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Abstract The frequency by water disaster in urban areas are increasing continuously due to climate
change and urbanization. Countermeasures are being conducted to reduce the damage caused by water
disasters. An analysis based on permeability, one of the parameters that affect runoff, is needed to
predict quantitative runoff in urban watersheds and study runoff reduction. In this study, the SWAT
model was simulated for the oncheon stream basin, a representative urban stream in Busan. The
permeability map was prepared by calculating the CN values for each hydrologic response unit. Based
on the permeability map prepared, EPA SWMM analyzed the effect of LID technology application on the
water cycle in the basin for short-term rainfall events. The LID element technology applied to the
oncheon stream basin was rooftop greening in the residential complex, and waterproof packaging was
installed on the road. The land cover status of the land selected based on the permeability map and the
application of LID technology reduced the outflow rate, peak flow rate, and outflow rate and increased

the infiltration. Hence, LID technology has a positive effect on the water cycle in an urban basin.
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Table 1. Application area for green roof and porous pavement by each subbasin

Green roof Porous pavement
Sub Name Total Impermeable Total applicati Total
basin area(m?) are(m?) Residential | Application ota (?pp 1Caton poad area Application | application

area raito(%) ratio(%) areza ratio(%) ratio(%) area

(m") e
S9 Namsandong 181,700 170,352 62.13 18.50 33,615 11.91 9.00 16,353
s37 |Pusan Nationall 506 4o 540,420 18.98 18.50 102,934 9.87 9.00 50,076

University

S98 City hall 566,000 393,432 30.34 18.50 104,710 9.52 9.00 50,940
S113 | Yeonsandong 906,000 566,000 45.44 18.50 16,761 10.67 9.00 81,540
Total 2,210,100 1,670,204 - - 258,020 - - 198,909
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Table 2. Calibration and verification for rainfall of oncheon stream model

Short period rainfall for calibration

Precipitati Durati I . Peak flow
Start time End Time recipitation uration DLensity Observation Simulation
(mm) (hr) (mm/hr)
(cms) (cms)
2006/05/06  05:30 2006/05/06 19:20 137 13.8 9.9 127.3 142.1
2006/05/09 14:10 2006/05/10 12:30 56 22.3 2.5 53.0 56.8
Short period rainfall for verification
Precipitati Durati I . Peak flow
Start time End Time recipitation uration DLensity Observation Simulation
(mm) (hr) (mm/hr)
(cms) (cms)
2006/05/18 20:20 2006/05/19 22:00 78 25.7 3.0 51.8 54.9
. . . CC RMSE
Observation Simulation error .
(Correlation (Root mean square
(cms) (cms) %) -~
coefficient) error)
2006/05/06 127.3 142.1 10 0.96 22.4
2006/05/09 53 56.8 7 0.89 10.29
2006/05/18 51.8 54.9 6 0.95 8.97
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