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Detection of multiple slow events in shallow parts of
the Nankai Trough based on seafloor displacement data
and Markov Chain Monte Carlo method

Ryova Icasumma®? and Yura Mirsur?

Abstract Slow earthquakes, which consist of low-frequency earthquakes, tremors, and slow slip
events (SSEs), have occurred at the Nankai Trough subduction zone in southwestern Japan. Among
others, long-term SSEs at deeper parts of the locked zone on the subduction plate interface had been
detected by onshore GNSS array. Nowadays, thanks to development of seafloor GNSS-A measurement,
we have been able to estimate long-term SSEs at a shallow part of the subduction zone. Here we try
to detect slow events along the Nankai Trough, using a Markov Chain Monte Carlo method which
does not assume a fixed duration of unsteady displacement. We find six observation points with
unsteady displacement, and interpret that four types of slow events with various periods occurred.
One point experienced a very long-term (over three years) undefined, probably a landslide-like event.
Another point might be influenced by previously-reported very-low-frequency earthquakes. Another
point moved due to a SSE found by onshore GNSS array. For the other three points, the unsteady
displacement represented a shallow SSE near the trench as proposed by a recent study.
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Fig. 1 Locations of GNSS-A station (black squares) along the Nankai Trough. The violet points show the epicenters of deep low-frequency

tremors (Annoura et al., 2016), the red points show the epicenters of shallow very low-frequency earthquakes (Nakano et al., 2018), and

the vacant squares represent a fault model of the largest earthquake in this region, the 1707 Hoei earthquake (Furumura et al, 2011).
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Table 1
simulation. We set a two-layer structure with an elastic upper

Assumed parameters for the 3D viscoelastic deformation

part and a Maxwellian viscoelastic lower part (Fukahata &
Matsu’ura, 2006).
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Fig. 2 Steady displacement rate for each station.
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Fig. 3 Estimation results of the change points for each station. The vertical axis shows the station name, and the horizontal axis represents

the date. The error bars exhibit the 95% credible intervals based on the posterior probability distribution, and the black points present their

maximum.
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Fig. 4 Time-series data of the 6 stations with unsteady displacement. The vertical axis shows relative displacement in the direction of steady

motion (Fig. 2), and the horizon axis shows date. The dotted lines represent the change points (maximum posteriori values) estimated by

the MCMC method.
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Fig. 5 The unsteady displacement per year for each station (brown vectors). The periods of the unsteady displacement vary from station to
station (Fig. 4).
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