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Glgantic Earthquakes in the 19t and the 20th

centuries

1837 Valdivia, Chile Mt= 9.3
1841 Kamchatka 9.0
1868  Arica, Chile 9.0
1877 Iquique, Chile 9.0

69 years
1946  Aleutians 9.3
1952 Kamchatka 9.0
1957  Aleutians 9.0
1960  Chile 9.4
1964 Alaska 9.1

40 years

2004 Sumatra, Indonesia 9.0
2011 East Japan 9.0
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Video film taken by a citizen of Kamaishi
city shows....
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After hearing tsunami warning announcement, a man
took video film from a sheltering higher place
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About 25 minutes after the shaking, suddenly a water
made a wall or a water fall rushed into the residential
area of Kamaishi City



L_ocations of the ocean bottom tide gauges

O



Records of sea surface level changes
recorded by submarine gauges
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The Peak 1s finished within 5 minutes
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Tide Gauge
Records

Japan Meteorological Agency
http://www.jma.go.jp/jma/press/1104/08a/1103jishin.html
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Distributions of

After Shocks and

Crustal Motion

Slip distribution on the fault. The large green star represents the
epicenter of the mainshock (Mw = 9.0), and gray circles represent
aftershocks (M 2 5.0) within 24 h of the mainshock. Crosses represent
grid points on the fault plane for calculating synthetic waveforms.
Contour interval in slip distribution is 4 m.

Yoshida et al., Source process of the 2011 off the Pacific coast of Tohoku Earthquake with the combination of
teleseismic and strong motion data, Earth Planets Space, 63, 565-569, 2011



Source Area of the
Tsunami
estimated by tidal
records

Tsunami source area of the 2011 off the Pacific coast of Tohoku
Earthquake determined by the back-propagation of tsunami arrivals from
offshore observation stations.

Hayashi et al., Tsunami source area of the 2011 off the Pacific coast of Tohoku Earthquake

determined from tsunami arrival times at offshore observation stations, Earth Planets Space, 63,
809-813, 2011



Horizontal
Motion of
the Crust

Geospatial Information Authority of Japan (GSI)



Vertical Crust
Motion

Geospatial Information Authority of Japan (GSI)



Horizontal
Crust Motion

Geospatial Information Authority of Japan (GSI)
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Tsunami of super and sub-critical flows
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Formation of super critical flow
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How do you distinguish super and sub-
critical flow?

Sub-critical flow Super critical
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What happened at Arahama village, Sendai ?
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Inundated
Area
IN Ishinomaki

Region

Geospatial Information Authority of Japan (GSI)



Inundated Area
In Sendai City
Zone

Geospatial Information Authority of Japan (GSI)



South of
Sendal Air
Port

Geospatial Information Authority of Japan (GSI)



Inundation Area In
Fukushima
Prefecture

Geospatial Information Authority of Japan (GSI)






Chiba Prefecture
Damage of lioka Town

e 13 people were killed, 3 missings
at lioka Town

« — Tsunami Heights 7.6meters



lioka

lioka Spur






Sea water passed over the top of the sand
dune
Height:7.6m



Fishery factory at lioka






Tsunami Damage In lioka Town 1









Distribution of
Tsunami
Heights
on the coast of
Ibaraki
Prefecture



Ootsuko Port, Kita Ibaraki city



Tsunami heights
on the Sanriku
Coast

Arrival time (minutes)



Kuwagasaki,

Central Part of
Miyako City



Iw56. Kuwagasaki Area in Miyako
City
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At the entrance of Miyako City Hall



Standing on the 3rd floor of the City Hall
of Miyako



Tsunami Came!



Iw7-9. Onappe Coast
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Damage of fishery cultivation center at Onappe




Matsutsuki Coast, Miyako city
No sea wall



Iw53. 31.4 meter point on the north
slope of Matsutsuki valley
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Taro Town,
In Miyako
City
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View from the Taro Town hall
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New sea wall was destroyed. Notice the
bottom of the concrete block
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Disappeared sea wall except the part of the
crossing road gate
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Old sea wall was slightly damaged and saved people who lived in the

residential area.



& a8 1 Taro Fishery Port



HZ fAEfAmHhiE Taro port Fishery Market
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Wano coast
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Aonotaki fishery Port
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Koborinai fishery port

INSE RS ]



INBERRAERKRAE
Measurement in the KOBORINAI
Port
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Measurement Work at Koborinal Port
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Damage of Trees at Koborinali
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Three Firepersons were Killed
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Iw20. Sea water reached at 3 km from the coast at Settai Village
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Stone monuments for the victims of the 1896 Meiji
Sanriku Tsunami at Settal
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Damage of rice field at Settal



B 2R THRIEL-ERE
Destroyed Bridge at Settal




Shimanokoshi
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The railway station of Shimanokoshi was
destroyed
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Only two houses remained at Shimanokoshi, Tanohata village
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