Available online at www.scholarsresearchlibrary.com

Q"“ed Scig

<)

2
Scholars Research Library g %
Scholars Research Archives of Applied Science Research, 2013, 5 (2):234-240 2 vg
(http: //scholarsresear chlibrary.convarchive.html) C\"\-Q
Library

I SSN 0975-508X
CODEN (USA) AASRC9

Geomatics approach to demar cate groundwater potential zones using remote
sensing and Gl Stechniquesin part of Trichy and Karur district, Tamilnadu, India

Pandian. M and Kumanan. C. J

Centre for Remote Sensing, Bharathidasan University, Khajamalai Campus, Tiruchirappalli, India

ABSTRACT

Water is renewable resource occurs in three forms viz, Liquid, solid, vapor (gaseous), all these tree forms of water
are extremely useful to man. No life can exist without water. Snce, water is an essential for life as like that of air, it
has been estimated that in the human body two-third portion is constituted by water. The water is not only essential
for survival of human beings, but also for animals, plants and other living beings. The present study is attempted to
identify the groundwater potential zones using remote sensing and Gl S techniques. Using sequential by preparing of
thematic maps like lineament, geomorphology, land use and land cover, lithology and soil map and managing these
GlSlayersin Geo-database and assigning weightages based on the correlative factors that appear to be important
in holding / processing of recharge of water and ground water potential content. By integration of weightages to
acquire more effective score to discriminately demarcate the ground water potential zone in the present land units.
The study of soil is added as an important theme/ data since it beholds the infiltration limitation through monsoon
precipitation and in granulizing the effect of surface runoff based on their material content.By keeping all these
facts a predominant speckie to identify the groundwater potentiality the weightages analysis helped in achieving the
goal by the basic hydrological knowledge, through field exploration and GIS capabilities. This study helped to
delineate the potentiality as moderate potential, and some part have been classified as high potential zones, low and
very low potential zones and only few areas have been classified as very high groundwater potential zones.
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INTRODUCTION

Water is renewable resource occurs in three forimsliquid, solid, vapour (gaseous), all these fimens of water
are extremely useful to man. No life can exist withwater. Since, water is an essential for liféilkesthat of air, it
has been estimated that in the human body two-glortion is constituted by water. The water is ooty essential
for survival of human beings, but also for animalants and other living beings.Hydrology is thedst of water, in
the broadest sense, hydrology deals about the mema, distribution, movement, and chemistry of vaditers.
Hydrology can also defined as the science thatsdeith the processes governing depletion and regiierent of
water resources over and within the surface ohaarany state of its existence.lt is evident tlih the knowledge
of this science, we would be in a position to desigth greater reliability in irrigation and theofid control works,
power projects, municipal and industrial water dygthemes, navigation works etc., all these ptsjeequire a
precise assessment of stream flow which could be deith the help of the sciences of hydrology adra
metrological. The study of the precipitation ruti iflationship has been one of the primary aimthefscience of
hydrology.The developmental index and developmepitaining of a country/ nation mostly depends snwiiter
resources potential. It is a proven fact that thriral resources and natural disaster are cordrbyegeo- systems
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and the geological processes/ geodynamics.The tawolaf such fluvial geomorphic and the geologipedcesses
and their temporal changes over a time are diffiaalit involves the mapping and modelling of aytaamount of
multifaceted geospatial databases on various getesg viz: Lithology, Structure, geomorphology, darse/Land
cover, Hydrology etc.P.JagadeeswaraRao, P.Haraig®ctober 2009) Vol.13, No.4, Selection of growuatbr
potential zones in and around Madhurawada Domegk¥iepatnam District - A GIS approach.S.Shahid, I$alh
and J.Roy remote sensing, 2000, vol. 21, no. 9949924A Geographical Information System (GIS) indgign
tool is proposed to demarcate the groundwater fiaterone in a soft rock area using seven hydramgodl
themes: lithology, geomorphology, soil, net recleadyainage density, slope and surface water b@hés IRS-1B
LISS-II data was used in Midnapur District, WestnBal, India.K. Sankar Vol. 30, No. 3, 2002 Evalaatiof
Groundwater Potential Zones Using Remote Sensirtg DdJpper Vaigai River Basin, Tamil Nadu, Indialates
the potential zones for groundwater targeting usif@ - ID LISS Ill geocodeddata. The geology, gegmhology,
lineament tectonic maps are generated and integtatevaluate the Hydrogeomorphological charadtesiof the
upper Vaigai river basin and demarcate the groubelwgzotential zones.Gupta and Ganesharaj (198% haed
satellite images and bore well data for the dentimcaof possible groundwater potential zones bylyaieg
hydrogeomorphology of the area.Omprakash, Dubey. €1989) have evaluated the groundwater resouncpart
of Indo-genetic plain using LANDSAT CCT,(band 5 andmages)SathyanarayanaRao (1983) has developed an
integrated deformation model using remotely semisgd for groundwater targeting in hard rock areastfe part of
Andhra Pradesh.

STUDY AREA

The area chosen for the study comprise of partriwhy and Karur Districts of Tamilnadu, India. Teudy area
covers approximately (625.306 sq.km).The study &reapart of Trichy and Karur, which is bounded\Nigmakkal
district in the North, Dindigul district in the Sihy Erode district in the West, and Thanjavur distin the East.
Latitude: 78 15’ -78° 30’Longitude: 18 30’ -1¢ 45'the distribution of rainfall in the study ares énly due the
north east monsoon and minimum during winter. Theamemperature ranging from 3%2to 40.4C during
March to September and the area experience coonatdi during December to February.The area is coatpbsth
of hilly as well as plain terrain. Denudation hitlan be seen in the North- South part and somduashills were
distributed along the area. The drainage pattefinés the hills and lesser along the plains.Cayverthe major
river flowing N-S along thearea.Mamundyar is thieeotriver which comes from Southern side, flowiogvards
North and finally joined with Cauvery River. The maalso been seen the Kadavur sector.Proposed [Suge
Industries in Karur District, Thogaimalai —Grank&ning activity and Cement Factory ActivityKadavaCement
Factory Activity.

MATERIALSAND METHODS

The main objective of the present study is to idfgthe Groundwater potential zones of Trichy anarit District
(SOI Toposheet: 58 J / 6, 1:50,000 scale) usingtersensing and GIS techniques.The sequential isteps study
arealdentification of the boundaries of the stuthaa Preparation and conversion of prepared themadps into
computer digital format by digitization techniqusiblg SOl Toposheet 58 J/6 the Base Layer and #iaatte map
were prepared.From the satellite imagery (IRS 184.I- Ill, Path -101, Row -066) the lineament map,
Geomorphology map, and Land use and land coverweap prepared.Geology map of the study area isapedp
using the Geological Survey of District ResourceprBased on the character, the features in diffettesatic
layers were assigned with different weightages eslaccording to the potential for groundwater.Aftex layers
were integrated using GIS and then the area cadassified as high, moderate and low groundwateergal
zones. The choice of software packages selectiengrglly based on the user requirement. There tarelard
commercial GIS packages now available in the mar{gtc GIS 9.3+).ENVI 4.6.
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The following schematic diagram shows the methogplaf the present work.

REMOTE SENSING
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TABLE1: WEIGHTAGE FOR GEOMORPHOLOGY BASED ON GROUNDWATER PROSPECTS

S.No Criteria Features Weightage | Rank
1. Hill Top 1
2. ResiduaHill 1
3. Debris slop 1 Low
4. Ridges 1
5. Geomorphology| Shallow Pediment 1
6. Moderate Pediment 2 Medium
7. Bajada 2
8. Deep Pediment 3 .
9. Water bod 3 High

TABLE2: WEIGHTAGE FOR LANDUSE / LANDCOVER BASED ON GROUNDWATER PROSPECTS

S. No Criteria Features Weightage | Rank
1. Land Without scrub 1 Low
2. Built-up land 2
3. Land use/ land cove| Scrub forest 2 Medium
4. Open fores 2
5. Agriculture lanc 3 High

TABLE3: WEIGHTAGE FOR SOIL BASED ON GROUNDWATER PROSPECT

S.No | Criteria Features Weightage | Rank
1. Clayey soil 1 Low
2. Calcareous clay soll 2
3. Soil cracking clay soil 2 Medium
4. Gravelly loamy soil 2
5. Gravelly clayey 3 High

Drainage map was prepared from the SOI Toposh&el (%). Here all the possible rivers, streamstanéls were
digitized. Mamundyar River, Kodamurutyar River wde major rivers flowing in the area. Mamundyar and
KodamurutyarRiver flows NE —SW. we can identify ajor Ponnaniyar Dam in the W — E central part.Daga
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map (fig-2),Geomorphology is the science of stugdyiime external expression and architecture of thegb earth
when the terrestrial rocks are exposed or variauthe crust of the earth exposed. It is subjecteddxternal
morphodynamics and morphotectonic processes sudmo@zontal convergent and weathering process due t
temperature variants, biotic interference, hydridaly interference etc., and the destructive andstrantive
processes and the related interactive processesl g¥osion and the construction and the deformatfdhe earth
crust volcanic eruptions, geothermal processeshetwe the art of geomorphic mapping has only asmd for the
last six or seven decades especially the geomorpajping has gained great importance after therdasfenodern
remote sensing technology.Geomorphology map (figi8$ 1C LISS Il imagery was used for preparingdaise /
land cover map on 1:50,000 scale by visual intégtian methods. In this study area, land use caisg into
various categories like Built up land, Agricultdamd, scrub forest, Open forest, Tanks, Ponnatfidgemn, Land with
scrub, Land without scrub, Major settlements., Tdrelluse and land cover pattern are classified baséide NRSA
nomenclature. The land use / land cover patterribeobtudy area is classified from the satellitagery based on
the image interpretation techniques by suing tmalteariations, texture, pattern, size, shape ast@ation etc.,
and digitized through ArcGIS software. Land luised cover map (fig-4).Using the district resouroaep the
lithology of the area has been mapped as a layanit®, amphibolite’s, hornblende Biotite Gneisaldz Granulite
and Limestone, Pyroxene granulite, Pink Augen Gnéiartzite and Charnockite rocks etc., were tio&s found
in the area. Granite Mining also can be seen tha iar Thogaimalai. Geomorphology map (fig-5).

DATA INTEGARTION

Weighted Index Overlay Analysis

Weighted Index Overlay Analysis (WIOA) is a simplied straightforward method for a combined analgéimulti-
class maps. The efficiency of this method lies thanhan judgment can be incorporated in the analysiweight
represents the relative importance of the paramesed-vis the objective. WIOA method takes intasioleration
the relative importance of the parameters and ldsses belonging to each parameter. There is ndatad scale for
a simple weighted overlay method. For this purpasiteria for the analysis are defined and eactameter is
assigned importance (Saraf and choudhury,1997 arad and Choudhury, 1998). Determination of weightaf
each class is the most crucial in integrated aiglgs the output is largely depends on the assghof appropriate
weightage. Consideration of relative importancedéeto a better representation of the actual grosituhtion
(choudhury, 1999). Considering the hydro- geomarptonditions of the area, weighted indexing hatoWahg
parameter namely Geology, Geomorphology and lamd/Usand cover the weightage values were assigndd a
integrated in GIS environment.

CONCEPT OF GROUNDWATER MAPPING

Almost all groundwater resources are vulnerableatdous degrees. The accuracy of its assessmeahdgpabove
all, on the amount and quality of representativé egliable data available. The required data isroftot available
and thus the scale of mapping is often limitedrtwald scale maps.The original concept of groundwatkrerability
was based on the assumption that the physicala@mient may provide some degree of protection refelw as the
barrier zone with regard to contaminations (theakx entering the sub-surface water(groundwateures). The
earth materials may act as natural filters to stimg some contaminates. Water infiltrating atltre surface may
be contaminated but is naturally purified to sonegrde as it percolate through the soil and othe §rained
materials in the unsaturated zone.Hence a grourdvwgatential map has been generated for the stiety @sing
geographical Information System (GIS. In order ¢hiave this, a number of spatial attributes needetanapped,
such as geology; Geomorphology, land use/ landroetee then these are weighted and prioritized.

RESULTSAND DISCUSSION

On the basis of weightages assigned to each amg thamatic layer, unique polygons were identiffetving their
own relative weightage combinations. Now, for eacld every polygon combinations, all the weightagese

cumulated and these values and ranging from5 to Bd8ed on the range of cumulative values the lasabeen
categorized into three priority zones. They are...4:24.6 (Very low potential zone)21.7-48.7 (Low ¢mial

zone)48.8-72.8 (Moderate potential zone)72.9-9@1i§h potential zone)96.10-121(Very high potendahe)
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CONCLUSION

The present study reveals that remote sensingsigemdid technique for natural resource assessfoertérrain
analysis. Remote sensing provides information ofi@@ within a short time at low cost. It is anigpénsable tool
for environmental monitoring, climatic conditiongagraphical, Geomorphologic mapping, hazard managgm
resource estimation, urban planning, and to stidyagriculture practices remote sensing technigusuitable
technique. By this technology information on aaarrcan get for a micro level of all aspect. Thead#btained from
this technology is user friendly and multidiscigliz. All the thematic maps were converted into diihster
format) and superimposed by weighted overlay mefhark and weightage wise thematic maps). Fronattaysis
the groundwater potential zones in-terms of vemy, ltbow, moderate, high and very high groundwatetreptial
zones.In order to learn the basic knowledge ofalisterpretation and image processing, | havertdkes area to
identify the area potential for the occurrence obugpdwater, by using different thematic layers @eihg to
geomorphology, and land use / land cover, GeolStppe and Soil were assigned with weightage vadigesrding
to their favourness for groundwater and integrate@1S environment and classified into very loww|anoderate,
high and very high groundwater potential zonesthis study, major part of the area have been dledsas
moderate potential, and some part have been d¢tabsi$ high potential zones, low and very low poétzones and
only few areas have been classified as very higirgiwater potential zones (Very High Ground WateteRtial
Zones present near to Kumaravadi, Manapparai, samydMuttapudaiyanpatti, Amaiyapuram, and Aniyapur
villages in Trichy District.Nallampillai, Thogaimal and Thondamanginam villages in Karur Districe¢Buse
according to the geology as the area mainly compo$dard rock’s the weightage values assignedhéofeature
were very small so that major part of the area comeder low.Here in this study concern, only fiagdrs have
been utilized for identifying the potential zones §roundwater this may be a meager quantity. i itecessary of
accuracy for groundwater potential zones we canfagofurther more deeper in narrower classificatidos
weightage values and taking some more thematicdagpeo consideration.
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