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Modulation of the mid-latitude ionospheric Sporadic E layer by the polar vortex
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The sporadic E (Es) layer, a dense thin layer composed of metallic ions, is a prominent phenomenon in the atmosphere-
ionosphere coupling system because its formation is mainly driven by vertical shear of neutral winds. Recent studies have
reported possible links between Es layer and sudden stratospheric warming events. This study statistically investigated how
polar vortex variations, represented by the Northern Annular Mode (NAM) index, influence Es layer activity over Japan and
Australia using 19 years of ionosonde and JAGUAR-DAS Whole neutral Atmosphere Reanalysis(JAWARA) data. The results
show that the intensity of the Es layer increase in the morning and afternoon over Japan under weak polar vortex conditions,
which is consistent with the enhanced vertical ion convergence pattern. In contrast, no clear relationship between NAM and Es
intensity is seen in Australia. The findings support a coupling between stratospheric dynamics and ionospheric irregularities
via semidiurnal tides and suggest that polar vortex strength, especially NAM index, may serve as a useful parameter for
forecasting Es layer variability.
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