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ABSTRACT 
The growing population and booming economy in deltas, often occurring in mega-cities, will 
increasingly exhaust existing groundwater reserves (Werner et al. 2013), notably through 
excessive groundwater abstraction (Wada et al. 2012) and urbanization that results in the 
sealing of aquifers to groundwater recharge. As deltas are already under threat by climate 
change and sea level rise, the confounding effects of these stressors will most likely lead to 
enhanced depletion and salinization of fresh groundwater resources in these areas. 
 
In this research, we will apply a combination of models of earth surface hydrology, PCR-
GLOBWB (Van Beek et al. 2011), and variable-density groundwater flow, iMOD-SEAWAT 
(Verkaik & Jansen 2015), to estimate the current fresh groundwater reserves and fresh-
brackish-saline distributions in 40 major deltas around the world, as well as their projected 
trends under climate- and socio-economic change. Our approach entails the following steps:  
1. Palaeo-hydrogeological modelling in 3D of a few deltas in detail. This brings insight in 

processes of the past that shaped the current fresh-salt groundwater distribution (Post et 
al. 2013), along with a more realistic approximation of the initial conditions compared to 
the ones obtained by assuming steady state conditions (Delsman et al. 2013).  

2. Assessing the main factors explaining the fresh-brackish-saline groundwater distribution 
in deltas. To achieve this, we will perform a global sensitivity analysis on a palaeo-
hydrogeological model of a synthetic delta. 

3. Mapping these factors for 40 deltas worldwide and creating for each of these 40 deltas 
one model, based on the synthetic delta model.  

 
Using this setup, we expect to increase the understanding of salinization processes in deltas 
around the world which should contribute to better coastal groundwater management. 
Finally, we will also analyze the effectiveness of possible mitigating measures (such as 
reducing groundwater abstraction, implementing large-scale aquifer storage and recovery) to 
safeguard or possibly even increase fresh groundwater reserves in the near future. We will 
present our current, ambitious research plans in more detail in this poster display. 
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