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Atmospheric gravity waves (AGWs) and medium-scale traveling ionospheric disturbances (MSTIDs) are important
wave phenomena in the upper atmosphere, since they can control global dynamics of the atmosphere and affect GNSS
positioning. These waves can be visualized through nighttime airglow imaging. Matsuda et al. [JGR, 2014] proposed a
method of deriving the horizontal phase velocity of the power spectral density of waves found in images using three-
dimensional Fast Fourier transform. Matsuda et al. [JGR, 2017] applied this method to the airglow images obtained at
Syowa (6908, 400E), Davis (690S, 780E), McMurdo (780S, 1670E), and Halley (760S, 270W), the Antarctic. Takeo et
al. [JGR, 2017] applied the method to the airglow images obtained at Shigaraki, Japan (350N, 1360E). Perwitasari et
al. [AnnGeo, 2018] applied the method to the airglow images obtained at Syowa, Shigaraki, and Tomohon, Indonesia
(10N, 1220E). Tsuchiya et al. [JGR, 2018, 2019, 2020] applied the method to the airglow images obtained at Rikubetsu,
Japan (440N, 1440E), Athabasca, Canada (550N, 2470E), and Magadan, Russia (600N, 1510E). However, there have
been no study of using this method for airglow images obtained at Hawaii whose latitude, longitude, and orography are
greatly different from the above observation points. In this study, we applied the analysis method of Matsuda et al.
[2014] to the airglow images obtained at wavelengths of 557.7 nm and 630.0 nm during the three years from 2013 to
2016 at Haleakala (210N, 1560W) in Hawaii. The purpose of this study is to clarify the characteristics and generation
mechanism of AGWs and MSTIDs.

We investigated the source of AGWs from the tropospheric upward flow using seasonal averages of reanalysis data
in the troposphere. As a result, the upward flow in the troposphere was not strongly observed in the area where the
wave source was expected. This is probably due to significant day-to-day variabilities of the tropospheric upward flow
which are averaged if we take the seasonal averages. Thus we also used the tropospheric upward flow for each event
which is obtained every 4 hours. As a result, the correspondence rate between the upward flow in the troposphere and
AGWs was ~70%. This is because of active convection in Hawaii which is located in the subtropical zone. Dependences
of the correspondence on season and propagation direction are not discernible in the statistics. These results are
consistent with the result reported by Perwitasari et al. [AnnGeo, 2018] that AGWs above Tomohon do not have a
specific propagation direction and were caused by upward flow. In the presentation we will also report the
correspondence between the upward flow in the troposphere and the power spectral density of AGWs.

The power spectral density of MSTIDs was strongest in winter and the waves propagate mainly in the east-west
direction. We consider the possibility of generating these MSTIDs by AGWs in the thermosphere. We investigated the
source of the AGWs in the thermosphere from the upward flow in the troposphere using seasonal averages of the
reanalysis data. The upward flow in the troposphere was not strongly observed in the east-west direction of Hawaii.
Thus we also used the tropospheric upward flow for each event which is obtained every 4 hours. The correspondence
rate between the upward flow in the troposphere and MSTIDs was about 68%. This is because of active convection in
Hawaii which is located in the subtropical zone. Dependences of the correspondence on season and propagation
direction are not discernible in the statistics. We will also report the correspondence between the upward flow in the
troposphere and the power spectral density of MSTIDs and the relation between the power spectral density of
mesospheric AGWs and MSTIDs.
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