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Latitudinal distributions of the cloud-top temperature and UV albedo and their
long-term variations
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Clouds have a large albedo and cooling effect on the planet as a whole. In addition, an unknown absorber near the cloud-top
of Venus has a broad absorption range from ultraviolet to visible wavelengths with a peak around 360 nm and is considered
to play an important role in the absorption of solar energy. Therefore, the sulfuric acid clouds that cover the entire surface of
Venus are important for considering the climate on Venus.

Previous observations have revealed that the albedo of Venus fluctuates on a multi-year scale, and it has been further
suggested that the fluctuations might be related to periodic solar activity (Lee et al., 2019). The following series of physical
processes can be considered as expected climatic feedback in Venus’s climate system. The atmospheric cell changes the
albedo as a result of the transport of chemicals and cloud particles in the cloud layer and changes the atmospheric temperature
by altering the radiation balance of the planet as a whole. This change in atmospheric temperature alters atmospheric cells.
However, it is still unclear what the latitudinal distributions in cloud-top height and cloud-top temperature reflect. The
possible feedbacks include cloud physics, radiative transport, and Hadley cell, but no combined observational data have
clarified them.

In this study, we aim to investigate the causal relationship between different physical processes occurring on Venus by
analyzing long-term data acquired by multiple instruments onboard AKATSUKI at the same time. We have derived the
interannual variations of the mean latitudinal distributions of the cloud-top temperature and the albedo, and the time-series
variation over 8 Venusian years at each latitude, by analyzing the long-term data consisting of images continuously taken
by the 10 1 m wavelength Longwave Infrared Camera (LIR) and the 365nm wavelength UltraViolet Imager (UVI) onboard
AKATSUKI. The results show that both mean latitudinal distributions are generally symmetric or asymmetric, and their
structures differ depending on the period averaged over 1 Venusian year. The time series of each latitude showed quasi-
periodic variations on the scale of a few years. In the future, we plan to examine the vertical profile of atmospheric temperature
obtained from radio occultation, which is complementary to the horizontal profile of LIR, to discuss the factors that contribute
to the latitudinal distribution of cloud-top temperature in the horizontal and vertical directions. In addition to the qualitative
discussion so far, in order to conduct quantitative analysis, we will derive the annual average of cloud-tracked winds using
LIR (Fukuya et al., 2021), which can observe cloud-top temperature day and night. We will also discuss how the wind speed
is related to the albedo and cloud-top temperature.
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