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1. Introduction 
Barrier coasts cover 10% of the worlds coastline (Stutz 
and Pilkey 2011) and are important coastal systems that 
are often found near densely populated areas. Because of 
their importance, human interventions in barrier coast 
systems are common. A frequently applied intervention 
is the reclamation of land, resulting in a reduction of the 
tidal basin. Even though land reclamations in barrier coast 
systems are common, only little is known about their 
effect on the long-term (decades to centuries) 
morphological evolution of barrier coasts.  
In this work we aim to investigate the effect of a basin 
reduction in one part of a tidal basin on the equilibrium 
configuration (i.e. size and spacing) of tidal inlets in the 
entire basin (i.e. both the affected and unaffected parts of 
the basin). Because a basin reduction is essentially a 
sudden change from one geometry to another, we study 
the equilibrium configuration of inlets for various basin 
geometries (reflecting different basin reductions). This 
reveals how the equilibrium configuration of the inlets 
would change if a new geometry is imposed through a 
basin reduction. 

 
2. Methods 
We use an idealized barrier coast model that is an 
extension to the model of Roos et al. (2013), but now 
allowing for arbitrary basin geometries instead of only a 
rectangular basins. The model simulates the 
morphological evolution of multiple tidal inlets (n=50) 
towards an equilibrium configuration. The morphological 
evolution is based on the stability concept of Escoffier 
(1940), while the hydrodynamic part of the model is 
based on the linearized shallow water equations that are 
solved analytically. An example model run is shown in 
Figure 1.

3. Results 
By performing a sensitivity analysis of basin geometry 
(with a wide and narrow part in the basin as in Figure 1), 
we studied the effect that basin geometry has on the 
equilibrium configuration of tidal inlets.  
Our results show that three processes affect the 
equilibrium configuration of tidal inlets. First, there are 
wider inlets in the wider part of the tidal basin for a larger 
basin width. Second, there is an equilibrium value for 
both the inlet width per km and number of inlets per km, 
due to bottom friction. Third, resonance affects the width 
and number of inlets in both the wide and narrow part of 
the basin. 
 
4. Conclusions 
We studied the effect of basin geometry on the long-term 
morphological evolution of barrier coasts using an 
idealized model, that allows arbitrary tidal basin 
geometries; and identified the most relevant processes. 
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Figure 1: Example run of our barrier coast model with non-rectangular geometry;  showing: A: the initial over-saturated 
barrier coast (top view), B: the evolution of the tidal inlets (line stack), C: the equilibrium configuration (top view). 
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