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Conclusion 
There are similarities between the three different seasons of data presented. Most 
of the waves observed during the observational season tend to occur mid to late 

January and waves tend to travel in a ENE or WSW direction. 
 

A common feature in every season is that there are more waves with a horizontal 
wavelength less than 20km than any other wavelength combined and that the 

smallest vertical wavelength is around 15km.  
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Analysis 
   The steps outlined to the side are 
implemented in order to determine 

the presence of gravity waves. In 
order to determine wave parameters , 

a Fourier Transform is used to 
identify the wavelength, direction and 

phase. The vertical wavelength is 
determined by identifying nearby 

multiple emissions and the particular 
wave in them and determining how 

the wave has moved between the 
three emissions. The waves are 
filtered according to the criteria: 
𝜆ℎ > 10𝑘𝑚, 𝜆𝑚 > 7 𝑘𝑚, 𝜔𝑝𝑒𝑟𝑖𝑜𝑑 <

2 ℎ𝑜𝑢𝑟𝑠, Ω < 𝑁 

Introduction 
The goal of research project is to develop a reliable automated technique in 
detecting gravity waves and their parameters from an All Sky Imager. The 

instrument being used is the PEARL (Polar Environment Atmospheric Research 
Laboratory) All Sky Imager (PASI),  located in the high arctic at Eureka, Nunavut, 
Canada (80N 86W). PASI has been operating at PEARL since November 2007 and 

an automated technique to determine if gravity waves are present would allow 
for a good understanding of the climatology and dynamics events that can occur 

during the winter seasons.  

Instrument 
PASI is a CCD imaging system with six different narrow band interference filters. 

The filters used for the analysis on this poster are: sodium (at 589.3 nm), atomic 
oxygen green line (at 557.7nm) and hydroxyl (at 720-910nm notched at 865nm to 
mask molecular oxygen). The filters isolate emissions occurring at the following 

heights in the atmosphere: the hydroxyl emission occurs around 87km, the atomic 
oxygen green line emission occurs around 97km and the sodium emission occurs 

around 90km.  

Example of images 
that the PASI captures 

Picture of the 
PASI in 2007 

A wave event found and 
cleaned up from PASI 

Data Present 
During the observational seasons, there can be different events that lead to same  

of the images to be rejected for this analysis. Some of these events include the moon 
being present in the sky, instrument stopped working, power outage. 

The plots below show the intensity seen at the zenith of the instrument from  
1 November to 15 March during the 2008-2009, 2009-2010 and the 2012-2013 

seasons. 

  

Results 
After running this analysis for a season, we can track the change on a daily, 

monthly and seasonal basis and identify patterns in the wave parameters. The 
seasonal changes between 2008-2009, 2009-2010 Season and 2012-2013 seasons 

are below.  
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Seasonal Results for 2009-2010 Season 
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Seasonal Results for 2008-2009 Season 
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