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Waves driving the temperature and tropopause height variations with time scales
of several days in the Venusian polar cloud layer
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In the Venusian atmosphere at altitudes of 50-70 km, a cloud layer composed mainly of HySOy4 exists. Around the cloud
base, infrared absorption from the lower atmosphere drives convection in the lower and middle clouds (at altitudes of about
50 — 55 km), forming the troposphere. Based on the analysis of temperature data from radio occultation observations by the
Venus Express spacecraft, Ando et al. (2017) found temperature variations on timescales of several Earth days in the polar
region and proposed that these are caused by planetary-scale waves. By further analyzing a larger set of radio occultation
data, we have shown that the tropopause height also varies on a similar timescale, and that there is a strong positive correlation
between the temperature below the tropopause and the tropopause height. These may be explained by meridional advection
of the background atmospheric structure associated with planetary-scale waves (presented at SGEPSS 2024 Fall Meeting).
However, meridional wind data cannot be directly obtained from radio occultation observations, so this mechanism remains a
hypothesis. In this study, we investigate meridional advection of the temperature field associated with waves using numerical
solutions of the global non-hydrostatic Venus atmospheric model SCALE-GM. The model results suggest the presence of
a prominent wavenumber-2 structure in both the temperature and meridional wind fields at mid-to-high latitudes below the
tropopause, which may give rise to north-south oscillations of temperature. In future work, we plan to conduct a more detailed
analysis of the model to identify the waves responsible for the wavenumber-2 structure and to examine whether meridional
advection can quantitatively explain the observed temperature and tropopause height variations.
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