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Reconstruction and verification of topside ionosphere profile based on the theory of
plasma diffusion
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The topside electron density profile is reconstructed using GPS and ionosonde measurements based on the theory of dynar
cal equilibrium. In the topside ionosphere (above the F layer peak), plasma distributions are controlled by the plasma transpol
process; field-aligned upward plasma flows supply plasma in the plasmasphere during the daytime, while downward flows cor
tribute to maintain the nighttime F region. This field-aligned plasma flux is considered in the dynamical diffusive equilibrium
state. To reconstruct the topside plasma profile, TEC obtained by GPS satellites and foF2/M3000F2 measured by ground-bas
ionosonde systems are utilized. IRl model, MSISE model and transition height model are used to complement the H+-O+ tran
sition height, neutral temperature, plasma temperature and bottomside plasma density profiles. Slant-TEC is derived from th
reconstructed profiles by tomographic approach, which is compared to the observed GPS-Slant-TEC to verify the results of th
method. Plasmasphere contributes a lot to the shape of topside ionospheric density profile during daytime and the period of hic
solar activity.
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