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The Westhoek nature reserve is situated on the most western point of the Belgian coast along the 
French border. It is a dune area of about 340 ha in size and one of the last unfragmented dune areas 
along the Belgian coast. Since 1957 the Westhoek dunes are designated as a state nature reserve and 
are currently in hands of the Nature Department of the Ministry of the Flemish Community. 
Ecological value of the nature reserve and adjacent shore is recognised to be high. Bordering dune 
areas are also the primary source for drinking water production in the area.  
 
A fresh water lens is present below the dunes. A unique distribution of salt water above fresh water is 
present on the shore. Salt water infiltrates on the back shore and forms a salt water lens below the 
shore. Fresh dune water flows underneath this salt water lens towards the sea. This distribution is in a 
dynamic equilibrium. A low lying polder area is present bordering the dunes. In this area the lower 
part of the phreatic aquifer is filled with salt water. 
 
A density dependent groundwater flow model was elaborated simulating the flow and distribution of 
fresh and salt water in historic times using the MOCDENS3D code. Especially the influence of the 
drainage level in the polder is here of interest. Then the model is used to simulate the impact of future 
sea level rise on the system. Different scenarios where the coastal morphology changes because of the 
sea level rise are considered. Depending on the scenario the shore’s salt water lens can increase, 
decrease or even completely disappear. Sea level rise has also its implications on the extent of the 
dunes’ fresh water lens. Although impacts of sea level rise are on a relatively long timescale (hundreds 
of years) simulations equally show that changes of the boundary conditions (polder drainage levels, 
shore morphology, etc) by human interferences can lead to important changes in flow regime and 
water quality distribution. Because the high ecological value of the area and the dune’s importance for 
drinking water production, possible impacts of these interferences should be considered very well 
beforehand.  


