
Author’s Accepted Manuscript

Evaluation of groundwater quality and its suitability
for drinking and agricultural purposes using Self-
Organizing Maps

Lazhar Belkhiri, Lotfi Mouni, Ammar Tiri,
Tahoora Sheikhy Narany, Razki Nouibet

PII: S2352-801X(17)30070-X
DOI: https://doi.org/10.1016/j.gsd.2018.04.001
Reference: GSD123

To appear in: Groundwater for Sustainable Development

Received date: 19 June 2017
Revised date: 29 January 2018
Accepted date: 1 April 2018

Cite this article as: Lazhar Belkhiri, Lotfi Mouni, Ammar Tiri, Tahoora Sheikhy
Narany and Razki Nouibet, Evaluation of groundwater quality and its suitability
for drinking and agricultural purposes using Self-Organizing Maps, Groundwater
for Sustainable Development, https://doi.org/10.1016/j.gsd.2018.04.001

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/gsd

http://www.elsevier.com/locate/gsd
https://doi.org/10.1016/j.gsd.2018.04.001
https://doi.org/10.1016/j.gsd.2018.04.001


1 

 

Evaluation of groundwater quality and its suitability for drinking and agricultural purposes using Self-

Organizing Maps 

Lazhar Belkhiri
1*

, Lotfi Mouni
2
, Ammar Tiri

1
,
 
Tahoora Sheikhy Narany

3
, Razki Nouibet

1 

1Laboratory of Applied Research in Hydraulics, University of Batna 2, Algeria 

2 Laboratoire de gestion et valorisation des ressources naturelles et assurance qualité, Faculté des sciences de la nature et de la vie 

et sciences de la terre, université de Bouira 10000, Algeria 

3Faculty of Environmental Studies, Universiti Putra Malaysia (UPM), Serdang, 43400 Selangor, Malaysia. 

belkhiri_laz@yahoo.fr 

belkhiri.la@gmail.com) 

 

Abstract 

In arid and semi-arid regions, the sustainable use of groundwater for drinking and agricultural activities is threatened 

by the deterioration of groundwater quality due to natural and anthropogenic processes. Evaluation of geochemical 

status of groundwater is necessary to adequately plan and manage the groundwater resources. In the present study, 

self-organizing map (SOM) clustering technique was applied to identify homogeneous clusters of hydrochemical 

parameters in El Mila plain, Algeria, to assess the quality of groundwater for potable and agricultural purposes. The 

visualization of SOM-analysis indicated that 35 groundwater samples collected in the study area were classified into 

three clusters, which showed progressively increase in electrical conductivity from cluster 1 to cluster 3. Samples 

belong to cluster one mostly located in the recharge zone showing hard fresh water type, however, water type 

gradually changed to hard-brackish type in discharge zone including clusters 2 and 3. Ionic ratio studies indicated 

the role of carbonate rock dissolution in increases groundwater hardness, especially in cluster 1. However, 

evaporation and evapotranspiration are main processes increasing salinity in cluster 2 and 3. 
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1. Introduction 

Water quality below the surface displays the all processes and reactions that affect on the water from the moment it 

condenses in the atmosphere to the time it is abstracted from the wells (Arumugam and Elangovan, 2009). 
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