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Coastal aquifers in highly urbanized areas, in particular those in arid/semi-arid regions, are 

much prone to groundwater salinization because of the impact of natural and man-made 

drivers. Salinization negatively affects groundwater quality and causes cascading effects on 

its depending systems and ecosystems. Determining the spatial and temporal evolution of 

salinization phenomenon in coastal aquifers might help policymakers, decision makers and 

stakeholders to better understand the dynamics of such worrying phenomenon, as well as to 

act towards implementing structural and non-structural mitigation and adaptation strategies in 

the short, medium and long terms. During the last decades, researchers implemented several 

methodological approaches based on statistical and hydrogeochemical techniques in 

groundwater studies for the assessment of groundwater salinization dynamics. By dealing 

with the case study of a karstic coastal aquifer in the Mediterranean basin prone to 

groundwater salinization (Salento aquifer, Southern Italy), this study aims at evaluating the 

dynamics of groundwater salinization through multivariate statistical analysis (MSVA), as 

well as through a hydrogeochemical approach based on facies evolution (HFE-D). The study 

applies Hierarchical Cluster Analysis and Factor Analysis, and HFE-D on a set of 

groundwater samples collected from the regional groundwater monitoring network of the 

Salento aquifer during six consecutive monitoring surveys, carried out at the end of each wet 

and dry season from 2016 to 2018. The results of such applications highlight the vulnerability 

of some coastal and inland zones to groundwater salinization and can decipher its spatial and 

temporal evolution. Both methodological approaches show comparable results, which provide 

a mutual validation of both outcomes. The study also advances some general critical remarks 

on the influence of the 3D groundwater density distribution as far as the groundwater sample 

collection methods and well equipment: the related issues concern monitoring reliability in 

coastal aquifers and consequently the results of the application of both techniques. 
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