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I. INTRODUCTION 
Land cover refers to the physical state of the land surface 

including cropland, forest, and wetland, etc. [7]. Whereas 
land use refers to biophysical assets used by human [4] and 
[5]. Land use/land cover analysis is important for agricultural 
planning, urbanization and environmental studies 
[8],[9],[11],[13],[21] and [22] and this detail helps to 
understand the relevance between cropland, forestland, 
settlement etc. In modern time, the urbanization and 
demographic development have increased the land use and 
thereby affecting the land cover [17]. The assessment of the 
global land use and land cover change and environmental 
monitoring can be derived using remote sensing data and 
GIS, because of its spatial and temporal coverage 
[2],[10],[16]. Normalized difference vegetation index 
(NDVI) can be used as an appropriate method to compare by 
using multi-date satellite data and the proposed methods for 
change detection in land use and land cover [18],[20],[24]. 
Geoinformatics allows us to detect and assess the land cover 

over the large area and over a longer course period. The 
change in land cover and land use (LULC) varying along 
different places, in rural areas because of agriculture 
expansion, deforestation and illegal tree cutting while in 
urban areas it is mainly due to urbanization and 
commercialization19. 

The change in land use and land cover of an area is 
specifically related to other environmental indicators like 
groundwater quality of the area as well as fertility of the soil 
[21]. The NDVI is used for the mapping of the changes in the 
land cover [23],[12]. The assessment can be analyzed by 
evaluating the difference between images derived by 
transforming multi-temporal images to digital indicators of 
those changes [15]. In this study, investigation of land 
use/land cover spotlights going on subsequent perspectives 
finding of changes in land use & land cover over the period 
of 2009 and 2016 for the identification of the type of changes 
& evaluation of the change in trend. 

The main objective of this study was to highlight the nature 
and extent of land cover changes in the study area over the 
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eight years and to distinguish the main factors that caused the 
changes. 

II. RESEARCH AREA AND GEOLOGY 

A. Study Area 
The study area is one of the most popular hill stations in 

Tamil Nadu. This is a great ski resort at about 2560 m on the 
southernmost tip of the upper slopes of the Palani in Tamil 
Nadu in the Western Ghats. The study area is geologically 
located to the west of the Dindigul region, it lies between 
latitude 10o07'00"N to 10o16'00" N and longitude 77o16'00"E 
to 77o21'00"E, has an area of 104.77 km² (Figure 1). An 
immediate part of the Western Ghats. Curiously, the Western 
Ghats is considered the most rugged mountain trail on the 
planet, made of rock that is believed to be billions of years 
old. The study area is administratively located south from 
Bodinayakanur Taluk, west from Kerala state, east from 
Kodaikanal block and north from Udumalaippetai Taluk. The 
temperature of the study area is nearly temperate, with 
summer temperatures (April-May) reaching a high of 24 °C, 
and a low of 13 °C. Winter temperatures (December-January) 
fluctuate between a maximum of 16 °C and a minimum of 7 
°C. Precipitation is continuously dispersed, with a normal 
rainfall of 1300 mm per year. The atmosphere of the study 
area is distinctive, with mild autumns, winters and springs, 
and mild summers. The study area also receives a lot of 
rainfall on a consistent basis, making it an ideal location for 
development. Therefore, many varieties of fruits and 
vegetables are grown in these areas, many of which are only 
grown here including hill banana, passion fruit, peaches, 
pears, grapes, plums, cauliflower, potatoes, carrots and also 
coffee. The plants that inhabit in this area includes pine, 
walnuts, blue gum and other fruit trees, which are cultivated. 
The total population of the study area is about 13933 persons 
according to the 2001 census. 

B. Geological Parameters 
The Palani Hills, which rise sharply above the plain, are 

part of the Western Ghats. The general trend of the hills is 
from northeast to southwest. The study area forms part of the 
northern slopes of the Palani Hills located in the South 
Granulite terrain of South India. The Kodaikanal region of the 
Madurai Block lies between the PalghatCauvery and 
Achankovil cuts. The study area is part of Dindigul district 
with the following rocks. It is granite gneiss, laterite and 
laterite. Rocks are exposed in the area with overly thick 
mantle ranging from thin to thick in some places. 

 
TABLE I: IMAGE DETAILS USED IN THE STUDY 

Image Path/row Acquisition 
Date 

Spatial 
Resolution 

NRSC Bhuvan Satellite 
Imagery Resourcesat-LISS 

III 
103/67 16/02/2009 24 meter 

NRSC Bhuvan Satellite 
Imagery Resourcesat-LISS 

III 
103/67 21/03/2016 24 meter 

Overburdened soils include humus, lithograph and slope 
wash material. Cool rock outcrops are visible on the cut 

slopes of roads and terraces as well as cliff faces visible in the 
hills. The Mannavanur, Pundi regional exhibitions are 
carefully observed. Species observed in the region are neutral 
to intermediate, characterized by gray, medium to coarse 
grain with feldspar crystals. The steep to very steep gradients 
observed in the upper and middle parts of the study area 
generally consists of thick overburdened material with 
exposed rock intermittently observed in stream cuts or shear 
slopes. other. The outcrops show varying degrees of 
weathering, from very strong to moderate weathering 
depending on slope and other local factors. Image details are 
as on the table (Table I). used to describe the topography of 
the study area. 

III. MATERIALS AND METHODS 

A. Image Acquisition 
Images of the study area were collected during the months 

of February and March. 

B. Image Processing 
1. Overlapping: The superposition of raster processing 

bands is done on Arcmap 10.3 software. 
2. Projection: Image downloaded in Universal 

Transverse Mercator projection and reprojected as 
Geographic WGS 84, spherical and Everest data. 

C. Determination Of Changes 
The classification of images for both years (2009 and 

2016) is done through the NDVI, including the following 
steps: research. Map of the study area drawn in 1990-91 
(June) at 1:25000 scale used for analysis Linear and self-
scanning image sensor (LISS III) with 4.5 multi-lens, 
resolution 24 meters/pixel Digital overlay classifies 
according to the NDVI process, based on topographic 
knowledge used to perform the classification. Arc GIS 10.3 
is a powerful tool for extracting land use, and land cover, 
from study area maps and satellite images. 

IV. RESULTS AND DISCUSSION 
The weight of population growth and random repetition of 

land use has a surprising influence on the specific land cover. 
Vast vegetation has turned into arable land, alluvial land and 
characteristic lowlands are threatened by drought. The 
concern about variation in LULC was taken into account after 
understanding the effects of this process on the atmosphere 
and biological systems of the region. In the present 
investigation, two images (2009 and 2016) were grouped 
based on the Standard Distinguishing Vegetation File 
(NDVI), a vegetation file identified by Equation (1). 
 
𝑁𝐷𝑉𝐼 = !"#$#%&

!"#'#%&
    (1) 

 
The NDVI is a record that depends on the spectral reflectance 
of the soil surface component. Each element has its 
characteristic reflectance that fluctuates with wavelength. 
The NDVI value ranges from -1 to +1. 
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Fig. 1. Location Map of the Study Area. 

 
The NDVI's upper estimate indicates close proximity to 

hard vegetation in the area while its lower estimate is an 
indication of sparse vegetation. NDVI has been used to 
measure progress in many things [1] and [6]. 

The estimated NDVI determined from Resourcesat2 LISS 
III satellite images of the territories in 2009 ranges from 0.78 
to 0.03. The highest estimates of NDVI were found in the 
upper part of the Vandaravu Malai region and at the border of 
the chunnambu kadu locality south of the Kumbur stream 
(Fig. 2a). The upper part of the area with a higher NDVI is 
located in the Umaiyar block's reserved forest. The lowest 
estimates of NDVI are found in streams and delta localities in 
the study area. Unlike 2009, the estimated NDVI for 2016 
shows a large regional variation, and its value decreases from 
0.66 to 0.03 (Fig. 2b). Higher NDVI was found in scattered 
spots. 

A. Land Cover Change 
Land use/land cover change from 2009 to 2016 was 

assessed using satellite imagery of the area. The entire area 
was classified into five layers according to supervised 
classification (maximum probability method) and feature-
managed (maximum probability technique) using image 
processing software on Arc Map 10.3 2016. The classes are 
as follows: Construction land, Cropland, Lowland, Jungle 
Forest and reserve forest areas. The layout satellite images of 
2009 and 2016 show a remarkable change in land use/use in 
the survey area. The layout image of 2009 (Fig. 3) shows that 
about 63% of the area is dense forest and classified forest. 
(Board 2). The thick wood is observed in the southern part of 
the area, near the eucalyptus and acacia plantations and along 
the slopes of the Vandaravu malai region, north of the 
Kizhanavayal Rhodomyrtus tomentosa region, with bamboo, 

hops, eucalyptus and casuarina plantations. (Fig. 3). The 2016 
taxonomy (Fig. 4) shows a large variation in land use and land 
use. The area of forest cover has changed significantly, where 
about 60% (3.19%) of forest land was compromised between 
2009 and 2016. Advancement basically happened due to 
human encroachment and the increase in agriculture. 

The growing population has altered land cover patterns 
through the overexploitation of land assets for subsistence, as 
populations living near forested areas depend on valuable 
timber from forests and agriculture [3]. The extension (for 
most potatoes, broccoli, green beans, butter beans, carrots, 
cauliflower, peas, cabbage, and garlic, yield and stand have 
become a risk to cover forest, an increase of more than% 
compared to 2009 (Fig. 4). According to the images of 
Resourcesat 2 LISS III from 2009, vegetation covers nearly 
66.03 km2 of the study area (Table II). 62.69 km2 during the 
2015-2016 period. I did. Almost 42% of forest land (Fig. 3 
and Table II) was found to have been converted to urban 
areas, arable land, lowlands, and urban areas in eight years by 
human intervention, urbanization, and migration. 

Cultivated land, construction land area has an area of 
13.80, 6.79 km2 of land in 2009, increased to 15,09,7.99 km2 
in 2016, From Fig. 3, one can see that land forests have been 
converted to arable land, which has been filled with land 
(developed) for agricultural cultivation for the most part [14]. 
It indirectly shows that part of the land is also occupied by 
agricultural activities, which was previously forest. For 
example, cardamom plantations and mixed plantations are the 
main types in the present development area, while acacia, 
cover forest Vandaravu Malai, Siruvilarkadu, Varan kanal 
Chunnambu kadu are present. It is clear that these models 
show the conversion of forest land into agricultural and 
construction land. 



 RESEARCH ARTICLE 

European Journal of Environment and Earth Sciences 
www.ej-geo.org  

 

   
DOI: http://dx.doi.org/10.24018/ejgeo.2022.3.5.270   Vol 3 | Issue 5 | September 2022  35 

 

TABLE II: CHANGE IN LAND COVER/LAND USE OF THE STUDY AREA 
Year 2009 2016 2009 2016 2009 2016 

LU LC Category Area (km2) % of total area km2 Change % 
Built-Up Land 6.79 7.99 6.48 7.63 -1.2 -1.15 

Crop Land 13.80 15.09 13.17 14.41 -1.29 -1.23 
Low Land 18.15 18.99 17.32 18.13 -0.84 -0.80 

Reserved Forest 31.20 29.20 29.78 27.87 2 1.91 
Dense Forest 34.83 33.49 33.24 31.97 1.34 1.28 

Total 66.03 62.69 63.02 59.84 3.34 3.19 
 

 
Fig. 2. NDVI Variation in the study area a) in 2009, and b) in 2016. 

 

 
Fig. 3. Change in Land Use/Land Cover in the study area a) in 2009, and b) in 2016. 

 
 



 RESEARCH ARTICLE 

European Journal of Environment and Earth Sciences 
www.ej-geo.org  

 

   
DOI: http://dx.doi.org/10.24018/ejgeo.2022.3.5.270   Vol 3 | Issue 5 | September 2022  36 

 

 
Fig. 4. Graphical presentation of change in Landuse/Landcover of study area. 

 
Lowlands (water bodies) include lakes, reservoirs, ponds, 

rivers and streams in and around the study area. Lowlands 
covered about 18.15% of the study area in 2009 and increased 
to 18.99% in 2016 (Fig. 3). This change can be attributed to 
the amount of rainfall during the monsoon season. Even 
floodplains and low-lying areas in scattered parts of the study 
area can be classified as water bodies. The fact is that the 
Kumbur River Basin, a mountainous area, also serves as a 
catchment area for rivers and streams. 

 

V. CONCLUSION 
Unlike 2009, 2016 shows significant changes in land use 

and land cover. In recent times, modernization, population 
expansion pressure and overpopulation have become 
significant dangers to forest cover decline and forestland loss 
in the survey area. 66 square kilometers of absolute forest 
cover, including 7.99 square kilometers of built-up land and 
15.09 square kilometers of arable land, was lost between 2009 
and 2016 due to agricultural escalation and encroachment by 
People. This worrisome condition is necessary for sound land 
use management to rationally improve in the area. 
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