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e 2-D simulation of Tohoku-oki earthquake
[Shinagawa et al., 2013, GRL]

e Effect of surface wave on ionosphere: 1-D simulation
[Maruyama and Shinagawa, 2013, JGR, submitted]

¢ O—NILETIHRIZRNSGENROEE

e A Global View of Gravity Waves in the Thermosphere
Simulated by a General Circulation Model

[Miyoshi et al., 2014, JGR, submitted]
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“Two-dimensional simulation of ionospheric
variations in the vicinity of the epicenter of the
Tohoku-oki earthquake on 11 March 2011”

| Shinagawa, et al., 2013, GRL]
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Neutral Wind and Electron Density
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Pressure pulse generated at the surface propagates up to the
thermosphere and expands outward.
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Neutral Wind and Electron Density

(b) 15 min
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Neutral atmosphere expands drastically in the thermosphere,
dragging ions outward.

NiCP



lon Drift and Electron Density
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Electron density decrease at the epicenter is caused by

divergent ion flow.
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TEC variations

Simulation Observation
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Sudden TEC decrease is caused by strong atmospheric expansion
in the thermosphere driven by an impulsive pressure pulse, which is
generated by a sudden uplift of the sea surface.
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“Infrasonic sounds excited by seismic waves of the
2011 Tohoku-oki earthquake as visualized in

ionograms”
[Maruyama and Shinagawa, 2013, JGR, submitted]
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Direct comparison between ionograms and seismograph
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1-D Simulation
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1-D Simulation
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A Global View of Gravity Waves in the

Thermosphere Simulated by a General Circulation
Model

[Miyoshi et al., 2014, JGR, submitted]
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Whole Atmosphere-lonosphere
Coupled Model (GAIA)

¢ lonospheric model
> Spherical coordinates
> Altitude range: 0 — 3000 km
> Grids: latitude 1°, longitude 1°,
altitude 10-100 km
¢ Dynamo model
> Solves potential equation to give E, J, AB
> Tilted dipole magnetic field

¢ Atmospheric model
> Hydrostatic GCM
> Grids: latitude 1°x longitude 1
75-150 layers vertically (O km ~ about 500 km)
> Meteorological processes included
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Total energy associated with the GWs
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Total energy associated with the GWs
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