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INTRODUCTION

In arid and semi-arid regions, maintaining adequate water
availability and quality for irrigation is a major challenge, primarily
due to groundwater salinity [1]. This problem is further exacerbated
by the increasing water demand from agriculture, which places
additional pressure on already Ilimited resources [2]. Regular
assessment and careful monitoring of groundwater are therefore
essential to evaluate its suitability for irrgation and ensure
compliance with water quality standards.

METHODOLOGY
Study area

The Nabeul-Hommamet basin is
located In the Cap Bon peninsula
IN northeastern Tunisia. It covers
approximately 450 km?. The region
has a semi-arid to arid climate.
Urban expansion and intensive
agricultural  development have
significantly increased the demand
for groundwater
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Groundwater was sampled in April

2024 from 10 wells. Physico-

#n Vs chemical parameters (EC and pH)

| and major cations (Ca?t, Na*, Mg?*,
K*, NH,*) and anions (NO5, SO,%, CI-

i, NO,) were analyzed in fthe
Wastewater  and Environment
Laboratory (CERTE).
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Irrigation indices
i N S N
Unit

SAR SAR<10 excellent, T0<SAR<18

Na®t
Ratio- mqu;L V(Ca?* +Mg**)/2  SAR>26 unsuitable
Na(%) <20%:. excellent, 20-40%:
Na (%) s good, 40-60%: permissible:
PN = e X1 4p80%:  doubtful,  >80%:
Na™ + Ca™" + Mg=™ + K™ ynsuitable
KR . Na*t KR<1: suitable for irrigation
Kelly's Ratio ~ Ca?t + Mg2+ KR>1: unsuitable for irrigation
MH - MH<50: water suitable for
Magnesium MH = Mg~ x 100 imigation,  MH>50:  water
Ca®* + Mg** unsuitable for irrigation
Hazard- % J
PS PS<3: suitable for irrigation
Potential Salinity- PS = ClI” +0.5X 504
meq/L
IRWQI . IWQI<50: no restriction, 51-
o Composite Index 100: slight restrictions, 101-
Irigation water [3] 200: moderate restrictions,

quality Index IWQI>200: severe restrictions

Multivariate statistical analysis

« Correlation analysis (CA)
* Principal component analysis (PCA)
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- Nabeul-Hoammamet groundwater should be treated before
irrigation use.

Multivariate statistical analysis

Groundwater quality in the Nabeul-Hammamet phreatic aquifer is
INnfluenced by natural water-rock interactions, saltwater infrusion,
and anthropogenic activities such as agriculture runoff and the
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CONCLUSIONS

This study demonstrates that groundwater in the Nabeul-Hommamet
region is highly constrained for irrigation purposes due to elevatec
salinity and unsuitable water quality indices. The integration of
hydrochemical assessment with statistical analyses highlights the
dual role of natural processes and human activities in deteriorating
groundwater quality. Effective management strategies, including
treatment opfions and sustainable agricultural practices, are
urgently required to mitigate risks, preserve water resources, and
ensure long-term agricultural sustainability in this semi-arid coastal
areq.

REFERENCES

1. Jarray, H., Mellah, T., D'Oria, M., Todaro, V., Tanda, M.G., Baccouche, H., Mansouri, L., Ghrabi,
A., Akrout, H.: Assessing pollution and water resources suitability for mulfiple uses under extended
drought and climate change conditions: the case of the Grombalia aquifer in Tunisia. Stoch
Environ Res Risk Assess. 39, 129-154 (2025). https://doi.org/10.1007/s00477-024-02854-5

2. Thabet, C., Zouhair, R., Chebil, A.: Improving agricultural policies to enhance food security in
Tunisia: A retrospective and prospective analysis. New Medit. 3, 14 (2024).

3. Nageswara Rao, K., Latha, P., Kumar, P.V.: Groundwater quality assessment for irrigation use in
the Godavari Delta region of east coast India using IRWQI and GIS. Water Supply. 22, 2612-2629
(2021). https://doi.org/10.2166/ws.2021.454




	Diapositive numéro 1

