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ABSTRACT

The Polar Mesospheric Clouds (PMC) measurements can help us understand better how the solar cycle can impact our upper and middle atmosphere. It also provides a tracer to monitor the climate change in this region, and study atmospheric dynamics. This project aims to analyze the PMC data collected from an Fe Boltzmann temperature lidar,
located at Arrival Heights (77.84S, 166.67E) near McMurdo, Antarctica and operated by the University of Colorado at Boulder. The lidar team has managed to collect data continuously for 9 seasons, beginning in December 2010. These consecutive years of data allows us to register the main characteristics of Polar Mesospheric Clouds, as well as
their occurrence in this latitude. The aim of this endeavor is to analyze the data from December 2010 to February 2019. The months registered will include November, December, January, and February. The main aspects to be studied under these conditions include inter-annual, seasonal, diurnal variations to PMC conditions and, afterwards,
extrapolate significant behavior. It will try to build upon Chu et al. [2003], [2006], and [2011] to consolidate data and identity some possible Solar Cycle relationship. It is also important to note the mounting evidence for the anti-correlation between PMC brightness and centroid altitude supporting Chu et al. [2006]. Both the seasonal averages and
non-averaged data points have a statistically significant anti-correlation. In addition, the solar cycle analysis had interesting results. There was no clear signature of anti-correlation between Lyman-alpha irradiance at 121.5nm and total backscatter coefficient. These findings support Hervig et al. [2016], where water anomaly is greatly diminished
after 2005. Solar cycle response isn’t nearly as strong as previous cycles. There might be some inter-atmospheric coupling effects, such as QBOs and Polar vortexes.
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. Screening of the data using limits for signal to Noise Ratio (SNR). The 372 nm channel the cutoff SNR was 2.8, while

374 nm channel had a cutoff of 8.2.
The 374 nm layer plots used to recognize PMC signatures take advantage of a smooth normalized signal in time with a
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4. Generate plots of pure PMC signal vs time:
1. Compute R(2), Bppc(2), Btotaly Zc» Orys Using procedure described by Chu et al [2003] .
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Figure 15 - Peak between the 20th and the 40th day after solstice. These 4 seasons
were selected because they have the highest amount of PMC hours.

Figure 14 — PMC parameters diurnal variation with UT
time. Local time = UT time + 11.11 hours.

Table 4 - Parameters for Harmonic Fits to the PMC Data

years.



