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Abstract This paper examined the changes in flow patterns due to a blockage of tidal currents in the sea areas
between Incheon North Port and Yeomha Channel when it would be influenced by the construction of the Incheon
North Port Yeongjongdo dredged soil dumping ground and Incheon Bay tidal power plant. The numerical simulation
was performed for three cases: before and after constructing the Incheon North Port Yeongjongdo dredged soil
dumping ground and after the construction of the sea-dyke on the east side of the Incheon Bay tidal power plant.
The simulation results showed that the tidal directions and currents velocity were similar before and after the
construction of the Yeongjongdo dredged soil dumping ground. After the construction of the East Sea-dyke of Incheon
tide power plant, however, the tidal currents patterns changed significantly due to flow blockage toward Gyeonggi
Bay. The main flow was formed in the north-south direction, and the tidal currents velocity increased slightly on the
downstream areas (A,B,C) of Hodo, which is the entrance of the Ara Waterway. The tidal currents at the mouth(D)
of Yeomha Channel decreased significantly. The tidal currents of the west side of Se-eodo and the east side of the
sea- dyke were rotary currents. The results of this study will provide basic data for the environmental impact
assessment and the operation of the Gyeongin Ara Waterway.

Key Words : Tidal current, Tidal power plant, Sea-dyke Gyeongin Ara Waterway

1. N2 §H B2 FH 0 gk AFevs Ao A
FAA T HE, T S olITE 5EE
AehE AP AR ZHWAAR 7P A gm gl ofuol] By, FE, AL Fadl
o] =& UMt 2010 % AAAFH A Lo ot ATH A E
*Corresponding Author : Bum-Shick Shin(Kwandong Univ.)
Tel: +82-33-643-3436 email: sbsl14@kd.ac.kr
Received June 26, 2014 Revised (1st September 1, 2014, 2nd September 10, 2014) Accepted September 11, 2014

5826



15 =

s

A7} 2t =7hle}

o2 eyt

A

Al

Nr

No

]

73

| Parameter’} 2] 4=

ol H]3

SHeH6.

FHo)#

!

2o} 37}
9 Astol ol

3

11

S

1o 559%s 4%

W7} dgE oz o

22 X2

KR
[CR=1

i}

2
T

.

=70 o] F- 27

1555l e A

3

} siltation

3]
T

Toll A

A

_E_o

3 &a) FF=sfel o

3

HE(19N)7 &

A Al

o

AT2I8k5A

o =
=3

3.(1998)

e

oI sHeeH3l 4

Fof ARg-gth. o 714

£

2 4

o]A+3} Semi-implicit AHEHO.Z

FATHTL.

9|

Foach e

S

3H1997)S 2.9

P
T

3

ol

222 7|

ol ol AR == 44

a0~
5 i
i h
Sz

= E
-1
N

T
" N A S ™
R
- No @ oy AR
BT S o
o,#AE.#_iW_M_gmn
W_Moﬂvoﬁe
.#oEoﬂﬁ_o
JERRE
H,Aelllﬂ
E_E%%W?
g
PSS
_oEﬂlr,_
S\L.O;OE.#
U._AA,WLO#
ﬁ/@%i@r‘_
T o B
NroﬂLAePom
,mﬂ,mu oK
TR X
—_ ,X|1r7
K o) N ome
NroBo wE Nroup
FoM W e o B

A T~ P

IH
1]

[Fig. 1] Definition sketch of coordinate system

r
M

21 0|

Fig. 13} 7o)

ojut WA, WA,

2 2Ql0] H7]% Fek, wjeA,

5827



Farsly|gaksleEA) A1 A9E, 2014

e A -4 @sh 2ok

8_u+ @+ ('3_11]: 0 (1)
ox oy 0z
bu ou , ouw .,  Ouw ©)
ot ox oy 0z
1 0P 02 82 0”
= fo-— A KA K K
p ox ' az
0 lo o 0
Pt v g 3
ot ox oy 0z
1 0P 82 82 82
=—fu— =Tt KA KA K
pox  oax Y oy oz
1 0P
0= —;E— g (4)

A Q4elA, 1 z= n o, ¢ P= P
(th71eh ez shd

ot ox ay

)

__z( Mq_ 6( z%%zo
oz \" 7 oz oy “ oY
2
2N+_1(MN%_2%§L)
ot ox\ H oy\ H
o  gn’ NV M+ N?
+ gH——+ T ®)
oxr H'*
__:1( z%y_gl( @K%*O
ox \" 7oz oy a oY

3.1 CH&X|Hei

3.1.1 =M

At Ao 2AANE o] 9l
Fig. 2¢l YeRl= vhe} 2ol 135 1A &(T-1, 37° 33
41"N#} 126° 35" 08"E} H-3H(T-2, 37° 29’ 39"N#} 126°
36’ 28" B)oll A 3091t d&o R Ao R 248

SELE

4

YEUNGJONGDO

uTide Obs.

aCurrent
Obs.

@Comparision

T T T POMGT
a 2000 4000 6000 gooo 10000 12000

[Fig. 2] Location map of observed station of tide and
tidal currents

5828



Zlotetiid FRE A9 Ff-5ol TE A+
312 =8 dafdel Fad dAFARste] FARYLAIEANE
FHEAS s fste] A7 EA RCM-7(= HlaLskgi.
29 olAN S AHgste], ARG AHA T} HTo] &
olsH, Mute-at ToR Q% Fu|F<sol A7 H4
o= 370 BEH PC-1(37° 34’ 23" N 3 126° 34’ 26" B), Data O—[HarmonicConstanl(M2,S2.01,K1)]
PC-2(37° 33’ 18" N ¢} 126° 35" 27" E), PC-3(37° 29 —@i@l
43" N7} 126° 35" 51" E)IX| 914 15Y & 4 FZol !
AFAA 520900 ol3 A3E AAs 15 Fo " <G> | o
u 10% 29 §3 {45 BFeen, FHEFE » |
DCM-2& AH&-sto] 37048 A éS}Oil ;\‘H}Jl %%‘4?— |
7113hn) &<t &2 /32 717 A5k #5574
o ¥E F= A2 3%02 5o mAE HEIES [Fig. 3] Flow of Numerical Simulation
7] 27 2sHEAElo] M2, MAR-29] 2342 A&
alan 2 AR, AAEA $52 249 Ao A FARGLE AL (CASE Dot 5354 2 95 %
ZHE 2R A2 BIEAS slolsle] Ao g wAFIEe] 7AE JE(CASE 2), 28] a, s
o]t EEHEANER A% 55 A7t A A9-(CASE 3),
o|5 37HA] Ajeto R st FARY A et
313 _{AI.JdJ'I_I. HA‘I gj/\]jl'
IHE Z$17F 9388cm, &3] 915.0cm=A] &7t
014 &ke] 899.6ecmETE 39.2cmY 154cm= A3 g 3.3 =X 2¥1S
7122 9] 9270cm=E U 11.8cmA L, 12cmzHe), o3 3.3.1 AX+H
N HE D B txdd 129+ 8729m % AZTAL AdEs + g2 HdFHe A
808cmzA  F7|ZF QHFe] 8%64em HTF zbzt  dItR RIS Wdo® ste] Altdee dE
365cm 2 14demE AT 7)1Z2A 0 &624cm Bt 154km(X M 13624)), 541 11.6km(YE3F 1864 2H 2
= 105cm 2, 11.6emAch. sto], & 2529671 9] AR o= FA st FA R 519
it AFES nH e} B 47 FeEze) g on, ARAARA B A9 100m= sF3itHFig. 4
ol 4694 cm % 4575emzA 2L 7ZF A#Hde] - Fig 6]
498cm Byt A vERGa gtk 281, i e} &
gro] g4} 0169 ATz oz vjd 23] 1
&, Az7t vepdtl of7]A4 4 29)9F 2R SR
g olgste] FARY AFARE AMESIGITh
3.2 7
2 AFeA = A gWste] hE sl5fE T 29,
S| AAPHF o] o dE B R w HZ, el tiek X
BPAYE B3l d5fee] wakE AESh JHE
g 9FE FAE T/ AdT &F QAW 2
& FFEANA v ARlopebla 5 =l /1A [Fig. 4] 3-D Tophography(CASE 1)
5347 sxAo] dlefrEd 29, WSt AEER
o] 39 BEATFS dF3lV] As| FARFHAE S T
stglon, Byl AdAS AR 3 Fig. 32 2]

5829




el gotelega) A5d A9B, 2014

[Fig. 5] 3-D Tophography(CASE 2)

[Fig. 6] 3-D Tophography(CASE 3)
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[Table 1] Comparison of tidal current at A, B(m/s)

) A B

Time |"FASET [ CASE2 | CASE3 | CASEL | CASE2 | CASE3
T [ 125 | 1302 | 130 | 19% | 1377 | 148
2 | LI8 | 1317 | 163% | 1332 | 1416 | 1667
3 | 082 | 0978 | 1508 | 0916 | 099 | 1622
4 | 0468 | 0510 | 1068 | 0458 | 0454 | 1023
5 | 002 | 0154 | 0144 | 0178 | 0266 | 0060
6 | 0766 | 0934 | 1105 | 1053 | 1282 | 1533
7 1 0100 | 1216 | 1319 | 139 | 1646 | 187
8 | 0965 | 10%6 | 1125 | 14% | 1572 | 1619
9 | 08% | 0871 | 0888 | 1277 | 1246 | 1265
10 | 0600 | 0601 | 0614 | 05%2 | 052 | 0603
1| 0488 | 0443 | 0452 | 0450 | 0448 | 0450
12 | 1076 | 108 | 1082 | 104l | 1038 | 1034
13 | 1215 | 1302 | 1379 | 13% | 1377 | 1419

5833

[Table 2] Comparison of tidal current at C, D(m/s)

C
CASE2
1432

D
CASE2
0.936

:

CASE3
1.452
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0871
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CASFE1
0415

1.606

1.730 1525 1.684 1.330 1.331 0.5800

1.199 1.122 1.682 1.467 1.458 0.464

0.552 0516 1.072 1.010 1.008 0.555

0.233 0.222 0.019 0.252 0.252 0.105

1.253 1194 1417 2.004 1.959 0.601

1677 1.580 1.758 1.639 1.575 0.264
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1.212 1.129 1.145 0.041 0.092 0.300

0418 0413 0431 0.130 0133 0.230
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1.036 1.019 1.017 0.269 0.277 0.296
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