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Abstract :

Ongoing urban planning forces us to consider both disaster risks and daily convenience as
elements of well-being. This study developed an optimal residential area model for analyzing the
trade-offs between safety from tsunamis and ordinary convenience, which will support pre-disaster
recovery. The model consists of weighted multicriteria: the total tsunami risk, the total
infrastructure maintenance cost, and the total traffic time for commuting with controlling optimal
allocations of population, land use, and commuting trips. Here we optimize “Reduction Potential
Achievement (RPA)”: it indicates how much the respective optimal value achieved against the value
(reduced potential) that the three objectives were optimized alone as a baseline. We applied the
model to Kuroshio, a tsunami-prone area along the Nankai Trough in Japan, and calculated for each
500-meter mesh. The analysis yielded the following main results for the target area. (1) the results
with various combination patterns of the control variables showed that the larger the number of
variables, the more concentrated residential areas became. (2) the sensitivity analysis results that
change the weight of each criterion revealed trade-offs in which the more the tsunami risk is
weighted, the more the infrastructure maintenance and traffic costs increase. Finally, (3) the
optimal residential areas was examined every 10 years, with a planning period of 50 years. We

conveyed sensitivity analysis that change the tsunami occurrence time, then revealed that the later



the year of occurrence, the larger the RPA for each objective. In addition, the most cost-effective

plan is the large relocation in the initial period, regardless of the occurrence time.
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