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Surface Flow

ABSTRACT

Urban runoff models have been continuously developing with concerns for urban flood. Recently, models that be able to quantitatively
analyze surface inundation caused by overflowed water from storm sewer were also developed by coupling 1-dimensional sewer model
and 2-dimensional surface flow model. However, only overflowed water from storm sewer can be analyzed by the models have been
developed until now. They are limited to be not able to analyze surface inundation caused by surface runoff that could not flow into
the storm sewer. In order to overcome the limitation, basin-overlap method was devised adding a dummy 1-dimensional sewer layer
to the model, so it can consider the efficiency of inflow to the storm sewer system. XP-SWMM 2011 is applied for urban runoff model
and the flood event occurred on July 27, 2011 in basin-shaped Sadangcheon watershed is chosen for study inundation event. According
to simulation results basin-overlap method reappear the observed inundation event more precisely than traditional method. This results
suggest that drainage system has to be improved for reducing inundation caused by surface runoff and would be used as considerations
for planning an urban basin design magnitude.

Key words : XP-SWMM 2011 model, Basin-overlap method, Flood characteristic values, Surface flow, Surface slope, Inflow efficiency
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Fig. 1. Sub-basins and DTM of Sadang Watershed
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Fig. 2. Simulated and Observed Flood Inundation Map
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Fig. 3. lllustration of Basin-Overlap Method
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Fig. 4. The Surface Slope

Table 1. A Inflow Efficiency by Surface Slope

Slope (%) Real model (%) Dummy model (%)
2 97 3
4 85 15
6 82 18
8 80 20
10 77 23
Over 10 70 30
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Fig. 5. The Method of Basin Overlap
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Fig. 6. Flood Inundation Map of Basin-overlap Simulation

Table 2. Comparison of the Flood Depth

Simulated depth
. Observed T’raditio.nal Basin-overlap
Site simulation method
depth
Relati Relati
Depth elative Depth clative
error error
Sadangstation| o s 1 0.310m| 29.1% | 0.412m | 8.44%
Exit 1
Sadang station| ) 551 a61m| 162% | 0487m | 9.64%
Exit 3
Sadang station| ) 1 Joam | 205% | 0.354m | 432%
Exit 12
Bangbae | o [0220m| 24.1% | 0305m | 4.92%
station Exit 12

Table 3. Comparison of the Flood Area

Simulated flood area
’ Observed T.raditio.nal Basin-overlap
Site simulation method
flood area
Area Relative Area Relative
error error
Sadangcheon| o\ | 4tha|  27.6%  |203ha|  4.6%
watershed
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