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Abstract: Atmospheric gravity waves, also known as buoyancy waves, play a crucial role in energy, 
momentum, and mass transport in all stably stratified planetary atmospheres. Their primary sources are in 
the lower atmosphere (troposphere) and they propagate upward, growing in amplitude due to the 
exponentially decreasing background atmospheric density. They reach the upper atmosphere (i.e., 
thermosphere) with significant amplitudes and produce effects due to wave dissipation. Hence, gravity 
waves cause long-range vertical coupling between the lower and upper layers of the atmosphere and 
ionosphere. They reverse the mesospheric circulation on Mars and Earth by transferring to the mean flow 
the momentum they carry from the lower atmosphere and they cool upper atmospheres. On Mars, 
thermospheric gravity wave effects are about two times stronger during global dust storms than during 
quiet times. Gravity waves modify the large-scale circulation on Mars and contribute substantially to the 
upward transport of water vapor. At higher altitudes, hydrogen, produced by the dissociation of water 
vapor, can escape to space and gravity waves not only enhance the upward transport of water but they 
also intensify Jean’s escape. This talk will provide a concise overview of the role of gravity waves in 
vertical coupling in Earth’s and Mars’s atmospheres and ionospheres. 
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