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 The groundwater quality is a major issue in the villages and towns in kodaganar 
watershed. The water utilization is increasing rapidly due to the increasing population. 
The groundwater studies revealed that there is an overdraft in the watershed for 
domestic, agriculture and industrial usage. In this study various thematic layers like 
land use/land cover maps were prepared using ARCGIS software. The water quality 
data were collected from twenty wells in the kodaganar watershed. Maps describing the 
quality parameters were prepared using IDW interpolation techniques in ARCGIS 
environment. The interpolated maps were reclassified to categories based on the quality 
standards prescribed by WHO and ISI. Groundwater quality maps were prepared by 
utilizing the layers using weighted overlay analysis. The area where quality degradation 
has taken place is compared with the land use practice and other thematic layers. The 
relation between the thematic layers and the water quality were analysed. 
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INTRODUCTION 

 
Groundwater availability and its quality are the two major issues in the recent years. The groundwater 

quantity and quality can be modelled through several programs. Most of the models take only attribute values 
for processing. Various attribute based groundwater models were available since a long time. Very few models 
take spatial variability’s like geological variation, geomorphologic variations, etc during its process life cycle. 
After the modelling process, the output should be effectively visualized for decision making. Three dimensional 
visualization only can act as an efficient tool for decision making.MODFLOW is one such tool which takes 
spatial variability and three dimensional visualisation into its process. Modflow is an effective tool developed by 
USGS which can model groundwater availability and quality. The model development cannot be started without 
some preliminary information. This preliminary information can be obtained only through remote sensing and 
geographic information system. The study area visits can be planned and repeated visits are much reduced. 

Literatures helped in identifying the water quality issues and visualisation problems faced. (Matthias Raiber 
et al. 2012) The statistical results and regression models generate only numerical values. These outputs can be 
viewed through special software which can produce spatial output. Visualisation of the results of the 
multivariate statistical analyses and distribution of groundwater nitrate concentrations in the context of lithology 
highlighted the link between groundwater chemistry and the lithology of host aquifers. (Saro Lee et al., 2012) 
The Artificial Neural Network model is used for regional groundwater mapping, here spatial data were used for 
analysis through ANN and the output is extended spatially through interpolation procedure. The three 
dimensional groundwater flows was applied to simulate water level change in the complex multi-aquifer 
systems. 

 
Methodology: 

The kodaganar basin map and other hydrogeological maps were used to extract information about study 
area. The groundwater quality data were collected by field visits. The SRTM(Shuttle Radar Topographic 
Mission) data is used for delineating the sub-watershed, water body and drainage pattern.The sub-watershed and 
drainage information were extracted by hydrology tool in spatial analyst toolbox in ARCGIS software. The 
aquifer parameters were derived from Pumping test. These data were used for analyses. The groundwater quality 
data were plotted as a layers. The quality parameters were taken as data in the spatial database. These data were 
used as input for the interpolation procedures. The maps were prepared for every quality parameter and 
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reclassified based on the WHO and ISI standards. Weighted overlay analysis was done by using all these maps 
of the study area. 

  
Study Area: 

 

 
Fig. 1: Blocks in Kodaganar basin 

 
The study area, kodaganar basin is situated between 10°10’35” to 10°34’51”latitude and 77°37’45” to 

78°13’40”longitude with an extent of 1540km2. The study area comprises of eleven blocks with a population of 
2 million. The water level in the area varies from 4.5m to 10 m below ground level during post-monsoon and 
pre-monsoon respectively. The index map of the study area is given in figure-1. The terrain slope varies from 0 
to 89degree and drain towards Kodaganar River. The kodaganar watershed composed of highly and partially 
weathered hard rocks. The depth of the aquifer is considered upto 30m. The weathering period is during tertiary 
period.  

 
RESULTS AND DISCUSSION 

 
The various thematic layers like geology, geomorphology, etc were used in  this study is displayed and 

discussed statistically as tables in this section. 
 
Lithology in the study area: 

The lithology map of kodaganar basin is displayed in figure-2. shows about 70 percent of the area is fissile 
hornblende biotite, charnockite covers about 22 percent and rest of the area is covered by quartzite, migmatite 
gneiss, anorthosite, granite, hornblende-biotite gneiss and ultramafic rocks. 
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Fig. 2: Lithology Map of Kodaganar Basin 

 
Table 1: Attribute abstract of Lithology map of the kodaganar basin. 

Sl.No. Lithology Area 
(km2) 

Percentage 
% 

1 Fissile hornblende biotite gneiss 1078 70 
2 Charnockite 342 22 
3 Quartzite 78 5 
4 Migmatite gneiss 18 2 
5 Anorthosite (Basic rocks) 14  

<1 6 Granite 7 
7 Hornblende-biotite gneiss & Ultramafic rocks <3 

 
Geomorphology in the study area: 

The geomorphology map of the kodaganar watershed in figure-3has 27 percent shallow weathered 
pediplain, nearly 60 percent of the study area is composed of structural hills, colluvial fan and shallow buried 
pediment with nearly equal proportion. Pediment, valley fill, moderate buried pediment, bazada, denudational 
hills, residual hills, inselberg, linear ridge/dyke, alluvial fan. 

 

 
 
Fig. 3: Geomorphology map of Kodaganar basin 
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Table 2: Attribute abstract of Geomorphology map of the kodaganar basin. 

Sl.No. Geomorphology Area 
(Sq.Km.) 

Percentage 
% 

1 Shallow weathered Pediplain 421 27 
2 Structural Hills 345 23 
3 Colluvial fan 336 22 
4 Shallow Buried Pediment 310 20 
5 Pediment 81 5 
6 Valley Fill 11 

<3 

7 Moderate Buried Pediment 10 
8 Bazada 7 
9 Denudational Hills 6 
10 Residual Hills 5 
11 Inselberg 2 
12 Linear Ridge/ Dyke 2 
13 Alluvial fan 0.1 

  
Landuse in the study area: 

IRS level-1 classified landuse map of the study area is used. There are three classes in the study area 
namely agricultural land, built-up land, Forest, wasteland and water body. About 75 percentage of the basin is 
used for agriculture related activities. Three major settlements dindigul, ambathurai and vadamadurai are 
displayed as blue colour in the figure-4. 

 
Fig. 4: Landuse map of Kodaganar basin 

 
Table 3: Attribute abstract of Landuse map of the kodaganar basin. 

Sl. No. Landuse Area 
(Sq.Km) 

Percentage 
% 

1 AGRICULTURAL LAND 1157 75 
2 FOREST 218 14 
3 WASTELANDS 62 4 
4 BUILT-UP LAND 49 3 
5 WATER 55 3 

 
Soil in the study area: 

Figure-5 shows the soil in the study area. It comprises mainly of alfisols, entisols and inceptisols. These 
soils are good for vegetation. People here practice agriculture in this area.  
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Fig. 5: Soil map of Kodaganar basin 

 
Table 4: Attribute abstract of Soil map of the kodaganar basin. 

Sl.No. Soil Area 
(sq.km) 

Percentage 
% 

1 ALFISOLS 555 36 
2 INCEPTISOLS 484 31 
3 ENTISOLS 212 14 
4 RESERVE FOREST 143 9 
5 VERTISOLS 75 5 
6 FOREST UNSURVEY 46 3 
7 MISCELLANEOUS 26 2 

 
Water Body Details: 

There are several number of small water bodies in the study area. The kodaganar river is the major river in 
the study area. The total area of water body is 58 km2 in which only 10 percent area is covered by river. 

 
Table 5: Attribute abstract of water body of the kodaganar basin. 

Sl.No. Type Area 
(sq.km) 

Percentage 
% 

1 Tank 54 90 
2 River 4 10 

 
Terrain and Water level information in the study area: 

Terrain information is obtained from SRTM (Shuttle Terrain Topographic mission) data.  The contour maps 
were prepared in Arcgis environment. The elevation ranges from 230 to 370 meters above mean sea level. 
Figure-6 shows the higher elevation contours are in the southern side and the lower elevation at the northern 
side. 

Water quality data were collected at different depths around the study area. The depth details were plotted 
in ARCGIS software and displayed in Figure -7. The wells were at higher depths in higher elevation zone than 
in the lowere elevation zone. The study area clearly shows that the general slope is towards the north. The 
terrain elevation brings several drainage streams to confluence in the kodaganar river basin. The contour map 
along with the well depth, depicts the terrain information along with the water table information. The 
groundwater movement can be predicted by observing the figure. 
 
Groundwater Quality Map: 

The groundwater quality maps were prepared for the quality parameters. The maps areprepared by using 
interpolation procedures All the maps were reclassified for compatibility in overlay analysis in arcgis software. 
The prepared maps were aggregated by assigning weights. The map prepared by using these steps is shown in 
figure-8. 
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Fig. 6: Contour map of Kodaganar basin 

 

 
Fig. 7: Terrain and well details of Kodaganar basin 

 
 
Fig. 8: Groundwater quality map of Kodaganar basin 
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Table 6: Groundwater Quality details of the study area. 

Well 
No Taluk Block Village 

TDS 
mg/l 

No 
mg/l 

Ca 
mg/l 

So 
mg/l 

Mg 
mg/l 

Cl 
mg/l 

F 
mg/l 

pH 
mg/l 

1 Dindigul Reddiarchatram Palayakannivadi 510 8 31 29 51 41 0.6 8 
2 Dindigul Athur Ambathurai 1468 34 102 114 98 457 0.1 8 
3 Dindigul Athur Athoor 296 5 32 24 28 52 0.3 8 
4 Dindigul Dindigul Dindigul 929 13 46 64 66 207 0.6 8 
5 Dindigul Sanarpatti Vembarpatti 819 5 50 57 57 212 0.8 8 
6 Dindigul Reddiarchatram Palayakannivadi 785 26 80 49 60 155 0.5 8 
7 Dindigul Sanarpatti Madur 711 11 49 29 40 41 0.6 7 
8 Dindigul Sanarpatti Kambiliampatti 568 12 43 22 42 128 0.6 8 
9 Dindigul Sanarpatti Koovanuthu 507 7 42 24 36 88 0.8 8 
10 Vedasandur Vadamadurai Vadamadurai 887 7 79 93 55 322 0.4 8 
11 Dindigul Sanarpatti Pudupatti 497 4 53 27 43 95 0.6 8 
12 Dindigul Dindigul Chettinaickenpatti 1111 20 80 80 103 425 0.6 8 
13 Dindigul Reddiarchatram Palakkanuthu 821 16 53 45 98 236 0.6 8 
14 Vedasandur Vadamadurai Puthur 654 14 48 42 38 149 0.9 8 

15 Dindigul Athur 
Annamalaiar Mills  
Colony 698 12 72 56 69 228 0.6 8 

16 Dindigul Sanarpatti Sanarpatti 581 6 41 34 41 123 0.8 8 
7 Dindigul Reddiarchatram Periyakarisalpatti 1148 34 153 90 83 365 0.2 8 
18 Dindigul Dindigul Dindigul 1336 24 123 113 76 500 0.6 8 
19 Dindigul Dindigul Sukkampatti 913 27 63 63 82 233 0.9 8 
20 Vedasandur Vadamadurai Thangammapatti 606 11 50 66 44 92 0.9 8 

  
Standards <500 <45 <75 <250 <50 <200 <1.5 6.5-7.5 
Average 792 15 65 127 61 127 1 8 

 
The average total dissolved solids in the groundwater of the kodaganar basin are 792 mg/l which is beyond 

the WHO standards. The TDS is very high in Ambathurai, Chettinaikenpatti, periyakarisalpatti and some area of 
dindigulvillage. The average nitrate level in the kodaganar basin is 14 mg/l which is much less than the 
standards (45 mg/l). The average calcium level in the study area is 65 mg/l which is slightly less than 75mg/l. 
The villages Ambathurai, palayakannivadi, vadamadurai, chettinayakanpatti, periyakarisalpatti and some parts 
of dindigul have more than the WHO standards. The sulphate level in the kodaganar basin is much less than the 
WHO standards. The average magnesium level in the study area is higher than the standards. 60% of the wells 
have exceeded the limit of general acceptability. The chloride level in 45% of the wells are higher than the 
acceptable level and the average level is 126 mg/l which is less than the limit of general acceptability. The 
individual and average fluoride level in the study area is less than the acceptable limit. The pH value in the study 
area clearly shows that the water has alkalinity in all the areas.  

 
Conclusion: 

The average annual groundwater potential in the kodaganar watershed is estimated as 1386 million cubic 
metres. This shows the study area has a considerable quantity of groundwater for utilisation. However certain 
quality parameters of groundwater in the kodaganar basin arepoor. Some of the quality parameters are getting 
deteriorated. Special measures are required to maintain the quality of parameters. The villages Ambathurai, 
Chettinaickenpatti, Periyakarisalpatti, and some parts of Dindigulrequires special attention in terms of quality.  

The water quality map was overlaid over landuse map and analysed. The analysis revealed that the area of 
poor quality lies mostly in built-up areas and agricultural areas. The agricultural area with wet crop cultivation 
has poor groundwater quality. Ambathurai village in athur block, the north eastern part of dindigul was worst 
affected by quality issues. The water bodies like pond, wells, etc in this area were also affected. Vadamadurai 
village also has poor water quality. 

Weathered fissile hornblende biotite gneiss bears a considerable quantity of water, in some places it has 
poor quality. Shallow buried pediment, shallow weathered pediplain and colluvial fan are the major 
geomorphological class which has poor quality. Alfisols, Inceptisols and Entisols are the types of soil in the 
poor quality area. The population in built-up area and the agricultural practices are the factors for poor quality in 
the kodaganar basin. 
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