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Estimation of spatiotemporal changes in interplate coupling in the Hyuga-nada
using three decades of GNSS data
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Hyuga-nada is located at the western edge of the anticipated source region of the Nankai Trough megathrust
earthquake and has repeatedly generated large earthquakes, highlighting the importance of evaluating present
interplate coupling for assessing future seismic potential. In this study, we investigated interplate coupling in and
around Hyuga-nada using a block—fault model based on geodetic observations. We calculated average crustal
velocities in the Amur plate—fixed reference frame using onland GNSS data from 1996 to 2024 and offshore GNSS-
A data from 2012 to 2024, and subdivided the analysis period into seven sub-periods using L1 trend filtering. The
estimated slip-deficit rate distributions indicate high coupling offshore Shikoku, moderate coupling in Hyuga-nada,
and low coupling offshore Tanegashima. The source region of the 2024 Hyuga-nada earthquake (M7.1) was highly
coupled from ~20 to ~5 years before the event, followed by reduced coupling prior to rupture. In contrast, the source

region of the 1968 Hyuga-nada earthquake (M7.5) has exhibited persistently high slip-deficit rates over the past ~30

years, suggesting continued strain accumulation and an increasing likelihood of future large earthquakes.
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