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Study on development of probabilistic inundation area
maps with liquefaction

Tokiya TATSUMI
Satoru OISHI

Abstract

This study evaluates the impact of levee weakness caused by liquefaction on flood risk. Large
earthquakes, such as the Nankai Trough Earthquake, could collapse river levees, significantly
increasing the risk of flooding. In this study, PL values were used to simulate levee damage, and flood
simulations were conducted that incorporate simultaneous levee failures. This approach highlights the
flood risk of a heavy rainfall event after an earthquake when levees have not yet been repaired, a risk
that is not captured by conventional flood hazard maps.

Focusing on the 2018 July heavy rain event, the study found that liquefaction can cause
significant flooding, even at flow rates that would not normally breach levees in good condition. The
results suggest that the location and size of levee breaches significantly affect the extent of flooding,
and not just the number of breaches. To assess risk more comprehensively, flood probability
distributions were calculated using different thresholds (0.3m, 0.5m, 1.0m, and 2.0m). By
incorporating flood probability, we provide essential information that previous discussions lacked
based solely on maximum inundation depth.

By considering simultaneous levee breaches, this study demonstrates that more realistic flood
scenarios can be assessed compared to traditional single-breach models. The findings emphasize the
importance of flexible threshold settings and the consideration of multiple scenarios when creating
flood hazard maps and evacuation plans after earthquakes. These insights can contribute to the
development of more effective disaster prevention strategies.
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