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Abstract

Rainfall falling in the impervious area of the cities flows over the surface and into the stormwater pipe networks to be discharged from
the catchment. Therefore, it is very important to determine the size of stormwater pipes based on the peak discharge to mitigate urban
flood. Climate change causes the severe rainfall in the small area, then the peak rainfall can not be discharged due to the capacity of the
stormwater pipes and causes the urban flood for the short time periods. To mitigate these type of flood, the large stormwater pipes have
to be constructed. However, the economic factor is also very important to design the stormwater pipe networks. In this study, 4 urban
catchments were selected from the frequently flooded cities. Rainfall data from Seoul and Busan weather stations were applied to
calculate runoff from the catchments using SWMM model. The characteristics of the peak runoft were analyzed using linear regression
model and the 95% confidence interval and the coefficient of variation was calculated. The drainage density was calculated and the
runoff characteristics were analyzed. As a result, the drainage density were depended on the structure of stormwater pipe network
whether the structures are dendritic or looped. As the drainage density become higher, the runoff could be predicted more accurately.
it is because the possibility of flooding caused by the capacity of stormwater pipes is decreased when the drainage density is high. It
would be very efficient if the structure of stormwater pipe network is considered when the network is designed.
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Table 1. Flooding damages in the study catchments during last 10
years (2004~2013) by districts

Total amount of
s . Number of
District flooding damage .
2 flooding years
(X10°KRW)
Yeongdeungpo-gu (Seoul) 163,050 4
Guro-gu (Seoul) 172,671 6
Geumcheon-gu (Seoul) 162,667 4
Yeonje-gu (Busan) 773,354 5

Data were acquired from Meteorological data link portal and WAMIS
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Table 2. Statistics of stormwater pipe networks in SWMM

Catchment Sub(z:)c.h(:ients No. of Nodes No. of Links Area (ha) Total p(lrI; ‘; length
Gasan 1 stormwater pumping station 32 35 35 48 5,219
Daelim 3 stormwater pumping station 1,643 1,881 2,053 248 59,976
Mokgamcheon 620 620 632 892 37,586
Oncheoncheon 196 196 236 5,724 29,134

(a) Gasan 1 rainwater pumping station

(c) Mokgamcheon (d) Oncheoncheon

Fig. 2. Stormwater pipe network in SWMM
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Fig. 3. Regression analysis by catchment
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