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Introduction
Gravity waves (GWSs) are important drivers of variability and coupling in the global atmosphere and
consequently the performance of general circulation models is reliant on how accurately GWs are
represented in these models. There is a critical need for comprehensive observational studies of
GW properties and processes in order to inform the GW parameterization schemes used in models,
as well as provide truth references tor GW-resolving models. Lidars are powerful observational tools
for the study of atmospheric waves because of their capability to probe large altitude ranges at high
resolutions for long durations of time. This study presents statistics of GW properties in the
mesosphere and lower thermosphere (MLT) derived from spectral analysis of 10 years of data
collected by an Fe Boltzmann lidar at McMurdo Station, Antarctica. This lidar has revealed an
extremely rich environment in the MLT above McMurdo, which is dominated by a class of strong,
persistent GWs and characteristically different than the wave field in the stratosphere. The looming
question is: What is the source of the strong wave activity in the MLT?

Stratosphere vs MLT wave spectrum as shown by 2D FFT: Winter mean spectra of the 30 - 60
km and 81 - 105 km ranges show striking differences.

1) Distinct lack of upward phase progressing waves in the MLT compared to stratosphere

2) MLT is dominated by larger vertical wavelength waves in contrast to the stratosphere
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Turning point near 100 km in mean profiles may be
40 aresult of the wave spectrum changing or linked to
20 Doppler shifting by the background winds.

| However, signiticant variability exists on a case by
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600 Conclusions and Future Work

This work observationally characterizes the GWs in the MLT above McMurdo Station and further highlights the distinct differences between the MLT wave field and
that of the stratosphere. The following results hint that the MLT GWs are largely secondary waves:

1) The larger vertical wavelengths and phase speeds of waves in the MLT relative to the stratospheric waves

2) The lack of upward phase propagating waves in the MLT, implying (not always the case) that their source is lower in the atmosphere
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on the
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highest With this statistical baseline established, future work will involve looking further into the variability of these wave properties, as well as GW properties in the

stratosphere and background atmospheric conditions, to gain more insight into possible wave sources. The main candidate for the MLT GW source is secondary wave
generation, but more work is needed to provide supporting evidence from an observational standpoint and determine when other wave sources may be at play.
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