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Tidal sandbanks are large-scale marine bedforms observed at the bottom of shallow seas such as the 
North Sea and the East China Sea. They are tens of kilometres long, five to ten kilometres wide and 
tens of metres high, making them the largest in the class of rhythmic bottom features (Dyer & Huntley, 
1999). Due to their size, tidal sandbanks are important for marine habitats, and economic activities 
including wind farms, pipelines, and sand extraction.  
 
Numerical models have shown that sandbanks are actively growing in height, changing cross-sectional 
shape and migrate over centennial timescales (Hulscher et al., 1993; Yuan et al., 2017; van Veelen et 
al., 2018).  However, our understanding of the dynamics of tidal sandbanks is mostly based on the 
assumption of unlimited sediment supply (de Swart & Yuan, 2019), which does not hold when a non-
erodible layer lies below the seabed. Here, we explore how non-erodible layers affect cross-section of 
sandbanks.  
 

 
 
Building on the nonlinear morphodynamic model by Roos et al. (2004), we introduce a coupled-
domain modelling framework with modified sediment transport and bed evolution formulations. 
Then, the new model is applied to simulate the long-term evolution of tidal sandbanks with limited 
sediment supply. Following Roos et al. (2004), our focus lies initially with the evolution of the cross-
section. Therefore, our model is run in 1D, i.e. depth-averaged flow and a topography that varies only 
in the cross-sectional dimension. 
 
Our results will show how the crest height and through depth are limited by the presence of the non-
erodible layer. Furthermore, we will show how asymmetry and migration velocity of sandbanks are 
affected by the non-erodible layer. Our results will contribute to the study of the impact of sand 
extraction pits in regions where a non-erodible layer lies close to the water surface.  
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