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4 2% POM-WAM E3e| 37 2] Hg
Application of Dynamically Coupled POM-WAM to Undertow Simulation

HA T - ATk - XAk . Gk
Je Ho Chun*, Kyung Mo Ahn**, Kyung Duck Suh*** and Jong Tae Yoon****

2 K| : B Ao H 520092 534S POM-WAM X8-S 8o sl &4 5 shi9) allakAR (undertow)
A AEitt. AR FAF AL A BEA717] A3 surface rollere]l thek WS EX1, o]
AT Alatel EEAIFITE X588 Okayasu and Katayama(1992) 2 Cox and Kobayashi(1997)2] 42|28 4
o] et Ax A7E $2]2E ¥ 27} 2 Tajima and Madsen(2006)2] FX A4 A3t} A v wskd
th O AR, B AR AnbAdel A3AW 2 dAshs A ow UeRdTh o] & S, ¥ FA Y] ATt

e 23 Aol 48 Thede FAsSITh
HMR0 : 52 AT POM-WAM, Il FA] 7, A&

Abstract : In the present study, the dynamically coupled POM-WAM of Chun et al.(2009) was applied to the
numerical simulation of undertow, one of the nearshore currents. To improve the accuracy of the numerical model
results in surf zone, the transport equation of the surface roller was solved, and its effects were incorporated into the
present numerical model. The numerical model has been applied to two hydraulic experiments of Okayasu and
Katayama(1992) and Cox and Kobayashi(1997). The numerical results were compared with the hydraulic experimental
results to give a good concurrence. It is concluded that the present numerical model can be applied to the shallow
water region including surf zone.

Keywords : Dynamically coupled POM-WAM, undertow, shallow water region
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Table 1. Previous studies of numerical typhoon

A POM-WAM R3] A7 5.2 48 183

surge-wave model

Numerical model

Previous study

Characteristics

Wave model Current model
A third * Dynamically coupled computation of surge and waves
Zhang and Li (1997) -generation wave 3D current model Numerical simulations of the typhoon surge and wave for
model * T8309 Ellen and T8516 Tess
* Dynamically coupled computation of surge and waves
Moon (2000) WAVEWATCH 11 POM * Numerical simulations of the typhoon surge and wave for
T9712 Winnie
Cieslikiewcz and Herman WAM POM * Dynamically coupled computation of surge and waves
(2002) » Numerical simulations of the storm surge and wave in Baltic sea
depth-averaged  * Dynamically coupled computation of tide, surge and waves
Choi et al. (2004) WAM hydrodynamic ~ * Numerical simulations of the typhoon surge and wave for
model T0314 Maemi
. depth-averaged  * Dynamically coupled computation of tide, surge and waves
Osuna ?;golzgonbahu WAM hydrodynamic e« Estimation of the wave heights and surge heights around Bel-
model gian coasts
o2 Ak 18]al & 5(2006)8> A AHES A 2. 32X F(Undertow)
¥ 5331 SR, BN 9 A55 ABS 4T

o% Axkargir
A F009) A= BIF wlno] ehaA]
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AFSE Choi et al.(2004)2] AT-ell- = A3l
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rlr

:

o 1 ri MY Mo X oo Qb

r

o
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o apgro R Bt 5ES Wtk P Sol oiet
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[}
Ao gt SRl @Y Folle AT 2oll= o] b (rip

Hiol sl A Al el Al 2Nt
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Iroll A 231 A7t golsirh= o] Qlrt. o] gle] &gk
ATz 33k dge)7] el & ArellA] ARgEE 32119
FARY L EAE FEEHA £ F ke ZHo] Slrh
2 AFoM = X 2SS Cox and Kobayashi(1997)3}
Okayasu and Katayama(1992)2] 52|53 3ol &8+ &,
AT AR AiEE 7] FRlRE A3 299} Tajima
and Madsen(2006)2] AAFA 79l vl - AF3l] &7 A2

G| 23 4 849L BHAT,

2.1 Okayasu et al.(1988)2] 9171

Okayasu et al.(1988)% U A A} #ll<H(plane beach)ell T
A o] ey s AAleka, 52 4 B B
& AAlsHAT

Okayasu et al.(1988)14 = pv,dU/& = —pu'w' H-E
& s ARReGlE, AR A, i A ATy,
9} Reynolds stress, —pu'w' ©ll T3t 21& =4, wehAAL, v}

& 5ol gt Aoz thga o] YRt
v,= 0.30tan/z' (1)
2 2
—pu'w' = 0.046tanﬁp%z’—0.08tan,8pc Q)
t

A7NA, 2 ubet e R RE ) AE, 2 =d,-z, d,: S
(trough leve)ZH-E] v}5714] 2] A, tang: vl HA}

A (1), @QF pv,aU/6z=—puw o) AF® F, vl o
A T2 o] A sksich

U=-0.027clogZ +0.15¢2-0.10c + U, 3)
a7,
A7IM, 1 3, Ue: AHE 75
4GP U FREE 45
Zol AR 54 AR S AFUEAL 0| §3te],

2]
gH’/8¢d 2} o] YERd 4= QltH(Svendsen, 2006).

2.2 Cox and Kobayashi(1997)2] ¢4

Cox and Kobayashi(1997)= 8] 23 A3S AAeh,
552 2] o) sk shebeer REE A|jstS
and Kobayashi(1997)2] &17-= alj3kA 5 x5 A3 9] 7



184 AT - kPR -

T AnE A5 Qg
Cox and Kobayashi(1997)%] A7+ th=9] #3 +X &
= A8

U= u—*log(z—(') 2,<2'<8 4)
K Z

U=U+az® 6<z<d (5)
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Y ZE 11, k:von Karman A7, u.: v} vpzk £ 5
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2.3 Xia et al.(2004)2] 9131
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2.4 Tajima and Madsen(2006)2| %15

Tajima and Madsen(2006):= <5 i-225 2 AFIS]
T}, Tajima and Madsen(2006)2] A7 W7 1A A2
2L 2 (6), (Dol HERIRATH
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T 9

vl A 7R A”l, D=h+7

: vFehol| A A= (still water level)7FA] 2] A €]
X, y: e A ]

7 /“11 u]—zsl: gq__ujz]]
.0 -"]’.J_LZ", }zl+n

U, V: 7393 32k 75

&‘

w: 7+ A 4 5 (pseudo vertical velocity)
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o= 2242+ 2005 5)

F,= gf-c(AMD@—yU " Z—D) 5 (24,02 V)
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2o f’ D ox o' Ox
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[ Dovoo
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x 2Rkl vk QI 55 A4, |U: vheell 158k 3o
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3.3 Surface roller
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Duncan(1981)°] &3l =3 #|2t= It} surface roller &
AR E 71A| 21 1=, surface roller 2] |UA] E+= 1<
c, suface roller & W2 4, 35 F7], T's= 0|43t E =
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c

ot Ox Oy » (19

2] (18)2 Lippmann et al.(1996)2] 212 v ef =2 1}
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4.1 Okayasu and Katayama(1992)2| 2|28 AH

Okayasu and Katayama(1992)°l4]+= =5 (bar)= 717! 3|
QH(barred beach) Z=71ll tist allgF A7 2|28 HHS A
Al o] el E AelA atutaie} ket T2
747} 561 em 2 1.14 27} AFS-E[ STt

a=)a, o] R AeA mj1re) vigo] 2859
t} ool & A7) x| 1L9] Ajdel|A] Nikuradse =31 ky#h
OF ky=33vu-s AE3IATE o] #h2 wl11e vigelA
5 B Ug) = u—};log(IOSSMT*Z) ZHE FE3

£ AT AAF A7}E Tajima and Madsen(2006)2] A4t
Aol R A A3 53 3 th9] Fig. 1~Fig. 3
e ST Fig. 1~Fig. 3 ¢ Tajima and Madsen(2006)2]
AXFATLQ} Okayasu and Katayama(1992)2] A8 A&+
Tajima and Madsen(2006)2] =S 2 F-E] 5 3}3i ).

Fig. 1 = 331 AXE Ao9=85 A2 vlaste] vYepd 19
o|t}. Fig. 12] & A5 vla AXF 295 B, x=2.5m A
o) FY AdelA Hu} 2-go] dofut s ARt
o] Zlojle] whe} wharr} vhA] F7FskebrL, s’k Qltell A
ok 280 = Q8| wfarr} Fhashs 210 = vERal Qi o]
213t 72 Tajima and Madsen(2006)2] 714 A ¥} 2 A3
Ao & w7 = Vrelkar Qo

Fig. 2 ol 4 9] A A3 2 35 43455 YeRdigl
U} Fig. 2 8] &= Azfol|A BH, FY 9 ki Ao s}
A oAM= 1t 9 P (wave set-down)©] LoLpA] =1

H(m)

o] 1 2 3 4 5 6
X(m

Fig. 1. Comparisons of computed and measured wave heights: present
study(thick blue line), Tajima and Madsen(2006)(red line),
measured ones(black circle).
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Fig. 2. Comparisons of computed and measured mean water level:
present study(thick blue line), Tajima and Madsen(2006)
(red line), measured ones(black circle).
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