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Earthquakes Occurring below the Tokyo Capital Region and Earthquake
Disasters from Viewpoint of the Damage Estimation Researches

Itsuki NAKABAYASHI"” and Tetsuzo SENO™

Abstract

0 O Earthquakes can be classified into three groups geophysically 1 allInterplate earthquakes,
which occur at the boundary between two plates {1 blintraslab earthquakes, which occur within
the subducting plate; and[] cOintraplate earthquakes, which occur within the overriding plate.
Directly beneath earthquakes are defined as earthquakes that occur just beneath people or artifi-
cial structures, causing casualties and damage. All three types of earthquake can be directly be-
neath earthquakes if they occur beneath or close to a land area. Earthquakes occurring beneath
the Tokyo Metropolitan Area are those within {1 10the Okhotsk platel type c[J] 200 at the inter-
face between the Philippine Sea and Okhotsk plated] type alj] 30within the Philippine Sea slab

O type b[Q0 40 at the interface between the Philippine Sea and Pacific slabs(] type alj and,[J 50

within the Pacific slabll type bl Although all of these types of event could be directly beneath
earthquakes, damage caused by] 10or{] 200 seems to be larger than that caused by the others.
There does not seem to be a consensus yet on rating the probabilities of the future occurrence of
these events. It is important to conduct future studies on what types of earthquake pose a future
threat beneath the Tokyo Metropolitan Area.

0 O An earthquake as a geophysical phenomena is not a disaster. When an earthquake causes
various human casualties, it is called a disaster. If a huge scale of damage is caused by an inter-
mediate scale of earthquake, even if the earthquake is not so severe the result might be a large-
scale disaster. When the next earthquake of M 7 class hits central Tokyo, it is imaginable that it
will cause a large-scale disaster. It is called the next Tokyo Earthquake which is an earthquake
occurring directly beneath the Tokyo Metropolitan Area, in this volume. We have to prepare var-
ious measures against the next Tokyo Earthquake, which require us to understand the general
nature of the disaster caused, and to estimate the extent of damage. In 2005, the Cabinet Office,
Government of Japan conducted damage estimation research on earthquakes occurring below
the Tokyo Capital Region. Eighteen types of earthquake were evaluated under various condi-
tions including season, time of occurrence, and wind speed. In 2006, Tokyo Metropolitan Govern-
mentl] TMGUOalso conducted damage estimation research on the next Tokyo Earthquake to un-
derstand the damage that would occur under the jurisdiction of each government—Special ward
of central Tokyo, City, Town, and Village— because each local government has to revise its earth-
quake disaster management plan.

0 O According to these damage estimations, the Northern Tokyo Bay Earthquake of M 7.3 causes
most damage under conditions ofl] occurring on a weekday evening in winter with strong winds
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of 15 m/s. In the case of Cabinet Office, Government of Japan research, 850,000 houses collapse
or are destroyed by fire, and there are 11,000 fatalities. This scale of damage to housing is eight
times that of the Hanshin-awaji Earthquake in 1995. As a result, this must be called a super ur-
ban disaster, compared to the Hanshin-awaji Earthquake, which was an urban disaster. Cabinet
Office, Government of Japan published' General Policy Principles Relating to Countermeasures
Policies for Tokyo Earthquakes” in 2005 and theé' Tokyo Earthquake Disaster Mitigation Strate-
gy’ in 2006. TMG revised the' Earthquake Disaster Management Local Plan” in 2007. TMG
plans to reduce damage by half over the next decade.

Key words(] directly beneath earthquake, plate, Earthquake occurring directly beneath the To-

kyo Metropolitan Areall Tokyo Earthquakel] damage estimation, Northern Tokyo

Bay Earthquake, Suburban Tama Earthquake, urban disaster
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Fig. 10 Three types of earthquake in subduction zones.
0 allInterplate earthquakes, which represent the relative motion between subducting and overriding
plates.0J b0 Intraslab earthquakes, which occur within the subducting oceanic plate.d c[J Intraplate
earthquakes, which occur within the overriding plate. All of these types of earthquake can be directly

beneath earthquakes.
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Fig. 20 Plates, plate boundaries, and relative plate motions near the Japanese island<] Seno, 1995[1
The relative plate motions are from Seno et al.[0 1993, 1996} the upper plates are assumed to be the Okhotsk and
Eurasian plates. The Metropolitan area is shown by the dotted rectangle.
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Fig. 30 Mode of occurrence of earthquakes directly beneath the metropoli-
tan areal] Central Disaster Management Council, 2004 ; material at
the 1st meeting, presented by Dr. Y. Okadall
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Table 10 Major historical earthquakes directly beneath the metropolitan areal M 0 6.7(11
The values of M are from Rikanenpyol] National Astronomical Observatory, 1981[1
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Tabale 0O O Urban conditions in central Tokyo, the metropolitan region and the capital region.
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Table 300 Comparison of collapsed buildings and casualties caused by each earthquake occurring below the

Tokyo Metropolitan Area.

From Damage Estimation of Earthquakes occurring directly beneath the Tokyo Metropolitan Area] Central

Disaster Management Council, 2005all

oooo M oooo oooo0oo |ooooog oooo oooo
ooooooooo O O O O O
ooooooo 7.3 150,000 33,000 12,000 650,000 11,000
ooooooo 7.3 86,000 19,000 1,100 33,000 400
uooo 7.3 15,000 22,000 4,800 170,000 1,400
ooo0o0000oooo

gooooooo 6.9 140,000 18,000 5,400 510,000 11,000
gooooooo 6.9 160,000 17,000 6,200 610,000 13,000
gooooooooo 6.9 52,000 13,000 1,500 190,000 3,400
goooood 6.9 12,000 14,000 700 61,000 800
goooood 6.9 23,000 15,000 4,000 130,000 1,900
goooood 6.9 6,600 14,000 5,500 43,000 700
goooood 6.9 9,100 11,000 1,600 53,000 500
ooooooooono 6.9 40,000 17,000 4,000 190,000 3,400
goooood 6.9 3,700 12,000 500 29,000 200
ooooooooono 6.9 3,800 4,700 600 9,200 200
oooo0Ooo

gooooooooooo 7.2 39,000 14,000 1,200 170,000 1,700
gooooo 7.3 120,000 20,000 5,700 340,000 6,400
oooooooo 7.0 41,000 10,000 2,500 110,000 2,600
oooooo—oooooo 7.5 77,000 13,000 5,200 130,000 5,600
goooood 7.2 110,000 19,000 11,000 180,000 7,900

oo, boboooooooobooboobobo
goooooo, bbooboboooobo e
goooobooooooooobooobooob, 0o
T0bo0booosgoooooboboogonog
goooooooooon st

gbogooboobooooboooobobobobo
oooM73, D0 1B5m00000O000OO,
M8OoOOOoOoOooooooo3oooooood
goooooboo, oobooobobobobo
gooooo, coobobobi1ob0obobOO
gooooooboooo, oobooobooo,
gbogooboobooooboooobobobobo
goooo, oobooooooooooo, 0o
goooooooboog, booboboooobooo,

goooooooooboboboo, oogo
O00oboo0oooooooooo4m

oooooopoooooossoogoog, O
gboooooooooboboboobooobogoo
o000, ooboboges0o0DO0OooOon
gbooooooooobobobo, oooogo
gooooobooobooo, o000nogn
ooooooobooooobooobooobooboobooo
gbooboooooobboooooboboon
o, oooooooobobobooooo, o
obooooooooboobobooboooog, go
gboooooooboobobobooobooobogon
gooboooooooobbooooboobogoo 1
ooobO1sgooooomsooooooon,



0 40300000000000000000COOOO0OOOOOOCODOGO
oooooooo,20060000

Table 40 Comparison of estimated damage caused by Tonankai & Nankai Earthquake,
Tokai Earthquake, and Northern Tokyo Bay Earthquake by Central Disaster Man-

agement Council.

From White Paper on Disaster ManagementU Cabinet Office, Government of Japan, 2006
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Table 50 Comparison of damage estimated by Tokyo Metropolitan Disaster Management Council
and by Central Disaster Management Council, in case of Northern Tokyo Bay Earth-

quake.

From Damage Caused in Tokyo by Earthquakes occurring directly beneath the Tokyo Metropo-
lis Tokyo Metropolitan Disaster Management Council, 20060J and from Damage Estimation of
Earthquakes occurring directly beneath the Tokyo Metropolitan Area (Central Disaster Manage-
ment Council, 2005a).
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