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Abstract

The Ministry of Environment in Korea has recently designated and managed key management areas of
flood inundation. The purpose of this study is to study the double drainage system for flood disaster prevention
in order to efficiently apply the system to actual sewer system planning and maintenance. We used the
parameter estimation method for simulation of the double drainage system and applied the method for con-
tinuous rainfall for simulation. We considered the efficient sewerage system for flood disaster prevention
in the flood damage area according to the sewage simulation procedure by the Ministry of Environment
and examined the maintenance method applied to the plan. In the future, it is necessary to establish a
long-term plan to prevent disasters over 50 years, based on not only a simple simulation-based maintenance
but also continuous analysis and management of flood-damaged areas.
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Figure 1. The flow chart of the research
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The result of the research

The Present study

A Study on the
Sensitivity
Analysis of SWMM
model for Urban
Flood Forecasting
(Wei, 2012)

® The sensibility to the concavity storage of the impervious
area and permeable area is low,

® The peak runoff discharge due to the change of the
parameters is not big,

® The parameters of impervious area and
permeable area are used by calibration and
verification,

® The case of the simulating the small drainage should be
judged by being careful

® When building input data, The detailed field survey should
be judged by performing of the watershed area,
impervious * permeable area ratio,

® The present research area is bigger than the
other research area, Accordingly surveying
four times field data for the estimation of
optimal parameters,

® The optimal estimation of parameters based on the different
types of the rainfall events should be expected by using
urban runoff model for urban flood forecasting,

® For practically use urban runoff model for
specific urban area flood forecasting, it will
use the different types of the rainfall events,

Sensitive Analysis
of Parameters for
Urban Sewer
Network Using
SWMM Simulation
Model

(Park, 2013)

® The Huff distribution method and Yen—chow method may
have the same sized frequency runoff,

® The result of ABM is bigger than the result the other method,
So this method is inappropriate to runoff simulation in the
small urban drainage,

® This research is choosen the ABM, Because
the result of ABM is bigger than the result
of the Huff distribution method,

® The impervious rate is judged to be sensitive,
® [t is judged that the roughness of coefficient of the sewer
pipe does not greatly affect the flow rate,

® [t is used the normal practical roughness of
coefficient, Because the roughness of
coefficient is not sensitive to runoff,
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Figure 5. The result of calibration by the trial and error method

Table 3. The result of calibration by the trial and error method
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Table 4. The result of calibration by the trial and error method

(Haejae-myun)
Configuration 30 year frequency | 50 year frequency
Flooded area(ha) 3.75 3.95
The max of
submerged depth(m) 0.5 0.8

Table 5. The main pipe specification of maintenance plan(Haejae-myun)
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Total 5,776
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* Flooded Area: 3.75ha

Figure 9. Pile network maintenance plan(Hagjae-myun)

* Max of submerged depth: 0,5m * Flooded Area: —ha

* Max of submerged depth: —m



A Study on the Appropriateness of Practical Application of Flood Inundation Analysis Using the Dual Drainage Model 141

1. 289 4 -2F
Al A8t W Sde WL
TEEAES o185kl H2RE A - BA

‘i"itk

Al
=

il

o _ll)l'

-

LA

[e)

filo

Al

FEFY A9 ASFE 0.304m/solA 12k BHA
0.322m'/s, 22} ®A 0.317m'/s, 32} BA 0.311m'/s=
2% HAgESlon, 2tiqm]ol 8- 100%0014 12}
BA 94 4%, oA B 95.9%, 3xF BA 97 7%= 2=

sA=geh 4 - 2y 2} dlofe] Holr} 89.8%~
12, 1% 87k azxm, R SAT A
B slote o
4 -E@% SEET. z&e& B gk
ek 20164 99 E 10971 axpelel 23 %
SR FYANS EdE PR AR e
(Table 6)3+ Zo] Aef3lsich

1o
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Figure 10. The flood hazard map by the return period(Mongtan-myun)
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Table 7. The main pipe specification of maintenance plan(Montan-myun)

Configuration Maintenance plan Remark
Total 2,458.7
. Circular pipe 335.6
Substitute(m) Culvert 1,264.4
. Circular pipe -
Creat
reation(m) Culvert 858.7

Before maintenance

After maintenance

* Flooded Area: 8 6lha

* Max of submerged depth: 0,39m

Figure 11. Pile network maintenance plan(Montan-myun)

* Flooded Area: —ha

* Max of submerged depth: —m



A Study on the Appropriateness of Practical Application of Flood Inundation Analysis Using the Dual Drainage Model 143

o] AZskrt.

304 WIEO] SEROFS M8 A

i
i)
o
[21d
=
>

f
il
2
1o
ol
K3
i
ol
B~
ful
%!
D‘o
H
ot
:
T
rE N
_E
H

AU S| U FL S @2 Ao B
CE L
V. ZE

B A ojguAlA] mElS olgslo] ujAES]
o] 470} Aol Bt A7H AR SA A -
BAE Folo] S4S IO, S10) 349

Y w2 HeroE AAste 1 ANE 7Y

H1
2
N
S
™
g,
5
=
)
Auj
=
rir
&
o2
2
o)
i
ulleS
i)

A, o]FullAIA Bl XP-SWMMEE-S o]&
st AR O] YR sfj4stel o, mgo] 1
=5 o3 2016 9¥~2016 10 7+ 2 SEFRA}
AABIAL ZAMAT oA Ao AExigg 7 - 1Y
AAJslo] AleiE o ofgt Al=x|et 2|diia, 7]
SHA T mojE Hpm A o] 7470 90%~110% H
AUE APgste] BAJsIaL H5S 3xje 2Jsto] 4=3st
ek 2 A7} 90.0%~109,7% Ato]2] Fro= Alkksto]

Mo M o

o

A, A9ARE ASsle] FFNEEE 93
2 gusle] SBUEY Tk ST 387
S AVIA] A% A7b0] Zoj el we HEA9go]
Foj5o] Thgsafo] AR HuffEay] Rrks
A&7k A glo] ATHIES F Ut 49e0] £
L) ABMYIS o] §310] 749 HEE Agste] 2l
of 4 g3k Aol AWH 02 YAl AR e At

Aol Eirfe Ak Qoich, H2 Al oeiTol
A ALER ABMEE o] 8310] 79 LIS Al
Rl B80S AT BEA T
25t

A=A E A
of FAAE Bl GISS}E AAste] XP-SWMMEH 9]
DTM(Digital Terrain model) 252 =33t}
DIM T54] XP-SWAMCIA] 8751 A7) 217]
£ 15mX15mEc}t 2R A} 7 5mX7, 5m AR[E T
sto] AZHZ Aol A SHstgon, B8
e APA] 718 AT UEES Hlasto] ‘A9

[e]
AR AA7IE O o 2 g ARSI

By
18
fijo
[
o
ol
o
N
)
o
S

ok
T
r sl
H1
()
(@]
[}
Ut
(@]
=
o
=
oZ
o
>
il
=&
o
1A
tlo
{12ad
N~
of
ol

SR chokh 71ME 8510] AL A
H

B o7 Y Sl AR gl W4 o
2 Zgfol] Bsfel AR Wely thBlo] 43 wlof
shul, ol Sl Ty T7to] g AU

i
g_L_
H
i)
10
:cé
1%
o
fu)
ot
Y

IN



144 Crisisonomy Vol.13 No.8

ofl

o A7 vAEA e Yatow mde] 4 -1
AAEo] melo] Hie Aglon], ol et
o2 Sol QotAl FHaeke wAE ol
K, IE T X|odo] A4HE Slaiie Aelo)

H =5, AdFUd S5 W A

U oo ot
OO“ —{ > —O‘
5

et
9 {0
=
By
D

2
o
i)
_1 1
©
4
i)
1
©
Y
o
ok
Y
o
i)

References

Ham, Chang Hak. 1996. A Fundamental Study on an Extraction
of the Hydro-Parameter by Using Geographic Information
System. Ph.D. Dissertation. Chungbuk National University.

Han, Kun Yeun, Chang Hee Lee, and Gyu Hyun Choi. 2004.
Urban Zone Flood Analysis Considering Drainage System.
Disaster Prevention Research Center. 4(3): 133-138.

Han, Kun Yeun, Kwang Sub Kim, and Jae Hong Park. 2003. The
Cause of Domain Urban Flooding’s Research and Analysis.
FFC-03-09. Urban Flood Disaster Management Research
Center.

Jo, Deuk Jun. 2014. The Applicability on the Urban Flood
Forecasting System of the Flood Nomograph. Korean Society
of Hazard Mitigation. 14(6): 421-425.

Kang, Ho Young, Min Seok Kim, Sung Hwan Hwang, and Young
1l Mun. 2015. Sensitivity Analysis of Watershed Segmentation
Method and Simplification of Sewer Line Information of
SWMM Model. Proceedings of Korean Society of Hazard
Mitigation Conference. 14: 66.

Phillips, B. C., S. Yu, G. R. Thompson, and N. Silva de. 2005.

1D and 2D Modelling of Urban Drainage Systems Using
XP-SWMM and TUFLOW. Proceedings of 10th International
Conference on Urban Drainage, Copenhagen/ Denmark.
21-26.

Son, Tae Seok, Dong Ho Kang, Jeong Kyeung Jang, and Hyun
Seok Shin. 2010. The Analysis and Assessment for Urban
Inundation Vulnerability Based on SWMM Modeling.
Korean Society of Hazard Mitigation. 10(4): 105-117.

Syme, W. J., M. G. Pinnell, and J. M. Wicks. 2004. Modelling
Flood Inundation of Urban Areas in the UK Using 2D/1D
Hydraulic Models. Proceedings of 8th National Conference
on Hydraulics in Water Engineering. 13-16.

Yang, C. R. and C. T. Tasi. 2000. Development of GIS Based
Flood Information System for Floodplain Modeling and
Damage Calculation. Journal of the American Water Resources

Association. 36(3): 567-577.

Korean References Translated from the English

732, ANA, 29k FP Y. 2015 SWMM R O] 59153}
P A sleetE A chedlol] whE Rz 24 g
WAee] skt el 140 66.

EHA, ET, AE7, AlEAL 2010. SWMMS- o] 83 A
Al Ul Ford B2t Sriaetal=t . 10(4):
105-117.

XY 2014. Flood Nomograph @] FEA|Z4=0f Hof|o] A-8-4.
S B o) =R 14(6): 421-425.

A9, A, WA 2003 =] EAIRE R 2AL
9 2AL FFC03-09. A Z=pAs) 7] A Ateh

A, o3, 2. 2004, viAAE L7k =AA S
AaeliA] 2y WA A== 6(3): 133-138.

L 1996 A2 HAIARYGIS)E o] 83 AT H

F5o Tt 7|24 AT FHUEHL A=

=

Received: Jun. 30, 2017 / Revised: Aug. 2, 2017 / Accepted: Aug. 21, 2017



A Study on the Appropriateness of Practical Application of Flood Inundation Analysis Using the Dual Drainage Model 145

|t A RHS o|2st TA|AILG MO ARXME MA M| Ztst

oA

A7 e PR HAZ Slat ol FuA Ao Bt AT 5 *1& A

3 3
dlck, 2sIohE WA Slstol Bes }TE AE Aol 6@ 434 w}a} R
o} <Kl

y AeHOR Ao H8sier] BHo] gk ofe] 71X ko 1‘410}01 A7E A7

:L
rsi'
05
(o]
O,
tlo

= H

S uigoR olFuleA wolg 3 WS 24 EEHoR AR H8sl7] AT e
Aeislglon, mojo] 24w 7oAl thd W EE AR Hgar] 3k AL Aee
ATt S5e] A4S slek AlB ol SR o] e A4 s HAS T £E1
SR Alele wesian, A9 el weto] e HolTh - o)9} e Yuls| thAHA

ool Thak 4421 At elo] Sfste] T ABelol ol ol Aulgel chAByF oluje A%
2] 2 309, 509 MERG ofek 11 oA Aafol WA 4 9l Alo] S sjolof T

ZHOf - A X], stz A =], O|SHieHA, 2FHE

Profiles Yang Sil Yoon : He complete doctoral course at Chonnam National University. Now, He is serving as CEO at Mirae construction
safety.Inc. His interesting subject and area of research is slope safety, water quality management, weather changement,
GIS(yys9900@naver.com).

Kyoung Hoon Rhee : He received his Ph.D. from University of Missouri, USA. He is a professor of the Department of
Civil Engineering at Chonnam National University. The Hydrological analysis about river, The Hydraulic analysis about fluid
flow, Environmental impact assessment(water@jnu.ac.kr).

In Ho Oh : He complete doctoral course at Chonnam National University. Now, He is serving as korea rural community
construction Inc. His interesting subject and area of research is slope safety, water quality management, weather changement,
GIS(barowa@ekr.or.kr).



