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Study of the mountain waves above Kanto plain by an airglow imaging observation
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Imaging observation of OH airglow from Meiji University, Japan (35.84,339.549E) has been conducted to study propa-
gation and excite mechanisms of mountain waves since Dec. 2015. Since this observation site locates in the middle of the Kan
plain surrounded by rich mountains, many mountain waves are expected to be detected. However, an observed occurrence
the wave events which has zero phase speed to the ground is only 6 events between Dec. 2015 and Jun. 2019. In additic
observed mountain waves have typical wavelengths between 10 and 30 km and rarely have longer wavelength (100 km) [Ish
et al., 2018]. Moreover, some of the observed wave-like structures are likely to be the ripple structures [Okuda, 2017]. The
possible reasons for this rareness of mountain wave signatures in observed airglow images are (1) The occurrence of excitati
of mountain waves in the lower atmosphere is rare, and/or (2) most of excited mountain waves in the lower atmosphere ar
difficult to propagate up to the airglow layer. To verify these hypothesis, occurrence and properties of mountain waves excited ir
the lower atmosphere are examined by using color images taken by Himawari-8 meteorological satellite. Cloud image taken b
Himawari-8 often shows wave-like signature in a lee side of the mountain area. These are considered to be the mountain wa
structures excited as a result of the interaction between lower atmospheric wind and mountains. Wind speed and direction at tt
time can be referred from the re-analysis meteorological data, MERRA-2. Thus, by comparing the wind at lower atmosphere
and properties of wave structures (direction of wavenumber and dominant wavelength) deduced from the Himawari-8 image, th
relationship between wind speed at mountain height and dominant wavelength of the excited mountain wave is obtained. Thi
relationship is considered to be valid even under clear night and thus an initial properties of excited mountain waves at lowe
atmosphere during the airglow observation can be estimated. Possibility of propagation of this excited mountain waves to uppe
atmosphere is then verified by Ray-tracing method by using MERRA-2 data as a background atmosphere. In this study, resul
of the verification to check whether observed mountain-wave-like signatures in airglow images are propagated from neighborin
mountains or not are presented.
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