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INSIGHT II: Interactions of Low-orbiting Satellites with 

Surrounding Ionosphere and Thermosphere 
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To investigate the impact of assimilation of in-situ measurements on the 

Thermosphere-Ionosphere (TI) system. 

Objective 
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Physics-based models and Assimilation schemes 
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Physics-based models: CTIPe 
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Assimilation Scheme: CTIPe – TIDA (neutral mass density) 
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Model state correction + Forcing estimation  [Codrescu, 2018] 

𝑥 = 𝐹10.7, 𝑣𝑠𝑤 , 𝜌𝑠𝑤, 𝐵𝑁, 𝐵𝜃 , 𝑇𝑛, 𝛾𝑂, 𝛾𝑂2
, 𝛾𝑁2

, 𝑀, 𝑈, 𝑉  



Physics-based models: TIE-GCM 
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Assimilation scheme: TIE-GCM – DART (electron density)  
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[Anderson, 2009] 



Thermosphere – Ionosphere  

Quiet solar geomagnetic conditions 

5 March 2008 
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Assimilation of neutral mass density into CTIPe 
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Effect on the Ionosphere: TEC 5.3.2008 12:00 
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Assimilation of electron density into TIE-GCM 
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Effect on the thermosphere: CHAMP and GRACE-A/B 

neutral mass density  
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• In this case study, the assimilation of both 𝛒 and Ne during a geomagneticaly 
quiet period is studied. As expected, the results reveal that the assimilation has a 
bigger impact in the TI state near the assimilated data points. 

• In case of 𝜌, large biases between model and observations are visible, which 
are also partly attributed to calibration errors in the observations. The results 
indicate only minor improvement of the 𝜌  model estimates through data 
assimilation during quiet time.  

• For the TEC, CTIPe-TIDA shows significant differences of the model estimates 
compared to observations even in larger distances from the assimilated data 
points. More investigation is needed to determine if the TEC difference between 
the reference and the analysis are due to assimilation of 𝜌 or the forcing 
estimation or both. 

• More work will follow with different scenarios for both models. Assimilation of 
different parameters and storm time will be considered. 

 

 

 

 

Conclusions 
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