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Atmospheric gravity waves (AGWs) and medium-scale traveling ionospheric disturbances (MSTIDs) are important wave phe-
nomena in the upper atmosphere, since they can control global dynamics of the atmosphere and affect GNSS positioning. Mz
suda et al. [JGR, 2014] proposed a method of deriving the horizontal phase velocity and propagation direction of the powe
spectral density of waves found in images using three-dimensional fast Fourier transform. However, there has been no report
apply this method to airglow images obtained at low latitudes near the equator. In this study, we applied the analysis method ¢
Matsuda et al. [2014] to airglow images obtained at wavelengths of 557.7 nm and 630.0 nm during the three years from 201.
to 2016 at Haleakala (20.70N, 203.70E) in Hawaii. We clarified the statistical features of AGWs and MSTIDs near the equator,
and compared them with features seen in Japan reported by Takeo et al. [JGR, 2017] and Tsuchiya et al. [JGR, 2018], where tl
latitude, longitude and orography are greatly different those of Hawaii.

The three-year average of the phase velocity spectra of AGWs observed in airglow images at wavelength of 557.7 nm show
that there was no difference in the zonal propagation between summer and winter. In Japan, however, it is known that th
propagation direction is eastward in summer and westward in winter. We reported this result in JpGU2019 and discussed thi
difference due to latitudinal variation of mesospheric jet wind which controls AGW propagation through wind filtering effect.

The MSTIDs observed in airglow images at a wavelength of 630.0 nm shows that the power spectral density (PSD) was
strongest and the waves propagate mainly in the east-west direction in winter. To explain this seasonal variation in power spectr
density, we calculated maximum linear growth rate of Perkins instability [Perkins, JGR, 1973] with considering the effect of
seasonal variation of thermospheric neutral wind in Haleakala and its magnetic conjugate point, as was done by Duly et al. [An
nGeo, 2013]. We found that the seasonal variation of PSD cannot be explained by the neutral wind. This seems to be consiste
with the previous suggestion by Yokoyama et al. [JGR, 2009] and Narayanan et al. [JGR, 2018] that the sporadic E layer i
more important to produce nighttime MSTIDs at middle latitudes. Regarding the east-west propagation of MSTIDs in winter,
we made detailed event study using zonal keogram, and found that there is no plasma bubble mixed in the eastward propagati
and the observed waves has larger wavelengths and less continuity compared with MSTIDs observed in Japan.
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