
©    2022 IJNRD | Volume 7, Issue 9 September 2022 | ISSN: 2456-4184 | IJNRD.ORG 
 

IJNRD2209108 International Journal of Novel Research and Development (www.ijnrd.org)  

 
 

922 

 

A  SPATIAL ANALYSIS OF GROUNDWATER 

QUALITY STATUS IN H D KOTE TALUK USING 

GEO-INFORMATICS. 
 

        Gangadhara G1                                               Dr. S. ARUN DAS2 

Research Scholar,                                                      Professor. 

Department of Studies in Geography,          Department of Studies in Geography, 

University of Mysore,                                         University of Mysore, 

Mysore.                                                                Mysore. 

Email -shrinivasganga@gmail.com 

 
 

Abstract:Groundwater is a key component of freshwater. It fulfills the water needs of different sectors for various uses in a 

nation. The present research aims to examine the hydro-chemical condition of the ground water. A Total eleven parameters were 

studied and analyzed over a GIS platform, for groundwater quality assessment. The significant elements such as Ph, EC, TDS, 

TH, Ca, Na, Mg, Cl, F, So4, No3, have been considered to assess the quality of water. For each element a thematic layer has been 

created.  Employing IDW method, and weighted overly analysis method an integrated water quality assessment at village level 

has been mapped. The result thus, obtained is useful for the identification of groundwater suitability for domestic purpose in the 

study area. Secondly, this research provides the groundwater quality condition and variations in the taluk to take decision for the 

sustainable groundwater development, groundwater quality supervision, and also for groundwater quality management actions.  

 

Index Terms :  GIS IDW, Groundwater quality, weighted overly. 

 

 

Introduction. 

Water is essential and key element for flora and fauna on the earth. Groundwater forms the major component of the freshwater 

(Er. Lakshmipriya A. R, 2016). It is useful for domestic, drinking, agricultural, and industrial activities and more importantly for 

the growth of natural vegetation. Groundwater is at high demand and at the same time at greater risk. Nearly, 1/3 of the world 

population is dependent on drinking purposes. Obviously, the ground water quality is vital matter to be considered. The most 

worrying fact is, the drastic increment of population and different land-use systems, utilizing beyond the advisable amount of 

fertilizer is adding chemical content into the ground water. Apart from the above, the direct discharge of sewer into the ground is 

another matter of high concern for the groundwater contamination. Therefore, regular monitoring of groundwater quality is 

essential, because, Groundwater is dynamic in nature  and the contamination may come from different sources to a particular area, 

even though, that particular area which may have zero contamination. The present study aims to assess the groundwater 

parameters like potential hydrogen, total dissolved content, total hardness, sodium, calcium, magnesium, fluoride, Sulphate, 

Nitrate, and electric conductivity. These aspects are helpful to understand the groundwater quality condition and the level of 

contamination in the study area.  
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Materials and Methods.   

Study area. 

 

 
 

 

 
H D.Kote Taluk is located between the 760.06' to 760.33' East longitude and 110.50' to 120.20' north latitude and the average 

elevation of this Taluk is 694mtrs from MSL. The total geographical area is 1116 sqm.  The Population density of the taluk is 168 

per s.q.k.m; it is below average mark of Karnataka state average population density. The total population is 179316, the sex ratio 

is 969M-997F, and the total literacy rate is 64.73. The annual rainfall is 1217mm; environmentally it has a prosperous condition 

large area covered by salubrious climate conditions. River Kabini is the major river source of agriculture, domestic, and drinking 

purpose, and it is one of the major tributaries of river Cauvery.  The river Kabini has two major streams namely Taraka and 

Hebbhalla in Heggadadevenkote taluk. The Kabini, the Taraka, and the Hebballa, dams are main reservoirs of H d kote taluks, 

and the total 17.30% of the area (18024 hectares) is covered by the forest.  The piedmont location with good rainfall and drainage 

network has favored this taluk to possess higher water table few decades ago. Due to intensive groundwater irrigation the water 

table has descended to considerable level. 

 

Methodology.   

The research is conducted in entire H D Kote, rural and urban areas, and the study included both primary and secondary data. The 

primary data has been collected from the farmer level, and secondary data has been collected from the central groundwater board 

government of Karnataka. The year 2020-2021Point-wise dug well data has been used.  The study has been done taking eleven 

parameters, which can determine the water quality, such as pH, TDS,TH,CA, NA,CL,MG,NO3,SO4,F,EC. For each parameter a 

thematic layer has been generated. To obtain the final output AHP Method, GIS IDW method, and weighted overly analysis 
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method has been used to integrate the   concentration of the above listed parameters. On this basis higher concentration to lower 

concentration of hydro chemical content in water at village level has been generated. Potential hydrogen, chloride, fluoride, 

sulphate, is the Main macro determinant factors of groundwater quality.  All eleven hydro-chemical factors assessment and result 

analysis is based on the Bureau of Indian standards for groundwater quality, and Karnataka state groundwater quality Norms. To 

analyze the data Arc GIS 10+, software was used. 

 

Groundwater quality standards. 

SL NO  Parameters Desirable Permissible Non -permissible 

  Range Range  Range 

1.  pH(Scale range) 6.5-7 7-8.5 >8.5 

2.  TDS  (mg/I) < 500 500-2000 >2000 

3.  EC  (µS /cm) <250-750 750-2000 >2000 

4.  TH (mg/I) <200 200-600 >600 

5.  CA (mg/I) <75 75-200 >200 

6.  MG (mg/I) <30 30-100 >100 

7.  NA (mg/I) <200 200 >200 

8.  CL (mg/I) <200 200-1000 >1000 

9.  SO4 (mg/I) <200 200-400 >400 

10.  NO3 (mg/I) <45 45 >45 

11.  F (mg/I) <1 1-1.5 >1.5 

   Source: Bureau of Indian Standards 

Groundwater quality data 

Source: central groundwater board, Government of Karnataka. 

Results and Discussion. 

Potential hydrogen. (pH). 

The pH value is the major water quality indicator in the Hydro chemical analysis system. The pH scale range begins from 0 to 14, 

pH value measures two types of groundwater quality condition such as acidity, Alkalinity, the pH value 7 indicate natural 

condition, below 6.5 indicate the acidic, and above 8.4 indicate alkalinity. The minimum permissible range limits given by the 

Bureau of Indian water quality standards is 6.5 -8.4. The maximum permissible range limit is 8.5 for drinking. Most of the 

sampling points fall under less than 8.5. Only one point of sample (Hampapura) has 8.63 values. This shows the Groundwater of 

this point has a slight alkaline nature, except this point remaining all the other points have not crossed the permissible limits in the 

study area. 

SL 
NO 

TYPE OF 
THE SITE 

DISTRICT 
NAME 

NAME OF 
THE SITE 

PH EC TH CA MG NA CL SO4 NO3 F TDS 

1 Dug Well Mysore Bheemanahalli 8.23 1470 450 16 10 118 199 89 42 0.41 0 

2 Dug Well Mysore Hampapura 8.68 1870 430 58 18 113 227 66 52 0.91 0 

3 Dug Well Mysore Heggadevanakote 8.21 1454 210 16 41 66 57 38 57 0.97 0 

4 Dug Well Mysore Nanjanayakanahalli 8.31 1073 260 40 39 78 106 44 40 0.41 0 
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Total dissolved solids, (TDS). 

The concentration of mineral composition dissolved in water is known as the total dissolved content  (Sudhakar at all.). TDS is 

one of the good indicators of Understanding the groundwater quality.  The TDS value is divided into three categories such as, 

desirable limit, permissible limit and non-permissible limit as per the BIS for the drinking, and domestic.  The desirable range is 0 

to <500Mg/I, the permissible limit ranges between 500-2000 Mg/I, and in non-permissible limit it ranges >2000 Mg/I. The result 

shows that all sampling points have desirable values. This indicates the excellent condition with non-salty nature. 

 

Electric conductivity, (EC). 

Electric conductivity assesses the strength of subsistence of the electric current. The electric conductivity is a good indicator of 

water quality. It is determined on the basis of the TDS ions. The Bureau of Indian drinking water standards has given three types 

of EC. The value of desirable range varies between <250-750 µS /cm, In the permissible limit the range varies between 750-200 

µS /cm and in non permissible limit the value is >2000 µS /cm. The analysis shows that all sample points have not crossed the 

permissible limit except Hampapura. The water sample at Hampapura is closer to the permissible limit (1870 µS /cm). The long 

term monitoring of TDS, can bring down the EC value to desirable range.  

 

Total hardness (T H) 

 The total hardness of water is caused due to presence of carbonate, bicarbonate, calcium and magnesium chloride, nitrate and 

sulphate. BIS estimated general instruction for the measurements of the total hardness such as the desirable limit and the 

permissible limit. The desirable limit is <200mg/I. Permissible limit 200-600 mg/I and >600 mg/I is undesirable. The result shows 

that almost all the part of H D kote taluk comes under the permissible limit category. 
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Calcium (Ca) 

The calcium content in the water determines the hardness. Formation of calcium in Groundwater is mainly due to increment of 

limestone, dolomite, gypsum, and gypsiferous.  Based on the Bureau Indian groundwater quality standards the Desirable limit 

range is <75 mg/I, and permissible range in between 75-200 mg/I, and >200 mg/I is advised as the non-permissible limit. The 

distribution of calcium content in the study area is within the permissible limit, and has not crossed the desirable limit i.e >75 

mg/I.  However, the value is getting closer to the permissible limit, on this account there is a need to monitor in future to keep the 

range not to reach the desirable limit i.e <75 to >200 mg/I.  

 

Magnesium , (Mg). 

Magnesium is an important mineral content in the Groundwater. Magnesium is added into ground water through two sources. 

Firstly, the minerals or the rocks get dissolved and are added into ground water. Secondly, the excess of fertilizers used in 

agriculture activities, is another cause for the increase of magnesium content in the water. As per the BIS groundwater quality, the 

prescribed magnesium range <30 mg/I is desirable, and the range between 30-100 mg/I is permissible limit, and >100 mg/I is 

non-permissible limit. The result is evident that, all most the entire H D kote Taluk encompass desirable limit, except the H D 

Kote town which posses permissible limit. 

 

 

Sodium (Na) 

Sodium is the most abundant mineral found on the earth's surface. Due to the process of evaporation and steaming from the soil, 

the sodium content is brought to normal condition through natural process. However, the lower content of sodium depends upon 

geological conditions. BIS has certified the range of sodium level in groundwater such as <200 mg/I, is the desirable limit, 200 

mg/I is a permissible range, >200 mg/I is the non permissible range. The obtained sample results in the study area ranges between 

70-120 mg/I. Therefore, all the sample points in the taluk are found within the desirable range and certified as good water quality. 
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Chloride (CL)   

Chloride is one of the major factor which determines the groundwater quality. It is evolved through chemical reaction with 

sodium-chloride. Chloride in the water is formed, when sodium gets dissolved in water from rocks and soils. The sewage water 

discharged into Ground increases the content of chloride in the Groundwater. As per BIS, <250 mg/I is the desirable limit, and 

250-1000 mg/I is the permissible limit, and >1000 mg/I is undesirable limit. The result describes the total chloride content in the 

study area as 57-20 range, and it comes under desirable condition. This, illustrate the area has the good condition in this aspect. 

 

Nitrate, (No3). 

Nitrate is one of the primary sources of water quality indicators. If Nitrate content is present in water more than 100mg, it will 

taste bitter. If shallow wells contain the value >45 mg/I, it causes meth megolbinemia (blue baby syndrome). It is found only due 

to the over utilization of fertilizer in agriculture.  Improper management practices cause to develop blue baby syndrome in 

humans. The result highlights that, the H D Kote town has crossed the maximum permissible limit, due to direct discharge of 

sewage water into ground. Next to H D Kote, Hampapura has the highest nitrate value. Except these two town points of the study 

area, all other sample points has good groundwater quality condition with respect to nitrate.  

 

 

 

Fluoride, (F). 

Water is polluted mostly from fluoride. Groundwater contains fluoride through dissolved geological formation (Fluoride is 

created when salts from the element fluorine combine with minerals in soil or rocks). In the case of excess of fluoride content in 

the water, it leads to development of dental related diseases. Based on the BIS, measurements, the fluoride content <1 mg/I is 

desirable range and 1-1.5 mg/I, is permissible range and >1.5 mg/I is non-permissible range. The total distribution of fluoride 

content in ground water in the entire H D Kote Taluk fall within the range of 0.45 to 0.97 mg/I.  And this ranges highlights that, 

the entire area of H D kote taluk have the desirable range, which is a good condition with respect to fluoride content in the ground 

water.  

 

 

Sulphate. (So4). 

Sulphate is produced naturally in ground water. The content of sulphate depends upon the amount of rain, temperature, and strong 

evaporation. The evaporation of water from the rocks produces concentration of sulphate. In such situations of ground water, the 

sulphate will be found in excess quantity. The BIS of groundwater quality prescribe the range <200 mg/I as desirable range, the 
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value between 200-400 mg/I is permissible range, and the range >400 mg/I is not permissible limit. The result shows that almost 

all the area of H D kote taluk    

Posses between 38-89 mg/I. This clearly envisages that the entire study area fall within a desirable range, obviously the water 

quality with respect to sulphate composition it is in good condition. 
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Result and Discussion.  

The present research aims to understand the scenario of hydro-chemical condition and the suitability of groundwater for domestic 

purposes. Based on the BIS standards, the thematic layer was categorized as the desirable limit, permissible limit, and non-

permissible limit. On this basis analytical hierarchy process was done `by assigning value in percent. To identify, the preferred 

water quality regions in the study area, the weighted overlay method was executed in the geo-informatics platform. The result 

summarizes that, the entire study area have not crossed the permissible limit with regard to all the eleven parameters chosen to 

know the quality of water.   

 

The integrated result obtained has been classified into first to eight ranks. From first rank to the eight ranks the quality of water 

increases. A bad quality of water in the study area accounts to a total of 2.49 percent.  Another 2.58% of the area posses low water 

quality which figures in third rank. About 1.10 % of the area experiences medium quality of water and comes under 4th rank. A 

total of 10.97% of the study area has an average quality i.e. 5th  rank.  Overall 47.63 % of the area contains the 6th rank, and it 

indicates the good quality of groundwater. Another 34.38% of the study area experiences the 7th rank. This rank position 

indicates that groundwater quality is very good.  A marginal amount of the study area i.e 0.81% consists of 8th to 9th rank value.  

This rank indicates the excellent quality of groundwater in the study area.  

 

The research reveals that, the zones coming under very low to medium condition of groundwater quality need to be focused for 

groundwater quality management action. The villages falling in this category of water quality are Hampapura, Hommaragalli, 

Jinnahalli, Deggalahundi, Marchalli, Sddiahnahundi, Kerehundi, Hirenandi, Madnahalli, Malaradahundi, Ankanahalli, 

Aalanahalli, Kaniyana hundi, Gollanabeedu, M.Mellahalli, Muddiahnahundi, Kalakodu, Kendegaudanapura and Kothegala. 

Ensuring the good quality drinking water to these villages should be considered as the top priority by the local administration. 

Secondly, those villages which are in the rank of 4th to 5 th should also be monitored in order to prevent these villages getting 

transformed to worse condition in future.  

Conclusion.  

A Comprehensive Study of hydro-chemical aspects along with the Potential hydrogen pH is a good method to understand the 

water quality. Realizing this, the present research has been deal in the similar lines. The result obtains on this basis indicates that, 

the entire study area is in good condition, except one village which exceeds the BIS permissible limits and is slightly affected by 

the alkalinity i.e ; (Hampapura-8.63).  

Total hardness and total dissolved content, electrical conductivity, sodium, calcium, magnesium; sulphate, fluoride, and chloride, 

parameters values have not crossed the BIS permissible limit. Only the nitrate content exceeds the permissible limit, especially in 

H D Kote town(57 mg/I), and this is due to indiscriminate use of fertilizer biological contamination, degradation of vegetation, 

solid waste dumping, and sewage water connected with groundwater recharge zones. And electric conductivity in almost all the 

regions is within the permissible condition. Only one sample (Hampapura-1870 µS /cm) is most likely to cross the maximum 

permissible limit.  The reason for this is the chloride (227-Mg/I,) content has risen due to direct discharge of sewage water, and 

also overutilization of fertilizer, and increasing groundwater pollution. On the other hand, almost all the samples are suitable for 

drinking purposes and also for other activities. A total of 95 % of the study area has desirable limits. Only 5% area has come 

under the permissible limit, and the study area does not exceed the permissible limits. 

Recommendation  

The research recommends time to time groundwater quality assessment, to avoid pollution activity. Farmers need be advised to 

use eco-friendly fertilizers, and pesticides for avoid soil, and groundwater pollution, especially in H D kote town and Hampapura. 

The study has identified the places which need to improve sewage water management methods especially in HD Kote town. 

Finally to maintain high level of permissible water quality few measures need to be implemented such as, Rainwater harvesting 

and artificial groundwater recharge plans in the study area. Most importantly the end user and the actual stake holders need to be 
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made aware about the implications of bad quality water and how the various types of pollutions can be avoided at each individual 

level and the entire village as a whole.  
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