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Qyasi-bienniaL oscillation and summer southwest mon soon
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ABSTRACT. Stratospheric circulation in the height range of 16 10 60 km in the equatorial region
has been studied using the rocket wind data of Thumba.

II is inferred that the qua si-biennial oscillation in the lower and middle stratos phere arc out or
phase b)' six months. The dominant feature in the lower stratosphere is the appearance of the monsoon
easterlies during the period June to September. The westerlies Or easterlies in the lower stratosphere
over the equator extend to about lOON in the period November to May. In the middle stratosphere.
the quasi-biennial oscillation follows a regular alternation of easterlies and westerlies with a downward
phase propogarion of one km per month, while the quasi-biennial oscillation in the lower stratosphere
interacts with the monso on circulation.

The four possible wind phases W. W/E, E and BfW during March to May in the equatorial lower
stratosphere are linked with the onset of southwest monsoon near the normal date and normal rains
Over India. Appearan ce of the easterlies in the lower stratosphere over Gan Island in May is an indi
cation of the onset of monsoon over Kerala a month later.

The Berson westerlies are a poleward extension of the equatorial westerlies, rather than a dC!>CCDt
from the upper stratosphere. The out of phase relatio nship between QBO in the lower and middle
stratospheres suggests an interaction between the QBO and monsoon circulation. The phase of the QBO
over the equator appears to give a prior indication of the onset of the so uthwest monsoon over Kerala
and also the rainfall in the centra) paris of the count ry.

Kn owledge of stratospheric circulation may be
used in seasonal forecasting for macro processes in
the atmosphere are better expressed in the stratos
phe re than in the troposphere, as a number of small
perturbations disappear with increase in height
and the seasonal nature of the stratospheric pro
cesses is well defined . In the 1960' s, a llention was
given to the significance of higher layers of the
atmos phere as predicto rs of tropospheric processes
for long period s. In pa rti cular. Ebd oo (1966) esta
blished a dependance of the general characteristic
of wea ther on time of transit ion to easte rly circu
lat ion at 50 mb surface. Labtize (1962) discovered
a connection between the eq uatorial quasi
biennial cycle of the str atospheric circulation and
the summer characteristics in Europe. The wester
Iy flow of the cycle corresp onds to a warm summer
and the easterly flow to a cold wet summer,

In the present paper a study has been made of
the quas i biennial oscillation (Q BO· in th e zonal
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Int roduction1.

The quasi-bienn ial oscillation in the zonal winds
of equatorial stratosphere has been a subject of
intense study in last two decades. O bservat ional
studies of Wallace and Kau sky (1968) and theoreti
cal model of Lindzen and Holton (1968) suggest
that planetary scale vertica lly propagating internal
gravi ty waves a re the mome ntum source for the
oscilla tion. Absorption of the westerly (easterly) 
momentum in the westerly (easterly) shear zones
result in the general downward propagation of
two shear zon es, giving an alternation in zonally
symmetric east and west wind regimes from one
year to the next with a period varying between 20 to
30 months. The oscillation probably originates
near 30 km level and propagates downward at the
rate of I km /month without any change in ampli
tude in height range of 30 to 24 km, below which
there is a rapid attenuation.


















