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ABSTRACT: Groundwater is fresh water (from rain or melting ice and snow) that soaks into the soil and is stored in the 

tiny spaces (pores) between rocks and particles of soil. Groundwater accounts for nearly21 percent of the nation’s fresh 

water resources. It can stay underground for hundreds of thousands of years, or it can come to the surface and help fill 

rivers, streams, lakes, ponds, and wetlands. Groundwater can also come to the surface as a spring or be pumped from a 

well. Both of these are common ways we get groundwater to drink. About 50 percent of our municipal, domestic, and 

agricultural water supply is groundwater. Groundwater is actually surface water that has migrated from the surface through 

the ground and become stored in porous soils and rocks. Aims and Objective. This work aims to study about the Groundwater 

resources of the Pudukkottai district. Its objectives are as follows: To assess the ground water levels in different seasons 

and to find out into seasonal groundwater variations. To evaluate   the   groundwater resources based on groundwater level 

fluctuations. To demarcate the   areas   based on the groundwater level, potential and suggest optimum ate utilization of 

ground water. Pudukkottai District is the area chosen for the present study. It is located in the central part of Tamil Nadu 

State. It lies between 9o 50′ to 10o 40′ North latitudes and 78o 25′ to 79o 15′ East longitudes. It forms a part of the Survey 

of India (SOI) topographic sheets of 58 J/9, 10, 11, 14, 15, 16, 58 N/2, 3, 4 and 58 O/1&2 of 1:50,000 scale.  The District is 

wide spread with an aerial extent of about 4,663 sq.km and population of 16, 18,725 persons according to 2011census. This 

District is bounded by the Districts of Thanjavur in Northeast, Tiruchirappalli in Northwest, Sivagangai in the West, 

Ramnathapuram in the Southwest and Palk Strait towards the east. Pudukkottai District is the seventh largest District in 

Tamil Nadu. The data on mean monthly Groundwater level and yield data were collected for about controlled 101 wells of 

the district for the period of 27 years between 1990 and 2017 from state groundwater and surface water resources data 

centre, Public works Department (PWD) All the data were compiled, mapped and analysed. The data editing, interpolation, 

preparation of thematic layers and finally bring out put with proper cartographic visualization are made by using Arc GIS 

software and analysed using appropriate statistical techniques. To understand the groundwater level fluctuations, the 

difference between the pre monsoon and post monsoon water level has been calculated for all the 101 well locations 

independently. It has been observed that water fluctuation is high in the places where the difference is more.  The high 

fluctuation in the water level may be due to the lithology, over exploitation of water, failure of monsoon or poor recharge 

areas. Groundwater level fluctuation is less in the areas near to the river course due to high recharge in the river course. 

Through the fluctuations of water level in wells result due to various causes. Long term fluctuations in wells due to changes 

in ground water storage are important for the exploitation of ground water. The average annual water level fluctuations of 

the 101 monitoring wells for the period 2001 – 2017 have been shown in the  (Fig : )   To analyze the groundwater 

fluctuations in the study area with varying wells, GIS technique was used. In order to assess the groundwater fluctuations.  
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I. INTRODUCTION  

 

Groundwater is a key source of drinking water essential to life over globe. Groundwater is the water located 

beneath the ground surface in soil pore spaces and in the fractures of lithologic formation. Ground water 

can be a long – term ‘reservoir' of the natural water cycle (with residence time from days to millennia). 

Groundwater is replenished by surface water from precipitation, streams and rivers when this recharge 

reaches the water table. Groundwater is an important source of water supply throughout the world. It is 

estimated that groundwater accounts for more than 95% of all fresh water available for use. Its use 

immigration industries municipalities and rural homes continue to increase. Cooling and air conditioning 

in the past years have made heavy demands on groundwater because of its characteristic uniformity in 

temperature. Shortages of groundwater in area of excessive draft emphasize the importance of correct 

estimates and proper development, regulation, and protection of supplies in order to ensure the continued 

availability of this key natural resource (Todd, D.T., 1850). Groundwater usage has been increasing 

tremendously over the years indicate the trend will be continued. Groundwater is fresh water (from rain or 

melting ice and snow) that soaks into the soil and is stored in the tiny spaces (pores) between rocks and 

particles of soil. Groundwater accounts for nearly21 percent of the nation’s fresh water resources. It can 

stay underground for hundreds of thousands of years, or it can come to the surface and help fill rivers, 

streams, lakes, ponds, and wetlands. Groundwater can also come to the surface as a spring or be pumped 

from a well. Both of these are common ways we get groundwater to drink. About 50 percent of our 

municipal, domestic, and agricultural water supply is groundwater. Groundwater is actually surface water 

that has migrated from the surface through the ground and become stored in porous soils and rocks. Ground 

water is stored in, and moves slowly through, moderately to highly permeable rocks called aquifers. 

Groundwater comes from two primary sources. When it rains, water infiltrates the soil until it reaches the 

water table in an aquifer. Aquifers can also gain water from rivers and streams draining into the ground. In 

hydrologic water cycle, groundwater comes from surface waters (precipitation, lake, reservoir, river, sea, 

etc.) and percolates into the ground beneath the water table. Groundwater is a significant part of the 

hydrologic cycle, containing 21% freshwater. 

 According to Nace (1960), the volume of water in storage in rocks of the land area of the world 

may be of the order of “million cubic miles”. However only a small percentage of this underground supply 

is visible to man, as natural springs, or as streams and rivers which are sustained by ground water when 

overland run – off ceases. ”water in the ground that is in the zone of saturation, from which wells, springs, 

and ground water run –off are supplied”. (Aftermeinzer, 1949, p.385.) 
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II AIMS AND OBJECTIVE 

 This work aims to study about the Groundwater resources of the Pudukkottai district. Its 

objectives are as follows: 

 To assess the ground water levels in different seasons and to find out into seasonal groundwater 

variations. 

 To   evaluate   the   groundwater resources based on groundwater level fluctuations. 

 To demarcate the   areas   based on the groundwater level, potential and suggest optimum ate 

utilization of ground water. 

III STUDY AREA 

 Pudukkottai District is the area chosen for the present study. It is located in the central part of Tamil 

Nadu State. It lies between 9o 50′ to 10o 40′ North latitudes and 78o 25′ to 79o 15′ East longitudes. It forms 

a part of the Survey of India (SOI) topographic sheets of 58 J/9, 10, 11, 14, 15, 16, 58 N/2, 3, 4 and 58 

O/1&2 of 1:50,000 scale.  The District is wide spread with an aerial extent of about 4,663 sq.km and 

population of 16, 18,725 persons according to 2011census. This District is bounded by the Districts of 

Thanjavur in Northeast, Tiruchirappalli in Northwest, Sivagangai in the West, Ramnathapuram in the 

Southwest and Palk Strait towards the east. Pudukkottai District is the seventh largest District in Tamil 

Nadu. This District is divided into two municipalities, eleven taluks and thirteen blocks for administrative 

purposes. The municipalities of the District are Pudukkottai Municipality and Arantangi Municipality.fig 

.1 

 

 

 

 

 

 

 

 

 

 

Figure: 1 Study Area 
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III  RESEARCH METHODOLOGY  

This study involved with both primary and secondary data. The sequences of techniques used to fulfill the 

above objectives of the study are as follows: 

  

The data on mean monthly Groundwater level and yield data were collected for about controlled 

101 wells of the district for the period of 27 years between 1990 and 2017 from state groundwater and 

surface water resources data centre, Public works Department (PWD)  

  

All the data were compiled, mapped and analysed. The data editing, interpolation, preparation of 

thematic layers and finally bring out put with proper cartographic visualization are made by using Arc GIS 

software and analysed using appropriate statistical techniques fig 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 2 Control Well Location  
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IV DISCUSSION AND CONCLUSION 

 

4.1 GROUNDWATER LEVEL 

 

Groundwater level is an important parameter to understand the existing groundwater potential of an area. 

The groundwater potential can be estimated by depth of the water found. It can be inferred that if the depth 

to the water level from ground level is shallow, then the groundwater condition is good. But if the depth is 

deep then the groundwater level is poor. Water level mainly depends upon rainfall, sub-surface geological 

nature, weathering condition, depth to bed rock, etc. In order to understand the water level of the study area, 

groundwater level data for both pre monsoon and post monsoon, was data collected for 101 wells which 

are monitored by State Groundwater and Surface Water Resource Data Centre, Tharamani.  

        

  4.2. ANNUAL GROUNDWATER LEVEL 

 

The groundwater level of the study for pre-monsoon, post-monsoon seasons, and   annual has been 

calculated from 2001 – 2017 (seventeen years) was collected for 101 wells located in the study area. The 

average annual groundwater level of the district is about 6.2 meters. The groundwater level in the district 

varies from 15.4 meters at (Kukoor) to 0.5 metres at (Mimisal). Out of 101 wells the maximum  groundwater 

level is found in the southern, parts of central and also scattered in the northeastern parts of the study area. 

The water level is found to be relatively higher in depth found in almost all part of the district except 

southern and potion of centre and the east. The water level is found to be at lower depth in the (above 15 

meters) found in the north and eastern part part of the study area. The mean ground water level is found to 

be moderate at the villages of Keeranur, Puliur, Punkulam, Muttukkadu, Mangottai, Kadathur and 

Kannankarakudy district as shown in the (Fig:3). 
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Figure: 3 Mean Annual Water Level  

 

4.3 GROUNDWATER LEVEL - PRE MONSOON 

 

The  mean water level of Pudukkottai district  durning Pre monsoon have been shown in the( Fig :4 )  The 

pre monsoon months are March, April and May .During the pre monsoon season the water level varies 

from16.26 meters (Melapattinanjur) to 0.85 meters (Mimisal) below ground level. Durning the  pre 

monsoon season average groundwater level  of the district is about 6.6 meters.  Southern, eastern, and  

central parts of the study area shows higher water level(below 4 meters)  indicates the favorable zone of 

groundwater identified at the villages of Kattumavadi, Nagaram, Okkur, Pudukkottai, Avudayapatti and 

Mangoor. The north, northeastern and eastern  parts of Pudukkottai District shows lower level (above 12 

meters) of  groundwater is found at a shallow level in the villages  Mudukulam, Thennalipatti, 

Melapattinanjur, Kukkor, Mangottai, Kendaiyantheru, Eachanviduthi, Malampatti and Nallur.  The  west, 

east and central of the part study area records  moderate level of  groundwater (4meters to 8 meters) . The  

northern, north eastern and eastern part of the study area shows  (8 meters to 12 meters) groundwater level 

International Journal of Scientific Research and Review

Volume 7, Issue 10, 2018

ISSN NO: 2279-543X

Page No:  52



has been observed at the villages of  Keeranur (Kunnandarkoil block), Adanakottai (Pudukkottai block), 

Pallavaranapatti (Karambakudi block ), Mandiyur, Viralur (Annavasal block ), Sengalur and Nanjoore 

(Kunnandarkoil block) and Odukkur (Viralimalai block). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 4  Pre - Monsoon 

 

4.4   GROUNDWATER LEVEL- POST MONSOON 

 The water level in the post monsoon period is shallow when compared to the former period. This 

condition is due to the recharge of water table due, to the rainfall received by the northeast monsoon in 

the whole District. The Post monsoon Months are October, November and December. The average 

groundwater level of district durning this season is about  5.8 meters. The groundwater level varies 

from 16.15 meters (Melapattinanjur) to 0.39 meters (Mimisal) in the  study area.  During the post-

monsoon season, groundwater is scarce in  the villages Venkatakulam (Thiruvarankula block) , Kalkudi 

(Viralimalai block) and Vayalogam (Annavasal block). Groundwater below 4 metres is found at 

Ganapathipuram,Kattumavadi, Nagaram,Vellayankkonpatti, Pudukkottai, Vepungudi and Okkur, 

which covers the dip of northern, southern, central part  and scattered in the eastern parts  of the study 
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area. Moderate groundwater level (4meters to 8 meters) is found to be scattered in most part of the 

district  .The  low  water level is found at Pallavaranapatti, Thennalipatti, Mangottai, Malampatti, 

Mudukulam, Kilangadu and Kukoor. Poor water level zone is found in the dip of northern and eastern 

part which is covered by hard rocks. This zone is identified in the places of Melapattinajur, Kukoor, 

and Mudukulam in ( Fig : 5)While comparing the water level between pre monsoon and post monsoon 

there is an increase in the water table during the post monsoon season due to the rainfall received during 

the northeast monsoon 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 5 Post - Monsoon 

 4.5 GROUNDWATER LEVEL FLUCTUATION 

  To understand the groundwater level fluctuations, the difference between the pre monsoon and 

post monsoon water level has been calculated for all the 101well locations independently. It has been 

observed that water fluctuation is high in the places where the difference is more.  The high fluctuation 

in the water level may be due to the lithology, over exploitation of water, failure of monsoon or poor 

recharge areas. Groundwater level fluctuation is less in the areas near to the river course due to high 
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recharge in the river course. Through the fluctuations of water level in wells result due to various causes. 

Long term fluctuations in wells due to changes in ground water storage are important for the 

exploitation of ground water. The average annual water level fluctuations of the 101 monitoring wells 

for the period 2001 – 2017 have been shown in the  (Fig :6 ) 

      To analyze the groundwater fluctuations in the study area with varying wells, GIS technique 

was used. In order to assess the groundwater fluctuations, water level data collected from network of 

101 observation wells. For the analysis Raster interpolation technique were considered. The present 

study focus on difference between Pre monsoon and Post monsoon of study area in order to find out 

the groundwater level fluctuation of Pudukkottai district. The Groundwater fluctuation ranges from 0.5 

to 7.5 meters in the district. It has been observed that the entire district shows moderate level of 

fluctuation except some parts of northern, central and east. The groundwater level fluctuation is 

observed to be high at Kukoor (Gandharvakottai block), Pallavaranapatti (Karambakudi block).  

Eachanviduthi (Karambakudi block), Veppangudi (Pudukkottai block), Kalkudi (Viralimalai block) 

records low level water fluctutation. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure: 6 Groundwater Fluctuation 
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