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Fig. 2. (a) For each of four stations, Utsunomiya, Tokyo, Choshi, and Maebashi, observed S-P times (left) and first-motion polarities
(right) are plotted at epicenters of the JMA catalog from January 14th, 1923 to December 31th, 2011. White star indicates the
location of each observation station. (b) For each of four stations, Kashiwa (E.KW8H), Hongo (E.YYIM; Yayoi), Yokosuka
(E.KH2M), and Kamakura (E.SYOM), observed S-P times (left) and first-motion polarities (right) are plotted at epicenters
determined by using pick data from MeSO-net and other networks from April 1st, 2008 to July 10th, 2014. White star indicates the
location of each observation station.
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Fig. 4. (a) Distribution of earthquakes for which focal mechanism solutions were compiled from five catalogs. The colors indicate
hypocentral depths. (b) Annual frequency of earthquakes with compiled focal mechanisms (green bars; left axis) and cumulative

frequency curve (black line; right axis). (c) Magnitude-frequency distribution of earthquakes that the focal mechanism solutions
were compiled.
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Fig. 5. (a) Distribution of root mean squares of S-P time differences between recent earthquakes and the earthquake of March 16th,
2011. East-west cross sections for 35.9°-36.1°N, 35.7°-35.9°N, and 35.5°-35.7°N are also shown. Green star indicates the
hypocenter of earthquake on March 16th, 2011 by JMA. (b) Distribution of weighted misfit rates of the first-motion polarities
reported for the earthquake of March 16th, 2011 for focal mechanism solutions for recent earthquakes. Only focal mechanism
solutions with weighted misfit rates < 20 % are shown in the lower hemispheres. East-west cross sections for 35.9°-36.1°N,
35.7°-35.9°N, and 35.5°-35.7°N are also shown.
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Fig. 6. (a) Distribution of root mean squares of S-P time differences between recent earthquakes and the earthquake of May 18th,
2012. Green star indicates the hypocenter of earthquake on May 18th, 2012 by JMA. East-west cross sections for 36.2°-36.4°N,
36.0°-36.2°N, and 35.8°-36.0°N are also shown. (b) Distribution of weighted misfit rates of the first-motion polarities reported
for the earthquake of May 18th, 2012 for focal mechanism solutions for recent earthquakes. Only focal mechanism solutions with
weighted misfit rates < 20 % are shown in the lower hemispheres. East-west cross sections for 36.2°-36.4°N, 36.0°-36.2°N, and
35.8°-36.0°N are also shown.
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Fig. 7. (a) Distribution of root mean squares of S-P time differences between recent earthquakes and the earthquake of February 16th,
2012. East-west cross sections for 35.1°-35.3°N, 34.9°-35.1°N, and 34.7°-34.9°N are also shown. Green star indicates the
hypocenter of earthquake on February 16th, 2012 by JMA. (b) Distribution of weighted misfit rates of the first-motion polarities
reported for the earthquake of February 16th, 2012 for focal mechanism solutions of recent earthquakes. Only focal mechanism
solutions with weighted misfit rates < 20 % are shown in the lower hemispheres. East-west cross sections for 35.1°-35.3°N,
34.9°-35.1°N, and 34.7°-34.9°N are also shown.
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Fig. 8. (a) Distribution of root mean squares of S-P time differences between recent earthquakes and the earthquake of July 23th,
2005. East-west cross sections for 35.7°-35.9°N, 35.5°-35.7°N, and 35.3°-35.5°N are also shown. Green star indicates the
hypocenter of earthquake on July 23th, 2005 by JMA. (b) Distribution of weighted misfit rates of the first-motion polarities
reported for the earthquake of July 23th, 2005 for focal mechanism solutions for recent earthquakes. Only focal mechanism
solutions with weighted misfit rates < 20 % are shown in the lower hemispheres. East-west cross sections for 35.7°-35.9°N,
35.5°-35.7°N, and 35.3°-35.5°N are also shown.
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Fig. 10. (a) Distribution of root mean squares of S-P time differences between recent earthquakes and the 1922 earthquake. East-west
cross sections for 35.2°-35.4°N, 35.0°-35.2°N, and 34.8°-35.0°N are also shown. Green star indicates the hypocenter of the 1922
earthquake estimated by Ishibe et al. (2012). (b) Distribution of weighted misfit rates of the 1922 first-motion polarities for focal
mechanism solutions for recent earthquakes. Only focal mechanism solutions with weighted misfit rates < 10 % are shown in the
lower hemispheres. (c) The distribution of first-motion polarities (solid circles, push upward; open circles, pull downward)
reported for the 1922 earthquake for three focal mechanism solutions of earthquakes. The colors in the expansion of the lower
hemisphere indicate the weighted misfit rates as shown in the parenthetic numbers.
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Fig. 11. Distribution of weighted misfit rates of the 1922 first-motion polarities for focal mechanism solutions for recent earthquakes
for different depths. Green star indicates the epicenter of the 1922 earthquake estimated by Ishibe et al. (2012).






