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Abstract 

 
The objective of this study is to estimate the quality of surface water in a semi-

arid area of India, specifically in the pond located in Old Town, BKS Katta 

Road, Anantapur. The water quality index (WQI) is used to calculate the quality 

of the water samples taken from the pond, and a map of the water quality was 

created using geographic information system (GIS). The samples were analyzed 

for various factors including Electrical Conductivity (EC), Odour, Taste, pH, 

Temperature, Calcium (Ca2+), Magnesium, Total dissolved solids (TDS), 

Bicarbonate (HCO-3), Chloride (Cl-), Biological Oxygen Demand (BOD), 

Chemical Oxygen Demand (COD), Dissolved Oxygen (DO), Nitrate (NO-3) 

and Iron (Fe-). Based on these analyses, spatial distribution maps were also 

prepared using GIS. The WQI values swayed from 61.875 to 74, ensuring that 

the pond water samples were of the highest quality and safe for direct 

consumption. 

Keywords: Water quality index (WQI), Geographic information system 

(GIS), Spatial distribution,  Pond water 

1. Introduction 
Water scarcity is a growing concern globally, with the imbalance between supply and demand becoming 

more urgent. Rapid urbanization and population growth are depleting water resources faster than ever 

before, resulting in a decline in water quality worldwide. Factors such as population growth, economic 

expansion, and efficient water use influence water supply, while cultural and societal variables affect 

the quality of water accessible to people. India, with 17.74% of the earth’s inhabitants, has only 4.5% 

of the freshwater supplies available. The water deficit in the country is due to rainfall changes, 

evaporation, and varying habits of water use across different regions. 

Water demand in India is rising rapidly. 78% of the total water reserve is used for irrigation. India 

depends on this reserve for 80% of its domestic water needs and 45% of its irrigation needs. As a result 

of rapid economic growth and demographic changes, all sectors are experiencing increased water 

demand. Water pollution is another significant challenge, with 70% of India's surface water resources 

contaminated. The main causes of pollution are sewage, growing manufacturing, infrastructure 

development, untreated urban runoff, and sewage. Municipal wastewater treatment capacity is 

inadequate, and bacterial and organic pollution levels in waterbodies have reached disastrous levels. 

Urbanization affects ponds, leading to the overuse of resources and inappropriate waste disposal. 

Quality evaluation of water is crucial before using it for drinking or other purposes. Anthropogenic 

activities, such as adding harmful chemicals, reduce water quality and cause a loss of aesthetic value 

due to the decrease in the catchment area. The location's meteorological and geological conditions also 

affect the research of its physicochemical properties. 

A powerful tool called the Geographic Information System (GIS) has been developed for importing, 

analyzing, and presenting spatial data, which is also used as a decision-making method in many fields 

including engineering and environmental sciences. This method can organize, quantify, and clarify a 

significant amount of spatial data quickly. In recent years, it has been effectively used for various water 

quality assessment-related tasks. A water quality map is essential in providing guidelines for drinking 
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water and agriculture and avoiding environmental or health issues. Previous studies have shown that 

GIS is an effective tool for managing water reserves, calculating its availability and quality criteria. 

2. Materials And Methods 

Study Area: The study region falls within SOI toposheet no. 57F/10, is situated between the latitudes 

N14°40′00′′ and N14°42′30′′ and the longitudes E77°35′00′′ and E77°40′00′′ with an average elevation 

of 335m above MSL. Red soil dominates the region. The chief source of rainfall in this area is seasonal. 

The majority of the year is hot and dry in Anantapur's semi-arid climate. With average high temperatures 

in the 37–40 °C range, summertime begins in late February and peaks in May. Pre-monsoon showers 

arrive in Anantapur as early as March, mostly due to north-easterly winds coming in from Kerala. About 

250 mm of precipitation falls during the monsoon, which begins in September and lasts until early 

November. About 560 mm of rain occurs on average each year. Fig.1 illustrates the study area. 

Sampling Coordinates are presented Table 1. 

Table 1: Locations of sampling stations 

Sample Location Northing Easting 

S1 14.6731 77.6356 

S2 14.6808 77.6364 

S3 14.6889 77.6333 

S4 14.6758 77.6264 

S5 14.6850 77.6272 

S6 14.6792 77.6161 

S7 14.6644 77.6211 

S8 14.6628 77.6294 

 

Fig. 1. Map illustrating the study region and locations where samples were taken. 

Water sampling and testing were conducted at eight pre-selected locations between April 4 and April 

21, 2023, with an emphasis on uniform distance and some variation based on geographic setting and 

accessibility. The sampling station coordinates were recorded using GPS. Water specimens were 

collected in 1-liter PET (polyethylene terephthalate) bottles that were thoroughly cleaned and triple-

rinsed with deionized water and pond water from the sampling site before sampling. Water samples 

were collected from 20-30 cm below the surface and stored in airtight containers before being taken to 

the lab. The samples were then assessed for numerous physicochemical qualities as per the guidelines 

outlined in APHA (2021). These qualities included pH, taste, heat Turbidity, Odour, EC, TDS, DO, 

COD, BOD, HCO-3, Cl-, NO-3, Ca2+, Mg2+, Fe- and PO43-. 

In an attempt to evaluate the quality of water, different measuring devices were used. pH meter, mercury 

thermometer and turbidity meter were used to measure pH, temperature and turbidity respectively. 
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Spectrophotometer was used to determine the levels of chloride, iron, phosphate, and nitrate in the 

water. Calcium, magnesium, DO, BOD, and COD were calculated through the titration method. These 

measuring techniques are suggested by the American Public Health Association (APHA, 2021) and the 

test results are compared with the water quality criteria specified by APHA 2021. 

Water quality index (WQI): It displays the entire water health of every water entity both in space and 

time. To determine the water quality index, each variable that has an impact on water quality is assigned 

a weight between 1 and 5. According to Vasanthavigar et al., (2010) and Krishna et al., (2015) pH and 

EC can have an overall weight of 4, nitrate and TDS can have a max weight of 5. Cl and HCO3-

bicarbonate are given a weight of 3. Due to their low importance to the purity of the water, Ca2+, Na+, 

and Mg2+ were given weights of 2, 2, and 1 respectively. The calculation of relative weightis done 

according to Eq. (2.1). In Table 2, the related values are shown. 

𝑊𝑖 =
𝑤𝑖

∑ 𝑤𝑖
𝑛
𝑖=1

         (2.1) 

Where, wi is each parameters weight, Wi is the relative weight and n is the number of parameters. 

Table 2. Relative weight of WQI parameters 

Chemical 

Parameters 

WHO standard 

(2022) 

Weight 

(wi) 

Relative Weight 

(Wi) 

EC (µS/cm) 500 4 0.138 

pH (on scale) 6.5-8.5 4 0.138 

TDS (mg/l) 500 5 0.172 

Cl- (mg/l) 250 3 0.103 

Ca2+ (mg/l) 75 2 0.069 

Mg2+ (mg/l) 50 1 0.034 

HCO-
3 (mg/l) 125 3 0.103 

NO-
3 (mg/l) 45 5 0.172 

Fe- (mg/l) 0.2 2 0.069 
  ∑wi=29 ∑wi=1.000 

In the second step, quality rating (qi) of each parameter is calculated using Eq. (2.2) 

𝑞𝑖 =
𝐶𝑖

𝑆𝑖
∗ 100        (2.2) 

Where qi is the quantity rating, Ci is each parameters concentration in water sample(mg/l) and Si is each 

parameter’s WHO standard(mg/l). 

WQI is finally determined using Eq. (2.3). 

𝑊𝑄𝐼 = ∑ 𝑊𝑖 ∗  𝑞𝑖        (2.3) 

Based on the WQI obtained the Quality of water is decided using the following Table 3. 

A statistical tool for assessing and quantifying the link between two different factors is the Pearson 

correlation coefficient. Its value ranges from -1 to 1, and it is commonly used to analyze water quality 

data and assess their interdependence. For the spatial analysis of various physicochemical attributes, we 

used ArcGIS 10.8.2. We created maps of the physicochemical parameters' location in space using the 

IDW interpolated method. 

Table 3. Water purity based on WQI 

S.No Water type Range 

1 Excellent <50 

2 Good 50-100 

3 Poor 100-200 

4 poor 200-300 

5 
Water that is unfit for human 

consumption 
>300 

 

3. Results and Discussion 

Water is the lifeblood of our ecosystem. It influences the processes, functions, and characteristics of 

surface water, shaping the quality of every water body. However, the quality of these bodies is 
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deteriorating due to increasing human pressure from agricultural, domestic, and industrial sources. It's 

crucial that we monitor our water quality to identify the sources of pollution and protect our precious 

resources. In the present study, we aim to assess the water quality of Anantapur Pond and determine its 

WQI. Using GIS, we categorized the research location based on parameter concentration to provide a 

comprehensive picture of the pond's physicochemical characteristics. By using the Pearson correlation 

coefficient, we can identify the relationship among the water parameters that affect water quality. Let's 

work together to ensure the health of our water bodies and protect our environment for future 

generations. 

Table 4. Statistics of the chemical composition of pond water 

S.No Parameters Min Max Mean Std. Deviation 

1 EC (µS/cm) 473 634 548.00 55.85 

2 pH (on scale) 6.82 7.89 7.17 0.35 

3 TDS (mg/l) 315 420 364.38 35.60 

4 Cl- (mg/l) 0.016 0.068 0.04 0.02 

5 Ca2+ (mg/l) 50.64 86.3 67.11 10.74 

6 Mg2+ (mg/l) 22.32 31.57 26.50 3.05 

7 HCO-
3 (mg/l) 203 257 230.50 18.15 

8 NO-
3 (mg/l) 0.82 1.578 1.37 0.24 

9 Fe- (mg/l) 0.048 0.069 0.06 0.01 

Providing safe, clean drinking water is a fundamental necessity for any community. WHO sets strict 

standards for water quality, and we are proud to say that our water meets all of them. Our pH, TDS, 

Turbidity, Total Hardness, and chloride levels are all within the recommended limits, ensuring that our 

water not only meets the minimum standards but is also free from any pollutants that could cause a 

threat to public well-being. By adhering to WHO standards, we are committed to safeguarding the health 

of our community and promoting the availability of clean, fresh water. We understand that access to 

safe drinking water is essential, and we take this responsibility seriously. To give you an idea of our 

water's purity, Table 4 presents the Statistics of the chemical composition of pond ware during dry 

periods. Moreover, the spatial distribution of tested parameters is illustrated in Fig.2, Fig.3 and Fig.4. 

The pH range observed in the current study was between 6.82 (lowest) and 7.89 (maximum), which 

falls within the acceptable range of 6.5-8.5 as per the standards. During the study period, the water 

temperature varied between 26.4-28.4°C due to environmental conditions but found to be within the 

standard limit. Taste and odour studies uncovered that all the samples were agreeable. For ingestion, 

electrical conductivity (EC) of water should not exceed 500 µS/cm. The EC measured in this 

investigation varied from 473 to 634 µS/cm. TDS varied from 315 to 420 mg/l, which is below the 

WHO limit of 500 mg/l for drinkable water.  

The DO level in the water varied from 3.1-5.3 mg/L. Clean water has higher DO levels than murky 

water. During the analysis, the chemical oxygen demand (COD) level was observed to varied from 0.72 

to 1.58 mg/l. The BOD varied from 1.89 to 2.85 in the pond over the course of the study. Bicarbonate 

levels ranged from 203 to 257 mg/l in the present research, which is under the acceptable threshold of 

600 mg/l. 

The Cl concentrations in the research ranged from 0.03 to 0.068 mg/l, which surpasses the allowable 

threshold of 250 mg/l. However, the amount of chlorine in groundwater is low, making it safe for human 

consumption.Nitrate levels in the study ranged from 0.82 to 1.578 mg/l, which is within the permitted 

limits. The calcium concentration ranged from 44.54 to 86.3 mg/l, which is within the acceptable range 

of 75 mg/l. Magnesium levels ranged from 20.84 to 31.57 mg/l, which is marginally greater than the 

acceptable level of 50 mg/l. Iron levels ranged from 0.048 to 0.069 mg/l, which is within the permissible 

limit of 0.2 mg/l.  Phosphorus levels were also analysed, and all the values were observed to be inside 

the tolerable range of 5 mg/l. 
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Fig. 2. Spatial behaviour of (a) Iron and (b) Phosphorous 
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Fig. 3. Spatial behaviour of (a) pH, (b) Temperature, (c) EC, (d) TDS, (e) DO and (f) COD. 
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Fig. 4. Spatial behaviour of (a) BOD, (b) Bicarbonates, (c) Chloride, (d) Nitrate, (e) Calcium and (f) 

Magnesium 

Water Quality Index (WQI): The water condition of Ananthapur Pond is assessed using a 

comprehensive Water Quality Index (WQI), It incorporates several variables and their respective 

dimensions to generate a unified score. The water purity level falls within the range of 63.156 to 74.445, 

as illustrated in Table 5. Fig. 5 displays the scores of water quality for each of the examined water 

samples. 

Table 5. WQI value and categorization 

S. No Sample Location WQI value remark 

1 S1 69.406 Good water 

2 S2 63.156 Good water 

3 S3 61.875 Good water 

4 S4 71.611 Good water 

5 S5 67.597 Good water 

6 S6 66.458 Good water 

7 S7 73.991 Good water 

8 S8 74.445 Good water 

 

Fig. 5. Spatial behaviour of WQI of Ananthapur pond 
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Determining the relationship between water sample concentrations by Pearson's Correlation 

Pearson's coefficient of correlation test (two-tailed) was employed to determine the relationship 

between water sample concentrations of physicochemical properties, presented in Table 4.5. It was 

noticed that the TDS has a sharp correlation of 1.00 with EC and 0.78 with turbidity. Turbidity has a 

strong correlation of 0.79 with EC and 0.74 with pH. Calcium has a significant correlation of 0.85 with 

pH and 0.74 with Turbidity. BOD has a very strong negative correlation of -0.86 with Turbidity and -

0.82 with EC and TDS. Pearson's Correlation Matrix is presented in Table 6. 

Table 6. Correlation Matrix of various samples 

Parame

ters 
EC pH 

Turbi

dity 

TD

S 
Cl- 

CO

D 

BO

D 

D

O 

Ca

2+ 

M

g2 

HC

O-3 

PO

43- 

NO

-3 

Fe

- 

EC 
1.0

0 
             

pH 
0.6

7 

1.0

0 
            

Turbidit

y 

0.7

9 

0.7

4 
1.00            

TDS 
1.0

0 

0.6

6 
0.78 

1.0

0 
          

Cl- 

-

0.4

2 

0.0

6 
-0.17 

-

0.3

8 

1.0

0 
         

COD 
0.4

3 

0.1

8 
0.57 

0.3

9 

-

0.4

0 

1.0

0 
        

BOD 

-

0.8

2 

-

0.4

6 

-0.86 

-

0.8

2 

0.2

4 

-

0.5

8 

1.0

0 
       

DO 
0.7

2 

0.7

5 
0.60 

0.7

1 

-

0.2

6 

0.1

4 

-

0.5

0 

1.0

0 
      

Ca2+ 
0.7

1 

0.8

5 
0.74 

0.6

9 

0.1

1 

0.5

0 

-

0.5

7 

0.6

6 

1.0

0 
     

Mg2+ 
0.5

6 

0.7

0 
0.70 

0.5

3 

-

0.4

4 

0.3

6 

-

0.5

3 

0.6

3 

0.4

2 

1.0

0 
    

HCO-3 
0.0

8 

-

0.2

9 

-0.10 
0.0

6 

-

0.0

6 

0.6

0 

-

0.2

0 

-

0.2

5 

0.1

8 

-

0.3

1 

1.00    

PO43- 
0.1

6 

0.1

5 
0.56 

0.2

0 

0.3

6 

0.1

8 

-

0.4

4 

-

0.0

4 

0.2

7 

-

0.0

6 

-0.19 1.00   

NO-3 
0.3

2 

0.2

4 
-0.14 

0.3

2 

-

0.3

5 

-

0.4

6 

0.0

5 

0.4

0 

-

0.0

8 

0.3

1 
-0.27 

-

0.66 

1.0

0 
 

Fe- 

-

0.4

7 

0.0

7 
-0.34 

-

0.4

6 

0.3

5 

-

0.6

1 

0.4

5 

-

0.2

2 

-

0.3

5 

0.1

7 
-0.47 

-

0.35 

0.3

9 

1.

00 

4.  Conclusion 

1. According to the analysis, Ananthapur Pond's surface water is fresh, making it suitable for drinking 

and farming. The research area's water parameters are all well within the range 

1. The main reason for the overall water quality for being within the permissible limit is due to the 

addition of surface runoff due to the unconventional rains caused during the study period. 

2.  The study has thrown light on the hydrochemistry, quality and suitability for drinking purpose of 

pondwater. TDS has high significant correlation of 1.00 with EC, 0.78 with turbidity. Turbidity has 

https://jazindia.com/


 https://jazindia.comnline at: le obilaAva - 367 - 

 

strong correlation of 0.79 with EC, 0.74 with pH.  Calcium has significant correlation of 0.85 with 

pH, 0.74 with Turbidity.  

3. BOD has very strong negative correlation of -0.86 with Turbidity, -0.82 with EC and TDS. In 

addition, the sample analysis of pondwater from the area are within the good water class and are fit 

for consumption.  

4. The application of Water Quality Index (WQI) in this scholarly expedition bequeaths a systematic 

portrait of groundwater quality in the parched recesses of the year 2023. A methodical revelation, 

this tool not only navigates the depths of aqueous quality but also unfurls as a beacon for the public, 

elucidating the aqueous tapestry in the realms of quality management. 
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