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GPS TEC change during the warming 
 
•The entire daytime 
ionosphere is affected 
 

•Persistent behavior for 
several days around 
stratospheric warming 







Sudden Stratospheric Warming and Solar 
Parameters [Jan 2009] 

Solar activity 
Minimum: F10.7< 80 

Magnetic activity 
Quiet: Kp < 3 

Stratospheric Zonal 
wind at 60oN 

Stratospheric 
Temperature over 
the Arctic 



GPS TEC during warming: afternoon 
sector 

•During stratwarming, TEC 
decreases by ~50% in the 
afternoon 
 

•Large downward drift at 
Jicamarca  
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Method 
  Daily Data         27-Day Average        Difference   



Stratwarm 
peak 





TEC, Southern Hemisphere 

TEC Before SSW 
Jan 15, 2012 

F10.7=133, Ap=4 

TEC During SSW 
Jan 16, 2013 

F10.7=137, Ap=5 
Increase in TEC in the 
morning to afternoon 
sector and around local 
midnight 



Summary 
 Evidence of dramatic changes in electron density 

during stratospheric sudden warmings 
 Consistent with increase in Jicamarca electric field 

data and E-region dynamo mechanism 
 Strong 12-h signature  
 Increase in TEC in the morning sector by 50-150%; 

suppression in the afternoon by ~50% in American 
Longitude sector 

 Disturbances extend to middle latitudes 
 Shift to later local times  
 Effects are noticed GLOBALLY – from Pole to Pole 
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Summary 

 Large-scale TIDs are observed during 
SSW time periods when medium-
scale TIDs are damped 

 Persistence and size of LSTIDs 
unusual 

 Most of these large scale TIDs, but 
not all, are related to day/night 
transition 

 What is mechanism for this?   
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