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3-D simulations of ionospheric variations after the 2011 Tohoku earthquake
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Numerical simulations are performed to investigate the formation mechanism of the ionospheric variations observed in tota
electron content (TEC) just after the 2011 Tohoku earthquake. A time-dependent, three-dimensional, nonlinear, non-hydrostatit
compressible atmosphere-ionosphere model is developed to reproduce the ionospheric variations. Wavelike structures of tl
observed TEC variations are qualitatively well reproduced only with calculated neutral atmospheric perturbations excited by ar
impulsive upward motion at the ground-surface. In the vicinity of the source, the acoustic resonance modes between the groun
surface and the lower thermosphere are dominant. They have three dominant frequencies for the interval between 20 and 60n
after the impulsive input. The perturbation with the maximum amplitude has the frequency of 4.4 mHz. The other dominant
modes have frequencies of 3.6 and 5.1 mHz. The beat between the dominant modes are also seen. In the distance, the gra
modes are dominant. The horizontal phase velocities are about 220 to 300 m/s, and the horizontal wavelengths are about 200
400 km. The area of the acoustic resonance correspond to that of the surface displacement. This indicates that the area of t
sea surface displacement, the actual possible source, can be estimated from that of the observed TEC oscillations. The amplit
of the sea surface displacement also could be estimated if that of TEC variations are reproduced quantitatively. In this paper, w
also describe results of comparison between the simulated and the observed TEC variations.
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