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A Study on the Influence of the Saemangeum Sluice-Gates Effluent
Discharge using the Particle Tracking Model
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Chang Woo Cho*, Yong Sik Song** and Ki Young Bang***

2 R UARH AW AE olgslel Ak WS fE5) 9T WY sk 9 wHes Fush,
201738 thdo AN BT fE50) 9 M9E A 98 RE AN B 4% AR A%
% Sl water ageZ ARVSI AAFA AT Asje} nweld AN Aol B ASHAG ENE §2
S A EE 1 MRS FH0R T 9% WS e SYleked A9E dFow Bk ¢
Zow, el B0 A% Wt AgAE Ao St o Avks 20173 el YA, 2
Aol e AFA AP o83 vt fE 9 ®S A 7S A4 Wskekar Sl Ak ale]
o] A WiEHE =59 993k WM APy bl g-80] 7hssi)

A1 : YA W, AREE MR, f-ES 9% W9, water age

Abstract : This study suggested a method calculating the influence of effluent discharge from Saemangeum
sluice-gates using the particle tracking model. For 2017, we presented the seasonal effects of effluent discharge as
probability spatial distributions and compared with the results of the water age, one of the indicators of transport
time scale. The influence of sluice-gates effluent discharge increases radially around Sinshi or Gaseok gates,
which are expected to be biased toward the south in winter and north in summer due to the effect of seasonal
winds. Although the results of the prediction are limited to the 2017 situation, the method of calculating the influ-
ence of sluice-gates effluent discharge using the Lagrangian particle tracking model can be used to predict the
future of the around Saemangeum.

Keywords : particle tracking model, Saemangeum sluice-gate, influence of effluent discharge, water age
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Fig. 1. Computation grids and observation points. Yellow sea model domain (a), Saemangeum model domain (b) and salinity measurement
stations in front of the Sinsi sluice-gate (contour line is depth in meters below D.L.) (c).
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Fig. 4. Comparison of tidal current time series between observed and model results on the surface and bottom (& applied to both observed
and model results for PCA are 39° (PC1) and 142° (PC2), respectively).
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Table 2. Comparison of tidal constituents between observed and model results

s T Amplitude (m) Phase (°)
. c.
Obs. Model Error Skill Obs. Model Error Skill
M, 1.767 1.790 0.023 98.7 87.6 85.0 -2.6 99.3
S, 0.708 0.710 0.002 99.7 137.7 139.0 13 99.6
EC K, 0319 0.330 0.011 96.6 282.0 281.8 -0.2 99.9
0, 0.246 0.243 -0.003 98.8 246.0 240.2 -5.8 98.4
N, 0.364 0.342 -0.022 94.0 63.8 65.8 2.0 99.4
M, 2.051 2.067 0.016 99.2 86.1 81.8 —4.3 98.8
S, 0.832 0.823 -0.009 98.9 1422 133.6 -8.6 97.6
SC K, 0.344 0.356 0.012 96.5 280.0 282.2 22 99.4
0, 0.263 0.267 0.004 98.5 240.9 241.9 1.0 99.7
N, 0.360 0410 0.050 86.1 60.4 59.3 -1.1 99.7
M, 2.077 2.055 -0.022 98.9 84.1 79.8 4.3 98.8
S, 0.840 0.833 -0.007 99.2 136.3 131.6 -4.7 98.7
GS K, 0.339 0.354 0.015 95.6 280.8 281.2 04 99.9
0O, 0.246 0.266 0.020 91.9 241.1 241.3 0.2 99.9
N, 0.345 0.395 0.050 85.5 59.3 573 -2.0 99.4
M, 2.159 2.200 0.041 98.1 88.7 80.1 -8.6 97.6
S, 0.811 0.852 0.041 94.9 142.7 132.1 -10.6 97.1
JH K, 0.340 0.358 0.018 94.7 283.1 281.6 -1.5 99.6
0O, 0.249 0.270 0.021 91.6 2435 241.6 -1.9 99.5
N, 0.372 0414 0.042 88.7 65.0 58.1 -6.9 98.1
M, 1.897 1.900 0.003 99.8 75.7 71.1 -4.6 98.7
S, 0.701 0.725 0.024 96.6 125.0 122.1 -2.9 99.2
WI K, 0.330 0.345 0.015 95.5 274.7 277.4 2.7 99.3
0, 0.252 0.264 0.012 95.2 239.9 238.1 -1.8 99.5
N, 0.376 0.371 -0.005 98.7 539 484 =55 98.5
M, 1.965 1.977 0.012 99.4 71.8 67.7 —4.1 98.9
S, 0.723 0.754 0.031 95.7 123.9 118.6 =53 98.5
YG K, 0.325 0.345 0.020 93.8 273.5 275.2 1.7 99.5
0, 0.255 0.265 0.010 96.1 236.0 236.0 0.0 100.0
N, 0.378 0.374 —-0.004 98.9 46.4 454 -1.0 99.7
Average - - 0.014 95.9 - - -2.6 99.1

Phase reference is 135°E.
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Table 3. Comparison of tidal current constituents between observed and model results (€ applied to both observed and model results for PCA
are 39° (PC1) and 142° (PC2), respectively)

St / . Velocity (m/s) Phase (°)
c.

Layer Obs. Model Error Skill Obs. Model Error Skill
M, 0.343 0.337 —-0.006 98.3 25.8 19.3 -6.5 98.2

PCl / S, 0.130 0.161 0.031 76.2 84.9 79.7 =52 98.6
surface K, 0.073 0.104 0.031 57.5 2313 188.8 —42.5 88.2
O, 0.046 0.050 0.004 91.3 161.1 159.1 -2.0 99.4

N, 0.061 0.072 0.011 82.0 1.6 1.8 0.2 99.9

M, 0.257 0.246 —-0.011 95.7 355.0 1.0 6.0 98.3

PCl / S, 0.090 0.112 0.022 75.6 58.2 62.0 38 98.9
bottom K, 0.032 0.044 0.012 62.5 216.6 189.9 -26.7 92.6
O, 0.017 0.013 —0.004 76.5 178.9 148.6 -30.3 91.6

N, 0.046 0.063 0.017 63.0 318.6 349.1 30.5 91.5

M, 0.204 0.185 -0.019 90.7 61.3 86.0 24.7 93.1

PC2 / S, 0.060 0.047 —-0.013 78.3 113.2 134.0 20.8 94.2
surface K, 0.028 0.037 0.009 67.9 196.8 237.3 40.5 88.8
" O, 0.012 0.020 0.008 333 204.1 130.5 -73.6 79.6
N, 0.025 0.031 0.006 76.0 42 48.9 44.7 87.6

M, 0.187 0.163 —-0.024 87.2 53.5 74.1 20.6 94.3

PC2 / S, 0.058 0.044 -0.014 75.9 105.8 116.3 10.5 97.1
bottom K, 0.029 0.031 0.002 93.1 173.8 165.7 -8.1 97.8
0O, 0.010 0.014 0.004 60.0 234.6 121.6 -113.0 68.6

N, 0.024 0.030 0.006 75.0 15.6 26.4 10.8 97.0

Average - - 0.036 75.8 - - —4.7 92.8

Phase reference is 135°E.

-1.0

Water level
(EL, m)

Time (2017)

Fig. 5. Comparison of water level time series between observed and model results in Saemangeum lake (station L).
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Fig. 8. Time series of discharge events (bars) and tide level (lines) in the winter (a) and summer (b).
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Fig. 9. Wind roses for model input data (LDAPS) during the simulated period in the winter (a) and summer (b).
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Fig. 10. Spatial distribution of probability for the influence of the sluice-gates effluent discharge.
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