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GAIA modeling of ionospheric response to a severe solar flare
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Solar flares enhance solar X-ray and extreme ultraviolet irradiance to cause disturbances in the ionospheric electron densi
The disturbances degrade the accuracy in the Global Positioning System (GPS). The enhanced electron density can also aff
HF radio communications, and for large flares can even lead to radio communication blackouts. Recent studies indicated th:
the ionospheric F-region disturbances due to solar flare irradiance are controlled not only by photochemical processes but al
by electrodynamical changes of the ionosphere [Liu et al., 2007; Qian et al., 2012]. The electric field changes during solal
flare events occur mainly in the E-region due to the X-ray flux enhancement, and in the equatorial counter electrojet region:
the eastward electric field turns into westward below 107-km altitude [Manju and Viswanathan, 2005]. The TIME-GCM model
has been used to investigate the flare-related electrodynamics of the ionosphere [Qian et al., 2012]. However, the model did n
consider the flare effects at altitudes below 97 km due to the ionospheric lower boundary of the model. On the other hand, th
GAIA model [Jin et al., 2011] can simulate photochemical processes and electrodynamics around and below 100 km because tl
model does not have the limitation of the lower boundary. We have improved the GAIA model to incorporate the Flare Irradiance
Spectral Model (FISM) [Chamberlin et al., 2007; 2008] to understand the global response of the whole ionosphere including E
and D regions to the solar flares. We have performed a simulation for the X17 flare event of October 28, 2003, and have showe
that the enhanced X-ray flux considerably increases conductivity even at an altitude of 80 km. We will report its effect on the
ionospheric electric field and the equatorial electrojet currents. We will also validate our improved model by comparing the
simulated electron density, thermospheric temperature and thermospheric density with those in previous studies.
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