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Do M6 class inland earthquakes occur everywhere in Japan ?
— A preliminary analysis of a spatial relationship between active faults
and inland earthquakes —
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Abstract: Spatial relationship between active faults and large inland earthquakes has been statistically
tested to evaluate whether earthquakes with magnitudes (M) less than 7 occur everywhere in Japan or
not. Surface trace data of active faults and epicenters of earthquakes with M larger than 5 are from
“Active Faults in Japan (The Research Group for Active Faults in Japan; 1991)” and data of Unified Japan
Meteorological Agency Earthquake Catalog, respectively. We compared a cumulative frequency curve of
distances from active faults to declustered actual epicenters data and those curves created from random
simulated data of epicenters. This comparison was also discussed in terms of a binominal distribution
model. The present tests indicated that all the earthquakes of M larger than 5.0 tend to concentrate to
vicinities of active faults. Further, the larger the magnitude is, the closer the epicenter is to an active
fault: all the earthquake of M>6.8 occurred within about 10 km from active faults.
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Fig. 1. (a) Map of earthquake epicenters of M = 5 during the period of January 3, 1923 to April 27, 2017 from the Earthquake Catalog
of Japan Meteorological Agency. Total number of events is 551. (b) Epicental map for declustered data. Total number of events
decreased to 384. (c) Active fault map from “Active Fault in Japan” (The Research Group for Active Fault in Japan:1991).
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Fig. 2. Cumulative frequency of distances from epicenters of earthquakes within a certain magnitude range to active faults. The number
of earthquakes in each magnitude range is shown in parentheses. (a) Result for non-declustering data. (b) for declustering data.
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Fig. 3. (a) Example of random simulated data of epicenters. (b) Declustered actual data of epicenters. Data are the same as Fig. 1.
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Fig. 4. Comparison of cumulative frequency of distances from epicenters to active faults between random simulated and declustered
actual data. The number of random data set in light gray is 100. (a) 5.0 = M < 5.8. Actual dataset is in blue. (b) 5.8 =M <

6.3. Actual dataset is in red. (c) 6.3 =M < 6.8. Actual dataset is in yellow. (d) 6.8 =M < 7.0. Actual dataset is in purple. (e)
M = 7.0. Actual dataset is in green.
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