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SENSITIVITY ANALYSIS FOR EVALUATING THE DISASTER RISK
REDUCTION ACHIEVED BY ENHANCING PERSISTENCE OF COASTAL DIKES
AGAINST TSUNAMIS

Kunihiro WATANABE, Kazuki HIMENO, Junich ARIMURA, Hiroko YAGI, Tatsuro
OCHI and Yosio SUWA

The effectiveness of coastal dikes was quantitatively assessed by simulating 43 cases of tsunami inunda-
tions. The duration of a tsunami overflow that a coastal dike can withstand was asumed to be the persistence
of the dike against a tsunami. Three types of tsunami height, six levels of dike endurance, and 5 to 7 types
of dike collapse probabilities were selected as parameters for investigating the sensitivity of the dike en-
durance to risk reduction. The area of inundation and the available evacuation time were selected as the
indexes representing the expected reduction in risk; these parameters were compared between cases. The
results showed a clear relationship between the persistence levels of a dike and the degrees of risk reduction.
The effect of enhancing the persistence of a dike to reduce damage is high when the height of a tsunami is
low. The road and the bank also exhibit a synergistic disaster reduction effect when they are constructed
landward as secoundary dike-like structures. These results are the first quantitative evidence supporting the
necessity of reinforcing coastal constructed in the Tohoku district.
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