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ABSTRACT 
Forest can be considered as one of the ecosystem having biological diversity as it supports the 
life. Forest plays an important role for maintenance and enhancement of environmental quality, 
social security of livelihood and economic development. The forest area has been found to be 
reduced from last few decades and there is need to monitor these forest areas. The temperature 
of the Jalgaon district is however, increased and rainfall is reduced which indicates that 
deforestation can be one of the associated causes for it. Forest land is decreasing continuously 
due to encroachment by the tribal for the agricultural practices. Remote sensing when coupled 
with Geographical Information System proved to be an important tool for decision making and 
deriving the meaningful outputs for natural resources conservation and management. Land cover 
data presents the physical coverage of the earth’s surface while Land use data presents its socio-
economic functionality. For the present study IRS P6, LISS-III data of November 2011 is used 
for mapping and monitoring the plant resources. On screen visual interpretation method was 
used for mapping the Land use/land cover of the entire study area with the regular ground checks 
through the process of digitization using on screen digitizer available in ArcGIS software. The 
digital maps were then transferred into ArcGIS and edited using Arc tool box command. These 
edited maps were used further for the analysis. Study area makes up most of land use and land 
cover classes like agriculture, forest, barren land, agriculture within the forest and water bodies. 
Though, Jalgaon is developing rapidly but still agriculture retains the major land use class 
comprising about 65.81% of the total geographic area followed by barren land (21.05%), forest 
covers (8.44%), waterbody (2.75%), built-up area (1.5%) and agriculture within the forest 
(0.55%) respectively. The class agriculture within the forest reveals that there is decrease in the 
forest areas and it proves the problem of the elicit tree cutting in the forest areas.   
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Geographic Information System, Land use, Land cover 

 
INTRODUCTION 

Land use/ land cover mapping is essential 
component where in other parameters are 
integrated on the requirement basis to drive 
various developmental index for land and water 
resource. Land use refers to man’s activities and 
the varied uses which are carried on over land 
and land cover refers to natural vegetation, water 
bodies, rock/soil, artificial cover and others 
noticed on the land. Land cover, defined as the 
assemblage of biotic and abiotic components on 
the earth’s surface is one of the most crucial 
properties of the earth system. Land cover is that 
which covers the surface of the earth and land 
use describes how the land cover is modified. 
Land   cover   includes   water,  snow,  grassland,  

forest and bare soil. Land use includes 
agricultural land, built up land, recreation area, 
wildlife management area etc. The land cover 
reflects the biophysical state of the earth’s 
surface and immediate subsurface, thus 
embracing the soil material, vegetation and 
water. Land use refers to man's activities on land 
which are directly related to the land. Land use 
and land cover are dynamic. K.S. Raghav1 has 
studied the land use land cover patterns in the 
Aravali Hills for detection of the afforestation in 
the waste lands. S. Mukherji2 has evaluated the 
land use statistics for suggesting the conservation 
of ecosystems. Remote sensing technology and 
Geographic Information System (GIS) provide 
efficient methods for analysis of land use issues 
and  tools  for  land  use  planning  and modeling. *Author for correspondence 
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Chauhan and Shailesh3 have analyzed LULC 
changes in Hazira area near Surat, Gujarat using 
IRS-LISS-III data. Landuse shifts are caused by 
external and internal drivers and have been 
influenced by many traditional and modern 
resource management practices.4 Land use and 
land cover is dynamic in nature and provides a 
comprehensive understanding of the interaction 
and relationship of anthropogenic activities with 
the environment.5 Land use/cover changes also 
involve the modification, either direct or indirect, 
of a natural habitats and their impact on the 
ecology of the area. Land use/cover change has 
become a central component in current strategies 
for managing natural resource and monitoring 
environmental changes.6 Analyzing the land 
cover changes and understanding the subsequent 
trends of change contribute to present complex 
dynamics of land cover and is important for 
policy making, planning and implementing of 
natural resource management.7-10  
By understanding the driving forces of land 
use development in the past, managing the 
current situation with modern GIS tools and 
modeling the future, one is able to develop 
plans for multiple uses of natural resources and 
nature conservation.11-13 
Jalgaon is most popular district famous for 
bananas in the north Maharashtra region, India. 
In this study area major natural resource is forest. 
Because of human activities the extent of the 
land under forest is getting reduced. Whereas, 
land used for cultivation and land under built up 
area is increasing. Due to illicit felling of trees in 
the forest and encroachment of tribal people in 
the forest areas for agricultural practices, the 
forest areas get disturbed and the biodiversity of 
the area is highly affected. This is an unhealthy 
situation of land management. In this context 
studies on land use land cover mapping are 
essential to understand the existing situation and 
plan for the future. 

METHODOLOGY 
Study area 
Jalgaon district (11,757 km2) located in the 
north Maharashtra in western India, lies 
between 20° - 21° N latitude and 74° 55' - 76° 
28' °E longitude (Fig.1).  It is bounded on the 
north  by  the  state  of Madhya Pradesh, on the  

east by Buldhana district of Maharashtra, on 
the west by Nasik and Dhule district of 
Maharashtra and on the south by Aurangabad 
district of Maharashtra. Administratively, 
Jalgaon district is divided into four sub-
divisions and 15 tehsil places.  According to 
statistics given in District Statistical Abstract 
of Jalgaon for year 2007-08, agriculture and 
forest cover constitute about 68% and 20% of 
district area, respectively.  Total population of 
the district is 3.88 million, of which more than 
70% lives in rural areas and depends on 
agriculture and related activities for their 
sustenance. Agriculture is the predominant 
occupation in Jalgaon district. The climate of 
Jalgaon district is generally dry, except in 
monsoon. December is the coldest month and 
during this period the temperature fluctuates 
between 250C –300C of maximum and 100C-
120C of minimum. Temperature suddenly rises 
from March to May and May is the hottest 
month of the year where daily temperature 
reaches up to 450C and the minimum 
temperature falls to 200C-250C. The soils of 
the district are essentially derived from the 
underlying basalt though older alluvium has 
deep cover all along the broad Tapi valley. The 
soils mainly fall into five categories namely 
medium black soils, deep black soils, forest 
soils, loamy soils and sandy soils. 
The reserved forests of Jalgaon district is about 
1771 sq. km, which forms 17 % of the area in 
this district and exhibits different types of 
soils. These includes from steep hill slopes of 
the Satpudas, Satmala hills of Muktainagar 
taluka to undulating ground and almost flat 
portions of the middle and southern part of the 
district. The forests of Jalgaon district are of 
dry deciduous type where in the Tectona 
grandis, Hardwickia binnata and Boswellia 
serrata are the predominant species. In the 
eastern part, the Pal forest is dominated by 
Hardwickia binnata Roxb. Manudevi forest is 
of Tectona grandis type. Whereas Boswellia 
serrata Roxb. dominates Padmalaya forest. 
The satellite data of IRS-P6 LISS-III of 
November 2011 was used for these studies. 
Jalgaon district is covered in two satellite 
scenes which paths are 96 and 97 and row is 
57.  Various  base  maps,  such as, boundary of  
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study area, drainage network, road and rail 
network etc maps were prepared using the 
satellite data and topographic map through the 
process of digitization using on screen digitizer 

available in ArcGIS software. The digital maps 
were then transferred into ArcGIS and edited 
using Arc tool box command. These edited 
maps were used further for the analysis. 

 
Fig. 1 : Geographical location of study area 

Mapping was done by manual digitization 
through visual interpretation. The total study 
area was classified into various subclasses as 
per the local land use land cover pattern and 

then merged into the broader classes. The 
LULC classes show a great variation in the 
land use land cover patterns. Fig. 2 shows the 
flow chart of the methodology. 

 
Fig. 2 : Flow chart of methodology 

 

INDIA 

Maharashtra 

 

 

Clip study area 
image of Nov. 

2011 

Secondary Data Primary Data 

Satellite Image 

IRS P6 LISS III   
Nov. 2011 

Toposheet
1: 50,000 Georeferencing 

On screen 
digitization of 

Nov. 2011 image 

Ground Truthing 

Analysis 

Result 

Area calculation Corrections 

Base Map 
Preparation 

 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development          Vol. 8 No. 3A, January-March 2014 

814 
 

RESULTS AND DISCUSSION 
The results obtained from land use land cover 
statistics reveals that-  forest occupies about 
991.87 sq Km in November 2011 image.      
(Fig. 3). Agriculture within the forest is the 
special class derived to detect the 
encroachment   by  tribal  people into the forest  

areas for agricultural practices. As in 
November 2011 image, agriculture within the 
forest covers about 64.80 sq km area. (Fig. 4). 
Agriculture is the major land use pattern 
calculated which covers 7737.36 sq km of the 
total area in November 2011                      
image (Table 1). 

 
Fig. 3 : Land use and land cover map of 2011 

 
Fig. 4 : Land use and land area of 2011 in % 

Table 1 :  Land use / land cover statistics 

Land use land cover class Area (sq. km) 2011 Area  in % (2011) 
Agriculture 7737.36 65.81 
Agriculture within the forest 64.8 0.55 
Barren land 2475.25 21.05 
Forest 991.87 8.44 
Built-up area 165.28 1.41 
River/water body 322.44  2.74 
Total 11757  100 
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CONCLUSION 
Remote Sensing and GIS technology has been 
found very useful for the spatial mapping of the 
geographical area with respect to its land use and 
land cover patterns. The statistical analysis of the 
study area using data of remote sensing and GIS 
based modeling has given the whole picture of 
the land use and land cover patterns in the study 
area. As a whole following can be concluded : 
• Agriculture is the major land use pattern 

calculated 7737.36Sq Km i.e. 65.81 % of the 
total geographic area 

• Barren land comprises about 21.05 % 
• Forest covers 8.44 % of the total geographic 

area 
• Water body retains 2.75 % and built- up area 

is about 1.5 % of the total geographic area 
• Agriculture within the forest is the special 

class derived to detect the encroachment by 
tribal people into the forest areas for 
agricultural practices. It comprises 0.55 % of 
the total geographic area. 

As there is good amount of forest areas in the 
Jalgaon district, providing the habitat for wild 
animals, birds, reptiles and in all the district is 
having rich biodiversity with respect to flora and 
fauna. This forest land converted into agricultural 
land, built-up land and due to these changes, we 
are losing natural ecosystem and biodiversity 
also. The increase in the area under built-up 
lands may lead to a lot of environmental and 
ecological problems. 
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