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Introduction
Seismic activity in the Noto region of Ishikawa Prefecture has increased since August 2020 and has
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continued as of August 2022. Stress changes due to subsurface sources and increases in fluid pressure
are discussed as the causes of the seismic activity increase. In this study, S-wave polarization anisotropy
was investigated by S-wave splitting analysis using temporary and permanent stations located in the
epicenter area. We also investigated the seismic wave velocity structure in the source region by analyzing
seismic wave velocity tomography.

Methodology and Data

In this study, we used MFAST (Savage et al., 1990), based on Silver and Chan (1991); MFAST performs a
cluster analysis of the analysis results by time windows of various locations and lengths. MFAST is
expected to provide a stable and fast estimation of S-wave polarization anisotropy. The data were
waveform data from permanent and temporary stations set up in the epicenter area since June 2022. The
seismographs were short-period seismographs (natural frequency: 1 Hz or 2 Hz) or broadband
seismographs. The sampling frequency was 100 Hz. For seismic tomography analysis, the
double-difference tomography method was used (Zhang and Thurber, 2003, 2006). We used 1648
earthquakes from February 2020 to July 2022 for the analysis.

Results

Spatial distribution of S-wave polarization anisotropy

The directions of anisotropy were generally in the east-west and north-south directions. The east-west or
NW-SE anisotropy generally coincides with the direction of the maximum horizontal compression axis.
Therefore, stress-induced anisotropy can be the cause of the observed east-west anisotropy. On the other
hand, faults with strike directions generally east-west and north-south have been identified, and structural
anisotropy may be another cause.

Time variation of S-wave polarization anisotropy

We examined the time variation of anisotropy at N.SUZH, one of the permanent stations. No significant
time variation was observed in the direction of anisotropy. Larger anisotropy was observed, particularly for
the activity in the western part of the focal area, from about June-September 2021 compared to the
period up to that period.

Seismic velocity structure

A high Vp/Vs region was identified beneath the focal area, at a depth of 18 km. This high Vp/Vs region
has slightly larger P-wave velocities than the surrounding area. Since Tertiary igneous rocks are
distributed in the target area, the high Vp/Vs region may represent an old magma reservoir, suggesting
that fluids released from (or through) the magma reservoir are involved in this seismic swarm.

Discussion

This seismic activity started in the southern part of the area, where relatively immature fault structure
development, stress anisotropy is distributed, and high Vp/Vs regions suggestive of fluid at depth are
identified. Subsequently, activity became more active in the northern part, where structural anisotropy
with well-developed fault structures is distributed.
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