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Abstract: Experimental analysis are under investigation to improve the initial conditions of the ionosphere

for ionospheric tomography over the Brazilian region. We present an overview of the mostly promising

approaches found by the authors to estimate initial conditions for regional tomography using data from

GNSS, Radio Occultation and Ionosondes obtained by global networks.
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Conclusions and Future Work
• First analysis of four methods to improve the initial conditions of ionospheric tomography have been presented.

• Three dimensional (3D) global maps were obtained and incorporated to RO data, were the global modeling gave us the opportunity to use a plenty number of RO data that would be

discarded if we were using a regional approach. The 3D global maps were validated against independent data over Brazil and RMSE results showed that most of the approaches

gave us a more reliable information for regional applications.

• Such results shows that Shape Functions (SF) and ART (both corrected by RO) are emerging potential to be used as initial condition for the ionospheric tomography.

• In future works, the validation of SF and ART will be done systematically, considering a set of distinct conditions of the ionosphere.

• SF are calculated with NeQuick and then multiplied by 

VTEC from GIMs, plus a correction from RO.

• Difficult to incorporate Slant TEC or ionosonde data.

2. Shape Function (SF)

• needs powerful computers.

• simplifications or regional solutions may be required.

• forward estimations using physical models may delay the process.

4. Kalman Filter

• needs a spatial-correlation map of HmF2 and NmF2

• needs a-priori specification of the layers

1. Vary Chapman

• The electron density is updated iterativiely to fit NeQuick into TEC of GIMs.

• there is no clear way for the definition of the weighting parameter w.

• does not include the covariance matrix, such as in least square estimations.

3. Reconstruction Technique
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• RMSE of NmF2 was more promising for Shape Function and ART;

• RMSE of HmF2 was quite similar in comparison to the NeQuick result.

• Simplifications were made by disconsidering the covariances and the dynamics.

• TEC observations were derived from GIM files

• Resolution was set to 4° x 8° in lat/lon.

• VTEC from GIMs

• Ionospheric profiles from RO

• Bottomside from Ionosonde

• Ionospheric profiles from NeQuick

• RO data was used in the modeling process.

• Ionosonde data was manually scaled.

• Only ionosonde over Brazil was used.

• Electron density retrieved from NeQuick profile is 

fitted to VTEC from GIMs separately for each profile.

SF correction from RO

RMSE were obtained using 

reference data from doys

309 to 314 of 2013


