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Fig.1. Epicentral map of earthquakes over M4 occurred in and around Hokkaido, Japan.
Period: October 1, 1997 - May 31, 2023. Depth: 0 ~ 200 km. As shown in the explanation on the right, the
size of the circles corresponds to the magnitude of the earthquake, and the different colors indicate the depth
classification. Thick solid lines on the seafloor are drawn every 2000 m depth.
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Fig.2. Cumulative distribution of seismic wave energy released by the earthquake plotted in Figure 1.

Source parameters for two big damaging earthquakes (2003 Tokachi-oki earthquake and 2018 Iburi-tobu

earthquake) are indicated by balloons.
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Fig.3. Epicentral map of earthquakes over M5 occurred in and around Hokkaido, Japan.

Period: January 1, 2018 ~ May 31, 2023. Source parameters for earthquakes over M6 are indicated

by balloons. Other explanations are the same as in Fig. 1.
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Fig.4. M-T diagram showing the time (T) and magnitude (M) of the earthquakes plotted in Figure 3

simultaneously. The circles and colors in the figure are the same as those in Figure 3. The source parameters

of earthquakes over M6.0 are indicated in the balloons.
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Source parameters for 11 earthquakes over M6 are indicated by balloons.
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Fig.8. W-Phase inversion result for the 2019 Nemuro-oki earthquake obtained by the method of Kanamori and Rivera (2008) using
waveforms of F-net and IRIS-net. The earthquakes are shown in lower-hemisphere projection. The dot pattern area of beach-ball
corresponds to pushing and the white area to pulling forces. The two solid lines are the lower hemisphere projection of the best
nodal planes. RCMT : a "reference" solution the Preliminary Determination of Epicenters, or PDE (NEIC, 1970; Sipkin and others,
2000) , ratio: Scalar moment (RCMT)/Scalar moment(WCMT), epsilon: Parameter measuring the difference between the two
beach balls (RCMT and WCMT).
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Abstract

2023

On September 6, 2018, the Iburi Tobu earthquake (M6.7), a reverse fault earthquake, occurred in
the central-eastern part of the Iburi region of Hokkaido, Japan, with an intensity of 7 observed in
Atsuma Town, located in the source region. Five years have already passed since that inland damaging
earthquake, but there have been few reports on seismic activity in and around Hokkaido over that
long period of time. By investigating the space-time distribution and earthquake mechanism of the
earthquakes occurred during that period, we learned that significant earthquakes occurred not only at the
southwestern tip of the Kurile Islands and off the east coast of Aomori Prefecture, where a giant tsunami
earthquake is currently assumed, but also near the Kurile Islands Trench far off Nemuro, off Shiretoko
Peninsula, northern Hokkaido, southern Hidaka Mountains, and near the island of Etorofu. The integrated
study suggests a causal relationship between seismic activity along the trench and the deep slab, and a
regional difference in earthquake mechanism between the non-DC solution off Tokachi-oki to off Nemuro

and the pure DC solution off the east coast of Aomori Prefecture.
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