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Groundwater, as a vital resource, plays an essential role in sustaining human life
and well-being. Given the growing population, climate change, and the pollution
of water resources, the preservation and management of groundwater quality
have become more important than ever. Therefore, this study aimed to
comprehensively evaluate the groundwater quality of the Qomsheh plain for
drinking, agricultural, and industrial purposes. For this purpose, data from 10
deep and semi-deep wells in the year 1398 (2019-2020) were utilized. Various
methods were employed, including Piper and Stiff diagrams to determine the
water type and hydrochemical facies of the aquifer, chemographs to investigate
salinity variations, and Schoeller, Wilcox, and Langelier indices to assess the
aquifer’s water quality for different uses. The results indicated that the water
type and hydrochemical facies of the aquifer vary across different regions of the
Qomsheh plain, predominantly presenting as Mg-Cl, Na-Cl, Ca-SO4, Ca-Cl,
and Na-HCO3. The investigation of salinity variations showed that Electrical
Conductivity (EC) levels are higher in the second half of the year compared to
the first half, although the long-term trend of EC changes remains relatively
stable and in equilibrium. Furthermore, the water quality in the northern part of
the Qomsheh plain is unsuitable for drinking. Only the southern and central parts
of the plain are suitable for agricultural uses, while portions of the northern and
central areas are appropriate for industrial purposes. Based on the findings of
this study, the overall groundwater quality in the Qomsheh plain is not favorable.
Consequently, sustainable management of the groundwater resources in the
Qomsheh plain, along with meticulous and principled planning, is essential to
prevent further pollution and preserve water quality.
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EXTENDED ABSTRACT

Introduction

Evaluating groundwater quality is crucial for sustainable development, especially in arid and semi-arid
regions facing water scarcity. The Qomsheh aquifer, located in Shahreza, Isfahan province, is under
severe pressure due to low precipitation, high evapotranspiration, and intensive extraction for various
uses. Although several studies have investigated groundwater quality, a comprehensive and
simultaneous assessment of water quality for drinking, agricultural, and industrial applications in this
specific plain has been lacking. Therefore, this study aimed to thoroughly evaluate the groundwater
guality of the Qomsheh aquifer for these three primary uses to provide a clear picture of its current
status and support effective water resources management.

Materials and methods

The study area is the Qomsheh plain (51°52" E, 32°1’ N) characterized by a semi-arid climate in the
north and center, and a semi-humid climate in the south. The hydrochemical data were collected from
10 selected deep and semi-deep wells (P1-P10) in 2019, alongside a 24-year time series of Electrical
Conductivity (EC) from 1995 to 2019. The accuracy of the chemical analyses was confirmed with an
anion-cation balance error of less than 5%. AqQA software was used to plot Piper and Stiff diagrams
to determine water types and facies. The suitability of groundwater for drinking, agriculture, and
industrial uses was evaluated using the Scholler diagram, Wilcox diagram, and Langelier Saturation
Index (LSI), respectively. Furthermore, spatial distribution maps and zoning for different parameters
were generated using the Thiessen polygon method in ArcGIS software.

Results and discussion

The hydrochemical analysis revealed that the dominant water types are Mg-Cl, Na-Cl, Ca-SO4, Ca-Cl,
and Na-HCO3. Most samples exhibited a chlorinated type with high EC, while only two wells (P9 and
P10) were bicarbonate and calcic. The 24-year EC trend showed a relatively stable but slightly
increasing pattern (from 1919 to 2467 uS/cm). Based on the Scholler diagram, only wells P1, P9, and
P10 are suitable for drinking, indicating good quality in the south and unsuitable conditions in the north
and northwest. For agricultural use, the Wilcox diagram showed that wells P1, P2, P9, and P10 fall into
an acceptable class, making the southern and central areas suitable, whereas the north is unsuitable. The
Langelier index indicated that wells P2, P3, P5, P7, P8, and P9 are stable and suitable for industrial use,
while other wells exhibit severe to mild corrosion tendencies. Consequently, the central and
northeastern regions are the most appropriate for industrial applications.

Conclusion

The comprehensive assessment indicates that the overall groundwater quality of the Qomsheh aquifer
is not optimal. The northern part of the plain suffers from the poorest quality across drinking,
agricultural, and industrial sectors, primarily driven by a high density of pumping wells and excessive
over-extraction. Factors contributing to this quality degradation include reduced precipitation, high
evapotranspiration, unregulated withdrawals, agricultural runoff containing fertilizers and pesticides,
and industrial effluents. To mitigate further deterioration, urgent management strategies are
recommended, including the reduction of groundwater extraction, adoption of modern irrigation
technologies, continuous quality monitoring, strict control of pollutant discharges, and the
implementation of sustainable agricultural practices.
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