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Abstract 

The forest land use/ land cover (FLULC) mapping and assessment of Chornai sub watershed has done by using 

IRS P6 LISS3 data of 2008 dataset. The study area is located in the eastern part of the Hasdeo river basin, 

Chhattisgarh, Central India. The sub watershed covers an area of the 1792.30 km2. This area has subjected to 

different kind of ecological degradation by man and nature. The data shows that this sub watershed has total 

37.97% area as dense forest, 11.14% area is open forest, 12.57% area is non forest (Agriculture land without crop 

recorded 62.56% and agriculture land with crop 37.44%) and 38.32% area is water bodies. The Normalized 

Difference Vegetation Index (NDVI) of the sub watershed has also been analysed for vegetation.  
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Introduction 

Forest Land cover is continually moulded and 

transformed by land-use changes. for example, when 

a forest is converted to pasture or crop land. The 

underlying driving forces like forest, water etc 

however; can be traced to a host of economic, 

technological, institutional, cultural and 

demographic factors. Humans are increasingly being 

recognized as a dominant force in global 

environmental change (Moran 2001, Turner 2001, 

Lambin et al., 2001). Forest ecosystem plays an 

important role to provide the essential services for 

life support system at local and global scale (Sarma 

et al., 2006, Rao and Pant, 2001, PMR, 1996).    

 

The Hasdeo river basin is situated in the Maikal 

range of Central India and it covers the major 

portion with natural resources varying from 200 msl 

to 1200 msl altitude with important peaks of this 

basin and have fragile environment. The present 

study deals with the vegetation analysis and land use 

pattern in Chornai sub watershed by using RS data 

and ground (Singh and Singh, 2010, Singh et al., 

2011, Singh and Singh, 2011).  

 

The NDVI technique has applied for vegetation 

changes monitoring in any kind of areas viz. forest, 

agriculture, drought, wet, snowy etc. (Malplica, 

2007, Steven et al., 2003). The surface vegetation 

index is an important index in the monitoring of 

forest across the world (Liu et al., 2001). Tucker et 

al. (1984) analysed the composite NDVI values of the 

Sahara desert during 1980 to 1992 to study the 

vegetation area variation. Normalized difference 

vegetation index is sensitive to the presence of green 

vegetation (Joshi, 2001) and has been successfully 

used in numerous regional and global applications 

for studying the state of vegetation. Changes in land 

use are likely the most ancient of all human-induced 

environmental impacts, and the first to obtain a 

magnitude to warrant the title ‘global’ (Gibson and 

Power, 2000, Anderson et al., 1976, Jenson, 2007). 

According to Long et al. (2008) urban landscapes are 

exemplified by the large concentration of population 

and fast expansion of urban zones which lead to 

alteration in the land use and land cover 

configuration that consequently impacts the 

landscape environment. Prakasam  (2010) studied 

the land use and land cover change in Kodaikanal 

region of Western Ghats in Tamilnadu State of India 

to observe changes during a span of 40 years from 

1969 to 2008, using Landsat satellite data and 

performing supervised classification techniques. He 

has found that 70% of the region was covered under 

forests in 1969 but has decreased to 33% in 2008. 

Zubair (2006) utilized remote sensing and GIS 

technologies to detect the land use and land cover 

changes in Ilorin, Nigeria from 1972 to 2001 through 

Landsat TM images of 1972, 1986 and 2001.  

 

Materials and Methods 

The IRS­P6 LISS­III (10.10.2008) satellite data 

(103/56-57; path/row) has been used in the 

present study. The topographic map having scale 1: 

50,000 have been used. The ERDAS IMAGINE 

version 10.0 software has used for the study. The 

satellite imagery has used to prepare the forest land 

use/land cover map using supervised classification. 

The Chornai sub watershed (Fig. 1) is situated 

between 22022’ North to 22047’ North latitude and 

82039’ East to 8304’ East longitude. This sub 

watershed covers 1792.30 sq km area. Chornai river 

originates from the eastern part of the Korba and 

covers 87 km length. This river is a perennial source 

of water. Most of the part of Hasdeo- Bango dam is 

distributed in this sub watershed and influence the 

maximum forest area and local populace. The 

elevation ranges between 500m to 800m above 

mean sea level.  

 

Table 1. Area percentage under different classes of 

forest land use/land cover. 
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Table 2. Non Forest land use/land cover (NFLULC) 

distribution in sub watershed. 

 

Fig. 1. Location map of Chornai sub watershed and 

its LULC pattern. 

 

Fig. 2. FLULC area in Chornai sub watershed. 

 

 

Fig. 3. The estimation of Forest area from NDVI. 

 

The climate is sub tropical with cool temperature 

during November-February ranging between 140C to 

maximum 260C and during April-June it varies 250C 

to maximum 440C. The rainfall occurs due to south-

east monsoon between June to September. Average 

annual rainfall is about 1250 mm in the sub 

watershed. The interpretation of 2001 India census 

(CoI, 2001), the Chornai sub watershed had a 

population of 286,785 within the rural and the urban 

area. Male constitutes 51% of the population and 

females 49%. The average literacy rate of the area is 

approx 38%. The sub watershed has the 

comparatively shape of forest compare to the other 

nearby sub watershed but this is also deteriorating 

very rapidly. Major dominant tree species in this sub 

watershed is Shorea robusta, which is highly 

demanded hardwood tree species. The other forest 

tree species found in this sub watershed is 

Terminalia tomentosa, Adina cordifolia, Madhuca 

indica, Albizia procera, Pterocarpus marsupium, 

Beutia monosperma, Diaospyros melanoxylon etc.   

 

 

Fig. 4. NDVI value for Chornai sub watershed. 

 

Results and discussion 

Accuracy assessment  

The error matrix and Kappa methods h a s  b e e n  

used to assess the mapping accuracy. The overall 

mapping accuracy only considers the correction of 

diagonal elements in the matrix, while the kappa 

method also takes the other elements in the matrix 

into account, which can compensate the 

disadvantage of the error matrix method (Smits et 

al., 1999, Foody et al., 2002). The overall accuracy 

90% and kappa coefficient of 0.86 was achieved for 

LISS­III image.  
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Slope study 

The elevation contours of 20 m interval were 

digitized from SOI topographical map on 1:50,000 

scale and was used for slope study. The study reveals 

that 50-60% of forest land is having slope under 5% 

to 10% (Moderately sloping), which should undergo 

forest conservation and management practices and 

for the tribal settlement. 20-30% of forest land 

covers less than 5% slope (gentle sloping) is used for 

cultivation, grazing and settlement. The remaining 

part of land having slope of 10-15% (strong sloping) 

which have natural dense forest and different species 

plantation done by local forest department. The 

same type of study was done by Suryawanshi and 

Pendke (2009) in the Malegaon watershed in Nasik 

district of Maharashtra. According to Rao et al. 

(1997) in Neelkanthpuram watershed for the 

sustainable development planning the RS based 

slope and soil information is must. This provides the 

information for accurate land use planning and 

management.    

 

Forest land use/land cover (FLULC) map 

The forest land use/land cover map was classified 

considering five classes (Fig 2). The results have 

validated with the ground truthing data. The table 1 

indicate the areas under different classes of forest 

land use/land cover.   

 

The forest land use/land cover map (Table 1) clearly 

shows that area of water bodies 662.657 km2 

(38.32%) is higher than others. The dense forest has 

656.668 km2 (37.97%) area and it occupies second 

place, the non forest and open forest area occupies 

217.385 km2 (12.57%) and 192.59 km2 (11.14%). 

  

According to Balaselvakumar et al. in the land using 

mapping of Arjuna basin, Tamilnadu by using the 

same technique of study observe that dense forest 

land cover was 62.67 km2 (3.71%), open forest land 

cover was 65.6 km2 (3.88%). Mulder (1979) used the 

same technique for integrating water resource and 

land use planning in Logan, Utah. NRSA (1989) 

manual of nationwide also dictate the use of satellite 

imagery for land use land cover mapping for accurate 

result and proper planning. 

 

The local population of the sub watershed are mainly 

depends on forest and its produces like Sal seed and 

timber (Shorea robusta), Mahua fruit (Madhuca 

indica), Bamboo (Dendrocalamus strictus), Mahul 

patta (Bauhinia vahlii), Tikhur (Curcuma 

angustifolia), Ashwagandha (Withania somnifera), 

Bach (Acorus calamus), Lemon grass (Cymopogon 

flexuosus), Safed musli (Chlorophytum 

borvillinium) etc.  

 

The AWC and ALWC under non forest land use/land 

cover is one of the most important factors that have 

shaped the landscapes.  The table 2 shows that 

ALWC is 135.983 km2 (62.56%) and AWC is 81.402 

km2 area (37.44%) in the sub watershed. Paddy, 

maize and pulses are important agriculture crop in 

the sub watershed. The same study was done by 

(Bakker et al, 2005, Stoate et al, 2001, Sun et al, 

2003, Jordan et al, 2005, Szilassi et al, 2006) for the 

agriculture land use cover assessment in the 

different parts of Europe and China.    

 

NDVI analysis of the sub watershed area 

Accurate quantitative information on the 

distribution and phenology of vegetation formations 

is limited, but is fundamental for the effective 

management of forest resources. The NDVI map of 

Oct 10, 2008 (Fig 3) shows the vegetation index 

value. The values of NDVI of the image range from –

0.877 to 0.325 in this time (Fig 4). High vegetation 

cover area took shining white. Tucker et al. (1994) 

had analyzed the composite NDVI values of the 

Sahara desert during 1980 to 1992 to understand the 

vegetation variation. Meanwhile, Liu et al. (2001) 

estimated the Taiwan’s forested areas from classified 

NDVI maps from NOAA AVHRR data.  

 

The Fig 6 shows the NDVI value for Chornai sub 

watershed. The eastern part of the sub watershed 

showed a very high vegetative index value implying 

that the area is heavily forested. Besides the central 
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river valley region also showed a reasonably high 

index value.  

 

The final forest land use/land cover data base 

developed as an outcome in this study offers the 

greatest benefits with respect to monitoring forest 

land use/ land cover in the Chornai sub watershed.  
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