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Abstract This study develops a simulation model that performs flood analysis considering both urban and
river flood. For the analysis of river flood, this study considers river overflow by levee breach, and reflects
the concept of the dual drainage systems for the analysis of urban flood. In relation to the surface flood
analysis, FEM technique is applied to the flood diffusion analysis in order to conduct the flow analysis
of urban and river flood simultaneously. For the verification of the model, it is first applied to the
conceptual model, and then applied to the actual watershed. It is expected that this study will be able
to reduce flood damage and to prepare effective countermeasures to reduce flood damage.

Key Words : Flood Simulation Model, Urban Flood, River Flood, FEM, Dual-Drainage

1. M2 o2 oFE [3-5]. =AIAGY F8 75 Ad Q] 7
F He A= Qlsto] ARl AT A HeR
IRt A4k o] Sof IHEEQl Sde WA, A
AR AF2E Qlsto] A 2011dol= o} &
AG A2 FF, ZAY 5 sheA o] HeE o
oA EEeR fYUHY A9 22 1
Tz} ABE v 9l 201740l E S F3HS

T YN Tkt A3 FAY 2] WA
A\, 7P MSHA AR A Aole1,2). w
ARG Tt AT A 8L Lit B AR
o B A AT, BA PR B A 1
2 oI FR A% B4 WMok vlao] o $7He A

*This work was supported by Korea Environment Industry & Technology Institute(KEITI) through Environmental R&D Project on
the Disaster Prevention of Environmental Facilities Program(or Project), funded by Korea Ministry of
Environment(MOE)(2019002850006)

“Corresponding Author : Chang-Hee Lee(chlee@jwu.ac.kr)

Received November 11, 2021 Revised November 29, 2021
Accepted December 20, 2021 Published December 28, 2021



116 SS™HE=EX HM11E H128

Aggo] AEo] HeAgs AMgote ARYEA
SHEY 7Hsol FUEE o] TSI Ie=E
gt W& Eol1 B WsiE Ast] St Bt
QA &S i | flsiM= 84 oA Edo Aol
825

24 o4 Hdo= 14 ¥ 23eE AARE 14
Hdo] o]gxo] gom[p], o]& o|&st EI B¢
4 g A A EA o] ol Ui e
1P AE, AT 9 2% 75 AR Qlsto] B
gt HiEAAZE e Eojof gt} kA Y4 HE 5
AE foiAe AEset vl Y 559 4T e
Adets U ¥ 2L "a = JHhs)

o4 HE HEy BHst] nl= S FHHUS.
Army Corps of Engineers, USACE)9] sHHEAA| A
S(HEC-RAS)O| 4= 42 flof 12+ obd S5
Ao dukdog AMgEo] gon, B4 He] A&
St AW 55 s Algdlold P AAsto] &
£5o] geHol. MIKE FLOOD: 13Hd € 231 A
gt HdZ Agtoto] b W 9 AEY AvEe
of & ATFAY B4 L AAsE AhRHH10]

FAANAE, AR L ARIAEE0] ot SHoE T
o] 11, ZASIE QlIste] s o] TR E o] 7]
uzol sk Heol thet Jak= shAshke 95 W A
By wiegel ks Eet vis Y iR Ee
717} mofslrofli= Z=psfiAlo] QlojAl SHAPE A

ofo] & AFoA= el o3t T4 HHEE &
Ao 12 £ Qe Aoy 2y Esi &
ok 5P fEiAlat AuiAe fEdide AL
= 357 9ol obd 9 AWA FHL2 HAAH A
71HE =S, _/,:7\]7:11} B3 A
&oto] Mgt siA=
SRl 2 AtoflA 7HH}
sl tfu|gt SoiaS
T e A 2 ﬁﬂ'@.‘ﬂ "411—]1% E’]‘%'av
|2 & Q& Ao 7gdoh

ﬂ
l-ij
ol
flo
m {
P oo
_%4
9
N
ok
foh ool B L

o
o
il

2. 712012

W ALAAL Ao EAY olFUMEAA de
e B4 SAudy 7 ¥ 19T 9at 9
oHIL 12 BAG9 Bh5AA 792 ol 24 %
Fol S GO AP NG T A

2D ARpo g FdEE Y97t 12+ 1D HieEge
2 s 99eR FESI

ol Ao e sl s ARz AARA

< wrgste] A 47 2 sAlo] gt shHE K

Z 12{oto] 144 shiseleid Axke AAg 23F
9 Aol daEEe FAoka13] olE HigoR

FHHE 1 24 ALt S RES LS
ATH14). ES e 7]9te] Jeeis Rds 15
ot7] Yelixde A 47/5Y AEFESAE A
oto] o]& 22+l A4oid HEY AARACE dF
ot7] gk A AR fHRES HIFOEA 1
A sk S Bl ATt €% ¢ o]y
AP A% = A EF 9 oA Alue e
2D A5l s 8S sgso 2N skt AASE o
He 7]9te] 23k A4 sf sjAo] 7hsote S okl
tH15).

229 A #F(overland flow)ol] that AJuf 4]
A9 A= 2 vAg 2ol ek BEHE ] LA
sto] fed £ lom Eq (DT 22 598t 299
oq)\ HPX%&] o7 7]€o]— A O]T}[IG].

a_h+ a(uh) N a(vh)
ot ox oy

— =84+Sp—S+S; (1)

O

o714 h+ #4lml, ue oEF 542
(L/t), v y o] SEAE(L/), Sge A9 &+
DF(L/t/L?), 52 730l 93 FAF(LP/t/L),
Sy SO o9t GEFH(LP/t/L?), Sp= A=
oJ%t ARH KEF(L/1), uh=q, & 2TFY K%
(L°/t/L?), vh=q= y T3S FEF(L3/t/L?), L
2 7o), ti= A7k Uehdt,
shitst Hagol ofstd 25 wAAle] BT

o2 ol w5 1 PG TAT 4
WAAE Eq. 29 Zo] T3} A1 4= QUTH17]
2/3
V= (h) L f L vH (2

no [1+(vZ)1* V] VHI

of7|A, Ve f59Y, Z = AR vie R, H
= $Y9H=h+Z), 281 n2 Mainning X=4



FIAQLHS MG L & 2 Eoid 2 e 117

5 YERd

Eq. 13} 20] 9J3t 2319 A #EW 522 Eq. 37 4
UERd 2 9lon[17], 22314712 2319 Galerkin
FEM 7]¥1Z o8¢t &4 i Faezkn 7

e ELIEL )

oH h 7
E*V'[K(VHJrZ—pV(Ap)*pgh =5,— S5k
€)
ah®? 1
K = n 5 2/3 (4)
[1+(vZ)]
1
X
\/‘*VH*LV(AP%L L
2p pgh

£ 2D P4E4 BYn g5uY fande 2
7 sk o] 2 @Aste] v-2l4: EeshAol 75t
£ TASET tep W Esa s 9
o 7} 29| S o] /5T it opet, 9
W he4 A BAskE AR mot
R ehEs Austo

S ARESte] i JEAS 9] 2 5521
gfoto] FhREFS APF6taL, 2DE A AA 5ol &
AtElE FaEE AgeksitHIsL sk 2P
SIPSON stle RElZ ARSI, A% PAH4=
Ao sidsk= 1D ol HERA Zdy oA Y
EQT 29| AL 1t U pipe/channel 9] oy
Al A A 250 et Saint Venant 784 ARE-
stch 22k REe P-DWave ZES ARSSIF L
WES B9l FE5e FEFE 2o, 2EgA B4
OF AMelal AMgE fFe 2DAEET A5
713} st} ARFGETF E FEHAE ALtSHA ok
2 AFAE 22 Uig HERsdE A5 &
Hoto] Mg @S 83t Chen, et al(2016) A5

A Aol B Aol e Wil sidmdo) 6
AA3E vwste] mEol A8 ASoHAt

G MGRDL Fig. 13} Zo] si4w YEDA}
S2 719 ¥ 4T LS vEop] Yol A=A
I, 1500 x 1000m* & 37]9] AAtz FAE I oH,
A#EH 7]1L71s ko R 0.002, -0.002 2 ok
S F 0.002, °14 0.0012 F+A= At
WA FEEE= FEFE i) A 10749
3 10709 mholmrh HAXE FRE o]RZojF,
T 19 7} 7P doug WiE (oA HE Hj&
= A2goy, ME3L &7 EVHT 0.4m W2
B ERE THE i AARC] AA e
T 10mm/hrolal A&EAIZFE Ao R 2 A&
glold A7 12A170lt}. 97T 004 AlZS
o] g 1A% B2t 20mm/hr 2 751 4417 &
ot YFotA FAIEHIL A AZHA 02 Ele AlvE e
2 Aot

Fig. 29} Fig 32 7 de] 435S $js) /ey
3} AJ82¥Ql Flo-2DE ©l83t 34 A%E H|wst
Holv, A7t Shatel Az 9 Al v dst
T ndo] A9l FUsHA UERgTh

Fig. 29] /R {EpEAo] ogt Az
A5 2 A BZ Chen, et al(2015)9] 3K Fig. 3)
I} v wgt A AR WE<Q Node3 H2ollA A4
Aol 7Fg A Yehds g9t Hoidadol 47t
0.42m, 0.41m=& 45| A AHghs eyl

Fig. 4= MERHEA Eo] JFHOE AFHo
Agkel vlmrt 7 felujgk A9l WE13 AA
o A7l WE39] FpAdnE vt Axtoln 7f
WAy} Flo-2D9] WS s dne vust 23
A QA& 0.1% ~ o A& 2% o= + =Y
9] 3|43t Ags] LATS BRIstHct.

e




—
—
0o
{0
g
oA
HL
I

Ao
Ral
=
rH
=
N
fol

1 : subcatchment

| Jp——
O manhole

— mpe

Elevation

WATER_DEPTH

toassiiE8

(@) bmin later (c) 30min later

(d) 1hr later (e) 2hr later (f) 6hr later
Fig. 2. Simulated Depth of Urban Flood from Conceptual Model(Development Model)
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Fig. 3. Simulated Depth of Urban Flood from Conceptual Model(Flo-2D)
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Fig. 12. Simulated Flood Depth for Target Area
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