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  Abstract  

Geographic Information Systems (GIS) are major importance for forecasting 

and understanding the ground water level using Remote Sensing (RS). 

Natural resources such as ground water can effectively reduce the usage of 

chemical and also avoid toxic substances to make artificial recharge. As 

water will flow in all directions and sectors where there is drastic increase in 

population every year. The obtainable study area is Basin of Kodavanar 

River which is situated in area Dindigul from the state of Tamil Nadu (TN). 

Even though regular cleaning and washing are reduced by reusing and 

recycling the water, the ground water levels are getting inexpensively tough 

to alternate the needs. When there are many stations to monitor ground water 

level and condition of weather are also monitored using various conditions 

such excellent, normal, good and bad. There are many layers such as 

geology, soil type, use of land and site recharge collectively forming the 

thematic layers which can be used with the advanced modeling flow software 

to locate the watershed sub type from our work area. Existing weightage 

from thematic layer shows the cluster of same structure and already located 

nearby distance points such as dams, ponds and extended drainage from sub 

watershed level. From the observation of the years 2015-2020 the ground  
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water level is obtained and the original results are obtained taking input from 

mentioned year. Thematic ground water flow is generated in a steady and 

regular condition as calibration. These transients are occurring from our 

developed model that can provide the results by predicting the level of 

artificial recharge. By applying the GIS and model results have been created 

and shown for avoiding over utilization. 
 

 Keywords: GIS, RS, Kodavanar river, Geology, thematic layers, Ground 

water level. 
 

1 Introduction 
 

Fresh water is one of the important resources on earth and one of its the 

major source is ground water. It can be used for many common purposes like 

those needs related to domestic works as well as agriculture and so on. 

Ground water management is important in the areas of drought or the places 

with rocks that are hard in nature. It is important to note that conservation of 

groundwater is one of the important factors to be noted and also it has to be 

monitored to a full extent. Apart from zones being targeted, it is much 

essential to find the artificial recharge sites. In case of areas with hard rock, 

the rate of recharge remains low where the water demand is not met, 

disturbance in balance is found thereby arising the need for artificial recharge 

for watershed.  

The system for effective management of groundwater needs knowledge 

on aquifer system along with its quantification process. This process analyses 

the stress associated with both input as well as output of the system. In case 

of managing the aquifer system, it can be well planned and managed using 

the modeling based on groundwater. GIS termed as Geographic Information 

System is employed for study of groundwater along with the process of 

assessing the zones with groundwater. Along with GIS, remote sensing 

methods have been employed for the demarcation process of various zones in 

different geographical regions. Based on several criteria evaluation was made 

in the environments with GIS for mapping the resources such as groundwater 

in the cities such as Guwahati. also for the blocks such as Kattankalathur in 

Tamil Nadu the zones were demarcated. with the help of methods such as 

GIS.  

The process of demarcation was also performed in Kurmapallivagu basin 

located in Andhra Pradesh using the same GIS along with remote sensing 

methods. The same methods were used for delineation in the watershed of 

Bilari located in Madhya Pradesh. Management of data and analysis of 

spatial data are the benefits of using GIS methods in the process of modeling 

groundwater. To analyze the flow of groundwater, a model was developed in 

river basin of Kabini for the purpose of assessing and managing the 

groundwater using GIS along with the flow model. Numerical model was 

developed to find the differences in techniques in the district of Dindigul. In  
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order to find the simulation results of various aspects including dispersion, 

MT3D is made in use. It also helps in finding the constituents that are in 

dissolved state in systems of ground water.  

Most of the areas in Tamil Nadu are covered by rocks that are hard in 

nature. The places where these rocks are found which is shown in Figure 1. 

In districts such as Dindigul, the water is used for several purposes such as 

irrigation with the help of the tanks. The paper focused on the study of 

recognizing the areas for artificial recharge for harvesting the resources 

available on the surface. The work also assessed the model employed in 

groundwater flow along with GIS for Kodavanar river basin situated in 

district of Dindigul located in Tamil Nadu.  

 

 

 
 

Figure 1. Areas with Hard Rocks 

 

 

1.1 Study Area 

The location of Kodavanar river basin is in the district of Dindigul found 

in Tamil Nadu. This area is one among the places which constitute of hard 

rocks. The part which is on the upper side with 107.6 sq.km extent is taken 

under consideration. The latitude and longitude of the watershed is shown in 

Table. Kodavanar river is found on the eastern side boundary in case of 

watershed and ephemeral in nature. Its origination is from the slopes located  
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on the eastern side located in Palani hills in its lower side. 720mm is the 

rainfall attained annually in the area of watershed. ICAR termed as Indian 

Council of Agricultural Research has classified the watershed to be in the 

eastern side of the coast plain with tropical climate. This is due to the 

influence from the winds of the monsoon that account to rainfall to be 

maximum in these areas.  

 
Figure 2. SRTM Data 
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Winter temperature takes the range of 26°C - 34°C and for summer it is 

32°C - 39°C (Figure 2). In the western side, the watershed consists of hills. 

Here the groundwater stands as a major water supply source. It is during the 

monsoon season that the wells get recharged and they are mainly used to 

irrigate the fields, drinking water for people as well as for domestic works. 

From the month of October to December, as the rainfall rate increases level 

of water also gets increased. When there is no rainfall, the groundwater is 

mostly used because of the irrigation and this pumping of water has lead to 

its depletion. To overcome such problems, structure such as artificial 

recharge is studied in those areas.  
 

 

1.2 Physiographic Features 

 

Various patterns related to land use discuss on runoff as well as reduction 

of recharge along with groundwater evaporation thereby causing a great 

impact on the resources such as groundwater. Verification from the field 

along with the pattern maps are helpful in classification of usage of land 

associated with its patterns. The people living near the watershed are 

dependent on the agriculture as most of the land is made in use for the 

agriculture. The types in land use patterns is shown in Figure 3. Type of soil 

along with the level of permeability helps in finding the capacity of holding 

water for a particular area.  

 

 

 
 

Figure 3. Land Use Patterns 

 

The soil constituents of the area are red as well as black cotton which is 

observed from the study of the field. The types of rocks in the study area are  
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charnokites as well as horneblende biotite gnesis. One of the major factor 

that controls the groundwater is geomorphology. The geomorphic unit which 

is most importantly identified is pediment area that is shallow.  

 

2 Literature Review 
 

 The applications of ground water includes agriculture as well as works 

related to domestic purposes, leading to careful examination in the areas of 

drought and hard rocks [1]. Conservation and monitoring of ground water 

also became a challenging task as well. GIS is the technique employed for 

studies considering groundwater and is also used for assessment works [2]. 

GIS along with the technique of remote sensing are useful for demarcating 

the ground water zones [3]. This demarcation process also can be performed 

at areas with different set up of geology [4]. The region of Guwahati was 

identified for mapping the resources such as groundwater with the use of GIS 

technique [5]. Demarcation was performed for yet another area in 

Kattankulathur in Tamil nadu utilizing the techniques such as GIS [6]. 

Another demarcation process was carried out for Kurmapalli vagu basin 

located in the state of Andhra Pradesh for the ground water resources [7]. 

Delineation process was performed for ground water zones in the watershed 

of Bilari located in Madhya Pradesh region [8]. Several models were 

developed for analyzing the flow of ground water in the aquifer for the 

region of Gundal basin located in the river of Kabini [9]. Numerical model 

was developed and yet another model called MT3D developed helped in the 

simulation purposes[10]. MODFLOW was utilized for simulation of flow 

system behavior in Mujib aquifer.  

 

3  Earth’s Landform for Kodavanar River Region  
 

The major structure of sustainability is to recharge the below parameters 

such as pre-location ponds, bore well recharges, rooftop and one indirect 

method defined for artificial recharge as hydro fracturing. Division of 

landforms is defined as physiographic sections which are useful in 

classification of water level. as geology and other proper features are 

considered for geomorphology for deciding the regions, climate and study 

are from the earth surface to process. The analytical approaches based on the 

still views, slope and land off are also specialized for vegetation and so on. 

The distinct method for modeling and the performance analysis are applied 

for acquirer such as bore blasting and hydro-fracturing those are methods of 

augmentation. 

 

3.1 Resource Based Assessment and Analysis for Ground Water 
 

Development of ground water mapping towards Karur district Kodavanar 

river that are spatial analysis which identify the region consistency. The  

 



 
 

 

 
 

Informative Statistics from  River Basin Kodavanar River ,  Tamil Nadu to Identify 

ArtificialRecharge Using RS and GIS for Aquifer Ground Water  Modeling 1027 

 

potential zone according to the weightage indexed such as reference number 

that cab combines the integration method according to the map covered with  

the multiclass. Classes such as soil, Ph dependency to know the quality 

worked according to criteria. 

 

4 Methodology  
 

There are always human involvement and activity in artificial recharge 

where the ground water level from the study area Kodavanar river is of 34 

number of wells that are under observation. These was generated as of 2020 

by TWAD board and analyzed for both monsoon stages. More over the 

measurement of water level is based on the monsoon and defined as post 

monsoon when below the ground water in m whereas above the ground level 

so called as pre monsoon. Karur is one main district for covering all 5 phases 

of resources map. these features are based on thematic map loaded in GIS 

software and MODFLOW to estimate the runoff surface. These surface 

measurements are beginning phase of the processing method. When the 

zones are considered for delineated recharge measurements are required to 

fetch the information for the secondary level. At last level as fifth phase, the 

proposed system for combining the GIS and pre-processed and tested data 

taken as input data. The numeric modeling technique results are displayed as 

output. 

 
 

Figure 4. Artificial Recharge Modeling based on Ground Water Level using GIS 
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4.1 Improved Methodology Using ESHS 
 

Enhanced surface hydrology system (ESHS) as proposed methodology where 

the procedure of diffusing water on the surface to develop the hydrological 

across the soil as shown in Figure 4. The destruction from the ground water 

layer yielding that connected the bore wells directly for aquifer. This 

improved methodology can overcome the filtration releasing issues and wells 

can perforate the aquifer. When there is good soil type and geology 

undergone with a various testing for developing the surface water these 

natural environment and biological growth can also be increased. Figure 4. 

Shows weather condition analysis and thematic ground water level. The 

recycling and reusing of the water gave only ground water usage normally 

less but also increasingly expensive for the basic requirements. Even the 

improvement of the water quality changed the recharging strategies the 

system which accessed by many operation from SRTM data such as selecting 

right storage, extra care in treatment of resources from basic water and so on. 

Geopurification takes a great benefit in monitoring the level of water by 

balancing soil along with the aquifer system. By performing the improved 

methodology the irrigation process can be more precise and injected the well 

according to the decrease of measurements and recovered based on ranking. 

 

5 Results and Discussions 
 

Based on the parameters such as mentioned in the dataset of Kodavanar 

River , geology, slope, runoff and drainage that has considered for weightage 

calculating over utilization that is under the dependency of each zones as 

shown in Figure 5. These GIS that are fielded on MODFLOW software 

covered the situated region. The structural layer of thematic layer view if the 

potential zones based on geomorphology that connects hill ranges.   

 

 
 

Figure 5. Zone Based Periodic Region Performance Analysis 

 

When the impact of given features that are shown in the result map 

which has thunderstorm of climate as of 2020 November which changes the  
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probability of precipitation. The variability from that is Basin River is 

covered and pre-location of surface water from natural resources are highly 

efficient in water conservations. 

 

5.1 Geomorphology and Assessment for Runoff 
 

The Table 1 shows the thematic map with its parameters along with 

unique ranking as well as its weightage. 

 
Table 1. Thematic Map with Its Parameters, Unique Ranking and Its Weightage 

 

 

The total proposed system is underlain by the hydrology based system 

and rules analyzed based on observations according to the zones from 

situated study area Kodavanar River, dindigul. According to the thematic 

data, the suitable performance analysis is undergone from artificial recharge.  

Measures Parameters 

Prediction  

Analysis (Based on 

Performance) 

Rank ( in 

Numeric) 
Weightage 

Geology 

Grantic genesis Normal 2 

12 
Charnockite Normal 2 

Weather efficiency highly grantic Normal 
2 

Type of Soil 

Loamy soil Normal 2 

10 

Red Good 3 

Lateritic  Good 3 

Silty Normal 2 

Loamy sand Excellent 4 

Completely clay Normal 2 

Gravely Excellent 4 

Use of Land 

Forms 

Cultivation Good 3 

12 

Farming Good 3 

Deep forest Good 3 

High water coverage Excellent 4 

Wet lands Excellent 4 

Climate 

Conditions 

>7 Poor 1 

15 
07- 10 Max Normal 2 

10-20max Good 3 

>20 Excellent 4 
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The above-listed parameters are indexed according to the ranking 

weightage and classified as group based on the model and related 

development as results. 

 

6 Conclusion 
 

The natural resources have utilized the numerical modeling 

methodologies by several tools such as MODFLOW software. The utilization 

of artificial recharge from the various method of conservation of water and 

the aquifers reacted along with various features conditions based on recharge 

methods. The existing study and performance analysis using the current 

locations latitude and longitude from GIS are integrated using several 

modeling techniques. As the structure with its major pre-location such as 

lakes, ponds etc. are effect of zones to understand the graphical view of 

geomorphology, geology, various soil, slope and use of land. Our proposed 

method using the same techniques and overcome the utilization in higher 

manner and also the transient calibration for predicting the results duration 

was carried out in the present academic year from 2015-2020, the results 

analysis as a potential zone was properly used with artificial recharge. Now 

the GIS based methodology needs the sub watershed for situating the 

modeling technique that can be understand as third level. 
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