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Erosion and accretion of a meso-macro-tidal beach profile—A case from the Yintan Beach of Beihai
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Abstract: Changes in the erosional and depositional regime on a meso-macro tidal coast, under the actions of wave and tide, are significant for
understanding coastal evolution, and making coastal engineering design and tourism resource development plan. In this study, the variation in
beach profiles and associated driven factors are investigated, based on the hydrological data and measured monthly profile elevations, from July
2014 to February 2018 on the Yintan beach of Beibu Gulf. The results can be summarized as follows: (1) The inshore area of the Yintan Beach
remained in a state of net erosion, while the low-tide zone and its shallow surf zone were in weak siltation, and the swash zone in continuous and
constant net siltation. (2) In a year there are 263 days, during which wave can make the sediment frequently disturbed in the shallow area less
than 3.41 m, which can induce rapid changes in inshore zone, and the eddy water depths induced by the wave 0.3 m to 0.5 m in height control
the depositional processes in the swash, surf and low-tide zones. (3) Fluctuation of tide level may cause the spatial differences in sediment
movement on seabed and results in the distribution pattern of "strong siltation - weak siltation - weak erosion" from land to sea. (4) The typhoon
may greatly cause storm surge elevation, increase the wave disturbance range, and bring about strong erosion of the whole beach.
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Fig.1 Map of the study area and location of the profile
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Fig.2 Hydrological elements changes along the coast of Guangxi

a. Wave intensity along Guangxi Coast, b. Measured elevation change and zoning of Yintan profile.
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Table 1 Critical water depth of sediment activity at various levels of waves in July and August in the Yintan Beach

H/m 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1
T/s 1.759 2.223 2.345 2.587 2.652 2.957 3.043 3.130
Pl% 30.128 10.256 19.231 12.821 3.846 1.282 1.923 0.641
hy/m 0.420 0.656 0.838 1.067 1.246 1.534 1.738 1.946
hy/m 0.244 0.381 0.491 0.627 0.740 0.909 1.038 1.170
hy/m 1.080 2.045 2.563 3.411 3.847 5.064 5.632 6.210
H/m 1.1 1.2 1.3 2.5 3 32 3.4 3.8
T/s 3.130 3.217 3.348 4.261 4.522 4.522 4.696 5.478
P/% 1.923 2.564 1.282 0.641 0.641 0.641 0.641 1.282
hy/m 2.104 2314 2.558 5.204 6.213 6.485 6.971 8.405
hy/m 1.277 1.412 1.566 3.329 4.035 4.253 4.579 5.443
hy/m 6.439 7.022 7.818 15.288 17.898 18.21 19.76 26.12
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Fig.3 Measured monthly elevation changes in of the Yintan Beach
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Fig.7 Correlation between single-width volume and average tidal range in different parts of the profile
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Fig.10 Profile change of Yintan beach under the coupling actions of the wave and tide
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