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Hydrological processes and physiographic factors that affect this are not fully understood. The research presented in this thesis aims to identify the 
processes and physiographic factors controlling the spatial variability and temporal dynamics of the exfiltration of saline groundwater to surface water, 
and hence the contribution of saline groundwater to surface water salinity. Topics covered include a paleo-hydrogeological model simulation of the 
Holocene evolution of groundwater salinity as a result of paleo-geographic changes; surface water salinity dynamics in a densely-drained lowland 
catchment; hydrograph separation in an agricultural catchment; observations of heads, flow, solute concentration and temperature to constrain a 
detailed, variable-density groundwater flow and transport model; and a model to simulate the salinity dynamics of exfiltrating groundwater to support 
operational water management of freshwater resources in coastal lowlands. The thesis further outlines the implications of these findings for freshwater 
management in the Netherlands. It demonstrates that the salinity of groundwater exfiltrating in polders in the Netherlands, and hence surface water 
salinity, varies on a wide range of spatial and temporal scales. Download here
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Freshwater lenses are convex bodies of fresh groundwater that are underlain by groundwater with a significant higher salinity. In coastal areas, 
freshwater lenses are of vital importance for ecosystems and freshwater supply. A major problem of sustaining freshwater supply from freshwater lens 
is saltwater intrusion, i.e., the invasion of saline groundwater into a fresh groundwater body. In many coastal areas saltwater intrusion has led to well 
closure and reduced freshwater supply. Furthermore, in the future saltwater intrusion is expected to increase due to sea level rise, climate change, 
land subsidence, and increasing population density in coastal areas. In the Netherlands, these stresses will also have a severe impact on the fresh 
coastal groundwater reserves. In view of this, a research project aimed at (1) Improving the insight into the modeling of freshwater lenses and (2) 
defining measures to increase freshwater supply from freshwater lenses. Download here.
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