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Abstract 
Water quality is an important indicator of river basin health. For better river basin planning and management, the information is required on the state of water quality and the changes occurring into it. GIS are efficient aids for such study. Water quality indices (WQI) were introduced with the aim of reducing great amount of parameters into a simpler expression and enabling easy interpretation of monitoring data. In this study, an attempt has been made to devise a methodology to integrate the WQI with geographic information system (GIS) for an effective interpretation of the quality status of the Ganga River basin. River Ganga basin has been taken as a case study and the physical, chemical and biological analysis has been interpreted using WQI. Final elucidation of the water quality has been done on a map using GIS environment. Water quality parameters such as pH, Dissolved Oxygen (DO), Biological Oxygen Demand (BOD), Turbidity, Fluoride (F), Hardness CaCO3, and Fecal Coliform Bacteria, at different sampling stations across the Ganga river basin were analyzed to monitor the water quality changes in the basin. Based on the results of the analyses, spatial distribution maps of selected water quality parameters were prepared using ArcGIS software. OIP estimates across the river basin demonstrate that the water quality of Uttarkashi and Rishikesh remain in acceptable class for all the three seasons except for July and November 2006. At Rishikesh, the OIP is estimated to be 2.49 in monsoon month and 2.64 in post-monsoon month. These observation stations are surrounded by hills and due to less population, they are not much influenced by human intervention. Allahabad is the most polluted station followed by Kanpur and Varanasi. But the values are much higher at Kanpur and Varanasi. The most inferior water quality with OIP value of 4.18 (polluted class) is observed in the pre-monsoon season of 2010 at Varanasi station. The overall index of pollution (OIP) based on the individual index values were estimated giving the values in terms of pollution indices.

Methodology
OIP is estimated as the average of all the pollution indices (Pi) for individual water quality parameter considered in this study and is given by the mathematical expression:

Where Pi = pollution index for ith parameter. i = 1, 2 … n and n = number of parameters.
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