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Abstract. In the framework of a study against the salinization of groundwater bodies in the 

harbor of Antwerp a density-dependent groundwater modeling was performed. During the 

nineteenth and the twentieth century the harbor expanded constantly from the city of Antwerp 

towards the north. This expansion took place in the polders along the Scheldt at 50 to 60 km 

from the North Sea. Here, the Scheldt is still subject to tide and the water quality is brackish. 

This area is the only of the Flemish coastal plain where the depth of the fresh-salt water 

interface was not yet mapped. The present paper discusses the historic and ongoing density 

dependent groundwater flow of this area and the mapping of the fresh-saltwater distribution 

using both modeling and groundwater quality measurements. In order to obtain the present 

day’s distribution the historical evolution of salt water distribution on the right bank was 

simulated. The simulated period starts around the middle of the fourteenth century and is 

subdivided in five different stress periods, each defined by boundary conditions. During the 

first and longest stress period, which lasts five hundred years, the central part of the modeled 

area which is now occupied by the harbor, was then occupied by the polders. In the polders 

the sediments of the phreatic aquifer were initially filled by connate brackish water. In this 

area the recharge of the groundwater reservoir was hampered by a dense network of shallow 

drainage canals, causing a slow expulsion of the connate brackish water, while at the right 

bank of the Scheldt, there was an infiltration of brackish water especially during the high 

tides. This water flows partially towards the low-lying polders developing a brackish 

groundwater body under the polders along the right bank of the Scheldt. During the four 

consecutive stress period the expansion of the Antwerp harbor is schematized. During this 

expansion the docks were excavated and the surrounding terrains were raised. Due to this 

raise the recharge with fresh water increased and enhanced the expulsion of connate brackish 

water. The enhanced recharge on the raised terrains along the right banks of the Scheldt 

causes a change in groundwater flow direction. This recharged fresh water flows in the 

direction of the Scheldt and expulses the brackish water body. 

Keywords: historical evolution salt water distribition; interaction ground water surface water 

19


