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Abstract

The rainfall-runoff model made of sewer networks in the urban area is vast and complex, making it unsuitable for real-time urban flood
forecasting. Therefore, the rainfall-runoff model is constructed and simplified using the sewer network of Daerim baisn. The network
simplification process was composed of 5 steps based on cumulative drainage area and all parameters of SWMM were calculated using weighted
area. Also, in order to estimate the optimal simplification range of the sewage network, runoff and flood analysis was carried out by 5 simplification
ranges. As a result, the number of nodes, conduits and the simulation time were constantly reduced to 50~90% according to the simplification
ranges. The runoff results of simplified models show the same result before the simplification. In the 2D flood analysis, as the simplification range
increases by cumulative drainage area, the number of overflow nodes significantly decreased and the positions were changed, but similar flooding
pattern was appeared. However, in the case of more than 6 ha cumulative drainage area, some inundation areas could not be occurred because of
deleted nodes from upstream. As a result of comparing flood area and flood depth, it was analyzed that the flood result based on simplification
range of 1 ha cumulative drainage area is most similar to the analysis result before simplification. It is expected that this study can be used as
reliable data suitable for real-time urban flood forecasting by simplifying sewer network considering SWMM parameters.
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Fig. 1. Location of study area (Daerim basin)
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Table 2. SWMM parameters used for sewer network simplification
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Fig. 2. The simplified results of sewer networks at Daerim basin
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Table 3. The hydrological evaluations of simplified models

Classification COD (Coe.fﬁc.ient of | NSE (N as.h-Sutcliffe
Determination) Efficiency)

0.5 ha 0.983 0.984

1.0 ha 0.982 0.982

3.0 ha 0.981 0.981

6.0 ha 0.977 0.976

12.0 ha 0.969 0.961
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Table 4. Properties of runoff model by simplification levels
Simplification Link Node Simulation
level Number Reduction rate Number Reduction rate Time Reduction rate
Base 2012 - 1901 - 00:08:11 -
0.5 ha 960 52% 930 51% 00:03:44 54%
1.0 ha 635 68% 618 67% 00:02:17 72%
3.0 ha 374 81% 361 81% 00:01:13 85%
6.0 ha 248 88% 240 87% 00:00:48 90%
12.0 ha 126 94% 128 93% 00:00:21 96%
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Table 5. The number of conduits by simplification levels and pipe size
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Pipe size (mm)
250~350 350~450 450~600 600~800 | 800~1,000 |1,000~1,500]1,500~2,500| Over 2,500
Simplification level

Base 9 114 306 329 858 271 87 39

0.5 ha 9 114 195 124 327 130 42 20

1.0 ha 5 41 98 90 224 118 40 20

3.0 ha 3 12 32 47 124 99 38 20

6.0 ha 3 18 13 73 83 36 20

12.0 ha 0 0 0 2 23 52 30 20
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Fig. 5. The simplified results of sewer networks at Daerim basin




J.-H. Lee et al. / Journal of Korea Water Resources Association 51(1) 81-88 87

Table 6. Results of 2D inundation area by simplification levels

Simplification level Inundation area Ratio
Base 1,429,075 -
0.5 ha 1,563,175 9.38%
1.0 ha 1,456,950 1.95%
3.0 ha 1,484,700 3.89%
6.0 ha 1,314,250 - 8.03%
12.0 ha 762,925 -46.61%

Table 7. The number of overflow nodes by simplification levels

Simplification level Total node Overflow node
Base 1,901 168
0.5 ha 930 137
1.0 ha 618 102
3.0 ha 361 66
6.0 ha 240 45
12.0 ha 128 18
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Fig. 6. Relation between the inundation area and runtime by the
number of nodes
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