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Distributions of sulfur dioxide and the unidentified UV absorber retrieved using
UV images taken by Akatsuki UVI
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The clouds on Venus, composed of sulfuric acid droplets, are a crucial factor affecting the solar energy absorbed by Venus
through its albedo. The series of processes by which sulfur dioxide, a precursor of the clouds, is transported from the cloud
formation region to the cloud top altitude and then converted into sulfuric acid through photochemical reactions needs to
be better understood. Additionally, the unidentified UV absorber, which absorbs the near-UV to visible rays where solar
energy is most intense, affects the solar energy incident on Venus. Therefore, their distribution and variation are essential for
understanding the climate system. To observe the distribution and variation of sulfur dioxide and the unidentified absorber,
the Venus orbiter Akatsuki has continuously taken UV images of Venus (Nakamura et al., 2016; Yamazaki et al., 2018).
However, since Akatsuki’s UV images are taken using band-pass filters and the absorption wavelengths of sulfur dioxide
and the unidentified absorber overlap within observational wavelengths of UVI (UltraViolet Imager), quantitative analysis
was difficult using only one image. Therefore, in this study, we developed a code for radiative transfer calculations suitable
for retrievals from the disk images taken from the orbit and a method to separate these two absorbers using images taken at
two wavelengths (283 nm and 365 nm) nearly simultaneously. As a result, we obtained the distributions of sulfur dioxide
and the unidentified absorber on the Venus disk from approximately 15,000 UV images from 2016 to 2022. In this study,
we first derived the local time and latitudinal mean distributions using this long-term, high-temporal resolution dataset. The
average mixing ratio of sulfur dioxide on the dayside was 80-200 ppbv, consistent with the results from the solar occultation
observations by Venus Express/SOIR (Belyaev et al., 2012). The latitudinal distribution has a minimum of around mid-
latitudes, while the local time distribution has a single maximum in the afternoon. Although the latitudinal distribution
was consistent with the nadir spectroscopic observations by Venus Express/SPICAV-UV (Marcq et al., 2020), the local time
distribution did not match. The distribution of the unidentified absorber was higher in the low-latitude region and lower in the
mid-latitudes, with a subtle maximum in the morning and increasing towards both the morning and evening terminators. The
distribution of sulfur dioxide, with a single maximum in the afternoon as found in this study, was consistent with the results
of the general circulation model incorporating photochemical reactions (Stolzenbach et al., 2023) and the vertical movement
of air induced by thermal tides as calculated by Takagi et al. (2018).
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