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The types of earthquakes that occur in the
Japanese archipelago and the surrounding area

inland shallow earthquake
{e.z. Mobi Earthq uake{1891) H yogo-ken- Hanbu Earthq nake{1995))

{Trough)

earthquake in subd ncting plate
(normal fault: 1933 Sanrikn Farthg nake)

ear thinake in snbdoced plate

(high-angle reverse fanl:
1994 Hokkaid o-toho-oki Earthe uake)

inerplate earthquake
(thrust fault.e ¢ 1968 Tokachi-oki Farthquake,
1923 Eanw E arthig uake 1946 Hankai Earthq uake)

deep earthquake in snbd ncted plate
{horzontal fault: 1993 K ushiro-oki Ear thi uake)
http://www.hp1039.jishin.go.jp/eqchreng/f2-18.htm
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Observation Stations

K-NET (1034)
KiK-net (674)
PARI (66)

JMA (609)
Prefectures (2867)
MLIT (717)

Strong motion
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Si and Midorikawa (1999) for PGV

Attenuation relation in Japan by Si and Midorikawa (1999)
log PGV =0.58M, +0.0038D +d —log(X +0.002810°°"+)—0.002X —1.29

where X, M,, show fault distance, and moment magnitude, respectively. D is focal
depth represented by the depth of the center of a fault plane. d shows is defined as bellow:

inland shallvw earthg uake
{e.£. Hobi Earthq uake{1891) Hyogo-ken-Hantu Earthq uake{1995))

d=

0.0 for crustal
-0.02 for inter-plate
0.12 for intra-plate

earthquake in subducting plate
(normal fault-1933 Sanrikn Earthq uake)

ear thguake in snbdocied plate
{high-angle reverse fanlt:
1994 Hokkaid o-toho-oki Earthg nake)
inerplate earthquake

(thrust fault-e g 1968 Tokachioki Earthqg uake,
1923 Eanp Earthgnake 1946 Hankai Ear thg nake)

Si and Midorikawa (1999) is |
defined on stiff ground with e e i
V830:6OO m/S http://mww.hp1039.jishin.go.jp/eqchreng/f2-18.htm
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Effects of earthquake type

Attenuation relation in Japan by Si and Midorikawa (1999)
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Evaluating the effects on strong motion by the earthquakes
with different tectonic setting, applicable to near source area
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Effects of focus depth

Attenuation relation in Japan by Si and Midorikawa (1999)
10° X o ] i
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Evaluating the effects of focus depth and site effects on
strong ground motion
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Main Application of Si and Midorikawa(1999)

National wide hazard map
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Applicability of the GMPE in Japan
to the earthquakes in the world 1

Crustal event: The 1994 Mw6.7 Northridge , California earthquake
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Applicability of the GMPE in Japan
to the earthquakes in the world 2

Crustal event: The 2008 Mw7.9 Great Wenchuan, Sichuan, China
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Applicability of the GMPE in Japan
to the earthquakes in the world 3

Crustal event: Crustal event:
The 2010 Mw7.2 BAJA CALIFORNIA, MEXICO The 1999 Mw7.62 Chi—Chi earthquake
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Applicability of the GMPE in Japan to the
earthquakes in the world: NGA-PGA
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Applicability of the GMPE in Japan to the
earthquakes in the world: NGA-PGV
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Strong motion recorded during the 2011
Mw9.1 Tohoku earthquake
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PGA&PGYV for the 2011 Tohoku earthquake
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Comments by Boore (2011)

http://www.daveboore.com/daves_notes/co
mparisons_of ground_motions_from_the
m_9 tohoku_earthquake with_gmpes vl1.
4.pdf
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Comparison of Peak motions for the 2011 Mw9.1 Tohoku
and the 2003 Mw8.3 Tokachi-oki earthquake
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2010 Chile and 2001 Peru earthgauke
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Application of GMPE for Mw9 Mega-thrust
log A=Db-log (X+c) - k X earthquakes

Q
-+ 4- -
C
(]_) X A
O ° GTELT
5 L .
O 3t -
O X
_ PGV ]
2....|....|....|....

6 / 8 9 10
Moment magnitude

Si, H., Koketsu, K. & Miyake, M, Midorikawa S. Attenuation Characteristics of Peak Ground Motions from
Giant Earthguakes - The 2011 Tohoku Earthquake and Other Giant Earthquakes -, Fall meeting of SSJ (2011
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Strong motion for the 2011 Tohoku earthquake
(when using Equivalent Hypo. Distance)
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= Using the slip model by Koketsu et al. (2011)
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Si and Midorikawa (1999) for PGV using Ehd

Attenuation relation in Japan by Si and Midorikawa (1999)
log PGV =0.58M,, +0.0031D +d —log X, —0.002X —1.25

where X, M, show EHD, and moment magnitude, respectively. D is focal depth
represented by the depth of the center of a fault plane. d shows is defined as bellow:

inland shallvw earthg uake
{e.£. Hobi Earthq uake{1891) Hyogo-ken-Hantu Earthq uake{1995))

d=

0.0 for crustal
0.06 for inter-plate
0.16 for intra-plate

earthquake in subducting plate
(normal fault-1933 Sanrikn Earthq uake)

ear thguake in snbdocied plate
{high-angle reverse fanlt:
1994 Hokkaid o-toho-oki Earthg nake)
inerplate earthquake

(thrust fault-e g 1968 Tokachioki Earthqg uake,
1923 Eanp Earthgnake 1946 Hankai Ear thg nake)

Si and Midorikawa (1999) is |
defined on stiff ground with e e i
V830:6OO m/S http://mww.hp1039.jishin.go.jp/eqchreng/f2-18.htm
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Calculation of Ehd

Definition of Ehd

2y
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Summary

B Attenuation model for PSHMs in Japan also can
be applied to the strong motion data world wide

B When using closest distance to the fault plane,
additional saturation for M should me considered
In an attenuation model. Fortunately, this
saturation has been considered in the hazard
map In Japan.

B the attenuation model using equivalent hypo.
distance seems can be applied to a Mw9 mega—
thrust earthquake.
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FIN

Thank you !
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