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Abstract 
 
Most important among the various natural and environmental challenges 

being faced by the world and majority of the problems are caused by 

population growth. Globally, majority of the population lives in urban areas 

than in rural areas because of better lifestyle, job opportunities, education 
options and quality health care and easier access to many more amenities. 

This unprecedented rise in the population resulted in spreading of city and its 

nearby areas over rural towns. This spatial expansion of urban area has many 
negative impacts for the inhabitant and environment, such as higher water 

and air pollution, loss of forests and natural habitats, loss of agricultural 

lands, increased traffic fatalities, poor infrastructure and services, urban 
decay, social dysfunction and environmental degradation. Since migration 

cannot be stopped, it is important to study and analyze the extent of urban 

sprawl to prevent the future consequences and reduce the arising problems.  
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In order to accomplish appropriate management of urban sprawling, the 

quantification, mapping and observing the urban sprawl are vital parameters 

for planners. The urban sprawl for twenty six years was computed in terms of 
the change in built-up area in reference with vegetation, water body and 

barren land. The sprawl mostly taken place along major arterial roads (NH 

47, NH 67, NH 81, and NH 209) and peripheral areas of the city. The percent 

change in built-up (24 per cent) was found between 1990 to 2016. 
 

Key words: Arterial roads, Cross-classification, Geographical Information 

System, Remote Sensing, Population growth, Urban sprawl 

 

1 Introduction 
 

In India, exceptional population growth together with unintended 
developmental activities has resulted in rapid but skewed urbanization. 

Indiscriminate and unlimited growth of city leads to several problems like 

irregular and chaotic development of residential, industrial and commercial 
areas resulting in traffic jam, slums, environmental pollution and many other 

problems. Urban expansion takes place either in circular fashion around a 

established location or in a linear fashion along the major roads. This 
development along the major roads or in and around the city and in nearby 

rural areas is often referred as sprawl [1]. Study of urban development has in 

itself gained a vast momentum in the present years with a increased rate of 

rural-urban migration and population growth. As a result of the above two 
basic fact the city tends to expand outwards to accommodate the ever 

increasing population pressure on the limited land resources. In developed 

countries the potential growth of urban populations will be comparatively 
low because their population growth rates are slow and major population 

nearly 80 per cent already live in urban areas. But in developing countries 

growth rates are very high. The extraordinary growth of many urban groups 
in many developing countries is the result of many fold structural change 

process: the changeover from agricultural employment, rapid population 

growth, and increasing urbanization rates [2] [10] [11]. The biggest task for 

all policy makers and implementing agencies in the coming century is to 
guarantee housing, sanitation, health, and transport facilities [12]. Urban 

sprawl is one of the probable threats for providing such amenities to the 

people. Hence, to estimate the extent and the progression of urban sprawl 
percent change in land use patterns needs to be investigated. 
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2 Methodology 
 

2.1 Study Area 
 

Coimbatore, Known as the Manchester of South India is situated in 

Tamil Nadu, India. Located on the banks of the Noyyal River, surrounded by 

the Western Ghats, it is the second biggest city after Chennai and the 
sixteenth biggest urban cluster in the country. It is controlled by the 

Coimbatore Municipal Corporation and is the legitimate capital of 

Coimbatore range. It is one of the snappiest growing level II urban areas in 
the nation and a vital hub for, business wanders, education in Tamil Nadu. 

  

2.2 Data Analysis  
 

One of the conditions of understanding urban sprawl is the detection of 

land use pattern [3] [8] [9]. Satellite imageries of LANDSAT for three 

different time period were used to work out the land use change pattern. Sub-
setting of image, geometric correction and re-projection of images according 

to the parameters of grid reference and to the topographical sheet of 

LANDSAT imagery are carried out. Satellite imageries of the time frame 
1990, 2000 and 2016 were used for land use change detection accomplished 

with ground verification. False color composites were created using band 

composition of 432 and 543 for LANDSAT 4-5 and LANDSAT 7 and 

LANDSAT 8 respectively. Change in the land use pattern was detected from 
the comparison of the land use maps prepared from the previous period [13] 

[16]. The growth in the urban land and the impact of urbanization were 

studied from the interpretation of cross-classified maps. Every image set was 
broadly classified into four different categories viz., built-up area, water, 

vegetation and barren land. 

 

3 Results and Discussion 
 

Table 1 depicts the change in the proportion of land use from 1990 to 
2016. There was a vast region of water body and vegetation, which accounts 

for about 52.01 per cent and 36.17 per cent respectively of the total 

proportion of land in the year 1990. The area under vegetation decreased then 
gradually to 25.16 per cent in the year 2016. There seems a great fall in the 

area under water body to 1.4 per cent. Proportionally, the decrease in the area 

under vegetation and water body accounted for the increased area under 

built-ups (from 0.67 per cent to 32.64 per cent) and barren land (from 11.15 
per cent to 40.71 per cent). 
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Table 1: Temporal Change in Land Use 

Land Use  
Proportion to total land use (per cent) 

1990 2000 2016 

Vegetation 36.17 45.85 25.16 

Water 52.01 5.13 1.47 

Built up land 0.67 19.50 32.64 

Barren land 11.15 29.52 40.73 

Total 100.00 100.00 100.00 

 

3.1 Growth and Trend of Urban Sprawl 
 

Urban growth can be better understood by analyzing the per cent change 

in the land use patterns during the period. 

 
Table 2: Per Cent Change of Land Use Pattern 

Land Use 1990 - 2000 2000 - 2016 1990 - 2016 

Vegetation 26.76 -45.13 -30.44 

Water -90.14 -71.35 -97.17 

Built up land 2810.45 67.38 4771.64 

Barren land 164.75 37.97 265.29 

 

From the table 2, it is clearly understood that majority of the urbanization 

process has taken place in between the period of 1990-2000, i.e., there is an 
increase of Urban built-up by 2810.45 per cent. There was an increase of 

67.38 per cent from 2000-2016. We can also see a consistent decrease in the 

per cent of land occupied by water bodies. From 1990-2016, the area under 
water body was decreased by 97.17 per cent. The area under barren land 

increased by 265.29 per cent and the vegetation cover decreased by 30.44 per 

cent by the period of 2016. In order to understand the trend pattern, the land 
encroachment percentage in 2016 with regards to 1990 is studied. Table 3 

depicts how around per cent of vegetation and water body is transformed into 

either built-up area or barren land. 

 
Table 3: Per Cent of Land Encroachment In 2016 

2016 

1990 

Vegetation 
Water 

Bodies 

Built-

up 

land 

Barren 

land 

Vegetation 0.28 0.229 0.018 0.269 

Water 0.001 0.023 0.211 0.004 

Built-up 0.202 0.432 0762 0.427 

Barren 
land 

0.514 0.314 0.008 0.516 

 



                                                                                                                  
 

 
 
 

 
Urban Sprawl Assessment in the Coimbatore City Corporation using GIS for 

Balancing the Ecological and Economic System 4570 

 
3.2 Urban Sprawl Direction  
 

The importance of studying the urban sprawl lies in visualizing the direction 
and the trend of urban expansion. The urban expansion is managed by the 

transport facilities following a ribbon shaped linear spread [4] [14]. Most of 

the growth has been noticed along the roads, connecting the city to other 

cities or towns. The main road networks along which the sprawl has taken 
place include, NH47 (Avinashi road), NH 67 (Mettupalayam road), NH 81 

(Trichy road), NH 209 (Sathy road), NH 47 (Palakkad road) and NH 209 

(Pollachi road). This has proven that the road facilities have a significant 
influence on the expansion and conversion of land for different uses in and 

around the city. Also, in the plain areas which are easily accessible, the 

expansion of the built-up areas has increased to a great extent. The 
conversion of land is mainly guided by the ease of access, availability of land 

and value of land [5] [15]. 

 
Figure 1: LANDSAT classified Imagery – 1990 

 
Figure 2 : LANDSAT classified Imagery – 2000 
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Figure 3: LANDSAT classified Imagery – 2016 

 

3.3 Cross-Classification and Tabulation 
 

Cross-Classification and Tabulation were done by taking two input grids 

of different periods and match their signature samples. The results of cross-
classification and tabulation were given in Table 4, 5 and 6 for 1990 versus 

2000, 2000 versus 2016 and 1990 versus 2016, respectively. Here, the 

attribute values of 1, 2, 3 and 4 depict Vegetation, Water bodies, Build up 
land and Barren land. Clearly the table compares the number of grids under 

each category in two different time period. 

 
TABLE 4: CROSS TABULATION FOR 1990 and 2000 

Year 2000 

1990 1 2 3 4 Total 

1 33160 3951 17053 49684 103848 

2 94468 8861 14864 31126 149319 

3 356 1358 186 28 1928 

4 3670 551 23887 3910 32018 

Total 131654 14721 55990 84748 287113 

 
From Table 4, cross-tabulation between the classified images of year 

1990 and 2000 revealed that, in the year 1990 out of 2,87,113 grids, 1,928 

grids were under Urban area, which has then been extended to 55,990 grids 
in the year 2000. 
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TABLE 5: CROSS TABULATION FOR 2000 and 2016 

Year 2016 

2000 1 2 3 4 Total 

1 30030 3125 6208 36410 75773 

2 3101 497 6446 4677 14721 

3 13887 298 9601 32204 55990 

4 25233 346 15564 43605 84748 

Total 72251 4266 37819 116896 231232 

 

From the cross-tabulation Table 5 for the year 2000 and 2016, the 

proportion of Vegetation, Water bodies, Build up land and Barren land is 
about 45.85, 5.13, 19.50 and 29.52 per cent respectively. 

TABLE 6: CROSS TABULATION FOR 1990 and 2016 

Year  1990 

2016 1 2 3 4 Total 

1 29338 34264 35 8614 72251 

2 177 3547 407 135 4266 

3 20946 64558 1469 6727 93700 

4 53387 46950 17 16542 116896 

Total 103848 149319 1928 32018 287113 

 

From the Table 6 for the year 2016 and 1990, the proportion of 

Vegetation, Water bodies, Build up land and Barren land is about 25.16, 
1.47, 32.64 and 40.73 per cent respectively. By comparing the cross 

classification imageries, the proportion of urban land use in Coimbatore 

municipality is 0.67 per cent in 1990 has been increased to 19.50 per cent 
and 32.94 per cent in 2000 and 2016 respectively [6] [7]. From the results it 

can be seen that there is huge change in land use pattern. 

 

4 Conclusions 
 

From this study, the urban expansion of in and around Coimbatore city 
has been vast in the past decades due to increasing economic activities, 

commercial establishment and industrial development. In this sphere, the city 

has continuously altered itself to cope up with globalization and 
liberalization trends in other parts of the country. The city has seen expansion 

in urban occupancy along the main arterial roads leading to 

Sathyamangalam, Mettupalayam, Avinashi, Trichy, Cochin, and Palakkad; 

and along the peripheral areas of Singanallur, Ondipudur, Maruthamalai, 
Seeranayakanpalayam, Kumarapalayam and Vilankurichi.  

Such rapid spatial expansion has had a profound impact on the natural 

environment, infrastructure provision and livability. Hence, it is necessary to 
assess the urban sprawl in the Coimbatore City. The urban sprawl over a 

period of nearly twenty six years was quantified in terms of the change in 

built-up area in reference with vegetation, water body and barren land.  
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The change in built-up of 24 per cent was found to be very much higher 

than the change in population growth of 6 per cent from 1990 to 2016. With 

the developmental activities are mostly around the urban areas, the influence 
of urban expansion would be on the natural and ecology resources. The 

intelligence lies in how effectively we manage the urban expansion without 

affecting the natural and ecological resources. For that, the economic 
structures and activities are to be dispersed in order to create a balanced 

ecological, social, and economic system.  
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