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ABSTRACT: Numerical simulation of the sediment by the Delft3d model was conducted to examine the changes in the sediment budget transport caused
by long-term wave changes at the Maengbang beach. Representative waves were generated with input reduction tools using NOAA NCEP wave data
for about 40 vyears, i.e., from January 1979 to May 2019. To determine the adequacy of the model, wave and depth changes were compared and verified
using wave and depth data observed for about 23 months beginning in March 2017. As a result of the error analysis, the bias was 0.05 and the root
mean square error was 0.23, which indicated that the numerical wave results were satisfactory. Also, the observed change in depth and numerical result
were similar. In addition, to examine the effect due to long-term changes in the waves, the NOAA wave data classified into each of the representative
wave grades, and then the annual trend of the representative wave was analyzed. After deciding the weight of each wave class considering the changed
wave environment in 2100, the amounts of sedimentation, deposition, and the sediment transport budget were reviewed for the same period. The results
indicated that the sedimentation pattern did not change significantly compared to the current state, and the amount of the local sediment budget shown
in the present state was slightly less. And there has been a local increase in the number of sediment budget transport, but there is no significant difference

in the net and amount of sediment moverments.
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Fig. 2 NOAA wave data at Maengbang beach offshore
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Fig. 4 Representative individual wave data ratio to total wave data
Table 1 Representative wave specifications
Order H; [m] T, [s] &, [deg]  Count [%] Order H; [m] T, [s] &, [deg]  Count [%)]
1 0.61 6.53 47.74 12.021 32 3.39 9.20 14.15 0.104
2 0.64 6.36 30.12 11.422 33 1.21 6.19 165.64 0.087
3 1.43 7.72 28.80 10.905 34 2.35 7.75 148.32 0.059
4 0.49 4.66 150.48 6.291 35 4.39 10.18 46.38 0.046
5 0.57 5.38 69.38 6.036 36 3.43 9.07 67.76 0.042
6 0.53 4.81 90.21 5.634 37 2.38 7.55 109.28 0.035
7 1.36 7.89 47.57 5.568 38 4.30 9.80 14.57 0.026
8 0.50 4.53 109.22 4.890 39 2.39 7.57 130.62 0.024
9 0.57 5.17 -28.36 4.083 40 5.39 10.72 30.08 0.016
10 0.47 3.97 130.38 3.985 41 3.16 8.12 -30.58 0.013
11 0.61 5.37 12.01 3.957 42 3.39 8.70 148.46 0.013
12 0.61 5.01 -10.89 3.527 43 4.29 9.43 67.98 0.011
13 237 8.78 29.01 3.323 44 5.32 10.40 43.94 0.010
14 1.41 7.12 11.95 2.743 45 3.27 8.51 85.56 0.008
15 1.36 6.83 69.07 2.164 46 3.37 831 -8.50 0.007
16 041 4.86 165.62 2.102 47 4.22 9.48 82.68 0.005
17 1.39 6.46 -27.04 2.026 48 248 8.61 161.21 0.004
18 1.36 6.54 -10.78 1.995 49 431 9.05 -5.39 0.004
19 1.33 6.63 88.93 1.196 50 4.56 9.83 151.96 0.004
20 2.36 8.75 48.02 1.085 51 3.50 833 132.06 0.004
21 1.28 6.34 149.99 0.712 52 6.46 11.09 28.90 0.004
22 3.36 9.44 28.97 0.664 53 6.58 11.59 1233 0.004
23 1.29 6.23 107.93 0.606 54 5.39 10.34 9.53 0.004
24 2.36 8.39 13.20 0.562 55 4.47 9.63 128.43 0.002
25 2.36 8.03 68.64 0.406 56 6.06 11.19 50.69 0.002
26 231 7.50 -28.17 0.382 57 4.01 9.77 161.89 0.001
27 1.31 5.79 130.60 0.372 58 3.12 9.38 161.74 0.001
28 3.36 9.44 47.86 0.255 59 4.30 9.17 119.26 0.001
29 231 7.55 -10.59 0.250 60 3.06 8.50 117.08 0.001
30 2.33 7.80 88.48 0.163 61 5.05 8.95 60.46 0.001
31 4.38 9.88 29.36 0.131 62 5.13 9.69 -4.44 0.001
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Table 2 Operating conditions for numerical simulation

Domain size 10.2 km x 10.0 km
Grid size Ar or Ay =15 m ~ 45 m
Grid number 82,460 (434x190)

Computing time
Offshore boundary

1 day

Representative wave specifications
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Computed Grids
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(a) Numerical grid
Fig. 5 numerical grid and bathymetry
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Table 3 Wave number and weighting factor of Representative wave specifications

569

Order Wave number Weighting factor Order Wave number Weighting factor
1 505 63.13 32 2 0.25
2 534 66.75 33 4 0.50
3 432 54.00 34 0 0.00
4 572 71.50 35 5 0.63
5 276 34.50 36 0 0.00
6 312 39.00 37 1 0.13
7 287 35.88 38 0 0.00
8 198 2475 39 0 0.00
9 221 27.63 40 0 0.00
10 299 37.38 41 2 0.25
11 260 32.50 42 0 0.00
12 186 23.25 43 0 0.00
13 122 15.25 44 0 0.00
14 187 23.38 45 0 0.00
15 135 16.88 46 0 0.00
16 162 20.25 47 0 0.00
17 161 20.13 48 0 0.00
18 115 14.38 49 0 0.00
19 78 9.75 50 0 0.00
20 62 7.75 51 0 0.00
21 59 7.38 52 0 0.00
22 20 2.50 53 0 0.00
23 42 5.25 54 0 0.00
24 37 4.63 55 0 0.00
25 12 1.50 56 0 0.00
26 29 3.63 57 0 0.00
27 19 2.38 58 0 0.00
28 10 1.25 59 0 0.00
29 28 3.50 60 0 0.00
30 0.75 61 0 0.00
31 0.88 62 0 0.00

(UNIT : m)

s
N

Transport

(UNIT : m?)

—— N 4
0 500 1000m .

SN

1
0

<2
g

Fig. 7 Comparison of bathymetry change between observation
data and numerical result (2017. 03 ~ 2019. 01)

Fig. 8 Sediment budget transport result (2017. 03 ~ 2019. 01)
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