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Highlights

» To analyze and extract number of sets of inter-corelated factors, principle
component analysis is used for water quality parameters, out of which 6 factors
were extracted in both seasons.

» Correlational study among the water quality parameters including uranium
concentration were done.

» Spatial distribution map were prepared using ArcGIS 10.3 software.”
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In statistical analytical methods, the factor analysis is a key tool for extracting inter-relationship
between water quality parameters and environmental system. For the study, 117 number of
samples were collected within Aurangabad district for pre and post monsoon season. In-situ water
quality parameters were analyzed on-site with the help of portable multi-parameter water analysis
kit. Uranium concentration and rest of parameters were analyzed in the departmental laboratory.
To analyze and extract number of sets of inter-corelated variables (i.e. factors), principle component
analysis is used for 18 variables, out of which 6 factors were extracted in post and pre-monsoon.
Extracted factor based on eigen value (>1) which contribute 72.87% and 72.46% variations in
respective seasons. Out of which, the first factor is contribute 32.48% in post and 28.34% variance in
pre-monsoon. The second factor was contributed 10.05% and 13.01% variance in post and pre-
monsoon seasons respectively. The third, fourth, fifth and sixth factors are contributing 9.6%, 8.25%,
6.88% and 5.60% in post monsoon, where as 9.74%, 7.39%, 7.12% and 6.81% variance in pre-monsoon
respectively. For spatial distribution of water quality parameters in study area, maps were created
using the ArcGIS 10.3 software.
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Introduction

In study area, the main source for availability of water for regular activity and agricultural purpose
is groundwater. Though 90% of groundwater is used for irrigation purpose, near about three
quarters of total groundwater is consumed for agricultural purpose in the study area (Rashid et al.,
2015). For understanding the factors and processes which control and affect the water quality, the
hydrological study is the key concern (Arslan, 2009). The analysis and clarification of data sets,
water quality assessment, source identification of pollution and understanding spatio-temporal
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dissimilarities in water quality for effective water quality management, the multivariate statistical
techniques is useful (Shrestha and Kazama, 2007). The hydro-chemical characteristics is useful for
protection of aquifer, prediction of fluctuations, reducing the effects of salinization and pollution
load in agricultural, hydro-chemical characteristics is operative (Hamzah et al., 2017). To evaluate
hydro-chemistry and groundwater pollution, the multivariate statistical analysis method i.e.
principal component analysis (PCA) is useful (Yang et al., 2015). The principal component analysis is
useful tool which indicates that geogenic and anthropogenic sources are responsible for variation in
physio-chemical parameters in the groundwater (Islam et al., 2017). In the earlier study, the
processes that are observed which is responsible for this hydro-chemistry i.e. silicate minerals
weathering, chloride salts dissolution, ion exchange between sodium, potassium and calcium,
magnesium during the infiltration of reclaimed water, carbonate precipitation and anthropogenic
activities (Nagaraju et al., 2016). Geographic Information System (GIS) is a key tool for management
of groundwater resource with respect to prediction for spatial variation/distribution; groundwater
quality and location of sources of pollution. Geographical Information System (GIS) is essential
information tool for understand past, present and future impacts of environmental changes and
management practices (Kura et al., 2014; Singh and Shashtri, 2011; Swarna Latha and Nageswara
Rao, 2012). The outcome of GIS application is pictographic representation of groundwater quality
for its suitability for various purposes (Anbazhagan and Nair, 2004; Huchhe and Bandela, 2016;
Tikle et al., 2012).

Section snippets

Description of study area

Aurangabad is the regional capital of Marathwada, is situated central part of Maharashtra Fig. 1. The
Aurangabad city was instituted by Malik Ambar in 1610, the city known as “Khidki” which is
renamed as Fatehpur. In 1953, city again renamed as Aurangabad when Aurangzeb took over the
Deccan kingdom and made it the capital to overpower the expanding his power against Maratha
empire Chatrapati Shivaji Maharaj. It is bordered by the districts of Nashik to the west, Jalgaon to
the north, Jalna to...

Water quality parameters

The complied data of water quality analysis were shown in table no1 for both seasons (n=117)
along with univariate statistic results as box plot which is shown in Fig. 2a and b (post-monsoon
and pre-monsoon) respectively....

Factor analysis
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The data is obtained from the water quality analysis including the uranium concentration for both
seasons is organized in a matrix with variables columns and for 117 samples in the form rows. The
statistical software (SPSS version 23) was used for carrying out statistical...

Conclusion

The application of principal component analysis on chemical composition of groundwater reveals
that major contaminants causes by anthropogenic activities for all parameters were done. The
rotated component matrix shows that correlations between the observed variables and principal
components. The first factor has shown positive correlation between salinity, chloride, hardness
and bicarbonates which is showing that it may be happen due to increasing in the salt
concentration, excess use of...
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