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ABSTRACT

Korea's coastal areas are experiencing amplified natural disasters due to the acceleration of climate change, resulting in loss
of life and property damage. There is a growing demand for scientific disaster information to prepare for increased coastal
inundation and erosion due to sea level rise and typhoon intensity under climate change. However, current coastal disaster
assessments rely primarily on past climate data. In this study, we established a coastal disaster risk assessment system that
considers future climate change conditions. The Korea Meteorological Administration's climate change scenario SSP (Shared
Socioeconomic Pathways) 5-8.5 was selected based on data resolution, applicability, and ease of data collection. The study area
was designated as the coast of Busan, South Korea, and a grid system with a 100-m interval was established in the coastal
inland area, as stipulated by the Coast Management Act. Basic data for exposure and vulnerability indexes were obtained from
authorized organizations such as the National Institute of Fisheries Science and the National Geographic Information Institute.
Output data from the East Asia (25 km) climate change scenario was utilized as input for the numerical model to calculate
the wave and tsunami components of the hazard index. For wind and rainfall, we used output data from the Korea
Meteorological Administration's Korea (1 km) climate change scenario. For sea level rise, we used data from the National
Institute of Fisheries Science's future projection of climate change response. The assessment applied formulas based on the IPCC
AR5 assessment framework to calculate the results for each scenario. The results of this study are expected to provide

information on coastal hazards considering future climate change and to help establish coastal hazard reduction measures.
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Table 1. Indicators and weighting values of coastal disaster risk assessment

Index Indicator Weighting value Index Weighting value
Wind 0.16
Precipitation 0.11
Hazard 0.51 Surge 0.26
Wave 0.32
Sea Level Rise 0.15
Population 0.24
Building 0.17
Farmland 0.09
Exposure 021 Vinyl Greenhouse 0.08
Risk Industrial Complex-Power Plant-Airport 0.12
Roads 0.10
Fish Farm 0.09
Fishing Harbor and Harbor 0.11
Vulnerable People 0.22
Vulnerable Facility 0.18
Flooded Area 0.16
Vulnerability 0.28 Basement-Semi-Basement 0.14
Eroded Area 0.10
Steep Slope Area 0.11
Cultural Assets 0.09
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Fig. 1. Coastal disaster risk assessment framework
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Table 2. Establishment of hazard grade section
according to the special alert issuance
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criteria
Grade Section Definition
1 z <50% Less than advisory
2 50% < x <70% Advisory
3 70% < x <100% Alert
4 100% < = <150% Reference return period
5 150% < z Exceed 1.5 times
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Table 3. Databases for risk assessment
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Indicator Index Data Reference Year
Wind Daily average wind speed KMA 2021 ~2100
Precipitation Daily precipitation KMA 2021 ~ 2100
Hazard Surge ADCIRC numerical model experiment self-produced 2021 ~2100
Wave UnSWAN numerical model experiment self-produced 2021 ~2100
Sea Level Rise Sea level rise KHOA 2021 ~2100
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Fig. 2. Example of coastal disaster risk assessment
input climate change scenario data
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