Propagation characteristics of gravity waves observed
by airglow imaging At Syowa Station(69S,39E), Antarctica
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Atmospheric gravity waves (AGWs), which are generated in the lower atmosphere, transport significant amount of energy
and momentum into the mesosphere and lower thermosphere and cause the mean wind accelerations in the mesosphere. This
momentum deposit drives the general circulation and affects the temperature structure. Observational techniques, such as radar,
lidar, airglow imaging, have been used for investigating AGWs, but in Antarctica observations of AGWs are very limited
because of the lack of observation site.

Airglow imaging is useful for investigating the horizontal structures of AGWs and had been operated at Rothera Station (67S,
68W) (Diettrich et al., 2005; Espy et al 2006), Halley Station (75S, 26 W)(Nielsen et al., 2012; Espy et al., 20006), Ferraz
Station (625, 58W)(Bageston et al., 2011), South Pole Station (90S)( S.Suzuki et al., 2011). Airglow imagers have been
operated by the Japanese Antarctic Research Expedition (JARE) at Syowa Station (695, 39E), Antarctica in 2002 and between
2008 and 2012.

We report inter-annual and seasonal variations of AGW parameters such as horizontal propagation direction, wavelength, and
phase velocity over Syowa Station, and comparisons of those with those at other Antarctic sites will be presented.

References

Bageston, J. V., Wrasse, C. M., Gobbi, D., Takahashi, H., and Souza, P. B., Observation of mesospheric gravity waves at
Comandante Ferraz Antarctica Station (62° S), Ann. Geophys., 27, 2593-2598, doi:10.5194/angeo-27-2593-2009, 2009.

Diettrich, J. C., G. J. Nott, P. J. Espy, G. R. Swenson, X. Chu, M. J. Taylor, D. M. Riggin, and D. C. Fritts (2005), High
frequency atmospheric gravity-wave properties using Fe-lidar and OH-imager observations, Geophys. Res. Lett., 32, L09801,
doi:10.1029/2004GL021944.

Espy, P. J., R. E. Hibbins, G. R. Swenson, J. Tang, M. J. Taylor, D. M. Riggin, and D. C. Fritts (2006), Regional variations of
meso- spheric gravity—wave momentum flux over Antarctica, Ann. Geophys., 24, 81-88.

Nielsen, K., M. J. Taylor, R. E. Hibbins, M. J. Jarvis, and J. M. Russell III (2012), On the nature of short-period mesospheric
gravity wave propagation over Halley, Antarctica, J. Geophys. Res., 117, D05124, d0i:10.1029/2011JD016261.

Suzuki, S., M. Tsutsumi, S. E. Palo, Y. Ebihara, M. Taguchi, and M. Ejiri (2011), Short-period gravity waves and ripples in the
South Pole mesosphere, J. Geophys. Res., 116, D19109, doi:10.1029/2011JD015882.



