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ABSTRACT: : Urbanisation is an index of transformation of traditional rural economies to modern
industrial and service based one. Whereas the unplanned and unsustainable momentum of urbanization
often leads to the decline of natural environment. The main aim of the study is to find out the possible
impacts of urbanization on land use changes in the Kazhakkoottam outgrowth of Thiruvananthapuram
City over a period of thirty years (1988-2018). For this the land use/land cover map of the study area is
generated from Landsat images of 1988, 2000, 2013 and 2018 using unsupervised classification technique.
The result highlights that over a time span of 30 years the study area has lost 59.79% of its wetlands
whereas the built-up area increased 60%. The city has also lost its 16.92% of green vegetation. A
substantial decrease of both water bodies and open spaces are also identified. Large level reclamation of
wetlands for building activities are also identified in this study which have serious consequences. Further
the result show that the unscientific rapid urbanization is taking place in the Kazhakkoottam outgrowth of
Thiruvananthapuram city. The prepared land use/land cover maps can be useful for a future level planning
for local self-governments.
Key Words: Urbanization, Land use dynamics, Urban Agglomeration, OutGrowth, Geographical
Information System

1. INTRODUCTION
Urbanisation, most familiar word in the modern period is a process occurring at an unparalleledrate over
social, economic and every other aspect of the society all over the world (Sun et.al, 2013). It is not only
distinctive to some parts of the world but alsoexperiencing worldwide (Maurya& Devi, 1984).“Urbanization
is an index of transformation from traditional rural economies to modern industrial and service based one”
(Jaysawal&Saha, 2014). It is a gradual increase of human in an urban center (Davis, 1965).In broader sense
urbanisation refers to the“process whereby land and its inhabitants become urban” (Kosh&Mark, 2014). This
indicates a change in both spatial and demographic characteristics.But in actuality urbanisation has been
measured and manifestedmainly in terms of census statistics that furtherhelped to discriminateresidents of
towns and cities from those of rustic countryside (Smailes, 1975). ‘In general, the elementsmotive urban
growth can be classified into economic factors (globalization, rising living standards, land prices, national
policies), demographic factors, housing preferences, social aspects, transportation and regulatory frameworks
(Sujaet.al, 2013).
Urbanisation reveals itself through temporal, spatial and sectoral changes in thedemographic, social, economic,
technological, and environmental aspects of life in a given society (Misra, 1972). The unavoidable consequence
of urbanisation is the spatial expansion of cities into their immediate surroundings to accommodate the
growing urban population (Mosammamet.al, 2016). Although it is considered as a symbol of development
(Das&Laya, 2016), the unplanned and uncontrolled rapid growth of urbanisation resulted in serious
negative effects on environment (Chadchan&Shankar, 2012). As population of an area increases it demands
more resources and pose severe stress over the environment. It makes unpredictable and long lasting
changes on the landscape (Sing & Kumar, 2012).
“Land is one of the critical natural resource on which most development activities are based” (Kumar,
2011).One of the determining factors of life on the earth is this valuable resource. It is used by human and all
other organisms for theirexistence. Land use and land cover is a dynamic entity, acted asa well-defined
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criterion to quantify development on the earth’s surface. ‘It reflects the dimensions of human activities on a
given environment’ (Lopez et al, 2001).The positive and negative impact of human activities can be well trace
from the land use of any region. The unplanned and improper Land use and land cover change (LULC) is
considered as the base for all environmental and climatic changes on the earth (Turner et al, 1994).This is
resulted mainly due to the growing rate of urban sprawl. ThusUrban sprawl is observed as one of the most
noticeable effects of urbanization on land use and Land cover (Rimal, 2014).It has resulted in the conversion
of agrarian land for urban uses without any systematicplans (Gupta &Sen, 2008). One of the best methods to
understanding the present environmental status and proceeding changes of an area is analyzing its spatial
and temporal changes of entities with the use of technology (Kumar & Kumar, 2012).
Since human activities are profoundly influence ecosystems in urban centers, considerable attention should
be given towards monitoring land use/ land cover (LULC)of that area (Stow &Hen, 2002). Such supervising
of land-use changes is vital forevaluating urban developmental trends through local and regional level
planning studies. So the urban planners use change detection process for this purpose(Singh, 1989). Remote
sensing and GIS techniques have greater significance in the analysis of urban growth by monitoring.Remote
sensing and GIS is an effective mean for the analysis of urban expansionby processing and extracting diverse
resolutions of areal information of theland use/land cover change of the earth(Masser, 2001).Satellite
remote sensing has been widely applied in detecting LULC change especially urban growth and cropland
loss (Sajjad&Iqbal, 2012).
1.1The Aim and Objectives
It is very muchsignificant to appraise the rate, pattern and type of LULC changes in order to predict the
future changes in urban development (Dewan& Yamaguchi, 2009) and for proper planning of current
development. In this context the present paper aims,
To assess the impact of urbanization and resultant land use change on Kazhakkoottam OutGrowth
(OG) of Thiruvananthapuram city in Kerala
The aim has been achieved by fulfilling the objectives, which are
To evaluate the change in land use over a period of thirty years with the help of geospatial tools,
and
To critically assess and evaluate the factors contributing to the change by examining its links to
population growth and urbanisation
2. STUDY AREA
Kazhakkoottam, an outgrowth of Thiruvananthapuram urban agglomeration (2011 census)is a growing
techno centric zone characterized by IT/ITES developments forming a special economic zone (Jaleel&Cherian,
2016). It is located in the northern edge of Thiruvananthapuram city along the major transportation
corridor NH 66.

Figure 1: Location map of the study area
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It includes Pallithura, Attipra, parts of Sreekariyam, Chanthavila, Kattayikkonam, Chempazhanthy,
Poundkadavu wards of Thiruvananthapuram Corporation and parts of Kazhakkoottam block. A 5 km buffer
zone in a GIS environment was created around Kazhakkoottam town to delimit the peripheries of the study
area. It spatially extends between 8°31'11.72"N to
8°36'24.95"N latitudes and 76°51'10.12"E to
76°54'55.01"E longitudes (Figure.1).
Etymologically the name of the outgrowth may have originated from ‘Kazhakakoottam’. ‘Kazhakam’ being a
reference to the temple authorities which got credibility from the ancient Mahadeva temple situated on the
area. Kazhakkoottam OG is a low-lying region characterized by a flat coastal plain and undulating terrain
lyingwithin a few kilometersof the Kollam- Thiruvananthapuram coastal zone. Geologically it consists of
tertiary and quaternary deposits. Tertiary sediments include Warkalli beds which overly the crystalline
basement (Soman, 1997). The average elevation of the study area is below 10 m above mean sea level. The
climate is generally considered as hot tropical. The mean maximum temperature is 35 0 C and the mean
minimum temperature is 200C.Kulatturthodu, ThettiAr and ParvatiPuttanArare the major streams flowing
through the study area.
3. MATERIALS AND METHODS
The present study makes use of geospatial technology which has emerged as an inevitable tool for
monitoring and analyzing land use/ land coverdynamics. ERDAS and Arc GIS software were used to prepare
the land use land cover maps. The satellite images of 1988, 2000, 2013, 2018 year and census report (1991,
2011) were used. The remote sensing data used are the Landsat 5 (1988) with visible bands 1 to 3 (blue0.45 to 0.52,green- 0.52 to 0.60 & red- 0.63 to 0.69) Landsat 7 (2000) with visible bands 1 to 3 (blue-0.45 to
0.52, green- 0.52 to 0.60 & red- 0.63 to 0.69) and Landsat 8 (2013, 2018) with visible bands 2 to 4 (blue0.452 to0.512, green- 0.533 to0.590, red- 0.636 to0.673) images of March season with path and row of
142/54 which were subjected to standard image enhancement techniques such as rectification, and
enhancement prior to the analysis. Histogram equalization technique is used for image enhancement.
Standard classification techniques such as supervised and unsupervised were deployed. Since the
unsupervised classification gave more accurate result than supervised classification in the study area, the
unsupervised image classification techniques were used. Six major land use/ land cover classes like
vegetation, built- up area, wetlands, open space/ bare soil and water body were identified. Ground truth
verification and field work was carried out to ensure the accuracy of the classification.
4. RESULTS AND DISCUSSION
Urbanisation is a global phenomenon that has brought tremendous land use change, population growth and
economic development. Although India is one of the less urbanized countries in the world, it recently
exhibits faster rate of urbanisation than expected.High level of urbanization has been reported in Kerala, the
southernmost state of India as against low population growth rate. As per 2011 census, total urban
population of Kerala is 15932171. More than fifty percent of six districts (Ernakulam, Thrissur, Kozhikkode,
Kannur, Alappuzha and Thiruvananthapuram) areurban. The urban population constitutes 53.8 % of the
total population of Thiruvananthapuram, thestate administrative capital (2011 census).
Kazhakkoottam, once the outskirts of Thiruvananthapuram city now forms part of Thiruvananthapuram UA.
Kazhakkoottam and its surrounding areas remained asleepy hamlet until early 1960s when steps were
initiated for setting up major educational institutions in its vicinity. The University of Kerala campus,
SainikSchool campus, Lakshmi Bhai National College of Physical Education, Government Arts and Science
College, engineering colleges and schools were established here. Setting up of Technoparkin the ninetiesand
the construction of the NH Bypass road to Kovalamcompletely changed the landscape of Kazhakkoottam
region.The inflow of people from other parts of the state as well as the country altered the nature of
population.
4.1 Trend in Urbanisation
The development of urban outgrowth in Thiruvananthapuram UA(henceforth referred to as TUA) is linked
to economic activities that moved from inner city region to the landscape at the periphery. These traditional
rural sites frequently offered lower construction cost in the initial stages of development. The movement to
the new location was associated with population growth, advances in transportation and technology, and
policies of the government to promote housing and development of infrastructure to support the
exponential growth of Information Technology related services in the northern sections of the
agglomeration.
The establishment of Technopark in nineties initiated the rapid urbanisation process in Kazhakkoottam
region. Technopark is the IT hub of Kerala and the region around Technopark is known as New Trivandrum.
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Major developmental projects by Government and corporate sector in this pseudo- urban zone resulted in
rapid urbanisation. Economic and commercial policies in this stretch attracted permanent and temporary
migration of people; which in turn promoted the growth of supportive infrastructures mainly residential
and public utility services.
A clear distinction in population growth in the TUA, resulting from natural increase or migration is not
possible as such figures are not dealt with in theCensus of India calculations. The increasing rate of
urbanisation in the peripheral panchayath areas around the earlier city area of 74.93 sq. km. during the last
two decades clearly reflects the rate of growth of population in Thiruvananthapuram Urban Agglomeration.
Table 1: Dynamics of population in Kazhakkoottam OG
Year Total Population Male Population Female Population
1991
12515
5613
6902
2001
34131
16719
17412
2011
55832
26968
28864
Kazhakkoottam OG, a rapidly urbanizing outgrowth in Thiruvananthapuram UA has a diverse demographic
pattern. The outgrowth recorded a total population of 12515 in 1991 which increased to 34131 in 2001 and
55832 in 2011. The change in population is almost fivefold in the last two decades. The accelerated
population growth in the region is attributed to the large scale in migration, increase in birth rates and fall
in death rates.

Figure 2: Population growth in Kazhakkoottam OutGrowth from 1991-2011
4.2 Dynamics of Land Use
There is no doubt that human activities have profoundly changed land cover of the Kazhakkoottam
area during the last few decades. During the eighties, the region was predominantly a rural agricultural
landscape. Technological advancement, population pressure, infrastructural development, and economic
policies changed the status of land cover in the following years. The urban periphery experienced
tremendous increase in built- up land between 1988 and 2000due to commercial and residential activities.
This trend continued to the next decade also. The changes in the size and nature of population imposed
pressure on vegetation and wet lands and resulted in land use conversion and fringe development. The land
use classes of Kazhakkoottam OG have been divided into five categories which arevegetation, wetland, builtup area, water body, barren land. The percentage change of land use categories are given following.
Table 2: Percentage change inland use from 1988 to 2018: Kazhakkoottam OG
Land use
1988 2000 2013 2018
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Vegetation

55.23

55.24

53.34

45.88

Built-up
Water body
wetland
Barren soil

18.62
0.92
16.44
8.8

24.45
0.19
13.5
6.61

33.18
0.69
8.78
4.01

46.5
0.42
6.61
0.59
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In 1988 vegetation dominated the land use of the region accounting for more than half of its total land use
percentage (55.23%). Built- up land (18.62%) and wetlands (16.44%) were the other dominant land uses.
Water bodies occupied less than one percentage (0.92%) and barren soil constituted 8.80% of the total area.
Between 1988and 2000, the built up area showed an increase of about 6% and other land use categories
except vegetation showed remarkable decrease. During 2000 and 2013 built up area tremendously
increased and other land use types exhibited a declining trend. Within the last 5 years of study vegetation,
wetland, and barren soil diminishedlargely and built up area increased by 13 %.The details of land use/ land
cover over various time periods is given in the Table.3. Built-up area remarkablyexpanded of from 18.62
km2 in 1988 to 30.17 km2 in 2018 (i.e. 59.96% increase)
Table.3 Areal Extend Of Different Land Uses (2018-1988): Kazhakkoottam OG
Land use
types
Water body
Vegetation
Built-up
Wetland
Barren soil/
open space

Area
(km2)
0.27
29.77
30.17
4.29
0.38

2018
Area
(%)
0.42
45.88
46.50
6.61
0.59

Area
(km2)
0.45
34.62
21.53
5.70
2.60

2013
Area (%)

Area (km2)

2000
Area (%)

0.69
53.34
33.18
8.78
4.01

0.13
35.85
15.87
8.76
4.29

0.19
55.24
24.45
13.50
6.61

Area
(km2)
0.60
35.84
12.08
10.67
5.71

1988
Area (%)
0.92
55.23
18.62
16.44
8.80

Figure 3: Percentage change in land use of Kazhakkoottam outgrowth from 1988 to 2018

Figure 4: Land use/Land cover dynamics of Kazhakkoottam OutGrowth from 1988 to 2018
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5. CONCLUSION
At present, cities are facing severe changes in spatial structure and are reshaped by spatial processes. This
study examines the influence of urbanisation on land use and land cover pattern of Kazhakkoottam
OutGrowth of TUA from 1988 to 2018. The economic progress along with technological advancement,
population growth, and infrastructural development promotes urban sprawl and it resulted inrapid
urbanisation in the past few decades.The result of the land use analysis shows that the pattern of land use
changed drastically in recent years. The vegetation and wet land cover declining at an alarming rate points
out to the invincible environmental problems which the area is poised to face in the near future. Urban
floods might play havoc with water having no place to drain off in years to come. The increase in built up
area at the expense of wetlands needs to be arrested through implementation of already existing legislations
to curb conversion of wetlands. Wetlands that serve as recharge sinks for aquifers are needed to preserve
the level of ground water. The alarming decrease will lead to water scarcity problems in the years to
come.Rational urban planning policy must be developed to decrease the negative effects of urbanization and
enhance sustainability. Sustainable urban development is the panacea to bring down the negative impacts of
rampant urbanisation.
Hence the study recommendsensuring sustainable urban development
throughmeasures for stream and wetland restoration among others in the Kazhakkoottam OG.
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