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Continuous monitoring of soil salinity/sodicity is of prime importance in environments such as the
B-XII irrigation district (SW Spain) where a shallow saline water table and intensive irrigated
agriculture create a fragile equilibrium between salt accumulation and leaching in the topsoil. We
evaluate to which extend electromagnetic induction (EMI) sensing and inversion with limited
calibration can be used to accomplish such monitoring purposes, given that widespread soil
sampling and laboratory analyses are prohibitive for economic and technical reasons.
Detailed EMI surveys were performed in 2017 and 2020 in a 4-ha tile-drained field with a heavy
clay soil. Soil samples were taken at different locations and depths along a transect and analyzed
for salinity/sodicity-related parameters. Inversion of the EMI signals along the investigated
transect yielded consistent conductivity images for both years and showed a strong relation
(R2<0.95) with saturated paste extract conductivity. The observed spatial conductivity patterns
persisted from 2017 to 2020, although the obtained absolute values of the salinity/sodicity
parameters changed slightly. This indicates that salinity hotspots persist in time and are mainly
associated with wet locations, where salt movement towards the topsoil is promoted, possibly as a
result of deficiencies in the performance of the drainage system.
Our results show that inversion of EMI signals offers a powerful means for accurately monitoring
spatial and temporal changing salinity/sodicity under the specific conditions of the B-XII irrigation
district.
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