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Detection of Short-Term SSEs Around Okinawa Island using an Ultra-Dense GNSS Observations
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Slow Slip Events (SSEs) are a type of slow earthquake that radiates little seismic energy and is detected mainly by
geodetic signals. Around Okinawa Island, short-term SSEs lasting days to weeks have been reported, often
synchronized with other slow earthquakes such as Very Low Frequency Earthquakes (VLFEs). However, their
spatial distribution remained uncertain due to sparse GNSS coverage in northern Okinawa Island. Using daily
coordinates at 61 GNSS stations, we detected short-term SSEs with two approaches: time-series stacking based on
the method of Bletery & Nocquet (2023) combined with AIC-based event screening and MCMC-based rectangular-
fault inversion, and displacement stacking centered on VLFE-active days. From 2020 to 2024, 32 candidates were
extracted, and 8 short-term SSEs were identified after removing cases contaminated by regular earthquakes. We
found not only the previously reported southern-offshore type but also a newly recognized type extending
significantly offshore of northern Okinawa Island. Displacement stacking showed larger southeastward horizontal

motions in southern stations and systematic increases with higher daily VLFE counts. Furthermore, fault modeling

indicates an approximately proportional relationship between VLFE counts and SSE seismic moment.
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