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Abstract 

 

The research evaluates the aquifer and 

groundwater seepage all around the reservoir. 

Researchers employ imaging techniques 

based on the electrical resistivity of materials 

in two dimensions. Ten different profiles 

were obtained at the site of the study, each 

from a side perspective. The average length 

of the profiles is 90 meters, and their average 

depth is 25 meters. The RES2DINV tool was 

used to generate graphs of the resistance 

readings. Inside the reservoir, 2D electrical 

resistivity imaging (2D ERI) was acquired 

utilizing a Wenner array, and the data were 

analyzed utilizing a pseudo-section approach. 

The geology of the study area consists of red 

soil and weathered gneissic rock, both of 

which are appropriate for 2D electrical 

resistivity imaging due to their high contrast. 

As the resistivity data is interpreted along the 

profile, the model's resistivity pseudo section 

in the reservoir region becomes clear. The 

pseudo section indicates hard rock at a depth 

of 4.06 m to 5.96 m, where the resistivity 

ranges from 103 Ωm to 120 Ωm. 
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I. INTRODUCTION 

 

Besides drinking and farming, people use water for many other purposes. In the vast 

majority of areas where water scarcity is a problem. The ever-increasing need for 

groundwater is a direct result of the world's population expanding at an exponential rate. An 

overall lack of topographic variation characterizes the area. The water utilised for irrigation 

comes from a selective network of rivers. Tamiraparani, Nambiar, Hanumanthai, and Vaippar 

are some of these rivers. Over 62% of the district's net cultivated area is devoted to growing 

paddy, making it the most important crop there (Central Ground Water Board, 2009; Gupta, 

2008; Venkatasalam, 2020). The majority of India's agricultural and household water comes 

from groundwater rather than surface water. This percentage falls somewhere between 70 and 

80 percent. Because of increased urbanization and the subsequent overuse of groundwater 

and improper disposal of trash, groundwater quality has declined. Many studies on the safety 

of groundwater for human consumption and agricultural irrigation have been done in recent 

years (Patil et al., 1989). Research of this nature has been conducted in a wide range of 

settings. Wells and tube wells are regularly being dug deeper to tap into the ever-dwindling 

groundwater resources in areas where there is a severe water deficit and a high demand for 

agricultural output. This is carried out to fulfill consumer needs. Consequently, this 

investigation is being conducted to evaluate and map the distribution of groundwater in the 

inner blocks of the Tirunelveli district. Several studies examined the Tirunelveli region's 

groundwater potential by employing Remote Sensing and GIS (Muthuraj et al., 2010; 

Kirubakaran et al., 2018; Senthilkumar et al., 2015and Muniaraj et al., 2020). 

 

II. STUDY AREA 

 

The villages of Thalarkulam, Ariyanayakipuram, and Sanganhiradu are included in 

the area of study, which is situated within the Tirunelveli district. The southwest and 

northeast monsoons have an effect on the amount of rain that falls in the study area. The 

northeast monsoon is largely responsible for the rainfall in the region. The total area of the 

district receives an average annual rainfall of 879 millimeters.  Typical of the subtropics, this 

area has warm, humid summers and mild, dry winters. The months of May and June are 

notorious for their high temperatures and lack of precipitation. The months of December and 

January have mild temperatures and clear skies. The usual range for relative humidity is 

between 79% and 84%. The average high temperature is 33.5 degrees Celsius, with a low of 

22.9 degrees Celsius. 

 

III.  GEOLOGY 

 

The top layer is predominantly composed of clay, red soil, and welded gneissic rock 

with a range of undulations. Micaceous schist is intruded in the charnockite rock, which is 

quickly worn due to water leaks and excess burden of weight. Water seeps through the rock 

because of erosion. Minor joints and faulted zones of several types can be seen in the field. 

 

IV.  MATERIAL AND METHODS 

 

Subsurface vertical and horizontal horizons can be examined quickly and 

inexpensively using the 2D electrical resistivity imaging investigation. To determine the 

resistivity model, the measured values of apparent resistivity are inverted into inversion 
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resistivity pseudo sections using the RES2DINV program. Model resistivity values are 

evaluated smoothly with sharp contrast using iteration, which also lowers the disparity 

between the computed values. Results from this smooth inversion are more accurate when 

examining subsurface geology with distinct zones separated by sharp boundaries. The 

electrical resistivity method has been recognized as an innovative approach for assessing 

groundwater seepage. Surface electrical resistivity recorded for the same geological 

formation can be used to estimate recharge based on the characteristics of the groundwater 

aquifer. To better locate underground water sources, electrical resistivity profiling data was 

gathered in the field. The electrical resistivity imaging study was carried out by the 

researchers Ravindran and Ramanujam, 2014; Asry et al., 2012; Day Lewis et al., 2006; 

Vinoth Kingston et al., 2022; Kroeger et al., 2007; Hermans and Paepen, 2020; Henderson et 

al., 2010 and Farooq et al., 2022. 

 

With the help of an Aquameter CRM 500 Resistivity meter, steel electrodes, and 

connecting cables, ten 2D ERI profiles were taken in the reservoirs near the villages of 

Thalarkulam, Ariyanayakipuram, and Sanganhiradu.(Fig.1). 

 

 
 

Figure 1:  Location Map of the Study Area 
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Figure 2: Fautled Zone in the Reservior 
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Figure 3: Field Work Data Collection and Electrode Layout 

 

V. RESULT AND DISCUSSION 

 

The plotted resistivity pseudo section value is used to determine water level and 

geological formation of the study area. From the resistivity profiling data is used to identify 

the top layer covered with red soil with clay with fine sand and caliche deposits mixed with 

gneissic rocks. The highly hard rock of charnockite is occurred at hilly structure of the study 

area.The electrical resistivity method determines the presence of water at varying depths by 

measuring the range of resistivity from 100 to 120 Ohm.m. 

 

1. Profile 1 – 4: For a total of 80 meters in length, profiles 1-4 trend in a southeast-

northwest direction. Up to a depth of 10 meters, the inversion shows resistivity values 

between 50–150-ohm m, indicating that weathered composite rock is present. The 

resistivity of the second, intermediate layer varies between 110-20-ohmm for water-

bearing formations in worn gneissic rock and calcareous limestone deposits, respectively. 

A hard and compact granulitic rock can be identified by its high resistivity zone in the 

pseudo section, which has a resistivity range of  200 to 1500 ohm.m and occurs between 

15 and 30 meters deep. 
 

 
 

Figure 4 2D:  Electrical Resistivity Imaging Profile 1 to 4 
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2. 2D ERI Profile 5 - 7: This profile begins 80m from the northwestern portion of the 

research area in a northeast-to-southwest orientation. In the middle, the low resistivity 

zones of 20 to 60 ohm. m varies from dark blue to light blue, indicating a weathered rock 

with a water-saturated zone. Up to a depth of 10 meters, 120-ohm m. The water resistivity 

leaking zone is consistent with the weathered gneiss. 

 

 
 

Figure 5 2D: Electrical Resistivity imaging Profile 5 to 7 

 

3. 2D ERI Profile 8 – 10: The study area profiles 8–10 follow a pattern of 80m in length 

from the southern half of the reservoir to the eastern edge. The inversion resistivity 

pseudo section shows the water-saturated soil formation at 5 m depth, with the upper as 

deposits defined by resistivity in the 50-70 Ohm.m range. For the intermediate layer that 

contains the water-bearing zone, the resistivity of the weathered gneissic rock can be 

anywhere from 100 to 125 Ohm.m. The resistivity values in the composite gneiss zone 

segment range from 250 to 750 Ohm.m. 

 

 
 

Figure 6: 2D Electrical Resistivity Imaging Profile 8 to 10 
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VI. CONCLUSION 

 

Observations of the shallow and deep groundwater levels are taken in a depth range of 

1-15 metres with a resistivity range of 100–120-ohm m for all profiles. The resistivity value 

is utilized to establish the suitable groundwater zone of the study area for groundwater 

management. The profiles 8 through 10 are employed for this determination. A resistivity 

reading of 250 ohms or more was recorded near a stony ridge, while a reading of 100 to 120 

ohms was recorded in a freshwater zone. There are three distinct resistivity zones visible in 

the electrical pseudo section along the profiles in the current study: hard rock, weathered 

zone, and soil with water bearing zone. The 2D ERI analysis was utilised to ascertain the 

predominant groundwater trends in the reservoir, which were found to be to the southeast, 

northeast, and northwest. 
 

 
 

Figure 7: Shows the Well Recommended Zone 

Following the selection process, further construction of dug wells was carried out on 

the selected profiles, as seen in the image above with red lines drawn on them. The graphic 

showed that the shade of blue was beneficial for the aquifer qualities that were covered by the 

hard rocks in order to control the groundwater in the nearby locations. Following the 

selection process, further construction of dug wells was carried out on the selected profiles, as 

seen in the image The graphic showed that the shade of blue was beneficial for the aquifer 

qualities that were covered by the hard rocks in order to control the groundwater in the 

nearby locations. 
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