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Abstract

The serious problem facing two-dimensional finite element hydraulic model is the treatment
of wet and dry areas. This situation is encountered in most practical river and coastal
engineering problems, such as flood propagation, dam break analysis and so on. Especially, dry
areas result in mathematical complications and require special treatment. The objective of this
study is to investigate the wet and dry parameters that have direct relevance to model
performance in situations where inundation of initially dry areas occurs. Several numerical
simulations were carried out, which examined the performance of the marsh porosity method
of RMA-2 model to investigate for application of parameters. Experimental channel with partly
dry side slopes, straight channel with irregular geometry and Han river were performed for
tests. As a result of this study, effectively applied marsh porosity method provide a reliable
results for flow distribution of wet and dry area, it could be further developed to basis for
extending to water quality and sediment transport analysis.
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Fig. 1. Concept of Drying/Weting in Natural River
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Fig. 4. Bed Elevation
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Table 2. Simulation Results

7}“0}E ol st A At &

st A2 ICE B3 c3
9] CASE 200m 650m 1200m
Z271 10.357 0.189 8.000
z72 11.695 0.238 8.000
273 1.453 0.252 8.000
z74 9.979 0.161 8.000
275 11.389 0.229 8.000
z276 3.863 0.256 8.000

&7 2 BE 22 ge Adste A ¢
2ol 24 13 27 49] 4290 tjat ghe vlw

s ACLE] gro] 2,504 5,002 Aol wheh
AG A= #4907t 10.357mol A 9.979m =
0.378m #48t3L, BF A= 4917t 0.189m
oAl 0.161m= 0.028m 74gh 2-& &l 4= 9]
ek, 27 291 27 59| 95 vlasiEH AYY
FGelA =4 P ; 7t 0.306met 0.009m 3

sholgh 4 Qg e ACLY k=
A7t 919 Ha ZéE—t— nEE & 4= ik 9

ju

o we| A v|Fol HH s ACIgES: 4

HH7H%1¢ AC20] &I 4=9igke] Mske 24 2
%27 8, 223 27 59 27 65 H|WFHO 2 A
P oh—,} 7\74 29} 7\74 34 zqgoﬂ ‘Ith —r%g H]
wHEH AGGNE FH7F 11.695mel A

we o

1.453m= F243] Yol Ao Z velytth vk up
F99¢ BIYolA= 2314 T'r]7}0014ml"—0}
2 AL & 4 ek 24 59k 24 604 A%

AME 7.526me] AT 5919 7Hart L}E}uz]

T B Yo A= 23|18 0.229molA 0.256mE
0.02TmAE =371 3713 AS & = ot o)&
F3l w7 AC29] o] AASE e g

A #=97F 243 e ¥ 4+ 9, uE 9
oAl =97t S7eke AS EIE 4= 9lolt
ufj 7 4= AC3°1] o5t =99 Mish= 24 13 2
7d 2, 121 49} 27 52 v|wgroZ A o
et 24 1# 270 29] Ao W 95 ]

W EH AGdol = =97 10.35Tmo A
11.695m= 1.338m F7}3t9 1L, BYGA+=
0.189meJl Al 0.238m= 0.049m Z7}3F AL ghel
3 2= 9lolth 27 49} 27 59 4=9]o] it 3
SR AG oA =7 9.979mof Al
11.389mE 1.41m Z7}3t91. BYAoja =
0.161molA 0.229mE 0.068m FHEo] 42971 %
7Fet A& o = ik o8 B9 vz ACS %t
P HRA =97t F

2. ol EH0l| DIEFYS 2= Mol
B o X= MP w7l Bt oekst 24
of tieir ®oJE HAston ol Al 5
o[E|e} H|IL - HFSYT, & dAtollA H &
o= AC1o| tisliA 2~100744] # & 13744 &
AC2+& 0.3~107HA] gk & 17HA] 21, AC3+
0.00019014 1714] gk & 11714 270l sl 2o
£ AAJsteltt, mojofl H8H QlFstee Al
A 17‘01 6.4mo]1 Z2 0.4mo]tt. Fig, 604 &
1 TR T4 HSHAE =& oVW
ol AAEo] 9lem i s}
4mOlEﬁ1 2|4 8MdalE Omoltt,
AzACZ AFEE 0.016 m3/secHHF
olF AL sHFH AAXA 0.29me] =912
oAtk & HofoA= iAo A& Al
SFstlom shLe] w7 o] gt RiztE
ofi7| Qfef Ho] AE w74 29 L]

ool dRlA S 71 RgkS ALaksct, S

7

)

F

N
~

o
w

>
fr so

-p >1n

r{r mlm

oM,
N
"

N

=

o o

me LN N
03

]



bh
o>
%
ron

N
re

)I'”

I SXI0IM FeteA siMA| OIE/RS M2IE 2fet oi7hHs E7t 337

‘0.016 md/s

(a) Bed Elevation

» 6.4m .
Station 1 2 3
e, BEESSEs = SE=E=
Ny }24
22m  31m  3.8m 0.1m 21

HEA S doknr] 9I9)

oA A& AR

*BEXE

(b) Finite Element Grid

Fig. 6. Bed Elevation and Finite Element Grid

Shw ) A 2o B3

Fig. 7~Fig. 9= 2

Aol A iR whE o AVE e

a1 Qlek Fig, 72 AC1E =9iol digt ¥%= 4

E3517] 93l Stationl, 2, 39 sl 2~100 H$9]

goz nog

skl Az} Hmat Avpol

o Jof| A Hi= ufe} o] AC19] WSl thE 4
0]9] z}o]7} 0.002mAER =9 gt AC1S] o

Watar Dapthim)

2 A9 §le AL R UElyTh ACL gho] 245
YA HolE FYetn g npE/AS-S Holstal
A} 3 i =A]E 7 HARSEA] o W Sloll A 2 gk
& AMgSHe Ao] AR Ao wotet Fig 8
2 AC29 ¢ gt dFS A& Y3l
Stationl, 2, 39l t3l 0.3~10 2] Fro= o]
ZleYsto] AZx|ef vlwg AR TIHoA B
£ HReF o] AC27H 1 ol3fel gholl thafiAl= AC2

il

06

Stationt, AC1 Stationz, AC1 Station3, AC1
Ac12 — AC12 — aC12
————— AC1E -—-=-- ACl§ -—=—-- AC1%
AC1-10 08 — acin 08 Ac110
—— ac130 —--— ac130 —-— ac1m
- AC1.100 --- AC1100 mmemmn AC1A00
4 0 # Obsarvation Valus
s
g
8 03
3 1 . +
=
0z -
01 -
; L . s o . L L
01 0.z 03 04 o 0.1 02 03 04 o 0 02 o3 0.4
Distance(m) Distance(m) Distance(m)

Fig. 7. Depth Profile for AC1 at Station 1, 2, 3



338 AUt H18E M 6=
2 2 2
Station1, A2 Station2, ACZ Station3, AC2
AC240.3 AC2-0, AC20.3
----- AC20.7 —==== aCI0T
acaa ac2a
18- —--— Ac28 18- —--— aczs 18-
meeeeee AGZAD ]
® % % Obsorvation Vak & 4 4 Observation Vaius
Eaf o Erzf gzt -
£ £ £
z a =
g g g
5
o4l 04l 04l

Distance{m)

. L
04 02
Distance(m)

Fig. 8. Depth Profile for AC2 at Station 1, 2, 3

---------- AC31
4 % 4 Observation Value

Water Depth{m}
Water Dopth{m}

Station2, AC3
AC3.,0001

Station3, AC3
AC2-0.0001

AC3.0.08

AC3D

— e — AGMS

—mmemmeen AGIA

4 & & Cvservation Value

AC008
———— Ac3O4
— - — ACBOS
e ACSA
4 & % Ouservation Value

Water Depth{m)

Distance{m)

o] Bizte] w2 42919 Wzl A1 E5F A0
AT 918 YE L QLo Ac27t 1R %t
of diellA= uhg HAGAolA =919 7t A
S 2Igh 4= Itk AC3F HEEA] 07} 14}0] <]
A= Hofstn] 2 Aol = AC3gtel TE 42
of gt WEES BAE7] 93] Stationl, 2, 30l
i3l 0.0001~17kA] grell il 2ol & Zastoict.
Fig. 904 ¥i= nle} Zo] 74> AC39| gtol
AAFE 29471 S7hke AL € 5 A% AS
Zleke] vl g Fof Age A AC39 2 A
7ol eHgH si4 AaE A& 4

0.2 A &=
AS-S gtolst 4= Qllt

3. ARIQON i3t

Mpstmet Qgsheol et ot
2ol Fal ohE/2E A dhat wg
4 ANt & HolAl THystEe
[eSHeN S

|

pui=)
=S

)

o
O]

ol

0z
Distance(m)

Fig. 9. Depth Profile for AC3 at Station 1, 2, 3

B QAoA] ARt 47wl
10042} o] e A}

slEge gx

1t OO0



bh
5
0
ol
oY
re
N
Joie
o
N
>
I
~
ol
ol

SR Fetes shMA| OIE/AS X2IE 218 oiiHs E7t 339

0

dsiin
MR

Fig. 10914 Wl vpef o] o7& A4

g o GIS #Ye Foto dgA=Y 55 ¢
g A EE AAsto] 22k fetaatS 14
aFolct, molof] ARSE & = 4 42770, 84 5
1,3687§01 o] f-fof tisf %‘Jé%— *MS’J om ke
25 221 2F9 RMA-2 2gS &
sttt Fig. 1104 & 01-?01]/\1

axvgol s AA8] LR AL Qi

2) 2}-’:‘-1}_7‘-19] A%

o ek

oR=1 BHHOﬂi 7\]5:1140 g/g% A3s}h
w7t AN Eofofatn] A1 4= Ol 4 - ShRT
74741274011 EHFP A 2t 4 xgs}% A

Pﬂi
o,
A
BN
L
=2
=
=)
ﬂ
—>ri

319 09A15-H 9¢¥ 3% 21A7kA] 2] SApdel of
3 84417k 20039 8¥ 6 01A15E 200349 8
A 102 04A171R] &) AMAFS: 99A1ZE Bk T af -
A BOE AT, AR AAxAL 49

W WRFoE Ason S AA2AL o
FORL 918240 291422 AT
(1) ZBAz=AS| 2H
2 AL ARl B &OHOMT
FEoha YT o=t o 25

o &St 00349 143
& ‘wjn] U 198799 55 g % F o] ==
= oA mR]A] oy TAl HEu o &9k

4 2= 5ol B9 2ok AX|sHHA s
&l 717 B A EE FAEISIT B FARE @
Al gt o) 714t “mﬂ Ofalf Ak Alde] =
oA, o= HFY olFEEE BFE AYE 7t
#9f 2k Al &gt 2002L4 84 319
Fol= HFY oleEEs ofFF Wt oy ofn|
0] ghto] AETHA] 104177kl A H
o}, o] miEe] gigo] 9¥ 194 A 9AH Fd
&% HolA dfAURE ofshd wi7hA] ghbe
W&ol mFE AT oF 18A17F HEoly Z=t o
HEO] Aol A ZE FL7F FAIE A&EE
Az ool ol & AFoA= BF FAF
g9l ol disll 20029 8¢ 314 09~
oA 2002 9Y 3Y 21A71A] 84A]7kol| AA K-
AREoE A I'S}ME} ol flaf 7HYst=et <l
Sote HOlE AAst] E2 HolEE g5t
nhE/Ae dare s mirHe-S AHdshof A
sto] Hrh ampAo]a AelstA whg/AS A4k
Aeletarzt spolet, AR AAxRAL st
Az gigt A ke Fig. 120 veht it
A Ho GFE 6,926m3/s2 EHIE FAF Uit
o]ZQl 2002¢ 8¢¥ 1¥ 0149 Tdd whF=ko
122m3/s°1 Ag Aeksin ARG g9 f=Fol W
RAE & 4 Atk ARATE 7142 0.547FL.

2 éxé% ] ZEA L= Table 394 AJASE

o mIo olo

O

=

=
R

-



340 EIEEIH M18H M 63

Paldangdam Outflow Yungdongdaekyo
Dischage Water Elevation

6000 |- 6
§ 3
: :
5 [
E 4000 |- E s
o ]
: :
5 =
o

2000 - 4

% m w P % %o 20 w % r
Time(hr) Time(hr)
(a) Upstream Boundary Condition (b) Downstream Boundary Condition
Fig. 12. Boundary Condition in ‘RUSA’

S2EAT} shHFE AL 1Hs REAS 3t ATRA R 7Hetzet Qlgstee] gt &ojRt 7o}
SN BAY Ao 2EASE Teste]  AZARE wsiel A4elsit BT A2
0.035% -3kl o sk FARA gt Y Fig. 13914

ER dubAel A5 L’F P”Oﬂ s ©LojEs Uehfa gick 48 Hof f92 5,594m?/son

84 6 014914 2003 AR AL 0.5A17E 0.2 AAstglon 227

Nl 2H HARESE e A ol oA Table oI AAT
AN TR daeEY e A 243 s 218 T ZEAS gt
Aatel) QOIAE B1E A AMA] Rt mojol ok SRR B RAY Ao 2EASES Helste]

101'

i

Of

6000 6
Paldangdam Outflow Yungdongdaekyo
Dischage Water Elevation
5000 -
4000 —
g 3
s :
g !
£
g 3000 g
a £
5 £
g 2000 | ; 4
<]
1000
§ i i i ; i i ; i i
a 20 40 60 80 a 20 40 80 80
Timethr) Time(hr)
(a) Upstream Boundary Condition (b) Downstream Boundary Condition

Fig. 13. Boundary Condition in "2003



| G0N 23R4 sHMA| DIE/AE XM2IE fleh 07iHS BIL 341

zs=z4d n #
Atz Ao k53t 5hA 0.025~0.035
Z4lo] 212 31A 0.018~0.025
Ao] Sle Sier 0.020~0.030
A g Eo] nko. 7] 0.050~0.100

3) oi7pi4el A

MpshEst Agskeel et BoE Fo 99
S ARG Aol a2 7ks W9l 4
sl 0|8 Eti2 nhE/2go] WS Aol
ghelel 4830 ol 9 M 412
S CEELEEREDER L

B 2 o oZ:

o] 3}

ofN iy ok ﬂl_u

o F.E

mlo
o
ol

@ 1o ¢

.—szr

74 ACTE AFSEE KOsk T ollA
2~1007HA] 4= = 137}A] 790l sl 2-8-5}3ict.
o] Aol A= ACIZES =412 Histoll= A9 &
L 7AA] = AoR Tyt on 9~307HA = B
Zoll ofgt A AAE Fhol AL Aot Aor &
gyton 5004 1004 =2 3 A83t9S
0.001~0.002m =2} &}o|7F YEbg O 11 Zfo
+ u|Eksint, o] AR Kol Atdsh o A& ACL
e 712 Zhel 0.91m~100mAto] 9] e ¥s
$ 4l WSt JFS 7R g ﬁo_% Hol
o}, WS ACIZES mojo] oFAA

KN
=
TS POE SHHOE Who] Yol

JeJg =

o,

ol
>
Q
2|
tlo
Hir
o,
Ar J
05
s
mlo
7?:
_O|L
FE
3z
mo oo oM kl
py o
O o rlr
2 Horr ob o a2

il

=3
e st mjrEs AC2'; OJJSE}F-—
o5k I A 0.3~107H4] 4= F 11714
sl A-gsksict. o] THAollA= AC28H 713
2l 0.61me Atololl FiL 0.3met 2mAte] 9} Fhe
283k A% —’F—’E]-H@M]  H3E oA o=
Ao g Helty &3] #= 79| Station1d) A T
Z341Q1 0.2mA oA AC2%ke] 1.0m7} 282 uf
0.185m=& =7k 0.256m2} 6,.9cm 2] 43t o]
S BAAT AC24E 3mE F3S W= 18cm,
SmE FUE = 43.3cm? AolE Hol= AL

oM,
—10

o nl

2 A
mlo ¥

o, 2

i s
aju
°
:?‘:
e
=)
>
o
[\}
)
rlo

o
2
N
o
o
gg % i
=
12
:\n'f )
= @
1% o)
r o
;.> Hu
&
"
RO
K9
).
o>

B A&
>
(@)
%)
rir
rII.
[
>

0
B gkl o. 02E X*%z%}— 2ol ¢
o}, 2 dolAs 7HdstEol M= AC3E SR
.042} 0.005%H2 Agat9ion QlgsteoA=
o O1~1At0] 9] gk 3 1171A] 7%l i) 2oE
].Oﬂq. AC3E 0~0.1 /\].o]_l 9. X—LQ_’O‘]— 7ﬂ
5 g SR fES vep o ALt
Al Bl S HER ST, SRR 0.59]
A 85 Afolle F43] 4291 wtol =01

S O o
3 Moo
=
)
o
il
N

oLoox Hfr o 2
=2

tlo 1o m~

Higo 2 H mojoa= 200249 HlE F
AP ALl gl e ACIZES 52m, AC2%HL
1.00m 281 AC3% 0.098 #g3lo] mos
S35ty on 20039 8¥x FAMdel] dieliAl=
ACIZFE 49m, AC2ZH 1.00m 1]l AC3ZES
0.095 A&sto] 25 Fsglth. o5 H5s

7] 9ol 2o} {9 if S ae] Bl 429
5429 AHSARE Sgato] Bojo] AHdat

o]

Fig. 14= ®IF FAF AMT 20039 FAMS
o it weo) Aot A%A1E wAF agolt),

aolA Hi um o] AFE MP S-S
83} E_JﬁJ,}_

48
7P A4 ol Y=l %% e & S qlglen o=
2 AtoA mhE/AeS mYsty] sl AP
MP w77} efget 2o & gt 24l 7l
ek AC29F AC3%ke A 48] A8atA] & & ¢
4 grol 3438 F7FsHAY moo] =3 A] A4
o] WAs}7| Wi io| ACIZHS: 2| H3] 2-g-3lo] o]
15310 HLojo

= LS Sl FHstes <
2 stof =eldoR et g



342 stAGSFEI H183 XM 6=

15 15
Paldangdaekyo Paldangdaekyo
4 4 & Observed 4 4 & Observed
Simulated Simulated
12 -
= = 12
E E
3 i
w w
L] ]
Q o
£ €
3 -
L7 7]
= 1
@ o
B 5 P
= = -
6|
6l
-] L 1 1 1 1 1 L 1 1 i 1 L 1 i 1
0 20 80 100 40 80

40 60 60
Time(hr) Time(hr)
(a) Result for ‘RUSA’ (b) Result for 2003

Fig. 14. Simulation Results for Water Surface Elevation

Fig. 18. Depth Contour '2002/9/1/21:00

VN

Fig. 19. Depth Contour '2003/9/1/09:00
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Table 4. Simulation Results for ‘RUSA’

B2AAE--9-4) | 293U | 2oFhm) | BSAAE--9-A) | $98E¢m) | 285
2002-09-01-12 9.530 9.446 2002-09-02-09 8.730 8.926
2002—09-01-13 9.580 9.612 2002-09-02-10 8.650 8.834
2002-09-01-14 9.770 9.742 2002-09-02-11 8.560 8.614
2002-09-01-15 9.950 9.811 2002-09-02-12 8.300 8.494
2002-09-01-16 10.110 9.998 2002—-09-02-13 8.260 8.454
2002-09-01-17 10.190 10.071 2002-09-02-14 8.250 8.437
2002-09-01-18 10.240 10.191 2002-09-02-15 8.250 8.420
2002—09-01-19 10.270 10.265 2002-09-02-16 8.370 8.998
2002-09-01-20 10.290 10.272 2002-09-02-17 8.390 8.711
2002—-09-01-21 10.080 10.109 2002-09-02-18 8.580 8.729
2002-09-01-22 10.020 10.031 2002-09-02-19 8.640 8.697
2002—09-01-23 9.980 10.007 2002—-09-02-20 8.580 8.555
2002-09-01-24 9.580 9.804 2002-09-02-21 8.580 8.493
2002—-09-02-01 9.340 9.597 2002-09-02-22 8.390 8.482
2002-09-02—-02 9.110 9.341 2002—09-02-23 8.300 8.482
2002—-09-02-03 9.030 9.221 2002—-09-02-24 8.250 8.485
2002-09-02—-04 8.980 9.175 2002-09-03-01 8.290 8.483
2002—-09-02-05 8.960 9.153 2002—-09-03-02 8.330 8.480
2002-09-02-06 8.950 9.130 2002-09-03-03 8.330 8.477
2002-09-02-07 8.940 9.110 2002-09-03-04 8.340 8.475
2002-09-02-08 8.730 9.037 2002—09-03-05 8.340 8.474
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Table 5. Simulation Results for ‘2003

BEAAE-G-9-4) | $983am) | modim) | #3A4E-9-9-4) | $9Egm) | Beldnm)
2003-08-06—-01 7.580 7.484 2003-08-07-08 8.410 9.063
2003-08-06—-02 7.720 7.510 2003—-08-07-09 8.410 9.572
2003-08-06—-03 7.720 7.535 2003-08-07-10 9.320 9.871
2003-08—-06—-04 7.720 7.550 2003-08-07-11 9.320 9.980
2003-08-06-05 7.720 7.567 2003-08-07-12 9.480 9.897
2003-08-06—-06 7.720 7.565 2003-08-07-13 9.480 9.530
2003-08-06—-07 7.720 7.566 2003-08-07-14 9.480 9.364
2003-08-06—-08 7.720 7.972 2003-08-07-15 9.480 9.317
2003-08—-06—09 7.720 7.576 2003-08-07-16 9.480 9.289
2003-08-06-10 7.720 7.565 2003-08-07-17 9.480 9.246
2003-08-06-11 7.740 7.721 2003-08-07-18 9.480 9.167
2003-08-06-12 7.740 7.903 2003-08-07-19 9.480 9.177
2003-08-06-13 7.740 7.953 2003-08-07-20 9.480 9.226
2003-08-06-14 7.740 7.971 2003-08—-07-21 9.480 9.244
2003-08-06-15 7.740 7.982 2003-08-07-22 9.480 9.235
2003-08-06-16 7.740 7.990 2003-08-07-23 9.480 9.033
2003-08-06-17 7.740 7.853 2003-08-07-24 9.480 8.699
2003-08-06-18 7.740 7.733 2003-08-08-01 9.480 8.536
2003-08-06-19 7.740 7.773 2003-08-08-02 8.200 8.496
2003-08—-06—-20 7.740 7.820 2003-08—-08-03 8.200 8.472
2003-08-06-21 7.740 7.819 2003-08-08-04 8.200 8.459
2003-08-06—22 7.740 7.808 2003—-08-08—-05 8.200 8.445
2003-08-06—23 7.740 7.804 2003—-08-08-06 8.170 8.446
2003-08—-06—-24 7.740 7.707 2003-08-08-07 8.160 8.421
2003—-08-07-01 7.740 7.612 2003—-08-08-08 7.970 8.236
2003-08-07-02 7.740 7.580 2003—-08-08—-09 7.970 8.122
2003-08-07-03 7.740 7.628 2003-08-08-10 7.970 8.108
2003-08-07-04 7.740 7.820 2003-08-08-11 7.970 8.096
2003-08-07-05 7.740 8.279 2003-08-08-12 7.970 8.093
2003-08-07-06 8.410 8.662 2003-08-08-13 7.970 8.084
2003-08-07-07 8.410 8.905 2003-08-08-14 7.970 8.070

Table 6. RMSE and CC for the Simulation
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