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Abstract: Identifying polluted areas using groundwater quality index is a prerequisite for sustainable water resource management. An attempt 
has been made in this study by overlay various irrigation water quality parameters to identify the irrigation water quality index (IWQI) using GIS 
for the Varahanadhi river basin of Tamil Nadu. Secondary data and relative weights for each parameter using standard value were adopted. 
High salinity and low sodium hazard class (C3-S1) based on Wilcox plot, Gibbs plot indicates hydro geochemistry is controlled by rock water 
dominance. Northern and southern parts are suitable meanwhile north eastern parts of the basin are unsuitable for agriculture activities and 
accounts for 20 and 30 percent of pre and post-monsoon samples respectively.
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The increasing population, industrialization and limited 

water resources, the demand for domestic as well as 

agriculture is increasing day by day (Keesari et al 2016). 

Because of anthropogenic activities, the quality of water is 

degraded increasingly around the world (Causape et al 

2004) and the geological formation of an area also 

influences the quality (Subramani et al 2005, Chin 2006). 

Groundwater plays a vital role in arid and semi-arid regions 

for irrigation (Sanjeev Kumar Pal et al 2018). The utilization 

of groundwater for various purposes based on quality and 

quantity should be determined continuously (Arslan 2017). 

Based on the geochemistry of groundwater, the suitability of 

water for domestic and irrigation is determined (Kumar et al 

2014). The agricultural based country like India, a high 

amount of freshwater is essential for irrigation (Nandal et al 

2020). Various researchers studied the groundwater quality 

for irrigation (Singaraja 2017 for Thoothukudi; Naseem 

Akhtar and Shive Prakash Rai 2019 for Jhansi district of 

Uttar Pradesh; Kumar and Balamurugan 2019 for 

Sarabanga River region; Vinothkanna et al 2020 for Dindigul 

region).

Generally, a small quantity of soluble salts always 

presents in groundwater, normally determined by the source 

of recharge and strata through which it flows. A high amount 

of soluble salts present in groundwater is harmful to major 

food crops as well as affects the physical and chemical 

properties of soil (Jalali 2010), so it is essential to evaluate 

the quality of groundwater for irrigation (Karunanidhi et al 

2013). Also, excessive application of chemical fertilizers and 

manures to increase crop production leads to degrading the 

quality of groundwater (Getahun and Keefer 2016). Water 

quality indices (WQI) are great tools or methods which 

combine a set of water quality parameters to a single value 

that determine and classifies in terms of water quality 

(Alexakis et al 2016). The interpolation technique in GIS 

allows identifying the unknown values from the known values 

(Shabbir and Ahmad 2015  Rabeiy 2017). The study WQI ,

along with GIS would provide a better understanding of hydro 

geochemistry spatially and results could be more useful for 

policymakers to take necessary steps ( atha and Rao 2010). L

By keeping the above views, the present study was carried 

out to identify the suitable area for irrigation based on 

groundwater quality parameters.

MATERIAL AND METHODS

Study area: Varahanadhi river basin is one among the 17 

river basins of Tamil Nadu originates in the north-western part 

of Pakkammalai hills covering an area of 4498.5 sq km. This 

basin is located in the Villupuram, Kancheepuram, 

Thiruvannamalai and Cuddalore districts of Tamil Nadu and 

union territory of Pondicherry state and extends between 11° 

50' 00” to 12° 28' 00” north latitude and 79° 08' 00” to 80° 10' 

00” east longitude. Topographically, the entire basin is plain 

terrain having altitudinal range from 10 to 100m above MSL. 


