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ABSTRACT: The present study area Tangarbahri Milli watershed of kunkuri block, Jashpur district of 
Chhattisgarh state was selected randomly. This Milli watershed has eight micro watersheds namely 
Charaikhara, Behrakhar, Pakarikachar, Hethkapa, Uparkapa, Goriya, Nonpani, Tangarbahri having rural 
landscape which has agriculture, forest land, water body and waste land. The objective of present study 
was to delineate watershed boundary, drainage system, slope, contour, soil map, water body of 
Tangarbahri Milli watershed area through GIS and Remote sensing. The CARTO SAT DEM & Resource SAT-
2 LISS-4 image and Google earth image was used for study. The Result of the study showed that Remote 
sensing and GIS helps to prepare soil & water conservation structures in given watershed area according to 
their soil property & slope of area and it provide educational and informational approach about Rain 
water harvesting, Agriculture and forest land about the particular area. 
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INTRODUCTION 
Land, water, vegetation and animals are the basic resources of the life support system. The 

ecosystem become imbalanced due to rapid increase in human activities and population, over exploitation 
of natural resources for their food, fuel and fodder requirement and unscientific management of these 
resources. The effective harvesting, conservation and management of land, water, vegetation and livestock 
resources aimed at obtaining optimum and sustained return from these resources without degrading them 
can be achieved by adopting watershed as basic unit of development. (Suryawanshi & Kamble, 2012).   

A watershed is a topographically delineated area that drains rain, snowmelt and ground water into 
a stream or river-system (Corn, 1993 and Swallow, et al., 2001). Watershed management is a measure of 
development of environment (Gerd Forch and Brigitta Schutt, 2004). Watershed development programme is 
a tool for many of such problems and used as essential for agriculture growth and development (Joshi et.al. 
2005, Wani et.al. 2006). 

A watershed is an area of land that drains all the rainfall and streams to outlet such as a reservoirs 
or an outlet in the main flow channel. It is a geo-hydrological unit comprising land, water, and biota within 
the confines of a drainage divide (USDA, 2007). A watershed is unique blends of climate, geology, hydrology, 
soil, vegetation, and the human community (CTIC, 2014). 
Remote Sensing 

The term Remote sensing means acquiring information from a distance without coming contact 
with an object or area. Remote sensing is the technique of obtaining and Recording physical properties of 
objects from a distance with the help of electromagnetic radiation (EMR) reflected/emitted by them.  The 
collection of data is accompanied by measuring EMR reflected/emitted by the object on the surface of the 
electromagnetic energy this constitute the communication link. 
Role Of Remote Sensing In Watershed Management 

Remote sensing and GIS plays an important role in the study of natural resources and helps in 
planning water resources development. One of the foremost very important edges of victimization remote 
sensing data for hydrological investigations and observation is its ability to come back up 
with data in abstraction and temporal domain, that's extraordinarily crucial for productive analysis, 
prediction and validation (Saraf, 1999). 
GIS Technique 
Geographical information systems (GIS) and remote sensing are information technologies, the value of 
which for applications in natural resources and its management (K, Sundarakumar et. al. 2012). Digital 
change detection Techniques based on multi-temporal and multi-spectral remotely sensed data have 
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demonstrated a great potential as means to understanding landscape dynamics detect, identify, map and 
monitor differences in land use and land cover patterns over time, irrespective of the casual factors (Jensen, 
1996). 
 
METHODOLOGY 
The present study area Tangarbahri milli watershed of kunkuri block, Jashpur district of Chhattisgarh state 
was selected randomly. The CARTO SAT DEM, Digital data of Land sat Etm+, Resource SAT-2 LISS-3 image, 
Google earth image and survey of India Toposheet and GIS software (Arc GIS, QGIS /SAGA) were used for the 
development of Watershed boundary delineation, drainage map generation, contour map generation, slope 
map generation and forest cover map and water body map generation for analysis of the study area. It 
describes and clarifies methods Used for measuring variables as well as techniques followed for the 
collection and analysis of data.  
In short research methodology is a detailed action plan of investigation and is presented under the following 
heads: 
 Selection of Study Area 
  Data Used 
  Geo referencing 
 Image processing  and Classification 
  Preparation of map 

 
Selection of Study Area 
The Tangarbahri milli watershed of Jashpur district of Chhattisgarh state is situated between 22º44’24” to 
22º48'36” degrees north latitude and 83º36'12” to 83º52'48” east longitude .  
The study area has heavy slope and heavy rainfall caused more soil erosion, so this study can helps to 
prepare water harvesting structures at selected area for water conservation.   

 
Figure:-1 Location Map of Study Area 

 
Data Used  
The following satellite data are used in this analysis. 
1. Digital DEM data of CARTOSAT, Digital data of Land sat Etm+, GOOGLE EARTH images, Resource SAT-2 
LISS-3 image and survey of India Toposheet was used for study and other analysis. 
 
Software Used for Study 
The Arc GIS, QGIS and SAGA GIS software was used for the preparation of the map of the study area. 
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Georeferencing 
The Google Earth image and survey of India Toposheet was geometrically not corrected, so Georeferencing 
process was performed. 
 
Image processing and classification 
The selected area was processed and classification process was applied for further map preparation. 
Unsupervised classification (ISODATA) technique will be used for classification and Arc GIS, QGIS and SAGA 
GIS software was used. 
 
Preparation of map 
 The survey of India Toposheet was taken for base map preparation and the watershed boundary was 
delineated for the area of interest. The CARTOSAT DEM data were taken for delineate drainage map, contour 
map and slope map of study area. The forest map was produced by Land Sat Etm+, Google Earth image and 
Resource SAT-2 LISS-3 image. The Settlement area which included villages are important for watershed 
study, settlement area and water body map was prepared by Google Earth and The survey of India 
Toposheet and Land SAT Etm. The soil map was produced on the base of Ground survey. 
 
RESULTS AND DISCUSSION 
The Integration of all maps (Drainage, Forest, slope, soil texture, water body and contour map) and their 
further analysis for identifying alternatives for water resources development at watershed level can be 
executed using the GIS and Remote sensing techniques. 
The map illustrated in figure 3 is drainage map which indicates drainage line of milli watershed that starts 
from hilly range of Uparkapa, Nonpani and Pakarikachar hills and these confluence in Tangarbahari Nala. 
The map illustrated in Figure 4 is showing drainage line and forest area together. The map illustrated in 
Figure 5 is forest map which shows Dense forest in Uparkapa, Pakarikachar, Behrakhar, Nonpani and Goriya 
micro watershed.The map illustrated in Figure 6 showing Slope map of milli watershed indicates that heavy 
slope area in Uparkapa, Pakarikachar ,Behrakhar ,Nonpani micro watershed.The map illustrated in Figure 7 
showing soil Texture map which shows most of milli watershed area had sandy clay loam soil and other soil 
also found like clay loam, very Gravelly loamy sand ,silty clay loam.Figure 8 shows village boundary map and 
Figure 9 shows waterbody map in which Tangarbahari nala found in study area and two reservoirs namely 
Goriya and Balsunga found.There is many small pounds also found in area. Figure 10 shows settlement area 
of milli watershed.Figure 11 illustrate contour map which indicates 400 to 810 meter elevation from the 
mean sea level (MSL).  
 

 
 
 

Figure: 2 
Base Map of Tangarbahari Milli Watershed 

 

Figure: 3 
Drainage map of Milli Watershed 
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Figure: 4 
Drainage Area with forest map 

 
 

Figure: 5 
Forest map 

 

Figure: 6 
Slope map 

Figure:-7 
Soil Texture map 

Figure: 8 
Tangarbahari Milli Watershed village map 

Figure: 9 
Water body map 
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CONCLUSION  
The present study area is Tangarbahri Milli watershed situated in kunkuri block Jashpur  chhattisgarh. The 
Tangarbahri Milli watershed is a hilly area which has heavy slope, during rainy season the water are drain 
out in this area. Present study concluded that by use of Remote sensing and GIS the slope area can be 
detected which may help for construction of soil & water conservation structures like gully plug, gully bund, 
contour trenches,  Check dam, stop dam , percolation tank etc., so that water can be protected from running 
out during rainy season. Remote sensing and GIS helps to making decision where the structure should be 
constructed right. Remote sensing and GIS technology provides many important opportunities for public 
outreach, teaching and the creation of unique map based products for a variety of watershed projects within 
the Milli watershed area. 
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Figure: 10 
Settlement Area map 

 

Figure: 11 
Contour map 


