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It is widely recognized that tsunamis drive atmospheric waves and ionospheric variations. Various numerical simulations
as well as observational studies have been made to understand the mechanisms of those variations. We also studied the
atmospheric-ionospheric variations using two-dimensional atmosphere-ionosphere coupled models for the tsunami generated
by the Sumatra earthquake on 26 December 2004 (Shinagawa et al., 2007) and the Tohoku-oki earthquake on 11 March 2011
(Shinagawa et al., 2013). However, past atmosphere-ionosphere simulations for tsunami-driven disturbances are based on
regional models. Since regional models have some uncertainties about boundary conditions, it is difficult to self-consistently
include the ionospheric dynamo processes and global neutral winds. To investigate the atmosphere-ionosphere variations
driven by tsunamis, we have recently carried out global atmosphere-ionosphere simulations using the coupled model of
axisymmetric three-dimensional non-hydrostatic atmosphere model (NHM) and the whole atmosphere-ionosphere coupled
model (GAIA). The initial results of the simulations of atmospheric variations driven by tsunamis indicate: (1) acoustic
waves, Lamb waves, and gravity waves are generated by initial uplift of the sea surface, (2) gravity waves are generated
by propagating tsunamis, and (3) gravity waves are newly generated when propagating tsunamis are stopped by the land.
Previous studies have suggested that if acoustic waves or Lamb waves are detected immediately after the generation of
tsunamis, it may be possible to predict the arrival and the magnitude of tsunamis because the propagation speeds of acoustic
waves and Lamb waves are faster than the propagation speed of tsunamis. Some studies have also indicated that the magnitude
of tsunamis can be determined from the ionospheric/geomagnetic variations driven by the acoustic waves prior to the arrival
of tsunamis. We have carried out the atmosphere-ionosphere simulations of the Tohoku-oki tsunami on 11 March 2011 using
the new model, and we will report the atmospheric waves and ionospheric variations generated by the tsunami. We will also
make some remarks on the possibility of the tsunami-arrival prediction using observations of atmospheric waves, ionospheric
variations, geomagnetic variations.
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