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Abstract

The hydrochemical and isotopic investigation of the Nefzaoua aquifer system
demonstrates that groundwater mineralization in is controlled by natural and
anthropogenic processes including water-rock interaction and irrigation return flow.
It identifies all of the water bodies that flow within the aquifer system and their
circulation patterns. The isotopically depleted paleowaters, identified within the
deep and intermediate aquifers, undergo significant enrichment by evaporation
during irrigation and recharged the shallow aquifer by return flow. Subsequently,
they infiltrate to the intermediate aquifer which receives also rainfall modern

recharge.
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1. Introduction

In arid and semi arid region, agricultural policy has been largely determined
by considerations of food security and self-sufficiency. Even in areas with
insufficient rainfall, irrigation is practiced to ensure a good crop development. In

2009, the most recent year for which global data are available from the United
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