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Abstract

The goal of the study is to contribute to a better understanding of the dynamics of saltwater intrusion (SWI) and the processes involved in coastal groundwater systems. The effects of various climate change on the system were investigated by changing boundary conditions of conceptualized SWI models. First, we hypothesized that a natural mechanism, identified here as the ‘‘lifting process,’’ are likely to mitigate or in some cases completely reverse the adverse effects of sea-level rise. A detailed numerical simulation using the MODFLOW-family computer code SEAWAT was completed to test the validity of this hypothesis in both confined and unconfined systems. Transient confined-flow simulations show that a self-reversal mechanism driven by the rise of the water table will naturally drive the intruded saltwater wedge back to its original position. In unconfined systems, the lifting process has little effect due to changes in the effective transmissivity values. Second, changes in groundwater fluxes according to change in rainfall patterns are one of the major climate change-induced hydrological variable that can influence SWI in coastal aquifers. We completed experiments in a laboratory-scale sand tank model to study changes in two types of groundwater fluxes— areal-recharge flux and regional flux.  The results show that when the fluxes are perturbed it requires relatively less time for a salt wedge to recede from an aquifer when compared to the time required for the wedge to advance into the aquifer. This result implies that saltwater intrusion and receding processes are asymmetric and the time scales associated with these processes will be different. 
 

