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Numerical simulation of electrodynamic effects on occurrences of the mid-latitude sporadic E

layer
#Satoshi Andoh", Akinori Saito", Hiroyuki Shinagawa?
YGraduate School of Science, Kyoto Univ.,’ NICT

The effect of the electric field on the structure of the mid-latitude sporadic E (Es) layers is investigated by a three-
dimensional local ionospheric model combined with the neutral wind and electric fields from the whole atmospheric
global model GAIA. Es layers are high-density metallic ion layers appearing in the lower ionosphere. It is widely
accepted that vertical shears of the horizontal neutral winds play a key role to the formation of Es layers. On the other
hand, the effect of the electric fields on the Es layer structures has been extensively studied especially in the equatorial
and low-latitude ionosphere. However, effects on the Eslayers in the mid-latitude ionosphere has not been investigated
because the electric fields there are weaker than that in the other latitudes.

In this study, Es layer simulations in two cases are conducted by using the three-dimensional local ionospheric model;
the neutral winds are used as inputs for Case 1 and the neutral winds and the electric fields for Case 2. The neutral
winds and electric fields are obtained from GAIA model. The simulations show that the occurrence rate of the Es layers,
especially in the morning, increases due to the electric fields. Heights of the simulated Es layers are compared to those
of the Es layers observed by ionosonde to investigate the relation between the Es layer structures and the electric fields.
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