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Abstract

This study is an impact assessment of building blocks on urban inundation depth and area.
LiDAR data is used to generate two original data set in terms of DEM with 5x5 meter and
building block elevation layer of the study drainage area in Cheongju and then the building
block elevation layer is modified again to the mesh data with same size to DEM. Two-
dimensional inundation analysis is carried out by applying 2D SWMM model. The inundation
depth calculated by using the building block elevation layer shows higher reliability than the
DEM. This is resulted from the building block interference to surface flow. In addition, the
maximum flooded area by DEM is two times wider than the area by building block layer. In the
case of the surface velocity, the difference of velocity is negligible in either DEM or building
block case in the low building impact zone. However, If the impact of building on the surface

velocity was increase, the gap of velocity was significant.
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Fig. 1. Study area
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Table 1. Summary of model parameters

Variables Values
Num. of nodes 588
Area of nodes(ha) 0.01~22.81(AVG: 0.94)
Manning’s n 0.014
Impervious ratio 0.84~0.95
Num. of conduits 615
Diameter(m) 0.05~3.0(AVG: 1.08)
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Table 2. The summary of calibration results

Min Max AVG
(m’/se0)|(m*/sec) |(m?/sec)

Obs 0.174 1.196 | 0.293
PT #1 091
Sim 0.123 1.341 | 0.276

Obs 0.547 | 16340 | 3.727
PT #2 - 0.76
Sim | 1234 | 17.110 | 3.729
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Table 3. The list of observed inundation depth
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Fig. 6. Inundation depth for each PT
Table. 4. The results of RMSE calculation
PT #1 PT #2 PT #3
Variable
Bldg block DEM Bldg block DEM Bldg block DEM
Inundated time(min) 185 125 150 45 150 60
Min(m) 0.00 0.00 0.00 0.00 0.00 0.00
Max(m) 0.10 0.11 0.15 0.11 0.14 0.10
Avg(m) 0.03 0.01 0.04 0.01 0.04 0.01
Obs.(m) 0.10 0.16 0.15
SE 0.00002 0.00003 0.000259 0.002195 0.000879 0.00284
RMSE(m) 0.01961(Building block) <0.04110(DEM)
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(b) Building block

Fig. 9. The surface flow velocity at 17:40

Table. 5. Flow velocity by each PT(at 17:40)

i Velocity(m*/sec)
Points
DEM Building block

PT #1 0.038 0.033

PT #2 0.012 0.025

PT #3 0.043 0.055
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