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Abstract— Groundwater is one of the greatest hidden 

natural resources of earth’s crust and has been ubiquitous 

occurrence. Being an agrarian state, Tamilnadu basically 

depends upon its water resources for agriculture activities, 

food production and domestic uses. Groundwater has 

emerged as an important and indispensable resource in the 

absence surface water resources to meet out the different 

sectoral demands. With the increasing use of ground water 

for various activities, the fast decline in ground water takes 

place. In order to prevent the aquifer from fast depletion, the 

artificial recharge is resorted to. Keeping in mind to avoid 

fast decline in groundwater levels in Olakkur block of 

Villupuram district, a study has been undertaken to identify 

the favorable areas for groundwater recharge zones with an 

aerial extent of 270 sq.Kms, using remote sensing data and 

GIS techniques. The various thematic maps such as Soil, 

Geology and Geomorphology extracted from satellite 

imagery IRS IC – LISS III PAN Merged with spatial 

resolution of 23.5m, Slope (%) extracted from SOI 

toposheets with the scale of 1:50,000 and rainfall map 

extracted from the water table data and rainfall data.  Using 

spatial analysis tool in Arc GIS 9.2, the above themes have 

been integrated and the areas suitable for groundwater zones 

have been obtained. The areas for groundwater recharge 

have been categorized in terms of highly favourable, 

moderately favourable and poor recharge zones. 
Key words: Groundwater, Olakkur, IRS IC, Soil, 

Geomorphology, GIS. 

I. INTRODUCTION 

Water is becoming one of the scarce commodities in our 

day-to-day life even in rural as well as urban areas, due to 

reduction in infiltration opportunity time by deforestation in 

rural areas and large scale paving of the surface in urban 

areas. Ground water is precious resource of limited extent. 

In order to ensure a judicious use of ground water, proper 

evaluation is required. The  present days GIS has effective 

tool for evaluating the ground and surface water resources, 

recharge sites, identifying contaminated sites, land use 

pattern, land cover etc(Ramamoorthy.P et al.,2014). 

In recent years several workers such as 

Teeuw 1995; Goyal et al 1999; Saraf A.K.and Choudhary 

P.R. 1998; Murthy, 2000; have successfully applied remote 

sensing and GIS technique for groundwater prospecting 

andrecharge sites. Krisnamurthy etal.,1996; Jaiswal et al., 

2003; have used GIS to delineate groundwater potential 

zones. Identification of potential zone ever remains a 

mystery. Hence geoscientists were adopting various 

techniques to target groundwater. Amongst high  resolution  

satellite images are increasingly used in groundwater  

exploration because of their utility in identifying various 

ground features, which may serve as direct indicators of 

presence of ground water (Krishanmurthy, et al., 1996; Das 

etal.,1997; Ravindran and Jayaram,1997; Pratap, et al., 

2000; Sankar, 2002; Bahuguna, et al.,2003; Jagadeeswara  

Rao,et al.,2004;  Ratnakar Dhakate,et al., 2008). 

A. Study Area: 

The study area Olakkur block which is one of the blocks in 

Villuppuram district, Tamilnadu. The block is situated in 

northern part of Villuppuram district. The Olakkur block lies 

at latitude of 12º 10’ to 12º 25’N and longitude 79º 35’ to 

79º50’E.  The area falling mostly with in the survey of India 

topographic sheets of 58 P/11, 58 P/12, and 58 P/15 on 

1:50,000 scale. The total area is 270.5 sq.kms(Fig.1). 

 
Fig. 1: Location map of study area 

B. Geology:   

Geology map is prepared from GSI maps of 1:50,000 

scales.It is useful to study the aquifer characteristics like 

aquifer thickness type of aquifer, porosity, permeability etc. 

and also for selecting site for construction of check dam, 

ponds etc. The entire block is underlined by charnockites, 

hornblende Biotite Gneiss. Charnockites is the dominant 

lithology of the study area(Fig:2).    

 

Fig. 2: Geology Map of study area 

II. GEOMORPHOLOGY 

The geomorphology map is prepared from IRS IC – LISS III 

PAN Merged with spatial resolution of 23m. 

Geomorphology is a basic and applied science in general 
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and as a tool for searching groundwater resources in 

different geomorphological landforms in sedimentary and 

basement rocks, which plays an important role in the water 

resources study. 

Geomorphological studies from one of the most 

important aspects in the evaluation of water resources both 

surface and groundwater. The study of geomorphology 

plays a significance control over the groundwater region, 

relief, slope, and depth of weathering, thickness of 

deposition, nature of the deposited materials and the 

assemblage of different landforms. The predominant geo-

morphological features that are found in the study area are 

pediment, buried deep pediment, shallow pediment, hills 

and water bodies (Fig:3). 

 
Fig: 3: Geomorphology map of study area 

III. LINEAMENT 

Lineaments are surface manifestation of the linear fractures 

like faults, joints and fractures, groundwater potential of 

high order is indicated where lineament run along and across 

the weathering rock deposit are intersect on another. In 

general lineament is considered as good potential zones for 

groundwater targeting as they reflect high porosity and 

hydraulic conductivity of the underlying materials 

(Subagunasekar Ma and M.C. Sashikkumarb,2012).The 

lineament map of study area shown in Fig:4. 

 
Fig: 4: lineament map of study area 

IV. SOIL MAP 

Soil plays an important role (a) encouraging or discouraging 

the recharge of groundwater and (b) determining the quality 

of ground waters. The study area is bounded by hydrological 

soil A, hydrological soil B, hydrological soil C, hydrological 

soil D and water bodies. The hydrological soil C found to be 

more in the study area which is shown in the fig (5). 

Hydrological soil group ―A‖ is having more 

infiltration rate, less runoff potential and more amount of 

water percolate inside the soil surface than the rest three soil 

groups, so it indicates more potentially for ground water 

recharge. Similarly other hydrological soil groups like ―B‖, 

―C‖, and ―D‖ potentially different. ―B‖ is having moderate 

runoff potential and covers a major part of the area, so the 

recharging capability of ground water turns moderate.  

The soil group ―C‖ is having more runoff potential 

and less infiltration, so it indicates the rate of recharge is 

minimum than any other groups like ―A‖ or ―B‖.     The 

Hydrological soil group ―D‖ is the most undesirable one 

having more runoff and less recharge. 

 

Fig. 5: Soil map of study area 

A. Drainage: 

This map is also prepared from survey of India toposheets 

58 P/11, 58 P/12, 58 P/15 and on 1:50,000 scale. This map 

is useful to know the rainfall infiltration and the runoff and 

also to understand the groundwater flow direction and 

recharge mechanism. The study area is almost a plain with 

poking relief and is dominated by a small extent.  The major 

drainage patterns found in the study area are trellis and 

dendritic types. The drainage map is shown in  Fig (6). 

 
Fig. 6: Drainage map of study area 
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B. Slope: 

Slope is an important factor for the identification of 

groundwater potential zones. High degree of slope results in 

rapid runoff and increased erosion rate with feeble recharge 

potential (Magesh et al., 2011 a,b). Slope plays a key role in 

groundwater occurrence as infiltration is inversely related to 

slope (Agarwal, E et al.,2013). The areas having less slope 

considered excellent for groundwater storage, because less 

run off and   high infiltration .The areas having high slope 

cause relatively high runoff and low infiltration hence it is 

unfavourable for groundwater storage .The slope map is 

derived from Digital Elevation Model using 3D Analyst tool 

in ArcGIS9.2. Fig (7). 

 
Fig. 7: Slope map of Study area 

C. Groundwater Potential Zones: 

The thematic maps such as geology, geomorphology, soil, 

lineament, drainage, slope are integrated with Arc GIS 

software and assigning the weighted values and rank 

(Table:1) The weightage of each criterion was finalized on 

the basis of the ranges of the maximum and minimum 

values within each theme. The groundwater potential zone 

map was prepared by weighted overlay analysis using the 

thematic maps on geology, geomorphology, lineament, soil, 

slope. The ground water potential zones map (Fig:8) was 

prepared and  classified as  (i) Highly favourable (ii) 

Moderately favourable (iii) Less favourable (iv) Poor. 
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Table 1: Ranks and weightages of parameters for 

groundwater potential zones 

 

Fig. 8: Groundwater potential zone map 

V. CONCLUSION 

Ground water potential zones have been identified by 

integration of the geology map, geomorphology map, soil 

map, drainage map, lineament ma and slope map. The study 

reveals that buried pediment (deep), buried channels are 

favourable for groundwater potential zones. lineaments and 

fractures  contribute good source of groundwater in the 

study area olakkur block. The north east portion of study 

area falls good sources of groundwater in the study area. 

The groundwater potential zone map was generated through 

the integration of geomorphological, geological and 

lineament mapping it may be useful for developing and 

managing the groundwater sources in the study area. 
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