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An Analysis on Inundation Characteristics of Urban Watershed according to
Variation in Retum Period of Design Rainfall
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Department of Urban Engineering, Chungbuk National University, Cheongju city, Korea
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Abstract

This study aims to investigate inundation characteristics such as inundated area, inundation depth according to variation in
return period of design rainfall and to draw a comparison between the inundation characteristics by adapting design storm
using dual-drainage model. Lidar data is used to construct terrain data with Im x 1m resolution in Cheongju. The designed
storm by return periods(10year, 30year, 50year and 200year) are acquired from Intensity Duration Frequency curve, which
are distributed in 5 minutes interval using Huff’s method. As a results, the inundation volume is linearly increased, but
inundated area is gradually increased in accordance with swell of return period for design storm. On the other hands, as a
result of calculating discharge capacity for each points, deficit of discharge capacity is not observed using designed storm of
10 year return period at every points. If the return period is increased up more than 10 years, both the deficit of discharge
capacity for each PT and entire study area are enlarged drastically.
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Fig. 2. Design year map of conduits in the 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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Fig. 4. Sewer diameters & model establishment result
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Calibration result of PT #1
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Fig. 5. Calibration results for each PT
Table 2. The summary of calibration results
. Min Max AVG
Points 3 3 3 R2
(m”/sec) (m”/sec) (m”/sec)
Obs. 0.174 1.196 0.293
PT #1 0.91
Sim. 0.123 1.341 0.276
Obs. 0.547 16.340 3.727
PT #2 0.76
Sim. 1.234 17.110 3.729
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Table 3. Designed rainfall for each return period by duration time(min)

Duration time(min)
Return Period
10 60 120 180 360 720 1440
10yr 2242 60.71 83.35 102.87 132.23 164.95 196.56
30yr 2591 72.49 101.58 120.96 156.42 198.21 243.18
50yr 27.57 78.05 110.16 129.99 168.26 214.28 265.49
100yr 29.86 85.67 121.90 142.92 185.00 236.75 296.43
200yr 322 93.39 133.76 156.72 202.54 260.01 328.17
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Fig. 8. Inundation depth maps at inundation peak(maximum inundated area)
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An Analysis on Inundation Characteristics of Urban Watershed according to Variation in Return Period of Design Rainfall

Table 5. Deficit of discharge capacity for each PT

Deficit of discharge capacity(m3/hr)

. 10year S0year 200year
PT #1 0 0 0
PT #2 0 0.031 0.014
PT #3 0 0.015 0.306

Table 6. Deficit of discharge capacity for study area

Deficit of discharge capacity
Return period
volume(m3) flow rate(m3/hr)
10year 3,699.8 924.96
S0year 18,886.9 4,721.74
200year 28,853.88 7,213.47
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Fig. 9. The distribution map of overflowed manholes in
100yr of design storm
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