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Types of Aurora 
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KEOGRAMS 

Source: aig.rtemp.ca 



Types of Aurora as seen in a Keogram 
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Patchy Pulsating Aurora- 2009 Jan 01 

 Auroral Arcs- 2011 Mar 02  



Sigma Phi Signature 
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              Wavelet Filtering 

 

• Mushini. S. C, et al. (2012), Improved amplitude and phase scintillation indices derived from wavelet - detrended high latitude GPS data., GPS solutions, Vol 16(3), 
363-373 

          
  
 Dr. Sajan Chandra Mushini                                                                                                                                                               14 May 2015                                         
                                                                                                           IES 2015, Alexandria, USA 
                                                              



          
  
 Dr. Sajan Chandra Mushini                                                                                                                                                               14 May 2015                                         
                                                                                                           IES 2015, Alexandria, USA 
                                                              






          
  
 Dr. Sajan Chandra Mushini                                                                                                                                                               14 May 2015                                         
                                                                                                           IES 2015, Alexandria, USA 
                                                              






Sigma Phi 
Patchy Pulsating Aurora   Auroral Arcs 
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Cycle slips associated with PPA and Arcs 
 
(a) PPA                                                                                         (b) Arcs 
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140 cases(hours) of each type 



Characteristic Irregularity 
Scale Size 
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Velocity Calculations   
Auroral Arc Patchy Pulsating Aurora 
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Bing Yang (2013), Using Patchy Pulsating Aurora to remote sense Magnetospheric Convection, AGU Fall Meeting, USA. 



Scale Size 
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Scale Size = Relative Vel./ frequency 



Irregularity Scale Size  
Patchy Pulsating Aurora Auroral Arc 
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“Spatialograms” 
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Irregularity Orientation 
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Sanikiluaq 2012 April 18 
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Sanikiluaq 2009 Jan 01 
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Conclusions and Future work 

•  PPA seem to be one effecting GPS signals more than Arcs 
•  PPA’s larger spatial scale and longer fluctuations can be attributed to 

this effect 
•  Arcs seem to have contribution from smaller irregularity scales   
    compared to PPA 
• Elevation dependence in scale lengths is more pronounced in PPA 

rather than Auroral Arcs pointing towards vertical orientation of 
irregularities in PPA (initial work, need to further studied) 

•  More cases and methods are being considered to remove some 
assumptions that were made. 
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Suggestions appreciated! 
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