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Abstract
Water table contour lines (or flow lines) are similar to
topographic lines on a map. They essentially represent
"elevations" in the subsurface. These elevations are the
hydraulic head. Water table contour lines can be used to tell
which way groundwater will flow in a given region. Lots of
wells are drilled and hydraulic head is measured in each one.
Water table contours are drawn that join areas of equal head
(like "connect-the-dots"!). These water table contours lines
are also called equipotential lines. The map of contour lines is
called a flow net. Remember: groundwater always moves from
an area of higher hydraulic head to an area of lower hydraulic
head, and perpendicular to equipotential lines.In our project
we implement concept of water table table contour using gis
software which plays vital role in latest technology.
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less permeable soils, such as tight bedrock formations and
historic lakebed deposits, the water table may be more
difficult to define.(Figure.1)

Water Table, Contour, Salem District,

1. INTRODUCTION
The water table is the surface where the water pressure
head is equal to the atmospheric pressure (where gauge
pressure = 0). It may be conveniently visualized as the
"surface" of the subsurface materials that are saturated
with groundwater in a given vicinity. However, saturated
conditions may extend above the water table as tension
holds water in some pores below atmospheric
pressure.[1] Individual points on the water table are
typically measured as the elevation that the water rises to
in a well screened in the shallow groundwater. The
groundwater may be from infiltrating precipitation or
from groundwater flowing into the aquifer. In areas with
sufficient precipitation, water infiltrates through pore
spaces in the soil, passing through the unsaturated zone.
At increasing depths water fills in more of the pore spaces
in the soils, until the zone of saturation is reached. In
permeable or porous materials, such as sands and well
fractured bedrock, the water table forms a relatively
horizontal plane. Below the water table, in the phreatic
zone, permeable units that yield groundwater are
called aquifers.
The
ability
of
the aquifer to
store groundwater is dependent on the primary and
secondary porosity and permeability of the rock or soil. In
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Figure.1 Saline Ground Water

2. CONCEPTS OF GROUND WATER,
WATER TABLE, AND FLOW SYSTEMS
Water beneath the land surface occurs in two principal
zones, the unsaturated zone and the saturated zone
(Figure.2). In the unsaturated zone, the voids--that is, the
spaces between grains of gravel, sand, silt, clay, and
cracks within rocks--contain both air and water. Although
a considerable amount of water can be present in the
unsaturated zone, this water cannot be pumped by wells
because it is held too tightly by capillary forces. The upper
part of the unsaturated zone is the soil-water zone. The
soil zone is crisscrossed by roots, voids left by decayed
roots, and animal and worm burrows, which enhance the
infiltration of precipitation into the soil zone. Soil water is
used by plants in life functions and transpiration, but it
also can evaporate directly to the atmosphere.
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Figure 2. The Water Table Is The Upper Surface Of The
Saturated Zone.
The water table meets surface-water bodies at or near the
shoreline of surface water if the surface-water body is
connected to the ground-water system.In contrast to the
unsaturated zone, the voids in the saturated zone are
completely filled with water. Water in the saturated zone
is referred to as ground water. The upper surface of the
saturated zone is referred to as the water table. Below the
water table, the water pressure is great enough to allow
water to enter wells, thus permitting ground water to be
withdrawn for use. A well is constructed by inserting a
pipe into a drilled hole; a screen is attached, generally at
its base, to prevent earth materials from entering the pipe
along with the water pumped through the screen. The
depth to the water table is highly variable and can range
from zero, when it is at land surface, to hundreds or even
thousands of feet in some types of landscapes. Usually, the
depth to the water table is small near permanent bodies of
surface water such as streams, lakes, and wetlands. An
important characteristic of the water table is that its
configuration varies seasonally and from year to year
because ground-water recharge, which is the accretion of
water to the upper surface of the saturated zone, is related
to the wide variation in the quantity, distribution, and
timing of precipitation.
3.1 The Water Table
The depth to the water table can be determined by
installing wells that penetrate the top of the saturated zone
just far enough to hold standing water. Preparation of a
water-table map requires that only wells that have their
well screens placed near the water table be used. If the
depth to water is measured at a number of such wells
throughout an area of study, and if those water levels are
referenced to a common datum such as sea level, the data
can be contoured to indicate the configuration of the water
table (Figure.3). In addition to
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Figure 3. Using Known Altitudes Of The Water Table At
Individual Wells (A), Contour Maps Of The Water-Table
Surface Can Be Drawn (B), And Directions Of GroundWater Flow Along The Water Table Can Be Determined
(C) Because Flow Usually Is Approximately Perpendicular
To The Contours.
various practical uses of a water-table map, such as
estimating an approximate depth for a proposed well, the
configuration of the water table provides an indication of
the approximate direction of ground-water flow at any
location on the water table. Lines drawn perpendicular to
water-table contours usually indicate the direction of
ground-water flow along the upper surface of the groundwater system. The water table is continually adjusting to
changing recharge and discharge patterns. Therefore, to
construct a water-table map, water-level measurements
must be made at approximately the same time, and the
resulting map is representative only of that specific time
3.2 Ground-Water Movement
The ground-water system as a whole is actually a threedimensional flow field; therefore, it is important to
understand how the vertical components of ground-water
movement affect the interaction of ground water and
surface water. A vertical section of a flow field indicates
how potential energy is distributed beneath the water table
in the ground-water system and how the energy
distribution can be used to determine vertical components
of flow near a surface-water body. The term hydraulic
head, which is the sum of elevation and water pressure
divided by the weight density of water, is used to describe
potential energy in ground-water flow systems. For
example, Figure.4 shows a generalized vertical section of
subsurface water flow. Water that infiltrates at land
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surface moves vertically downward to the water table to
become ground water. The ground water then moves both
vertically and laterally within the ground-water system.
Movement is downward and lateral on the right side of the
diagram, mostly lateral in the center, and lateral and
upward on the left side of the diagram.

Figure 4. The Distribution Of Hydraulic Head In Vertical
Section Is Known From Nested Piezometer Data
Flow fields such as these can be mapped in a process
similar to preparing water-table maps, except that
vertically distributed piezometers need to be used instead
of water-table wells. A piezometer is a well that has a very
short screen so the water level represents hydraulic head
in only a very small part of the ground-water system. A
group of piezometers completed at different depths at the
same location is referred to as a piezometer nest. Three
such piezometer nests are shown in Figure.4 (locations A,
B, and C). By starting at a water-table contour, and using
the water-level data from the piezometer nests, lines of
equal hydraulic head can be drawn. Similar to drawing
flow direction on water-table maps, flow lines can be
drawn approximately perpendicular to these lines of equal
hydraulic head, as shown in Figure.5.
Actual flow fields generally are much more complex than
that shown in Figure A-3. For example, flow systems of
different sizes and depths can be present, and they can
overlie one another, as indicated in Figure A-4. In a local
flow system, water that recharges at a water-table high
discharges to an adjacent lowland. Local flow systems are
the most dynamic and the shallowest flow systems;
therefore, they have the greatest interchange with surface
water. Local flow systems can be underlain by
intermediate and regional flow systems. Water in deeper
flow systems have longer flow paths and longer contact
time with subsurface materials; therefore, the water
generally
contains
more
dissolved
chemicals.
Nevertheless, these deeper flow systems also eventually
discharge to surface water, and they can have a great
effect on the chemical characteristics of the receiving
surface water.
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Figure 5. Ground-Water Flow Systems Can Be Local,
Intermediate, And Regional In Scale. Much GroundWater Discharge Into Surface-Water Bodies Is From Local
Flow Systems.
3.3 Ground-Water Discharge
The quantity of ground-water discharge (flux) to and from
surface-water bodies can be determined for a known cross
section of aquifer by multiplying the hydraulic gradient,
which is determined from the hydraulic-head
measurements in wells and piezometers, by the
permeability of the aquifer materials. Permeability is a
quantitative measure of the ease of water movement
through aquifer materials. For example, sand is more
permeable than clay because the pore spaces between sand
grains are larger than pore spaces between clay particles
3.4 Constructing Ground-Water Equipotentials
The value of using contour maps and equipotential maps
to define ground-water flow has been illustrated. How is a
contour map or equipotential map constructed? First it is
necessary to install a minimum of three wells. Perforated
pipe is used so that water can drain into the well from the
surrounding saturated soils. Three wells are needed for
triangulation. Let's see just what is triangulation. In this
figure, three wells are depicted in a triangular orientation.
The perforated pipe or well screen for our example
penetrates approximatelty one foot into the water table. A
survey is done to locate the position of each well, both
horizontally and vertically.
The elevation of the top of well, commonly known as the
top of casing, is measured in the survey. All future
ground-water levels are measured from the top of the well
casing. Subtracting the measured depth to ground-water
from the surveyed elevation for the top of the well casing
results in the establishment of the water table elevation at
that, and only that, well. (Figure.6)

Page 149

International Journal of Emerging Trends & Technology in Computer Science (IJETTCS)
Web Site: www.ijettcs.org Email: editor@ijettcs.org
Volume 5, Issue 3, May-June 2016

Figure.6 Water Table Level
Equipotential surfaces assist in visualization of water-table
flow, but from a 3-dimensional perspective.Not
surprisingly, when a well is pumped, the water level in the
soil drops the most in those soils closest to the well and
drops the least in the more distant soils. The soils closest
to the well would completely dry out if it were not for
water being supplied from drainage of these more distant
soils to the soils closest to the well. Figure.7.

Figure.7 Plan View Of The Surface Of The Water Table
We have already shown how an equipotential map is
constructed. Ground-water flowpaths can only be defined
from the construction of equipotential maps. All we need
is to remember is that ground-water flow paths are still
perpendicular to the constructed equipotential map, even
if the equipotential line is a curve as will be the case
during pumping conditions (curved equipotential lines are
often the case even during non-pumping conditions). For
any curved equipotential line, the flowpath can easily be
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constructed by first drawing a tangent to the point on the
equipotential line in question and then, drawing the
flowpath normal (perpendicular) to the tangent line. The
capture zone is displayed by a parabolic-like shape. Using
the information that all ground-water flowpaths are
perpendicular to the constructed equipotential line, then it
is easy to imagine that all ground-water flowpaths within
the capture zone are flowing to the recovery well. The
ground-water flowpaths immediately outside the capture
zone are influenced, but not captured by the recovery well.
These flowpaths following along the outside perimeter of
the capture zone will be shown to be an important
phenomenon on future pages. Although they are not
illustrated by this figure, the more distance flowpaths are
not even influenced at such distances from the recovery
well. At these greater distances from the recovery well, the
equipotential map under pumping conditions remains
unchanged from the non-pumpingcondition. Similarly, in
the case of ground water, the more closely spaced
equipotentials indicate that the elevation of the water table
is changing more in these areas. Notice that one result of
pumpage is that most of the equipotential lines, nearby the
pumping well, are now more closely spaced. Just as
rainfall runoff flows faster on a steeper landscape, so too
does ground-water flow faster upon a steeper gradient of
the water table. Therefore, the ground water is now
flowing faster through these areas under pumping
conditions. To the right of the stagnation point, the
spacing between the 87 and 86 equipotential lines is
greater indicating that ground-water is flowing at a slower
rate through this area. Looking at the first figure on this
page, it is evident that all water pumped from the well
comes from the upgradient direction: the area with the
greatest total head: in this example, the highest water
table elevation. That point on the water table that is
upgradient from the recovery well where there is no
measurable drawdown of the water table due to pumpage
of ground water is known as the line source. The line
source can be better identified in the second figure. All
equipotential lines or surfaces that are upgradient of the
line source remain unchanged. (The line source is not
displayed for the plan view equipotential map, because I
wanted to enlarge this first figure to better depict other
details). The line source identifies that area of the water
table where all water supplied to the pumping well
originates. Please note the point named the stagnation
point in this second figure. This is the most-downgradient
point on the capture zone boundary. This point is best
illustrated in a cross-sectional view of a pumping well.
The stagnation point is the lowest elevation of any point
on the capture zone boundary. The stagnation point has a
higher water table elevation than those points just to the
left or right of it (relative to the perspective of this figure).
The ground water to the right of the stagnation flows away
from the pumping well avoiding capture while the ground
water to the left of the stagnation point is captured by the
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recovery well. The stagnation point is a maximum point
along this segment of the drawdown curve. To the left of
recovery well, no maximum point exists, nor could it be
constructed since a downward sloping water table to the
pumping well prohibits its devolution. The steeper the
slope of the water table, the faster ground water and the
contaminant load move (Figure.8)
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 ArcGIS for Desktop Advanced (formerly known
as ArcInfo), which includes capabilities for data
manipulation, editing, and analysis.
There are also server-based ArcGIS products, as well as
ArcGIS products for PDAs. Extensions can be purchased
separately to increase the functionality of ArcGIS
(Figure.9)
4.1 Advantages Of Gis
1. All data can be stored in digital formats
2. It occupies less space in contrast to very larger
maps and data sheets
3. Data/maps don’t get shrink or damaged
4. Data searching and retrieval is easy
5. Preferential filtering of selective data is possible
6. Manipulation of data possible, time series analysis
is possible

Figure 8 Stagnation Point

4 ABOUT THE SOFTWARE
ArcGIS is a geographic information system (GIS) for
working with maps and geographic information. It is used
for: creating and using maps; compiling geographic data;
analyzing mapped information; sharing and discovering
geographic information; using maps and geographic
information in a range of applications; and managing
geographic information in a database. The system
provides an infrastructure for making maps and
geographic information available throughout an
organization, across a community, and openly on the Web.
Arc GIS
software:

includes

the

4.2 Application Of Gis
1. Groundwater Resources Management
2. Oceanographic Studies
3. Oil and Natural Gas Exploration studies
4. Environmental Assessment
5. Urban and Town Planning
6. Wasteland development
7. Land Information Systems
8. Forestry and Wild Life Management
9. Archaeological Applications
10. Telecommunications

following Windows desktop

 ArcReader, which allows one to view and query maps
created with the other ArcGIS products;
 ArcGIS for Desktop, which is licensed under three
functionality levels:[3]
 ArcGIS for Desktop Basic (formerly known
as ArcView), which allows one to view spatial data,
create layered maps, and perform basic spatial
analysis;
 ArcGIS for Desktop Standard (formerly known
as ArcEditor), which in addition to the functionality
of ArcView, includes more advanced tools for
manipulation of shapefiles and geodatabases;
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Figure 9 Data Mobility Diagram

5.ABOUT THE STUDY AREA
Salem District is a district of Tamil Nadu state in
southern India. Salem is the district headquarters and
other
major
towns
in
the
district
include Mettur, Omalur and Attur. Salem is surrounded by
hills and the landscape dotted with hillocks. Salem has a
vibrant culture dating back to the ancient Salem Nadu
ruled by Mazhavar kings. As a district, Salem has its
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significance in various aspects; it is known for mango
cultivation, silver ornaments, textile, sago industries and
steel production. As of 2011, the district had a population
of 3,482,056 with a sex-ratio of 954 females for every
1,000 males. Salem is one of the biggest cities in Tamil
Nad Salem district is drained by tributaries of Cauvery
and Vellar rivers. Cauvery river, which is perennial in
nature, flows along the western and southern boundaries
of the district. Sarabanga and Tirumanimuttar are
important tributaries of Cauvery river and originate in the
Shevroy hills. The Swetha and Vasishta rivers are
tributaries of Vellar river. The Swetha river originates in
the Kollimalai and flows eastwards and joins the Vellar
river. The Vasishta river originates in the chitteri hills and
flows southwards and joins the Vellar river. In general,
the district is characterized by dentritic drainage.
Figure.10.

Figure.10 Salem District Location Map
5.1 Rainfall And Climate
The district receives the rain under the influence of both
southwest and northeast
monsoons. The northeast
monsoon chiefly contributes to the rainfall in the district
Rainfall data from six stations over the period 1901-2003
were utilized and a perusal of the analysis shows that the
normal annual rainfall over the district varies from about
800 mm to 1600 mm. It is the minimum around Sankari
(800 mm) in the southwestern part of the district. It
gradually increases towards north, northeast and east and
attains a maximum around Yercaud (1594.3 mm) in the
northern part. The district enjoys a tropical climate. The
weather is pleasant during the period from November to
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January. Mornings in general are more humid than the
afternoons, with the humidity exceeding 75% on an
average. In the period June to November the afternoon
humidity exceeds 60% on an average. In the rest of the
year the afternoons are drier, the summer afternoons being
the driest. The hot weather begins early in March, the
highest temperature being reached in April and May.
Weather cools down progressively from about the middle
of June and by December, the mean daily maximum
temperature drops to 30.2°C, while the mean daily
minimum drops to 19.2°C and 19.6°C in January in
Salem and Mettur Dam respectively

6 ROUND WATER BALANCE EQUATION
Considering the various inflow and outflow components,
the terms of the ground water balance equation can be
written as: Ri + Rc + Rr + Rt + Si + Ig = Et + Tp + Se +
Og + ΔS where, Ri = Recharge from rainfall; Rc =
Recharge from canal seepage; Rr = Recharge from field
irrigation; Rt = Recharge from tanks; Si = Influent
seepage from rivers; Ig = Inflow from other basins; Et =
Evapotranspiration;
Tp = Draft from ground water;
Se = Effluent seepage to rivers;
Og = Outflow to other basins; and
ΔS = Change in ground water storage.
This equation considers only one aquifer system and thus
does not account for the interflows between the aquifers in
a multi-aquifer system. However, if sufficient data related
to water table and piezometric head fluctuations and
conductivity of intervening layers are available, the
additional terms for these interflows can be included in
the governing equation. All elements of the water balance
equation are computed using independent methods
wherever possible. Computations of water balance
elements always involve errors, due to shortcomings in the
techniques used. The water balance equation therefore
usually does not balance, even if all its components are
computed by independent methods. The discrepancy of
water balance is given as a residual term of the water
balance equation and includes the errors in the
determination of the components and the values of
components which are not taken into account. The water
balance may be computed for any time interval. The
complexity of the computation of the water balance tends
to increase with increase in area. This is due to a related
increase in the technical difficulty of accurately computing
the numerous important water balance components. A
basin wise approach yields the best results where the
ground water basin can be characterized by prominent
drainages. A thorough study of the topography, geology
and aquifer conditions should be taken up. The limit of the
ground water basin is controlled not only by topography
but also by the disposition, structure and permeability of
rocks and the configuration of the water table. Generally,
in igneous and metamorphic rocks, the surface water basin
Page 152

International Journal of Emerging Trends & Technology in Computer Science (IJETTCS)
Web Site: www.ijettcs.org Email: editor@ijettcs.org
Volume 5, Issue 3, May-June 2016

ISSN 2278-6856

and ground water basin are coincident for all practical
purposes, but marked differences may be encountered in
stratified sedimentary formations. Therefore, the study
area for ground water balance study is preferably taken as
a doab which is bounded on two sides by two streams and
on the other two sides by other aquifers or extension of the
same aquifer.

4. Canal data:
 Month wise releases into the canal and its
distributaries along with running days each month
will be required.
 To account for the seepage losses, the seepage loss
test data will be required in different canal reaches
and distributaries.

6.1 Study Period
In areas where most of the rainfall occurs in a part of year,
it is desirable to conduct water balance study on part year
basis, that is, for monsoon period and non-monsoon
period. Generally, the periods for study in such situations
will be from the time of maximum water table elevation to
the time of minimum water table elevation as the nonmonsoon
period and from the time of minimum water table to the
time of maximum water table elevation as monsoon
period. For northern India, the water year can be taken as
November 1 to October 31 next year. The monsoon and
non-monsoon periods can be taken as June to October and
November to May next year respectively. It is desirable to
use the data of a number of years preferably covering one
cycle of a dry and a wet year.

5. Tank data :
 Monthly tank gauges and releases should be available.
 In addition to this, depth vs area and depth vs
capacity curves should also be available.
 These will be required for computing the evaporation
and the seepage losses from tanks.
 Also field test data will be required for computing
final infiltration capacity to be used to evaluate the
recharge from depression storage.

6.2 Data Requirement
The data required for carrying out the ground water
balance study can be enumerated as follows:
1. Rainfall data:
 Monthly rainfall data of sufficient number of stations
lying within or around the study area should be
available.
 The location of rain gauges should be marked on a
map.
2. Land use data and cropping patterns :
 Land use data are required for estimating the Evapotranspiration losses from the water table through
forested area.
 Crop data are necessary for estimating the spatial and
temporal distributions of the ground water
withdrawals and canal releases, if required.
 Evapo-transpiration data and monthly pan
evaporation rates should also be available at few
locations for estimation of consumptive use
requirements of different crops.
3. River data:
 River data are required for estimating the interflows
between the aquifer and hydraulically connected
rivers.
 The data required for these computations are the river
gauge data, monthly flows and the river cross-sections
at a few locations.
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6. Aquifer parameters:
The specific yield and transmissivity data should be
available at sufficient number of points to account for the
variation of these parameters within the area.
7. Water table data :
 Monthly water table data or at least pre-monsoon and
post-monsoon data of sufficient number of wells
should be available.
 The well locations should be marked on a map.
 The wells should be adequate in number and well
distributed within the area, so as to permit reasonably
accurate interpolation for contour plotting.
 The available data should comprise reduced level
(R.L.) of water table and depth to water table.
8. Draft from wells:
 A complete inventory of the wells operating in the
area, their running hours each month and discharge
are required for estimating ground water withdrawals.
 If draft from wells is not known, this can be obtained
by carrying out sample surveys.

7. GEOMORPHYLOGY AND SOIL TYPES
7.1 Geomorphology
Salem district forms part of the upland plateau region of
Tamil Nadu with many hill ranges, hillocks and
undulating terrain with a gentle slope towards east.
The prominent geomorphic units identified in the district
through interpretation of
Satellite imagery are
1) Plateau,
2) Structural hills,
3) Bazada zone,
3) Valley fill,
4) Pediments,
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5) Shallow Pediments and
6) Buried Pediments.
A number of hill ranges are located in the northern and
northeastern parts of the district, whereas the southern,
western and eastern parts of the district are gently
undulating and dotted with a few isolated hillocks. The
important hill ranges in the district are Yercaud hills,
Kanjamalai hills, Godumalai hills and Pachamalai hills.
7.2 Soils
The soils can be broadly classified into 6 major soils types
viz., Red insitu, Red Colluvial Soil, Black Soil, Brown
Soil, Alluvial and Mixed Soil. Major part of the district is
covered by Red insitu and Red Colluvial soils. Block soils
are mostly seen in Salem, Attur, Omallur and
sankaritaluks. Brown Soil occupies major portion of
Yercaud and parts of Salem and Omallurtaluks and the
Alluvial Soil is seen along the river courses in Omallur
and Sankaritaluks. Mixed soil is occurring only in Attur
taluk.
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irrigation purposes. The Specific capacity of large
diameter wells tested in crystalline rocks from 59 to 270
lpm / m. of drawdown
7.4 Status Of Ground Water Development
The estimation of groundwater resources for the district
has shown that out of 20 blocks, 14 blocks are over
exploited and 1 block is under “critical” category. Tamil
Nadu Water Supply and Drainage (TWAD) Board is the
Government agency responsible for providing drinking
water supplies to the urban and rural populace in the
district. The water requirements of the habitations are met
with either through surface water sources or through
various Mini Water Supply Schemes or Integrated water
supply schemes utilising the available ground water
resources. The status of urban and rural water supply in
the district as in March 2007 is furnished below Total
Number of Rural Habitants : 4501 Not Covered : 0 (0-9
LPCD) Partly Covered : 786 (10-39 LPCD),Fully Covered
: 3715 (>40 LPCD) ,The habitants of the Corporation are
provided with 100 LPCD water. (Figure.11)

7.3 Ground Water Scenario
7.3.1 Hydrogeology
Salem district is underlain entirely by Archaean
Crystalline formations with Recent alluvial and Colluvial
deposits of limited areal extents along the courses of major
rivers and foothills respectively. Weathered and fractured
crystalline rocks and the Recent Colluvial deposits
constitute the important aquifer systems in the district.
Colluvial deposits represent the porous formations in the
district. These deposits comprise boulders, cobbles,
gravels, sands and silts and are seen in the foothills of all
the major hill ranges. The thickness of these aquifers
ranges from a few meters to as much as 25 m. Ground
water occurs under phreatic conditions and is developed
by means of dug wells. They are important from ground
water development point of view in the hilly terrain.
Granite Gneiss, Charnockite, Granites and other
associates represent the hard consolidated crystalline
rocks. Ground water occurs under phreatic conditions in
the weathered mantle and under semi-confined conditions
in the fractured zones. These rocks are devoid of primary
porosity but are rendered porous and permeable with the
development of secondary openings by fracturing. Dug
wells have traditionally been the most common ground
water abstraction structures used for irrigation in the
district. The yields of the open wells are low in the hill
areas about 500 lpm for a drawdown of 2 m for four hours
pumping, where as the open wells in the plains varies
from 200 to 1000 lpm. The yields of dug wells are
improved at favorable locations by construction of
extension bores, which are 50 to 75 m. deep. In recent
years, the declining water levels and reduction in yields of
wells are being observed due to increased extraction of
ground water by a large number of bore wells for
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Figure. 11 Geology Map Of The Study Area
7.5 Grid Deviation Water Table Map
Grid deviation method of representing the geological data
seems to be more convenient, object and informative and
brings out more sharply, the regional trend by eliminating
the local interferences. Hence, this method has been
adopted in
the present study and analysis.The water level data
collected from 10 dug wells in December 2004 are listed
in Table 1. The following steps in preparing the grid
deviation water table map have used.
 Water levels measured below the measuring point on
the dug well have been recalculated to water levels
above mean sea level (AMSL).
 Average elevation of water table (A1) for each dug
well have been computed. An average value (A2) of
all the average elevation of water table computed in
step 2 has been determined for the union. This is
called the union average.
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 The deviation D= A1 - A2 for the union average
water level attitude and the average elevation of water
levels of individual observation wells have been
determined.
 The desired deviation map results from an objective
contouring of the deviation result of step 4 of each
location of the unions are studied.
7.6 Electrical Resistivity Surveys
Ten vertical electrical soundings were conducted in the
study area. Schlumberger Electrode Configuration was
employed with a maximum current electrode (AB/2)
separation of 150mts in steps of five meters interval up to
50mts and 10mts interval up to 150mts.
7.7 Inverse Slope Method
Inverse slope proposed by. has been used to evaluate the
geoelectrical parameters in order to demarcate the
potential groundwater zones.In the inverse slope method
the plotting of the results can be either of the following.
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7.8 Field Data Interpretation
The apparent resistivities and thickness of the different
layers in the Kadayampatty panchayat union is studied. A
perusal of this study show that the most of the locations,
the aquifer consists of five layers and the third and fourth
layers normally weathered and highly fractured layers.
Weathered and highly fractured layers have attained a
thickness range from10 mts to 60 mts at Semmandapatty,
Pannapatty,
Kanavaipudur,
Chinnathirupathi and
Bommiampatty. The electrical resistivity sounding data
and
graphs
for
Kanavaipudur,
Manganikadu,
Vadagampatti,
Bommiampatti,
Umbilickampatty,
Kadayampatty, Pannapatty, Jodukuli, Chinnathirupathi
and Semmandapatty respectively. Based onthe geophysical
parameters obtained from Figure.12 a fence diagram has
been prepared .

1. Plotting a/ a against a
2. Plotting I/R against a
It should be noted that a/ a = ½ x 3.14 R.
The electrodes spread were generally Hence by plotting
I/R the results need to be multiplied by 2 x 3.14 for getting
resistivity, since I/R = a/ a x 2 x 3.14. The origin is also
a point to be reckoned with. The points are jointly “best
fitting straight line segments” similar to that being has
done in statistical analysis. While joining the points, the
depth-sounding curve should be studied by comparison.
The joining should not be done in the geometrical. It
should be done to have the number of layers finalized
from the depth sounding (DS) curve. After completing the
drawing of the segments, the inverse slopes of each
segment should be calculated. This gives the resistivities
in ohm-meters of the various layers in the case of plotting
by the method a/ a against a. In the case of plotting by
the method I/R, the result should be multiplied by 2 x 3.14
to give the result in ohm – meters.The points of intercepts
give the depth to the various interfaces in both the
methods of plotting. In some cases, in which the field
curve shows a slope of more than 45 o, the interpretation
by this method will generally give a negative slope. Under
such cases, it should be inferred that these results are due
to non homogeneity ie., lateral variations in the
resistivities of the layers and also the non-validity of the
assumption that current penetration in equal to the
electrode spacing. In the case of such features, the DS
curves should not be interpreted by this method. In such
cases the data should be obtained again, correctly
changing the spread direction.

Volume 5, Issue 3, May – June 2016

Figure 12 Fence Diagram Of The Study Area

8
GROUNDWATER
STRATEGY

MANAGEMENT

8.1 Groundwater Development
In view of the comparatively high level of ground water
development in the major part of the district and the
quality problems due to geogenic and anthropogenic
factors, it is necessary to exercise caution while planning
further development of available ground water resources
in the district. The development of ground water for
irrigation in the district is mainly through dug wells
tapping the weathered residuum or recent alluvial
deposits. The yields of dug wells are improved at
favourable locations by construction of extension bores,
which are 40 to 75 m. Deeper bore wells have also become
popular as the source for irrigation in the district in recent
years. The map showing the development prospects for the
district is shown in Plate VI.
8.2 Water Conservation And Artificial
CGWB had prepared a master plan to augment
groundwater potential by saturating the shallow aquifer
taking into consideration the available unsaturated space
during post monsoon and available uncommitted surplus
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run off. Subsequently, computations have been made for
Drought Prone Area Programme (DPAP) for over
exploited and critical blocks in the districts warranting
immediate attention. Institute of Remote Sensing, Anna
University had prepared block wise maps demarcating
potential zones for artificial recharge for the State of
Tamil Nadu. Subsequently, State Government agencies
have constructed artificial recharge structures with their
own fund or with fund from Central Government,
dovetailing various government programmes.

9. DATA INTEGRATION AND ANALYSIS
9.1 Concept Of Groundwater Mapping
Almost all groundwater resources are vulnerable to
various degrees. The accuracy of its assessment depends,
above all, on the amount and quality of representative and
reliable data available. The required data is often not
available and thus the scale of mapping is often limited to
broad scale maps. The original concept of groundwater
vulnerability was based on the assumption that the
physical environment may provide some degree of
protection referred to as the barrier zone with regard to
contaminants (the threat) entering the sub-surface water
(groundwater resource). The earth materials may act as
natural filters to screen out some contaminants. Water
infiltrating at the land surface may be contaminated but is
naturally purified to some degree as it percolates through
the soil and other fine grained materials in the unsaturated
zone. Here a groundwater potential map has been
generated for the study area using Geographical
Information System (GIS). In order to achieve this, a
number of spatial attributes need to be mapped, such as
geology, geomorphology, landuse / landcover etc. Then
these are weighted and prioritized.
9.2 Groundwater Potential Zones:
Groundwater potential zones are demarcated by thematic
layer Integration method. The integration method has
been discussed as follows: Preparation of Drainage
Density and Lineament Density map using Kernel Density
method in ARC GIS. The density were classified as five
types, such as
1. Very high
2. High
3. Moderate
4. Low
5. Very Low
Using this category, we entered into the integration
method. The levels of integration are shown below,
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3. Level IV – Level III + Lithology.
4. Level V – Level IV + Slope
Level – I GIS Integration With the help of drainage and
lineament map, density map has been prepared by using
Kernel density method in Arc Gis Software. Integration of
these two density maps given the result of level I
integration. The result shows five categories of Ground
Water potential Zones as
1. Very High Potential Zone
2. High Potential Zone
3. Moderate Potential Zone
4. Low Potential Zone
5. Very Low Potential Zone
Level – II GIS Integration The level II integration has
done by the integration of level I and Geomorphology
layer. Integration has to be done on the basis of weight age
values of different features in that layer. It consist of
different type of combination.
Level – III GIS Integration Similarly level III integration
has to be done by integrating level II + Land use and Land
cover layer on the basis of weight age values. Finally it
consists of different combination of polygons.
Level – IV GIS Integration Level IV integration has
done by integrating level III + Lithology, based on weight
age values. And it consists of different combination of
polygons comparatively more than level III integration
polygons.
Level –V GIS Integration (Final Integration) Final
integration has to be done by integrating level IV + Slope
layer based on weight age values. This consists of
numerous polygons, from this it is classified as 5
categories of Ground water Potential Zone.
9.3 Output
On the basis of weight ages assigned to each and every
thematic layers unique polygons were identified having
their own relative weight age combinations. Now, for each
and every polygon combinations, all the weight ages were
cumulated and these values are ranging from 6 to 30.
Based on the range of cumulative values the area has been
categorized into 5 priority zones. They are
< 10 Very High Ground Water Potential Zone
10 –15 High Ground Water Potential Zone
16 – 20 Moderate Ground Water Potential Zone
21 – 25 Low Ground Water Potential Zone
25 – 30 Very Low Ground Water Potential Zone

1. Level I – Drainage Density + Lineament Density.
1. Level II – Level I + Geomorphology.
2. Level III – Level II + Land use and Land cover.

Volume 5, Issue 3, May – June 2016

Page 156

International Journal of Emerging Trends & Technology in Computer Science (IJETTCS)
Web Site: www.ijettcs.org Email: editor@ijettcs.org
Volume 5, Issue 3, May-June 2016
10. CONCLUSION
 Asesment of artifcial recharge structures of
groundwater tableresponse was >3m groundwater
level observed in some placessuch as central part of
salem and Pudur. 2 to 3mgroundwater table observed
at salem 1 and salem2 2. 1m to 2m groundwater table
observed at junction ,seelanaickenpatti and
kondalampatti. 0 to 1m groundwater level observed
atdasanaickenpatti, dagapatti,gugai,etcc..
 Whereas few observational wellslocated in five
roads,hasthampatti etc..have shown no impact,it may
be due to over exploitation of groundwater and
insufficient rainfall.
 Areas of recharge and discharge have been delineated
with the grid deviation water table map. It could be
seen that the entire union is characterized by positive
and negative horizon separated by zero contour line
and it is illustrated in the positive and negative zones
hint at the recharge and discharge area respectively,
Artificial recharge project and rain water harvesting
structures may be more effective in Kanavaipudur,
 Manganikadu,
Vadagampatti,
Bommiampatti,
Kanavaipudur hilly forested terrain and Lokur hilly
forested terrain the groundwater potential zones
demarcated by grid deviation water table map
synchronize with fence diagram prepared by
geoelectrical
parameter.
The
Lithological
interpretation reveals that the presence of a maximum
of five geoelectrical formations in the study area viz.
Topsoil, weathered zone, fissure and fractured zone,
fracture basement, and fresh basement. However all
five formation do not occur throughout the study area
as the maximum and minimum of geoelectric layers
are four and three respectively.
 Similarly a thin geoelectric layer was observed in
some places also. The comparatively high resistivity
value with corresponding high values of thickness is
indicative of a wide stretch of unweathered and
unfractured fresh rock layers. A highly weathered
(saturated) basement is indicated by the extremely low
resistivity value.
 The depth to the fresh basement varies. It is clearly
reveals that the weathered and highly fracture zones
are fall in the discharge zone more number of large
diameter, circular dug wells and shallow depth bore
wells could be sunk in the discharge area for higher
groundwater yield In the Kadayampatty Panchayat
Union
Kundakkal
hilly
forested
terrain,
Kadayampatty, Chinnathirupathi, Semmandapatty
and Pannapatty villages have been demarcated as
groundwater potential zone.
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