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The objective of this study is to understand propagation and generation mechanisms of mountain waves which
play a major role in middle and upper atmospheric dynamics. An airglow imaging observations have been
conducted to capture the signatures of mountain waves in the upper mesosphere since Nov. 2015 at Kawasaki
(35.6°N, 139.5°E), Japan. Since the observation site located at the center of the Kanto plain which is sandwiched
by mountain rich area (including Mt. Fuji) and the Pacific Ocean, occurrence of abundant numbers of mountain
wave events would be expected. OH Meinel (7-3) band in the near infrared wavelength (~890 nm) is chosen for
the imaging observation to reduce the contaminations caused by artificial lights from the central area of Tokyo.
The data on clear nights from Nov. 2015 to the present have been checked. However, only two events of a wave
structure with zero apparent horizontal phase speed (i.e. mountain wave) have been identified during the period.
To verify the observation results, a ray-tracing calculation have been conducted. In the ray-tracing, we assume
that the highest mountain, Mt. Fuji as an excitation source of mountain waves. A re-analysis meteorological
data, MERRA-2 is adopted as a background atmosphere. As a result, it is found that mountain waves generated
by Mt. Fuji with shorter horizontal wavelength (< 20km) are difficult to reach the OH layer due to reflection
and absorption in the path over the entire season. This result is consistent with the observation since we mainly
focused on the wave structure with horizontal wavelength of an order of FWHM of Mt Fuji (~10km) in the
analysis. On the other hand, the model indicates that mountain waves having larger horizontal wavelength (>
20 km) can reach the OH layer, especially in March and October. Therefore, re-analysis of the imaging data by
focusing on longer wavelength components (>20km) would increase the detection numbers of mountain wave
events.
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