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ABSTRACT 
In coastal regions subject to intensive agriculture, abstraction and return-flow of saline water 
from irrigation commonly result in widespread aquifer salinization. In this context, managed 
aquifer recharge (MAR) with freshwater can be implemented to stop the salinization. In 
practice, the long-term effectiveness of the technique is variable and many cases do not have 
sufficient historic data to assess it. 
 
The Korba aquifer (North-East Tunisia) has been heavily and increasingly abstracted since 
the 1960s. Following groundwater salinization, public lands have been switched in the late 
1980s to irrigation from dam surface-water, at relatively low salinity (1g/L); in the late 
1990s a number of recharge wells using the same dam water have been put in operation; and 
in the late 2000s infiltration basins have been installed using treated wastewater at 3g/L. 
Despite having in overall slowed down the salinization process, the efficiency of the MAR 
operations has been very variable with some areas reaching critical levels of salinization. 
 
This study applies a 3D-regional variable-density groundwater flow model to analyze the 
historic processes of groundwater salinization in the Korba aquifer and its probable future 
evolution under scenarios of climate change and alternative MAR strategies. The historic 
simulations based on 50 years of groundwater records highlight two different salinization 
processes: (i) lateral seawater intrusion resulting from groundwater abstraction, and (ii) 
diffuse and generalized shallow salinization resulting from evapo-concentration of irrigation 
return-flow. The positive effects of injection wells are local and the treated wastewater 
infiltration basins appear ineffective. Future climate change scenarios point out the major 
risk of widespread salinization of the southern region in the next few decades. Alternative 
MAR scenarios show the potential of spatially reorganizing the MAR operations for 
recovering groundwater quality. Further modeling works will need to couple model 
scenarios with socio-economic constraints in order to propose sustainable management 
strategies. 
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