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ABSTRACT 
With climate change predictions suggesting a global sea-level rise (SLR) to range 60-100cm 
by 2100 (Nicholls & Cazenave, 2010), it is relevant to fully understand its implications and 
threats for coastal freshwater resources on the global scale, because they provide vital 
sources of freshwater for local populations. Additional issues such as land subsidence due to 
overexploitation of groundwater or increasing urbanization only worsen the problem by 
increased risks of inundation with saline surface water and upconing of saline old 
groundwater (Wada et al., 2010). To protect fresh groundwater resources, it is essential to 
understand the threats that coastal aquifers will face in the future. Quantifying the extent of 
seawater intrusion into coastal aquifers and assessing sea-level rise impacts on the global 
scale is a complicated task, and so far only a few studies have attempted to address this issue 
(Michael, Russoniello, & Byron, 2013, Werner et al., 2013). Michael et al. (2013) focused 
on comparing the effects of sea-level rise in topography-limited and recharge-limited areas. 
It was concluded that local hydrogeological properties are the primary determinant of 
vulnerability of fresh groundwater to sea-level rise in coastal zones. In our study, we focus 
on the classification of coastal areas depending on their properties, such as topography, 
bathymetry, geological and soil conditions (and their hydraulic conductivity values), 
precipitation rates, extraction (pumping) rates and land use, using open-access databases and 
the global modeling tool PCR-GLOBWB as the data sources. Lack of global geological 
datasets poses the greatest challenge to global modelling efforts. Access free databases such 
as GLHYMPS (Gleeson, Moosdorf, Hartmann, & Van Beek, 2014) and GLIM (Hartmann & 
Moosdorf, 2012) provide information on hydraulic conductivity and lithological on global 
scale. However, stratigraphy and aquifer thickness information on global scale is still 
lacking. Therefore we use national, regional and continental geological data available 
combined with extensive literature review to create a global geological database for coastal 
areas. The main focus of this database is to provide information about total aquifer thickness 
and potential presence of clay layers acting as aquicludes or aquitards. Using all the 
information mentioned above we create 2D vertical profiles, perpendicular to the shoreline 
and at equidistant spacing along the global coastline. These 2D profiles are used to extract 
the relevant hydrogeological parameters mentioned above; leading to a considerable set of 
information that enables the classification of these coastal profiles based on their parameter 
specifications. This coastal typology will help us to create a variable-density groundwater 
flow model for each coastal profile using the SEAWAT code. In this way, we estimate the 
impacts of sea-level rise, increased extraction or increasing urbanization (lower aquifer 
recharge) on the fresh groundwater resources of coastal areas worldwide, considering the 
data available on a global scale. 
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