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Abstract
This study aims to evaluate the water quality of springs and surface groundwater
sources in the Al Qubah region and its surroundings in eastern Libya, given their
significance as a primary source of drinking, domestic, and agricultural water. The
study covered seven main springs, with water samples collected during the summer
and winter seasons of 2023-2024. The analysis focused on measuring the
concentrations of selected heavy metals (iron, zinc, lead, cadmium) using
spectrometric techniques, alongside statistical analysis to identify seasonal and spatial
variations.
The results indicated that iron concentrations exceeded the permissible limit in
some samples during the summer season, while zinc remained within acceptable
levels but showed higher concentrations in winter. Significant exceedances of lead
and cadmium were also observed, particularly in summer, suggesting potential
contamination from industrial or agricultural sources. Statistical analysis revealed
significant seasonal differences in the concentrations of some studied elements.
These findings underscore the need for continuous monitoring and improved
water management practices in the region to protect public health and ensure the
sustainability of freshwater resources.
Keywords:Water quality; springs and groundwater; heavy metals;
cadmium (Cd); lead (Pb); zinc (Zn); iron (Fe); seasonal variation; statistical
analysis; Al Qubah — Libya; karst aquifers; World Health Organization
(WHO)
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