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Global observation of the GPS satellite constellation for ionospheric 
diagnostics is now a worldwide activity driven by both practical and scientific 
objectives.  Tomographic analysis is based on the assumption that the measured 
signal phase is proportional to path-integrated electron content (TEC).  However, 
intermediate-scale structure causes a disruptive stochastic modulation of the GPS 
signals (scintillation).  Scintillation is a nuisance for data assimilation, but the physical 
processes that generate intermediate-scale structure are intimately part of 
ionospheric physics.

A two-dimensional propagation model has been configured to explore the 
ramifications of intermediate-scale structure on TEC data assimilation and 
tomographic reconstruction.  Although the propagation computation is essentially 
exact, meaningful conclusions depend on the fidelity of the intermediate scale 
structure mode. Models also play a role in tomographic reconstructions.

The interplay involves diffractive distortion of path-integrated phase, 
unresolved stochastic structure, and the geometric structure dependence imposed 
by extended magnetic-field-aligned structure.
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Physics-based models reproduce the 
3D large-scale dynamic structure 
evolution to kilometer scales.

Satellite probes produce 1D scans that 
subtend ESF scales from hundreds of 
kilometers to meters.
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