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ABSTRACT 

  

The migration of people from urban areas to low-density rural areas creating local economic 

growth in a community is termed as urban sprawl. The factors such as lower land rates and 

house tax rates, improved infrastructure, rise in population growth, development of highway 

roads, educational institutions, rise in living standard of the people lead the way to urban 

sprawl. But the urban sprawl also paves way to negative effects like increased traffic, 

environmental issues, and impact on social lives and increase in public expenditure. This leads 

to the need for proper prediction & planning of urban sprawl for betterment of society. As urban 

sprawl varies for each location, time period and current scenario of that place, the prediction of 

urban sprawl is carried out by analyzing the past growth of the city over long period of time. 

Satellites Landsat series are commonly used for analyzing the Land use/Land cover of the city. 

The prediction analytical tool is built for the target area with the results influenced by the past 

growth of the city. The tool is built such that it predicts the next targeted growth area and gives 

preparation time and idea for monitoring the urban sprawl. 

 

Key words: GIS, Urban Sprawl Pattern, Prediction and Modeling of sprawl, Land Use, Land 

Cover. 

Introduction  

In the world of growing population and development of technology urbanization is inevitable. 

Urbanization takes place around well established city, highways, educational institutes, and 

new industries in spatial and linear manner referred as urban sprawl. This urban sprawl has 

high impact on land use and land cover drainage network, transportation, natural and 

environmental resources. This impact creates need for proper planning and modeling of urban 

sprawl for effective growth of the city. The modern technology like GIS and Remote sensing 

helps in identifying the pattern of urban sprawl growth and its rate of growth in some particular 

time period. This change in the spatial pattern of urban sprawl for a city at different time period 

can be identified from the satellite data and analyzed through remote sensing techniques. High 

resolutions satellites like LANDSAT-7, 8 and CARTOSAT-2A/2B/2C are used for acquisition of 

data for remote sensing analysis.     
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Literature Review 

 

H.S.Sudhira, T.V.ramachandra, K.S.Jagadish[1]  in their “Urban Sprawl pattern recognition and 

modelling using GIS”, Map India conference Jan 2003 New Delhi. 

In this paper, the study area  was located within the coordinates of latitudes 120 49' 35'' N and 

130 22' 50'' N and longitudes 740 42' 5'' E and 740 54' 55'' E surrounding the National Highway 

between Udupi and Mangalore. The total study area was 434.2 sq.km. The primary data was 

collected using digitized TOPOSHEETS for the year 1971 and using Satellite image-IRS for 

the year 1999. 

 

Dr.R. Suja, Dr. J. Letha, Jiji Varghese[2]  in their “Evolution of Urban Sprawl Growth and 

expansion using Remote sensing and GIS”, Internation Journal of Engineering Resaeach & 

Technology(IJERT), Vo.2 Issue 10, October-2013. 

In this paper, the study area was Thiruvananthapuram located within the coordinates of 

latitudes 8o 17' N and 8o 51' N and longitudes 760 41' E and 770 17' E. The total study area 

was 2192 sq.km. The primary data was collected using three sets of satellite images  covering 

the entire district (1990- Landsat TM, 7 bands, resolution 30m; 1999-IRS LISS III 4 bands, 

resolution 23.8m; 2006-Landsat ETM, 7 bands, resolution 30m and panchromatic band, 

resolution 15m) were used. In addition, topographic maps and administrative boundary maps 

were used. 

 

P.Saravanan, P. IIangovan[3] “Identification of Urban sprawl pattern for Madurai region using 

GIS”, International journal of Geomatics and \geosciences Volume 1, No 2, 2010 . 

In this paper, the study area  was Madurai city, located within the coordinates of latitudes 780 

00'  to and 780 13'  E and longitudes 90 48'  N to 100 01' N.  The total study area was 327.419 

sq.km. It focuses the nature and pattern of urban expansion of  Madurai city  during the period 

from 1991 to 2006. The data were collect from Survey of India Toposheets, LANDSAT TM and 

LANDSAT ETM+ satellites images, Primary censes Abstract, Local Planning Report from 

Madurai Corporation office. 
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METHODOLOGY 

 

 

 

 

 

 

                                     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig-1 Flow Chart for Digital Change Detection 

Measuring Urban Sprawl 

 Very high urbanization in the most developing countries has been discovered as the 

major causes of land use and land cover changes. The original classification of land-use of 16 

categories was aggregated to four broader categories as vegetation, build-up (residential & 

commercial), open lands, and water bodies. Unfortunately the previous conventional method of 

survey and mapping technologies are expensive and time consuming for the estimation of 

urban sprawl. Remote sensing and GIS is increasingly used for identifying and analysis of 

urban sprawl. The standard process for the analyses of satellite imaginary such as extraction, 

restoration, classification and enhancement were applied for the current study. The maximum 

Likelihood Classifier (MLC) was employed for the image classification. 

  

Image Classification 

A variety of change detection techniques are available for monitoring land use / land 

cover changes. These techniques can be grouped into two main categories: post classification 

comparison techniques and enhancement detection techniques. The post classification 

technique involves the independent production and subsequent comparison of spectral 

classifications for the same area at two different periods. Post classification technique has the 

advantage of providing direct information on the nature of land cover usages. The 

classification process used with these techniques can be either supervised or unsupervised. 
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Enhancement change detection techniques involve the mathematical combination of images 

from different dates which, when displayed as a composite image, show changes in distinctive 

colors. The enhancement change detection techniques have the advantage of generally being 

more accurate in identifying areas of spectral change. 

 

Pattern Recognition 

 The images are classified by the supervised classification method. In the supervised 

classification technique the maximum likely hood algorithm will classify the image based on the 

training sets provided by the user based on field knowledge. The training data given by the 

user guides the software as to what types of pixels are to be selected for certain land cover 

type. The classification finally gives the land use/land cover image of the area. Four land cover 

classes namely vegetation, built up area, water bodies and others are identified in the study 

area. 

 

Change Detection 

 Change detection analysis describes and quantifies differences between images of the 

same scene at different times. The classified images of the two dates can be used to calculate 

the area of different land covers and observe the changes that are taking place in the span of 

data. This analysis is very much useful to identify various changes occurring in different 

classes of land use like urban built-up area, water bodies, agriculture and open.  

 

 

Image Analysis and Interpretation 

 From the classified image the area under the built-up theme was computed using 

Shannon’s entropy method. The changes in water bodies, agriculture and open were also 

compared and the pattern of sprawl was detected. The percentage of change detection 

whether increase or decrease of a feature such as land and water is calculated. The factors 

influencing change in the pattern of urban sprawl such a highway construction, water scarcity 

is interpolated and so its useful for designing the prediction tool analysis. 

 

Conclusion 

 The urban sprawl is one of the potential threat to sustainable development where urban 

planning with effective resources utilization and allocation of infrastructure initiatives are key 

concerns. Thus the identification and analysis of patterns of sprawl would help in effective 

landuse planning in urban area. It is important to study and understand the trend of urban 

sprawls, which ultimately focus for urban landscape planning and environmental management. 
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