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Modelling of annual sand transports at the Dutch lower shoreface
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Introduction
Dutch coastal policy aims for a safe, economically strong and attractive coast. This is achieved by
maintaining the part of the coast that support these functions; the coastal foundation. The coastal
foundation is maintained by means of sand nourishments.
Up to now, it has been assumed that net transports across the coastal foundation's offshore
boundary at the 20 m depth contour are negligibly small. In the framework of the Coastal Genesis
2.0 program we investigate sand transports across this boundary and across other depth contours
at the lower shoreface. The purpose of this paper is to provide knowledge for a well-founded choice
of the seaward boundary of the coastal foundation. The lower shoreface is the zone where the
mixed action of shoreface currents (tide-, wind- and density gradient driven) and shoaling and
refracting waves is predominant. Transport rates are relatively small and hence the bed levels in the
lower shoreface undergo relatively slow changes.
Methods
We developed an efficient approach to compute the annual sand transport rates at the Dutch lower
shoreface. It is based on the 3D Dutch Continental Shelf Model with Flexible Mesh (3D DCSM-FM),
a wave transformation tool and a 1DV sand transport module. Waves and currents were decoupled
to save computational time, ignoring wave-current-interaction. The effect of Stokes drift and return
flow were included.
Results
The wave transformation tool was found to be an appropriate tool to derive wave parameters at the
lower shoreface, indicated by a good and equal performance of the tool over the depth range
studied. Comparisons against measurements at Ameland, Terschelling and Noordwijk showed that
the approach is suitable to correctly model hydrodynamics during normal wind and wave conditions,
yielding transport values that are comparable to calculations based on measurements. Wind- or
wave-driven residual flows under high energetic
conditions were underestimated.
Although cross-shore transports are sensitive to
the definition of the coast angle, computations
showed
predominantly
onshore
directed
transports for the coastal stretch from
Westkapelle to about 10 km south of Callantsoog
and along the Wadden islands. The transports
tend to be offshore directed at the inlets between
Callantsoog and Texel (Marsdiep) and between
Vlieland and Terschelling (Vliestroom). The
onshore directed transport component was
generally larger for smaller water depths closer to
the shore, except near the inlets.
Computations show decreasing annual mean
alongshore transports from Westkapelle to
Scheveningen, increasing from Scheveningen to
the inlet between Callantsoog and Texel
(Marsdiep) and decreasing again towards
Schiermonnikoog at the NAP-20 contour.
Alongshore transports at the NAP-15 m contour were on average 10% smaller than at the NAP-20
m contour.
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