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Sand waves on the outer shelf are rhythmic bedforms with wavelengths of 100-1000 m, wave heights 

up to 10 m. They have migration speeds of up to 10 m/year. Because of their dynamic nature they may 

expose previously buried cables and pipelines. Since the burial of cables and pipelines is a costly 

procedure, there is a need to determine the optimum burial depth for cables and pipelines. So far, this 

has been done empirically by extrapolating trends from historical bathymetry data over periods of order 

50 years, which is the typical lifetime of the structures. This empirical method may lead to uncertain 

results and is limited by the lack of high-quality bathymetry data. Therefore, there is a demand to study 

the long-term evolution of sand waves with the use of models. 

In this research the Delft3D sand-wave model by Van Gerwen et al. (2018) is used to study the 

evolution of observed sand waves in the North Sea on decadal timescales. Rijkswaterstaat 

measurements made in 1999 of the sand-wave field in windpark Hollandse Kust Zuid are taken as the 

initial bathymetry. The model is run for a 17-year period and the output is compared with measurements 

done by Fugro (2016) at the same location. The results are shown in Figure 1, with the red lines 

representing the observations and the blue line showing the model output. The interest is in the 

migration speed, shape and maximum crest height and trough depth. The depth and migration of the 

troughs is predicted well by the model, but this is not the case for the crests. The reasons for this 

difference will be discussed during the presentation. 

 
 

Figure 1. Comparison between data and model output for Hollandse Kust Zuid. Solid red line = measurements 

by Rijkswaterstaat 1999, dashed red line = measurements by Fugro 2016, blue line = model output. 
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