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Damage to Levee Embankments in Kochi City Area during the 1946 Showa-Nankai Earthquake
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In the 1946 Showa-Nankai Earthquake, serious damage to levee embankments occurred in Kochi city, and the
following tsunami (relative sea level change to the land) caused massive flooding in a wide spread area of Kochi.
Although the occurrences of damage to levees in Kochi have been fragmentarily reported in various ways, no
document that summarized levee damage locations on a map exists as far as the authors know. This study attempts
to identify locations of damage to levee embankments in Kochi city caused by the 1946 Showa-Nankai
Earthquake by utilizing every available kinds of information sources including damage maps, newspapers, books,
photos, and first-hand accounts. Next, the identified damage locations are compiled on a map. Damage severity of
levee in each levee segment along with available parameters that might correlate to damage levels are compiled.
We, then, apply quantification theory to identify risk factors for seismically-induced levee damage, and find that
geological conditions play an important role in levee performance. In order to obtain universal results about
seismic performance of levees in Kochi city regarding Nankai Earthquakes, locations of damage to levee
embankments by the 1854 Ansei-Nankai Earthquake and by the 1707 Hoei Earthquake are identified from the
description of available historical documents.
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Fig. 2 Photo of downtown Kochi after the 1946
Showa-Nankai Earthquake
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Fig. 3 Attenuation of Tsunami height and rivers flowing through Kochi city
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Table 1 List of damage to levees
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Fig. 4 Photo of large cracks that appeared in a levee after the 1946 Showa-Nankai Earthquake
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Fig. 5 Summary of damage to levees due to Showa-Nankai Earthquake
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Fig. 6 Photo of levee near Ushioebashi bridge
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Fig. 7 Segmentation of levees
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Table 3 Data sheet used in the analysis
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Fig. 8 Geomorphologic land classification map (Kochi)
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Table 4 Cross table
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Fig. 9 Item range
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Table 5 Damage to levee by Ansei-Nankai Earthquake
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Table 6 Damage to levee by Hoei Earthquake
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Fig. 11 Comparison of damaged sections of levees due to Nankai Earthquakes
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