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Prediction of Seabed Topography Change Due to Construction of Offshore Wind
Power Structures in the West-Southern Sea of Korea
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Abstract : In order to predict the seabed topography change due to the construction of offshore wind power struc-
tures in the west-southern sea of Korea, field observations for tides, tidal currents, suspended sediment concentra-
tions and seabed sediments were carried out at the same time. These data could be used for numerical simulation.
In numerical experiments, the empirical constants for the suspended sediment flux were determined by the trial
and error method. When a concentration distribution factor was 0.1 and a proportional constant was 0.05 in the
suspended sediment equilibrium concentration formulae, the calculated suspended sediment concentrations were
reasonably similar with the observed ones. Also, it was appropriate for the open boundary conditions of the sus-
pended sediment when the south-east boundary corner was 11.0 times, the south-west was 0.5 times, the west-
north 1.0 times, the north-west was 1.0 times and the north-east was 1.0 times, respectively, using the time series
of the observed suspended sediment concentrations. In this case, the depth change was smooth and not intermit-
tent around the open boundaries. From these calibrations, the annual water depth change before and after construc-
tion of the offshore wind power structures was shown under 1 cm. The reason was that the used numerical model
for the large scale grid could not reproduce a local scour phenomenon and they showed almost no significant
velocity change over + 2 cm/s because the jacket structures with small size diameter, about 1 m, were a water-per-
meable. Therefore, it was natural that there was a slight change on seabed topography in the study area.

Keywords : offshore wind power, bottom topography change, suspended sediment concentration, jacket type
structures, large scale grid numerical model
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Fig. 1. The water depth, topography, observation stations and corner points of open boundaries in the study area.



i=TH(Korea Offshore Wind Power 2019). ©]
APl A F 10 km HolA glom Haaile

T 10~1
otk

)

1o

Y

f do
10 fo
ol
%

2o |

ofp o off
£ 1o o rlo

® %
s
:(IDL_"

O

669.2 cm, An}ae
334.5 cm, 2FH 11 FW 669.0 cm®] T}, 71
P13} P20l 2017 FA10 P55 2419 4
M7} 242} 191.3 em, 196.7 cm, S,7} 242} 71.9 cm, 74.0 cm,
Kol 22} 325cem, 32.6cm 183l O] ZZ} 27.1 em,
272 ecm%z BSEHAEH, AR ZEL Mof|M Fog =
Ve Aee vERllen, AT 0.21~023% 1
AF27F A8 2 FEHE Bt
2017 Al St. P29] F5ollA #A5H /e
Sa WS FRA HeT 26.3% 1AL HEA
7.7%2 AI8H o, H7AEF 102.4 em/s 18]12
YT 89.7 em/sEA AT fro] 1 Asial ot
5 AT 394 cm/s T8I HEF 392 cm/sE AR
FAFSFATE. o]= A&7k Apel] whE Ao ® TR oA A
H AT AEA a1 H7R7} ZFSAIRE H7Rell
w7k BEEE] AEAIRe] g Holal, FEFE AEA]
Zrol Al H7FR7F kst Ao AW HARol a7k 55
So] A&zl 71 A ot AwE Helth 18]y 75
7148 FHE-2 30~40 cm/s7} 20.3%%A] 7P HIT7) 0
™, 20~30 cm/si= 19.3% 18] 3 10~20 cm/s7} 17.8%% 1}

ERsteh, BEgt gt 3= 55532 0.56 cm/s0] 3T

Fig. 12

EN
=
sl

flo

e

ooy Ju |

718 A

QA W)

2.2 EQA}

SPgllelA] RARS S ARASEE S Ttetsp) S1sH

AaA

=

off &3t siAA <] Mstl= 425

Residual(cm/s) Harmonic(cm/s) Observed(cm/s)

- L
1 oc04/06

L L L L L
04/12 04/18 04/24 04/30 05/06

Fig. 2. The stick diagram for the tidal currents at St. P2 in spring
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Fig. 3. Time series of the observed suspended sediment concentrations at St. P2 in spring season, 2017.
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(c) Bottom layer on neap tide.

(f) Bottom layer on spring tide.

Fig. 4. The spacial distribution of suspended sediment concentration in spring season, 2017.

P-21
[ J
sM
P-19
[ J
mS

P-20

[ J

sM

P-13 .

L J

(&M p_14

P-.l 2 sl‘/I
(g)mS
P-5
[ ]
mS

P-15

[ J

P-.l 1 sM

(8)mS p_jg
P-6 y
Q
mS
P-3
[ ]
mS

mS
P-7
[ )
mS

P4 sM

mS p-8 Gusipo
(d
p-2 sM
(d
sM p.j
(d
sM
. Gyemahang

BUAN-GUN

GOCHANG-GUN

Fig. 5. Spatial distributions of the sediment textures in spring season, 2017.




Aol sidEe s
HA o7 §&o] 7}sl gl27e) A7 K} TTI‘/‘]’i—J—ﬂ' =i
Al vepstorn, R RFRT S5 181 T Bk A
= [e)

s HERSler. 1Ear gzl

J:,__L T
o o] wgagi) 9 %50 Fau SHTel X
i=]Ke)

B RRAPE BEE ) o Tl 42 o] of
F st 28 o 5 9

22 2570 FAelA 2017 FAO 2AFR SlA
2] FAUAL 0.0167~0.5783 mme] HZA, ZAPYA ]
9 w2 F ) st P-2401M 7P 278K
TAIEE FHE St P-9ollA 71 Al o] 52 E]
&l }\}Xﬁ HNE 4 wa_oﬂ/q xﬁu}x% o7 /\]_
A My PAISISEEL, S5 B 5t e 3
AelM YA AHmS)7} -p-AleHA Hebstom, s odellx] AR
o] S-AIEFITE RZE A E 2] A WMol A 3 E(Sorting)
T 1.0-24¢0 WA AL BE G 23 B
(Poorly Sorted)= X810 ™, A 9]l = (Skewness)= 0.1~2.89]
o= ufg T S g% (very Positively Skewed) ah= X
o] RE Ao 3l AHo] $AsF Ao F HHQ?}D]-.
83l HE (Kurtosisy= 2.3~20.72] FLo2 thi =k Y
7} - (Extremly Leptokurtic) 3 9] #h= E‘_?\ir/}.

3. M K[ X2

3.1 HIEZEY EALO]| 2|5t ol & K[ =)

A_tedoll A a4 o] g3 o] st AnkAow HA
Eo] Apdel|A] o] AAHMud) o] §lE 2l (Sand
o} Silp) O = FH{E 1, o5 717t v FH|o] xHOE 7
=¥Th URbA o ® EAR]AO] 0.06 mmRTE 2> 7-¢-,
3t vlwe = Gl AR 719 el s A3
7}t (van Rijn, 1993). 18] 12 8] 2A] EAe| tjst
ARES AfAkel Al 22 2710 TR fEoR
TF &FARE BAPE 719] A2 07 ulee]] =3 )
“&(Rolling), "] 1124 A} feote]] ofel] k= AR
Hat o F Qolett vbd F-fals EAPE Wl &3
FHE FASHE AFEC R Aot mAfo]Eol Tt
271 AL 7HA e B4 0 HdE I 9, T olF

Tt ThErh AR F-4A ekt SRR o

ﬂ

< ob e
- Lo j@, o\-Nl
& do mo A L koo ofy

FEBE A ] FAJE)e 7| 2E 72 A, o] HEE
2~ Q1tH(Falconer and Owens, 1990).
OSH , [0SUH , 0SVH 0 aS oS
o1 +[ x| oy }_ax[HD”a HD"ya}
0 oS oS W
- —|HD +HD,— |=FE
8y[ 2oy o j|
o714 S&= FAEAE FAARE R, Hie A5, = AR

o] 7

Aol ot s A 2] Ml 427
x8} = TR, Ut v 27} a9 y W 5498,
D, D,, D, D= 7t "83d Gl 18]l B A
A Ao ), TE|a g S B E
g o] FeE 2dE 5 2 th(Owens, 1987)

E=yW(S.~9) (2)

71N pz o FERIEAAZA AT FE A
AW NZAFE 5o i Wz Tl wa 1Al 9%
Srolt), Jeln i SRR BPEEA A4 BAb
SR ELERE

2 wlolct. B
B B el og TASE wol Ao, ATAS
<2 Engelund-Hansen 3 2)(Engelund and Hansen, 1967) =
2 van Rijn &2 (van Rijn, 1984)3} 22 2714 3242 ol
ARSI & A ST D9 tE2] Engelund-
Hansen &2]-& A3t

u-

e
g *A? dso

q,=0.05

o714, 0.05= HlEdr, Us 55 W3] ddsi, ©
= Chezy 7157, g= TH7ISE, Av BHid =
221 di AR FYPAoIT 1AL HEFE S
O3t o] Foxith

qs
Se:_ 4
p “

A7NA, g FAAREE F-A19] &Elolt), 181, AFA)

2ko] Abg-e thS-3} 7HE Bijker 32 (Bijker, 1967y A&

—027ACd
_..._......._..............5.(.’] (5)

q, = SdSOU*exp( >
u1U;

0%7]}‘1, qb% %‘ﬂ%‘ I f=ta |
#(Sand Ripple)2] FEAG(= (C/Cy)"), Cor 90% 412
A7 dyyoll T Chezy A= 18] U, A 2w 47
o] &ejoltt, oo st ol AR Ak &
FARES] gl ofal] rI A EAlelEol thet SxARE T
& = 3lom, o] T2 HAPolEol et 7|4 S nhge

DIVAST(Depth Integrated Velocities And Solute Transport)

=2 528 (Falconer, 1991; Falconer and Owens, 1990)°] i

2 T

FAARE AT B, p A

I
i 4>

gt

32 Met=Hof 2et sE8s;
Tool AR W] wrt, H9 o] B AP,

AT EE 1P A Ve R e e el ’97%
=3
=



428 454 -

i

o] W37} WA SCH(Park et al., 1998). wl2bA] o] 3t At
S AEstr] Y5ke] 712 DIVAST(Falconer and Owens,
1987; Falconer, 1991)2] CodeE 712 0.2 o] &3s}o] =4
of &3t A e 483 F JAEF T35 28 (Lee and
Park, 1995; Park et al., 1998; Park, 2004; Cho et al., 2010)
= AHEsEith B oA ARG A5 A3 Navier-
Stokes W 21& FAAEE FE|E YERA o2 2 (6)~
®)7 .

o¢ . 94, 9q
=y L=
ot ox Ty 0 ©)
dq, 0oUgq, 0Vq, ¢, 14 0z,
A oA 2 Ix —_ + = X
5 T Ty, S gHT ] S

a( AU . O ,(oU .9 @

+2—|eH—| + — e
25 (o)) 8y[g 2y am

dq, 0Ug, 0Vq 3¢, 1< 07,
Sy b _ + = -2
o ox oy 0 &y pjfh P ©

+ zg;(gﬂ%’) " %[EH(%’-; + %lx’ﬂ

AZIM, ¢ g xoF y WY FHARE SEAR, A&
Coriolis A5, &&= AHTFHAS 7
Wk AR, p el Ui, o FABAE 8
&3 A ol

o7]ef] T o] AT E2E o] 3= whHol A
ARfel| vl3l| A2 A9 o] 58] EEl v|Al= YEe st
7] S8k, A (7)~(8)2] A& el 712 uhat Aol
o5k wpzk o] glef] A A2 TdeIHAY s Eqshd,

=

=
rr
4 J
jatad

x ko] Aks-Eahe 4 (9)9} o] HAHLE. o] 2lellA $-
¥ 3 WA o) nlekeghe SRl Bk gEe, A
A2 ARATES L MGzl GFEHERE FEE 2
28] mpEb A T2 Al A ] AgEA o] og A3
F& FYA52 2% F2S vepa,

16 ?-Qd __ PN, U,/U2+ v’

s T C 9

L 1CoAp U Uy + Ve
2

A7NM, caz oM ARARAT, pi= 3719 B, W,

ke x Mg SRR, W o] £8, pS v
A AREA A4, C,k x W) BEAS, 4,5 B4
o ¥ WP FYUA T3 UV x0 y BF AER

ot B ol FARY L F53 A2 JHANEE ¢
A [e)

S92 123 SEAR) Bk o) etk

i
o
&1'
of
)
Yy
o
U
2,
i)
r
N
=
4
B
(1))
[¢']
a
o,
o
=
&
é
X
i
S
>

173 - o]

ESS o1&
A - adE

akar Qlvk. 1=]an 77 e Sfjedel] ol =912 W
sl w2t #HZ AL A7} sk ol AE F kAl ATt
A2 tfgt Y-8 Falconer and Owens(1987, 1990)%}
Park et al.(1998)°] AFA|SHAl 71%==o Qlct. Z1=]ar 2 (1)2}
2 HAtolFoll T3k o] {FERFY A O] T AR 7 A
ZANA Azl wet MEstE R, 50] 717 AIE Outgoing
sh= 739 A2 ks ol 8 el o E JIAEAIRNE A
e = glov, 370 MNEAE FE= A5 NE AR
S5O ZNE FAsto] ARgeAY o & AR Ys 2H
sto] A=A AR AAIGES ©]8-8h= Nesting Grid2} 2
7ol d st

33 A3 REIFE

Alael] sl g ASdA A A HE AT ES B
F21MEA B 4744 E£577F 9.0H, Fig. 60l AA1E T
Zm> 2% 1870l AREH tiaEA] FRERA] SIS
o} o714 A= Fig. 69 22> BRIEHORRE] 71 ¢
HA| S Fato], = AGel I3 Akins et al.(1977)2] %
FATA N} AF o] WE =] Aol 3 Blevins

[ Height DL+19.476

= = o —

HSWL DL+7.674

/ -t

MSL DL+3276 s |
7 77 3
| a
S “ .
e [o 1
e |1 4
NS H
LSWL DL-1.097 e |9 ;
A7 -
= 79 =

A [os0 | \$ M [e

7

i1

Als

L | Width 5.800 |

Fig. 6. The example sectional view of the jacket #01.




AallolA alVdE e TraEe) el o5t A AR ] Wt = 429

Table 1. The projection area (4,)) and the drag coefficient (Cp) for

the structures
Structures Direction Location A4, (mz) Cp
Front 42.847 1.200
#01 x Rear 47806 0204
#03~06
Y Rear 42.847 0336
. Front 50.152  1.200
Jacket Rear 50152 0.329
#02
Front 50.152  1.200
Y Rear 50.152 0329
X - 10469  1.200
407
y - 10469  1.200
N Front 12613 1200
Sea Rear 12613 0.300
Substation Front 10123 1.200
Y Rear 10123 0.528
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Fig. 9. An example result of the bottom topography change given the open boundary conditions for the suspended sediment concentration
(South OB = 3.0 rate, West OB = 0.8 rate and North OB = 1.0 rate).
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Fig. 10. The bottom topography change per year before construction of the wind power farm.
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Fig. 11. The flow velocity change area between before and after construction of the jacket type structures around the wind power farm.
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