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Abstract
In our project is based on the secondary data, which is
collected from concern department and through internet.
Totally nine parameters have been consider for the study such
as drainage density, elevation, geology, geomorphology, land
use and land cover, lineaments, dykes, rainfall pattern, slope
gradient and soil texture. The spatial variation in the recharge
due to distributed land-use, soil type or texture, slope,
groundwater level, meteorological conditions, etc., can be
significant and should, therefore, be taken into account for
concocting the status of the sustainability of a Background
.The selected parameters have been prepared and classified in
GIS environment, then weightage for each parameters and its
classes have been assigned using Analytical Hierarchical
Process, and then weighted overlay analysis in ArcGIS used to
find out the result. In our project describes the concept of the
model and gives an example of a developed based on GIS
recharge map for the parts of Tiruppur districts. The quantity
determined for each process is consequently limited by a
number of constraints. It integrates a water balance in a
Geographical Information System (GIS). This study infers the
validity of the simulated recharge in an effective manner. The
estimated distributed recharge can, therefore, be used in
regional steady-state groundwater models and, hence,
decrease the uncertainty in simulated heads. Changes in land
use impact the recharge. Ground water recharge & infiltration
can be extracted through the season wise analysis of
precipitation rate, which can predict the good result for this
study.
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1.INTRODUCTION
1.1 General
Water is the vital resource essential for the survival of
mankind. Rainfall is the main source of water which is
unevenly distributed spatially and temporally. Rapid
increase in population, urbanization, agricultural
expansion and industrialization leads to higher levels of
human demand. As water demand increases, issues on
water availability and demand become critical. This makes
the management of water resources include assessing,
managing and planning a complex task. It has become
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more critical in places where rainfall is very low and
erratic. Even though India is blessed with a higher
average annual rainfall of 1,170 mm as compared to the
global average of 800 mm, it faces the problem of water
scarcity in most part of the year . Groundwater balance
deals with aspects of balancing various components of
groundwater supply (recharge) and disposal (discharge)
with storage changes in the groundwater reservoir
(Karanth 1987).
In the last few decades, changes in land use and land
cover, climatic conditions, population explosion, enhanced
industrialization and urbanization has deteriorated the
conditions. As a result, the effect of these changes on the
water balance components is unknown. A serious problem
recognized is that sufficient water is not available during
the dry season. The water sector is very sensitive and is
strongly influenced by the changes in climate and land
use. Hence, it has the potential to impose additional
pressures on water availability, water accessibility and
water demand in the study area. Even in the absence of
climatic change, present population trends and patterns of
water use indicate that the basin will exceed the limits of
the economically usable, land based water resources before
2025 (NWDA report, 1994). Therefore, the present study
has been taken to delineate the groundwater potential
zones and natural recharge in the study area. In which,
input and output of water and changes in ground water
storage are studied to draw up the water balance of the
basin. Studies include determinations of various
parameters concerned with the quantification of water
resources such as precipitation, runoff, evapotranspiration
and groundwater recharge.

2 STUDY AREA
The study area falls within the parts of three taluks
namely Dharapuram, Udumalaipettai, and Palladam, of
the Thiruppur district, Tamil Nadu. The area is bounded
within latitude 10092’54’’N – 10044’10’’N and longitude
77011’05’’E – 77053’66’’E. The area covered by Survey of
India topo maps No. 58F/1, 58F/2, 58F/3, 58F/5, 58F/6
and 58F/9. The study area located 90km south west of
Coimbatore city and 70km north of Palani Hills (Figure
1.1). The area is well connected by National (NH47) and
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State Highways. The total aerial extent of the study area is
1040 km2.
2.1Physiography
Physiographically, the study area has plain topography.
The major geomorphic feature is pediment covered almost
entire part of the study area (Figure.1). The maximum
altitude of the area is 440m above mean sea level (AMSL)
and minimum altitude is 240m AMSL. The main river in
the study area is Uppar Odai River; it follows the general
flow direction towards east. Uppar dam was constructed
across the Uppar Odai River .

Figure.1 The panoramic view of study area
2.2 Climate and Vegetation
The overall climate of the area is warm and dry. Average
temperature in the area is around 280C. The maximum
temperature is around 330C in summer (May) and
minimum temperature is around 250C in January.
Vegetation in the area is mainly scrub like bamboo, babul
etc. The main agriculture crops in the area are coconut,
groundnut, ragi and corn. Paddy cultivation is found
throughout the study area and significant area comes
under sugarcane cultivation mainly through canal
irrigated area.
2.3 Scope Of The Present Work
The study area fall in dry climate, semi arid conditions
with extensive agriculture development. The northern part
of the basin agriculture land is controlled by canal water
irrigation however due to erratic rainfall there is
uncertainty in the canal flow and hence continuous
practice permanent agriculture crops. Hence progressive
formers normally depend on groundwater resources for
agriculture. Low rainfall, poor recharge conditions and
extensive groundwater mining leads falling water table
condition in the basin. The continuous observation of
water level in certain areas indicates the water storage in
the groundwater aquifer beyond the static water balance
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conditions. If these condition continuous in combination
with failure of monsoon, may bring desertic type of
environment in the study area. Hence, the region needs to
evaluate the available water resource in the form of
surface and groundwater potential. Further it is necessary
to estimate the quantity of groundwater extraction from
the aquifer.
2.4 Objective
The main objective of the study area
 To understand the water level fluctuation in the study
area
 To delineate groundwater potential zones for artificial
recharge to sustainable groundwater development.
2.5 Methodology
The methodology adopted in the present study is
summarized in Figure.2. There are three major
components in the study viz.
a) Field data collection include geological mapping;
b) Meteorological data collection from Public Work
Division (PWD);
c) Remote sensing study through IRS Resourcesat-1 LISS
III satellite imagery.
From the water level data and rainfall data thematic maps
were prepared.
The groundwater condition runoff,
evaporation, recharge of water has been studied in detail.
Remote sensing study includes generation of False Color
Composite (FCC) and other processed outputs used to
interpret drainage, geomorphology and land use/ land
cover. All these studies are integrated in GIS environment
to delineate groundwater potential zones. Figure.3 shows
Yearly variation of rainfall in different rain gauge station
in the study area.

Figure.2. Methodology
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Table.1 Mean depth of precipitation estimated through
Isohyetal method
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3 WATER TABLE ESTIMATION
3.1 Water Level
It is a well established fact that the occurrence and
movement of groundwater depends upon lithology,
landforms and the structure. If these factors are favorable
then the aquifer condition is satisfying for good ground
water potential. A good aquifer is one which can be
recharged during the period of monsoon when rain water
gets infiltrated and recharged. This means that during the
pre monsoon period the aquifers used to have a low water
table condition compared to post monsoon period. The
difference in water level can be calculated once the water
level of both seasons is recorded. In total, water level data
were processed for 28 wells for both pre-monsoon and
post-monsoon period. Wells are evenly distributed
throughout the sub-basin. Water table conditions in pre
and post monsoon period are studied..

Figure 3 Yearly variation of rainfall in different rain
gauge station in the study area.
2.6 Depth Of Rainfall
In resource evaluation of a drainage basin, average depth
of rainfall of a number of rain gauges is required. The
average is usually obtained by any of the three methods;
arithmetic mean, Theissen polygon and isohyetal. The
first one is a simple average whereas the other two give
weighted averages.(Table.1 and Figure.4)

Figure 4 Isohyedel map deficit of rainfall in Uppar odai
sub-basin
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3.2 PRE-MONSOON WATER TABLE
Water level measurement for pre monsoon (March, April
and May) was carried out during field work. Depth of
water table below ground level (bgl) was measured with
the help of measuring tape. The altitude is measured with
the help of GPS and water table data were converted to
mean sea level. From these water table data, water table
contour map was prepared using Arc GIS 9.2 (Figure.5).
The pre monsoon water table contours vary between 238
m to 377 m (amsl). Lower water table conditions are
found in eastern part and higher values are observed in the
southern and northern part of the sub-basin. Average
water table depth from ground is 25.47 m.

Figure.5 Pre-monsoon water tables in Uppar Odai subbasin
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3.3 POST MONSOON WATER LEVEL
Depth of the water table during post monsoon period
(January & February) was measured from 28 wells.
Similar procedure was adopted as pre monsoon water table
measurement and post monsoon water table contours were
prepared (Figure.6). The post monsoon water tables vary
in the range of 239 m to 379 m amsl. Similar to pre
monsoon, eastern part shows low water table condition
whereas southern and northern part show elevated water
table condition.

ISSN 2278-6856

period from 1971 to 2014. In order to understand the
water table condition in various part of the sub-basin, the
subsurface of water table was drawn along three different
sections in the sub-basin for post monsoon water level
data. The water table conditions remain above 350 m amsl
along northwest to south east and north south direction. It
gradually decreases from west to east direction, probably
indicate the flow direction.

Figure.6 Post monsoon water level in Uppar Odai subbasin
3.4 Water Table Fluctuation
Water level fluctuations were derived from pre and post
monsoon water level data. Water level fluctuation map is
developed using spatial analysis of Arc GIS software
(Figure 6). It is also one of the important thematic maps
for the study of occurrences of ground water. From the
fluctuation, it is found that maximum recharge observed
in the central and eastern of the study area with more than
4 m. The water level fluctuations were compared with
rainfall for observation well 63813 (Udumalaipettai) from
July 1971 to April 2014. It indicates that after the year
1978, the water level has drastically declined in the subbasin. The well hydrographs of observation well 63801,
63813 and 63406 were analyzed with monthly rainfall
data (Figure.7). The range of depth to water (DTW) was
analyzed from box plot with average rainfall for year
1972, 1983, 1996, 2004 and 2014 (Figure.8). Overall the
water level is the well responses with the rainfall
condition in the sub-basin. The average annual water level
was plotted for each 10 years trend of water level for the

Volume 5, Issue 3, May – June 2016

Figure.7 Water level fluctuations in Uppar Odai sub-basin

Figure.7 Well hydrographs at observation wells in Uppar
Odai sub-basin
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that of for class within a theme will be having higher
potential for groundwater compared to a rank of 9. A rank
of one means that the potential for groundwater is very
poor or negligible. Prior to reclassification, the thematic
maps in the vector format have to be rasterised. All the
maps are vector polygon.
4.2.1 Geology
The entire study area is occupied by the Precambrian
crystalline rocks. The recent formation is marked by river
alluvium and soil. Geological map of the study area was
generated from Geology map of Tamil Nadu published by
GSI (1969) (Figure.9). The study area is characterized by
outcrops of hornblende biotite gneiss, limestone and
calcareous sandstone, charnockite, pink migmatite gneiss,
felsic porphyry, pyroxene granulites and ultra basic
complex. Overall classified the geology ranked to seven,
all the classes were merged together to form single class to
weightage given by based on knowledge to one to five.

Figure.8 Ranges of depth to water (DTW)

4.
GROUND
MAPPING

WATER

POTENTIAL

4.1 General
Groundwater potential can be defined as the possibility of
groundwater occurrence in an area (Rahmati, Nazari
Samani et al. 2014), is becoming a hot research issue.
Traditional approaches for assessing groundwater
potential is drilling, which is high costly. The advance of
geographic information system (GIS) and remote sensing
(RS) techniques has brought a more efficient way for
groundwater potential mapping. Many studies have
revealed that groundwater potential is related with many
factors, such as geological features, terrain features,
hydrology features, etc. Digital Elevation Model (DEM) is
the digital representations of the topography, the
technological advances provided by GIS and the
increasing availability and quality of DEMs have greatly
expanded the application potential of DEMs to many
applications in many fields (Moore, Grayson et al. 1991).
Among those factors related to groundwater potential
mapping, most of the information has been proved can be
extracted from DEM data, and this made extracting
relevant features from DEM for groundwater potential
mapping is feasible.
4.2 Thematic Maps Generation
The six thematic maps (Geology, Drainage Density,
Lineament Density, Geomorphology, Land use/ Land
cover and Soil) used for the analysis has to be classified
based on knowledge based ranking. The scale for ranking
is for descending nature and is from 10 to 1. This means

Volume 5, Issue 3, May – June 2016

Figure.9 Geology of the study area
4.2.2 Drainage Networks and Patterns
A drainage system that develops on a regional surface is
controlled by the slope of the surface and the types and
attitudes of the underlying rocks. Drainage patterns,
which are easily visible on space photographs and images,
reflect to varying degrees the lithology and structure of a
region. Drainage patterns in an area depend mainly on the
type distribution and attitude of the surface rocks,
arrangements of zones or lines of weakness, etc. No
natural resource survey is complete without an analysis of
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the drainage characteristics of the area. The drainage
pattern truly reflects the hidden structural characteristics
and points out the tectonic history of an area. Various
landforms and bed rocks depict six most common
drainage patterns like Dendritic, Rectangular, Trellis,
Radial, Centripetal and Deranged. The dendritic drainage
pattern is a well-integrated pattern formed by a main
stream with its tributaries branching and re-branching
freely in all directions and occurs on relatively
homogeneous materials such as flat lying sedimentary
rock and granite. The rectangular drainage is basically a
dendritic pattern, modified by a structural bed rock
content such that the tributaries meet at right angles and is
with flat lying massive sandstone with well developed
joint system. The centripetal drainage is the reverse of the
radial pattern and occurs in areas of limestone glacial
region. The deranged pattern is a disordered pattern of
aimlessly directed short stress, ponds and glacial till areas.
The study areas are observed in dendritic, sub-dendritic
and rectangular type of drainage (Figure. 10).

Figure.11 Drainage Density map of the study area
4.2.3 Drainage Density
In order to generate drainage density for the study area,
the entire basin was divided into square grids of equal area
of 1km x 1km. In each square grid the total length of
streams of all order is measured. This was done for all
grids and then points of equal drainage density were
contoured. The drainage density for the study area is
found to from zero to 4500m per square kilometer. On the
basis of drainage density the entire basin was divided into
three zones like High, Medium and Low then rank and
weightage given based on knowledge (Figure.11).

Figure.10 Drainage network of the study area
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4.2.4 Lineaments
Lineament is defined as mappable, simple or composite
linear feature on the surface whose parts is aligned in a
rectilinear or slightly curvilinear relationship and differs
distinctly from adjacent feature due to its distinct trend.
Lineaments were delineated from FCC of IRS P6 LISS III
satellite data (Figure.12). Lineaments are of great
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importance in groundwater studies as they are considered
to zones of maximum infiltration. They are considered to
be surface manifestations of joints, fractures, faults and
dykes. Dykes act as except for the central and S-E zone
where land form is almost a plain. Major lineaments and
intersection were delineated separately as it is an
important factor in finding potential zones groundwater
(Figure.13).
4.2.5 Lineament Density
Lineament both minor and major was incorporated in the
calculation of the lineament density in density module.
The output image is shown having the contours which are
placed at interval of 1 sq.km. High lineament density is
considered to be highly favorable location for potential
groundwater zones (Figure.14).

Figure.13 Lineaments of the study area

Figure.12 False Colour Composite (FCC) of IRS P6 LISS
III
Figure.14 Lineament Density
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4.2.6 Geomorphology
The regional geomorphological units were delineated
based on the IRS P6 LISS III image characteristics (Figure
15) like tone, texture, shape, colour, associations,
background and also with considerations from the
unsupervised classification, geology map and toposheets
and visual interpretation was carried out. The units
identified are as follows.

ISSN 2278-6856

Upland/OutcropZone
Areas where rocks outcrop are exposed. Normally barren
lands with sparse vegetation and poor groundwater
potential.
Valley Fills
Valleys that are mostly fracture controlled and are of
fluvial origin. Narrow valleys filled with unconsolidated
sediments which are deposited by streams and rivers.
Depending on to thickness of the fill, the groundwater
prospects vary from very good to good.
4.2.7 Land Use /Land Cover
The main land use/land cover units in the study area are
agriculture land, settlement or built up areas. Water
bodies, scrub land, outcrop area, forest, mudflat and salt
affected areas. Of these various units, agricultural land
and forest cover occupies maximum aerial extent
(Figure.16).

Figure.15 Geomorphological features of the study area
Liner Ridges and Structural Hill
Linear, narrow and generally barren. Structurally may be
strike controlled feature and is of structural origin.
Groundwater prospect is poor in this region. Structural
Hills are mostly linear to arcuate hills showing definite
trends associated with folding and faulting. Hills other
than that of structural control are formed due to
differential weathering and erosion. A residual hill which
is isolated, low relief formed due to differential erosion.
Groundwater prospect is poor in this zone.
Buried Shallow Pediment
Buried Shallow pediments are covered by thin veneer of
soil with rocks cut surface. Groundwater prospect is
moderate to poor in shallow pediment zone.
Buried Pediments
Buried pediments are generally of alluvial origin deposited
by the drainage flow. The depth of the buried pediment
has an influence on the groundwater prospect. The ground
water prospect is very good to good in this region.
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Figure.16 Land use and Land cover map of the study area
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geographic features and attribute tables of both input into
a single new output .An intersect overlay each. A
symmetric difference an overlay defines an output area
that includes total area of both inputs except for the over
lapping area. Data extraction is a GIS process similar or
victor overlay, though It can be used in either vector or
raster data analysis. Rather than combining the properties
and features of both data sets, data extraction involves
using a “clip” to extract the features of one data set that
within the spatial extent of another data set.

Figure.17 Soil types of the study area
4.2.8 Soil
Major portion of the study area is covered by Mixed Red
and Black soil and also it covers maximum area in this
region and small southern part of the study is covered by
red sandy soil. These two soil types were classified fourth
ranking and weightage given based on knowledge
(Figure.17).

4.3.1 Reclassification
Reclassification of the thematic layers was done by
ranking the various classes contained in each map. This
gives an output which is far easier and accurate to
analyses the groundwater prospects of a region studied.
Moreover in the reclassification certain classes were
merged together to form single class. For example, under
geomorphology category under 30 classified into single
group. Similarly based on necessities the number of
classes reduced for other theme. The factor′s influence was
ranked from ten to one, the highest with ten and lowest
with one. All the six thematic maps used for the analysis
has to be reclassified based on knowledge based ranking.
The scale for ranking is of descending nature and is from
10 to 1. This means that ranking of 10 for a class within a
theme will be having a higher potential for groundwater
compared to a rank of 9. A rank of one means that the
potential for groundwater is very poor or negligible.
Prior to reclassification, the thematic maps in the vector
format have to be rasterised. All the maps are vector
polygons. Reclassification is basically done by giving a
new “ID No” for each class for various thematic maps as
given in the Table.2 Lineament density was reclassified in
to four classes from the earlier five classes and ranking
was given. The highest
lineament density
class
(>2000m/sq.km) was given a rank of 10 while the lowest
class (0.0-500m/sq km) was given a rank of 4.naturally
the high lineament zone has good groundwater potential.
Drainage density in the basin is range from absence of
drainage to more than 4000 m in sq area. The drainage
density map was reclassified in to four categories and
ranked accordingly.

4.3 GIS Analysis
GIS technology integrates common database operations
such as query and statistical analysis with the unique
visualization and geographic analysis benefits offered by
maps. These abilities distinguish GIS from other
information system systems and make it valuable to a wide
range of public and private enterprises for explaining
events, predicting outcomes, and planning strategies
(ESRI, 2000). The combination of two separate spatial
data sets (points, lines or polygons) to create a new output
vector data set. These overlays are similar to mathematical
Venn diagram overlays. A union overlay combines the
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characteristics,
the geological
information
like
lithology/rock types and structures also plays an important
role in identifying the groundwater potential zones.
Hydro geomorphological maps should contain all these
aspects. Among various geomorphic units, buried
pediment deep, valley fills were given high ranking value,
as 10 because these units have more changes of holding
potential groundwater zones. Followed by these units,
moderate buried pediment, shallow pediment zone ranked.
Structural hill, ridges and out crops have no significant
role in groundwater prospects and hence 0 values assigned
4.3.2 Weight assignment
The reclassified thematic maps were assigned weight age
based on cross parameter relationship on the importance
of each parameter with reference to other parameters. In
developing weights a pair wise comparison matrix is made
where every possible paring is compared and rated. In the
procedure for multi-criteria evaluation using weighted
linear combination, it is necessary that the total weights
sums to 100. Weighted linear combination is a straight
forward procedure in a raster based GIS (Eastman, 1995).
Using pairwise comparison matrix, the weights derived
given values and vector sum to 100. The pairwise
comparison matrix for the six thematic maps and weights
were calculated.
4.3.3 GIS Spatial integration
The reclassified layers are integrated by using the overlay
module of the ArcGIS 9.2 to arrive at a final map which
demarcated the zones of water potential based on the
weights. Were assigned to each layer based on the level to
influence each layer parameters taken into consideration
for this project. Based on the output of weighted overlay
analysis, the region with high lineament density, low
drainage density and low slope and suitable
geomorphology were categorized as high potential areas
for groundwater zones (Figure.18).

The class with lowest drainage density was assigned a
rank of 10since low drainage density indicates areas of
high permeability and good groundwater potential areas of
high drainage density were assigned a rank of 4where rate
of surface
runoff is high and infiltration is low.
Information in landforms is an important input for land
management, soil mapping and identification of potential
zones of groundwater occurrence. A part from landform
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Figure.18 Groundwater Potential Zone of the study area

5. SUMMARY AND CONCLUTIONS
Groundwater is a major and most valuable natural source
for irrigation, drinking, and other purposes of water
requirements in many parts of India. More than 90 % of
rural and nearly 30 % of urban population depend on it for
drinking water (NRSA 2008). The study area mainly
selected to delineate the potential groundwater zones
through analysis of hydrogeology, geomorphology and
lineaments with the help of IRS P6 LISS III satellite data
and field investigation. It is inferred that the basin area it
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is extensively utilized for agriculture practices. Thus
naturally the overexploitation of water resources in the
basin. This has been visually observed during the field
visit most of the dry wells extended to the depth of more
than 50 m depth which is in unusual conditions in hard
rock terrain. Similarly bore wells are using for extraction
of groundwater with an average depth of 150 m. Under
chapter 1, brief introduction about the study area, climate
and vegetation, scope of the work, objectives and
methodology are discussed. In any research study, it is
necessary to review the previous and ongoing work in
particular field of specialization. In similar fashion, a
detailed literature survey was carried out in the field of
traditional techniques adopted for groundwater
exploration, the role of groundwater study, remote sensing
and GIS in groundwater studies. This has given an
overview of research work in the field of hydrogeology.
The various rainfall parameters were discussed. The
necessary terrain characters discussed. In fact, is this an
important topic need to be studied in any hydrogeological
research work. The water table and their fluctuation were
critically assessed in this study. The role of remote sensing
technique and generation of various thematic maps are
discussed. The classified outputs are explained in detail
along with the respective application terms of generation
of thematic maps. From remote sensing data, the thematic
maps like geology, geomorphology, lineament density,
drainage density, land use and land cover and soil were
generated. The different thematic maps were reclassified
and integrated for generation of groundwater potential
map through GIS technique and reclassification of various
thematic maps, ranking and weightage assignment and
spatial integration of maps are discussed. The final result
is obtained through GIS overlay analysis. The annual
average rainfall is 515 mm, the depth of rainfall through
arithmetic method is 660 mm, isohyedel method is 661
mm and Theisson polygon method is 633 mm. The
majority of the area is characterized by dendritic drainage
pattern indicating that the basin has homogenous gentle to
nature.
The groundwater condition in the major rocks such as
Hornblende Biotite Gneiss, Charnockite in the study area
is controlled by secondary porosities like joints and
fractures. The lineaments and associated fractures and
buried pediments are important zones which have
potential groundwater and suitable for groundwater
development for agriculture. The agriculture, lithology,
structural hill system, pediment zone and lineaments are
the major factors which influence hydrological behavior of
the watershed. The groundwater potential and recharge
zones indicate that the watershed has undergone
significant changes in availability. Similarly, the
groundwater abstraction has already reached more than
exploitable ground water resources in the study area which
requires immediate attention on ground water
management.
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