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« 3D electron density distribution of the
lonosphere is of crucial importance for
different applications like GNSS
Positioning and Remote Sensing
Different direct (e.g. ionosondes, iIn-
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European region is chosen as validation environment for DOY 022/2011 o
Measurement geometry reveals strongly underdetermined inverse problem

3D Simple Kriging of the electron density with about 300 STEC measurements of
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Comparison of derived electron density profiles to ionosonde profiles
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Above: Tomography of the ionosphere

 The estimation of the ionospheric electron density by STEC measurements Is
a strongly underdetermined and ill-posed inverse problem with limited angle
geometry
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Preliminary results
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4) Estimate the electron density for an arbitrary WGS84 coordinate x by the 3D

Simple Kriging of linear functionals, i.e. STEC measurements:

T
covg(Ne(x),STEC,) )
Ne(x) = u(Ne(%)) + ' Y9 '(STEC — [i)

covg(Ne(x),STEC,,)

Conclusions & Outlook

A novel tool for the ionospheric electron density reconstruction is developed based on the
estimation of the electron density’s covariance

Electron density covariance is crucial for data assimilation methods
Preliminary results indicate a promising gain compared to the background model

Approach is able to ingest direct and indirect measurements of the ionosphere

Future work will focus on incorporation of additional measurements and the inclusion of a

temporal aspect, for instance by means of an Ensemble Kalman Filter
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