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Runoff Analysis of Urban Watershed using MIKE SWMM Model

AE3M/[/oa” /B2 AT/ E AT
Kim, Jong Suk / Ahn, Jae Hyun / Moon, Young-1l / Oh, Tae Suk

Abstract

For an urban watershed modeling, the ILLUDAS and SWMM model were the popular rainfall-runoff
models using in Korea. However, combined sewerage systems in urban area produce some problems
when a flood event happens because of the surcharged precipitation amounts which drain to streams
directly. Also, rack of pipe line data and difficulties of modeling yield inappropriate modeling results in
urban runoff analysis. In addition, rainfall-runoff models in an urban which using channel routing
could be inaccurate and complicated processes. In this paper, the MIKE SWMM model has been
applied for a stable urban area runoff analysis. Watershed and pipe line data were established by
using past inundated records, DEM data and numerical pipe line data. For a runoff modeling, the
Runoff block was adapted to a basin and the Extran block using dynamic equation was applied for
sewerage system. After a comparisons against existing models yield that the MIKE SWMM model
produce reliable and consistence results without distorting parameter of the model.

keywords : urban rainfall-runoff model, MIKE SWMM, parameter estimation
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Fig. 3. Structure of MIKE SWMM
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Table 1. Sensitivity Ranking of MIKE SWMM Model

Sensitivity Ranking Peak Time Peak Discharge Total Runoff Volume
1 G6 (1) G6 () WSTOREZ ()
2 G3 () G3 (1) WWE6) ()
3 GLEN (1) WSTROEZ () WSLOPE (1)
3 WW(6) (1) WW(6) () G6 (1)
4 WSLOPE () GLEN () G3 (1)
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Table 2. Statistical Index of Rainfall-Runoff Relationship

Rainfall Event (01/07/30) Rainfall Event (03/07/22)
Applied Model PEP PEV PETP PEP PEV PETP
CME (o) %) co | ME g %) (%)

Model 1 0.60 -2.63 - 247 2857 0.71 -1.80 - 493 8.33
Model I 0.69 -3.20 -11.19 -14.29 0.52 -5.87 -22.35 -8.33
Model I 0.95 -0.10 -~ 346 4.29 0.61 435 - 967 -4.17
Model V 0.78 0.31 852 - 0.67 -3.33 2.56 7.50
Model V 0.96 0.27 429 429 0.77 3.01 - 201 -4.17
Model VI 0.61 3.78 157 -7.14 0.65 0.97 - 235 -
Model VI 0.96 0.36 19.70 12.86 0.85 -0.84 -17.08 -

Model I: HEC-HMS(Clark Method), Model H: ILLUDAS, Model I: SWMM + Muskingum-Cunge

Model IV: SWMM + Kinematic Wave, Model V: SWMM + HEC-HMS + Muskingum-Cunge

Model VI: SWMM + HEC-HMS + Kinematic Wave, Model VI MIKE SWMM
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