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Development of a Grid Based Two-Dimensional Numerical Method for
Flood Inundation Modeling Using Globally-Available DEM Data
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Seung Soo Lee, Gi Ha Lee, Kwan Sue Jung

Abstract

In recent, flood inundation damages by hydraulic structure failures have increased drastically and thus
a variety of countermeasures were needed to minimize such damages. A real-time flood inundation
prediction technique is essential to protect and mitigate flood inundation damages. In the context of real
time flood inundation modeling, this study aims to develop a grid based two—dimensional numerical method
for flood inundation modeling using globally-available DEM data: SRTM with 90m x90m spatial resolution.
The newly-developed model guarantees computational efficiency in terms of geometric data processing by
direct application of DEM for flood inundation modeling and also have good compatibility with various types
of raster data when compared to a commercial model such as FLUMEN. The model, which employed the
leap—frog algorithm to solve shallow water and continuity equations, can simulate inundating flow from
channel to lowland and also returning flow from lowland to channel by comparing water levels between
channel and lowland in real time. We applied the model to simulate the BaekSan levee break in the Nam
river during a flood period from August 10 to 13, 2002. The simulation results had good agreements with
the field-surveyed data in terms of inundated area and also showed physically-acceptable velocity vector
maps with respect to inundating and returning flows.

Key words : BaekSan levee, Flood inundation, SRTM DEM, Levee break
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