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ABSTRACT 
Climate change brings more extreme weather conditions and unpredictable rain patterns, 
whereas increasingly large numbers of people in the world are threatened by droughts, with 
all humanitarian and economic consequences. Crops fails and populations start to move on, 
leaving their pasture lands. The demand for water increases globally due to economic and 
population growth, urbanization and changing consumption patterns. The condition is even 
worse in the coastal zone, at the land-ocean interaction where one third of the world 
population is living in the first 100km from the coastline. There, fresh (ground)water 
resources are threatened by salinization due to overexploitation of groundwater resources. On 
top, many deltaic areas experience severe land subsidence rates that actually predominate the 
projected sea level rise. In this saline environment, securing fresh groundwater resources is a 
major mission. 
 
Though qualification and conceptualization of threats and effects on coastal groundwater 
systems are extensively communicated in literature –given the large amount of peer-reviewed 
articles-, real complex case studies and real strategies for solutions are still barely described. 
In this presentation, fresh groundwater resources under stress of the four deltas Rhine-Meuse 
(NL), Mekong (VN), Nile (EG) and the Ganges-Brahmaputra (BD) will illustrated some of 
the issues mentioned above. Aspects in this analysis are: the (limited) amount of data 
available; the importance of the complex heterogeneous geology in the four mentioned deltas; 
whether or not extraction rates exceed groundwater replenishment; the identification of 
current fresh groundwater volumes; and the impacts of stresses such as increased extraction 
rates, sea level rise and land subsidence. Finally, future challenges will be addressed and 
suggestions will be given on how to proceed for the coming decade, e.g. on the improvement 
of numerical computer codes, on coupling surface water-groundwater-land subsidence 
processes in real complex case studies, and on implementing cost-effective ways to assess the 
current fresh groundwater volumes. 
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