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Analysis of stationary wave events detected by OH airglow imaging observation
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The mountain wave (MW) is an atmospheric gravity wave generated by orographic forcing. Since the source of MW is fixed
at the ground, it is considered an important factor affecting atmospheric circulation in the upper atmosphere, coupled with the
seasonally changing lower-level wind field. Although various observations and numerical experiments have been conducted
to understand the excitation and propagation characteristics of MWs, few previous studies have focused on the propagation
process of MWs excited by small-scale mountains and the frequency of propagation into the upper atmosphere. Ishii et al.
(2022) analyzed satellite image data in which wave cloud generated by MWs were observed. Also, they used reanalysis
data (MERRA-2) and investigated the relationship between lower-level wind directions and orientations of mountain ridges
around the world. It was found that mountain waves are more likely to occur when the angle between the wind direction and
the orientation of the mountain ridge is between 60 and 90 degrees. Based on the analysis results, they estimated that many
small-scale ("100 km) MWs hotspots are scattered throughout the world. In Japan, Tohoku region and Hokkaido are showed
as MWs hotspots.

In this study, we have observed OH airglow to detect MWs which propagate from the troposphere to the mesopause
region at Shirosato, Ibaraki Prefecture (36.5 °N, 140.3 °E) from August 2021. The field of view (F.O.V.) of the imager is
approximately 100 km in the east-west direction and 200 km in the north-south direction. Because Shirosato is located in the
northern part of Ibaraki Prefecture, the southern part of the Tohoku region is also included in the F.O.V. The imager consists
of a consumer color digital camera (ILCE - 6000, SONY), a fisheye lens and a long pass filter. The color digital camera
had removed the originally installed filters that cut off infrared radiation. We detected two stationary wave events in January
2022. Both waves were observed for one to two hours and had horizontal wavelengths of 20 to 30 km. They were also similar
in that the wavenumber vector direction was tilted approximately 40 and 49 degrees to the north when east was 0 degrees. In
this presentation, we will report the results of observations from August 2021 to September 2022 and from April 2023. In
addition, by using the topography data and the reanalysis data as a vertical profile of the background atmospheric field at the
observation period, we will discuss the excitation sources and vertical propagation possibilities of the two stationary waves.
We will consider the frequency of generation and propagation into upper atmosphere of small-scale mountain waves.
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