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Field Monitoring Examination on Wave Energy Dissipation Effects
by Submerged Artificial Reefs
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Abstract : In this study, a field monitoring on Namae beach erosion countermeasure in the east coast of Korea is
conducted to verify its efficiency and effectiveness. The Namae Beach project has been carried out for six years with
three years for planning and three years for actual construction. The planning phase of numerical model tests and
investigations had been reported by Kim et al. (2008, 2011). The field monitoring confirms increase in the beach
width after the submerged artificial reefs construction and is due to its wave energy dissipation effects. The field
monitoring is performed at the seaward and landward of the countermeasures. The wave height reduction from the
seaward side (depth h=10.5 m) to the landward side (h=3.7 m) of the reef is measured for wave transmission
coefticient (Kt) analysis. The analysis shows 60% of deduction in wave energy due to the submerged artificial reefs.

Keywords : Adaptive management, Submerged Breakwater, Field monitoring, Wave energy dissipation , Transmis-
sion coefficient
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Fig. 3. Standard Cross-Section Diagram of Artificial Reef(Yangyang-Gun, 2006).
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Fig. 4. Time-series of observed wave data.
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Fig. 5. Analysis of correlation Pattern of the wave data (2004~2011).
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Fig. 6. Wave data observation points on study area.

Table 1. Obsercation points and instruments
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Table 2. Table of wave data with significant wave height and wave
direction (PC-1)

@ Heights(m) 05m 1.0m 2.0m Freq.
| o ‘ Directions ~05m ~1.0m ~2.0m ~3.0m Total (%)
N 25 3 5 - 33 1.85%
@ NNE 48 17 35 - 100 5.60%
| 5(0,) ‘ NE 241 193 31 - 465 2602%
ENE 422 135 2 - 559 31.28%
E 306 36 1 - 343 19.19%
| ren-sen-me) | ESE 151 58 5 - 214 11.98%
< SE 30 4 - - 34 190%
| Inverse FFT ‘ SSE - - - - - -
- ; o
SSwW - - - - - -
p(¢t) + Time series of wave Pressure WSwW - - - - - -
p(a)n) : Wave Pressure on frequency range W - - - - - -
WNW - - - - - -
n(w,) : Water Surface on frequency range NW 14 ! i i 15 0.84%
n(t) : Time series of Water Surface NNW 22 2 - - 24 1.34%
H,}((Dn) : Wave Pressure Response Function Total 1,259 449 79 - 1,787 100.00%
0, 0, ) ) _ 0
Fig. 7. Data Transformation flow. Freq.(%)  70.45%25.13% 4.42% 100.00%
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Fig. 8. Time-series of wave data (PC-1).
Table 3. Table of wave data with significant wave height and wave period (PC-1)
Period(sec) 3.0 4.0 5.0 6.0 7.0 8.0 12.0 Total Freq.
Heights(m) ~3.0 ~4.0 ~5.0 ~6.0 ~7.0 ~8.0 ~12.0 ~ (%)
~0.5 - 1,075 181 2 - - - 1 1,259 70.45%
0.5~1.0 - 61 200 159 28 - - 1 449 25.13%
1.0~2.0 - - 5 30 43 - - 1 79 4.42%
2.0~3.0 - - - - - - - - - -
Total - 1,136 386 191 71 - - 3 1,787 100.00%
Freq.(%) - 63.57%  21.60% 10.69%  3.97% - - 0.17% 100.00% -
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Table 4. Table of wave data with significant wave height and wave
direction (PC-2)
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Fig. 9. Time-series of wave data (PC-2).
Table 5. Table of wave data with significant wave geight and wave period (PC-2)
Period(sec) 3.0 4.0 5.0 6.0 7.0 8.0 12.0 Total Freq.
Heights(m) ~3.0 ~4.0 ~5.0 ~6.0 ~7.0 ~8.0 ~12.0 (%)
~0.5 278 911 247 133 4 - - 2 1,575 88.14%
0.5~1.0 - 13 16 78 81 1 - 1 190 10.63%
1.0~2.0 - - - - 16 6 - - 22 1.23%
2.0-3.0 - - - - - - - - - -
Total 278 924 263 211 101 7 - 3 1,787 100.00%
Freq.(%) 15.56%  51.71%  14.72%  11.81% 5.65% 0.39% - 0.17% 100.00%
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