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Abstract: Climate change is a major concern for many researchers since many years. One of the major effects of climate change that the 
researchers are worried about is the impact of climate change on surface water quality. Two most important parameters affecting the water 
quality and quantity are changes in rainfall and temperature patterns. In this paper, an attempt is made to study the impact of climate change on 
200 km stretch of river Tungabhadra. Historical data indicates a decreasing trend in rainfall and increasing trend in temperature. Sensitivity 
analysis is carried out with QUAL2K software to investigate the changing behaviour of water quality (dissolved oxygen and biochemical 
oxygen demand) with the changing climate trends. The result quantifies as to how much impairment is caused by these changing scenarios 
(stream flow and temperature) on the water quality and the critical stretches in the river that are severely affected. The quality and quantity of 
the wastewater effluents entering the river stream through different sources are kept same throughout the analysis. 
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Climate change being the burning issue since many 

years and impacts of change are reported in literature using 

different approaches. Water being one of the main natural 

and important resources has grabbed a lot of attention due to 

the changing climatic trends. The ground water is not directly 

affected by the changes but surface water is affected (Yang 

Nan et al 2011). Many research works have been done on as 

to what all properties of the surface water will be affected by 

the climate change but not much work has been done to 

quantify these changes. Many studies reported the impacts 

of wastewater effluents on water quality (Basavaraj et al 

2014, Garg et al 2013, Gilman et al 2010). A large number of 

Global Circulation Models and Regional Circulation models 

(GCM and RCM) have been developed to study the climatic 

projections but due to the uncertainties of these projections, 

hypothetical scenarios may be used to predict the climate 

change and their impacts on the water quality (Rehana and 

Majumdar 2011, Garg et al 2013). In this paper, QUAL2K 

software is used to carry out a sensitivity analysis on the 

water quality due to the changing climate (US EPA 1985). 

Temperature and rainfall are the main factors contributing to 

changes in the surface water quality. Historical data suggests 

that there has been a decrease of approximately 12.5% in the 

rainfall pattern in the study area in last 50 years and the 

temperature has increased at an average rate of 0.02 Cper 0  

year (Gilman et al 2010). Based on this data, 8 scenarios are 

used to determine the sensitivity analysis of the river water 

quality. The direct impact of these scenarios is predicted 

based on changes in dissolved oxygen and biochemical 

oxygen demand. An attempt is made in this paper to quantify 

the impact by giving the changed values of stream flows and 

temperature as the input to the model. The present stream 

flows are assumed to decrease by 10, 12.5 and 15% in the 

next 50 years and 20, 25 and 30% for the next 100 years due 

to decrease in rainfall trends as suggested by historical data. 

Similarly, temperature increase by 1 C in the next 50 years 0

and 2  C in the next 100 years are assumed. However, the 0

other variables are assumed to remain constant. A time 

series plot of the climatically affected stream flows and 

temperature are plotted for all the scenarios.

MATERIAL A D METHODSN

Study area: Tungabhadra River is an Indian river that flows 

through the state of Karnataka for most of its course and then 

through the border of Karnataka and Andhra Pradesh before 

finally joining river Krishna (Krishna Basin Report 2014). This 

river is formed by the confluence of Rivers Bhadra and 

Tunga. It has two tributaries namely Haridra River and 

Kumudavati River that join the river at a distance of 124 km 

(from right) and 84 km (from left) respectively from the 

junction point of Bhadra and Tunga. This river receives many 

effluents from different industries and residential areas 

through its course. Tungabhadra River is known to be one of 

the major polluted rivers of the country due to the direct 

discharge of sewage from some cities such as Shimoga and 

Devengare ( . 1). Many industrial effluents are also Fig
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