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Abstract 

Coastal aquifers are the locus of bio-geochemical transformations that regulate the chemical 
fluxes between the sea and inland aquifers.  Our research group has quantified pore water 
hydrodynamics in coastal aquifers using both experimental and numerical approaches.  We 
found that waves not only enhance the exchange between seawater and pore water, but also alter 
solute transport pathways; they could magnify the seaward horizontal transport of solutes. We 
developed a new approach for upscaling wave effects on pore water flow that accounts for the 
properties of the waves and beach.  In addition, our recent investigation revealed that evaporation 
could result in porewater salinity in the intertidal zone that exceeds 100 g/L.  Such a high salinity 
reveals a higher level of resilience on beaches than previously thought.  Climate change scenarios 
revealed that increasing global temperature not only shifts the shoreline inland, but also alters 
the salinity zonation landward of the shoreline.  Results from our investigation on the impact of 
Hurricane Sandy would be also presented. 
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