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Abstract In this study, the past erosion history and current status in the CHUNG-UI beach of
Eulwang-dong, Jung-gu, Incheon-Si, South Korea were investigated and analyzed the wave with
wave-induced current to investigate the causes of coastal erosion. As a result, the significant wave height
(H,)5) was in the range of 0.07~1.57 m and the mean value was 0.21 m. The maximum wave height
(H,,.) was in the range of 0.02-4.76m and the mean value was 0.27m. The vertical wave height and
cycles were estimated through numerical model experiments of wave transformation. The 50-year
frequency design wave height ranged from 0.82m to 3.75m. As a result of the experiment of
wave-induced current, wave-induced current in the CHUNG-UI beach was decreased after the
installation of the Detached breakwater and the Jetty. On the other hand, when the crest elevation was
increased up to 5 m, there was no significant change, but when the crest elevation was increased to 8m,
strong wave-induced current occurred around the submerged breakwaters due to lowered depth of
water. In addition, the main erosion of the CHUNG-UI beach is due to the intensive invasion of the wave
characteristics coming from the outer sea into the white sandy beach. The deformation of the wave
centered on the front of the sandy beach caused additional longshore currents flowing parallel to the
sandy beach and rip currents in the transverse direction, thus confirming that the longshore sediment
was moved out of the front and out of the sea. The results of this study can be used as preliminary data
for the recovery of the sand and the selection of efficient erosion prevention facilities.
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Table 2. Average and Maximum-Minimum values of
Wave property coefficients

Hl/3 Hl/lo H, | H, Tl/3 Tl/w T, Tmax

m max
Item

(m) (sec)

Max| 1.57 | 2.05 [0.97| 476 | 6.24 | 6.48 | 476 | 7.50

W-1| Min| 0.07 | 0.01 |0.05] 0.02 | 199|194 |1.65| 1.00

Avg| 0.21 | 0.24 |0.14| 0.27 |2.69 |3.43 | 1.76 | 3.25
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Fig. 2. Time variation of observation wave
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Table 3. Observation results of Wave-induced current

Time Distance Average
Vertex Period m 1stan speed | Direction
(hour) (m)
(cm/s)
D1 1st Survey 0.61 229 10.09 ESE
D2 1st Survey 0.26 401 41.77 E
D3 2nd Surey | 0.03 35 2.92 SE
D4 2nd Surey | 0.38 23 3.04 SE
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Table 4. Wave Transformation Experiment Overview

Division Experiment contents
Model Wide ‘ Middle Detail
Model SWAN(Simulating WAve Near shore)
Range 80.0km x| 50.0km x 4.0km x
90.0km 30.0km 3.0km
Corjnposit Grid dx=dy=20| dx=dy=100 dx=dy=10m
ion Om m
Number 400 EA x| 500 EA x 400FA x
450EA 300 EA 300EA
Wave
and | Wave Cycle Wind | Grid
Wind | Height ) Velocity | numbe
directio| (m) (m/sec) r
n
Abnormal ™™ "1 29 [471 | 9.13
Wave [™sw | 233 | 829 | 9.8
Invcvﬁzm W\)SVW ﬁi g.as 877 | 26105
v . 32| 975
specifica WNW | 1.89 | 651 | 1059
fons NW | 1.70 | 4.66 | 12.20
S 7.29 |12.40| 23.85 | 54109
SW 5.49 |11.70| 21.11 | 54107
S0vear [Myow | 482 | 9.95 | 23.27 | 54108
el W[ 477 [1001] 2418 [ 54107
requency
WNW | 3.79 | 8.09 | 25.68 | 54106
NW 2.25 | 5.82 | 22.88 | 54105
Casel(The south side Jetties)
Case2(The south side Jetties + The
Experiment north side Jetties
plan Case3(The south side Jetties + The
north side Jetties + Detached
breakwater)
Sta“ldard Sea D.L(+) 8838 m
evel
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Fig. 8. Grid position map of main Deepwater Design
Wave (50-year reproduction frequency)
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Table 5. The results of the design wave analysis 422 offlz A XA
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W 355 | 1001 | 375 | 1001 | 215 |1001 Table 6. Summary of Experimental for Wave-induced
current
WNW 3.12 8.09 3.38 8.09 2.24 |8.09
NW 2.28 5.82 2.41 5.82 1.94 | 5.82 Experiment Contents
Model WACUM Model
Range 2.0km x 3.0km
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