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Latitude-altitude distribution of gravity waves of Venus derived from temperature
profiles obtained by Akatsuki radio occultation
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Atmospheric gravity waves are thought to have a significant impact on the maintenance of the Venusian atmosphere through
the transport of energy and momentum. The elucidation of the generation, propagation and extinction of gravity waves is a
key to understand their roles.

Vertical propagation of gravity waves has been detected as wavelike structures in temperature profiles obtained by radio
occultations in ESA’s Venus Express and JAXA’s Akatsuki missions. Tellmann et al. (2012) obtained the amplitude of small-
scale temperature fluctuations as functions of the latitude and the altitude. Their analysis limited the wavelengths to of 1 -
4 km because of the use of the geometric optics method; however, gravity waves with vertical wavelengths shorter than 1
km have been detected in Earth’s atmosphere and are thought to play important roles in the development of the atmospheric
structure. In addition, the geometric optics method cannot account for multipath effects that deteriorate the retrieval. On the
other hand, a method called Full Spectrum Inversion (FSI) (Jensen et al. 2013), which is a type of radio holography, can
decipher the multipath and achieve a vertical resolution as high as "0.1 km. FSI has been applied to a limited number of radio
occultation data of Venusian atmosphere to obtain high-vertical resolution profiles (Imamura et al. 2018; Mori et al. 2021).

In this study, we analyze larger number of radio occultation data obtained by Akatsuki than the previous studies using FSI.
The high vertical resolution temperature profiles allow estimation of gravity wave amplitudes for different wavelength ranges
including those <1 km. The amplitude is evaluated for different altitudes and latitudes to identify the locations where the
waves are generated and attenuated.
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