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Abstract

1 INTRODUCTION

Artificial groundwater recharge is a process by which the
groundwater reservoir is augmented at a rate exceeding the
augmentation rate under natural conditions of replenishment.
In some parts of India, due to over-exploitation of
groundwater, decline in groundwater levels resulting in
shortage of supply of water, and intrusion of saline water in
coastal areas have been observed. In such areas, there is need
for artificial recharge of groundwater by augmenting the
natural infiltration of precipitation or surface-water into
underground formations by methods such as water spreading,
recharge through pits, shafts, wells etc. The choice of a
particular method is governed by local topographical,
geological and soil conditions; the quantity and quality of
water available for recharge; and the technological-economic
viability and social acceptability of such schemes. In our
project our study area is mainly comprised of hilly terrain
with the maximum elevation at 1515 m at Shevory Hills,
(Yercaud). With other hillocks and hills are Nathakari
Karadiyur ,, etc. In the South west of the study area, a lake is
situated namely Kannankuruchi Lake. It is a natural lake
Three Side surrounded by hills and one side by salem city by
which it receives sources of water. Kannankuruchi lake is
about 200 square meter in area which provides water to
Salem town before the supply of Cauvery water from Mettur.
Now this source of water is used to meet the requirements in
some parts of southern suburbs of Salem city and Namakkal
District upto Rasipuram Town. This source of water will
support to enhance the over all augmentation of sub surface
water in the study area. Now a day the supply of Cauvery
water is not fulfilling the needs of people and its sub urban
because of increase in population. Any improvement in
ground water condition of study area will have the chance of
additional supply of drinking water and also the possibility of
increase in agricultural activity in and around the said village.
Hence we plan to do research and propose the ideas for
recharging the water to Kannankuruchi by using Remote
Sensing Technology with analyzing rainfall.

Water is a major concern for life, any development and
planning activities. There is an increase in water use
due to economic and industrial developments Artificial
recharge is the planned, human activity of augmenting the
amount of groundwater available through works designed
to increase the natural replenishment or percolation of
surface waters into the groundwater aquifers, resulting in
a corresponding increase in the amount of groundwater
available for abstraction. Although the primary objective
of this technology is to preserve or enhance groundwater
resources, artificial recharge has been used for many other
beneficial purposes. Some of these purposes include
conservation or disposal of floodwaters, control of
saltwater intrusion, storage of water to reduce pumping
and piping costs, temporary regulation of groundwater
abstraction, and water quality improvement by removal of
suspended solids by filtration through the ground or by
dilution by mixing with naturally-occurring ground
waters. Artificial recharge also has application in
wastewater disposal, waste treatment, secondary oil
recovery, and prevention of land subsidence, storage of
freshwater within saline aquifers, crop development, and
stream flow augmentation.

2. STUDY AREA
The present study area Kannanankuruchi ,in Salem Block
is situated near the suburbs of Salem City. It is a
Panchayat town in Salem District, Tamil nadu. It is
bounded by the North Latitudes between 11039 south
latitutde 110 31and East Longitudes 78010 and West
longitude 78014 and falls in parts of survey of India topo
sheets 58I/2. It covers an area of 200 Sq.m.(Figure.1)
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2.1 Geology Of The Study Area
Our study area is located on the high grade Precambrian
terrain of south India with a network of shear zones of
Neo to Early Proteorozoic age. The Salem - Attur shear
zone, an extension of Moyar - Bhavani shear zone passes
through this area. Charnockite, pyroxene granulite,
Magnetite quartzite, Khondalite, calc granulite and
younger granitoid are other rock units exposed in the area
of our study is fully comprised with charnockit rock and
lateritic soil. Geologically interesting nearby our study
area:
 Ultramafics of Sitampundi Complex
 Iron ore deposits of Kanjamalai
 Magnesite deposit-Salem
Figure.1 Study Area Map

Figure.2 Kannanankuruchi Lake
This study area is bounded by Salem town at west and
south, Yercaud hill in north and Erumapalayam and
Ammapet in east .The overall climate at the study area is
warm and dry. The average temperature of the area is
around 30°C and it receives the rain fall during SW and
NE mansoon periods. The Kannanankuruchi peoples are
benefitted
if
the
Kannanankuruchi
lake
get
recharged.(Figure.2). Figure.3 shows the Satellite View
Of Study Area.

2.2 Identification Of Areas For Recharge
The first step in planning a recharge scheme is to
demarcate the area of recharge. Such an area should, as
far as possible, be a micro-watershed (2,000-4,000 ha) or a
mini-watershed (40-50 ha). However, localized schemes
can also be taken up for the benefit of a single hamlet or a
village. In either case the demarcation of area should be
based on the following broad criteria: Where ground water
levels are declining due to over-exploitation.
2.3 Sources Of Water For Recharge
Before undertaking a recharge scheme, it is important to
first assess the availability of adequate water for recharge.
Following are the main sources, which need to be
identified and assessed for adequacy:
 Precipitation (rainfall) over the demarcated area
 Large roof areas from where rainwater can be
collected and diverted for recharge.
 Canals from large reservoirs from which water can be
made available for recharge.
 Natural streams from which surplus water can be
diverted for recharge, without Violating the rights of
other users. Properly treated municipal and industrial
wastewaters. This water should be used only after
ascertaining its quality.
2.4 Infiltration Capacity Of Soil
Infiltration capacity of soil is an important factor that
governs the rate of saturation of the vadose zone and
thereby the efficacy or otherwise of a recharge scheme.
Infiltration capacity of different soil types are done by
field-tests by State Agriculture Departments and/ or the
Land Use Survey Organizations. This data/ information
together with maps showing infiltration rates is usually
available in their departmental reports published
periodically and are available with the District Agriculture
Officer. At the district level, this information is available
in the departmental reports of the Central and State
Ground Water Boards.

Figure.3 Satellite View Of Study Area
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2.5 Aquifer Suitability
This depends mainly on storage coefficient, availability of
storage space and permeability. Very high permeability
results in loss of recharged water due to sub-surface
drainage where as low permeability reduces recharge rate.
In order to have good recharge rate and to retain the
recharged water for sufficient period for its use during
lean period, moderate permeability is needed.

3. Hydro-Meteorological Studies
These studies are undertaken to understand the rainfall
pattern and evaporation losses and thereby to determine
the amount of water that would be available from a given
catchment and the size of storages to be built. The main
factors to be considered are:
 Minimum annual rainfall during the previous 10
years.
 Number of rainy spells in a rainy season and duration
of each spell.
 Amount of rainfall in each rainy spell.
3.1 Quality Of Source Water
3.1.1 Chemicals And Salts
Problems which arise as a result of recharge to ground
water are mainly related to the quality of raw waters that
are available for recharge and which generally require
some sort of treatment before being used in recharge
installations. They are also related to the changes in the
soil structure and the biological phenomena, which take
place when infiltration begins, thereby causing
environmental concerns. The chemical and bacteriological
analysis of source water and that of ground water is
therefore essential.
3.1.2 Sediment Load
A major requirement for waters that are to be used in
recharge projects is that they be silt free. Silt may be
defined as the content of undissolved solid matter, usually
measured in mg/l, which settles in stagnant water or in
flowing water with velocities, which do not exceed 0.1
m/hr.
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 Providing inverted filter consisting of fine sand,
coarse sand and gravel at the bottom of infiltration
pits/ trenches are very effective.
Clogging by biological activity depends upon the
mineralogical and organic composition of the water and
basin floor and upon the grain-size and permeability of the
floor. The only feasible method of treatment developed so
far consists in thoroughly drying the ground under the
basin.
3.3 Hydro Chemistry
Quality of water is more important than its quantity. For
determination of physiochemical parameters, 20 samples
were collected from different wells. Various physical
characteristics viz., pH, EC, TDS and the concentrations
of major cations and anions ie ca, Mg, Na, K, CO3,
HCO3, Cl and SO4 have been determined. Major part of
the area possesses ground water suitable for domestic and
most suitable for agriculture. However, ground water in
some areas are unsuitable due to medium salinity. Low pH
of the lake may be due to the excessive use of acid
producing fertilizers. Evaluation of ground water quality
for Agriculture use and drinking water purpose were
carried out. Thematic maps depicting the spatial variation
of various hydro chemical parameters were prepared. The
major part of the area possesses ground water suitable for
domestic, agriculture and industrial use.
3.4 Watershed Management
A watershed is an area of land where all of the water that
is under it or drains off of it goes into the same place. The
importance of healthy watersheds is explained by John
Wesley Powell, scientist geographer “that area of land, a
bounded hydrologic system, within which all living things
are inextricably linked by their common water course and
where, as humans settled, simple logic demanded that they
become part of a community”. Our study area is divided in
to 10 zones and by demarcating the individual blocks to
identify the potential flow of water which is affordable for
recharging the lake.

3.2 Prevention Of Clogging Of Soil Pores
This is one of the important considerations in planning an
artificial recharge scheme. The usual methods to minimize
the clogging are: Periodical removing of the mud-cake
and dicing or scraping of the surface layer. Installation of
a filter on the surface, the permeability of which is lower
than that of the natural strata (the filter must be removed
and renewed periodically).
 Addition of organic matter or chemicals to the
uppermost layer.
 Cultivation of certain plant-covers, notably certain
kinds of grass.
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4. METHODS OF AUGMENTATION
Figure.4 shows the Flow Chart of methodology adopted in
this study
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the recharge basins and is less sensitive to silting. Typical
plan or series of ditches originating from a supply ditch
and trending down the topographic slope towards the
stream. Generally three patterns of ditch and furrow
system are adopted.
4.3 Check Dams
Check dam is a small, often temporary, dam constructed
across a swale, drainage ditch, or waterway to counteract
erosion by reducing water flow velocity. Check dams
themselves are not a type of new technology; rather, they
are an ancient technique dating all the way back to the
second century A.D. Check dams are typically, not always,
implemented as a system, consisting of several check
dams situated at regular intervals across the area of
interest.

Figure.4 Flow Chart – Methods Of Augmentation

 Spreading Method –
 Spreading within channel –
 Spreading stream water through a network of ditches
and furrows –

 Ponding over large area (a) Along stream channel viz.
 Check Dams/ Nala Bunds (b)
 Vast open terrain of a drainage basin viz. Percolation
Tanks

 Modification of village tanks as recharge structures.
 Recharge Shafts
 Vertical Shafts
 Lateral Shafts
 Injection Wells
 Induced Recharge
 Improved Land and Watershed Management
4.1 Channel Spreading
This involves constructing small „L shaped bunds
within a stream channel so that water moves along a
longer path thereby improving natural recharge. This
method is useful where a small flowing channel flows
through a relatively wide valley. However this is not useful
where rivers/ streams are prone to flash floods and the
bunds (levees) may be destroyed.
4.2 Ditch And Furrow Method
In areas with irregular topography, shallow, flat-bottomed
and closely spaced ditches or furrows provide maximum
water contact area for recharge water from source stream
or canal. This technique requires less soil preparation than

Volume 5, Issue 3, May – June 2016

4.4 Percolation Tanks (Pt)/ Spreading Basin
These are the most prevalent structures in India to
recharge the ground water reservoir both in alluvial as
well as hard rock formations. The efficacy and feasibility
of these structures is more in hard rock formation where
the rocks are highly fractured and weathered. Percolation
tanks are among the most common runoff harvesting
structures in India. A percolation tank can be defined as
an artificially created surface water body submerging a
highly permeable land area so that the surface runoff is
made to percolate and recharge the ground water storage.
They are not provided with sluices or outlets for
discharging water from the tank for irrigation or other
purposes. They may, however, be provided with
arrangements for spilling away the surplus water that may
enter the tank so as to avoid over-topping of the tank
bund. under submergence area should have high
permeability. The degree and extent of weathering of
rocks should be uniform and not just localized. The
purpose of percolation tank is to conserve the surface run
off and diverts the maximum possible surface water to the
ground water storage.
Thus the water accumulated in the tank after monsoon
should percolate at the earliest, without much evaporation
losses. A percolation tank is designed to ensure maximum
capacity utilization, long life span, cost effectiveness and
optimum recharge to groundwater. Storage capacity, waste
weir, drainage arrangement and cut off trench (COT) are
the important features of percolation tank which need
proper design. The overall design of the percolation tank
is similar to an earthen dam constructed for minor
irrigation without canal. These are the most prevalent
structures in India as a measure to recharge the ground
water reservoir both in alluvial as well as hard rock
formations. The efficacy and feasibility of these structures
is more in hard rock formation where the rocks are highly
fractured and weathered. In the States of Maharashtra,
Andhra Pradesh, Madhya Pradesh, Karnataka and
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Gujarat, the percolation tanks have been constructed in
plenty in basaltic lava flows and crystalline rocks.
Percolation tanks are to be normally constructed on second
or third order streams, as the catchment area of such
streams would be of optimum size. The location of tank
and its submergence area should be in non-cultivable land
and in natural depressions requiring lesser land
acquisition.There should be cultivable land downstream of
the tank in its command with a number of wells to ensure
maximum benefit by such efforts. Steps should be taken to
prevent severe soil erosion through appropriate soil
conservation measures in the catchment. This will keep
the tank free from siltation which otherwise reduces the
percolation efficiency and life of the structure.
4.5 Recharge Of Dug Wells And Hand Pumps
In alluvial as well as hard rock areas, there are thousands
of dug wells, which have either gone dry, or the water
levels have declined considerably. These dug wells can be
used as structures to recharge the ground water reservoir.
Storm water, tank water, canal water etc. can be diverted
into these structures to directly recharge the dried aquifer.
By doing so the soil moisture losses during the normal
process of artificial recharge, are reduced. The recharge
water is guided through a pipe to the bottom of well,
below the water level to avoid scouring of bottom and
entrapment of air bubbles in the aquifer. The quality of
source water including the silt content should be such that
the quality of ground water reservoir is not deteriorated.
Schematic diagrams of dug well recharge In urban and
rural areas, the roof top rainwater can be conserved and
used for recharge of ground water. This approach requires
connecting the outlet pipe from rooftop to divert the water
to either existing wells/ tube wells/ bore wells or specially
designed wells. The urban housing complexes or
institutional buildings having large roof areas can be
utilized for harvesting roof top rainwater for recharge
purposes.
The base (study area) map, Drainage, Slope and Contour
maps were prepared with help of SOI Toposheet (on
1:50,000 scale). High resolution LANSAT satellite data of
2007 was used and by using Digital Image Processing
techniques the following thematic maps such as
geomorphology, Land use / Land Cover were generated.
The Digital Elevation Model (DEM) was generated using
various GIS based analysis, such as overlay, raster
network analysis. The DEM is used in order to understand
the terrain condition, environmental factors and social
economic status in this study area. Finally, possible /
feasible route was identified based on various physical and
cultural parameters and their inherent properties.
 Care need to be taken to ensure that the water used for
recharge is free of sand and silt.
 The agricultural fields often contain contaminates in
the form of fertilizer and pesticide residue. Precaution
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need to be taken so that these contaminates do not go
into the aquifer.
 The runoff after the first rain should be diverted away
from the wells into the adjacent local drain. For this
purpose a small gate may be installed before the filter
chamber.
The gates can be removed/opened after the first rains have
washed away the contaminants in the agricultural field. A
gate can be created by a simple steel sheet. A barrier can
also be created by piling of the farm soil near the entrance
of the filter pit.
 Seasonal desilting of the filter chamber should be
carried out before monsoon for better and faster
filtration.
 Replace the filter media seasonally or as per the
requirement for fast filtration.
 Regular check is required for intake pipe and
overflow pipe to overcome the problems of Choking
due to agricultural waste material.
4.6 Recharge Pits
Recharge pits are normally excavated pits, which are
sufficiently deep to penetrate the low permeability layers
overlying the unconfined aquifers. They are similar to
recharge basins in principle, with the only difference
being that they are deeper and have restricted bottom area.
In many Such structures, most of the infiltration occurs
laterally through the walls of the pit as in most layered.
Sedimentary or alluvial material the lateral hydraulic
conductivity is considerably higher than the vertical
hydraulic conductivity. Abandoned gravel quarry pits or
brick kiln quarry pits in alluvial areas and abandoned
quarries in basaltic areas can also be used as recharge pits
wherever they are underlain by permeable horizons. Nalah
trench is a special case of recharge pit dug across a
streambed. Ideal sites for such trenches are influent
stretches of streams.

5.DATA BASE GENERATION
5.1 DATA COLLECTION
Survey of India Toposheet No. 58 I / 2 on 1:50,000
5.2 LAND SAT (MSS) DATA 2007
Maps, field work and remote sensing techniques are
necessary for proposed road design and construction.
Topographic maps, geomorphology, Land use/Land
Cover, Drainage, DEM, road, Slope and Contour maps
were used for this proposed route. The favorable path
analysis, using various data and GIS analysis, was
intended to confirm the best transport route within this
site. Figure.6 shows the land Sat Map.
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5.5 GEOMORPHOLOGY

Figure.7 Geomorphology Map
Figure.6 Land Sat Map
5.3 DATA PROCESS AND ANALYSIS
In this implementation, the best route is found for a new
road. The steps to find possible path are outlined below.
Path is identified by using Arc GIS 9.1 Spatial Analysis
Module.
 Create Source, Destination and Datasets
 Generate different Thematic Maps (Classify and
Weight age)
 Perform Weighted Distance
 Create Direction Datasets
 Identified Shortest Path with Distance and Direction
Datasets

Different landforms present in the area are depicted in
Figure.7. This geomorphic unit were extracted from the
satellite image by digital data interpretation and
incorporated into the GIS database. These geomorphic
units were classified into Plateau, Scarp face, Debris slope,
bazada, residual hill and pediments (deep, shallow &
moderate).
5.6 DRAINAGE PATTERN
Salem district is drained by Cauvery and Ponnaiyar river
basin. The Cauvery River forms the western and southwestern boundary of the district. Figure.8 shows Drainage
Map.

5.4 TOPOGRAPHY
Topographic and geologic data of the proposed road
network area were prepared in a GIS ready format and
used as input to the GIS database. The locations of roads,
railways, wetland, forests and drainage features were
derived from the topographic map layer. The map that
produced by SOI is the base for national topographic
database and has a number of features for instance
location of roads, railways ,wetland ,forests , drainage
features, elevation points . In this proposed project, digital
elevation model (DEM) was prepared from the elevation
data. It was used as input to the least cost and shortest
pathway analysis.

Figure.8 Drainage Map
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The domestic and industrial usage of water is being
satisfied by Cauvery river water. As far as the drainage
fabrication of the study area is concerned, it is covered by
third order and fifth order streams in the North and
NorthEast part. These streams are seasonal and become
dry during summer season and the main stream which is
passing through this area of interest is Thirumanimuttar.

ISSN 2278-6856

Our proposed road is laid on the gentle slope. In this
gentle slope a moderate soil condition is present, because
of moderate soil condition the construction of bridge will
be easy since the load bearing capacity of the soil is high.
In the legends we have shown the different slope
conditions Darker tones indicate very steep slopes. The
slope map (Figure.10), derived from the Toposheet.

6.ARTIFICIAL RECHARGE THROUGH
INJECTION WELLS
Injection wells are structures similar to a tube well but
with the purpose of augmenting the ground water storage
of a confined aquifer by pumping in treated surface water
under pressure The injection wells are advantageous when
land is scarce.

Figure.9 Land Use/Land Cover Map
5.7 LAND USE / LAND COVER
The land use map was prepared from Digital LAN SAT
2007 satellite data and the features were classified as per
Integrated Mission for Sustainable Development
(NRSA,1995) classification system and following land use
pattern were identified as agricultural land, forests,
mining area, water body, plantations, barren rock area and
urban areas. Most of the area is being occupied by fallow
land. Hills/barren rocky area is located in the northern and
southern part of the study area. Besides these two major
categories, the crop land is also sporadically distributed in
the study area. Figure.9 shows the Land Use/Land Cover
Map
5.8 SLOPE CHARACTERS

Figure. 10 Slope Map
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6.1 Induced Recharge
It is an indirect method of artificial recharge involving
pumping from aquifer, hydraulically connected with
surface water, to induce recharge to the ground water
reservoir. When the cone of depression intercepts river
recharge boundary a hydraulic connection gets established
with surface source, which starts providing part of the
pump age yield. In such methods, there is actually no
artificial build up of ground water storage but only
passage of surface water to the pump through an aquifer.
In this sense, it is more a pump age augmentation rather
than artificial recharge measure. In hard rock areas the
abandoned channels often provide good sites for induced
recharge. Check weir in stream channel, at location up
stream of the channel bifurcation, can help in high
infiltration from surface reservoir to the abandoned
channel when heavy pumping is carried out in wells
located in the buried channel.
6.2 Site Characteristics And Design Guidelines
A collection well is a large diameter (4 to 8 m) well from
which laterals are driven/ drilled near the bottom at one or
two levels into permeable strata. The central well is a
vertical concrete cassion in pre-cast rings, (wall thickness
0.45 m) sunk upto the bottom of aquifer horizon. The
bottom of cassion is sealed by thick concrete plugs. Slotted
steel pipes, 9 mm thick, 15 to 50 cm in diameter having
open area above 15% and a tapered leading are driven
laterally through portholes at appropriate places in the
cassion. The successive slotted pipes are welded and
driven using special hydraulic jacks installed at the bottom
of the cassion. The number of laterals is usually less than
16, thus permitting minimum angle of 22°30”, between
two laterals. The maximum length of lateral reported is
132 m and the total length of laterals from 120 to 900 m
depending upon requirement of yield. The laterals are
developed by flushing and if entrance velocity of water is
kept less than 6-9 mm/sec, these do not get filled by sand.
The effective radius of a collector well is 75 to 85% of the
individual lateral length.
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6.3 Rainfall Analysis
The daily rainfall data for the period of 1990-2014
have been collected from Regional Meteorological
Department, Chennai and tabulated as to calculate the
monthly and seasonal rainfall for the respective rain
gauge stations. The average annual rainfall of the study
area is calculated for the period of twenty three years
(1990-2014) from the records of the three rain gauge
stations. Yercaud rain gauge station shows the maximum
average annual rainfall of 1668.3 mm followed by
Omalur (974 mm) and Salem Junction (916 mm).
Compared to the annual normal rainfall of Tamil Nadu
state (920 mm), a n d Yercaud stations have more
rainfall whereas Salem Junction shows slightly lesser
rainfall than the state’s. To achieve the framed
objectives, the collected rainfall data are categorized into
four major seasons as listed in Table. Finally, the data
are interpreted by preparing various charts and
diagrams using geographical information system
(GIS).The methodology adopted for this analysis is
presented in the form of flowchart.
6.4 MONTHLY VARIATION OF RAINFALL
Monthly rainfall variation in the study area shows a
homogeneous pattern at all the three rain gauge stations.
The mean annual rainfall is the sum of twelve months
long term monthly average rainfall. The average monthly
rainfall of twenty three year period (1990-2012) is
calculated for the three rain gauge stations, and utilized
for preparing rainfall variation diagrams (Figure.11 and
Figure.12.) Increasing trend in the rainfall during
January to May, and declining trend during May and
June are noticed. Then it gradually increases from July
onwards, reaches the peak value in the month of October
and decreases to reach a low in the month of January.

Figure.11 Monthly variation of rainfall pattern at Salem
Junction rain gauge station

Volume 5, Issue 3, May – June 2016

ISSN 2278-6856

Figure.12 Monthly variation of rainfall pattern at
Yercaud rain gauge station
6.5 Seasonal Variation Of Rainfall
Seasonal variation of rainfall over the period of 19902012 shows same rainfall pattern in all the three rain
gauge stations. The study area receives about 48 to 50%
of the annual rainfall from southwest monsoon. The
northeast monsoon contributes about 30 to 33% of
rainfall for this region. Pre-monsoon season also
contributes good amount of rainfall, but the post-monsoon
season contribution is almost negligible. The percentage
contribution of rainfall during various seasons has been
determined and presented in Table.1 and Figures.13.
The following trend of rainfall occurs in the study area:
Southwest monsoon > Northeast monsoon > Pre-monsoon
> Post-monsoon.
Table.1.Rainfall during various seasons

In general, the Southwest (SW) monsoon contributes
major portion of the total rainfall, which is maximum at
Yercaud station (50.42 %). At the other two rain gauge
stations, the percentage of SW monsoon is 48.2 % and
45.1%. It is also observed that the contribution of SW
monsoon was more with the maximum intensity of 790
mm at Salem Junction station (1991), 2802 mm at
Yercaud station (1996). The contribution of northeast
(NE) monsoon is also vital in this region next to the SW
monsoon. Figure.14 shows the Percentage contribution of
rainfall at rain gauge stations in the study area
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Table.3 Average, maximum and minimum occurrence of
rainfall at rain gauge stations during various seasons

Figure.13 Seasonal variation of rainfall at rain gauge
stations in the study area

It is observed from the study, that Yercaud station
which is located in the northeastern portion of the
study area generally receives maximum rainfall, and
Salem Junction located in the southwestern portion at
western part of the study area receive equally moderate
amount of rainfall.

Figure.14 Percentage contribution of rainfall at rain
gauge stations in the study area
During northeast monsoon season maximum rainfall
intensity of 1110 mm was recorded at Yercaud station in
1991, and at the other two stations, it ranged from
656 to 806 mm. The pre-monsoon season’s average
and maximum contribution were about 18.2%, and 39%
at Salem Junction, 19% and 40.5% and 35.7% at Yercaud
during 2004 respectively. The occurrence of rainfall
during the post-monsoon season was almost negligible at
all the stations. Table.2 shows Average, maximum and
minimum occurrence of rainfall at each rain gauge
stations. Minimum, maximum and average occurrences
of rainfall at the various rain gauge stations during
various seasons are presented in Table.3.

6.6 Spatial Distribution Of Rainfall
By taking average annual and seasonal rainfall values,
isohyetal maps have been prepared using Geographic
Information System (GIS) for understanding the spatial
behaviour of rainfall intensity over the study area. It is
observed from Figure.15 to Figure.16 that the isohyetal
maps of Pre-monsoon, NE monsoon and annual rainfall
are similar and spatial distribution of rainfall shows a
unique pattern in Chalk Hills area and also it indicates
that the southwest part gets more rainfall than the
northeast part of the study area during pre- monsoon and
northeast monsoon periods; the western part of the study
area gets more rainfall than the eastern part during
southwest and post-monsoon periods.

Table.2 Average, maximum and minimum occurrence of
rainfall at each rain gauge stations

Figure.15 Isohyetal map of average annual rainfall
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Figure.16 Isohyetal map of post-monsoon season
Figure.19 Isohyetal map of northeast monsoon
Figure.17 shows Isohyetal map of pre-monsoon season.
Figure.18 shows Isohyetal map of southwest monsoon.
Figure.19 shows Isohyetal map of northeast monsoon

Figure.17 Isohyetal map of pre-monsoon season

Figure.18 Isohyetal map of southwest monsoon

Volume 5, Issue 3, May – June 2016

6.7 Frequency Distribution Of Rainfall
Frequency distribution diagrams of annual rainfall,
monsoon and non-monsoon rainfall seasons for the
three rain gauge stations are illustrated in the Figure.20
to Figure.22. The twenty three years of rainfall data
(1990-2012) have been considered for preparing the
frequency distribution diagrams. The average annual
rainfall frequency distribution diagram shows that
Yercaud station has the maximum frequency (9.0) in the
rainfall intensity range of >1000 mm. Omalur and Salem
Junction also have frequency values (3.0 - 4.0) in this
range. Similarly, frequency values are almost the same
(0.5) for the intensity range of 800–900 mm at Salem
Junction and Omalur stations. The monsoon variation
has the maximum frequency value of 10 and 8.75 for the
rainfall intensity value of <600 mm at Yercaud and other
two stations respectively and the non-monsoon variation
has the maximum frequency value of 10 for the rainfall
intensity of less than 600 mm for all the three rain gauge
stations.

Figure.20 Frequency distribution of average annual
rainfall at various rain gauge stations
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and low-rainfall infiltration. The coarser patterns in the
plains, however, are indicative of high-rainfall infiltration
[18, 19]. Almost 50 % of the total rainfall is received
during southwest monsoon period (June –September) and
40 % occurs during northeast monsoon season (October to
December). Therefore, water table increases drastically
during June to December and reaches the peak in
October. It declines gradually from March to reach a low
in May.

7.CONCLUSION
Figure.21 Frequency distribution of monsoon rainfall at
various rain gauge stations

The method of augmentation was used to measure the
quality and quantity of water in the Kannankuruchi Lake.
It has been found that water can be used for domestic
purpose and to some extent for agricultural purposes.
Based on the findings, this study also identified sites for
replenishing groundwater for suitable development,
suitable policy intervention by the state and local people’s
cooperation are essential for protecting the lake from
water pollution and increasing water resources and these
will ensure sustainable development in the study area. The
method recharge is very useful for block wise ground
water exploitation and recharge has been concluded which
is get indicated in Figure.23
.

Figure.22 Frequency distribution for Non-monsoon
rainfall at various rain gauge stations
6.8 Groundwater Level Fluctuation
Water level data and monthly rainfall data were used for
preparing spatial distribution map which reveals that the
wells retain
the water
level to higher range
irrespective of the magnitude of rainfall and it is
however, not clearly observed in some places because
groundwater is overexploited during the non-monsoon
seasons. Spatial distribution maps depicts that during
post-monsoon season most of the wells in the study
area indicate shallow water level (3 m) whereas during
pre-monsoon season water level in the well tends to
decrease and it gets medium water level during northeast
monsoon season (3–5 m). Table illustrates depth of
groundwater level in the study area during various
seasons. Except Shervaroy Hills, the maximum elevation
is 435 m above-mean sea level in the southern part of the
study area (Chinnatiupathi) and the minimum elevation
is 287 m a.m.s.l (Omalur). The study area has not much
peaks and valleys, generally it is a nearly flat terrain
results no accumulation of runoff water due to slope.
Drainage pattern is one of the most
important
indicators of hydrogeological features, since it is
controlled by underlying lithology. A well developed
dentritic type of drainage system indicates the occurrence
of rocks of uniform resistance [17]. Fine textured patterns
noticed in the rock cut hill indicate high-surface runoff

Volume 5, Issue 3, May – June 2016

Figure.23. GW Augmented zone
 The analysis of average annual rainfall frequency
distribution illustrate that Yercaud station has the
maximum frequency. The monsoon variation has the
maximum frequency value of 10 and 8.75 for the
rainfall intensity of <600 mm at Yercaud and other
two stations respectively, and the non-monsoon
variation has the maximum frequency value of 10 at
the rainfall intensity of less than 600 mm for all
the three rain gauge stations in the study area.
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 As the study area is a hard rock terrain, it is
observed that some of the places have deeper water
levels during SW monsoon season.
 Groundwater starts to replenish the shallow
aquifers during NE monsoon season and reaches
high during post-monsoon period when plants are
dormant and evaporation rates are less. The
groundwater levels remain stable only up to
November but during January to May, the water level
declines gradually due to water extraction for
irrigation during Rabi season.
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