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Seismic activity associated with the 2016 Minamikayabe earthquake
(MJMA5.3) in southern Hokkaido, Japan
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Institute of Seismology and Volcanology, Graduate school of Science, Hokkaido University

(Received January 27, 2017)

A M5.3 shallow earthquake occurred on 16 June 2016 in Minamikayabe region, southern
Hokkaido. Three temporal seismic stations had been operated in the focal region from 18 June
2016 to 29 August 2016. Initial hypocenters and 1-D P-wave velocity structure were estimated
from waveform data of temporal and permanent seismic stations. Fine aftershock distribution
inferred from the double-difference procedure showed that the hypocenters were distributed in
NW-SE direction, which might be agree with a fault plane of mainshock focal mechanism. Five
foreshocks occurred near mainshock hypocenter showed similar waveform with high correlation.
Characteristic persistent background seismicity and latest middle size earthquake might be related
to high geothermal gradient in this region.
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Fig. 1. Seismic stations used in this study. Red squares, circles, ellipses and polygons indicated permanent stations
by Hokkaido University, Japan Meteorological Agency (JMA), National Research Institute for Earth Science
and Disaster Resilience (Hi-net, V-net) and Association for the Development of Earthquake Prediction,
respectively. Red triangles were temporal seismic stations. A blue star was main shock epicenter by JMA

(Myma 5.3). Solid lines indicated active faults.
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Fig. 2. One dimensional P-wave velocity structure models. Solid, dash and dotted lines were estimated in this

study, initial model (Kasahara et al., 1993) and Ueno et al, 2002 used by JMA, respectively. Values of
resolution matrix for each layer were also shown.
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Fig. 3. a) Daily and cumulative earthquake number for one month from the mainshock by JMA hypocenter
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catalogue, b) Space-time distribution of epicenters along N-S profile from June 16 to June 17, 2016.
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Fig. 4. a) Hypocenter distribution of main shock and foreshocks used double-difference method, b) Comparison of
seismographs of five foreshocks. Values of correlation coefficient for each P- and S-wave packets were also
shown.
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Fig. 5. a) Relocated hypocenter distribution from June 17 to August 29, 2016 using the double-difference
hypocenter determination method by three temporal stations and permanent stations. b) Hypocenter determined
by JMA. ¢) Hypocenter comparison of a) (solid circles) and b) (Tip of the bar connected to a solid circle).
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Fig. 6. Vertical section of relocated hypocenters from June 17 to August 29, 2016 determined. An open star
indicated main shock determined in this study. CMT solution of the main shock determined by F-net was also
shown. Hypocenter data is attached as a supplemental file.
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Fig. 7. a) Epicenter distribution from January 1, 2002 to November 30, 2016 determined using double-difference
method using travel time data from JMA catalog. b) Station map used for hypocenter calculated. ¢) Space-time
distribution of epicenters along N-S profile from January 1, 2002 to November 30, 2016.
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Fig. 8. Map showing geothermal gradient and shallow (> 40km) seismic activity. Geothermal gradient map was
made by Geological Survey of Hokkaido (1995) and epicenters were from JMA catalog from January 1, 2002
to November 30, 2016.
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