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ABSTRACT:In remote sensing applications, a change is 

considered to be an alteration in the surface components. 

The concept of Change detection is applied in vital areas 

likeUrban change, land scape and vegetation etc.Process of 

identifying the differences in state of an object by observing 

it at different intervals,it isalso  useful in various other 

dimensions such as land-use changes, habitat fragmentation 

and rate of deforestation, coastal change etc.. 

AP CRDA is one of the capitals of Andhra 

Pradesh. It is witnessing rapid expansion which is a result 

of urbanization. AP CRDA is one of the fastest developing 

cities in Andhra Pradesh due to the construction of the 

capital city of Andhra Pradesh. Therefore, it is primarily 

important to analyse the nature and magnitude of these 

changes to complete our study i.e change detection. To 

analyse that, we collected remote sensed data from Landsat 

which were utilized for land use and land cover change 

detection in AP CRDA. The unsupervised classification of a 

change detection algorithm was used to detect the change in 

the study area using QGIS. 

 

KEYWORDS— Andhra Pradesh(AP), Capital Region 

Development Authorities (CRDA).  

I. INTRODUCTION 

To understand relationships and 

interactions between human and natural phenomena  andto 

promote better decision making timely and accurate change 

detection of Earth’s surface is very important. Many 

techniques of change detection have been developed. This 

paper summarizes and uses on of  these techniques, using 

semi auto-classification plug-in. 

The land use and land cover patterns of 

any region are the outcome of natural and Socio-economic 

factors and their usage by the man in flow of time.So, 

information regardingLU and LC is of importanceto meet 

the increase in demand for basic needs and welfare. It 

helpdin monitoring the rhythm of land use resulting from 

the changing demandsdue to the increasing population. 

 

Land Use and Land cover(LULC) is one 

of the fundamental concern of global environmental change 

and sustainable development. Rapid 

worldwide increase amid economic activities causing 

urban agglomeration and subsequent construction land 

expansion has led to rapid LULC changes. In connection 

to urban expansion, the less attention given to other 

LULC categories, particularly in developing countries, 

has resulted in various environmental consequences. for 

instance , it's been observed that the conversion of 

LULC into agricultural land and concrete areas is 

destructive tovaried Ecosystem services 

(ESs), like entertaining scenes, genetic resources and 

nutrient cycling, erosion control and climate regulation, 

and water availability and soil fertility. the results of 

those changes end in the degradation of ESs, which is 

that the aggregate of ecosystem goods (such as food) 

and services (such as waste assimilation), that 

represent the advantages human populations derive, 

directly or indirectly, from ecosystem functions. These 

impacts make the quantification of Ecosystem Service 

Values (ESVs) essential to boost awareness, 

develop deciding for the distribution of scarce resources 

among conflicting demands, incorporate ESs into the 

socioeconomic and marketing systems, formulate policy 

and stimulate the conservation of ecosystems that 

deliver the foremost valuable services in support of 

human well-being. 

II. STUDY AREA 
A. Objective: 

 
The presentstudy aims to assess the land use and land 

change cover changes and produce a classified thematic 

map for APCRDA from 2008 to 2018 period. 

The study area lies between latitude 16
0
34’22” Nand 

longitude 80 
0
21’27” E and is a one of the capital city of  

AndhraPradesh.The AP CRDA was notified on 30th 

December-2014 by the Govt. of AP, which replaces the 

Vijayawada,Guntur, Tenali, Mangalagiri Urban 

Development Authority.The total spread of area is 7,068 

km² in 58 mandals,29 are in Guntur district and 29 in 

Krishnadistrict. The capital regions covers 15 

mandalscompletely and 14mandalsparltyin KrishnaDistrict. 

InGuntur district, it covers18 mandalas completely and 11 

mandalas partlyunder the jurisdictionof APCRDA. 

 

The Government of AP has announced borders to the new 

capital city to be constructed across the districts of Guntur 

and Krishna.The capital city is spread in around 29 villages 

and 2455 acres of land. ProposedBorders:North: 18 KMs 

(Near Borupalem to Prakasam Barrage – Across the river 

Krishna), South: 16 KMs (Autonagar Y Junction to 1.2 km 

after Nekkallau).East: 10.5.km(Auto nagar Junction to 

Prakasam barrage),West: 8 KMs (Near Borupalem, 

Ananthavaram to Nekkallu till 1.2 km),  The villages to be 

included in the capital city are as follows: Thulluru, 
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Dondapadu,Vundavalli, Rayapudi, Tallayapalem, 

Malkapuram,KrishnayaPalemMandadam,Kuragallu

avaram, Nelapadu, Venkatapalem, Inavolu, Penumaka, 

Neerukonda, Dolasnagar, Navuluru, Autonagar and 

Errabalem.  The total capital will be divided into five 

clusters. Everyclusterconsists of  65-850acres that 

include Parks, Schools, Hospitals, Roads Commercial 

amenities, Establishments. 

The new capital city of Andhra Pradesh is atVijayawada

Gunturand covers all the towns and villages in the

following mandals 

Krishna District Mandals:Veerulapadu

Gannavaram, Vungutur, Pedaparupudi

Vuyyur,Totla,Vallur,Aagiripalli, Pamidimukkala, 

G.Kondur, Vijayawada Rural, Vijayawada 

Urban,Ibrahimpatnam, and  Kanchikacharla.  

Guntur District Mandals:Amaravathi, Thullur, Mangalagiri, 

Tenali, Pedakurapadu, Kollur, Amruthaluru, Tadepalli, 

Guntur, Chebrolu, Medikonduru, 

PedakakaniVatticherukuru, Duggirala, Kolliparla, Vemur, 

Tadikonda, Chunduru. 

 

III. BACKGROUND 
 

A. QGIS: 

Civil Engineering deals about developing and 

sustaining infrastructure. This profession covers wide areas 

of interest and very broad range of expertise.As a result , 

civil engineers work with a large data from various 

sources.Geographic Information System(GIS) t

provide vivid number of tools for creating,analysing , and 

visualizing the data that is associated with the development 

and management of infrastructure. GIS facilitates civil 

engineers to manage and share data and turn it into wasily 

understood reports and visualizations that can be assessed 

and communicated to others.This data can be related to both 

a project and its broader geographic content.It also plays a 

connecting role between organizations and government to 

work together to develop strategies for sustainable 

development .Thus GIS is playing a prominent role in civil 

engineering companies supporting all phases of the 

infrastructure life cycle. QGIS is a UI friendly open source 

GIS.. 

• Unsupervised Classification:

classification is where the outcomes (groupings of 

pixels with common characteristics) are based on 

the software analysis of an image without the user 

providing sample classes. The computer uses 

techniques to determine which pixels are related

and groups them into classes. The user can specify 

which algorism the software will use and the 

desired number of output classes but otherwise 

does not aid in the classification process. However, 

the user must know the area being classified when 

the groupings of pixels with common 

characteristics produced by the computer have to 

be related to actual features on the ground (such as 

wetlands, developed areas, coniferous forests, 

etc.).In Unsupervised Classification, it first groups 

pixels into "clusters" based on their properties. To 

Rayapudi, Tallayapalem, 

Kuragallu,Ananth

Inavolu, Penumaka, 

Dolasnagar, Navuluru, Autonagar and 

vided into five 

850acres that 

include Parks, Schools, Hospitals, Roads Commercial 

Vijayawadaand  

covers all the towns and villages in the 

Veerulapadu,Penamaluru, 

Pedaparupudi,Kankipadu, 

Aagiripalli, Pamidimukkala, 

G.Kondur, Vijayawada Rural, Vijayawada 

 

Amaravathi, Thullur, Mangalagiri, 

Tenali, Pedakurapadu, Kollur, Amruthaluru, Tadepalli, 

Guntur, Chebrolu, Medikonduru, 

PedakakaniVatticherukuru, Duggirala, Kolliparla, Vemur, 

Engineering deals about developing and 

This profession covers wide areas 

of interest and very broad range of expertise.As a result , 

civil engineers work with a large data from various 

Geographic Information System(GIS) technology 

provide vivid number of tools for creating,analysing , and 

visualizing the data that is associated with the development 

and management of infrastructure. GIS facilitates civil 

engineers to manage and share data and turn it into wasily 

reports and visualizations that can be assessed 

and communicated to others.This data can be related to both 

content.It also plays a 

connecting role between organizations and government to 

gies for sustainable 

development .Thus GIS is playing a prominent role in civil 

engineering companies supporting all phases of the 

is a UI friendly open source 

Classification:Unsupervised 

classification is where the outcomes (groupings of 

pixels with common characteristics) are based on 

the software analysis of an image without the user 

providing sample classes. The computer uses 

techniques to determine which pixels are related 

and groups them into classes. The user can specify 

which algorism the software will use and the 

desired number of output classes but otherwise 

does not aid in the classification process. However, 

the user must know the area being classified when 

ings of pixels with common 

characteristics produced by the computer have to 

be related to actual features on the ground (such as 

wetlands, developed areas, coniferous forests, 

etc.).In Unsupervised Classification, it first groups 

ed on their properties. To 

create clusters analysts use image clustering 

algorithms such as K-means and Iso data. 

 

.
Fig-1: Flowchart for the Unsupervised Classification

 
 

• Semi-Auto Classification 

Automatic Classification Plug

open source plug-in for QGIS that allows for the 

semi-automatic classification (also supervised and 

unsupervised classification) of remote sensing 

images. Also, it provides several tools for the 

download of free images (

Sentinel-3, ASTER, and MODIS

preprocessing of images, the 

classifications, and the raster calculation.

 

 

 

B.  USGS – United States Geological Survey:

The United State Geological Survey is an agency of the 

United States government. The USGS focuses on the study 

landscape of US, natural resources and natural hazards that 

threaten it. It has four major science sections which concern 

biology, geography, geology and hydrologyThe motto of 

USGS is “Science for a changing world

 

C. USGS – Earth Explorer: 

USGS Earth Explorer provides online search 

data export and data can be downloaded for earth science 

data from USGS archives. 

User Interface:The Earth Explorer user interface provides 

the overall capability for users to interact 

Explorer components and services. The Earth Explorer user 

interface is composed of the following key elements:

• Standard USGS header/footer elements

• Earth Explorer menu bar 

• Body 

 

Fig-2:  USGS EarthExplorer

create clusters analysts use image clustering 

means and Iso data.  

 
1: Flowchart for the Unsupervised Classification 

Auto Classification Plug-in:The Semi-

Plug-in (SCP) is a free 

for QGIS that allows for the 

automatic classification (also supervised and 

unsupervised classification) of remote sensing 

images. Also, it provides several tools for the 

download of free images (Land sat, Sentinel-2, 

and MODIS), the 

preprocessing of images, the post-processing of 

classifications, and the raster calculation. 

United States Geological Survey: 

The United State Geological Survey is an agency of the 

USGS focuses on the study 

landscape of US, natural resources and natural hazards that 

threaten it. It has four major science sections which concern 

biology, geography, geology and hydrologyThe motto of 

USGS is “Science for a changing world." 

USGS Earth Explorer provides online search display meta 

data export and data can be downloaded for earth science 

The Earth Explorer user interface provides 

the overall capability for users to interact with the Earth 

Explorer components and services. The Earth Explorer user 

f the following key elements: 

Standard USGS header/footer elements 

 
:  USGS EarthExplorer 
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IV. METHODOLOGY 
 

The systems of methods used in the study are 

described in this chapter. Broad steps involved in this work 

for deriving the statistics of LULC pattern of the area is 

shown in the Flowchart figure. 

 
Fig-3: Flowchart of Methodology 

 

 

 

A.  Selection of Site: 

The Earth Explorer allows the user to 

search, download, order and analyse the data held in the 

USGS archives 

• Defining a polygon:Click multiple times to define 

an area. Each point of the polygon is selected by 

selection of latitude and longitude of the 

polygon is displayed under ‘Coordinates’ section.

To modify the rectangle, click one of the 

numbered points on the map and drag the point to 

a new location 

 

Fig-4: Drawing Polygon 

  

The systems of methods used in the study are 

Broad steps involved in this work 

for deriving the statistics of LULC pattern of the area is 

 

e Earth Explorer allows the user to 

search, download, order and analyse the data held in the 

Click multiple times to define 

Each point of the polygon is selected by 

selection of latitude and longitude of the defined 

polygon is displayed under ‘Coordinates’ section. 

To modify the rectangle, click one of the 

numbered points on the map and drag the point to 

 

 

 

B.  Data Downloading: 

• Selecting Data Sets:The datasets that 

searched are selected by “Data sets” Tab.

datasets are categorized into similar data 

collections in Data set menu.

with expandible links for each major data category 

is used by Earth explorer. 

• The information regarding the

identified with Related links icon. Information 

about the datasets is identified in the Information 

icon. 

 

 

Fig-5: Land Set 

Fig-6: Dataset Selection Expandable View

   

• Enter Additional Criteria:

tab is an optional input that allows the entry of 

additional search criteria for specific datasets. 

Click the Additional criteria tab to display the 

additional criteria for the first data set. The 

The datasets that neede to be 

searched are selected by “Data sets” Tab.The 

datasets are categorized into similar data 

collections in Data set menu.A dynamic tree menu 

with expandible links for each major data category 

ormation regarding the collection is 

identified with Related links icon. Information 

about the datasets is identified in the Information 

 
 

 
: Dataset Selection Expandable View 

:“Additional Criteria” 

tab is an optional input that allows the entry of 

additional search criteria for specific datasets. 

Click the Additional criteria tab to display the 

additional criteria for the first data set. The 
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number and type of search criteria varies with 

each dataset.  
 

Fig-7: Earth Explorer Additional Criteria  

 

C.Merging of All Band Sets into a Single Band set: 

  The downloaded data from the satellite 

has different band raster files. Merge the all band sets into a 

single band for the simplicity of the project. For that Merge 

tool in QGIS was used. 

 

 
Fig-8: Merging 

 

D.  Clip: 

 
  Clipping is the process of extracting a subset of a 

raster dataset. This operation is often used in our paper.  

The process of clipping as follows below:  

 

• Open the raster and vector data layers. 

• Go to the Raster>>Extraction>>Clip raster by a 

mask layer, a new tab open named "clip".  

• Add the input data layer and mask layer, and direct 

the output file. 

• Run the process, the Clipped image was obtained 

after the process completion. 

 

 
Fig-9: Clipping 

 
 

E. Extraction of APCRDA from IndiaShape file: 

 
  The above clipping process was done to 

extract the CRDA region map from India's shapefile. The 

clipped image was shown in Figure.  

 

 
Fig-10: Extraction of AP-CRDA Map 

V. RESULTS AD DISCUSSION 

A. The classified images of APCRDA for the different 

decades were shown in the given figures: 
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Fig-11: Thematic map of APCRDA-2008 

 

 
Fig-12: Thematic map of APCRDA-2018 

 

The thematic maps of the APCRDA for the years of 2008 

and 2018 were generated for the 8 classes i.e., water, Built-

up,Vegetation,Hills, Paddy fields, Barren fields,Sericulture, 

Clouds. The detection of the change in the Built-up area 

was found to be very large while comparing two decades. In 

2018, Built-up areaincreased a lot. The land use was 

increased. The change detection of crops and sericulture has 

been observed. Sericulture is decreased when compared to 

2008.   

 

B.Results observed from the thematic maps: 

 

Land Use Type 2008 2018 Change % 

Vegetation and 

crops 

35% 21% -14% 

Water bodies 20% 18% -2% 

Hilly areas 7% 6% -1% 

Barren fields 11% 22% 11% 

Built-up area 18% 27% 9% 

Others areas 9% 6% -3% 
Table-1: Change Detection from 2008 to 2018 

 

 
Graph-1: Change Detection from 2008 to 2018 

 

 

VI. CONCLUSIONS 

 

• The change detection of Earth’s Surface feature for 

the APCRDA very useful for understanding 

relationships and interactions between human and 

natural phenomena, from that a better decision can 

be made.  

• From the results, rapid urbanization and land use 

were increased and the land cover with trees was 

decreased up to 14% in 2018 when compared with 

2008. 

• From the results, it observed that water bodies 

were decreased by up to 2% in 2018 when 

compared to 2008. 

• From the results, it observed that hilly areas were 

decreased by up to 1% in 2018 when compared to 

2008. 

•   From the results, it observed that batten fields 

were increased by up to 11% in 2018 when 

compared to 2008. 

• From the results, it observed that built-up areas 

were increased by up to 9% in 2018 when 

compared to 2008. 

• From the results, it observed that other areas were 

decreased by up to 3% in 2018 when compared to 

2008. 

• The change in Urbanization and Deforestation was 

cleanly and observed. The generated thematic 

maps were very useful in classifying the classes for 

the further study of areas respectively. 
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