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ABSTRACT

Purpose: This study aims to quantitatively assess the direct damage to buildings caused by floods, which
constitute the largest share of damage from natural disasters in South Korea. The evaluation employs
HEC-RAS and GIS to develop a risk analysis model that contributes to the efficient allocation of resources
and disaster management. Method: Scenarios were established based on river basic plans, and flood
simulations were conducted using HEC-RAS 2D to visualize inundation depth and area. This data was
used to create flood risk maps. Furthermore, building types, heights, and individual land value data were
overlaid with the K-FRM model to predict direct flood damage. GIS integration enabled the incorporation
and analysis of topographic and economic data for the study area. Result: A successful flood risk map
creation system was developed, resulting in risk ratings based on inundation depth and area. By
integrating building information and economic data analysis techniques, a method for predicting direct
damage to domestic buildings that reflects structural and usage characteristics was proposed. Conclu-
sion: The developed model can predict uncertain future losses, aiding in prioritizing disaster management
projects and efficiently allocating resources. This research underscores the importance of risk and
disaster management and provides crucial indicators for establishing safety plans.

Keywords: HEC-RAS, Flood Inundation Model, Flood Damage Estimation, Geographic Information
System (GIS), K-FRM, Economic Analysis
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Table 2. Building Register of Gwangmyeong City, Gyeonggi Province
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Table 5. Results of extracting building damage costs through overlay analysis
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