3-D Modelling the Effect of Offshore Sandbanks on
Sediment Transport and Coastal Morphology
Objectives
The main aim of this research is to develop a model that includes the effects of 3D hydrodynamics,
wave and tidal processes and sediment transport to determine the effects of these processes on
sandbanks within the North Sea region. This research focuses on the 3D morphological processes
over short term (several tidal cycles), medium term (several months) and long term (several years or
decades). The TELEMAC suite, with coupled modules for tides, waves and sediment transport to
account for the complex coastal processes, is used in this study.
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Background
Sandbanks, such as those found in the North Sea and along the Flemish coast, are large, common
bedform features. They have been observed in broad, shallow seas where intense tidal currents,
typically of a magnitude of 0.5-2.5 m/s, supply an abundant source of sediment with which to form
sandbanks [1]. Sandbanks are highly dynamic and mobile features. Highly energetic sea conditions
can cause erosion and transportation of sediment from sandbanks as well as sediment exchange
between neighbouring banks causing migration over long periods of time.
Sandbanks have many significant roles in the engineering sector. Primarily, they act as a natural
dissipater of wave energy, causing a reduction in wave heights inshore of the bank. This in turn
provides a form of defence for the coastline from coastal erosion and flooding. With between 500600 ships passing through it every day, the Dover Strait is the world’s busiest shipping lane
connecting the North Sea and Baltic Sea with the Atlantic Ocean. The presence of sandbanks,
especially those close to the surface, can present a significant navigational hazard to the vast
number of shipping vessels that pass through the region on a daily basis. The North Sea has also
attracted a lot of attention from the renewable energy sector particularly for the development of
offshore wind farms. The location of these turbines and other subsea structures such as undersea
pipelines can alter the sediment transport pathways which can have a knock on effect of the
sandbank systems.
Figure 1: Historical Map showing the Sandbanks of the Southern North Sea [2]

Study Area
The preliminary model domain covers a section of the North
Sea off the coast of Norfolk and is shown in Figure 2. The
model was run for a period of thirty days, calculating the water
depth, velocity and free surface every fifteen minutes. This
domain will be further expended to cover a larger area of the
North Sea.

Figure 3: Tide velocities at different tide phases

Preliminary Results
Figure 2: Computational domain and Bathymetry

Figure 3 shows the tidal velocities at different tide phases within the region highlighted by
the square in Figure 2. From these figures the diffraction over the sandbanks can be seen.
This emphasises the importance of 3D modelling because these effects on the flow will
have a significant impact on the sediment transport processes.
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