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The Lagrangian-mean meridional circulation in the middle atmosphere not only transports ozone but also changes the tempe
ature structure in the atmosphere. This meridional circulation is driven by the momentum redistribution by atmospheric waves
In many previous studies, the steady-state assumption is used in the analysis of the meridional circulation. In general, howeve
the wave forcing changes transiently and the understanding with the steady-state assumption has limitation. Therefore, in th
research, we investigate the response of the meridional circulation to the unsteady wave forcing.

The large-scale atmospheric response to the forcing can be described by the linear response because Rossby number is st
ciently small. Green’s function is one of useful methods for the analysis of the linear response to the forcing. Thus, we obtainec
the horizontal divergence, which describe the meridional circulation, by using the Green'’s function method. As the wave forcing,
we set an external forcing for the zonal momentum equation. The dependence of the shape and time variation of wave forcin
on the formation of the meridional circulation is examined.

For the forcing with a step function in time, gravity waves in a wide range of frequencies are radiated as a transient response
and a quasi-steady meridional circulation as well as inertial oscillations finally remain. This meridional circulation is composed
of two cells in the vertical, and accords with the circulation which was analytically obtained as the steady state. Time scale
needed for the formation of the meridional circulation depends on the shape of the wave forcing, as is consistent with a theoret
cal expectation. In addition, it is shown that the group velocity of gravity waves radiating from the source region determine the
time scale of the circulation formation. We also investigate the case for the forcing changes gradually, slower than the inertia
period. The response is mainly in the form of meridional circulation and changes slowly following the changing force.
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