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Stationary features at Venusian cloud top observed by Akatsuki UV Imager
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Using the cloud image obtained with the Ultraviolet imager (UVI) on board the Venus orbiter &quot;Akatsuki&quot;, we
detect stationary features and investigate their origin. Huge bow-shaped structures extending from northern to southern hig
latitudes have been discovered by the Longwave infrared camera (LIR), which is also installed in Akatsuki, and such structure
have been observed several times. Since they appear above certain highlands and continue to be there against the zonal w
they are attributed to topographic gravity waves. This study shows that there exist similar features also in other wavelengths.

Variations of the vertical wind have been observed over the Aphrodite Terra (altitude 3000°4000 m) by the VEGA balloon
in 1985 (Blamontet al., 1986), and recently the cloud tracking using cloud images taken by VMC on bored Venus Express
showed that the zonal wind speed is decreased above the Aphrodite Terra (Be@au016). These two studies suggested
the existence of gravity waves and their important role in momentum transfer. Gravity waves, whose restoring force is buoyancy
are considered to be generated preferentially in the lower atmosphere and propagate upward. When they break at cloud heigh
the momentum transported from the lower layer are delivered to the background atmosphere, and then the mean zonal wir
is decelerated. Since this effect is an important factor for understanding the super-rotation, understanding of gravity waves i
crucial. From such a viewpoint, we identify topographically-fixed structures in Akatsuki UVI images, study geographical and
local time dependences and measure the horizontal wavelength. We also study how gravity waves create shading pattern a
derive the wave amplitude. In addition, we compare images taken at 283 nm, where the absorption by sulfur dioxide dominates
and 365 nm, where absorption occurs due to unknown absorbers, to consider factors of difference in appearance.

We use L3 data projected onto the latitude and longitude coordinate. In order to extract structures fixed to the terrain, we appl
high-pass filtering by subtracting a Gaussian-smoothed image to emphasize small structures and average multiple images tak
in a particular orbit to smooth out moving features.

We analyzed the 283 nm image taken on 7th December 2015, which is the date of Venus orbit reinsertion, and identifiec
stationary structures like scratches running in the north-south direction in low latitudes. Analyzing all L3 data of 283 nm taken
before January 25, 2017, we found that all of the stationary structures appeared exclusively above highlands near the equat
and that they tend to appear around the local time from noon to the evening. The horizontal wavelengths are about 200-300 kn
Bow-shaped structures were observed by LIR also in these geographical regions and local time, suggesting a common dynamic
mechanism behind the stationary features observed by UVI and LIR. We also analyzed in a 365 nm image that visualizes th
density of unknown absorbers. As a result, the stationary structures was unclear compared to 283 nm, and we could identifie
only in cases where the amplitude was particularly large or the cloud shading pattern was monotonous.

We assume that the stationary features are generated by gravity waves and we are modeling to estimate the gravity wa
parameters. We set the value of sulfur dioxide and cloud scale height and calculate advection by plane wave solution of gravit
wave based on the model of Chiu and Ching (1978) to estimate fluctuation in the amount of sulfur dioxide column above the
cloud top. By comparing the observed brightness variation and the result of model, amplitude of atmosphere density variatiol
can be obtained. In addition, the scale height of the unknown absorbers and the cloud can be restricted by the phase relation
the stationary features observed at multiple wavelengths by Akatsuki.
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