 Table S1 Summary of previous groundwater studies in the western part of Perambalur district and identified research gaps
	Author(s) and Year
	Focus of the study
	Key findings
	Research gap identified

	CGWB, 2009
	Hydrochemistry of groundwater and characterization of aquifer
	Identified dominant ion chemistry and groundwater level status
	No assessment of groundwater suitability using WQI

	Anbarasu et al., 2022
	Fluoride enrichment in groundwater
	Highlighted geogenic sources and health risks
	Drinking water focus only; combined drinking and irrigation not evaluated 

	RamyaPriya et al., 2021
	Uranium contamination in groundwater
	Reported uranium concentrations and potential health concerns
	Lack of integrated water quality assessment

	Anbarasu and Elango, 2024 
	Trace elements in groundwater
	Identified trace contamination and health risks
	No study of WQI and irrigation

	Anbarasu and Elango, 2016
	Groundwater quality for drinking purposes
	Classified groundwater based on individual parameter
	No combined drinking-irrigation assessment: absence of statistical analysis

	Present study
	Integrated groundwater quality assessment 
	WQI for drinking and irrigation, hydrogeochemistry, and statistical analysis
	Address combined quality evaluation and spatial-statistical relationship


Table S2 Comparative analysis of groundwater quality parameters in present study and selected Indian and global studies

	Study area
	Hydrogeological setting
	pH (mean)
	TDS (mg/L) (mean)
	TH (mg/L) (mean)
	Cl – (mg/L) (mean)
	F- (mg/L) (mean)
	References 

	Present study (Perambalur, India)
	Hard rock gneissic terrain
	6.9 – 8.5
	897
	224.7
	162
	0.32
	This study

	Telangana, India
	Semi-arid hard rock
	7.1
	1045
	310
	185
	1.2
	Adimalla & Venkatayogi (2018) [52]

	Tamil Nadu, India
	Granitic and gneissic terrain
	7.2
	1031
	369
	284
	0.53
	Anbarasu et al. (2024)

	Rajasthan, India 
	Arid hard rock aquifer
	7.6
	1650
	420
	360
	2.4
	Gupta & Sharma (2019) [55]

	Ethiopia 
	Semi-arid volcanic terrain
	7.4
	980
	260
	145
	1.1
	Tamru & Gopalakrishnan (2021) [53]

	Iran 
	Arid alluvial hard rock
	7.8
	1350
	340
	280
	0.8
	Jalali (2010) [54]


