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Re-examination of the Tsunami Heights from the 1833 Shonai-Oki Earthquake at Wajima, Japan:
Estimation Based on DEM

Keisuke FUTAGI

Hokuriku Electric Power Company, 15-1, Ushijima, Toyama, 930-8686 Japan

Ryoichi NAKAMURA and Hisashi ISHII
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KDX Toyosu Grandsquare, 1-7-12, Shinonome, Koto-ku, Tokyo, 135-0062 Japan

The 1833 Shonai-Oki earthquake (M7Y/2+Y/,) occurred at offshore of Yamagata prefecture, Japan. Tsunami
attacked Wajima, Ishikawa prefecture. We investigated tsunami-attacked places in Fugeshi-town and Kawai-town,
Wajima, based on historical documents and re-examined tsunami heights by using 5 m mesh digital elevation
model (DEM) released from Geospatial Information Authority of Japan (GSI). Names of unidentified places were
determined based on hearing survey. The results show that the height (altitude) of the tsunami-attacked places in
Wajima were approximately 6 m or lower. Besides, we found a historical document in which the salt storehouse
near coast was certainly rebuilt at higher site (altitude 7-9 m) in order to avoid the future tsunami damage.
Keywords: 1833 Shonai-Oki Earthquake, Tsunami Height, Wajima, DEM.
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Fig. 1 Fault models of the 1833 Shonai-Oki earthquake and location of Wajima. A(A3) and A(B3) denote the fault
models by Aida (1989). U(1), U(2), D and W denote the epicenters by Usami (1975), Usami (2013), Daicho
(1989), and Watanabe (1985), respectively.
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Fig. 2 Topography of Wajima. The Japanese characters enclosed by the rectangles within solid lines are
the attacked places written in the historical documents (see table 2).
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Table 1 Titles of the Sumiyoshi Shrine documents and their reference numbers in this study
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Fig. 3 Damage area by the 1833 Tsunami in Fugeshi Town after Obayashi (2006).
Damage Ratio(%)=(Number of victim)/(Number of citizen) * 100.
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Photo 1 A part of Honmachi-street in the historical document [Sumiyoshi S-6].
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Photo 2 A part of Fugeshi town in the historical document [Sumiyoshi S-1].
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Table 2 Tsunami attacked places written in historical documents.
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Photo 3 The shrine of the Kamisama-Ike.
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Photo 4 A part of the Juzo-Jinja and the salt storehouse written in the historical document since
the Houreki-era (A.D.1751-1763) [Sumiyoshi S-1].
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Photo 5 A part of the Juzo-Jinja and the salt storehouse written in the historical document
[Sumiyoshi S-2].
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Photo 6 A part of the Juzo-Jinja and the removed salt storehouse after the 1833 tsunami in the
historical document written in 1863.
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Fig. 4 A printed historical document in which the salt storehouse were planed to remove
after the 1833 tsunami.
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Fig. 5 Map around Wajima which was published in 1912.
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