BARAKNDZSESR 2013

B—RNMBEEERICK SBFEROMGIS RN EEMBEICRIETTZE

Impact of wave-current interaction on morphological change through rip current suppression
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Current effect on waves (CEW) is examined for formation of rip channel systems with a barotropic model that consists

of an Eulerian phase-averaged shallow-water equation with a vortex-force formalism, WKB ray equations, and a bed
evolution equation with the Soulsby-Van Rijn’s total sediment flux formula. CEW is found to decrease the offshore
extent of seaward rip currents through wave refraction on the currents, leading to modulating the budget of sediment

flux and the associated surf-zone topography. Inclusion of CEW results in shoaling rip channels, deepening offshore

mounds, and elongating alongshore spacing of rip channels with both the normal and oblique incidence of offshore

waves.
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Fig. 1: Initial topography of an alongshore-uniform single barred
beach mimicking a sandy beach in Duck, NC. The bar crest
is located at x =80 m.
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Fig. 2: Modeled topography on the topographic model day 500
reaching a quasi-steady state. Left: without CEW, right: with
CEW. Color: perturbation topography z, where positive and
negative values correspond to accretion and erosion,
contours: bottom topography h" = h — z, and vectors:
barotropic Eulerian velocity.
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Fig. 3: Terms in the alongshore sediment flux Eq. (6) at x = 100 m.
Red line: alongshore total sediment flux, blue line: transport
term (the first RHS term), green line: downslope term (the
second RHS term).
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