
INTRODUCTION

The term “Land Use/Land Cover” (LULC) often

refers to the classification of human activities and natural

elements on the landscape throughout a specified time

period using recognized scientific and statistical methods

of analysis of various source materials. Several other

classification systems can be used to classify it. Built-up

or urban land, agricultural land, forest land, and many

other types of land are examples of LULC components.

Wide-ranging uses for LULC (Ghosh et al., 1996) maps

include natural resource management, baseline mapping

for GIS input, legal borders for tax and property evaluation,

and many more. Without the aid of additional geographic

information, LULC mapping is not feasible (Reddy, 2001).

The earth’s surface’s physical material is known as the

land cover (Haines, 2009). The concept of “land use”

Land Use /Land Cover and Change detection using Geospatial

Data in Surguja Division of Chhattisgarh, India

JYOTI SAHU1* AND UMA GOLE2

1Research Scholar and 2Professor

School of Studies in Geography, Pt. Ravishankar Shukla University, Raipur (C.G.) India

ABSTRACT

Mapping of an area’s land use and cover (LULC) contains details that viewers can use to understand the current

landscape. Information on land use and land cover (LULC) is essential for the selection, planning, and implementation

of management techniques to meet the population’s rising demand for basic human needs. This paper illustrates land

use and land cover change detection using geospatial data in Surguja Division, Chhattisgarh, India, with the help of

an integrated approach of geographic information systems (GIS) and remote sensing. The study is an attempt to

monitor changes in land use and land cover in the Surguja division. According to the Land Use/Land Cover Classification

developed by the National Remote Sensing Centre (NRSC) and Indian Space Research Organization (ISRO), the land

use in the study area is divided into 5 Level I classes and 11 Level II classes. According to hierarchical classification,

the forest is the most important LULC category in the Surguja division area, covering 15746.53 km2 (59.57%), followed

by agricultural land, wastelands, built-up land, and water bodies, which account for 9916.62 km2 (37.52%), 1217.91 km2

(4.60%), 3 km2 (8.42%), and 14.03 km2 (3.61%), respectively. The study concludes that in the study area, forest land

contributed the highest amount of land cover (58.55%), while the least was contributed by water bodies (3.61%), and

shows a significant impact of urbanization on the ecosystem.

Key Words : Remote Sensing, GIS, Land use/Land Cover, Surguja Division

RESEARCH PAPER

ISSN : 2394-1405

Received : 10.10.2022; Revised : 25.10.2022; Accepted : 10.11.2022

International Journal of Applied Social Science

Volume 9 (11 & 12), November & December (2022) : 365-373

How to cite this Article: Sahu, Jyoti and Gole, Uma (2022). Land Use /Land Cover and Change detection using Geospatial Data in Surguja

Division of Chhattisgarh, India. Internat. J. Appl. Soc. Sci., 9 (11 &12) : 365-373.

refers to how people use the land for socio-economic

purposes. A society’s social and economic development

is completely correlated with its rate of expansion. This

is the main justification behind socioeconomic surveys.

In this type of research, both spatial and non-spatial

datasets are utilized. At the local, regional, and national

levels, the planning, management, and monitoring of

programs significantly depend on LULC maps. This type

of information helps in our understanding of various

aspects of land use and is essential in the development

of the policies and programs required for planning. To

maintain sustainable development, it is important to

monitor the changing trends in land use and land cover

throughout time (Arveti et al., 2016). In order to ensure

sustainable urban development and avoid the random

growth of towns and cities, authorities participating in

urban development must create these planning models
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that allow every piece of available land to be used in the

most logical and efficient way. This requires knowledge

of the area’s current and historical land use and land

cover. With the use of LULC maps, we can research

the changes in our environment and ecology. We can

establish regulations and launch programs to protect the

environment if we are aware of the land use and land

cover of the research region. Along with technological,

socioeconomic, and institutional factors, which also affect

the land-use pattern, ecological conditions, elevations,

geological structure, and slope are major determinants

of land use/cover (Rai et al., 1994).

Objective :

The objectives of this study are to analyze the status

of land use and land cover change detection using

geospatial data in the Surguja Division of Chhattisgarh,

and changes in land use and land cover in Surguja Division

are evaluated based on differences between twenty years

(2000-2020).

The aim of this research is to create a land use/land

cover map in which the general land use of an area

depicts an idea of the overall area’s utilization of natural

or cultural resources. 

METHODOLOGY

The research paper is mainly based on geospatial

data for the image interpretation technique used to interpret

satellite imagery, and each class was interpreted based

on its visual characteristics. Landsat-5 (TM) level 1 and

Landsat-8 satellite images have 185 km swath datasets

with 15-meter panchromatic and 30-meter multispectral

spatial resolution. The Thematic Mapper (TM) imageries

of 2005, 2010, 2015, and 2020 with high-resolution data

were used for mapping LULC classes (NRSC and ISRO,

2011). All the satellite images were downloaded from

the USGS Earth Explorer website (http://

earthexplorer.usgs.gov/). The LULC database is created

with the help of the NRSC/ISRO Geoportal’s LULC

Classification, which places a stronger emphasis on land

cover (NRSC, 2012). The output is created in GIS vector

file format with WGS 84 as the datum and LCC

projection. The survey of India’s topographical map was

used to create the geospatial database on land use and

land cover at a scale of 1:50,000. The basis of the obtained

data has been analyzed and presented in the form of

tables and maps, and some analysis has been done with

the help of statistics. For cartographic representation, the

Arc GIS 10.3 version is used. The methodology used for

on-screen digitizing with Arc GIS 10 version software

and visual picture interpretation aspects, including tone,

texture, size, shape, pattern, association, etc. The process

basically entails modifying the aforementioned vector

layer to reflect the changing locations and generating a

new LULC vector layer for 2005 to 2020.

Study area :

The Surguja division is situated in the northern part

of Chhattisgarh state and consists of five districts, namely

Koriya, Surajpur, Balrampur, Surguja, and Jashpur. The

study area is located between 22016’38’’ and 240’6’20’’

north latitude and 81034’40’’ to 84004’40’’ east longitude

shown in Fig. 1. The geographical area of the Surguja

division is 27553.29 square kilometers, which is 20.38

per cent of the total area of Chhattisgarh. It is surrounded

by the states of Madhya Pradesh in the northwest, Uttar

Pradesh in the north, Jharkhand in the northeast, Odisha

in the east, and Gaurela Pendra Marwahi district, Korba

district, and Raigarh district of the state in the south

(Verma, 2017). According to the Census of 2011, the

total population of the Surguja division is 3870472, with

1952612 males and 1917859 females, which are 15.16

per cent of the total population of Chhattisgarh. The

average density of this region is 161 people per square

kilometer (Verma, 2018).

Urban areas have 12.67% of the total population

and rural areas have 87.39%. Surguja division can be

divided into two major parts physiographically. Eastern

Baghelkhand Plateau and Pat Region are further

subdivided into plateaus such as Changbhakhar and

Sonhat Plateau, as well as hills such as Murragarh hills,

Deogarh hills, Koriya hills and several Pats namely The

Jashpur Samri Pat, Jamir Pat, Lahsoon Pat, Jarang Pat,

Mainpat, and Basin are Rihand basin Kanhar basin and

Hasdo basin (Tiwari, 2004). The rock beds found here

are contemporary with 250 million-year-old Gondwana

and 6 million-year-old Lametta and Deccan traps. This

region contains various compositions of granite, laterite,

pyroxene, gneiss, limed granite, granulated limestone

quartzite, and schist. The drainage system of the study

area is divided into two major parts, namely, the Ganga

River System and the Mahanadi River System. The

Ganga river basin covers an area of 18406 square

kilometers, with the northern part of the state receiving

about 15% of its flow. Here, the river of this drainage

flows in the districts of Koriya, Surajpur, Balrampur,
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Surguja, and Jashpur. Son is the main river of the Ganga

River system, originating from the Maikal range. The

Rihand, Banas, Gopad, and Kanhar are the tributaries of

the river Son. Waters from the Ganga and Mahanadi

basins are divided by the Deogarh hills in the Koriya

district, with each basin’s waters descending in a distinct

direction (north or south). While Banas is the

westernmost, Kanhar is the easternmost tributary of the

river Son in the study area (Verma, 2018). The Hasdo

River, the biggest southward-flowing river, is a part of

the Mahanadi basin, and the IB River, the 2nd largest

branch of the Mahanadi, is also a tributary of the

Mahanadi. The Surguja division of Chhattisgarh is tropical.

Because of its proximity to the Tropic of Cancer and

reliance on the monsoons for rain, it is hot and humid.

This region experiences summertime highs of 45° C. The

rainy season in this area lasted from June 15 to October

15. There was a moist deciduous forest in the area

receiving rainfall between 200 and 100 cm. Teak, bamboo,

sal, shisham, Khair, Kusum, Arjun, and mulberry are

commercially important species of this forest. In regions

with rainfall ranging from 70 to 100 cm, dry deciduous

forests can be found. Teak, sal, peepal, neem, and Mahua

are all grown in open areas. Fig. 1, shows the location

map of the study area.

This LULC classification scheme divided all land

use types in the study area into 5 kinds of Level I land

use types and 15 kinds of Level II land use types. Table

1 shows the land use and land cover classification levels

(NRSC, 2011).

RESULTS AND DISCUSSION

Built - up Land:

It is a region of human habitation that has grown as

a result of non-agricultural use and that is covered in

Fig. 1 : Study area: Surguja Division, Chhattisgarh

Table 1 : Land Use Land Cover Classes and Classification 

Sr. No. Level 1 Level 2 Level 3 

1 Built up area 

 

Urban  

Rural  

Mining  

Industrial area 

Built up/ core urban/Peri-urban 

Rural village/hamlets/dispersed households   

Industrial area, Mining – Active/Quarry  

2 Agriculture land 

 

Crop land  

Plantation  

Fallow land  

Shifting cultivation  

Cropland /Kharif, Rabi, Zaid, (2 and more seasons)  

Agriculture Plantation  

Fallow land  

Shifting cultivation  

3 Forest area  Deciduous  

Forest Plantation  

Scrub Forest  

Grass/ Grazing 

Dense/Closed and Open category of Deciduous and Forest 

Plantation  

Tree Clad Area/open/dense Scrub 

Grassland, Tropical   

4 Water bodies  – Rivers  

– Streams and Canals 

– Lakes Reservoirs 

Perennial and Non‐Perennial River, Canal ,stream, Canals 

Permanent and seasonal  Lakes, Reservoir, Ponds,  

5 Waste land – Barren, Wasteland 

No forested Wetland 

Barren/ unculturable, wasteland, scrub land, Barren rocky, 

Rann 

Source: NRSC, Natural Resource Census ‐ Land Use Land Cover Database 
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buildings, means of transportation, and communications,

as well as utilities connected to water, vegetation, and

open spaces. It has a land area of 766.63 square

kilometers (2.71%) (Table 1). Three built-up classes,

namely urban, rural, and mining, are represented on the

LULC map (Fig. 2).

Built-up Land Urban:

In the study, urban areas are built-up, non-linear

areas that are connected by or next to streets and are

covered by impermeable structures. Hubs of the

population are mentioned on the cover. Although urban

areas can be cities, towns, or conurbations, the term is

not commonly used to refer to rural settlement. It contains

residential areas, mixed-use construction, parks, public

and semi-public utilities, communications, public uses and

facilities, commercial areas, reclaimed land, vegetated

land, transportation, industrial areas, and their dumps and

ash/cooling ponds. The geographical extent of the urban

area is about 517.08 square kilometers (1.83%) (Table

2).

Built-up Land Rural:

These are lands that have been inhabited by people,

but they are smaller than urban areas, where the bulk of

people work in agriculture and primary occupations. Rural

areas are characterized by agricultural and related

industries as well as non-commercial activities. Non-

commercial activities with populations under 5000

frequently lack supporting infrastructure. There are three

subcategories identified: villages, hamlets, and dispersed

households. A village is a small community of houses in a

rural location, typically larger than a hamlet (Table 1).

The areas covered under the village, hamlet, and dispersed

household categories are about 184.30 km2 (0.65%).

These are the smaller built-up regions that are mostly

Fig. 2 : Land use / Land cover Map of Surguja division

Table 2 : LULC distribution of Surguja division (2018-19) 

Sr. No. Classes  Description Area (sq. km) Percentage 

Urban  517.08 1.83 

Rural  184.30 0.65 

1. Built up area 

Mining  65.25 0.23 

Crop land  9402.37 33.37 

Agriculture Plantation  15.60 0.05 

2. Agriculture land 

Fallow land  498.65 1.77 

Deciduous  Forest  14192.89 50.37 

Forest Plantation  12.99 0.04 

3. Forest area  

Scrub Forest  1540.65 5.46 

Rivers,  Streams, Canals 420.26 1.49 4. Water bodies  

Reservoirs, Lakes, Ponds 106.44 0.37 

Barren, Unculturable, Wastelands, Gullied, Ravinous Land  177.35 0.62 

Barren, Unculturable, Wastelands, Scrub land  166.89 0.59 

Barren, Unculturable, Wastelands, Barren Rocky  253.09 0.89 

5. Waste land 

Barren, unculturable Wasteland Rann 620.58 2.27 

Total Geographical area  of Surguja division (Sq.km) 26429.78 100 

Source: computed by author with the help of satellite imagery of land use land cover 
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linked to non-commercial, ancillary, and agricultural

industries. They might be observed in non-contiguous or

dispersed groups.

Mining and Industrial area:

The Mining area is where surface earth material is

removed manually and mechanically. This constitutes a

negligible per cent of the total geographical extent of

65.25 km2 (0.23%). Regions, where surface mining is

being done, are considered mining areas. It is easy to

spot these operations’ effects on the terrain because they

have left behind enormous, gigantic pit mines. Ponds and

lakes are frequently an intrinsic element of an extractive

activity; therefore, their presence does not necessarily

indicate idle or underutilized extractive sites (USGS,

1999). It consists of open-air quarries for rocks and stones,

sand and gravel pits, brick kilns, etc. These are locations

where industrial waste, such as quarried or mixed debris

from the earth’s surface, or slag, effluents, waste, or

waste material, is piled up for storage.

Agricultural Land:

Agricultural land is about 9916.62 square kilometers

and is described as the land primarily used for farming

and for the production of food, fiber, and other commercial

and horticultural crops. It includes land under crops

(irrigated and non-irrigated, fallow, plantations, etc.). In

the study area, agricultural land includes agricultural

plantations and croplands. These are the main agricultural

areas where food, fiber, and other industrial and

horticultural crops are grown. It includes:

Cropland:

As of the date of the satellite overhead, these are

the regions that still had crops. Cropped bright red to red

regions appears, varying in size and shape in a continuous

or discontinuous pattern. They are extensively dispersed

throughout a variety of terrains and conspicuously show

up in regions that have been irrigated, regardless of the

source of irrigation. Along with areas growing double- or

triple-cropped crops, it also includes Kharif, Rabi and

Zaid croplands In the present study, the cropland occupies

an ex- tent of about 9402.37 km2 (33.37%).

Plantations:

These are the regions that have been planted with

agricultural tree crops using agricultural management

methods. Depending on the area, they display a dispersed

or continuous pattern. They can be separated more

effectively with the use of multi-season data. It includes

horticultural plantations, agricultural plantations (such as

tea, coffee, rubber, etc.), and agro-horticultural

plantations. It has a land area of 15.60 square kilometers

(0.05). 

Fallow Land:

A farming technique that alternates between long

periods of crop production and fallow time. Fallow land

occupied 498.65 square kilometers (1.77). In other words,

these are the pieces of land that have been cleared for

agriculture but are then given a short break and left

unplanted for at least one season but not less than one

year.

   

Forest :

Any area of land with a tree canopy cover of more

than 10% and a surface area of more than 0.5 hectares

is referred to as a forest. The existence of trees and the

absence of other dominant land uses are both factors

that define a forest. It includes:

Deciduous:

This is valid for perennial plants’ phenology, which

describes when they lose their leaves for part of the year

(Ford-Robertson, 1971). Usually, leaf shedding occurs

together with an unfavorable season (UNESCO, 1973).

It covers an area of 14192.89 square kilometers

(50.37%). These are the types of forests that are mainly

made up of species that only have one leaf-shedding

season per year, typically in the summer. It also includes

herbaceous regions with woody tree cover that is outside

of the designated forest boundary zones and is covered

in trees (e.g., bamboo, palms, and tree ferns).

Forest Plantation:

These are the regions where important tree species

for forestry are grown and managed, notably in designated

forest zones. The species included, among others, teak,

sal, casuarinas, and bamboo, which occupied an area of

12.99 square kilometers (0.04%).

Scrub Forest:

These forest regions are typically found on the

periphery of dense forest cover and populated areas,

where there is biotic and abiotic interference. They are

usually placed closer to human settlements. This category

LAND USE /LAND COVER & CHANGE DETECTION USING GEOSPATIAL DATA IN SURGUJA DIVISION OF CHHATTISGARH, INDIA
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also includes forest blanks or spaces inside forested areas

that are not covered in trees and can be seen as apertures

of various sizes and forms in the images. They cover an

area of 1540.65 acres (5.46%).

Water Bodies :

The water bodies include both natural and man-made

water features such as ponds, lakes, tanks, and reservoirs

flowing as streams, rivers, canals, etc. This category

comprises areas with surface water, either impounded in

the form of ponds, lakes, and reservoirs or flowing as

streams, rivers, canals, etc. On satellite imagery, water

bodies have a light blue to dark blue tone and a smooth to

mottled texture. Water bodies appear dark on satellite

imagery due to the absorption of incoming IR radiation. 

Rivers, Streams, and Canals:

Rivers, streams, and canals are the natural courses

of water flowing on the ground surface along a defined

channel or slope on a regular or intermittent basis, usually

towards the sea or, in desert regions, into a lake, an interior

basin, a marsh, or another river. Canals are man-made

waterways built for irrigation, navigation, or to drain

excess water from agricultural regions. Rivers, streams,

and canals are identified in the study area, and their

geographical distributions are 420.26 km2 (1.49%).

Reservoirs, Lakes and Ponds:

This category comprises areas with surface water

in the form of ponds, lakes, tanks, and reservoirs and

occupied an area of 106.44 sq. km (0.37%).

Waste Lands :

Described as degraded lands that can be brought

under vegetative cover with reasonable effort and that

are currently underutilized and land that is deteriorating

for lack of appropriate water and soil management or on

account of natural causes, it consists of:

“Gullied” or “Ravenous Land”: 

They are a product of water erosion that deforms

the landscape and is common in all agro-climatic zones.

Gullies are created when localized surface runoff affects

the unconsolidated ground, causing visible channels to

form an undulating topography (Saha et al., 1990). They

are typically found near stream courses, sloping terrain

with abundant rainfall, and foothill regions. The growth

of ravenous land begins with these, which are the first

steps of excessive land dissection. In essence, ravines

are large-scale gully networks that have formed along

the river.

Scrub Land:

These areas possess shallow and skeletal soils, are

at times chemically degraded at the extremes of slopes,

are severely eroded or are subjected to excessive aridity

with scrubs dominating the landscape. The land that is

prone to deterioration due to erosion is termed

“scrubland.” These are associated with the foothills of

the mountain range and the plains with a moderate slope.

They range in color from light yellow to brown and

greenish blue. Land with or without scrub is usually

associated with shallow, stony, rocky otherwise non-

arable lands. In the present study, the geographical extent

of the scrubland area is about 166.89 km2 (0.59%).

Barren Rocky/Stony Waste:

These are rock exposures of various lithologies that

are frequently arid and devoid of soil and plant life. The

term “barren rocky” refers to rock exposures of varying

lithology that are frequently barren and devoid of soil

cover, have a limited capacity to support life, and have

less than 5% vegetative cover. They occur amidst hill

forests as openings, scattered as isolated exposures or

loose fragments of boulders, or as sheet rocks on plateaus

and plains. In the present study, barren rocky terrain

occupies an area of about 253.09 km2 (0.89%).

Rann Area:

A large salt marsh in western India situated between

the Gulf and the delta of the River In the present study,

barren, uncultivated wasteland and Rann occupy an area

of about 620.58 km2 (2.27%).

LULC Change Detection:

Finding differences in an object or phenomenon’s

status by watching it at various times is the method of

“change detection” (Singh, 1989). The Relationships and

interactions between humans and natural phenomena

have to better manage and use resources” (Lu et al.,

2004). The 2018-19 LULC map was re-sampled on 30

m to match the spatial resolution of all the classified maps,

and the changes were analyzed using a post-classification

change detection technique (Praveen Kumar and

Sreenivasula Reddy, 2013). Many change detection

techniques (Mishra, 2020), including image differencing,
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Table 3 : Composite table of area statistics of Surguja division (2005 to 2020) 

2005 2010 Change rate 2005-2022 

LULC Class Area (km2) Area (%) Area (km2) Area (%) In km2 % 

Agriculture Land 2433.06 17.25 1209.81 9.38 -1223.25 -7.87 

Built up area 1108.79 7.86 1311.26 10.17 202.47 2.31 

Dense Forest 5882.93 41.71 6607.81 51.25 724.88 9.54 

Open forest 4480.13 31.77 3228.25 25.04 -1251.88 -6.73 

Water Body 198.84 1.41 536.27 4.16 337.43 2.75 

Grand total 14103.76 100 1209.81 100.00  

 

2010 2020 Change rate 2010-2020 

LULC Class Area (km2) Area (%) Area (km2) Area (%) In km2 % 

Agriculture Land 2553.29 17.40 1172.01 8.62 -1381.28 -8.78 

Built up area 1714.59 11.68 2409.00 17.72 694.41 6.04 

Dense Forest 5671.28 38.64 5845.06 43.00 173.78 4.36 

Open forest 4430.03 30.18 3777.85 27.80 -652.18 -2.38 

Water Body 307.15 2.09 387.84 2.85 80.69 0.76 

Grand total 14676.34 100 13591.77 100.00  

 

Fig. 3 : Change detection map of Surguja division

post-classification change matrix, a comparison approach,

and principal component analysis, have been developed

in recent years (Lu et al., 2004).

Change matrix:

From classified images from 2005 to 2010, a change

matrix showing land cover changes in each decade was
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generated, and a change matrix was generated to assess

the overall changes in LULC classes between 2005 and

2020. Surguja division observed a significant increase

(9.86%) in the built-up area from 2005 (7.86%) to 2020

(17.72%), followed by a slight increase in forest cover

(1.29%). On the contrary, agricultural land declined

drastically (8.63%), followed by open forest (3.97%) (Fig.

3).

Conclusion:

The Surguja division has been chosen as a study

area to quantify the land use and cover pattern for the

years 2018–19. The National Land Use and Land Cover

Classification developed by NRSC and ISRO divides the

land in the study area into 5 kinds of Level I land types,

11 kinds of Level II land types, and 15 kinds of Level III

land types. The three-level hierarchic-based

configurations reveal that forest land is the major LU/

LC category in the study area, covering 15746.53 km2

(55.87%), followed by agricultural land, wastelands, built-

up land, and water bodies, respectively, contributing

9916.62 km2 (35.64%), 1217.91 km2 (4.37%), 766.63 km2

(2.71%), and 526.7 km2 (1.86%) of the total geographical

area. The forest contributed the most (55.87%) in the

Surguja division area, while water bodies contributed the

least (1.86%), and this area also contains the driving forces

that have a significant impact on the ecosystem.

The study concludes that in the change detection of

the Surguja division, a significant increase (9.86%) in the

built-up area was observed from 2005 (7.86%) to 2020

(17.72%), followed by a slight increase in forest cover

(1.29%). On the contrary, agricultural land declined

drastically (8.63%), followed by open forest (3.97%).

Rapid population growth triggered by rural-urban migration

coupled with hasty socio-economic development post-

democracy is the main driver of these changes.
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