
  Slide 1 2017 CEDAR Workshop 

Common Volume Observations at Jicamarca  
Using a Multi-GNSS Receiver  

and COSMIC RO Measurements  
to Study Ionospheric Irregularities 

Brian Breitsch, Jade Morton 
Colorado State University 



  Slide 2 2017 CEDAR Workshop 

Motivation and Problem Statement 
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Ground GNSS Tracks at Jicamarca 
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COSMIC Track 

Dual Frequency Estimation Results are Different for L1-L2, L1-L5, and L2-L5 
and for Triple Frequency Estimations 

2016_04_03, Puerto Rico, GPS PRN 03 
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Common Volume Geometry  

LEO 

TP: Tangent Point 
ROI: Region of Interest 
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GPS-ground RX 
GPS-LEO RX 
LEO SV trajectory 
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Example Common Volume Observations and Data Availability 

2012-01-01, Jicamarca 
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Example: A Closer Look (Peru Station) 

2012-01-01, Jicamarca 
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Number of Common Volume Observations  
Below Certain Altitudes 
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Number of Common Volume Observations  
Below Certain Altitudes: Close-Up 
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Common Volume POI Projection  
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Conclusions and Future Work 

•  Developed software to identify common volume 
measurements between ground-based GNSS receivers and 
COSMIC RO satellites. 

•  Common volume occurrence frequency analysis 
•  How to synergistically utilize common volume measurements 

to improve ionosphere profiling? 
•  Sponsor: AFRL and NASA 
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