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Abstract Urban areas can often suffer flood damage because of the more frequent catastrophic rainfall
events from climate change. Flood mitigation measures consist of (1) structural and (2) non-structural
measures. In this study, the proposed method focused on operating an urban drainage system among
non-structural measures. The combined inland-river operation technique estimates the inflow of pump
stations based on the water level obtained from a preselected monitoring point, and the pump station
expels the stored rainwater to the riverside based on those estimates. In this study, the proposed method
was applied to the Mokgam drainage watershed, where catastrophic rainfall events occurred (i.e., 2010-
and 2011-years), and severe flood damage was recorded in Seoul. Using the proposed method, the
efficiency of flood reduction from the two rainfall events was reduced by 34.9 % and 54.4 %, respectively,
compared to the current operation method. Thus, the proposed method can minimize the flood damage
in the Mokgam drainage watershed by reserving the additional storage space of a reservoir. In addition,
flooding from catastrophic rainfall can be prevented, and citizens' lives and property in urban areas can
be protected.
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Technique, Monitoring Point, Rating Curve
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Table 1. Information of individual pump stations in this study [19]

Division Gwangmyeongl Gwangmyeong 2 Gwangmyeong 3 | Gwangmyeong 4 Gaebong 1 Gaebong 2
Drainage Area 0.687 ki 0.997 kt 0.25 kit 0.192 kt 42.09 kit 10.86 kit
Reservoir Area 1,465 ot 790nt 5380t 305m¢ 17,920 o 17,920 o

Reservoir Volume| 7,325 nf 3,033m’ 1,529 823m’ 51,700 o’ 31,858
Pump 736 mf/min 1,060m/min 380 mf/min 340 m/min 9440 m/min | 4,800 m/min

Capacity
Gate Operation EL : 9.49m EL : 88m EL:95m EL : 94m EL:7m EL:7m

Elevation (Mokgam) (Mokgam) (Mokgam) (Mokgam) (Anyang) (Anyang)

Reservoir H:85 H:85 H: 81 H: 845 H: 109 H: 80

Elevation L:35 L:40 L:51 L:525 L:6.00 L:3.0
o | Odinay | gL 74m EL: 7.0m EL : 66m EL : 62m EL: 464m | EL:464m
t | (Stream) (Mokgam) (Mokgam) (Mokgam) (Mokgam) (Anyang) (Anyang)
r Flood
e . EL : 11.0m EL: 11.0m EL : 109m EL : 10.7m EL : 128 m EL : 128 m
a Elevation
m | Levee EL:132m EL:13.0m EL:125m EL: 120m EL: 148m EL: 148m

Height

gy
Guo |
drainage area <
Gwangmyeong |/
drainagearea ||
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Fig. 2. Mokgam drainage network used in this study
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Fig. 3. Schematic of the inland- and river-based operation methods
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Table 3. Comparison of flood reduction efficiency with proposed and current operation methods

Total flooding volume (uf'/s) Peak flooding volume (m’/s) Flood reduction efficiency (%)
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