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Unlike GNSS (Global Navigation Satellite System) satellites with
conventional half-day period orbits, QZSS is composed of 3 satellites having quasi-zenith orbits,
staying around local zenith for 1/3 day, and 1 geostationary orbit satellite. They are useful for
studying ionospheric disturbances because their data do not suffer from changes due to apparent
movement of satellites in the sky. Here, | studied ionospheric disturbances in terms of changes in
ionospheric total electron contents (TEC) associated with recent earthquakes and volcanic eruptions
using QZSS. Remarkable findings include the detection of atmospheric modes with four different
frequencies excited by the 2021 eruption of the Fukutoku-Okanoba submarine volcano. | also clarified

the disturbances of ionoshere above Japanese Islands caused by multiple passages of the Lamb wave
by the 2022 eruption of the Hunga-Tonga Hunga-Ha"apai submarine volcano.
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Heki, K., Atmospheric resonant oscillations by the 2022 January 15 eruption of the Hunga-Tonga Hunga-
Haapai volcano from GNSSTEC observations, Geophys. J. Int, 236, 1840-1847,
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Heki, K., Decoding multiple source signatures in coseismic ionospheric disturbances of the 2024 January
Mw7.5 Noto-Peninsula earthquake, Central Japan, Earth Planet. Sci., Lett, 640, 118796,
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