
[image: image1.jpg]DIPARTIMENTO
DI SCIENZE DELLA TERRA

‘ SAPIENZA
UNIVERSITA DI ROMA

DOTTORATO DI RICERCA
TN SCIENZE DELLA TERRA





1. Research activity (max 1.000 words)
Tunisia is an arid to semi-arid country over three quarters of its territory. It is characterised by the scarcity of its water resources and by an accentuated variability of its climate in space and time. Currently, groundwater resources in Tunisia are very limited. This is at the origin of a degradation of the quantity and quality of surface and especially groundwater resources.
The Mornag aquifer is located to the north-east of Tunis, and is subject to anthropic pressures and an increasing demand from the agricultural sector, which is the main activity in the region, as well as to marine intrusion. This overexploitation has resulted in a drop in piezometry and an increase in salinity. The development of agriculture has also put the Mornag aquifer in situation of overexploitation, due to the continuous extension of the catchment areas and the increase in water extraction by wells and boreholes.

In this context, the objectifs of this research of hydrogeochemical and isotopic study of the groundwater resource of the Mornag aquifer system are:
- To describe and interpret the hydrodynamic and hydrochemical functioning;

- To map and establish conceptual models of salinization phenomena, natural and anthropogenic including marine intrusion, sebkha waters and the return of irrigation waters.  

The proposed methodology is summarized as follows:

The creation of a digital (in terms of analysis and climatological data) and cartographic database; The realization of a series of surveys at the farm level; The realization of piezometric campaigns allowing the mapping of the piezometric evolution of the different aquifers allowing, thereafter, to model the behaviour of the aquifer with respect to different scenarios of lowering of the piezometric level, and of the intrusion; The application of the geophysical tool in the distribution of the resistivity/conductivity the visualization of the phenomenon of salinization in one dimension (logs of wells/boreholes/piezometers), in two dimensions (vertical profiles, map of conductivity..., and tomography); Estimation of the induced recharge of aquifers and their vulnerability to pollution, by the elaboration of thematic maps through the Geographic Information System (GIS); Monitoring of the evolution of the physico-chemical characteristics of the groundwater; The analysis and interpretation of stable isotope contents of the water molecule.

All these activities will allow to establish significant conceptual models describing the hydrodynamic functioning of the aquifers and the salinization processes; by this way we will achieve a first hydrogeological and hydrochemical conceptual model will be based on all geological, hydrogeological, geophysical and geochemical information available on the system. As new data are acquired, this model will be adapted and refined.

Therefore, sustainable management strategies should be developed by decision makers to optimally utilize the groundwater resources. The good knowledge of the aquifer geology and geochemistry is essential for effective and sustainabile water resource management. This can be improved by hydrogeological, hydrochemical processes and water quality.

From the methodological point of view, these studies are also important for tracing the origin of major ions to identify the main mineralization processes. These are, mainly, the dissolution of evaporitic minerals, cation- exchange and dedolomitization.
In the light of its studies, the following perspectives have been projected in order to preserve water resources:

either the reuse of treated wastewater; indeed, this treated wastewater can be used in the artificial recharge of overexploited groundwater and the establishment of a drainage system to minimize the risk of asphyxiation of plants and degradation of structures and textured soils. also, the creation of a conceptual hydrogeological and hydrochemical model is very important to identify and improve the quality and quantity of groundwater resources in Mornag aquifer, to be used as a prototypal experience possibly applicable to other similar conditions of groundwater resource management  in arid and semi-arid contexts, in Tunisie and abroad.

