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Gravity waves observed by OH arirglow imaging at Rio Gallegos, Argentina, near
Andes: horizontal phase velocity spectrum analysis
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Atmospheric gravity waves play important roles in couplings in the terrestrial whole atmosphere, by transporting momen-
tum and energy vertically and horizontally. There are various sources of gravity waves such as meteorological disturbances,
surface topography, instability of jet stream, etc. Recently the secondary wave generation caused by breaking gravity waves
in the middle atmosphere has been recognized as a very important process because those waves can propagate into higher
altitudes and play a great role of transporting momentum and energy to higher altitudes and furthermore efficiently propagate
beyond the MLT region into the thermosphere/ionosphere to causes disturbances there. One of the gravity wave hot spots is
the region of Antarctic peninsula and the Andes, where strong mountain waves are excited by the tropospheric winds and the
topography.

We have been carrying out OH airglow imaging observations (87 km altitude) at Rio Gallegos, Patagonia, Argentine
(51.6S, 69.3W) near the Andes since late 2017. In this study, we report the gravity wave horizontal phase velocity spectrum,
i.e., the distribution of the gravity wave energy in the 2-D horizontal phase velocity domain observed in 2018.

In 2018, we obtained 138 nights of clear-sky and moonless images. The characteristics of the airglow images at Rio
Gallegos were the quasi-stationary waves, suggesting the effect of mountain wave, and the wave breaking events, suggesting
large amplitude of the waves. These suggest that the observation site, Rio Gallegos, is located under the region of strong
gravity wave activity due to the Andes mountains. These characteristics show similarity with the finding by Pautet et al.,
(2021) by winter-time observation at Rio Grande (54S, 68W), but the quasi-stationary waves by our observation seem to be
less frequent.

Horizontal phase velocity spectral analysis (M-transform, Matsuda et al., 2014) has been applied to pick up the waves with
periods of 5-60 min, and with horizontal wavelengths of 10-100 km. We found that the spectrum was very widespread up
to 150 m/s, and very frequently clear signal of wind filtering (wind blocking) due to the stratopause zonal wind. In summer
(Nov-Feb) primary propagation was eastward. In early (Mar-April) and late (ASO) winter, phase speed is fast/broad and
showing clear wind blocking. In mid-winter, spectral peaks spreads to E-W around zero. Gravity wave energy (I'/I) seems
to be the largest around August-September, and larger than Syowa station where the late winter peak is not clear. Summer
sub-peak also recognized.

Our observation results indicate that the horizontal phase velocity spectrum is a useful way to investigate to identify the
altitude range of the generation of the gravity waves observed in the airglow layer at around 85-90 km height.



