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Spectral Analysis of Mesospheric Gravity Waves and Traveling Ionospheric Dis-
turbances in Airglow Images at Darwin and Sata
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Atmospheric gravity waves (AGWs) and medium-scale traveling ionospheric disturbances (MSTIDs) in the upper atmo-
sphere affect the atmospheric circulation and the radio-wave transmission including satellite positioning. These waves can be
observed in nocturnal airglow images. Thus, spectral analysis of airglow images provides propagation direction and intensity
of these waves. In this study, we calculated the horizontal phase velocity distribution of AGWs in the mesosphere-lower-
thermosphere (MLT) at 90-100 km altitude, and MSTIDs in the F-region ionosphere at 200-300 km altitude by applying the
3-dimensional spectral analysis method of Matsuda et al. [JGR, 2014] to the airglow images obtained at Darwin (12.4°S,
131.0°E) in Australia from 2001 to 2019 and Sata (31.0°N, 130.7°E) in Japan from 2000 to 2020. Darwin and Sata are lo-
cated nearly at geomagnetic conjugate points, but geographically Darwin is located at lower latitudes than Sata. The climate
and surrounding topographic conditions are very different between Darin and Sata. In this presentation, we discuss the simi-
larity and difference of airglow spectra between Darwin and Sata, considering the difference of the geographic and magnetic
characteristics.

The spectra of AGWs in the MLT region show that the poleward power spectral density (PSD) is stronger in summer and
weaker in winter at both stations. The ERAS database provided by European Centre for Medium-Range Forecasts (ECMWF)
show clear characteristics of seasonal variation of tropospheric convection, suggesting that the tropospheric convection is a
possible source of AGWs in the MLT region.

The spectra of F-region MSTIDs show that the westward PSD is stronger in summer at both stations. The stronger PSD in
summer in Darwin is different from previous and present observations of stronger PSD in summer over Japan, if we consider
symmetry of MSTIDs between northern and southern hemispheres. A weak positive correlation was observed between PSDs
of MLT region AGWs and higher F-region MSTIDs, suggesting partial connection between the AGWs and MSTIDs sepa-
rated by over 100 km in altitude. In this presentation, we will discuss possible causes of this result by looking into spectral
comparison of individual events.
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