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Introduction

« The operation of the Tidal Power Plant (TPP) has a major influence on coastal
sediment dynamics around the discharge channel

*  Previous studies have provided limited analysis of sediment supply and redistribution
patterns caused by the discharge from Lake Sihwa TPP

« This study evaluates the impact of TPP discharge on sediment transport and
sediment budget changes

Methodology
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Figure 4. Depth-averaged and 7-month mean residual sediment transport near Lake
P Sihwa, starting from January 1, 2023. The seawater enters through the TPP due to power
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SRR R establishing a circulation pattern.
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Figure 1. (a) Bathymetry and model domain of the Gyeonggi Bay. (b) High-resolution 2
model applied to the Incheon New Port area, showing the locations of two mooring
observation stations (M1 and MZ2). Station M1 data was collected for 2023.03.14- -
2023.04.19, and station M2 data was collected for 2023.08.01-2023.09.20. 3l
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Figure 5. (a) Suspended sediment flux balance (kg/s) with TPP operation and (b) without

| l | | | 11 | f ' TPP. (c) Difference of sediment fluxes between (a) and (b). Flux values are normalized at the
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igure 2. . .
gure P . . area downstream of the TPP discharge. The stacked bar graph shows the proportion of
M1_surface (Figure 2a) and MZ2_surface (Figure 2b). Scatter plots comparing modeled : :
" . sand, silt, and clay fractions.
and observed current velocities are shown in Figures 2c and d.
« Analysis of cross-sectional suspended sediment flux revealed that the sediment supply
. — Mod® Obs patterns were significantly altered by TPP discharge
224 » The residual sediment transport field was found to form distinct circulation
gi mechanisms around the power plant discharge and the drainage sluice, altering
E sediment transport pathways
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Figure 3. Time series of (a) water temperature and (b) salinity at the Incheon tide station

in 2023, with model results (black lines) and observations (red dots).

Table 1. Model assessment e CO n C I u S I O n S

Variables Station Location Validation periods Skill
f 37° 20'26.02"N 2023.03.15 The operation of the TPP enhanced bedload transport near the discharge outlet and
M1 _surface — 0.97
Along-channel 126° 39'26.93" 2023.04.19 iIncreased fine sediment deposition within the navigation channel
velocity (m/s) b crface 37° 20'15.99"N 2023.08.01 080 « The operation of the TPP led to an increase in the inflow of externally sourced
- 126° 36'47.41"E ' .
2023.09.19 sediments
° o ' n 20230101 . . . . . : o
Temperature (°C) ncheon tide station 37°27'7.00"N ) 02 «  Continuous monitoring and adaptive management are required to mitigate the long-
Salinity 1267 35'32.00° 20231231 087 term sedimentation impacts caused by TPP discharge
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