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Methodology
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Figure 1. (a) Map showing the model domain and bathymetry for (a) Gyeonggi Bay, (b) satellite image of
the Ara west sea lock, and (c) grid of the model in the near of the Ara west sea lock. In (a), red tringles
indicate tide stations. In (b) and (c), red circles indicate the location of Ara west sea lock, where the
discharge occurs. Yellow cross indicates the mooring (M01) located near by Yeongjong bridge.

Table 1. Model configurations

Numerical model Compositions Configuration
Grid type Triangular unstructured grid
Grid resolution 55—-4,500 m
Finite \(olume Bathymetry Korea Hydrographic and Oceanographic Agency (KHOA)
Community Ocean W v s — WAMIS
Model Freshwater runoff . ater\;\(/esour;e anageénent n f)rmz;\(’uon ystem ( ),
(FVCOM) orea Water Resources Corporation (K-water)
Tidal forcing TPXO8-atlas (M2,S2,K1, 01, and N2)

Simulation period 2020/01/20~2020/03/15 (56 days)

(a) Surface salinity at M01 (psu) (b) Surface current velocity at M01 (m/s)
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(c) Bottom salinity at MO1 (psu) (d) Bottom current velocity at M01 (m/s
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Figure 2. Comparison between observed and model data. (a) and (c) are surface and bottom salinity at
MO1. (b) and (d) are surface and bottom current velocity at MO1. Surface data are observed at 4 m
under the surface and bottom data are observed at 0.27 m above the bed.

Table 2. Model assessment

Skill o Ski" score IC\)/I:n;odelcftad t
: : . Current : observation data
Variables Period Salinity velocity O : time averaged
(pSU) (m/s) SkI” - 1 Z(Mn—OTl)z observation data
~ - A A2
Surface 01/20™03/15 0.90 0.98 2.(IM_—0[+|On-0])
in 2020
01/20 ~ 03/15 Skill : £H= €4 0f| Chot 22 2410 ¥ X| & (0-1)
Bottom . 0.90 0.98
in 2020
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Figure 3. Ara west sea lock discharge data. The observation was conducted in hourly intervals. The

main analysis period was selected based on the period of high discharge.

Summary and Conclusions
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Figure 4. Residual component model result data for V. The velocity results with the residual
components removed based on the presence or absence of the Ara west sea lock. The black color
represents the case without the Ara west sea lock, and the red color represents the case with the Ara
west sea lock. The blue bar graphs below each table show discharge data from the Ara west sea lock.
(a) and (b) are residual velocities in the surface and bottom layers in the V direction.
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Figure 5. Model results for salinity data: (a) salinity at the surface layer and (b) salinity data at the
bottom layer. The black and red lines represent the cases without and with discharge, respectively. The
blue bar plots represent the discharge data for the Ara west sea lock.
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Figure 6. Model results for (a) along-channel velocity and (b) salinity profiles averaged over 30 days.
The principal components were transformed by PCA. The black and red lines represent the case
without and with the discharge, respectively.
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