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ABSTRACT  

This dissertation aims to advance the knowledge of the hydrogeological 

functioning of salt flats in order to achieve a sustainable management of their 

mineral resources and ecosystems. Salt flats are saline endorheic systems 

associated to arid and hyperarid climates where the water table is located a few 

centimeters below the ground due to the strong evaporation. Salt flats are a 

major source of Li, B, I, K, Mg and NaCl, and they host some of the most 

outstanding ecosystems on earth. Approximately 25 % of the global Li reserves 

are located in the Salar de Atacama (Northeast of Chile). The exploitation of this 

raw material, highly valued in the technological and pharmaceutical industries, 

is carried out by brine pumping. This extraction can affect the natural 

hydrogeological regime of salt flats and, in many cases; the possible impact on 

their ecosystems is unknown. The scientific knowledge of its complex 

hydrogeological functioning is basic to support a sustainable management. 

This thesis contributes to (1) explain the geometry and the groundwater flow of 

the saline interface located around salt flats, (2) define the hydrodynamics and 

the water balance of the Salar de Atacama under natural conditions, (3) analyse 

and quantify the impacts caused by brine exploitation, (4) improve the design of 

brine exploitations in salt flats and (5) question the traditional ideas on the 

genesis of the Li enrichment in the Salar de Atacama. 


