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Abstract and Background Results

Lidar Observations of gravity waves have been made over Relative Temperture Perturbations Potential energy density (Epm) characterizes the strength of wave | These spectra represent the 10-yr average of monthly m-spectra found
McMurdo Station, Antarctica near-continuously since 2P I perturbations and grows exponentially with altitude alongside @ by Hanning-windowing and an autoregressive pre-whitening/post-
2010!% 2], Lidar can measure waves in a wide spectra from %" decreasing background density. The newly developed Interleaved | coloring (PWPC) 4l in order to minimize leakage of low-wavenumber
diurnal tides to turbulence, enabling a range of studies. Method 13! was used for these calculations, described briefly below. The | power. Spectral power in this case was calculated by the equations
These gravity waves are persistent, appearing in nearly use of this method enabled reliable winter measurements up to 70 km | below. These spectra are considered preliminary results, as the
every observation, extending from the lower stratosphere B enhancing study of the gap region between the Rayleigh and MLT data. analysis and PWPC process need additional fine-tuning.

to the mesosphere-lower-thermosphere (MLT). 0 The Interleaved Method:

UT Hour Directly cz?lculated .Epm in inht.erently bjased The sample is split intg two independent  This generates two samples whose.wave component is correlated, and noi§e Winter, Spring, Fall, 30-65/70 km
by the noise seen in Eq. 2. This complicates  temperature perturbation samples by components are not. Upon calculating a covariance from these samples as in A S | -
ThIS Va ria blllty StUdy iS enabIEd the use of Epm and necessitates a correction  grouping alternating photon counts. This Eg. 3, the averaging causes the noise components approach zero, f Preliminary |
method. The Interleaved Method was emulates two lidars making measurements systematically removing any bias from the variance. ' ;
by the 1O'yr dataSEt d nd Sed rChES recently developed to handle this problem. on the same atmosphere parcel. This covariance can then be used in lieu of variance in Eq. 1 to calculate a bias-

fOr trendS and relations Wlthln free Epm. Jandreau and Chu, 2022 explored this and other bias removal

methods and found the Interleaved Method best for this case.
both wave energy measurements
and the spectral components of 65 @ 1 | MLTRegion _
these waves. Variability is found 2.Var[Ttora(2)] = [Tiora(2)]? = (T' + AT)?= (T')?+ (AT)*+ (2F'AT) e
in all of these f but furth “l (. | - 10
In a O. these Tactors, u. urther 3.CoVygpe = T'aT's =T 4T'5 +%+W+%= Vertical Wavenumber (1/m)
study is needed to confirm and

All Seasons, 30-50 km
expand the spectral properties.
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Assess vertical coupling: “How does the lower atmosphere affect the upper?” e w0t 4 RS PSD(w) Vertical Wavenumber (1/m)
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Observe/confirm gravity wave interactions with each other and with external factors

Above: Spectral plots showing statistical m power distribution

Data Discussion of Variability Conclusions

This data has been collected over the 10-yr McMurdo Lidar Due to the low-altitude of summer data, this There appears to be minor seasonal variation in the
campaign. The data used here comes from a Fe Boltzmann lidar variability study was limited to 30-50 km in order to ' ——Raw profle eliminary spectral properties, but no major year-to-year
which measures the stratosphere and mesosphere using Rayleigh compare all months. The spectral variation curves ——Smoothed profile variability is found. This is a preliminary presentation of

ttering. and the MLT usine Fe resonance fluor ce were smoothed by 6-months to highlight trends an ongoing work to characterize McMurdo’s wave
>Catlering, a c Using Fe resonance nuoresce ' energies and spectra, further study will be needed to

confirm these trends and analyze their development
over different altitude ranges.
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Characteristic wavenumber is where the slope of the
spectrum begins to change to a steeper slope.
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This data is processed according to its SNR; May, Jun,

higher SNR seasons span a wider range. Jul. Au 30-70 km 5
Data is screened according to its . 5 The slope is determined by fitting a line for the 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Future efforts will largely focus on improving spectral

uncertainty level (>2.5% is removed). Nov, Dec, 30-50 km equation  logy(y) =m xlog;o(x) +b to the <10 calculations, applying the process to w-spectra, and

Jan, Feb portion of the spectrum from the characteristic eliminary performing these calculations on MLT gravity waves. A
The wave perturbations were found by wavenumber to the high end of the spectrum. major step following these will be to analyze the

' Mar, Apr, . 2
o iltoring o ah e e, S Op variations to determine their causes and driving factors.
spectrally filtering to the ranges below. ep, Oct
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30-65 km For comparison, 30-50 km Epm means and their fits
(diurnal + semidiurnal) are shown, processed with -
the Interleaved Method. This shows a known 5 References
seasonal asymmetry and year-to-year variation [> 6!, 0.5
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