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Abstract: India is the largest groundwater user in the world. Groundwater has played a significant role in the maintenance of
India’s economy, environment and standard of living. Through the construction of millions of private bore wells, there has been
an enormous growth in the exploitation of groundwater during the last five decades. Ground-water levels are controlled by the
balance among recharge to, storage in, and discharge from an aquifer. Physical properties such as the porosity, permeability and
thickness of the rocks or sediments that compose the aquifer affect this balance. Study of rainfall pattern is very important for
understanding spatial and temporal variations in water levels. Ground water recharge and discharge, well ground water level
and water quality ground water discharge and recharge are critical aspects of climate change. Present study, we have analyzed
spatial distribution of ground water level and fluctuation of Tiruvannamalai District of Tamil Nadu, India. The ground water
level samples are taken from 56 locations in study area. Physical, chemical and biological features in reservoirs are influenced
by the seasonal surface level fluctuations, which are significantly associated with anthropogenic utilization. The interpolation
technique is used for the spatial distribution of ground water level. Geographical information system is an efficient tool for
analyzing water level of spatial and temporal changes.
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L. INTRODUCTION
Groundwater is the water located beneath the earth’s surface in soil pore spaces and in the fractures of rock formations. A unit of
rock or an unconsolidated deposit is called an aquifer when it can yield a usable quantity of water. Ground water regime monitoring
is one of the key activities of CGWB to generate information on ground water level/ quality through representative sampling. The
primary objective of establishing the ground water monitoring network stations is to record the response of ground water regime to
the natural and anthropogenic stresses of recharge and discharge parameters with reference to geology, climate, physiography, land
use pattern and hydrologic characteristics. Groundwater is the 2nd largest available reservoir of fresh water. Surface waters such as
rivers and lakes only accounts for less that 1% of the worlds fresh water reserves whereas groundwater accounts for 12% of the
worlds freshwater resources. Water level / Piezometric heads are resultant of all input/ output from the aquifer. Apart from draft of
ground water for various purposes, quantum of rainfall and its component being recharged to the ground water is major controlling
factor of the depth to water levels and it’s annual, seasonal or decadal fluctuations.

A. Study Area

The total geographical area of the Tiruvannamalai district is 6,191 sq.km. Cheyyar and Tiruvannamalai were the two revenue
divisions in the District. The district is divided into seven taluks viz., Arni, Chengam, Cheyyar, Polur, Thandrampet,
Tiruvannamalai and Vandavasi. There were 18 Panchayat Unions/ Blocks covering 860 Village Panchayats and ten Town
Panchayats comprising of 1,067 revenue villages. The district had four Municipalities, i.e., Arani, Cheyyar, Tiruvannamalai and
Vandavasi. Tiruvannamalai district was formed on 30th September 1989 after bifurcation of North Arcot district. The district lies
between 11°55” and 13°15” North Latitudes and 78°20” and 79°50” East Longitudes.
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Figure No. 1 Location of the study Area

1. RESULT AND DISCUSSION
It has taken all twelve months and the seasons of the year. Groundwater is not in underground lakes, nor is it water flowing in
underground rivers. It is simply water that fills pores or cracks in subsurface rocks. When rain falls or snow melts on the surface of
the ground, some water may run off into lower land areas or lakes and streams. What is left may be absorbed by the soil, seep into
deeper layers of soil and rock, or evaporate into the atmosphere.

A. Monthly Distribution of Ground Water Level

In month of January, the Tiruvannamalai district ground water level has taken present study from 2001 — 2015 for fourteen years.
The ground water level at January month have high value at Polur block of Siruvallur village value as ( 10.69 m) and the lowest at
Polur of Chetpet village value of (1.62m).In February month the highest value of ground water located at Polur block of Siruivallur
village value of (11.56m) and the lowest value is (2.28m) in Polur at Chetpet. The highest average of ground water is recorded at
Siruvallur village in polur block value is (13.02m) and the lowest was in Thandarai village of Cheyyar value of (2.61m) at the
month of March. In the study area, at the month of April the high value of ground water is received in Polur, siruvallur village value
of (14.06m). The lowest total average was received in Polur, chetpet village value of (2.61m). In the present study area, of May
month have highest value in Polur, siruvallur village the ground water level is (14.83m) and the lowest ground water level is
(3.34m) in chetpet village of Polur. For all these fourteen years of June month, siruvallur village has high ground water level value
as (14.63m) and the low ground water level at chetpet village as (3.64m).
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Figure No. 2 Mean Monthly Ground water Level in Tiruvannamalai District

The Siruvallur village of Polur have received (16.09m) of total average as highest and the lowest at Thandarai village of Cheyyar
value of (3.63m) in the study area for July.In August month the highest value of the Thiruvannamalai district have located at
Siruvallur village of Polur taluk, value as (16.12m) and the lowest average is located at Thandari of cheyyar value of (3.52m). As
for the September month the ground water level has been marked high at Siruvallur value of (15.4m) and the lowest average at
Thandarai in Cheyyar total as (3.05m). The groundwater level of Tiruvannamalai for October month has pointed high in
Siruvallur(14.35) and low as (2.66) of total average in Thandarai village. The ground water level of thiruvannamalai has pointed
high in Siruvallur village value as (14.35m) and low as (2.66m) of total average in thandarai village for November.The last month
such as December month of the year for fourteen years it have recorded the highest average at Thatchampattu village value of
(35.1m) and the lowest at Thanipadi value of (1.11m).

Table No. 1 Seasonal Analysis on Ground Water Level (2001 - 2015)

SI. No | Well Name Well No Winter | Summer N.E.M SW.M
1 Chengam 23002 4.36 5.85 7.39 4.36
2 Olagalapadi 23003 5.50 7.83 9.53 6.07
3 Thurinjapuram, 23008 3.16 4.89 5.72 3.00
4 Muniappanthangal 23008A 8.57 10.67 12.58 10.32
5 Thurinjapuram 23009 2.65 4.81 6.35 3.99
6 Vandavasi 23012 3.44 4.81 4.20 3.57
7 Vandavasi 23013 4.45 6.72 7.94 5.09
8 Vandavasi 23014 5.38 7.32 8.28 5.74
9 Peranamallur 23015 5.22 7.55 9.54 5.78
10 Vandavasi 23016 2.66 3.79 4.46 2.64
11 Cheyyar 23019 2.05 3.13 3.49 2.05
12 Cheyyar 23020 6.34 8.36 9.36 6.98
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13 Arni 23021 6.94 8.63 9.48 7.24
14 Arni 23022 2.74 4.76 5.36 2.84
15 Perungalathur 23037 2.60 3.87 5.42 15.53
16 Thatchampattu 23038 2.48 4.53 5.17 2.40
17 Thanipadi 23039 7.63 10.56 11.40 8.46
18 Pachal 23040 6.46 7.75 9.03 7.10
19 Thurinjapuram 23041 3.18 4.86 6.55 4.03
20 Anakkavur 23054 2.98 4.808 5.75 3.57
21 Anakkavur 23055 4.29 5.58 6.76 4.37
22 Cheyyar 23057 4.05 5.46 6.19 411
23 Vembakkam 23059 6.94 8.11 9.16 8.00
24 Vembakkam 23060 4.63 6.02 7.24 6.18
25 Vandavasi 23061 2.77 4.74 6.46 4.39
26 Vandavasi 23062 5.67 8.18 9.95 8.15
27 Vandavasi 23063 4.42 5.94 7.68 5.86
28 Vandavasi 23064 2.37 3.85 4.40 2.21
29 Vandavasi 23065 8.50 7.41 6.86 7.66
30 Arni 23066 5.47 6.67 6.15 5.48
31 Arani west 23067 8.67 10.27 11.63 9.11
32 Arani west 23068 6.95 9.29 10.85 8.58
33 Arni 23069 5.17 6.561 7.49 5.94
34 Arni 23070 491 6.86 8.53 6.72
35 polur 23095 4.81 6.74 8.12 6.37
36 polur 23096 4.07 6.11 6.72 3.75
37 polur 23098 4.18 6.08 7.53 4.74
38 polur 23099 1.96 2.92 3.91 2.23
39 Polur 23100 8.25 10.10 12.49 10.43
40 Polur 23102 2.63 3.94 4.40 3.30
41 Chengam Farm 2 23105 4.95 7.13 8.90 5.38
42 Kilpennathur 23111 5.80 7.46 8.85 6.98
43 Kilpennathur 23112 4.41 7.96 9.33 5.67
44 Malaiyanur Chakkadi 23120 3.22 4.7 6.43 4.05
45 Kootaru 23122 4.63 5.68 6.64 4.90
46 Pudur Chakkadi 23124 5.01 7.86 9.08 5.89
47 Polur 23126 11.26 13.97 15.56 12.45
48 Polur 23130 4.36 6.60 7.65 6.50
49 Malappambadi 23138 2.78 5.16 6.30 3.61
50 Thurinjapuram 23141 5.67 8.41 9.12 6.37
51 Thurinjapuram 23143 2.32 3.60 4.04 2.47
52 Vandavasi A 23010 6.36 7.90 8.57 7.19
53 Tiruvannamalai A23014 7.11 9.78 11.40 9.04
54 Thiruvannamalai A23015 7.04 8.15 8.51 7.10
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55 Chengam A23016 6.53 8.21 10.13 8.35
56 Polur A23018 4.10 5.56 6.50 4.55
57 Cheyyar A23036 0.00 0.00 0.00 0.00

Source: State ground and surface water resources data centre, Tharamani, Chennai

B. Seasonal Analysis on Ground Water Level Winter

In thiruvannamalai , the ground water level have been calculated from seasonal wise analysis from 2001 to 2015. In winter season ,
the total average ground water level has occurred as maximum in village of Siruvallur ,(11.26m), Kamakurpalayam of Arni west
(8.67m), Thurinjapuram , Sirugalambadi (8.57m), Arni of Nesal have (8.50m) and Pachal have (8.25m). along with this, the
minimum values at Polur of Chetpet village (1.96m), Cheyyar of Thandari value as (2.05m).

Figure No.3 Seasonal Ground water Level in Tiruvannamalai District
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The
maximum value of ground water level have been located at Polur block , village of Siruvallur value of (13.97m), Thurinjipuram of
Sirugalambadi (10.67m) and in Pachal value as (10.56m). The minimum value of ground water level have been recorded at polur of
Chetpet village value as (2.92m) and Cheyyar block of Thandarai village have value of (3.13m) as total average of ground water
level.

C. South West Monsoon

In the study area, this south west monsoon occur first ( which covers June, July, August and September) with all these four months
for fourteen years , an average ground water level have been taken as maximum and minimum value. The maximum ground water
level have located at village of Siruvallur, Sirugalambadi, Vadamathimangalam, Kamakurpalayam and Thandarampattu values are
(15.56m, 12.58m, 12.49m, 11.63m and 11.40m). The minimum ground water level has marked at village of Thandarai (3.49m),
Chetpet (3.91m) and Vandavasi (4.04m).
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©IJRASET (UGC Approved Journal): All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887
Volume 6 Issue Il, February 2018- Available at www.ijraset.com

D. North East Monsoon

The present study area of thiruvannamalai it have collected the ground water level average in this monsoon which covers October,
November and December. Through the collected groundwater level for the fourteen years, the maximum average have been located
at Thatchampattu(15.53m), Siruvallur (12.54m) and Vadamathimanagalm have (10.43m). The minimum values of total average for
the study area are Thandarai (2.05m), Peranamallur (2.021m) and Chetpet (2.023m) of ground water level. Ground Water level
(dbg) is maximum in Srivallur, Sirugalambadi, Vadamathimangal and Kamakurpalayam region with depth more than 10m from the
ground Ground water level (dbg) is minimum in Chetpet and Tandarai region with a depth of 2.91m and 2.79m respectively. Here
the water level is high.

E. Ground Water Level Fluctuation

Groundwater levels change for many reasons. Some changes are due to natural phenomena and others are caused by man’s
activities. From the year 2001 to 2015 the ground water level has shown some significant change and the water level has fluctuated
in many areas. Common 58well taken for the study the average fluctuation is found to be 0.54m.

Table No.2 Water Level Fluctuations

SI. No Well Name Village Name 2001 2015 | Fluctuation

1 | Chengam Varagur 6.32 5.34 0.98

2 | Olagalapadi Olagalapadi 6.64 6.54 0.1

3 | Thurinjapuram, Nayadimangalam 9.93 7.77 2.16

4 | Muniappanthangal Muniappanthangal 7.27 4.93 2.34

5 | Thurinjapuram Sirugalambadi 9.39 7 2.39

6 | Vandavasi Kodiyalam 4.02 5.95 -1.93

7 | Vandavasi Desur 5.05 5.29 -0.24

8 | Vandavasi Tennangur 4.26 8.78 -4.52

9 | Peranamallur Vishamangalam 7.25 8.75 -1.5
10 | Vandavasi Gangapuram 9.14 10 -0.86
11 | Cheyyar Koolamandal 4.04 3.7 0.34
12 | Cheyyar Thandarai 4.03 3.35 0.68
13 | Arni Hariharan Colony 9.44 8.63 0.81
14 | Arni Vannakulam 7.45 9.12 -1.67
15 | Perungalathur Perungalathur 3.45 3.52 -0.07
16 | Thatchampattu Thatchampattu 1.48 6.84 -5.36
17 | Thanipadi Thanipadi 4.11 4.17 -0.06
18 | Pachal Pachal 9.03 0 9.03
19 | Thurinjapuram Mangalam 8.35 4.67 3.68
20 | Anakkavur Echur 4.03 6.56 -2.53
21 | Anakkavur Sengadu 4.83 5.621 -0.791
22 | Cheyyar Palli 7.22 8.03 -0.81
23 | Vembakkam Sumangali 5.62 4.96 0.66
24 | Vembakkam Moranam 9.78 4.59 5.19
25 | Vandavasi Marudhadu 4.8 9.34 -4.54
26 | Vandavasi Salavedu 3.4 6.14 -2.74
27 | Vandavasi Amudur 4.31 9.81 -5.5
28 | Vandavasi Nedungunam 6.61 7.5 -0.89
29 | Vandavasi Peranamallur 3.29 5.06 -1.77
30 | Arni Nesal 3 0.299 2.701
31 | Arani west Thatchur 7.02 0.19 6.83
32 | Arani west Kamakurpalayam 13.27 11.64 1.63
33 | Arni Velleri 8.09 0.29 7.8
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34 | Arni Mullandram 7.06 8.45 -1.39

35 | polur Santhavasal 6.08 3 3.08

36 | polur Padavedu 7.17 5.8199 1.3501

37 | polur Kadaladi 5.31 5.76 -0.45

38 | polur Padagam 5.4 6.195 -0.795

39 | Polur Chetpet 2.61 5.09 -2.48

40 | Polur Vadamathimangalam 8.19 9.6 -1.41

41 | Chengam Farm 2 Chengam Farm 2 1.78 6.92 -5.14

42 | Kilpennathur Keekalur 7.91 7.23 0.68

43 | Kilpennathur Polagunam 8.91 8.35 0.56

44 | Malaiyanur Chakkadi Malaiyanur Chakkadi 6.87 9.98 -3.11

45 | Kootaru Kootaru 3.57 5.7 -2.13

46 | Pudur Chakkadi Pudur Chakkadi 4.99 6.04 -1.05

47 | Polur Mampattu 8.44 10.97 -2.53

48 | Polur Siruvallur 9.1 17.82 -8.72

49 | Malappambadi Malappambadi 5.82 7.52 -1.7

50 | Thurinjapuram Pichanandal 5.05 511 -0.06

51 | Thurinjapuram Mallavadi 9.06 8.66 0.4

52 | Vandavasi Vandavasi 2.57 451 -1.94

53 | Tiruvannamalai Thiruvannamalai 6.09 7.4 -1.31

54 | Thiruvannamalai Thandarampattu 9.46 10.33 -0.87

55 | Chengam Chengam 7.11 9.57 -2.46

56 | Cheyyar Cheyyar G.B.H.School 5.74 7.47 -1.73

Source: State ground and surface water resources data centre, Tharamani, Chennai
Table No. 3 Impact of Rainfall for Groundwater Level
GROUNDWATERLEVEL( in Meter) RAINFALL (in mm)
RF.STATIONS
And

S. Location WINTER | SUMMER | SWM | NEM | WINTER | SUMMER SWM NEM
Chengam 6.53 8.21 10.13 | 8.35 7.72 40.37 111.04 126.24
Polur 4.10 5.56 6.50 4.55 16.34 35.85 117.31 144.01
Thiruvannamalai 7.11 9.78 11.40 | 9.04 8.68 39.37 108.43 146.94
Vandavasi 6.36 7.90 8.57 7.19 17.64 34.64 118.14 189.65
Thanipadi 7.63 10.56 11.40 | 8.54 13.96 42.98 82.13 141.90
Cheyyar 6.34 8.36 9.36 6.98 12.88 46.69 173.43 176.64

Source: Compiled by Author

©IJRASET (UGC Approved Journal): All Rights are Reserved




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 6.887
Volume 6 Issue Il, February 2018- Available at www.ijraset.com

T8°40'0"E FO°0'0"E T79°20'0"F TO°40'0"E
I 1 1 1

WATER LEVEL FLUCUTATION ZONE (2001 - 2015)
TIRUVANNAMALAI DISTRICT

>z

12°40'0"N
12°40'0"N

200"N

12°200"N

12

Legend
Fluctuation in Meter
.-
=0
[Jo-10
[ 10-15
[ BC

12°0'0"N
T
12°00"N

T T T T
78°40'0"E T9°0'0"E 79°20'0"E 79°40'0"E

Figure No 3.5

Figure No.4 Water Level Fluctuation in Tiruvannamalai District

Well number 23130 Polur has shown in maximum fluctuation with 8.72m increase in depth which in Polur region. Then the other
well number is 23063, 23038 and 23105 with in increased depth of 5.5m, 5.63m and 5.14m respectively in VVandavasi, Tachampattu
and Chengam region. Out of the 58 well totally of 36 well have seen increase in depth of water below ground (or fall in the water
level). The average increase of depth below ground is found to be 2.09m. There are 20 wells have seen decrease in the depth below
the ground (or increase in water level). The average increase in water level is (-) 2.21m. The maximum increase in water level is
found to be 7.8m for well number 23069 in Arni region. Well number 23067, 23060 and 23041 are some of the well which have
seen an increase in water level with an increase of 6.83m, 5.19m and 3.68m respectively Arni, Vembakkam and Thurinjapuram
regions.

1. CONCLUSION

In the study of Tiruvannamalai district it gave a various dimension of groundwater level in the different blocks of the different
villages of the present area about fourteen years. The analyzed ground water levels on the basis of months and seasons the out puts
are: In winter season, the total average ground water level has occurred as maximum in village of Siruvallur, (11.26) and the
minimum values at Polur of Chetpet village (1.96). The maximum value of ground water level have been located at Polur block ,
village of Siruvallur value of (13.97) and the minimum value of ground water level have been recorded at polur of Chetpet village
value as (2.92). The maximum ground water level has located at village of Siruvallur (15.56) and the minimum ground water level
has marked at village of Thandarai (3.49). Through the collected groundwater level for the fourteen years, the maximum average
has been located at Thatchampattu (15.53) the minimum values of total average for the study area are Thandarai (2.05). The rainfall
and water level data has been obtained and we identified where the ground water level has reduced and increased in these 14 years.
From that we identified the water level fluctuation in Tiruvannamalai. Many wells have less ground water level and some wells have
been closed without water. The final result of impact of rainfall and the groundwater level changes have been evaluated.
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