ngher Natlonal School of Hydraullc
The Library L8\

Digital Repository of ENSH S _)1! Ll d _).LJ.\ ‘; _)1'1 ‘CJJ:..»U

e N

> pcbog,, g

g

eNsH

Ju W uo,n .u)m ‘

X
S
=)

The title () ga):

Identification of groundwater potential zones using

remote sensing, GIS, machine learning and electrical

resistivity tomography techniques in Guelma basin,

northeastern Algeria

The paper document Shelf mark P22-19 (: paper version not available)

APA Citation ( 335 APA):

Braham Massinissa, Boufekane Abdelmadjid, Bourenane Hamid (2022). Identification

of groundwater potential zones using remote sensing, GIS, machine learning and

electrical resistivity tomography techniques in Guelma basin, northeastern Algeria.

Geocarto International , vol 16(n°61), p 1-31 . DOI ou URL :

https://www.tandfonline.com/doi/full/10.1080/10106049.2022.2063408?scroll=top&need

Access=true&role=tab

The digital repository of the Higher National
School for Hydraulics “Digital Repository of
ENSH” 1is a platform for valuing the scientific
production of the school's teachers and
researchers.

Digital Repository of ENSH aims to limit
scientific production, whether published or
unpublished (theses, pedagogical publications,
periodical articles, books...) and broadcasting
it online.

Digital Repository of ENSH is built on the open
DSpace software platform and is managed by the
Library of the National Higher School for
Hydraulics. http://dspace.ensh.dz/jspui/

slly Cbﬁywa-w 2 Wl Aol il JJJ'I ¢ 3gd

Aﬂ;“ﬁ@’b

Jrﬂu j‘j }mu JK bm UAL ZFY\ja>-&\L1ﬁ»LL;1\9%P¢ALJJ¢

Ll Joay (oS

Gpe b caals) 4 5 DIpaCER gl dadl Jo g il Fligogl!
Llalt iy all 28

= (u)n_UJJul' u“llu t&:.‘ﬂ-f.}..:l ulSy_.d.u_Ja-JJla‘)

U T Lyl Do 5



Higher National School of Hydrauhc (55 JU LLJ\ «..b,.\'t i ).LU

The Library LAl
Digital Repository of ENSH S Ju Ll d _).\.;u ‘; _)i\ ‘CQJ:—&U

Abstract : In this research we assess and map groundwater potential in the Guelma Basin
(northeastern Algeria) using an approach combining 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 decision tree (DT), and
the random forest (RF). For this purpose, firstly, thirteen hydro-geo-morphological
variables influencing groundwater potential have been mapped using GIS and remote
sensing techniques including elevation, slope, aspect, topographic wetness 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 training data. Finally, the obtained groundwater
potential maps of the four models have been validated using two approaches: (i) a
statistical approach based on the receiver operating characteristics curves (ROC); (ii) a
geophysical approach by interpreting the electrical 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 northern 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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