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Abstract— Karanja reservoir is the principal source of water 

for drinking, irrigation & industrial use situated in the 

vicinity in the Bidar District of North Karnataka.  Industries 

particularly sugar factories, pulp & paper industries and 

distillery unit discharge treated or partially treated effluent 

into the Karanja reservoir, and this leads to water 

contamination. Therefore it is decided to study the Multiple 

regression analysis study among physico-chemical and 

biological characteristics of Karanja reservoir water, all the 

samples are analyzed for physico-chemical and biological 

parameters by standard procedure of APHA.(1995). All the 

independent variables in the models had a significant effect 

(from‘t’ test for the partial regression coefficient at 5% level 

of probability) on the corresponding dependent variable. 
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I. INTRODUCTION 

Water is one of the important natural resource that is 

essential for the survival of all known forms of life on the 

planet. Due to the anthropogenic activities the major portion 

of water quality degradation worldwide since from last two 

decade [1]. The municipal sewage, industrial effluent drains 

and surface runoff into the reservoir pollutes the water 

quality, its water quality has become a matter of concern due 

to continuous changing environment and increasing social 

and industrial activity that influence the physico-chemical 

properties of water directly or indirectly[2,5]. Availability of 

safe and reliable source of water is an essential prerequisite 

for sustainable development. In this regard water quality 

assessment is a immense important to practices involving 

the use of water bodies such as; Source of water supply to 

the populations, source of water to irrigation activities, 

management of fisheries etc.[3].Water quality state of a 

reservoir water body depends on a large number of physical, 

chemical and biological indicators. An evaluation approach, 

such as multiple regression analysis study that can be used 

to indicate the water quality condition is essential [4]. 

Therefore a variety of methods for evaluating water quality 

are discussed in many literatures [6,7]. An attempt has been 

made to study multiple regression analysis among physico-

chemical and biological parameters of Karana reservoir 

water. 

II. STUDY AREA 

The Reservoir Karanja is one of the main reservoirs in Bidar 

district. It originates near Kohir village of Andhra Pradesh 

state of India and joins another tributary of Godavari i.e. 

Manjera river at 122 km downstream. This river has a dam 

called Karanja which in near Bhyalhalli village. Fig.1 shows 

the study area, which has spread between N 17o 49׀ , E 77o 

 E 77o 12 with an altitude of 554-575m , ׀and N 18o 02  ׀20

above MSL. The average annual rain fall is 830mm and 

average temperature ranges between 35oc to 42oc. The Bidar 

district falls under both the basins of Krishna and Godavari. 

The total area of district 5,448 km. Out of which 85% lies in 

the Godavari basin and 15% lies in Krishna basin. The 

maximum depth of the reservoir is 22.23m. The reservoir 

covered with full of aquatic vegetation, which increased 

protection of fish population and attraction to many birds.  

III. MATERIALS AND METHODOLOGY 

If two or more variables are significantly correlated, it is 

possible to predict the value of one variable from the known 

value of the other. This observation leads to a very 

important concept known as regression analysis. When more 

than two variables were considered simultaneously, multiple 

linear regression was used to develop models relating a 

given physico-chemical characteristics to a set of 

statistically significant associated variables. After 

developing the multiple regression model it was found that 

the partial regression coefficients were not significant, that 

means the particular independent variable which is not 

influencing  the dependent variable, then the models should 

be rebuilt for which the partial regression coefficient are 

significant. The built regression equations are depicted in 

the Table 1to Table 5. The different dependent 

characteristics of the water quality were calculated using the 

regression equation and by substituting the values for the 

independent parameters in the equations. 

IV. RESULTS AND DISCUSSION 

The most significant multiple linear regression models for 

the prediction of TS, Alk, Cl, TH, NO3-N, TKN and OP 

from various combinations of known concentrations of other 

chemical constituents in the water are presented in Table 1 

for sampling point D-1. All the independent variables in the 

models had a significant effect (from‘t’ test for the partial 

regression coefficient at 5% level of probability) on the 

corresponding dependent variable. In predicting total solids 

(TS), the independent variables, such as TDS, TSS and 

NH4-N had a significant effect.  The multiple regression (R2) 

value (0.99) for sampling point D-1 indicated that 99 % of 

variability in TS could be ascribed to the combined effect of 

TDS, TSS and NH4-N. Similarly 68 % of the variability in 

alkalinity could be ascribed to the effect of Ca, 55 % of the 

variability in chloride could be ascribed to the combined 

effect of Ca and FC, 99 % of the variability in total hardness 

(TH) could be ascribed to the combined effect of Ca and 

Mg, 37 % of the variability in nitrate nitrogen (NO3-N) 

could be ascribed to the effect of OP, 59 % of the variability 

in total nitrogen (TKN) could be ascribed to the combined 

effect of OP and TC, and 25 % of the variability in organic 

phosphorous (OP) could be ascribed to the effect of DP. 
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At sampling point D-2, the most significant 

multiple linear regression models for the prediction of TS, 

Acidity, Alk, TH, COD, NH4-N and OP from various 

combinations of known concentrations of other chemical 

constituents in the water are presented in Table 2. In 

predicting total solids (TS), the independent variables such 

as TDS and TSS had a significant effect. The multiple 

regressions (R2) value (0.97) for sampling point D-2 

indicated that 97 % of variability in TS could be ascribed to 

the combined effect of TDS and TSS. Similarly 44 % of the 

variability in acidity could be ascribed to the combined 

effect of Alk and BOD, 24 % of the variability in alkalinity 

could be ascribed to the effect of OP, 99 % of the variability 

in total hardness (TH) could be ascribed to the combined 

effect of Ca and Mg, 37 % of the variability in chemical 

oxygen demand (COD) could be ascribed to the effect of 

FC, 37 % of the variability in ammonia nitrogen (NH4-N) 

could be ascribed to the effect of TKN and  30 % of the 

variability in organic phosphorous (OP) could be ascribed to 

the effect of DP. 

At sampling point D-3, the most significant 

multiple linear regression models for the prediction of TS, 

Acidity, Alk, TH, NH4-N, NO3-N, OP and TC from various 

combinations of known concentration of other chemical 

constituents in the water are presented in Table 3. In 

predicting total solids (TS), the independent variables, such 

as TDS and TSS had a significant effect. The multiple 

regression (R2) value (1.0) for sampling point D-3 indicated 

that 100 % of variability in TS could be ascribed to the 

combined effect of TDS and TSS. Similarly  77 % of the 

variability in acidity could be ascribed to the combined 

effect of alkalinity and NO3-N, 51 % of the variability in 

alkalinity could be ascribed to the combined effect of NO3-

N and FC, 90 % of the variability in total hardness (TH) 

could be ascribed to the combined effect of Ca and Mg, 34 

% of the variability in ammonia nitrogen (NH4-N) could be 

ascribed to the combined effect of TKN and DP, 25 % of the 

variability in nitrate nitrogen (NO3-N) could be ascribed to 

the effect of OP, 19 % of the variability in organic 

phosphorous (OP) could be ascribed to the effect of DP, and 

17 % of the variability in total coliforms (TC) could be 

ascribed to the effect of FC.  

At sampling point D-4, the most significant 

multiple linear regression models for the prediction of TS, 

TDS, TSS, Acidity, TH, Mg, BOD and NO3-N from various 

combinations of known concentrations of other chemical 

constituents in the water are presented in Table 4. In 

predicting total solids (TS), the independent variables, such 

as TDS and TSS had a significant effect. The multiple 

regressions R2 value (0.98) for sampling point D-4 indicated 

that 98 % of variability in TS could be ascribed to the 

combined effect of TDS and TSS. Similarly 56 % of the 

variability in TDS could be ascribed to the effect of acidity, 

32 % of the variability in TSS could be ascribed to the  

effect of Cl, 59 % of the variability in acidity could be 

ascribed to the combined effect of alkalinity and COD, 73 % 

of the variability in total hardness (TH) could be ascribed to 

the combined effect of Ca, and TC, 32 % of the variability 

in biochemical oxygen demand (BOD) could be ascribed to 

the effect of COD and 49 % of the variability in nitrate 

nitrogen (NO3-N) could be ascribed to the effect of TC. 

At sampling point D-5, the most significant 

multiple linear regression models for the prediction of TS, 

Acidity, EC, TH, Ca, Mg, COD, NO3-N and OP from 

various combinations of known concentrations of other 

chemical constituents in the water are presented in Table 5. 

In predicting total solids (TS), the independent variables, 

such as TDS and TSS had a significant effect. The multiple 

regressions R2 value (0.98) for sampling point D-5 indicated 

that 98 % of variability in TS could be ascribed to the 

combined effect of TDS and TSS. Similarly 52 % of the 

variability in acidity could be ascribed to the combined 

effect of alkalinity, DP and TC, 49 % of the variability in 

chloride could be ascribed to the effect of NO3-N, 33 % of 

the variability in electrical conductivity (EC) could be 

ascribed to the effect of Cl, 79 % of the variability in total 

hardness (TH) could be ascribed to the effect of Ca, 39 % of 

the variability in calcium hardness (Ca) could be ascribed to 

the effect of NO3-N. 49 % of the variability in magnesium 

hardness (Mg) could be ascribed to the effect of FC, 18 % of 

the variability in chemical oxygen demand (COD) could be 

ascribed to the effect of DP and 36 % of the variability in 

organic phosphorous (OP) could be ascribed to the effect of 

DP. 

 
Table 1: Multiple linear regression models for selected water quality parameters using physico-chemical and biological data 

as independent variables for Karanja Reservoir sampling point D-1 (N=24) 
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Table 2: Multiple linear regression models for selected water quality parameters using physico-chemical and biological data 

as independent variables for Karanja Reservoir sampling point D-2 (N=24) 

 
Table 3: Multiple linear regression models for selected water quality parameters using physico-chemical and biological data 

as independent variables for Karanja Reservoir sampling point D-3 (N=24) 

 

 
Table 4: Multiple linear regression models for selected water quality parameters using physico-chemical and biological data 

as independent variables for Karanja Reservoir sampling point D-4 (N=24)

 
Table 5: Multiple linear regression models for selected water quality parameters using physico-chemical and biological data 

as independent variables for Karanja Reservoir sampling point D-5 (N=24)
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V. CONCLUSION 

From the statistical analysis it is concluded that, a few of the 

studied water quality variables in the reservoir are highly 

correlated; these relationships may differ from station to 

station because of the climate as well as topography and the 

extent of the pollution load added to the reservoir system. 

The systematic calculation of correlation coefficient 

between water quality variables and multiple regression 

analysis provide indirect means for rapid monitoring of 

water quality. All the independent variables in the models 

had a significant effect (from‘t’ test for the partial regression 

coefficient at 5% level of probability) on the corresponding 

dependent variable. Further it is recommended that multiple 

regression models should be developed between water 

quality data of different stations, which was not attempted in 

the present work. Proper treatment and disposal methods for 

the effluent that is being discharged into the reservoir should 

be adopted as per the pollution control board guidelines and 

other statutory bodies. 
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