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Electron density distribution in the upper ionosphere and plasmasphere
—CT imaging based on GRACE GPS data
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Abstract Based on TEC data measured by the GRACE-borne GPS receivers, and the tomography
algorithm with the differential relative TEC, the tomographic imaging of the topside ionosphere
and plasmasphere (450 km to 5000 km) has been carried out in this paper. It has been
demonstrated that CT reconstruction based on the LEO-GPS data is an efficient technological way
to obtain the global 2-D electron density distribution of the topside-ionosphere and plasmasphere.
A few topside electron density profiles reconstructed under both quiet and storm conditions show
that the electron density distribution with latitude in the plasmasphere is generally uneven. Some
interested phenomena have been detected in the low latitude and equatorial zone, which include
column-like enhanced electron density structures that usually extend from the topside ionosphere
up to the plasmasphere approximatively vertical to the magnetic field lines, as well as some local
enhanced density cluster in the plasmasphere.
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