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Abstract
Urbanization is one of  the serious issues at present because uncontrolled 
urbanization and land-use land-cover changes raises many issues, which might 
have both positive and negative impacts in the urban ecosystem. The present 

cover (LU/LC) over twenty-nine years (1990-2019) using modern technology 

245213 (Census 2011). The land-use and land-cover change detection were 
carried out by using LANDSAT 5 TM and LANDSAT 8 OLI. Through hybrid 

15 per cent. The areas under water bodies and bare land have been decreased 

the limited area, which is not increasing in the last thirty years. The relationship 
between urbanization and growth of  population is highly positive at the eastern 

portion of  the study area with a sharp decrease of  population. So, the present 
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of  groundwater resource, loss of  productive agricultural land, forest, and water 
bodies etc. in this urban area. The research concludes that there is a need for 
systematic and comprehensive planning for sustainable development with a 
healthy urban environment and proper conservation of  natural resources.

 GIS, Land-use/Land-cover, Remote Sensing, Urbanization. 

Urbanization is one of  the important components in changing the demographic characteristics 
and plays an eminent role in transforming the physical landscape of  a region. The developing 
countries, located within tropics are currently undergoing urbanization at a rapid pace (Gupta 

growth, increase in built areas, and a high density of  population and change in way of  life of  the 
population and economic activities. A detailed understanding of  the dynamics of  urbanization is 
very much essential for the sustainability of  the environment.

Urbanization is one of  the serious issues at present because uncontrolled urbanization 
and land-use land-cover changes raises many issues which might have both positive and negative 

much essential for local and regional planning and management of  cities for implementing 
policies to optimize the use of  natural resources and play important role in minimizing the 
impact on the environment and helps to assess the urban growth trends. 

Land-use and land-cover changes (LU/LC) has recognized as an important force of 
environmental change on all spatial and temporal scales (Tuner 1994). The planning studies 
should be based on accurate and up to date land-use and land-cover information of  a region. 
Therefore proper urban planning is necessary for detecting the change in land-use, the land-
cover pattern for minimizing the environmental degradation.

Urban areas absorb most of  the global energy, cause various environmental problems, and 

critical in India as in India 16 % of  the World’s population lives in 2.5% of  the geographical area 

per cent, with a growth of  3.3 per cent points during 2001–2011 as compared to an increase of 

will nearly double reaching 600 million by 2031(Heilig 2012).

Such rapid urbanization in the country can modify the urban landscape leading to 
changes in land-use and land-cover considerably and causing severe pressure on various natural 

2016; Mohan, Pathan, Narendra Reddy, Kandya, and Pandey 2011). Rapid urbanization and 
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How does urbanization relate to spatiotemporal changes in LULC? 

What are the impacts of  such changes in urban areas?

Many studies have attempted to show the land-use and land-cover changes with 
urbanization and population growth (Patra, Sahoo, Mishra and Mahapatra 2018). Many of 
them have attempted to study urban growth by using remote sensing and GIS techniques 

the urban environment considerably (Alberti et al. 2003; Andersson 2006; Lundholm et al. 2010), 
and hence greater attention is required towards monitoring the changes in land-use and land-

 in the last thirty years in the 

of  the Metropolis. However, not much research has been done in this area to focus the impact 
of  urbanization and population growth in changing land-use and land-cover. So, this present 

south, Kamarhati Municipality in the east, River Hooghly in its west (Fig.1).

oldest urban centers within the greater Calcutta region (Census 1991). From the mid-18th century, 

warehouses, this industrial area was very famous because of  the presence of  many ghats (river 

2016).

the town became famous as an Industrial city (Paul 2014). To provide the civic amenities North 
Suburban Municipality was formed in 1869 consisting of  Chitpur and Cassipore (presently under 
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Fig. 1: Location Map of  the study area 

North Suburban Municipality was divided into two parts 1. Cassipur-Chitpur Municipality 
st August, 1899 Kamarhati Municipality was formed parting 

and as well as population density with rapid environmental degradations. The data relating to 

land-use and land-cover change detection were carried out by the satellite images acquired from 
Landsat sensors including LANDSAT 5 TM (1990, 2000, 2010) and LANDSAT 8 Operational 

an analytical description based on (LULC) changes by some empirical remote sensing approaches 
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(NDVI), for instance, ENVI and ARC-GIS software has been used. Analysis of  LULC changes 

values belonging in 0.2 to 0.4 represent grass, shrubs or crops while a higher and value represents 

(SHORT WAVE INFRARED - NEAR INFRARED) / (SHORT WAVE INFRARED + NEAR 
INFRARED). Produced maps show some identical changes in LULC categories, such changes 

relation among the areas of  different LULC categories was analyzed by regression analysis; the 

Fig. 2: Methodology for obtaining data from satellite imagery
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Population Growth and Urban Expansion

growth of  the North 24 Parganas along with Calcutta began to attract immigrants from the distant 
parts of  India. It highlights the beginning of  the large scale of  manufacturing units and newly created 

it into two sides. Towards the east, the land drastically sloped down into marshes and water bodies and 

this time onwards, the topography of  the area started changing with the creation of  numerous refugee 

the early twentieth century, some areas (Ward no. 12,14,17) of  the municipality had a low marshy 
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It was then developed very haphazardly to accommodate large refugee population and 

of  which the male population was 120134 (53.44%) and the female population was 104687 
(46.56%). The highest population was found in ward number 29 followed by ward number 26. 
Ward no 14, 01, 03 and 10 were under the low population category.  

According to the 2001census, the total population increased to 2,50,768 among which 
male and female population was 132559 and 118209 respectively (Census 2001, 2011). The 
highest population was found in ward 33 followed by ward 12, 25 and 8 and ward 14,1, 03, etc. 
are considered under a smaller number of  populations.  In the 2011Census, the total population 

female population was 119026 (46.56%). The highest population was found in ward 1 followed by 

(Fig. 4). 

The urban growth in the study area has been greatly stimulated by Industrialization and 
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were compelled to live near their place of  employment. Congestion of  housing resulted. The 
development in modes of  transportation and communication and the facilities that cities offer 

upon transportation so that raw material and manufactured goods can be carried in large volumes. 

Municipality

5,8,11,12,15,18,22,24,25,26,27,28,29,30,33) have negative growth of  population whereas rest of 
the 17 wards(1,3,6,7,9,10,13,14,16,17,19,20,21,23,31,32,34) have positive growth of  population 
(Fig. 5). The lowest growth rate is in ward no 12(-5.95%) and highest growth rate is in ward no 1 

Eastern zone comprises 11 wards (1,14,15,16,17,18,19,20,21,22,23) and western zone comprises 
23 wards (2,3,4,5,6,7,8,9,10,11,12,13,24,25,26,27,28,29,30,31,32,33,34). Modern business and 

Employment opportunities are one of  the main factors that led to urbanization in the study 
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of  national importance, libraries, recreational centers, and health and these have attracted the 
population to settle here and results in high population growth.

Among 11 wards of  eastern zone 8 wards have positive growth rates (1,14,16,17,19,20,21,23) 
where rest of  the 3 wards (15,18,22) have negative growth rates. Ward no 1, 14 and 19 have very 
high growth rates. Among 23 wards of  western zone only 9 wards have positive growth rates 
(3,6,7,9,10,13,31,32,34) where rest of  the 14 wards(2,4,5,8,11,12,24,25,26,27,28,29,30,33) have 
negative growth rates. Ward no 3 have very high growth rates (20-25%). 

The present research shows that rapid growth of  population with positive growth rates, 
near about 73% of  the municipal wards is present at the eastern zone, whereas only 39 % 
municipal wards in the western part have positive growth rates. The rapid growth of  population 
in the eastern zone is due to rapid urbanization at the bare lands. The refugees of  Eastern 

of  industrial activities, the settlement of  the labours at the western zone becomes less dense. 
Only one ward (ward no 3) have the same character of  urbanization and population growth as 
the wards of  the eastern zone. 

Change in Land-use/ Landcover

Produced land-use and land-cover maps show changes over 29 years (Table 1, Fig. 6a). As seen 
on the land-use and land-cover map of  1990 eastern part of  the map has a high percentage of 
fallow land, vegetation and water bodies. At the northwestern part of  the map, there was the 
presence of  fallow land and vegetation and a large water body. While the rest of  the study area 

map in 2000 the 3 other types of  land-use and land-cover classes reduced due to an increase in 

and overall health also deteriorated. The following map also reveals the presence of  agriculture 

higher positive values represent built up. As seen on the map the 1990 map has low built upon 
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Table 1: Change of  area (in %) in land-use and land-coverage categories (1991-2019)

YEAR
AREA

% OF 
VEGETATION 

% OF WATER 

1991 20.4 60.8 15.3 3.5
2000 13.8 66.8 16.2 3.2

2010 12 69.1 16.2 2.7

2019 5.4 74.6 17.94 2

Source: Data calculated from satellite imageries.

Fig. 6a: land-use and Land-coverage map of  the study area

Source: Data calculated from satellite imageries.
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Fig. 7: Change of  area in different land-use and land-coverages (1991-2019)

Fig 8. Linear regressions between a). Urban area and vegetation coverage, b). Urban area and 

The drawn scatter diagrams (Fig. 8 a, b and c) are showing the relationship between the 
urban area with water bodies, bare lands and vegetation coverage of  the area under study. There 
is a positive relationship between urban land and vegetation coverage. This relation has a very 
high positive (+0.95) relation.  It indicates that the increase of  the built-up area also results of  an 
increase in vegetation coverage. It is due to the growth of  scrub vegetation at the abandoned RIC 

relationship between the built-up area and water bodies and bare lands. With the increase of  the 
built-up area bare land and water bodies are decreasing. The rapid growth of  the urban region 



Hill Geographer,Vol. XXXVI : 1 (June, 2020)/ISBN 0970-5023 52

value between these two variables is -0.99 which is highly negative. The geographical area reduces 

Figure 9. Plate 1a,1b and 1c showing the growth of  buildup areas in the eastern part of  the 
study area mainly on the marshy land and Plate 2a,2b showing the present condition of 

 

The present research is a maiden attempt to show the impact of  urbanization on changing LULC 

leads to haphazard growth of  urbanization and also invites urban problems. 

The research reveals that the urban landscape of  the eastern part has been changing in the 

built-up area has increased by 15 % in the study period by leading to a substantial reduction in 
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Municipality. Vegetation cover has slightly increased to 3% in the given period. It is due to the 

negative relation between the built-up area and water bodies and vegetation cover in the study 
area. Whereas the urbanization is less in the western part of  the Municipality as it is inhabited by 
the original population. 

The present research shows that rapid growth of  population with positive growth 

Municipality and only 39 % of  municipal wards have positive growth rates in the western part. 

study concludes that there is a very strong positive relationship between the change in LULC 

map of  1990, 2000, 2009 and 2019 shows that the eastern part has high built-up areas, and also 

city. 

negative consequences to the society and on the natural environment also. It has posed the most 

surface air temperature, an increase in pollution level, overcrowding, poor sanitation problem, 
poor road connectivity, unwanted and haphazard development of  some areas, and the adverse 
ratio of  public amenities and population. The monitoring of urbanization is very much 
needed for planning and management purpose by the governmental and non-governmental 
organizations. It will be helpful for implementing policies to optimize the use of natural 
resources and accommodate development at the same time minimizing the impact on the 
environment.
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