9TH GLOBAL ENERGY AND WATER EXCHANGES OPEN SCIENCE CONFERENCE JUL 7 - 12, 2024 | SAPPORO, JAPAN

Impact of super extreme rainfall events on design criteria of the hydraulic infrastructures in Pohang region:
a case study to typhoon Hinnamnor in 2022
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Abstract

The predominant cause of flooding is often attributed to extreme rainfall events. Historical records indicate that there have been instances of unprecedented extreme rainfall. Recent trends suggest an escalation in the occurrence of such record-
breaking events. This increase In frequency might stem from a complex interplay of multiple factors. Numerous studies have delved into the reasons behind this rise in extreme events. Nonetheless, in practical scenarios, the focus iIs more urgently
placed on responding to these events rather than exploring their underlying causes and mechanisms. The design criteria for hydraulic infrastructure are typically based on frequency analyses of annual maximum series, including metrics such as
annual maximum precipitation, peak flow, and maximum inflow. However, when the dataset is too limited to provide reliable estimates for high return periods, the inclusion of these rare extreme events can spoll the frequency analysis results.
Consequently, the design criteria for hydraulic infrastructure become susceptible to inaccuracies due to these anomalies. Constructing or renovating such infrastructure is not only costly but also challenging. Therefore, understanding how these
extreme events might alter frequency analysis results Is crucial. This study investigates the impact of exceptional rainfall events on the frequency analysis of annual maximum rainfall, using the 2022 Typhoon Hinnamnor as a case study, which
resulted in significant economic damage due to flooding in industrial areas. Both at-site and regional frequency analyses were conducted, with and without the inclusion of the Hinnamnor event. The findings were then compared and scrutinized to
assess the event's impact. It was observed that regional frequency analysis tends to yield more consistent results. However, the quantiles derived from regional frequency analysis were lower than those from at-site analysis. To enhance flood defense
mechanisms, it Is suggested that the estimated quantile values should be increased.
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