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Synopsis

Climate change increases the risk of damage to existing breakwaters due to altered loading conditions.
When loading conditions change in the future, it will be necessary to assess the stability of breakwaters
across a wide range of loading conditions to evaluate structural performance, but this will significantly
increase the workload. Therefore, this study proposes a practical evaluation method using a response
surface methodology for existing breakwaters. This method efficiently addresses the uncertainty in
estimating future changes in loading conditions, enabling performance assessments and evaluations of the
effectiveness of reinforcement measures in response to such changes. As an application example of the
proposed method, a simplified real options analysis was applied, demonstrating its potential utility for
decision-making regarding the effectiveness of reinforcement measures and the timing of their
implementation in response to changing loading conditions.

These results provide valuable reference for considering countermeasures against changes in loading

conditions due to climate change in long-term maintenance and management of port facilities.
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