Combined Wave and Tidal Effects on Sandy Beaches
at a Short-Term Time Scale

Filipa S. B. F. Oliveira
LNEC, Av. do Brasil 101, 1700-066 Lisboa, Portugal; Fax:+351218443016; E-mail: foliveira@Inec.pt

Abs ract

The sediment dynamics and morphological evolution of a sandy beach profile, subjected to the

combined action of wave and tide, was analysed, during a tidal cycle, through process based

mathematical modelling. The model was calibrated and verified with results of laboratory

experimentation. Since the numerical results were in good agreement with the experimental data, the MeT o o

model was applied, for different scenarios of combined tidal regime and wave conditions, to assess the

cross-shore beach evolution. The sediment transport, induced by the hydrodynamic conditions on the
initial equilibrium profile, generates the formation of a cut in the beach face and upper part of the
shoreface and a bar in the surf zone, which are, in the present work, characterized as function of the
wave energy and the tidal range. The results show that the tide smears the morphology of the beach
profile and that the volume of eroded sand slightly decreases as the tidal range increases,
independently of the wave field. The analysis of the results also allowed to conclude on the relationship
between the characteristics of the beach morphology (bar and swale geometry) developed during the
tidal cycle and the combined action of wave and tide: the bar shoreward face slope decreases with the
increase of the wave height and with the increase of the tidal range; the increase of the tidal range
also pushes the bar offshore and simultaneously widens the cut at the beach face and decreases its
depth.
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Effect of the wave energy on the beach evolution of wave and tide
For each tidal regime, the intensity of the cross-shore sediment transport rate increases with the wave height Two m ation p m were qnqused in
(Figure 4). As result, the sand volume eroded and the extension of the area eroded within the breaker zone order to investigate the relationship between the bar form
increase with the wave height, as can be seen in Figures 5 and 6, respectively. The inshore sediment transport and the combined action of wave and tide. These parameters
(positive values) that occurs before wave breaking, increases significantly with the wave height and gives a are the bar shoreward face slope and the total cross-shore
reasonable contribution to the formation of the bar for the highest incident wave height cases, of 3.0 and 5.0 m extension of the bar. The results show that the bar shoreward
(Figure 4), _ face slope decreases with the wave height, for the all the o T e,
The differences on the integrated cross-shore transport (Figure 7), and consequently on the morphology of the bar tidal regimes, and for each wave height decreases with the
(Figure 6), for the three tidal ranges, tends to decrease as the wave height increases, meaning that, in the presence tidal range (Figure 8). In what concerns the cross-shore
of a severe storm, the sea level variation plays a minor role on the cross-shore evolution of the beach profile when extension of the bar, it increases significantly, towards R
compared with wave action. offshore, as the wave height increases. The increase of the
tidal range decreases slightly the total width of the bar, H
however, its effect is more significant for the most energetic "
waves (Figure 9).
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Figure . Offshore seciment tansport afte atda cycle concitons correspondert to Hrms=3.0m.



