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Abstract— Land use/land cover is a critical part in understanding the interactions of the human activities with the earth and 
in this manner it is important to screen and distinguish the progressions to keep up a maintainable domain. Digital change 
detection is the process that aides in deciding the progressions connected with land use and land cover (LULC) properties 
with reference to georegistered multi temporal remote sensing data. In the recent times, remote sensing and geographical 
information system (GIS) is extremely profitable and beneficial in giving current land use data. The aim of this study is to 
investigate the land use, land cover changes in the Hyderabad district of Andhra Pradesh state utilizing multi temporal 
remote sensing data (Landsat 8 2013, and Landsat 8 2016). Landsat 8 images of Hyderabad are gathered from the USGS 
Earth Explorer site. After image pre-processing, unsupervised classification has been performed to classify the pictures into 
various land use classes utilizing ERDAS Imagine 2013 software. The study area is characterized into four classes: Built up 
area, vegetation region, water bodies and barren land. Classification accuracy is likewise assessed utilizing field knowledge 
acquired from a topographical map and Google earth. Information on urban development, land use and land cover change 
study is extremely valuable to nearby government and urban organizers for the improvement without bounds arrangements 
of feasible advancement of the city.  
 
Index Terms— Land use/ Land cover, Landsat 8, Remote sensing and GIS techniques. 
 
I. INTRODUCTION 
 
Land is the most critical normal assets on which all 
activities are based. The increase in the population 
and human activities are expanding the interest on the 
constrained land and soil assets for agribusiness, 
woodland, urban and modern area employments. 
Information on the rate and sort of changes in the 
utilization of area assets is crucial for legitimate 
arranging, administration and to regularize the 
utilization of such assets [1]. India is confronting a 
significant issue of natural resource scarcity, 
particularly that of water in perspective of population 
development and monetary improvement [2]. Thus 
the Land use, Land Cover (LULC) change has turned 
into a point of gigantic enthusiasm inside the human 
measurements of the Environmental change research 
group [3].  
Subsequently, measuring and understanding the 
degree and spatial dissemination of LULC is a critical 
significance to the investigation of Environmental 
change at different scales. Besides, this sort of 
analysis gives a valuable tool to build the productivity 
of land cover and area utilization, and to decrease the 
negative environmental and societal effects identified 
with LULC. Land use alludes to "man's exercises and 
different uses, which are carried ashore, for example, 
farming, settlements, industry and so on.” The land 
cover alludes to the material present, e.g. vegetation, 
water bodies, rocks/soils and other resulting because 
of area changes. Despite the fact that land use is by 
and large deduced taking into account the cover, yet 
both the term land use and land cover being firmly 
related are exchangeable [4].  

Change detection is one of the landscape ecological 
aims. Planning landscape Characteristics maps can 
help to determine the change detection [5]. All rural, 
creature and ranger service preparations rely upon the 
profitability of the land [6]. Understanding landscape 
examples, changes and associations between human 
activities and common marvel are fundamental to the 
appropriate land management and decision 
improvement. Land Cover, characterized as the 
gathering of Biotic and abiotic segments on the 
world's surface is a standout amongst the most critical 
properties of the Earth framework [7]. The land cover 
incorporates water bodies, snow, prairie, backwoods, 
and exposed Soil. Land Use incorporates a developed 
area, agrarian area, recreation region, wildlife 
administration zone, and so on. Remote Sensing (RS) 
and Geographic Information System (GIS) are 
currently giving new devices to cutting edge 
biological system administration. For effective 
management and planning, satellites are the best 
assets to give the information in a timely manner [8]. 
Identifying, outlining and mapping land cover is vital 
for global monitoring studies with the component of 
resource management and planning activities [9]. The 
gathering of remotely sensed data encourages the 
succinct investigations of Earth - system function, 
designing, and changes in the neighborhood, 
provincial and worldwide scales after some time; 
such information likewise gives a vital connection 
between concentrated, confined natural exploration 
and national, territorial and global preservation and 
administration of organic differing qualities. Spatial 
examples of land use/land cover over various time 
periods specifically can be methodically mapped, 
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observed and precisely evaluated from Satellite 
information gained by ordinary ground information 
[10]. This study is to delineate the status of land use, 
land cover of Hyderabad between 2013 and 2016 
with a perspective to recognize the progressions that 
has occurred in this status, especially in the urban 
land in order to anticipate conceivable changes that 
may happen in this status in coming years utilizing 
both Geographic Information System and Remote 
Sensing data. 
 
II. STUDY AREA 

 
Hyderabad District, the present study zone is 
physiographically a part of Telangana covering 
around 217 square kilometers (84 sq.mi). The latitude 
and longitude of Hyderabad can be projected as 170 
22’ 31” N and 780 28’ 27” E.  Hyderabad district is in 
the state of Telangana in India that contains a part of 
the metropolitan zone of Hyderabad. Hyderabad 
region was formed in the year 1948 after police 
activity by consolidating atraf-a-badla district and 
baghat district. In 1978 Hyderabad region was later 
put into the Hyderabad urban area and Hyderabad 
rural area. The Hyderabad rural region was later 
renamed as Rangareddy district. The Hyderabad 
urban region is currently known as Hyderabad 
District. 
Hyderabad District incorporates the range of the 
Greater Hyderabad Municipal Corporation, 
Secunderabad Cantonment, Lalaguda and Osmania 
University. There are 16 administrative areas called 
mandals (or tehsils) in Hyderabad. They are 
Amberpet, Asifnagar, Shaikpet, Bahadurpura, 
Bandlaguda, Marredpally, Charminar, Ameerpet, 
Golconda, Khairtabad, Saidabad, Secunderabad, 
Musheerabad, Himayathnagar, Nampally and 
Trimulgherry. In the 2011 statistics Hyderabad 
locale's population was 3,943,323, which gives it a 
positioning of 57th in India (out of a sum of 640). 
The area has a population density of 18,480 
occupants for every square kilometer (47,900/sq mi). 
Its population growth rate over the decade 2001-2011 
was 4.71%. Hyderabad has a gender proportion of 
943 females for each 1000 males, and a literacy rate 
of 80.96%. 

 

 
Figure 1: Study Area 

III. OBJECTIVE 
 
The aim of this study is to produce a land use/land 
cover map of Hyderabad district so as to detect the 
changes that have occurred over a given period 
utilizing change detection technique. The following 
specific objectives are listed to reach the aim. 

1) To create a land use/land cover classification 
scheme.  

2) To Quantify the Land use and land cover 
(LULC) changes for the year 2013 to 2016 
utilizing multi-temporal satellite imagery for 
Hyderabad district. 

       
IV. DATA PROCESSING METHODOLOGY 

 
Methodology is an arrangement of activities that 
begins with the decision making, problem recognition 
and closures with a suggestion. The procedure chosen 
in the present work frames the premise for 
determining statistics of land use dynamics. A flow 
chart has been provided accommodated for the 
acquisition, pre-processing and processing of raw 
data, preparation of thematic maps for simple and 
better comprehension of the procedure embraced. 
 

 
Figure 2: Methodology used in LULC Change Detection 

 
A. Data Acquisition 
The Landsat 8 satellite images can be obtained from 
Global Land Cover Facility Site (GLCF) and United 
States Geological Survey (USGS) earth explorer site. 
Landsat 8 is an American earth observation satellite 
started on February 11, 2013. Landsat 8 guarantees 
the continuous acquisition with securing and 
accessibility of Landsat information using a two 
sensor payload, the Operational Land Imager (OLI) 
and the Thermal Infrared Sensor (TIRS). Giving 
moderate resolution imagery, from 15 meters to 100 
meters, of Earth's territory surface and Polar Regions, 
Landsat 8 works in the visible, near infrared, short 
wave infrared, and thermal infrared ranges. Landsat 8 
records more than 700 scenes a day, an increase from 
the 250 scenes a day on Landsat 7. The OLI and 
TIRS sensors will see an enhanced signal to noise 
ratio (SNR), radiometric efficiency, empowering 12 
bit quantization of data taking into consideration 
more bits for better land cover portrayal. 
OLI gathers information from nine spectral bands. 
Seven of the nine bands are steady with the Thematic 
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Mapper (TM) and Enhanced Thematic Mapper Plus 
(ETM+) sensors found on prior Landsat satellites, 
accommodating similarity with the authentic Landsat 
information, while likewise enhancing estimation 
capacities. These bands guarantee that Landsat 8 
information is adequately steady with information 
from the prior Landsat missions as far as obtaining 
geometry, calibration, scope attributes, spectral 
attributes, output product quality, and information 
accessibility allow investigations of land cover and 
land use change over time. The TIRS information 
will be enlisted to OLI information to make 
radiometrically, geometrically, and territory adjusted 
12bit Landsat 8 data products. 
The ERDAS imagine is a remote sensing application 
with a raster graphics editor that fuses the elements of 
both image processing and Geographical Information 
System (GIS). These capacities incorporate 
importing, viewing, altering, and analyzing raster and 
vector datasets. It permits users to prepare, display 
and improve digital images for mapping use in GIS 
and Computer Aided Design (CAD) programming. 

 
B. Pre-processing Stage 
The pre-preparing stage improves the quality of the 
image data by reducing or eliminating various errors 
caused by internal and external conditions. There are 
a few sorts of errors that can be displayed in remotely 
sensed data. These errors can be amended to a degree 
in GIS by radiometric and geometric rectification 
functions. Generally, there are two types of data 
correction: radiometric and geometric correction. 
Geometric correction is to provide a coordinated 
system to the remotely sensed images which is also 
called as Geo-referencing. As Landsat 8 data is 
providing images with greater geometric calibration, 
the images are achieved with a coordinate system. 
Radiometric correction addresses varieties in the 
pixel intensities (DNs) that are not brought on by the 
item or scene being filtered. These variations 
incorporate contrasting sensitivities or breaking down 
of the detectors and atmospheric impacts. 
Radiometric correction: Standard Landsat 8 data 
products provided by the USGS EROS Centre 
comprise of quantized and adjusted scaled Digit 
Numbers (DN) representing multispectral image data 
obtained by both the Operational Land Imager (OLI) 
and Thermal Infrared Sensor (TIRS). The products 
are conveyed in 16 bit unsigned integer format and 
can be rescaled to the Top Of Atmosphere (TOA) 
reflectance and/or radiance using radiometric 
rescaling coefficients provided in the product 
metadata file (MTL document), as quickly portrayed 
underneath.  
The MTL file additionally contains the thermal 
constants expected to change over TIRS information 
for the at-satellite brightness temperature. It is 
desirable to convert the satellite image data to 
physical amounts i.e., top of atmosphere (TOA) 
reflectance. Change to TOA Reflectance OLI band 

information can likewise be changed over to TOA 
planetary reflectance utilizing reflectance rescaling 
coefficients provided in the product metadata file 
(MTL file). The accompanying equation is utilized to 
convert DN values to TOA reflectance for OLI data 
as follows: 

 AQM cal '  
Where, 

'
 = TOA planetary reflectance without 

correction for solar angle 

M = Reflectance multiplicative scaling 
factor  

A = Reflectance additive scaling factor for 
the band 

calQ =Pixel values in Digital Numbers (DN) 
TOA reflectance with correction for the sun 

angle is 

SZSE 





 
 cossin

''


 

Where, 

 = TOA planetary reflectance with 
correction for sun angle 

SE = Sun elevation angle 

SZ = Solar zenith angle 
The scene centre sun elevation angle in 

degrees is provided in the metadata. If there is a need 
to adjust the contrast of the image histogram 
equalization can be processed on the image. 

 
C. Processing Stage/ Classification Stage 
Classification is the process of sorting pixels into a 
finite number of individual classes, or categories, of 
data based on their data file values. In the event that a 
pixel fulfills a specific set of criteria, then the pixel is 
doled out to the class that relates to that criterion. 
Every pixel in the image dataset is classified into the 
spectral class it most nearly looks like taking into 
account a mathematical decision rule. There are two 
basic ways to deal with arranging pixels into various 
classes: Supervised and unsupervised. Supervised 
classification has a classifier which requires a training 
sample for every class. Training/Clustering Stage is 
the process of characterizing criteria, by which 
spectral patterns are perceived, building up a 
numerical depiction for each spectral class. In 
unsupervised classification, statistical clustering 
algorithms are utilized to choose spectral classes 
inherent to the information. It is more computer-
mechanized.  
ERDAS Imagine utilizes the ISODATA (Iterative 
Self-Organizing Data Analysis Technique) algorithm 
to perform unsupervised classification. The 
ISODATA clustering strategy utilizes the minimum 
spectral distance formula, i.e., Euclidean distance to 
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form clusters. It starts with either arbitrary cluster 
means or means of an existing signature set, and each 
time the clustering repeats, the means of these 
clusters are shifted. The new group means are utilized 
for the following cycle. The ISODATA utility 
rehashes the clustering of the image picture until 
either a most extreme number of cycles have been 
performed, or a greatest rate of unaltered pixels have 
been reached between two iterations. Performing 
unsupervised classification is more straightforward 
than a supervised classification because the signatures 
are automatically created by the ISODATA 
algorithm.  
Accuracy assessment or validation is a critical step in 
the handling of remote sensing data. The overall 
accuracy of the classified image compares how each 
of the pixels is arranged versus the actual land 
conditions acquired from their corresponding ground 
truth information. This software comprises of 
accuracy assessment tool. 
 

 
Figure 3: LU/LC Map for the Year 2013 

 

 
Figure 4: LU/LC Map for the Year 2016 

 
D. Change Detection Analysis 
Change detection is the process of measuring 
differences in the condition of land features by 
observing it at various times. The classified images of 
the dates can be utilized to figure the area of various 
area covers and observe the progressions that are 
occurring in the span of time. It is a comparative 
analysis of independently produced classification of 
different data via a simple mathematical combination 
pixel by pixel. 

V. RESULTS AND DISCUSSIONS 
  

The general area utilization or land use of a range 
delineates a thought of general overall usage of 
assets, characteristic or social. In this paper, changes 
in the land use and land cover of Hyderabad district 
are assessed from the contrasts between three years of 
period (2013-2016) in figure-3 and figure-4. The 
findings of the present examination are displayed in 
table 1 in terms of hectares and percentage. 
Agricultural activities exercises were decreased from 
28.86% to 22.99%, on the other hand built up land 
was increased from 25.05% to 33.26%. 

 
Table 1: Land use and Land cover Change 

Analysis, 2013-2016 

 
 
CONCLUSION 
 
The land use/land cover pattern of a region is a result 
of both natural and socioeconomic elements and their 
use by man in time and space. Land is turning into a 
rare resource because of immense agricultural and 
demographic pressure. Thus, information on land 
use/land cover and conceivable outcomes for their 
ideal use is vital to the selection, planning and usage 
of land use plans to meet the expanding requests for 
fundamental human needs and welfare cover changes 
likewise include the adjustment, either, direct or 
indirect of normal habitats and their effect on the 
environment of the area. In this study, utilizing 
satellite images of 2013 and 2016 land use changes 
were assessed in the Hyderabad district of Andhra 
Pradesh. This paper inferred that satellite data has the 
unique ability to recognize the changes in the land 
use rapidly and precisely. The high resolution satellite 
data, for example, LANDSAT 8 are great source to 
give data precisely. Accurate land cover change data 
are important for understanding principle elements 
causes and ecological results of such changes. 
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