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Abstract— The catchment range requires a large group of 

between related data to be created and examined in 

connection to each other. GIS (geological data framework) 

and RS (Remote detecting) is utilized as a part of this 

review. ArcGIS 10.1 and ERDAS 8.7 has been connected to 

examine territory characters, to decide capability of water 

limit and processing the topographical references 

information, which add new measurements to ecological 

administration for a piece of karanja catchment range in 

Bidar area. Bidar area is the northernmost piece of the 

Karnataka state in the India. The locale reaches out from 

scope 17.35°N to 18.25°N and from the longitude 76.42°E 

to 77.39°E.The two imperative sorts of soils saw in the area 

are dark soils and lateritic soil. Karanja waterway is the 

tributary to manjara stream which joins the Godavari River. 

The topical maps of catchment zone have been created. The 

check dams and permeation tanks are proposed at catchment 

zone. 
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I. INTRODUCTION 

Amid the most recent three decades there has been 

extraordinary change in the geo-hydrological situation of the 

State prompting to the debasement of land and water assets. 

The purpose behind such change is both regular procedures 

and human mediations. Sporadic recurrence of the 

hydrological forms like precipitation, overflow and ground 

water revive are principally because of fancies of nature 

representing a genuine test to water administrators in 

satisfying the water request. 

India has a dream to be a full created and 

industrialized nation by the year 2020. With deference, the 

frameworks arrangement is presently turned into a 

noteworthy thought to grow broadly in the nation. Keeping 

in mind the end goal to accomplish the vision, the 

administration is as yet standing up to with one fundamental 

riddle and clearly alluded to the water assets framework, 

particularly in insurance and the circulation procedure. The 

circumstance simply open up the eyes of capable offices and 

the part of organizers get to be distinctly huge all things 

considered as to take care of the complete land utilize 

arranging approach as a toolbox to tackle that issue. The 

water issue generally brought about by illicit logging, 

uncontrolled farming area opening and unlawful or 

unsatisfactory mechanical site area including collecting 

exercises which, in the long run toward the end modifying 

and declining the current and potential water catchment 

zones. assets has brought about a state of usustainability and 

natural debasement. Henceforth, the data on spatial and 

worldly accessibility of water will be useful for the ideal use 

of water assets.  

Henceforth, there is a pressing need to break down 

the geo-hydrological process, to dissect territory characters 

prompting to the catchment region and snags for ground 

water revive. Such a thorough and incorporated review to 

advance arrangement of activity arrangements for 

restoration of water system framework, warrants to 

utilization of wilderness innovations like Remote Sensing 

(R.S) and Geological Information System(GIS). 

II. OBJECTIVES 

To address it, this study describes on  

1) To study the catchment area, planning and 

development.  

2) To determine the potential sites for structure.  

3) To improve the structure of lake source   and water 

source.  

4) To ensure the stream flow and quality discharge from 

the catchment area.  

5) To improve ground water resources.  

III. LITERATURE REVIEW 

A. T. Unsal (TURKEY) 

He reported that Istanbul one of the fastest growing cities in 

the world in terms of population, Istanbul suffers 

significantlyfrom illegal construction which is Very difficult 

even to monitor with field survey methods. There are seven 

main natural catchment areas supplying water to Istanbul. 

Each area is divided into different protection zones and 

construction is prohibited in most of these areas. Istanbul 

Water and Sewerage Administration, which has the 

authority to demolish the structures in the first two zones, 

monitors the illegal construction in the catchment areas with 

orthorectified IKONOS imagery collected in the periods of 

three months. The imagery of seven catchment areas are 

collected every three months and following the collection in 

each period, change detection analysis is performed to 

determine the newly constructed structures in the five 

different protection zones of each catchment area. To 

determine the harm potential of the structures, field work 

follows the change detection analysis. Attributes of the 

structures such as construction type(residential, commercial, 

industrial ect.),building number, floors obtained from the 

field work are recorded into a geo data bases. The 

application of such an effective method improves the 

capability of Istanbul Water and Sewerage Administration in 

terms of preventing illegal construction with saving 

considerable time and giving consistent results.[1] 

B. Sharifuzan Haji Anuar(International Islamic University, 

Malaysia) 

He reported that Malaysia has a vision to be a full developed 

and industrialized country by the year 2020. In order to 

achieve the vision, the government is still confronting with 

one main enigma and obviously referred to the water supply 

system, especially in the generation and the distribution 
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process. This situation becomes critical in 1998 where 80% 

of Klang Valley area mostly is residential and industrial 

consumer experienced a very painful in sufficient water 

supply until the government imposed a water-rationing 

program to the consumer. Thus, according to department of 

Forestry of Selangor State, the water problem mostly caused 

by illegal logging, uncontrolled agricultural land opening 

and illegal or unsuitable industrial site location includes 

harvesting activities which, eventually at the end altering 

and declining the existing and potential water catchment 

areas. To address it, this paper describes on the application 

of GIS as a new technique of approach to determine the 

potential of water catchment areas in Selangor State and to 

provide an opportunity to computer processing of 

geographically references data, which add a new dimension 

one environmental management and planning 

development.[2] 

C. Piyoosh Rautela - Indian Institute of Remote Sensing,- 

Dehradun India  

GIS and remote sensing-based study of the reservoir-

induced land-use/ land-cover changes in the catchment of 

Tehri dam in Garhwal Himalaya, Uttaranchal (India) Large 

dams, though necessary for national growth, adversely affect 

the life-support strategy of a large number of people living 

in the submergence zone and the hinterland of the reservoir. 

With the help of GIS based techniques and land-use/land-

cover map prepared with the help of satellite remote sensing 

tools, it is estimated that the Tehri reservoir in the upper 

catchment of Ganga river would directly affect 2687 ha of 

agricultural land and another 3347 ha around the Under the 

reservoir rim would be rendered unfit for cultivation. GIS 

environment, a dam with 260.5 m height was simulated to 

assess the storage capacity of the reservoir as also the extent 

of the area that is likely to be impounded.[3] 

IV. MATERIALS AND METHODS 

The study will be fully conducted by utilizing GIS related 

software’s which are chosen due to their ability to produce 

map, to manage data and to operate analysis which is 

capable to edit and create analysis within a shorter time in 

map development (which is crucial in planning 

environment).  

A. Remote Sensing (RS)  

Remote sensing is the acquisition of information about an 

object or phenomenon without making physical contact with 

the object and thus in contrast to on-site observation. 

Remote sensing is used in numerous fields, 

including geography, land surveying and most Earth Science 

disciplines (for example, hydrology, ecology , 

oceanography, glaciology, geology); it also has military, 

intelligence, commercial, economic, planning, and 

humanitarian applications. 

In current usage, the term "remote sensing" 

generally refers to the use of satellite- or aircraft-based 

sensor technologies to detect and classify objects on Earth, 

including on the surface and in the atmosphere and oceans, 

based on propagated signals (e.g. electromagnetic radiation). 

It may be split into "active" remote sensing (i.e., when a 

signal is emitted by a satellite or aircraft and its reflection by 

the object is detected by the sensor) and "passive" remote 

sensing (i.e., when the reflection of sunlight is detected by 

the sensor).[4] 

B. Geographic Information System (GIS)  

A geographic information system is a system designed to 

capture, store, manipulate, analyze, manage, and present all 

types of geographical data. "Every object present on the 

Earth can be geo referenced", is the fundamental key of 

associating any database to GIS. Here, the term 'database' is 

a collection of information about things and their 

relationship to each other and 'geo-referencing' refers to the 

location of a layer or coverage in space defined by the co-

ordinate referencing system.[5]  

C. Data Representation by Vector and Raster Models 

1)  Raster  

A raster data type is, in essence, any type of digital image 

represented by reducible and enlargeable grids. Anyone who 

is familiar with digital photography will recognize 

the Raster graphics pixel as the smallest individual grid unit 

building block of an image, usually not readily identified as 

an artifact shape until an image is produced on a very large 

scale. A combination of the pixels making up an image color 

formation scheme will compose details of an image, as is 

distinct from the commonly used points, lines, and polygon 

area location symbols of scalable vector graphics as the 

basis of the vector model of area attribute rendering. While a 

digital image is concerned with its output blending together 

its grid based details as an identifiable representation of 

reality, in a photograph or art image transferred into a 

computer, the raster data type will reflect a digitized 

abstraction of reality dealt with by grid populating tones or 

objects, quantities, cojoined or open boundaries, and map 

relief schemas. Aerial photos are one commonly used form 

of raster data, with one primary purpose in mind: to display 

a detailed image on a map area, or for the purposes of 

rendering its identifiable objects by digitization. Additional 

raster data sets used by a GIS will contain information 

regarding elevation, a digital elevation model, or reflectance 

of a particular wavelength of light, Landsat, or other 

electromagnetic spectrum indicators. 

Raster data type consists of rows and columns of 

cells, with each cell storing a single value. Raster data can 

be images raster images) with each pixel (or cell) containing 

a color value. Additional values recorded for each cell may 

be a discrete value, such as land use, a continuous value, 

such as temperature, or a null value if no data is available. 

While a raster cell stores a single value, it can be extended 

by using raster bands to represent RGB (red, green, blue) 

colors, colormaps (a mapping between a thematic code and 

RGB value), or an extended attribute table with one row for 

each unique cell value. The resolution of the raster data set 

is its cell width in ground units. 

Raster data is stored in various formats; from a 

standard file-based structure of TIFF, JPEG, etc. to binary 

large object (BLOB) data stored directly in a relational 

database management system (RDBMS) similar to other 

vector-based feature classes. Database storage, when 

properly indexed, typically allows for quicker retrieval of 

the raster data but can require storage of millions of 

significantly sized records. 
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2) Vector 

In a GIS, geographical features are often expressed as 

vectors, by considering those features as geometrical shapes. 

Different geographical features are expressed by different 

types of geometry: 

a) Points 

Zero-dimensional points are used for geographical features 

that can best be expressed by a single point reference—in 

other words, by simple location. Examples include wells, 

peaks, features of interest, and trailheads. Points convey the 

least amount of information of these file types. Points can 

also be used to represent areas when displayed at a small 

scale. For example, cities on a map of the world might be 

represented by points rather than polygons. No 

measurements are possible with point feature 

b) Lines or polylines 

One-dimensional lines or polylines are used for linear 

features such as rivers, roads, railroads, trails, and 

topographic lines. Again, as with point features, linear 

features displayed at a small scale will be represented as 

linear features rather than as a polygon. Line features can 

measure distance. 

c) Polygons 

Two-dimensional polygons are used for geographical 

features that cover a particular area of the earth's surface. 

Such features may include lakes, park boundaries, buildings, 

city boundaries, or land uses. Polygons convey the most 

amount of information of the file types.  

D. Database of GIS 

Basically there are two types of data in a GIS input. 

1) Spatial data 

2) Non Spatial data or attribute data 

Spatial data includes information such as latitude and 

longitude for geo-referencing, the features on a map like soil 

units, administrative districts etc. Analog maps of 

topography, land use map, soil profile map, geology etc. are 

the main building units of the input. Other spatial data 

include aerial photos and satellite images. Non Spatial or 

Attribute data involves information of agriculture, industry, 

economy, population etc.  

V. RESULTS AND DISCUSSIONS 

A. Study Area  

Karanja River is a tributary to Manjra River which join the 

Godavari River. It takes its origin near Kohir village in 

Andhra Pradesh and after flowing for about 110 Km. 

through the talukas of Zaheerabad in Andhra Pradesh, Bidar, 

Humnabad and Bhalki Talukas in Karnataka State, joins the 

river Manjra near Narda Sangam village in Bhalki Taluka. 

Investigations were taken up in the year 1960. Based on that 

then assessment in the river at dam site and considering the 

allocation of water for Karnataka by Godavari River 

Tribunal as 13.10 t.m Cft two sites i.e., one near Kamalpur 

and the other near Byalhalli villages were selected as 

alternative sites. Finally the site nearByalhalli village was 

selected due to the reasons that; 

1) Exposed rock was visible in bed portion of the river. b) 

Length of the dam was comparatively less. 

Inspected the Karanja dam near Byalahalli village in Bhalki 

Taluka of Bidar District. The total length of dam is 3480 m. 

The central spillway is of concrete type and the earthen 

bund is provided on either side of spillway. The spillway 

consists of 6 nos radial crest gates of 15 m x 10 m and all 

arc in working condition. It was observed that the stop log 

gates and gantry crane were not functional. This requires to 

be set right. The storage in the dam was 1.97 TMC as 

against gross storage capacity of 7.691 TMC. It was 

informed that due to reduced yield in to the reservoir, the 

irrigation planning is revised from 35614 ha to 29227 ha for 

Khariff season only and CWC clearance is obtained. The 

Karanja river runs through a part of North Karnataka, India, 

and is the lifeline for many towns and villages of Bidar 

district. Bidar district is a dry place and is one of the worst 

draught-prone districts in  Karnataka. Further, most parts of 

the Karanja river basin areas receive very scanty rainfall, 

and depend heavily on the Karanja river water both for 

drinking and irrigation. Even though the project is 

developed for irrigation purpose, due to the drinking water 

problems in the district, Government of Karnataka allowed 

supplying water from river to Bhalki municipality after 

treatment. Bidar District lies in both the basins of Krishna 

and Godavari. The total area of the District is 5448 Sq. Km. 

out of which 85%lies in Godavari Basin and 15% in Krishna 

Basin. The percentage of irrigated area in the District is only 

about 8% of the area under cultivation as compared to the 

State average figure of about 14%. The soils in the 

command area of the project are very fertile in the valley 

portions. Crops like Khariff Jawar, Ground nut, Rabi Jawar, 

pulses etc; are grown in general, Sugarcane is also grown in 

patches by lift irrigation. There is great need and much 

scope for development of irrigation in this region Karanja 

Project is the only major irrigation project taken up in the 

Fourth Five Year Plan to augment the irrigation facilities to 

parts of Bhalki and Bidar Talukas in Bidar District. 

B. Topography 

Bidar district is the northernmost part of the Karnataka state 

in India. The district extends from latitude17.35°N 

to18.25°N and from the longitudes 76.42°E to 77.39°E. 

which is located on the northern madians of Karnataka 

which provides o mountainous treeless expansive plateau 

landscape. The two important types of soils noticed in the 

district are black soils and lateritic soils 

C. Catchment Area 

The catchment area of the river at the proposed dam site is 

2025.38 Sq. Kms (782Sq. Miles) out of which 727.29 Sq 

Km(284.10 Sq miles) i.e., 36.35% lies in Andhra Pradesh 

and the remaining in Karnataka State. The catchment area is 

hilly and murumy at ridges with cultivated lands in the 

valley portions. During rains, it is seen that there is 

sufficient flow in the nalas and streams joining Karanja 

River. 

1) Location map:  

The study area is shown in below and its area is 

2025.38km2 in Karnataka region. Preliminary investigation 

at Byalhalli. Site revealed that a project was feasible for 

utilizing the available yield of Karanja River. The site is 

located at 17°53°N,77°19°E The extend of submersion was 

also reasonable and sufficient command area being available 

for irrigation and hence this site was finally selected for 

location of storage dam. Fig.1 
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Fig. 1: Location Map 

2) Toposheet of Catchment Area Map 

The SOI Toposheet of karanja catchment area is digitalized 

to scale 1:3,00,000 is shown in fig 2 

 
Fig. 2: SOI Toposheet of karanjacatchment 

3) Base Map 

The base map will provide back ground details necessary to 

orient the location map.  Base map also add aesthetic appeal 

of the map asshowninbelowfig3. 

 
Fig. 3: Base Map 

4) Drainage Map 

The area has a dendritic drainage system having stream 

network upto 3rd order. The most common form of drainage 

system, dendritic systems form in V-shaped valleys as a 

result; the rock types must be impervious and non-porous is 

shown in below fig4.                    

 
Fig. 4: Drainage map 

5) Slope Map 

The slope in the study area, majority area occupies 

moderated slope of  5-10% of area, strongly slope of 10-

15% of area, moderatedly steep slope15-35% , gentle 

slope3-5%, very gentle slope 1-3% and nearly level 0-1%  

as shown in below figure 5. 

 
Fig. 5: Slope Map 

6) Contour Map 

The study area has a highest elevation of 610 meters and 

lowest of 420 meters height, as shown below in fig.6. 

 
Fig. 6: Contour map 
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7) Check Dams Map 

Check dams map of a karanja reservoir as shown in below 

fig 7 

 
Fig. 7: Percolation Tanks Map 

8) Percolation Tank Map 

The percolation tank map of a karaanja reservoir is   shown 

below figure8 

 
Fig. 8: Percolation Tanks Map 

VI. CONCLUSION 

As discussed above that approach of GIS and RS can play 

very important role in the study of catchment area, planning 

and its development. With the development and availability 

of fast and efficient computer hardware and software GIS 

and RS tools are going to have more vital roles in natural 

resources development and environment. The findings of the 

analysis have been used to develop a comprehensive    

Management Plan pertaining to the development of 

catchment areas for the selected districts with the highest 

degrees of sensitivities. 

This study analyzed topography and hydrology 

characteristics of karanja region to determine surface water 

resources with potential use for irrigation. The Digitalization 

of Terrain and hydrological analysis in GIS environment are 

suitable tools for calculation of catchment area, slope of the 

area and drainage pattern. The check dams, percolation 

tanks, Vegetative checks, boulder checks were suggested for 

ground water potential recharge and soil erosion. 

The derived information could be very much useful 

for the administrative authorities to take certain measures in 

management of water resources in the study area and they 

can also perform certain decision making planning activities 

for construction of check dams, percolation tanks and 

vegetative checks, boulder checks for improving water 

availability and resist soil erosion. 

The linking of GIS with simulation of 

environmental considering heralds a new era in 

environmental management. Indeed, the multifaceted nature 

of the environment calls for a multi-disciplinary approach to 

better understand, monitor and manage it. But, the greater 

challenge is the very nature of the environment. The more 

we learn to model its complex structures and process, the 

more it yields of its complexities that demands even more 

integrated systems to model it. 
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