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Abstract

Except devastating Tsunami damage during the 2011 off the pacific coast of Tohoku Earthquake, the liquefaction
damage also occurred in the wide area of Kanto plain. It was hardly capturing all of information about liquefaction
although some severely damaged areas were reported by News media. To rapid assess the liquefaction damage in
Tonegawa river-ran across the Kanto plain, we carried out investigation along river basins of Tonegawa, Kinugawa and
Kokaigawa in the beginning of April. As the result, we recognized that most of liquefaction areas were the artificial
grounds where man-made lands were created after filled up pond, old-rice field, river, and sea area, and the residential
houses were damaged during the large-scale liquefaction occurring. It will take several years for restoration in some
residential areas. In addition, the inundation could be at-risk by heavy raining since the restoration of drainage function
will take a long time in the residential area. We have recognized that large-scale liquefaction damage has a heavy

influence on civilian for a long term.
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Fig. 1 Cities which carried out investigation.
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Fig. 2 Geomorphologic classification map in pacific coastal
area (inside of the red line) and liquefaction area (use
the data of Japan Seismic Hazard Station (J-SHIS) of
NIED. The original data is Wakamatsu et al. (2004). The
painted areas with blue show the liquefaction areas).
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Fig. 3 Topographical maps. Left is the present and right is the Meiji era. The background maps are Tonegawa water
transportation and community improvement meeting (March, 2009). The blue areas show the liquefaction area. The

number in the left map show photograph number.
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Photo 1 The rise of waterway under side walk and slant of
telephone poles (Hiraizumi, Kamisu).
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Photo 2 A large quantity of sand boil and the substance of houses
(Fukashiba, Kamisu).
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Photo 3 A track curves by sliding of the embankment
(Hachigata, Kashima).
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Photo 4 A large quantity of sand boil in reclaimed land
(Niihama, Kashima).
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Photo 5 Small quantity of sand boil (Ohashi, Choshi).
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Photo 6 Sand boil in reclaimed land (Sasakawa, Tohnosho).
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Fig. 4 Geomorphologic classification map in Tonegawa lowest
river basin (the right bank) (inside of the red line) and
liquefaction points (use the data of Japan Seismic Hazard
Station (J-SHIS) of NIED. The original data is Wakamatsu
et al. (2004). Blue points to show with arrows are
liquefaction points).
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Fig. 5 Topographical map of the Meiji era (left) and satellite photo in the present (right). A blue area shows a liquefaction

area (Ohashi, Choshi).
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Fig. 6 Topographical map of the Meiji era (left) and satellite phot in the present (right). A blue area shows a liquefaction

area (Sasakawa, Thonosho).
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Geomorphologic classification map in Namegata city
area (inside of the red line) and liquefaction points (use
the data of Japan Seismic Hazard Station (J-SHIS) of
NIED. The original data is Wakamatsu et al. (2004).
Blue points to show with arrows are liquefaction points).
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Geomorphologic classification map in the Tonegawa
lower river basin (inside of the red line) and liquefaction
area (use the data of Japan Seismic Hazard Station
(J-SHIS) of NIED. The original data is Wakamatsu
et al. (2004). The painted area with blue show the
liquefaction area).

Y9 BTN (5) LSS A OHY (h). BRI IR SO D RFA (VR2LEF 3P).

BT L EET 3R 170 2 L REEY

Fig. 9 Topographical maps. Left is the present and right is the Meiji era. The background maps are Tonegawa water
transportation and community improvement meeting (March, 2009). The blue parts show liquefaction areas.
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Fig. 10 Topographical map of the Meiji era (left) and satellite photo in the present (right). A blue area shows a
liquefaction area (Hinode, Itako).

sl

Y11 ARHE[FEOPE RO (4) LEDDME 5F (7). B THIEY 13K (-EET

Fig. 11 Topographical map of the Meiji era (left) and satellite photo in the present (right). A blue area shows a
liquefaction area (Sawara-ro, Katori).
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Fig. 12 Topographical map of the Meiji era (left) and satellite photo in the present (right). A blue area shows a
liquefaction area (Omikawa, Katori).
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Fig. 13 Topographical map of the Meiji era (left) and satellite photo in the present (right). A blue area shows a
liquefaction area (Shinohara, Katori).
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Fig. 14 Topographical map of the Meiji era (left) and satellite photo in the present (right). A blue area shows a

liquefaction area (Kozakihonsyuku, Kozaki).
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Photo 7 Sand boil spread through a road and the slant of the
telephone poles. The telephone poles which stood straight
was built for restoration newly (Hinode, Itako).
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Photo 8 Subsidence in front of katori health center (Sawara, Katori).
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Photo 9 Subsidence of a road by a large quantity of sand boil
(Kozakihonshuku, Kozaki).
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Fig. 15 Geomorphologic classification map in Tonegawa and branch river area (inside of the red line)
and liquefaction points (use the data of Japan Seismic Hazard Station (J-SHIS) of NIED. The

original data is Wakamatsu et al. (2004). Blue points show liquefaction).
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Fig. 16 Topographical map of the Meiji era (left) and satellite photo in the present (right). A blue area shows a
liquefaction area (Fusa, Abiko).
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Fig. 17 Topographical map of the Meiji era (left) and satellite photo in the present (right). A blue area shows a
liquefaction area (Chiyokawa, Shimotuma).
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Fig. 18 Topographical map of the Meiji era (left) and satellite photo in the present (right). A blue area shows a
liquefaction area ('Yoshino, Jyoso).
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Fig. 19 Topographical map of the Meiji era (left) and satellite photo in the present (right). A blue area shows a liquefaction
area (Iwai greenland, Bando).
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Photo 10 Large-scale liquefaction occurs in the whole area.
Many telephone poles are slanted.

Photo 12 Sand boil and cave-in (Yoshino, Jyoso).
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Photo 11 Sand boil occurs widely (Chiyokawa, Shimotsuma). Photo 13 Sand boil spreading through a road

(Iwai greenland, Bando).
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Fig. 21 Frequency of former land use according to the scale
of the liquefaction.
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Fig. 20 Locations of liquefaction and investigation root. The blue areas and points show liquefaction areas. (Background map is a
one-50,000th Geographical Survey Institute publication topographical map).

—131—



#1

5 SR 4 4 i

RS T T

2012 # 3

WK (30 2 BB B0 20« & F0| LA 5

Table 1 Former topography and land use, and geological classification in the liquefaction areas.
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