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Effects of solar activities on sporadic E layers
#Hiroyuki Shinagaw& ,Chihiro Tad’,Hidekatsu Ji, Yasunobu Miyost ,Hitoshi Fujiwara
(INICT,?Dept. Earth & Planetary Sci, Kyushu UnifEaculty of Science and Technology, Seikei University

Sporadic E (Es) layers are narrow layers with high electron densities, and appear sporadically at altitudes between 90 km
and 120 km. Among the many kinds of space weather disturbances, the Es layer is one of the most important phenomena
because it significantly affects radio communication and broadcast systems as well as air-navigation systems, which use
high-frequency (HF) and very high-frequency (VHF) radio waves. It is widely accepted that vertical wind shear generated
by atmospheric waves such as atmospheric tides, planetary waves, and gravity waves propagating from the lower atmosphere
play a primary role in the formation of Es layers. Although a number of studies about the effects of solar activities (X-ray and
EVU variations) on Es layers have been done using observational data of the ionosphere, it is still not certain whether or not
there is a relationship between solar activities and Es layers. We have employed the whole atmosphere-ionosphere coupled
model GAIA to investigate the solar activity dependence of the physical conditions in the altitude region of Es layers. Initial
results in our analysis indicate that the dependence of neutral wind in the region on solar activities is very weak, while there
is a significant dependence of ionospheric electric field on the solar activities. We are now studying the dependence of Es
layers on the neutral wind change as well as on the electric field change caused by solar activity conditions. We will report
the results of studies of those problems using the GAIA simulation.
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