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Lateral ejfects on monsoon systems".

PETER J. WEBSTE Rt

Department of Atmospheric Sciences, University of Washington,
Seattle, Washington , U.S.A.

AB STRACT. A theoretical study of the interaction of remote effects on the monsoon system is described.
Such effects, in particular the cress-equatorial influence of the rapid lv evolving southern hemisphere equinoctial
circulation in the late northern hemisphere spring and again in the fall, have been speculated from observation .

To study such interaction. a primitive barotropic model is developed which contains a basic flow in the
equatorial regions which is a function of both latitude and longitude. Such a flow contains the influence of the
large-scale stationary eddies of low-latitudes which has the effect o f producing a "critical latitude" that is also a
function of both longitude and latitude. In this manner equatorward propagating energy from mid-latitude
disturbances has the opportunity to propagate through the equatorial regions and thus modify the basie
structure of the monsoon regime.

I. Introduetloo

Specifically addressing the problem of the
influence of mid-latitude phenomena on equatorial
motions, Charney (1969) and Bennell and Young
(1971 ) defined the selectiveness of a basic field
to lateral (i.e., north- south) wave propagation.
Waves with phase speeds somewhere equal to that
of the basic flow at some latitude (the location
being referred to as the " critical latitude" or in a
more general sense as the "critical level") are
absorbed or interact with the mean fl ow at that
latitude. Only extremely large-scale waves which
would propagate westward faster than the assumed
westward basic flow were free to propagate across
the equator. Such modes. argued Charney,
possessed sufficient ly small energy to be of signi
ficance and those mid-lat itude modes of sufficiently
high energy to invoke a significant response
within the tropics would be successfully precluded
by an efficient basic flow filter.

If the arguments of Charney and Bennett and
Young did appl y to the real atm osphere the large
scale and high amplitude disturbances pro
pagating through the westerlies of the southern
hemisphere (Webster and Curtin 1974, 1975), the
growing quasi-stationary modes of the transitional
seasons in either hemisphere and the intense winter
disturbances occurring over eastern Asia and the
western Pacific Ocean would appear to impart
lillie impact on near-equatorial motions or pheno
mena in the adjacent hemisphere. In effect then
each hemisphere would be effectively independent
on time scales less than seasonal.

Theoretical predictions 10 the contrary, there is
mount ing observational evidence of co nsiderable
dynamical interaction between the hemispheres.
For example, relat ionships between the upper
tropospheric westerlies were discussed by Rad ok
and Grant (1957) in the Aust ralasian and Indian
Ocean sectors. Considerab le momentum flux by
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