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Analysis of long-term and short-period variations in nighttime airglow based on
31-year ground-based airglow observation in Japan
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We analyzed the intensity of three types of mesospheric and thermospheric nighttime airglow (O(557.7 nm), O(630.0 nm),
and Na(589.3 nm)) using long-term data spanning approximately 31 years obtained in Japan. The airglow intensity data were
collected by photometers at Kiso (35.5° N, 137.4° E, from Jan 1, 1979, to Dec 10, 1994, provided by NAOJ) and Shigaraki
(34.8° N, 136.1° E, from Jul 5, 2010, to Dec 31, 2024, Shiokawa et al., EPS, 2007). For the 11-year solar cycle variation,
a tendency for intensity to increase during solar maximum was observed for O(557.7 nm) and O(630.0 nm), while this trend
was not prominent for Na(589.3 nm). For seasonal variations in the mesopause region, O(557.7 nm) showed a tendency
for intensity to peak around June and October, and Na(589.3 nm) showed a peak tendency around April and October. For
the thermospheric O(630.0 nm) airglow, a peak intensity was observed around May and August. We also examined airglow
intensity variations during Sudden Stratospheric Warming (SSW) events. We compiled a list of SSWs that occurred between
1979 and 2024 and used a superposed epoch analysis to investigate whether there were any changes in nighttime airglow
intensity 120 days before and after each event. As a result, a slight decrease in intensity was observed for Na(589.3 nm)
airglow after an SSW, while other airglow types showed less significant responses. In the presentation we will report further
analysis of long-term and short-period variations in nighttime airglow at low-mid latitudes and discuss the possible causes of
these variations.
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