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ABSTRACT
In this research we assess and map groundwater potential in the
Guelma Basin (northeastern Algeria) using an approach combin-
ing remote sensing, GIS, statistical and machine learning models.
Four models were used including the frequency ratio model with
both conventional (CFR) and modified (MFR) versions, the deci-
sion tree (DT), and the random forest (RF). For this purpose, firstly,
thirteen hydro-geo-morphological variables influencing ground-
water potential have been mapped using GIS and remote sensing
techniques including elevation, slope, aspect, topographic wet-
ness index, slope Length and Steepness factor, profile curvature,
plan curvature, drainage density, distance to river, lineament and
fault density, distance to faults and lineaments, lithology, and
land use/land cover. Secondly, the groundwater potential was
assessed and mapped based on the four models using the train-
ing data. Finally, the obtained groundwater potential maps of the
four models have been validated using two approaches: (i) a stat-
istical approach based on the receiver operating characteristics
curves (ROC); (ii) a geophysical approach by interpreting the elec-
trical resistivity tomography (ERT) results. The validation process
gives the Random Forest method as the most accurate. The
obtained map by this model is the main finding of this research,
where the very high groundwater potential class occupies 8.25%.
It is located mostly in the Guelma plain centre and in the north-
ern part of the study area. The used approach and the obtained
results may serve for water resource managers to improve
groundwater resource planning and to resolve regional scale
issues in this area or elsewhere.
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