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Abstract 

Groundwater is one of the most important natural resources. Groundwater has become a necessary resource 

over the past decades due to the increase in its usage for drinking, water supply, irrigation and industrial uses 

etc. Groundwater resources are now facing threats due to anthroprogenic activities. Mapping of spatial 

variability of groundwater quality is of vital importance and it is particularly significant where groundwater is 

the primary source of potable water. The present study has been undertaken to analyze the spatial variability of 

groundwater quality for Tiruchengode, Namakkal  District, Tamilnadu state. The study area was selected based 

on the Hydro geological properties. A Study on Physico-Chemical  parameters of water quality in the salinity 

affected areas of Salem District is taken up to evaluate its suitability for drinking and irrigation purposes. 

Ground water samples are to be collected from the study area from Pallipalayam Taluk to Thiruchengode in 

Namakkal district. The water samples collected at 21 villages and analyzed for pH, Sodium, Total Hardness, 

TDS, Chloride, magnesium, Calcium, Sulphates, Bicarbonates, potassium, Dissolved Oxygen. Geographic 

Information System (GIS) is used for spatial and temporal mapping of water quality in the study area. 

Geographical Information System (GIS) is used for the spatial analysis and it is a powerful tool for the 

representation and analysis of spatial information related to water resources. 

 

Keywords - GIS, Groundwater, Spatial variability, Physico-chemical, Tiruchengode and                    

Pallipalayam. 

Introduction 

Water is a prime natural resource, a basic human need and a precious national asset and one of the most stable 

compounds as well as universal solvent. Besides drinking purpose, it is required for other human activities like 

cooking, bathing, washing, agriculture, industry, recreation, navigation, fisheries etc. Rapid growth of 

population, expansion of irrigation and increasing trend of industrialization have contributed towards rising 

demand for groundwater in many areas. Geochemical processes in groundwater involve the interaction of rocks 

with water, leading to higher concentration of chemical elements in water. The principles governing the 

chemical characteristic of groundwater were well documented in many parts of the world. The main objective of 

this study is to evaluate the Physico-Chemical characterization of water quality in Tiruchengode and its 

variability over space using GIS spatial mapping. This study could be used to recommend suitable management 

strategies for sustainable development of quality of water, Irrigation fields and water resources in the study area. 
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Study Area: 

 The study area Kaveri is a river which originates in the Pallipalayam and runs through the districts of 

Erode and Namakkal in southern part of Tamilnadu state in India. The Tiruchengode , have been selected for the 

present investigation. The study area falls in toposheets 58 M/3,58 M/4,58 I/11,58 I/12,58 I/15,58 I/16 covering 

an area of 1790.170Sq km . Tiruchengode  is one of the major tributaries of Kaveri  River, India. The total length 

of the river is about 805 kilometers (500 mi). The river basin is in the southern part of Tamil Nadu State in 

South India, between the latitudes 11° 12' 30'' N - 11°32'20'' N and longitude 77° 40' E - 78° 7’ 30'' E. The basin 

area starts from Tiruchengode   taluk Namakkal District and ends at Pallipalayam, of Namakkal district in Tamil 

Nadu State .This River contains two major tributaries which are named as Thalakaveri and Kodagu.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Study Area Map 

 

Methodology 

The water samples were collected from 21 sample points and tested for physico-chemical parameters are 

compared with the permissible. The major parameters namely pH, Electrical Conductivity (EC), Total Dissolved 

Solids, Total hardness, Sulphates, Chlorides, Bicarbonates, Magnesium, Potassium and Calcium of the samples 

were analyzed. The base map of the tiruchengode and namakkal district is derived from the thematic map 

collected from Survey of India toposheets on 1:50,000 scale 
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                    Figure 2.Geology of the study  Area Map 

 

 

Figure 3.Village Area Map 
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Table: Physico-Chemical Parameters in Tiruchengode areas 

S. 

No 
LOCATIONS pH 

EC     

(µstm) 

TDS        

(ppm) 
Ca Mg Na  Cl Hco3 So4 K  

1  Kosaampalayam 7.8 1170 586 51.56 57.14 61.3 137.6 189.5 97.32 29.4 

2  Mandakapalayam 8 1612 806 120.9 115.4 120.6 193.9 321.5 78.35 47.2 

3  Kumarapalayam 7.8 1977 989 93.25 95.87 111.1 269.2 360.3 55.06 86.9 

4  Thervethi 8 1077 538 69.36 61.25 68 172.8 311.1 46.58 27.2 

5  Unjanai 8.7 2101 1051 129.6 129.5 145.7 332.6 364.6 39 29.6 

6  Cithalanthoor 8.3 2448 1224 63.21 146.3 175.5 76.1 298.4 64.88 33.9 

7  Pallipalayam 8.5 1352 677 62.36 98.54 107.4 127 141.9 58.02 22.6 

8  Solasiramani 8.3 932 466 79.12 61.02 72 155.5 119.8 38.69 92.1 

9  Thottiyapalayam 7.9 1108 555 105.5 80.33 77.4 288.7 168.1 52.99 30.4 

10  Iraiyamangalam 7.9 3561 1781 98.36 146.8 189 272 293 66.53 18.8 

11  Kaundapalayam 8.1 3990 1995 52.58 136.6 150.2 119.3 227 168.34 66.4 

12  Vattur 8.2 927 464 102.8 101 84.1 403.1 331 46.02 29.1 

13 Akkarapatti  8.1 2407 1207 81.5 118.4 139.5 184.6 302.9 61.43 76.3 

14  Modamangalam 8.3 1061 530 74 62.96 77.6 217.5 334.4 37.56 19.3 

15  Musiri 7.8 2176 1088 92.33 121.8 131.8 170.3 275.6 69.88 82.1 

16  Kolaram 7.9 1106 553 119.9 74.5 83 494.8 219.6 34.8 11.7 

17  Nallipalayam 7.9 1045 523 75.51 47.7 59.7 171.8 387.6 39.57 36.5 

18  Deanangurichi 7.8 1621 811 112.1 88.72 95.7 328.1 358.3 43.89 44.1 

19  Rajapalayam 8.2 1831 916 69.91 119.6 135.7 181.1 229 36.46 35 

20  Inangalur 8.2 693 347 56.84 77.74 98 106.7 104.5 32.41 20.6 

21  Paruttupalli 8.8 2613 1309 83.21 152.3 172 181.4 129.5 41.22 30.6 

Minimum 7.8 693 347 51.56 47.7 59.7 76.1 104.5 32.414 11.7 

Maximum 8.8 3990 1995 129.6 152.3 189 494.8 387.6 168.34 92.1 

Average 8.1 1752.8 877 85.42 99.69 112.2 218.3 260.4 57.57 41.4 

 

 

 

 

Results and Discussion 

The ground water sample test results of the study area, samples were summarized in Table 1.  

Parameter, pH 

 pH is one of the important parameters of water and determines the acidic and alkaline nature of water. 

The pH value of water ranged between 7.8 to 8.8. The pH of the samples is within the prescribed standards for 
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drinking water (WHO, 2003).  

Electrical Conductivity (EC) 

 The Electrical Conductivity (EC) was classified into ranges from (693mhos/cm to 3990mhos/cm). The 

spatial variation map for Electrical Conductivity (EC) was prepared , it has been observed that very small 

portion of the study area, the EC value is within 2250 mhos/cm, and the remaining area falls under the poor 

range (>3000 mhos/cm) and constitutes a major part of the study area. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Total Dissolved Solids (TDS)   

The mineral constituents dissolved in water constitute dissolved solids. The total concentration of 

dissolved minerals in water is a general indication of the overall suitability of water for many types of 

uses.The Total Dissolved Solids (TDS) was classified into ranges (347 mg/l to 1995 mg/l). The spatial 
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variation map for TDS was prepared based on these ranges it was observed that part of the study 

area, the TDS value is in the poor range (>1000 mg/l). In the study area, the TDS value is in the 

medium range (500-1000 mg/l) and smaller portion of the study area has TDS under the good range 

(0-500 mg/l). Water contains less than 500 mg/L of dissolved solids; it is generally satisfactory for 

domestic use and for many industrial purposes. If the Water with more than 1000mg/L of dissolved 

solids usually gives a disagreeable taste or makes the water unsuitable in other respects. 

Sulphates 

Sulphates occur in natural waters at concentration up 50 mg/l and concentration of 1000 mg/l 

can be found in the water having contact with certain geological formations such as pyrite, 

lignite and coal ( Sinha, 1994). Sulphates was classified into ranges (32.41 mg/l to 168.34 

mg/l) based on these ranges the spatial variation map for Sulphates has been obtained. It was 

observed that part of the study area, the Sulphates value is in the good range (0-200 mg/l). 

Calcium 

The Calcium ions present in ground water is particularly derived from leaching of limestone, 

dolomites, gypsum and anhydrites whereas the calcium ion is also derived from Cation 

exchange process. In surface water it varies from 51.56 mg/l to 129.63 mg/l with an average 

of  85.42 mg/l.  

 

Chloride 

The presence of Chlorides in water indicates saltiness. Chloride in excess of 100mg/l imparts 

a salty taste (Ikhane Philips et.al. 2010). Concentrations greatly in excess of 100mg/l may 

cause physiological damage. It is a general fact that the presence of salts in water is related to 

temperature. The concentration of Chlorides in Tiruchengode Taluk depicted a range from 

76.1mg/l to 494.74 mg/l with an average of 218.28 mg/l 

Potassium 

Potassium levels in groundwater ranged from 11.7mg/L to 92.1mg/l. Out of 21 groundwater 

samples analyzed, the concentration levels in many areas exceeded the desirable limit and 

based on these ranges the average value is 41.42mg/l for potassium has been obtained.. 

Magnesium 

Magnesium levels in groundwater ranged from 47.7mg/L to 152.26 mg/l. The present study 

area there are 21 groundwater samples were analyzed and based on these ranges the average 

value is 99.69 mg/l for magnesium has been obtained.  

Sodium 

In the study area, sodium content in the water samples ranged from 59.7 mg/l to 189 mg/l 

respectively. The average value is 112.16 mg/l for sodium has been obtained. 
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Bicarbonates 

In the study area, bicarbonate content in the water samples ranged from 104.45 mg/l to 

387.65mg/l respectively. The average value is 260.35mg/l  of bicarbonates  has been 

obtained. 

Conclusions 

Water is an indispensable natural resource on earth. Groundwater is the major source of 

drinking water in both urban and rural areas. Increasing population and its necessities have 

lead to the deterioration of surface and subsurface water. Groundwater quality depends on the 

quality of re-charged water, atmospheric precipitation and inland surface water. The 

groundwater quality is equally important as that of quantity. Assessing and monitoring the 

quality of groundwater is therefore, important to ensure sustainable safe use of these 

resources for the various purposes. The present study has been undertaken to analyze the 

spatial variation of major groundwater quality parameters such as pH, Electrical Conductivity 

(EC), Total Dissolved Solids, Sodium, Sulphates, Chloride, Potassium, Magnesium and 

Calcium using GIS approach. GIS can provide an appropriate platform for convergent 

analysis of large volume of multi-disciplinary data and decision making for groundwater 

based studies can be done effectively. The groundwater quality in lower  sub basin, 

Namakkal district, Tamil Nadu was selected for the present study.  
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