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Investigation Water Quality in Arak City Using GIS

Elham Roohi' , Mehrdad HadiPour?, Azadeh Kazemi3*,Ali Akbar Malekirad*

Abstract

This study aim was to evaluate the relationship between the drinking water quality in Arak city regions
and the drinking water sources to identify areas with inappropriate quality drinking water and its zoning
with the geographic information system (GIS) and planning to address drinking water quality problems.
In this research, drinking water from 18 areas in the city was sampled to measure physical and chemical
parameters during 2016. Parameter analysis was carried out by the standard water and wastewater. To
extract the contamination maps, IDW method was used in GIS environment. The drinking water quality
parameters average for pH, TDS, EC, TH, F, Cl, NO3 and SO4 was 7.4, 50.67(mg/l), 28.840(uS/cm),
28.38(mg/ICaCO3), 17.0(mg/l), 15.95(mg/l), 19.66(mg/l) and 27.49 (mg/l) respectively. The results
showed that the highest concentration of pH, TDS, and EC was in the east. TH is located in the south.
The highest amount of F is in the west of the city and F is highest in the south, the highest NO3 and SO4
are located in the south. In general, the comparison of measured values with the set value indicates that
the average value of all elements was lower than national standards, but the mean of TDS, TH, and NO3
is higher than global standards.

Keywords: Drinking Water, Quality Parameters, Zoning, GIS.
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Investigation Water Quality in Arak City Using GIS

Elham Roohi' , Mehrdad HadiPour?, Azadeh Kazemi3* Ali Akbar Malekirad*

Introduction

Healthy drinking water is a basic health requirement. Freshwater access is currently severely restricted
in many parts of the world, and will be further restricted in the coming centuries. Water is the most
important part of an ecosystem in terms of quantity and quality, but in recent decades, increasing human
population, industrialization, fertilizer use in agricultural activities and human activities have caused
water pollution. . Physical and chemical quality of water depends on the characteristics of the watershed,
precipitation, temperature, chemical nature of the surrounding soil and soluble minerals, pH, etc. It
should be noted that in the meantime, the study of microbial and chemical factors due to lack of judgment
with the naked eye they are of higher importance (Majdi et al., 2013). Therefore, it is necessary to
determine the quality characteristics of drinking water resources, which include chemical, physical and
biological characteristics that indicate the suitability for consumption (Entezari et al., 2013). According
to statistics provided by the World Health Organization, disease Polluted water is the number one killer
of children under the age of five in the world, with one in 20 children dying from water-related diseases,
and up to 60% of the world's children dying from the disease. Infectious and parasitic diseases that are
mainly related to water die (WHO, 2011). Increasing the prevalence of the disease in developed and
developing areas due to the use of unhealthy drinking water for a long time is one of the main problems
(WHO, 2009). The entry of pollutants and the contamination of existing water resources and the decline
of water quality has become an acute and complex problem, and the water distribution network as the
last part of an urban water supply system must be able to supply the required treated water with
appropriate quantity and quality. Provide to the consumer (Nasrollahi Omran et al., 2011). Therefore,
monitoring the quality of drinking water consumption in different urban areas is very important.

Methodology

This study aim was to evaluate the relationship between the drinking water quality in Arak city regions
and the drinking water sources to identify areas with inappropriate quality drinking water and its
zoning with the geographic information system (GIS) and planning to address drinking water quality
problems. In this research, drinking water from 18 areas in the city was sampled to measure physical
and chemical parameters during 2016. Parameter analysis was carried out by the standard water and
wastewater. To extract the contamination maps, IDW method was used in GIS environment.

The methods used in this study include four main parts, which are data collection, including
sampling of drinking water in different urban areas in a systematic random method and
determining the coordinates of sampling points using Google Earth.

Laboratory analysis to measure the concentration of physical and chemical parameters
including PH, EC, TDS, TH, F, CI, SO4 and NO3.
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Use statistical methods to analyze the data, including the test to determine the outliers. Data
normality test, ANOVA test due to data normality to compare the mean differences and finally
zoning and preparation of drinking water pollution map of Arak city using .GIS.

Discussion and Conclusion

The drinking water quality parameters average for pH, TDS, EC, TH, F, CI, NO3 and SO4 was 7.4,
50.67(mg/l), 28.840(uS/cm), 28.38(mg/ICaCO3), 17.0(mg/l), 15.95(mg/l), 19.66(mg/l) and 27.49
(mg/l) respectively. The results showed that the highest concentration of pH, TDS, and EC was in the
east. TH is located in the south. The highest amount of F is in the west of the city and F is highest in
the south, the highest NO3 and SO4 are located in the south. In general, the comparison of measured
values with the set value indicates that the average value of all elements was lower than national
standards, but the mean of TDS, TH, and NO3 is higher than global standards.
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