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Analysis of energy dissipation process of wave propagation in beach foreshore
under the influence of tide
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Abstract: Based on the measured wave data of the foreshore profile at the Changle beach, the variation rules of wave
parameters and energy dissipation process in the tidal process are discussed using statistical analysis and spectral analysis. The
results show that the wave in the observation period is mainly mixed wave, and the spectrum type of each sensor is wide, and
the multi-peak oscillation is observed. In the process of shoreward propagation, the form of wave energy dissipation is
changed from narrow frequency domain to broad frequency domain, the energy distribution tends to be dispersed, the energy
of high frequency wave decreases, but the energy of low frequency wave increases, and infra-gravity wave is generated after
wave breaking. There is a good correlation between the energy attenuation and the wave propagation distance in the surf zone.
The energy attenuation of the broken wave in the surf zone is about 98.3%. The tidal level has obvious modulating effect on
waves. The incident wave energy increases with the increase of tidal water level, and the higher the water level is, the more
dispersed the distribution of incident wave energy is. There is a significant positive correlation between the effective wave
height and the tidal level in the surf zone. The spectral variation of each sensor in tidal process has obvious similarity with the
wave spectral variation along the profile.
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Tab.1 Wave parameter statistics at the high water level of each sensor
P1 P2 P3 P4 P5 P6
/m 4.72 4.05 3.33 2.66 2.00 1.38
/m 1.83 1.87 1.71 1.48 1.25 0.70
/s 6.94 7.26 7.32 6.86 7.08 6.33
0.025 0.023 0.021 0.021 0.016 0.011
/(Jm 2) 2529.79 2604.86 2262.28 1654.48 1143.96 437.73
3.2
3.2.1 ZAR A kg R &\ e e T AL ( , 2010) 2
(2020 12 1 10 ,P1 PS5 T, 9.14~10.67s R
55 ) , 4.92m*s
4 . . 0.46m’s, 1.75 0.72,
5 > 0.66 0.80 R R
0.1~0.3Hz R 0.3Hz , P6
- ) - 36s
3 >
( %, 2003), #2 BEHUNSNSEESHSIT
Tab. 2 Spectral parameter statistics of each sensor at
high water level
, ’ /(ms)
P1 9.14 4.92 1.75 0.66
P2 9.14 4.44 1.56 0.68
P3 9.48 3.83 1.38 0.68
P4 9.48 2.06 1.16 0.75
PS5 10.67 0.97 1.05 0.75
P6 36.57 0.46 0.72 0.80
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Fig. 5 Tidal process (a) and change of wave energy spectrum of P1 in the tidal process (b)
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Fig. 6 Wave energy attenuation along the propagation profile at different water levels
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Fig. 7 Relationship between effective wave height and depth at each sensor
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