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Abstract— Integration of remote sensing and GIS techniques 

provides an excellent tool for the determination of ground 

water potential in a region. For this purpose, LANSAT-7 

(ETM+) satellite data, survey of India toposheet series of 

65K/3, 65K/4, 65K/6, 65K/7, 65K/8-12, 65K/10, 65K/11 on 

1:50000 scale are used. Ground water potential is computed 

for relative assessment of ground water potential zones by 

integration of all the related data that influence the occurrence 

and movement of ground water in the region using GIS. Based 

on the analysis of relief map, the slope map of the study area 

has been derived. The slope map indicated that the entire study 

area is a vast stretch of rolling plain. Based on the analysis of 

Geomorphology maps, it is concluded that the 

geomorphologic characteristics were classified into Pedi 

plains, pediments, structural hill, flood plain, shallow 

pediments and the water body mask. Based on the analysis of 

Geology maps, it is concluded that the geology of study area 

is Achaean period. Geologically 59% of the area in the district 

is underline by hard, compact, crystalline rocks of archean 

age, consisting of Garnitic-ferruginous-silliminite gneisses 

called “Khondalites” and a small part by Granite. These rocks 

occupy the Northern part of the District. With an aerial extent 

of 6406 sq.km, based on the analysis of soil map, it was 

concluded that the Soil type ranges from fine loamy, loamy 

and clayey soils. All required map have been prepared and 

assigned weights according to their importance in the 

groundwater potential point of view. Based on the concept 

model analysis concluded that the identified the GWPZ. The 

GWPZ classified in to (i) excellent (ii) very good (iii) good 

(iv) moderate (v) Poor to moderate and (vi) poor to nil 

potential zones. 
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I. INTRODUCTION 

Rainwater is the primary source for water resource. In India, 

more than 90% of rural population and nearly 30% of urban 

population depend on groundwater for meeting their drinking 

and domestic requirements (Imran, et al, 2016). The 

distribution of groundwater is not uniform in all the regions 

(Vasudevan, et al, 2015). Groundwater being a replenishable 

resource, its proper and economic development on a 

sustainable basis requires its realistic assessment (Waikar, et 

al, 2014). The conventional approach for groundwater 

investigations such as ground based surveys and exploratory 

drilling are time consuming and uneconomical (Magesh, et 

al, 2011). So, an integrated approach of Remote Sensing and 

Geographical Information System has proved to be an 

efficient tool in groundwater studies (santanu et al, 2016). 

Thus remote sensing and GIS together provide information 

base for efficient management for delineating ground water 

potential zones (Sani. et al, 2016). The occurrence of 

groundwater in the study area is controlled by rock type, 

lineaments and landforms as revealed from GIS analyses and 

field investigations (Nag, et al, 2016, siva kumar, et al, 2016). 

Use of Remote Sensing and GIS technology is very useful for 

the preparation of groundwater prospective areas mapping 

and management plan on a scientific basis. The overall results 

demonstrate that the use of remote sensing and GIS provide 

potentially powerful tools to study groundwater resources and 

design a suitable exploration plan (Suresh Babu, et al, 2014, 

joseph, et al, 2016). This gives more realistic groundwater 

potential map of an area which may be used for any 

groundwater development and management programme 

(Boobalan, et al, 2016). 

II. STUDY AREA 

East Godavari district is situated on the North-East of Andhra 

Pradesh and lies in between geographical co-ordinates of 

North Latitude 160 18’ 32” to 180 01’ 00” and East Longitude 

810 31’00” to 820 37’ 00”. East Godavari is one of the 

agriculturally potential districts in the state of Andhra 

Pradesh. In this Paper an attempt has made to study about 

ground water potential for six mandals which covers Eastern 

part of East Godavari District i.e. Tuni, Thondangi, 

Sankhavaram, Kotananduru, Gollaprolu and U.Kothapalli 

(Fig.1). In 2011, East Godavari had population of 5,154,296 

of which male and female were 2,569,688 and 2,584,608 

respectively. This area is characterized by semi-arid climate 

experiencing high temperature, low rainfall and high 

evapotranspiration. 

 
Fig. 1:  Location map of the study area 

III. DATA & SOFTWARE USED 

A. Data used 

– LANDSAT-7 ETM+ 

– SRTM DEM 

– Survey of India Toposheet 

– Water table map 

– Geological Map 
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B. Software used 

– Arc GIS (10.1) 

– ERDAS (10.0) 

IV. METHODOLOGY 

Ground water potential is computed for relative assessment 

of ground water potential zones by integration of all the 

related data that influence the occurrence and movement of 

ground water in the region using GIS. Based on the analysis 

of relief map, the slope map of the study area has been 

derived. The slope map indicated that the entire study area is 

a vast stretch of rolling plain. Based on the analysis of 

Geomorphology maps, the geomorphologic characteristics 

were classified into Pedi plains, pediments, structural hill, 

flood plain, shallow pediments and the water body mask. 

Based on the analysis of Geology maps, it is concluded that 

the geology of study area is Archaean period. Geologically 

59% of the area in the district is underline by hard, compact, 

crystalline rocks of archean age, consisting of Granitic-

ferruginous-silliminite gneisses called “Khondalites” and a 

small part by Granite. These rocks occupy the Northern part 

of the District. Based on the analysis of soil map, the Soil type 

ranges from fine loamy, loamy and clayey soils. Based on the 

concept model analysis and weightage map analysis, the 

ground water potential zones (GWPZ) were identified 

(Fig.2). The GWPZ classified in to (i) excellent (ii) very good 

(iii) good (iv) Moderate (v) Poor to moderate (vi) poor to nil 

potential zones. 

 
Fig. 2:  Flow chart of methodology 

V. RESULTS AND DISCUSSION 

A. Base Map 

A map, which depicts the outline structure of the study area, 

is called a base map. The base map of the study area is 

prepared using toposheets of survey of India on 1:50000 scale 

and updated with the help of satellite imagery. To finalize the 

physical features of all the other maps, the base map 

information is used. The features included in the base map in 

general are mandal /block boundary, water bodies, major 

settlements, major roads, and railways. The features like 

settlements, boundary, major roads and railways and water 

bodies which are drawn from the toposheets are updated 

using the existing maps and satellite image (Fig.3). 

B. Drainage Map 

Drainage pattern is prepared by using Survey of India top 

sheet on 1:50,000 scale. The drainage pattern observed in the 

study area is dendritic (Fig.4). The highest stream order is 

fifth order. Most of the streams are situated on the western 

side of the study area. The total number of stream segments 

of all orders was 1471 and length of the streams also recorded. 

The stream parameters of the study area are presented in 

Table 1. 

Stream 

 Order 

Total 

Streams 

Length of the  

Streams (m) 
Weightage 

1 1114 5,68,902.10 1.00 

2 268 2,44,373.28 3.00 

3 71 1,23,655.53 5.00 

4 16 62,011.69 8.00 

5 2 24,923.80 10.00 

Table 1:  Stream Parameters 

C. Soil Map 

The soil map for the present study area was generated using 

the satellite imagery and the soil map prepared, provided by 

the National Bureau of Soil Survey and Land use Planning. 

The soil types identified in the study area are broadly grouped 

into gravelly loam soil, loamy calcareous soil, clayey 

calcareous soil, loamy calcareous stratified soil, rolling lands, 

clayey soil, loamy soil, cracking clay soil, cracking clay 

calcareous soil and gravelly clay soil (Fig.5). The study area 

of soils covers an area of 1184.787 sq.km out of which loamy 

soils covers an area of 1.30%, clayey soils with rolling lands 

covers an area of 2.33%, clayey soils with undulating  lands 

covers an area of 2.33%, gravelly clay soils with excessively 

drained covers an area of 39.63%, moderately deep 

excessively drained loamy soils covers an area of 1.26%, 

cracking clay soils with moderate deep covers an area of 

27.65% and marine land forms with sloping sandy soils 

covers an area of 3.69%. 

D. Slope Map 

Contours are poly lines that connect points of equal value of 

elevation. The elevation points were prepared from 

toposheets on a scale of 1:50,000 collected from survey of 

India (SOI), Hyderabad. The collected toposheets were 

scanned and registered with tic points and rectified. Further 

the rectified maps were projected. All individual projected 

maps were finally merged as a single layer. The contours 

were digitized with an interval of 80m. The contour attribute 

table contains an elevation attribute for each contour 

polylines (Fig.6). 

E. Geology Map 

Geologically 59% of the area in the district is underline by 

hard, compact, crystalline rocks of archean age, consisting of 

Granitic-ferruginous-silliminite gneisses called 

“Khondalites” and a small part by Granite. These rocks 

occupy the Northern part of the District with an aerial extent 

of 6406 sq.km (ref APSGWD) covering the agency mandals 

and few upland mandals. In the central part 9% of the area is 

underlained by Rajahmundry and Tirupathi Sand stone 

formations and 2% of area by the Hard Deccan Trap. The 

remaining 30% of the district area due south is underlained 

by Deltaic alluvial formation with an aerial formation of 3279 

sq.kms (Fig.7). 
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F. Geomorphology Map 

Morphologically the majority of the study area falls under 

Pediment (Weathered) occupy an area of 35.07% of the total 

study area.  Other geomorphologic units include Coastal Plain 

Older occupies an area of 4.95%, Coastal Plain Younger 

occupies 8.19%, Deeply Buried Pedi plain occupies 4.84%, 

Deeply Weathered Pedi plain occupies 2.14%, Inselbergs 

occupies 1.57%, Moderately Weathered Pedi plain occupies 

5.88%, Residual Hill occupies 9.37%, Structural Hill 

occupies 11.96%, Valley Fill occupies 8.53%, Water bodies 

occupies 0.39%, Weathered Pedi plain occupies 7.12% of the 

total study area (Fig.8). 

G. Land-Use and Land-Cover Map 

Land-use and land-cover change has become a central 

component in current strategies in managing natural 

resources and monitoring environmental changes. This 

classification is performed based on the classification scheme 

of National Remote Sensing Centre, Department of Space, 

Govt of India. The land use land cover existing in the study 

area has been classified into five classes based on remotely 

sensed data (Fig.9). 

H. Ground Water Potential Map 

The groundwater potential zones were obtained by overlaying 

all the thematic maps using digital overlaying method. During 

the weighted overlay analysis, the ranking has been given for 

each individual parameter of each thematic map and the 

weightage were assigned according to the influence of the 

different parameters and was presented in each layer. The 

seven parameters considered are: Soil, Geomorphology, Land 

use/ Land Cover, Lineament, Geology and Drainage. Every 

class in the thematic layers was placed into one of the 

following categories viz. (i) excellent (ii) very good (iii) good 

(iv) moderate (v) poor to moderate (vi) poor to nil, depending 

on their level of groundwater potential. Considering their 

behaviour with respect to groundwater control, the different 

classes were given suitable values, according to their 

importance relative to other classes in the same thematic 

layer. 

 
Fig. 3:  Base map of the study area. 

 
Fig. 4:  Drainage map of the study area 

 
Fig. 5:  Soil map of the study area 

 
Fig. 6:  Slope map of the study area 
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Fig. 7: Geology Map of the Study Area 

 
Fig. 8: Geomorphology Map of the Study Area 

 
Fig. 9:  Land Use Land Cover Map of the Study Area 

 
Fig. 10:  Ground Water Potential map of the Study Area 

VI. CONCLUSION 

In the present scenario, the dependence on ground water is 

increasing rapidly. As a result, the quality of ground water 

holds the supremacy. But due to urbanization and 

industrialization, the groundwater is contaminated to a 

greater extent thereby making it unfit for drinking purpose. 

As sustainable management of water is the need of the hour, 

we analysed the present ground water potential of six mandals 

and represented the variations of ground water parameters in 

the form of thematic maps using GIS which can be 

understood by a common man. Mostly town authorities will 

concentrate on the improvement of ground water potential, 

certainly it will help to reduce the future water scarcity 

problem. Keeping in view that first identified the existing 

ground water bodies and prepared the digitized map. The 

GWPZ classified in to (i) excellent (ii) very good (iii) good 

(iv) moderate (v) Poor to moderate (vi) poor to nil potential 

zones. 
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