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A Study on Prediction of Inundation Area considering Road
Network in Urban Area

ABSTRACT

In this study, the efficiency of two-dimensional inundation analysis using road network was demonstrated in order to reduce the
simulation time of numerical model in urban area. For this objective, three simulation conditions were set up: Case 1 considered only
inundation within road zone, while Case 2 and 3 considered inundation within road and building zone together. Accordingly, Case 1
used grids generated based on road network, while Case 2 and 3 used uniform and non-uniform grids for whole study area, respectively.
Three simulation conditions were applied to Samsung drainage where flood damage occurred due to storm event on Sep. 21, 2010. The
efficiency of suggested method in this study was verified by comparison the accuracy and simulation time of Case 1 and those of Case
2 and 3. The results presented that the simulation time was fast in the order of Case 1, 2 and 3, and the fit of inundation area between
each case was more than 85% within road zone. Additionally, inundation area of building zone estimated from inundation rating index
gave a similar agreement under each case. As a result, it is helpful for study on real-time inundation forecast warning to use a proposed
method based on road network and inundation rating index for building zone.
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Fig. 1. Digital Map (within Samsung Drainage Area)

Fig. 2. Digital Surface Model (within Samsung Drainage Area)
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Fig. 3. Road Network (within Samsung Drainage Area)
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Fig. 5. The Networks of Sewage and Manholes
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Fig. 10. The Definition of Width Prone to Inundation
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Table 1. The Result of Inundation Analysis

Case NurrT. of Simulation Time Inundati(z)n Area Avg. Inundation Depth | Max. Inundation Depth

Grid ®) (m’) (m) (m)

Case 1 58,865 10,071 120,975 0.27 (0.17)* 0.62

Case 2 101,751 18,018 194,816 0.22 (0.15)* 0.57

Case 3 209,353 27,101 161,351 0.20 (0.15)* 0.62

*():Averaged Inundation Depth within Road Network
Table 2. The Comparison of Inundation Area excluding Building Zone
Fit Case 1&2 Case 1&3 Case 2&3 Case 1&2&3
Intersection (m°) 114,651 113,637 111,887 108,297
Union (m?) 128,708 124,988 126,816 127,689
Fit (%) 89 91 88 85
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Fig. 12. The Result of Inundation in Building Zone

Table 3. The Comparison of Inundation Area Including Building Zone

Fit Case 1&2 Case 1&3 Case 2&3 Case 1&2&3
Intersection (mz) 114,651 113,637 153,078 109,009
Union (m’) 197,604 167,872 200,379 201,258
Fit (%) 58 67 76 54
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