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Abstract: Decomposing the measured signals into incident and reflected signals is important when performing
physical model experiments. Many methods exist to decompose a signal but limited studies focus on the effect of a
sloping bed. In this paper, a nonlinear decomposition method is extended for a sloping bed by accounting for shoaling
and phase transformation over a sloping bed with a simplified approach. Verification with linear synthetic signals shows
that the error for the wave height is limited for intermediate water depth, but increases for shallow water depth with an
error of up to 4%. Moreover, if the sloping bed is not considered in the decomposition, the wave height at the first wave
gauge is overestimated in shallow water and underestimated in deep water. The numerical simulations show that a
shoaling coefficient for the bound waves based on the water depth ratio with a power 1 is reasonably accurate for the
sub-harmonics but not valid for higher harmonics. In addition, it is recommended to verify the shoaling of bound waves
for a large range of test conditions. When applying the method both with and without the effects of a sloping bed in

physical model experiments, the average relative differences for the wave height are 1 % with a maximum up to 4 %.
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Figure 1 Difference in Significant Wave Height for the First (Panel A) and Last (Panel B) Wave Gauge for Various

Wave Conditions
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Figure 2 Incident Wave Spectrum, Linear Shoaling Coefficient, Phase and Residual Spectrum for the Condition

with a Peak Frequency of 0.66 Hz and a Water Depth of 0.4 m
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Figure 3 Domain of the Numerical Model (Panel A) and Wave Transformation of the Wave Heights (Panel B)
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