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GIS-based Urban Flood Inundation Analysis Model Considering Building Effect
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Abstract

Recently in urban area flood damages increase due to local concentrated heavy rainfall. Even in the
cities where stormwater drainage systems are relatively well established flood damage still occurs
because of the capacity limitations of the existing stormwater drainage systems. When the flood exceeds
the capacity limitation of the urban storm sewer system, it yields huge property losses of public
facilities involving roadway inundation to paralyze industrial and transportation system of the city. To
prevent such flood damages in urban area, it is necessary to develop adequate inundation analysis model
which can consider complicated geometry of urban area and artificial drainage system simultaneously.
The Dual-Drainage model used in this study is the urban inundation analysis model which combines
SWMM with DEM based 2-dimensional surface flood inundation model. In this study, the dual drainage
model has been modified to consider the effect of complex buildings in urban area. Through the
simulation of time variable inundation process, it is possible to identify inundation alert locations as well
as to establish emergency action plan for the residencial area vulnerable to flood inundation.

keywords : Inundation analysis model, Urban area flood, Effect of complex buildings, SWMM
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Estimate time variable imundation area and
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Estimate time variable surcharged flow

Fig. 1. Schematic of Dual-Drainage model for urban area inundation
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Fig. 3. Inundated surface flow passing through
manhole entrance
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- Subbasin runoff discharge from runoff block
- Time independent inflow discharge

- Time variable inflow discharge

- Inundated surface discharge
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@ Inflow of inundation
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Hydrodynamic flow analysis in drainage

pipelines (EXTRAN)

- Checking the status of inflow

- Estimate inflow discharge
- Idendifying overloaded flow condition
- Estimate overflow discharge

ja . I

lary

Surface runoff due to
overflow discharge

Fig. 4. Depth variation due to surcharged overflow and inflow discharge
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(a) Flood trace map (b) Drainage Pipeline Network (c) DEM
Fig. 6. Description of target basin area
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{b) 2 hours (d) 4 hours (H 6 hours
Fig. 8. Analysis of Flood Inundation with return flow through weir or orifice
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Table. 1. Maximum depth variation due to building effects

Classification Maximum depth increase (cm) Maximum depth decrease (cm)
Depth variation 10.6 25.8
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