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Mechanism and prediction of variations in the sporadic E layer occurrence
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Sporadic E (Es) layer is a narrow layer with high electron density, which occasionally appears in an altitude region betweer
about 90 km and 120 km. Since Es layer has significant influences on radio communications and broadcast, the prediction ¢
occurrence of Es layer is one of the most important phenomena in space weather forecast. It is now widely accepted that Es
formed by combination of neutral wind shear and metallic ions originated from meteor ionization in the lower thermosphere.
The neutral wind shear is generated by atmospheric tides propagating from the lower atmosphere.

Some studies have suggested that the variations in the Es layer occurrence are caused by the variations in the influx rate
meteors. For some periods, however, the patterns of the meteor influx variations do not agree with the seasonal variations of |
layer, and therefore, it is suggested that the variation in the Es layer are due to the variations in atmospheric tides. Althoug
seasonal variations in atmospheric tides generally agree with the variation in Es layer occurrence, there are still problems: (1
previous observations indicate that in the altitude region between 100 km-110 km there is no clear seasonal or variations i
neutral wind shear, and (2) scales of the neutral wind shears in the region are typically small and are not be able to gather enou
metallic ions to produce Es layers. Those problems imply that mechanism of Es layer variations is not so simple. The mechanist
of the day-to-day variations in Es layer is even less understood.

In order to understand the mechanism of Es layer variations, we analyzed the simulation data of the atmosphere-ionosphe
coupled model, GAIA. We calculated the vertical ion drift velocity driven by neutral wind and the vertical ion convergence rate,
and compared them with foEs obtained by the ionosonde observations. We found that (1) correlations between the downwar
ion drift or the vertical ion convergence and foEs are low in 100 km-110 km altitudes, and (2) variations in the downward ion
drift or in the vertical ion convergence agree fairly well with variations in foEs in 120 km-130 km altitudes.

The results suggest that downward drift of the metallic ions in the region above 110 km is generated through horizontal neutra
winds and the magnetic field. As the ions are transported downward, the electron density increases through the vertical io
convergence, reaching the 100 km-110 km altitude region, where small-scale neutral wind shear could generate a narrow E
layer.

We will also report the analysis of prediction of the daily variations of Es layer, and discuss the possibility of occurrence
prediction of Es layer.
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