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Abstract - Wave overtopping is a significant natural hazard that occurs in coastal areas, primarily driven by high waves, particularly
those generated during typhoons, which can cause coastal flooding. The development of residential and commercial areas along the coast,
driven by increasing social and economic demands, has led to a concentration of people and assets in these vulnerable areas. This, coupled
with long—term sea level rise and an increase in typhoon frequency, has heightened the risk of coastal hazards. Traditionally, the evaluation
of wave overtopping volumes has relied on directly measuring the collected volume of water that exceeds the crest height of structures
through hydraulic model experiments. These experiments are averaged over a specific measurement period. However, in this study, we
propose a new method for estimating individual wave overtopping volumes. We utilize the temporal variation of wave overtopping heights
to develop an observation system that can quantitatively assess wave overtopping volumes In actual coastal areas. To test our method,
we conducted hydraulic model experiments on rubble mound breakwaters, which are commonly installed along the Korean coast. We
Introduce wave overtopping discharge coefficients, assuming that the inundation velocity from the structure’s crest is the long-wave
velocity. We then predict overtopping volumes based on wave overtopping heights and compare and review the results with experimental
data. The findings of our study confirm the feasibility of estimating wave overtopping volumes by applying the overtopping discharge
coeflicients derived in this study to wave overtopping heights.

Key words - wave-overtopping, wave-overtopping rate, Individual wave-overtopping volume, rubble mound breakwater,
wave-overtopping height
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Fig. 1 Plan and side views of wave flume (unit: cm)
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Table 1 Experimental conditions

Model scale (1/50) Prototype scale
Water depth | Crest freeboard | Period Inc1der‘1t wave Water depth | Crest freeboard | Period Inmder.lt wave
height height
A [cm] Fe [em] T [s] H; [cm] A [m] Fe [m] T [s] H; [m]

35 76 175 3.8 11.3

36 6.6 1.6~3.0 11.0~13.0 18.0 3.3 ~ 55~6.5

37 5.6 185 2.8 21.2
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