossby-gravity waves induce a mean meridional circu-
attenuation takes place below 23 km . T he two regimes lation having stro ng horizontal hea ting, which through
are nearly ind istinguishable ncar the troposphere. the coriolis acceleration, produce an easterly accele-
Another characteristic of the Q BO is tha t the oscillat ions rati on. It may thus be seen that as a result of influence
are fou nd to be symmetric about the equator with a of Kelvin waves and the mixed Rossby-gravity waves,

"This work has been carried ou t under the research project sponsored by the Dept. of Science and Technology. Govt. of India.
• • India Meteorological Department, New Delhi .
t Assoc iated with the wind oscillation. there is a temperature oscillation that has an amplitude of the order of 3eC at 25 km. As in

thc case of wind oscillation the phase of the temperature oscillation is maximum at the highest levels and progresses downwards. Because
the temperatureoscillation is considerablysrnall. ftsstructure is known in lessdetail .

tThe easterlies arc slightly stronger than the westerlies so that the zonal wind averaged over an entire period. is from the east.
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