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Numerical Study on Spring-Neap Variability of Net Volume Transport
at Yeomha Channel in the Han River Estuary
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Abstract : The EFDC model with find grid resolution system connecting the Gyeong-Gi bay and Han River estuary
was constructed to study on spring-neap variability of net volume transport at each channel of the Han River estuary.
The simulation time of numerical model is 124 days from May to August, 2009 with freshwater discharge at Han,
Imjin and Yeseong River. The calibration and verification of model results was confirmed using harmonic compo-
nents of water level and tidal current. The net volume transport was calculated during 30 days with normal freshwater
conditions at Seokmo channel and Yeomha channel around Ganghwado. The ebbing net volume transport of 44% and
56% is drained into Gyeong-Gi bay through Yeomha and Seokmo channel, respectively. The ebbing net volume
transport nearby Seodo at Yeomha channel convergence flooding net volume transport at Incheon harbor, and drain
(westward direction) through channel of tidal flat between Ganghwado and Yeongjongdo to the Gyeong-Gi bay. The
averaged net volume transport during 4 tidal cycles was compared to variation of spring-neap periods of the Yeomha
channel. The convergence position is moved up- and down-ward according to spring-neap variability. The movement
of the convergence zone is appeared because 1) increasing of discharged rate tidal flat channel between Ganghwado
and Yeongjongdo at the spring period, 2) The growth of barotropic forcing with downward direction at the spring tide,
and 3) The strength of the baroclinic pressure gradient is greater than spring with mixing processes.

Keywords : EFDC model, net volume transport, spring-neap variability, convergence zone, Han River estuary,
Yeomha channel
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Fig. 1. A map showing the study area, the Gyeong-Gi Bay and
Han River Estuary and depth in meters below DL. Station
locations for observed tidal constituents with phase referred
to 135°E (A, B and C: Open boundary region, D, E and F:
Coastal region, G and H: Estuary region).
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Fig. 2. Coordinate system (A) and locations of variable (B) on the grid
system (H and D are defined at the same location as 7). U and
V indicate x- and y-direction velocity, respectively. i and j
mean x- and y-grid numbers.
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Table 1. ARE(Absolute Relative Error) for 4 tidal components at each region

Amplitude Phase
Region Tidal constituents Tidal constituents
% SZ Kl Ol ]\42 SZ Kl O]
A 04 2.9 22 3.9 1.7 1.8 0.6 2.6
B 1.0 2.8 2.7 3.8 1.6 1.4 0.7 2.8
C 1.7 1.8 5.5 1.1 2.0 2.3 1.8 3.6
D 32 24 3.9 1.9 2.7 6.1 2.5 3.1
E 29 3.5 22 1.6 22 5.5 1.8 24
F 2.0 32 5.5 7.6 2.8 7.3 3.5 3.1
G 43 5.8 7.4 10.2 3.2 9.1 1.1 5.6
H 8.8 11.2 8.5 12.6 43 104 5.4 7.9
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Fig. 6. Co-amplitude chart (left) of computed M, tide (unit: 7) and co-phase chart (right) of computed M, tide (degree referred to 135°E).
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Table 3. Net volume transport through cross-section between Gangwhado and Yeongjongdo during spring and neap period

Net volume transport of cross-section(m’/s)

Flow out(m’/s)

. . 3
Period Flow in(m’/s) Gl o & (Gl +G2+G3)
Spring 954 101 418 589 1108
Neap 654 61 350 239 650
Table 2. An example of the scale for the baroclinic flow and den- 800 — —
. . . . . . Han + Imjin River A (Rivendischarge)
sity gradient value in the Gyeong-Gi bay. Density gradient 600 Han River

values based on the observation of May, 2007, and the fric-
tion velocity calculated by ur=C DU2 (Stacey and Ral-
ston, 2005), where U is a mean velocity, and Cp(= 0.0025)
is drag coefficient

Spring period Neap period

1080 1P (/s 1x10° 15%10°
pPOX
u(m/s) 0.21 0.31
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