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Abstract

In urban areas, runoff flow is drained through sewer networks as well as surface areas. Therefore, it is very important to consider sewer
networks as a component of hydrological drainage processes when conducting urban inundation modelling. However, most researchers
who have implemented urban inundation/flood modelling, instinctively simplified the sewer networks without the appropriate criteria.
In this research, a 1D-2D fully coupled urban inundation model is applied to estimate the influence of sewer network simplification
on urban inundation modelling based on the dendritic network classification. The one-dimensional (1D) sewerage system analysis
model, which was introduced by Lee et al. (2017), is used to simulate inlet and overflow phenomena by interacting with surface flow.
Two-dimensional (2D) unstructured meshes are also applied to simulate surface flow and are combined with the 1D sewerage analysis
model. Sewer network pipes are simplified based on the dendritic network classification method, namely the second and third order, and
all cases of pipes are conducted as a control group. Each classified network case, including a control group, is evaluated through their
application to the 27 July 2011 extreme rainfall event, which caused severe inundation damages in the Sadang area in Seoul, South
Korea. All cases are compared together regarding inundation area, inflow discharge and overflow discharge. Finally, relevant criterion
for the simplification method is recommended.

Keywords: Coupled 1D-2D model, Urban inundation, Conduit simplification, Dual-drainage
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Fig. 1. Study basin

%
V#A

u&mgé?_

AVAVAN
LVAN
I\

<
g
oy
AAFS

VAT
%#YAV

AV
V7
\

PAVAVANAY

-
VAVAVAV

YAVAVAYS

%

Land use
H : Mountain
= : Building

: Road

Fig. 3. Land use of study basin

L2 508 FE5t] AZA| oA Al -2 shprtd FEf <]
EZ]o] 8L 5 o] gl HAH O &2 FEF Al (4HA]: 0.25,
ABDHA A 0.5, E&: 0.75)9 ZEAZ (AH]: 0.067, AS

2ol 8L o] X (4], &, B2 5)=Fig. 37 2t AR
oo A2 Atm 2 o] 85 FL-H|o]E= Lee et al. (2017)
o] o]- 8t A= &F FUASHA AFF S g1l 9125k Y= &
Mz, ool G e TE4 0l AWS Z-9HolE S o]&
StAC ™ -] F3HEEE 12{517] 915to] Thissen =
Zpdsto] 28519 oW e Atm o] ARHEAS 1470t

2.3 Stttz Cheslr |

TAIRS B0 o] Gl Sl o] A8/ 919} 7]E0]
gesi2] ofot 7N AAbE o] 3 whgte| whet sk
£ Testoto] ol -85kl Qli= Argoltt 2 AollA
Fig. 40 Yrebd 3 Zro] 4=21/(dendritic) sHd -2 71
S AR el a Rl H-g5t0] 22K Case-1), 3%t
= (Case-2) 12|11 AA| 5F 2 (Case-3)ll thotod

At 2750l EA S sl A-S S=agotal skt R o] T
S}t o] Avte] v x| FFS A7)
Fig. 5ol o 90 A QI 9] -2 &2
2L, 32F 2 AR FES AT R E ST E REGS
55 HolZ 1 QIth Table 19)4% 6142 0] 2}4= L&
of| kE st ot Mg 0] i4-E eIt 2p4=ef whE 5t
Sz o B 9 B AT Case-17} Case-29] SR 9]
7N Case-3 THH] 242} 1.4%9}3.07% 20| HlZ2] 74
= 1.84%2}4.36% G0t} F A2 Case-1°] 21.76 km,
Case-2+=42.44 km 1311 Case-3-2 232.5 km=ZH] Case-17}
Case-29] & T2 AL Case-3 TH] 2F219.35%, 18.25% 2
B R om HTH(9 m), ZA0.15m) TH2 FLsH Ao 2
A= ST

oft O mw rfr

: 1th order
: 2th order
: 3th order

Fig. 4. Concept of dendritic drainage system



S.-S. Lee et al. / Journal of Korea Water Resources Association 51(4) **-** 5

(a) Case-1 (by 2th order pipes)

(b) Case-2 (by 3th order pipes)

(c) Case-3 (all pipes)

Fig. 5. Arrangement of sewer pipe following dendritic drainage system

Table 1. Number of sewer network data according to pipe order

Index Case-1 Case-2 Case-3

Pipes 115 252 8,196

Manholes 102 241 5,533
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