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Abstract Due to the climate change, torrential rain downpours unprecedentedly, and urban areas repeatedly
suffer from the inundation damages, which cause miserable loss of property and life by flooding. Two major
reasons of urban flooding are river inundation and inland submergence. However, most of previous studies
ignored the comprehensive mechanism of those two factors, and showed discrepancy and inadequacy due to
the linear summation of each analysis result. In this study, river inundation and inland flooding were analyzed
at the same time. Petrov-stabilizing scheme was adopted to capture the shock wave accurately by which river
inundation can be modularized. In addition, flux-blocking alrotithm was introduced to handle the wet and
dry phenomena. Sink/source terms with EGR (Exponentially Growth Rate) concept were incorporated to the
shallow water equations to consider inland flooding. Comprehensive simulation implementing inland flooding
and river inundation at the same time produced satisfactory results because it can reflect the
counterbalancing and superposition effects, which provided accurate prediction in flooding analysis.
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Fig. 1. River inundation and inland flooding in urban area
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Fig. 2. Flooded area induced by river inundation and inland flooding
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Fig. 3. Significant design factors for river inundation and inland flooding
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Fig. 5. Comparison of velocity and depth results according to individual sum and comprehensive simulation

at specific point (20, 23)
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at specific time (=7 s)
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