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The neutral wind dynamo plays an important role in generating low-latitude ionospheric variability
and space weather. The characteristic equatorial ionization anomaly is generated by the daytime
equatorial upward drift, which has imprinted on it the variation from upward propagating tides
and waves. Observations and modeling studies have indicated large variability of the plasma drift
on time scales from days to seasons associated with the wind dynamo at low and middle latitudes.
The relationship of the ionospheric drift variability to the neutral wind variations is still not fully
understood. The lonospheric Connection explorer (ICON) mission is designed to focus on the low
to middle latitude region and measures key parameters, such as the plasma drift and density and
neutral temperatures and winds, to address the question of vertical coupling.

In this presentation, we will focus on the ICON observations and compare to Whole Atmosphere
Community Climate Model-Extended (WACCM-X) simulations to examine the daytime low latitude
ion drift and neutral wind variations. We investigate the day-to-day and longitudinal variation
between concurrent ion drift and neutral wind variations over short time periods to quantify the
contribution of the neutral wind in generating the ionospheric drift variations. Employing WACCM-
X simulations, we investigate the importance of contributing factors, such as ionospheric
conductivities, the geomagnetic main field, magnetosphere-ionosphere coupling, and the neutral
wind, in generating the observed ionospheric drift variations. While we focus in this study on field
line integrated ionospheric current density due to electric field/drift and neutral wind, we conclude
by discussing our results in a more general context.
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