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Abstract

On 11 March 2011, the off the Pacific coast of Tohoku earthquake struck Japan. The magnitude was 9.0, which is the
largest earthquake in recorded history in Japan. We have carried out the field survey of the coastal disaster caused
by the off the Pacific Coast of Tohoku earthquake and subsequent Tsunami in the coastal areas of Ibaraki and Iwate
prefectures along with lwaki City of Fukushima prefecture. It was observed that the tsunami caused the heavily damage
along the coastal areas of lwate prefecture. The worst severe damage was observed in Rikuzen-Takada City without any
seawall at the mouth of the bay. In some coastal areas of Ibaraki prefecture, the damage was caused by both liquefaction
and Tsunami.

Key words : The 2011 off the Pacific coast of Tohoku earthquake, Tsunami, Coastal Disaster
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Fig. 2.1 Sea Level Height recorded at Hiratsuka Wave
Observation Tower. Black line is observed sea level
height and blue line is astronomical tide.
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Fig. 2.2 Schematlc figure for Tsunami height, inundation
height, run—up elevation, and topography.
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Photo 3.1 Map around Fudai Village.
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GE 3.2 MG LY A
Photo 3.2 Tsunami gate on the mouth of the Fudai River.
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Photo 3.3 Destructed Bridge by Tsunami.

SE 34 ST EIREANS LB OR T
Photo 3.4 Seawall at Ootanabe fishing port.

GR35 KT F AL S L OIS
Photo 3.5 Destructed buildings at Ootanabe fishing port
by Tsunami.
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Photo 3.6 Map around Omoto.
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Photo 3.7 Tsunami gate on the mouth of the Omoto River.
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Photo 3.8 Destructed seawall and swept away wave
dissipating concrete blocks by Tsunami.
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Photo 3.9 Exposure by Tsunami.
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Photo 3.10 Bridge at Omoto Tsunami gate.
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Photo 3.11 Map around Taro Town fishing port. 76—

FE 312 HE10m DT 70O
Photo 3.12 Seawall at Taro Town.

GF 313 L
Photo 3.13 Destructed seawall by Tsunami.

GE 304 FEL L
Photo 3.14 Destructed seawall by Tsunami.

FF 315 PERICK 0BT
Photo 3.15 Telephone pole destructed by Tsunami.
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Photo 3.16 Map around Yamada Town fishing port.
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Photo 3.17 Seawall at Yamada Town.
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Photo 3.18 Destructed buildings at Yamada Town
fishing port by Tsunami.
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Photo 3.19 Destructed building at Yamada Town
fishing port by Tsunami.
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Photo 3.20 Map around Otsuchi Town.

5 321 G U MRS L O IREEL
Photo 3.21 Destructed seawall at Otsuchi Town
by Tsunami.
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Photo 3.22 Destructed railway around Otsuchi
Station by Tsunami.
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Photo 3.23 Destructed building at Otsuchi Town by
Tsunami.

HE 324 ARH LRI
Photo 3.24 Destructed Otsuchi Town Hall by Tsunami.
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S 325 AP
Photo 3.25 Map around Ryoishi, Kamaishi-City.

G 326 HRL IR
Photo 3.26 Destructed seawall at Ryoishi, Kamaishi-City
by Tsunami.

G 321 RO T SRROFH D E
Photo 3.27 Destructed building at Ryoishi, Kamaishi-City
by Tsunami.
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Photo 3.28 Map around Ofunato—City.
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Photo 3.29 Destructed buildings and swept ship at
Ofunato—City by Tsunami.
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Photo 3.30 Destructed elementary school building
at Ofunato—City by Tsunami.
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Photo 3.31 Debris.
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Photo 3.32 Ofunato habor.
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Photo 3.33 Inundation area around Ofunato habor.
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Photo 3.35 Destructed building by Tsunami.
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Photo 4.1 Map around the Yostukura fishing port.
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Photo 3.36 Destructed school building by Tsunami.
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Photo 3.37 Disaster-stricken area about 5 km away Photo 4.2 Destructed building at the Yostukura fishing port.

from the mouth of the Kesen River.
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Photo 4.3 Destructed houses around the Yostukura fishing port.
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Photo 4.4 Destructed roof of public lavatory at the Yostukura fishing port.
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Photo 4.5 Inundation height marked on tree around the Yostukura fishing port.
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Photo 4.6 Inundation height marked on house around the

Yostukura fishing port.
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Photo 4.7 Disaster-stricken area about 5 km away from the
Yostukura fishing port.
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Photo 4.8 Map around the Hirausuiso area in Iwaki City.
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Photo 4.9 Destructed seawall at the Hirausuiso area in Iwaki City.
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Photo 4.10 Destructed houses at the Hirausuiso area in lwaki City.
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Photo 4.11 Destructed building at the Hirausuiso area in lwaki City.
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Photo 4.12 Destructed house at the Hirausuiso area in lwaki City.
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Photo 4.13 Disaster-stricken area at the Hirausuiso area in lwaki City.
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Photo 4.14 Landslide and destructed houses.
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Photo 4.15 Map around the Onahaha harbor.
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Photo 4.16 Fishing ship on the seawall.
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Photo5.1 Disaster-stricken Ostu fishing port.
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Photo 5.2 Map around the Nakaminato fishing port.
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Photo 5.3 Disaster-stricken Nakaminato fishing port.
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Photo 5.4 Disaster-stricken road around the Nakaminato fishing port.
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Photo 5.5 Disaster-stricken road around the Nakaminato fishing port.
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Photo 5.6 Map around the Oarai fishing port.
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Photo 5.7 Disaster-stricken Oarai fishing port. Photo 5.10 Destructed building by Tsunami.
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Photo 5.8 Destructed building by Tsunami.
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Photo 5.11 Map around the Araya area in Hokota City.
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Photo 5.9 Map around the Kyochigama beach. Photo 5.12 Inundation height marked on bushes.
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Photo 5.15 Sand boils near the seawall around the
Kashima Harbor.
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Photo 5.16 Leaning prop of wind power by liquefaction.
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Photo 5.17 Leaning telephone pole at Hinode-area in
Itako City.
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Photo 5.18 Leaning house at Hinode-area in Itako City.
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Table 6.1 Observed inundation height of the Tsunami caused by

2011 off the pacific coast of Tohoku Earthquake. The

data is based on the report of Japan Meteorological

Agency.
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Observed subsidence caused by 2011 off the pacific coast
of Tohoku Earthquake. The data is based on the report of
Geospatial Information Authority of Japan.
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Fig. 7.2 Map of tidal observation station of IMA.
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Fig. 7.3 Frequency of storm surges with heights more than 30 cm.
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Table 7.1 Date of storm surge events with heights more than
30 cm observed at Ayukawa station, and its relation

with weather.
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2002 7 11 35 R 64
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2007 1 7 38 (S
2007 25 31 [EEE
2007 17 31 (SR
2007 9 7 34 R 9%
2007 12 30 34 =P
2009 10 8 41 w8 184
2010 12 22 36 e R
2011 1 1 40 (G
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