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Inertia-gravity waves are observed in the lower stratosphere
over Macquarie Island in high-resolution upper-air ozonesonde
soundings of wind and temperature during 1994 and November
1996 — August 1997. Hodograph analyses of the soundings show
that inertia-gravity waves are least common in the stratosphere
during the austral winter. Furthermore, the analyses imply that
the waves originate in the troposphere.

Most of the study focuses on 27 March 1994. Two gravity
wave modes are identified in the ozonesonde sounding using a
continuous wavelet transform analysis. These modes have ver-
tical wavelengths of ~2 km and 5-6 km. The smaller vertical
wavelength mode is also identified by a modified Stokes’
Parameter method and observed in the hodograph of the hori-
zontal perturbation winds indicating good agreement between
the methods.

The source of the two gravity wave modes is investigated
using GROGRAT, the ray-tracing model developed by Marks
and Eckermann. A cone of rays is released 21 km above
Macquarie Island and traced backwards in time. These rays
suggest that both gravity wave modes were generated in the jet-
front system upstream of Macquarie Island (at the time of the
sounding). The vertical wavelength varied along the ray paths
with the largest values occurring in the vicinity of the jet core.

Upward-radiating internal gravity waves provide an
important mechanism for transporting energy and
momentum from the troposphere into the middle
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atmosphere. Subsequent dissipation of the gravity
waves at high levels in the atmosphere acts to deceler-
ate the winds at those levels, and in this way, the waves
help drive the meridional circulation of the middle
atmosphere. It is thought that gravity waves are gener-
ated principally in the troposphere by flow over orog-
raphy (for example see Baines (1995), and Lane et al.
(2000)); by convection (for example see Lane et al.



























