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Abstract. In especially deltaic areas, groundwater systems often contain complex fresh-

brackish-saline distributions. As groundwater flow is a slow phenomena, even 

paleohydrogeographical processes and anthropogenic activities of centuries ago still affect 

the fresh-brackish-saline distribution in the system. The processes on different time scales, 

such as trans- and regressions during Holocene times, past sea level rise, differentiated land 

subsidence, salt water wedges via surface water and excessive groundwater extractions are 

all affecting this distribution, and make it more diverse and complex. This fresh-brackish-

saline distribution is a important input in coastal groundwater studies to assess the impacts of 

global (human) activities and climate change, but it is difficult to determine. The danger of 

using only one fresh-saline interface is considered, in fact: only one interface is rather poor 

in handling future fresh water demands. In this paper we discuss one specific procedure to 

create a reliable 3D fresh-brackish-saline distribution in a data-rich coastal groundwater 

system. The study area is in the Province of Zeeland, The Netherlands, which possesses an 

enormous amount of geophysical and hydrological data. It is a complex setting with quick 

paleohydrogeographical changes which (partly) cause the rough salinity pattern. Numerous 

types of data, such as samples (since 1850), VES, Borehole data, CPT, EM31, TEC, etc are 

combined with an estimated fresh-brackish interface. Samples will show trends of salinisation 

and freshening; unfortunately, the samples are more reliable than VES but often less 

common. Ultimately, a numerical 3D variable density groundwater flow and coupled solute 

transport model is used to significantly improve the 3D fresh-brackish-saline distribution, as 

we believe a model is a good interpolator to create optimal distribution. Verification and 

calibration with (other) geophysical data (o.a. Airborne HEM) will be shown to quantify the 

match between field and model, and the capacity to predict trends in samples will be 

discussed.
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