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Coastal Water Circulation Modeling with Water Exchange
through Permeable Dike
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Abstract : In coastal zones with high tidal ranges like Korean western coast, port construction and reclamation
projects have been increased. Most of the projects include sea-dyke construction. In the sea-dykes constructed to
protect sea water intrusion, sea water was exchanged through the permeable dykes. The water level inside the
area enclosed by the dykes changes with time due to tidal action of outer sea, but the tidal range is smaller than
that of outside because of strong friction. In numerical modeling of coastal circulation the water exchange
through the dykes has been neglected, which has produced inaccurate estimation neglecting the water exchange.
In this study a method, which can consider water exchange through sea-dyke, was suggested and the modeling
accuracy was improved. A groundwater theory was utilized to explain the phenomena.
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Fig. 1. Development plan for Pyungtaek-Dangjin harbor(%1 %
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Fig. 2. Location map for tide and currents observation.
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Fig. 3. Inside and outside sea level changes of Pyungtaek inner
port.
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Fig. 4. Groundwater flow through permeable sea-dyke.
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Fig. 5. Rate of sea level change vs difference of sea level between
inner port and outer port.

= =0 *)
U +ﬁ(Uz/H) SOV gy
at Ox ay

W

Ox ox
/ Ty, Tpx
I =

oV SUVIH) S(V/H) o,
at ox Jy

s gl

+A,1_5_[Hﬁﬂ_/112]+’_wzjz ©6)
Ll 1P op

N7)H, fe BESFA hRFE £, SRR
U=fuds, V= vz, ush vic 7% xsb y3%e)
4, 22 ST AR, He FFEEE, 08
NS Fo diend, £ Coriolis AT, 4,= T%

=

BAAS, g= FANEE, 0,9 1= 4% 5 yIY
2}
j=

A=
‘il-',z

o>,

P2

y

13, p= 3% UE, 7,= GUIT+ P,
GUJU V.

H

2

o= ATV pociaiie: ¢ 28— Mawing
H

o
H
it
olo
i)

[

Fig. 62 2t} Foad -8 golgh 78-S Fig. 29}
2k 7hEet AR FRl UE viFeA s sl
ghol] 93 AfrE W ZAEE AT F RS

PSSR ASE Il 2Mo) e AEs
AAHNTE HZ7 Aol dfsl] ©Aste] 2003 8¢ 14

5

aavey,
avavan g
ar v

K
K

¥
4

Fig, 6. Finite element grid system for Asan bay modeling.
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Fig. 7. Comparison of calculated and observed currents at PC-1.
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Fig. 8. Comparison of calculated and obscrved tide at Pyung-
taek harbor.
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Fig. 9. Comparison of simulated(-) and observed(@) tide at
Inner Port.
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Fig. 11. Simulated ebb currents in spring tide.
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