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Verifying the Danger of Earthquakes Occurring
Directly beneath the Metropolitan Area:
Are Earthquakes Prone to Occur?

Tetsuzo SENO"

Abstract

O O 1 discuss the danger of earthquakes occurring directly beneath the metropolitan area from
temporal and geographical viewpoints. Temporally, larged M 0 70 earthquakes in Kanto occur
70 years before and a few years after great interplate Kanto earthquakes. The recurrence times
of such great earthquakes are more than 220 years. Because 80 years have passed since the last
one, at least 0 60 years remain before reaching the active period. It is not legitimate to calcu-
late the probability of large earthquakes occurring in the near future, using the rate of occur-
rence during the active period before a great earthquake. From a geographical viewpoint, S.
Kanto is located in the outer zone south of the Median Tectonic Line, where few active faults are
distributed. However, in S. Kanto, exceptionally, the Tachikawa fault and the 1855 Ansei-Edo
earthquake are located in the outer zone. This zone is specified by a low-velocity zone in the
mantle wedge of the upper plate. Dehydration from the subducting slab may weaken the upper
plate in this zone, producing anomalous intraplate earthquakes. The upper crust above this low-
velocity area should be marked especially as an area having a potential for large earthquakes in
the future. The probability of M 00 7 earthquakes being generated at the interface between the
Philippine Sea and the upper plates is small. Temporally, the danger of large earthquakes occur-
ring in the near future beneath the metropolitan area does not seem to be large.

Key words[] metropolitan area, directly-beneath earthquakes, danger, great Kanto earthquakes,
active faults, Median Tectonic Line, low P-wave velocity zone, serpentinization
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Fig. 1 Relationship between the two great Kanto earthquakes 1703 Genroku and 1923 Kantoll and smaller earth-
quakes in Kanto[d M 0 6[1] modified from Central Disaster Management Council of Cabinet Office, Japan,
200401 The active period of M7 class earthquakes will start around 70 years before the next great Kanto

earthquake.
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Fig. 2 Active faults in Japan[] modified from material of the Headquarters
for Earthquake Research Promotion[l Almost no active faults are
distributed in the outer zone, i.e., south of Median Tectonic Linél Ichi-

kawa, 198001
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Tectonic elements in the Kanto district. Thick dotted line: MTLO Me-
dian Tectonic Linel[] Thick solid line: NCTLO Naoetsu-Chiba Tectonic
Line, Kodomari, 1999 MS[] Red solid lines: Dangerous active faults
[ material of Central Disaster Management Council of Cabinet Office,
Japan, 2004] K: NW margin of Kanto Plane faults, A: Ayasegawa
faults, T: Tachikawa faults, I: Isehara faults, KM: Kannawall Kozu-
Matsuda faults, M: Miura Peninsula faults, Red circle: Ansei-Edo
earthquake, Purple rectangle: fault plane of the 1923 Kanto earth-
quake(] Ando, 19710] Green: Slow slip events[] Kawasaki, 2004[] Yel-
low: clusters of micro-small earthquakes at the interface between the
Philippine Sea and upper platesl] Kasahara, 1985; Hori, 19970] Pink:
low Vp zone of the uppermost part of the mantle wedge of the upper
plate] Kamiya and Kobayashi, 20001
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