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Abstract: A methodology for characterizing ground water quality of Bhainsa village, Sagar
city, India using physico-chemical data that include multiple regression and mathematical
equation modeling. The aim of this research to collect physico-chemical data in order to
explore the composition of groundwater samples using mathematical equation modeling.
Multiple regression analysis is used to determine the sources of variation between parameters.
Thus, an equation is explored for the sampled ground water. Using software, the
Mathematical equation modeling allows, testing in simultaneous analysis the entire system of
variables in order to determine the extent to which it is consistent with the data. For this
purpose, it should investigate simultaneously the interactions between the different
components of ground water and their relationship with DO. The integrated result provides a
method to characterize ground water quality using statistical analyses and modeling of
physico-chemical data in Bhainsa village to explain the ground water chemistry of that area.
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* * * * * *
INTRODUCTION
In recent decades, multivariate statistical methods have been employed to extract
significant information from physico-chemical datasets in compound systems. The present
study attempts to establish a mathematical water quality model. Since the data obtained in this
study had multivariate nature and several of the variables were correlated, multiple regression
analysis methods were used for the interpretation of the data. Multiple linear regression
(MLR) is an accurate tool to evaluate ground water quality, since it generates a minimum data
set of indicators. Then, all the variables would be included simultaneously into single model
in order to test the potential interactions between the independents variables using the
Mathematical equation modeling (SEM).
MATERIALS AND METHODS
The study site covers entire area of Bhainsa village, Sagar city, India. In this total of 57
water samples were collected from 05 sampling station during Sep. 2007 to Sep. 2011. All the
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samples, collected in tight capped high quality polyethylene bottles, were immediately transported
to the laboratory under low temperature conditions in ice-box and stored in the laboratory at 4 °C
until processed analyses.Hemant etal. Studied Sagar region from many years (Pathak, 2012;
Pathak & Limaye, 2008a, b, c; Pathak & Limaye, 2011a, b, c, d; Pathak & Limaye, 2012a, b, c, d,
Pathak et al., 2011, Pathak et al., 2012).
All the chemicals used were of AR grade. Analysis was carried out for various water
quality parameters were measured by using Standard methods (APHA, 2005). Results obtained
were subjected to multivariate statistical analysis using SPSS. 111, Winks SDA 6.0.52, multivariate
statistical analysis has been performed using standard methods. Test results compare to IS : 10500
Standards (Indian standard drinking water, 1991). Hydrochemistry of the of Bhainsa village, Sagar
city was summarized through the statistical analysis and mathematical modeling of ground water
properties. The general purpose of multiple linear regressions is to quantify the relationship
between several independent or predictor variables and a dependant variable.
MLR method provides equation linking a dependant variable Vd to the independent
variable Vi using the MLR regression analyses, Investigate the relationships between DO and
physico-chemical properties. Vd = β0 + β 1Vi1 + … + β nVin
When the intercept β0 and the regression coefficients of descriptors (βi) are determined by
least square method.
Vi descriptors are used to describe water quality and cation dependence.
(n) is the number of water samples.
The reduction in the number of descriptors (variables) is included in the study to minimize
the information overlap in variables. The best equation is selected while being based on the highest
multiple correlation coefficients (R), lowest standard deviation (SD). Relationships between
variables were established using the forward stepwise regression method. The MLR modeling
method was performed by the SPSS statistical program.
RESULTS AND DISCUSSION
Regression analysis was conducted to investigate the relationships between DO and
physico-chemical properties. 20 physico-chemical were considered as independent variables and
DO as a dependent variable.
After obtaining various equations with ground water samples. An analysis of residuals was
developed and R² values were studied. The multiple R coefficients indicate that the correlation
between physico-chemical properties and DO is moderate. The positive sign of the beta
coefficients pertaining to these variables indicates that there is a positive relationship between DO
and physico-chemical properties.
The selected MLR equation for ground water in Bhainsa village, Sagar city is:

Figure 1. Ground Water
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Table 1. Multiple Regression Analysis for different Parameters in the Bhainsa village of Sagar city
(Sep. 2007 to Sep. 2011)

CONCLUSION
In this study, various multivariate exploratory techniques were utilized to evaluate variations
in ground water quality of Bhainsa village. It is a complementary tool to MLR result testing the
potential interaction between variables. MEM infers that the ground water quality in village is
dominated by [SO4], [HCO3], [Cl] and [Mg] result of water-rock interaction (carbonate and halite
dissolution). Results of the study support the previous physico-chemical interpretation using ions
correlations and ions rapport to evaluate the possible origin of the ground water mineralization. The
integration of MLR analysis and Mathematical equation modeling to evaluate ground water quality

Evaluation of Ground Water Quality Using Multiple Linear Regression…

307

of the of Bhainsa village, Sagar city showed that water chemistry is related to water rock interaction
and/or dissolution of evaporitic formation from where dominance of [SO4]. Although, the illustrated
approach exhibits the limitation that results of the study only verify that the proposed relationships
among variables in the conceptual model were supported by the sample data collection. Goodness of
fit of this model can be worked by multiplying water sample and analyzed parameters. Sampling
places has intensive agriculture areas. It was reported that groundwater was contaminated from
nitrate fertilizers and manures used in agriculture. Furthermore, nitrate is used by microorganisms as
food resources. In addition, high nitrate levels are often accompanied by bacterial and pesticide
contamination. The water quality parameter of the Bhainsa village clearly indicates that the water
samples are highly polluted. This area situated nearer to the higher traffic area.
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