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Long-term variation and vertical structures of planetary-scale waves of Venus ob-
served by Akatsuki LIR
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Venus is a planet with a very long rotation period, but it has a very fast cruising wind that can reach 100 m/s at an altitude
of 70 km (Schubert et al., 1980). This wind is called superrotation. Superrotation is predicted to be caused and maintained
by momentum transport by non-axisymmetric vortices(Gierasch, 1975; Rossow and Williams, 1979).

As one of the mechanisms for the excitation and maintenance of superrotation, the contribution of planetary-scale waves
such as Rossby waves, which are distributed at mid- and high latitudes and propagate slower than the period of superrota-
tion, and Kelvin waves, which are distributed at low latitudes and propagate faster than the period of superrotation, has been
suggested. As one of the excitation processes of these planetary-scale waves, it has been suggested that the Rossby-Kelvin
instability is responsible for equatorward momentum transport (Iga and Matsuda, 2005; Wang and Mitchell, 2014). Recent
GCM calculations have also suggested that Rossby and Kelvin waves appear simultaneously near cloud tops and can be ex-
cited by Rossby-Kelvin instability (Takagi et al., 2022).

In this study, we focus on the possible contribution of planetary-scale waves and aim to clarify the structure of planetary-
scale waves on Venus from Akatsuki’s observations. The existence of planetary-scale waves with a wavenumber of 1, such
as Kelvin waves with a period of "4 days and Rossby waves with a period of 75 days, has been confirmed so far by previous
Venus missions (Del Genio and Rossow, 1990; Kouyama et al., 2015; Imai et al., 2019; Kajiwara et al., 2021).

The amplitudes of these planetary-scale waves vary over time scales of several months, as revealed by an analysis of cloud-
tracked winds obtained by the Ultraviolet Imager onboard Akatsuki (Imai et al., 2019). Observations by Akatsuki’s Longwave
Infrared Camera (LIR) have also revealed that waves with different periods appear simultaneously at high latitudes (Kajiwara
et al., 2021). However, the long-term evolution of these planetary-scale waves and the structure of their vertical propagation
have not been revealed from observations until now. In this study, we improved the method of Kajiwara et al. (2021) and
used the LIR data to detect planetary-scale waves from brightness temperature changes. We compared the results for different
observation periods and tried to clarify the vertical structures of planetary-scale waves by using the fact that the observation
altitude depends on the emission angle.

These periodic analyses revealed the stable existence of periodic waves that appear to be Rossby waves, and that the am-
plitude of the planetary-scale waves differs depending on the time when the data was taken, and the angle of incidence used
in the analysis. These results may be related to variations in background wind velocity and may contribute to the elucidation
of the excitation mechanism.
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