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1 INTRODUCTION 

1.1 Characteristics of sediment transport in coastal areas 

Morphodynamics in coastal areas is to a large part driven by the energy of the tide. Under the tidal influ-
ence current velocities in the estuaries are changing constantly, interrupted by brief periods of very low, 
near zero velocities. Maximum velocities can go up to 2 m/s in the fairway, while being considerably 
lower in shallow water regions like tidal flats or side arms. Since the hydrodynamic conditions are the 
main driving force for sediment transport and morphodynamic processes, a periodic alternation of erosion 
and deposition is common in tidally influenced coastal areas. 

Therefore estuaries are a very dynamic and diverse system with regards to sediment distribution and 
movement. In coastal areas and tidal flats fine sands are quite common and bedload transport plays an 
important role (Albers, 2012). Inside the estuaries finer sediments transported in suspension are more 
dominant. A common feature of most estuaries is the existence of a turbidity zone with sediment concen-
trations ranging from a few hundred mg/l up to a few g/l. These sediments are to a large part settling dur-
ing slack water and are then resuspended. In all German estuaries this sequence happens twice a day. 
Meanwhile tidal flats and side arms tend to be depositional zones due to the lower current velocities. Sed-
iment is transported there in suspension but once it has settled in these areas, there is not sufficient energy 
available to resuspend the full amount which leads to net deposition. 

1.2 Development of a stratigraphy due to tidal forcing 

This behaviour can lead to characteristic depositional patterns in areas with low currents and a high sedi-
ment supply. These patterns are called tidal rhythmites and have been found in many geological studies in 
areas that still are or were under tidal influence. They are caused by different sediment distributions and 
amounts being transported during different phases of the tidal cycle. Sediment cores with such a stratigra-
phy can provide information about the tidal characteristics during the time of deposition (Mazumder 
2005).  
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ABSTRACT: Morphodynamic processes in coastal areas are strongly influenced by tidal forcing. The 
constant change in current velocities leads to a regular alternation of erosion and deposition of sediments. 
To model the transport of these sediments under tidal conditions, it is important to describe the spatial and 
temporal variation of the sediment with the appropriate level of detail. The soil model presented here 
classifes the soil according to differences in sediment distribution. It is grouped in soil textures, which de-
scribe the sediment distribution according to the amounts of e.g. sand, silt and clay. In contrast to com-
mon morphodynamic models, an exchange layer is not used to describe transport processes, because the 
information is stored in the layer stratigraphy. First results for a 1D-Z model with a depositional setting 
are shown.  
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A  area of grid element [m²] 
rhos  grain density [kg/m³] 
n  porosity [/] 
Nsed  maximum number of sediment fractions [/] 
Nlayer  maximum number of layers [/] 
ztop  top elevation [m] 
z0  non-erodible horizon [m] 
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