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ABSTRACT

This study sought to improve the indicators used in coastal disaster risk assessment and evaluate their applicability in order
to minimize uncertainty amid the increasing climate crisis. Busan was selected as the testbed. Among the 25 assessment
indicators for coastal disaster risk assessment, inundation was assessed using the probability of inundation instead of the
inundation area, and changes in coastal disaster risk assessment grades were analyzed. The storm surge coastal inundation
prediction maps currently used in coastal disaster risk assessments do not consider various complex inundation factors, such
as wave overtopping. To reduce uncertainty, the probability of inundation, which considers all scenarios used in the creation
of coastal inundation prediction maps, was applied. The coastal disaster risk assessment grade changed by up to +£1 grade
according to which inundation indicator was used. In the coastal areas of Busan, 6.2% showed a decrease of one grade,
making the area relatively safer, while 5.8% showed an increase of one grade, making the area relatively riskier, and 88%
showed no change in grade. Assessment using the probability of inundation provides a probabilistic assessment of potential
inundation, allowing for the assessment of inundation that cannot be assessed using the specific return-period inundation areas
. Coastal disaster risk assessment using the probability of inundation shows the potential to minimize uncertainty related to
the changes in the coastal disaster environment and the results of climate change-induced inundation, and provides relevant
adaptation information for the climate crisis.
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Table 1. Indicators and weighting values of Coastal disaster risk assessment
L . Weighting
Index Weighting value Indicator Reference
value
Wind 0.16
L Korea Meteorological Administration
Precipitation 0.11
Storm Surge ) ) 0.26
Hazard 0.43 Numerical Modeling
Wave 0.32
Korea Hydrographic and Oceanographic
Sea Level Rise yerograp erap 0.15
Agency
Population 0.24
Building National Geographic Information Institute 0.17
Roads 0.10
Farmland o ) 0.09
. Ministry of Environment
Exposure 0.24 Vinyl Greenhouse 0.08
Industrial Complex-Power  Ministry of Land, Infrastructure and 012
Plant- Airport Transport, Ministry of Environment, etc '
Fish Farm Korea Hydrographic and Oceanographic 0.09
Fishing Harbor and Harbor Agency 0.11
Risk Vulnerable People National Geographic Information Institute 0.22
Vulnerable Facility Authority of Land & Infrastructure Safety 0.18
Korea Hydrographic and Oceanographic
. Agency
Inundation Area . . 0.16
National Disaster Management Research
Weighting .
0.72 Institute
factors .
) Ministry of Land, Infrastructure and
Basement-Semi-Basement 0.14
Transport
Vulnerability 0.33 Erosion Area Ministry of Oceans and Fisheries 0.10
Steep Slope Area Korea Forest Service 0.11
Cultural Assets Cultural Heritage Administration 0.09
Disaster management fund 0.29
Local Disaster prevention 0.14
Mitigation and control organization '
0.28 Ministry of the Interior and Safety
factors Shelter 0.24
Safety insurance 0.16
Number of public officials 0.17
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(a) Coastal inundaton prediction map-based inundation area using

the 100-year return period storm surge
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Fig. 2. The results of inundation indicators according to methods of inundation assessment
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Table 2. Rate of change in assessment grades according to methods of inundation assessment
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Grade Inundation indicator Vulnerability index Risk index Inundation indicator Vulnerability index Risk index
1 6.1 249 1.5 26.3 239 1.6
2 59.9 16.4 25.1 20.6 19.7 289
3 9.7 18.2 50.5 16.1 17.3 44.1
4 7.2 16.5 18.1 16.5 15.5 19.6
5 17.1 24.1 4.8 20.4 235 5.8
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