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Medium-scale traveling ionospheric disturbances at mid latitudes
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Traveling ionospheric disturbance (TID) is a phenomenon of the electron density perturbations in the ionosphere. It has bee
considered to be the plasma manifestations of atmospheric gravity waves propagating in the thermosphere. Recent obsen
tions of airglow images and GPS receiver networks have disclosed two-dimensional horizontal structures of medium-scale TID
(MSTIDs) which have horizontal wavelengths of several hundreds of kilometers. Most of nighttime MSTIDs propagate south-
westward. This feature cannot be explained by the classical theory of gravity waves. Therefore, the nighttime MSTIDs could be
associated with polarized electric field perturbations.

The ionospheric electric current in the F region are driven mainly by thermospheric neutral wind, and thus flows northeastwarc
during nighttime because the neutral wind blows southeastward. Since the current traverses the perturbations of the plasma de
sity, polarization electric fields could be generated to maintain divergence-free of the electric current. The polarization electric
fields could be southwestward (northeastward) in the high (low) plasma density region.

Recently, it is suggested that the ionosphere is affected by earthquakes. In this presentation, we will review the mechanism f
generating the nighttime MSTIDs, and discuss effects of earthquakes on MSTIDs.
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