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From the result of our research of the fall-down of stone lanterns by the 2007 Niigataken Chuetsu-
oki Earthquake, the damaged Joetsu and Chuetsu areas are divided into three segments characterized
by eminent fall-down directions of enchu-type stone lanterns. The eminent direction in the Kashiwazaki
segment, which is located along the earthquake source fault, indicate NW-SE. In the Izumozaki and
Joetsu segments, which are located on the NE and SW of the Kashiwazaki segment, NE and NE-SW
are eminent, respectively. The fallen-down enchu-type stone lanterns reflect earthquake vibration, from
the result of the comparison with the horizontal ground movements which are calculated from K-NET.
The direction of horizontal ground vibration based on the enchu-type stone lanterns correspond with

theoretical ground movement due to an earthquake occurred on typical reverse fault.
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FIGURE 1. Distribution of the earthquake seismic intensity shocked
by the Niigataken Chuetsu-oki Earthquake in 2007, and a location of
the study area. A star shows the epicenter. The earthquake seismic
intensities are based on Japan Meteorological Agency (2007). Two
rectangles show source earthquake fault modeled by Ozawa (2008).
The bold line on the rectangles shows the upper edge of the fault.
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FIGURE 2. Typical shapes of stone lanterns (modified from Kato et
al, 2008). The horizontal section shape of the column of the enchu-
type stone lantern (A) is circular, and that of the joyato-type ones (B)
are square.
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FIGURE 3. Distribution of researched enchu-type (A) and joyato-type (B) stone lanterns in the Joetsu and Chuetsu areas, Niigata Prefecture.
Shaded relief map is drawn using 50 m DEM of Geografical Survey Institute (2001).
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FIGURE 4. Field occurrences of fallen-down enchu-type stone lanterns. A, Fallen-down every part of stone lanterns arranged as a line; B, (a)
Fall-down of lower column and (b) Fall-down of middle platform, whose directions are opposite each other.
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D / hit sign

FIGURE 5. Field occurrences of fallen-down joyato-type stone lanterns. A, Fall-down of lower column; B, Fall-down of middle platform; C, Fall-
down of light box. D, Fall-down of orb, which is an uppermost part of an joyato-type stone lantern. Red arrow shows the hit sign.
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FIGURE 6. Regional distribution of fallen-down parts of enchu-type (A) and Joyato-type (B) stone lanterns in the Joetsu and Chuetsu areas,
Niigata Prefecture. Arrows and parentheses indicate the sites where two or more lanterns were fallen-down. Each symbol indicates the part of a

damaged lantern.
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FIGURE 7. A-B, Fall-down directions of enchu-type stone lanterns in the Joetsu and Chuetsu areas, Niigata Prefecture. Active faults traces are

based on the Research Group for Active Faults of Japan (1991).

Double circle indicates K-NET stations, which is operated by National Research

Institute for Earth Science and Disaster Prevention; C, Fall-down directions of enchu-type stone lanterns in the Joetsu, Kashiwazaki and Izumozaki

areas shown in Fig. 7A.
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FIGURE 8. A, Fall-down directions of joyato-type stone lanterns in the Joetsu and Chuetsu areas, Niigata Prefecture. Active faults traces are
based on the Research Group for Active Faults of Japan (1991); B, Fall-down directions of joyato-type stone lanterns in the area shown in Fig. 8A.
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