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Vertical structure of the thermal tides in the equatorial region shown by Akatsuki

radio occultation
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It is thought that the angular momentum transport due to the thermal tides is one of the most likely mechanisms how the
Venusian atmospheric super-rotation is generated and maintained. Recently, Akatsuki LIR measurements clarified the hori-
zontal structure of the thermal tides at the cloud top level. Akatsuki UVI measurements quantified the angular momentum
transport due to the thermal tides in the latitudinal direction at the cloud top level from the local time distribution of the
horizontal wind and indicated that the super-rotation is maintained by the accumulation of the angular momentum due to
the thermal tides in the equatorial region. However, the vertical structures of the thermal tides have not been investigated
observationally. Thus, it is difficult for us to examine the validity of the theoretical studies about the thermal tides. One of the
most useful methods to investigate the vertical propagation characteristics of the thermal tides is radio occultation technique
because it enables us to retrieve a vertical temperature profile with high measurement accuracy of 0.1 K and high vertical
resolution of "1 km.

We analyzed the Akatsuki radio occultation data and focused on the vertical structures of the thermal tides in low-latitudes
because the orbit of Akatsuki is equatorial one. The number of temperature profiles at the latitudes of 0 — 30 degrees is 45,
and the local time-height distribution of the temperature deviation from zonal mean was obtained. And then, we detected
zonal wavenumber-1 and -2 components from it. As a result, the phase of the diurnal tide little varies in the vertical direction,
implying that the non-propagating mode is dominant. On the other hand, the phase of the semi-diurnal tide tilts toward the
earlier local times above (below) the altitudes of 50 — 55 km with increasing (decreasing) altitude. This implies that the semi-
diurnal tide propagates upward (downward) direction from these altitudes. In addition, the amplitude of the semi-diurnal tide
has a small maximum around 45 km. These features shown by the radio occultation measurements are qualitatively consis-
tent with the Venus GCM. In this presentation, we are going to show the results obtained by the Akatsuki radio occultation
measurements and discuss the impacts of the thermal tides on the Venusian atmospheric super-rotation quantitatively.
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