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A numerical simulation of atmospheric acoustic and internal gravity waves
generated by an earthquake or a volcanic eruption
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Atmospheric acoustic, gravity and evanescent waves are excited by earthquakes and volcanic eruptions. A time-
dependent, two-dimensional, nonlinear, non-hydrostatic, compressible, neutral, numerical model is used to
investigate the temporal and spatial features of acoustic waves trapped in the thermal duct between the lower
thermosphere and the ground or the stratosphere, and evanescent and gravity waves around them.

The simulation shows that an impulsive point source on the ground excite acoustic waves ducted in the
mesosphere. Two acoustic resonance modes are formed which have frequencies of about 3.7 and 4.5 mHz directly
over the source and 3.9 mHz at the horizontal distance of 300 km from the source.

Since oscillations of about 4.5 mHz are leaky, they are dominant above the mesopause just after the input. This
feature is consistent with previous observational results of a geomagnetic pulsation at the Sumatra earthquake.
On the other hand, acoustic waves of about 3.7 mHz are well trapped in a thermal duct and persist over two hours
after the input. Gravity waves trapped in a duct in the stratosphere are seen at the same time with frequencies

between 2 and 3 mHz. (190 words)
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