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On the relation between the ionospheric longitudinal variability and the nonmigrating
tides propagating from the lower atmosphere
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Nonmigrating tides have been known to exist and form tidal longitudinal variability in the MLT region according to satellite
observations and numerical simulations. Especially, DE3 (eastward-propagating diurnal tide with a wavenumber-three) is one c
the dominant nonmigrating tides, excited by the convective activities in the troposphere, and has a wavenumber-four as viewe
in the LT-fixed reference. On the other hand, the global wavenumber-four longitudinal structure of ionospheric density has beel
observed recently by a number of satellite measurements. From the coincidence with the longitudinal variability of DE3, the
ionospheric structure is considered as a sighature of dynamical coupling from the deep atmosphere to the ionosphere. Howev
the detailed coupling processes have not been clarified yet.

In this study, we investigated the generation mechanism for the longitudinal structure of the F-region zonal electric field
(vertical EXB drift) as the driver of ionospheric density variation, by using a numerical model of atmospheric electrodynamics
with input fields from a whole atmosphere general circulation model and an ionosphere-thermosphere model. The simulatio
showed that the longitudinal profile of zonal perturbation electric field is largely influenced by the zonal DE3 wind around the
height of peak Hall conductivity during the daytime, and that it is by the zonal DE3 wind in the F region during the nighttime. The
daytime zonal electric field is a direct result from charge separation induced by the Hall dynamo current, whereas the nighttime
zonal electric field is rather produced to satisfy the electrostatic condition.
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