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The intensification of irrigation practices often leads to groundwater overexploitation, resulting in

soil salinization in the short term and promoting deeper aquifer salinization in the long term. We

consider a case study from Kairouan, central Tunisia, a region characterized by a semi-arid climate

and severe water scarcity, to assess soil salinity dynamics under irrigated agriculture.

Soil salinity was monitored by combining two mono-channel frequency domain electromagnetic

induction (EMI) sensors (EM31 and EM38) and operating them at different heights and orientations

along profiles of 50 m length. The resulting multi-configuration FD-EMI profiles were inverted

using pseudo-2D inversion approach based on laterally constrained 1D inversion (1D LCI).

The results reveal clear patterns about salinity distribution associated with different irrigation

practices using brackish water, both in the short and long term. A systematic transfer of salinity

from surface layers to greater depths was observed. However, salinity levels varied among crops,

depending on irrigation frequency, applied water volumes and irrigation type (drip versus

sprinkler). Seasonal conditions (wet versus dry periods) also show a strong control on salt

redistribution.

This study demonstrates that the combined use of two EMI sensors provides an efficient and non-

invasive tool for monitoring soil salinity in irrigated agricultural areas. Moreover, the inverse

modeling of the EMI data enables a more accurate and quantitative assessment of soil salinity

dynamics at different depths under contrasting irrigation systems.
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