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Abstract—Hasty changes occurred in the land use and land cover of Coimbatore city corporation, Tamil Nadu within 32 years span
(1984 — 2016). Agricultural and forest lands are mainly converted into urban areas generally in an unplanned way which is making a
change in dynamics of urban sprawl characteristics. The principal aim of this study is to use remote sensing data, geospatial tools to
detect, quantify, analyze the urban land use changes of Coimbatore city, located in the western part of the Tamil Nadu. This study
emphases on urban growth analyses and urban sprawl of Coimbatore city. In 2016, the jurisdiction of the Coimbatore Corporation
was increased from 72 to 100 wards and five zones which consist area of 365.74Sqg.Km. The corporation limit was extended from
29.25S0.Km. in 1984 to 365.74 Sg. Km. in 2016 which has a growth of 1150 percent area of 1984. Various GIS layers such as Ward,
Zone, Corporation boundaries, Road and railway network, Waterbody, Stream, Major locations and Land use / land cover including
built-up area; agricultural land; water bodies; industrial area; educational area, and Public & Semi-public area were generated from
Coimbatore Corporation map and Remote sensing imagery. This study revealed that Land use/Land cover areas such as agricultural,
commercial, educational, industrial, public and semi-public, residential areas and water bodies occupied 9.38, 2.20, 5.0, 3.1, 1.02,
77.37 and 1.93 percentage areas of the city respectively in the year 2016. Land use pattern change was confirmed by field verification
study in some places like near Gandhipuram, Brooke Fields, Avinashi Road, etc.

Keywords— remote sensing; GIS, urban sprawl; land use / land cover; change detection; coimbatore.

Indra river watershed [4]. This study revealed that the forest
[. INTRODUCTION area was increased from 15.01 percent in 1992 to 25.57

The shape of Land use/Land Cover of an area is a resuIPe_rl_Chent in 5006' o | and urban ch ¢ sal
of natural and socio-economic factors and their utilization by € study on urban sprawl and urban change of Salem

human beings with time and space. The land is becoming aCorporation for 1990 -2010was carried out using remote

limited resource due to enormous agricultural and sensing and GIS [13]. Itis found that the Old Suramangalam

demographic pressure. So, information about land use / |anOEIuster orl NorthT\r/]Ves}( clluster ex.tends l:‘erogoAndl?attl t?
cover and possible best usage of them is essential to plan fo urns colony. The Kalarampatti to colony
scarifying the increase in land demand of a city TheseChlnnakollapatn extensions is the second cluster which

. . e o : ies in the northeastern part of the corporation.
information may also assists in monitoring the dynamics of OCCUpIEs In
land use due to increase in population. Study of Land use, Urban sprawl change for 1973-2009from the Land sat

and land cover change is useful for managing natural Images of Vijayawada city was studied [11]. The satellite

resources and monitoring environmental changes. images of MSS (1973), TM (1990), ETM+ (2001, 2011)
Changes in land use and land cover over 13 years, i.e

which are rectified and registered in Universal Transverse
between 1995 and 2008 in Kafur local government area 0]J\/Iercator (UTM) were obtained. Supervised classification of
Katsina state, Nigeria was studied [1]. This study used a

images was used for developing land use and land cover
paired t-test analysis for change detection along with remote™MaPs. Five land use classes had been identified such as
sensing and GIS techniques.

urban (built-up), Waterbody, Agricultural land, Barren land,
The study has been done on land use, and land cove

pnd Vegetation.
changes through remote sensing approach and GIS software Changes in land use were analyzed spatial and temporal

using SOI taluk map of Kodaikanal and LANDSAT changes_ in land use of forest, farming and S(_attlement using
imageries of 2003 and 2008 [7]. satellite imagery Landsat TM 7 and 8 (resolution 30 m) that
dwas been in the interpretation of 2004 to 2014 [2]. This study
oncluded that there had been a decline in the forest area of
28 ha (1.6%), an increase in the mixed-farming area of 146

An attempt is made to study the changes in land use an
land cover using remote sensing approach using Land Sa
imageries of October 1992 and November 2006 (14 years)in
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ha (16.1%), an increase in settlement area of 143 ha (26%) This study aims to obtain the latest land use map of

for 11 years in Sub-watershed. Coimbatore city and analyze the urban sprawl of different
An analysis of spatial and temporal changes in land use ofyears to calculate the urban area growth (1984 - 2016).

Dharmasraya from satellite images captured in 2004, 2009

and 2014 [3]. The result exhibited that there had been a [I. MATERIAL AND METHOD

decline in forest area from 2004 until 2014. The forest area

which was initially in 2004 area is 161.141 ha, in 2009 A Study Area

decreased to 109.056 ha, and in 2014 decreased again to Coimbatore District is a district of Kongu region in Tamil

94.146 ha. This decrease occurred in forest and non-foresNadu state and is located in between Latitud64:86.70"N

areas. to 116'13.852"Nand Longitude 76210.863E to
Using remote sensing and GIS techniques urban sprawl of77346.66E. Coimbatore is the administrative headquarters

Gorakhpur City through the Land sat images of different of the district. It is one of the most industrialized districts

years were studied [8]. Satellite data are found to be usefuland a significant textile, industrial, commercial, educational,

in mapping and quantifying the extent of the urban area inagricultural and manufacturing hub of Tamil Nadu. The

different time periodsA methodology arrived for better region is bounded in the east at 51kms from Tirupur district,

estimation of urban growth, and population using Land satin the north at 88kms from Nilgiris district, in the north-east

images of the various time. at 100kms from Erode district. The administrative boundary
On the basis of urban issues, urban growth and urbanof Coimbatore City is shown in Fig.1.

sprawl comparison were made between Kolkata and Haora

Municipal Corporation [14]. Using remote sensing and GIS

THHTE TITE
I !

STATE BOUNDARY

techniques built-up area of Kolkata and Haora were derived SiEomnar 1 INDIA
COIMBATORE . A

from three temporal satellite imageries on which several
statistical techniques like Shannon Entropy, Weights of
Evidence and Pearson’s Chi-Square Method used to analyze;
the urban growth and sprawl. 4
Urbanization of Jaipur city and its impact on the natural
environment includes remotely sensed data which was
collected from LANDSAT, MSS for 1973, TM for 1998 and
ETM+ for 2011 and other secondary data such as population
data was collected from a census of India [9]. Land use/Land £,
cover maps were prepared by hybrid classification (visual *
interpretation and unsupervised classification) and calculate
the statistics for different years with the help of ERDAS
software. Land use data showed that the built-up area is
increasing at a faster rate and reached 19479.2 ha in 2011 — ot unioy| Caneatge ¢
from 1854.36 ha in 1973, ol ViR
Land use/ Land cover types and its changes of Madurai - ez | '
city, Tamilnadu over the period of 26 years was studied by |o @ ¢ e
using remote sensing and GIS techniques [12]. ArcGIS, I vz
ArcMap, and ERDAS software were used in this study. e e
Research to study the land use changes in Haram basi Fig. 1 Study Area (Coimbatore City Corporation)
with an area of 677000 hectares in a 15 years period (1996
tbo 2011) was conducte(_j usmg_LANDSAT data [6]. Synthetic Since Coimbatore is one of the industrial cluster, it has
onds were created using various enhancement methods and

used for analysis. The results of this study revealed that 270/(Perce|ved remarkable growth, expansion, and developmental

: .activities in the last few decades. Rapid urbanization has
of the study area had been changed due to increase in , . . :

) L resulted in augmented land consumption which triggered the
population and human activities.

Spatio-temporal dynamics of land use / land cover of modification and alterations in land use / land cover status. It
Hawalbagh block, Almora district, Uttarakhand, India for covers an area of 365.74 Sq. Km.in 2016. The population of

the period of 20 years (1990 to 2010) was studied by usingthe corporation is 21,36,916 as per the census of 2011. It is

satellite image of Landsat Thematic Mapper (TM) and GIS essential Ejo_ffanalyz_e af‘d updlatfe thef change_ n I_an?kuse
Technigues [10].In this study, more weight was given for pattern at different time intervals for a fast-growing city like

digital change detection techniques. Coimbatore. Remote sensing and GIS techniques can be

employed for this purpose.
A study_evaluated_ land use/cover change .(LCLU) and Presently, Coimbatore Corporation is divided into 100

urban spatial expansion, from 1987 to 2013, in the Qom, ,

. A ! ; . "wards and five zones namely, east, west, south, north and
Iran,using satellite images, field observations, and socio-

. ) central zones.
economic data [5]. Shannon’s entropy was employed to
measure the urban sprawl. CA-Markov model was used to
simulate the LCLU change for the year 2022.
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Fig.2 shows the details of the procedure adopted in thisWe cannot see individual houses on a Landsat image, but we

study as the flow chart. can see large man-made objects such as highways. This is an
essential spatial resolution because it is coarse enough for
METHODOLOGY global coverage, yet detailed enough to characterize human-
scale processes such as urban growth.
l l F. Land use/Land Cover
Land Use/Land Cover data refers to data that is a result of
SPATIAL DATA BHUVAN LANDSAT classifying raw satellite data intdand use and land cover

(LULC) categories based on the return value of the satellite
image. Land use land cover maps were prepared using a

GEOREFERENCING l l supervised classification technique.
LANDUSE/LAND COVER URBAN G. Urban Boundary
BOUNDARY Urban map for Coimbatore municipal Corporation
| | boundary has been taken to detect the changes of the
VECTORIZATION year1984-2016.
l l H. Overlay Process

Overlay in a GIS operation that superimposes multiple
GIS DATA OVERLAY PROCESS maps with universal coordinate system together it creates the
| | composite by combining different data sets.

I. Output Generation
The study area of Coimbatore Municipal Corporation had

OUTPUT GENERATION declared the land use and land cover of urban sprawl
l variation of the year 1984-2016.
J. Field Validation Study

FIELD VALIDATION Field validation is the physical, on-site verification of the
pixels that are transmitted via satellite as a result of remote
sensing and processed into images and maps depicting
B. Spatial Data particular features of a place. The experience of a place/this
lace, depending upon the context could be only the pixel
isplaying colors representative of invisible bands of light
and that political and economic decisions about this place
might be made based solely on the information of the pixel.
To seek a practice that compares information of an actual
locale with the compressed version of the pixel to create
C. Georeferencing hybrids of scientific and local subjectivities, at times of
The internal coordinate system of a map can be related toworking qollaboratively with othgrs where the ground truth
a ground system of geographic coordinates, and it transformsOf the_ pixel supports the notion and practice of local
or typically stored within the image file through there are authority.
many possible mechanisms for geo-referencing.

Fig. 2 Methodology — Flow Chart

Spatial data represent the location, size, and shape of a@
object in Coimbatore city municipal corporation map. It
includes attributes that provide more information about the
entity that is being represented in a geographic information
system (GIS).

I1l. RESULTS AND DISCUSSION

D. Vectorization The loss in agricultural land, open space, and ecologically

Vectorization can involve a series of procedures to sensitive habitats impacts can be known as Sprawl. Due to
achieve an acceptable raster to vector conversion. It can b@opulation increases or expansion of a city to accommodate
simple as executing one command to generate the vectothe city growth is considered as sprawl. Commonly sprawls
features. take place on the urban fringe particularly at the edge of an
. . urban area or along the highways. The Urban Boundary of
E.GIS data integration 1984 was overlaid with the google earth pro image of 1984

Data integrates the enabling interaction between data ofand found that it was approximate and same as the image
many different types the raster surfaces can be combinedhvailable and so this method has been used for justification
vector data and many other formats to provide an integratedprocess and this is shown in Fig 3.
analysis environment.

E. Bhuvan Landsat

Bhuvan is an open source Indian Geo-platform of ISRO
which provides satellite images of Indian States for various
years. Landsat sensors have a moderate spatial-resolution.
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1984-C City Corp

AWt & desepiion for your mep.

Fig.3 Coimbatore Corporation at 1984 with google earth pro boundary

The urban sprawl of Coimbatore from 1984-2016 is
shown in Fig 4 to 8.

Fig. 4 Urban boundaries of Coimbatore in during 1984 — 1994
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Fig.5 Urban Sprawl Boundary Coirﬁ[)atore (1994-2004)
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Fig. 6 Urban Sprawl Boundary Coimbatore (2004-2010)
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Fig.7 Urban Sprawl Boundary Coimbatore (2010-2016)
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Fig.8 Urban Sprawl Boundary Coimbatore (1984-2016)

The corporation area during the period of 1984 — 2016
and their percentage of increase is presented in Table 1.

TABLE |
URBAN SPRAWL OF COIMBATORE CORPORATION
S.No. | Year Area (Sq.Km) | Percentage of
increase

1 1984 29.249 100

2 1994 69.044 136

3 2004 133.962 358

4 2010 252.627 764

5 2016 365.74 1150

The study area covers approximately 29.249 sqg. km.
geographical extent in 1984 by referring to Landsat imagery.
When compare the Landsat images of 1984 to 1994, most of
the agricultural lands are converted into settlement, industry
and commercial use as urban sprawl. In the span of 10 years,
the Coimbatore city spread additionally 39.795 sqg. km. area



and 136 percentage in the surroundings of the existing urban
boundary (Fig.4).

TABLE Il
LAND USE/ LAND COVER AREAS DURING2016

The study area covers approximately 69.044 sqg. km. [ s, Land use / Land Area Percentage
Geographical extent in 1994 by referring to Landsat imagery. | No. | cover (Sg.Km.)
When compare the urban sprawl from 1994 to 2004 in |1 Agricultural area 34.305 9.38
Landsat images, most of the agricultural lands are converted | 2 Commercial area 8.046 2.20
into settlement, industry and commercial use. In the span of | 3 Educational area 18.287 5.00
10 years, the Coimbatore city spread additionally 64.918 sq. |4 Industrialarea | 11.337 3.10
km. the area in the surroundings of the existing urban |5 aprlék;'c and Semi Publig 3.731 1.02
boundary of 1994 (Fig.5). . 6 Residential area 282.973 77.37
The study area covers approximately 133.962 sq. km. > Water Bodies = 060 193

geographical extent in 2004 by referring to Landsat imagery.
When compare the urban spra}wl from 2004 to 2010 in Development of New urban region happened mainly
Landsat images, most of the agricultural lands are converted[ S 4

. . . owards north, north-east and south direction along the main
into settlement, industry and commercial use. In the span of

7 years, the Coimbatore city spread additionally 118.665 Sq_transport rqutes of the .C'ty' This development arises mainly
: , - on vegetation and agricultural lands. This study affords a
km. the area in the surroundings of the existing urban

boundary of 2004 (Fig.6) Lsing variows Land uses wi fime. Spatial mputs are made
The study area shelters approximately 252.627 sq. km. 9 - =P b

Geographical extent in 2010 by referring to Landsat imagery.Wlth _sqtelhte images and GIS.Th|s.study can be used for
When compare the urban sprawl from 2010 to 2016 of predicting future_llagld usE_s e_xpan3|for|13f whenb old Iland_use
Landsat images, most of the agricultural lands are occupieddata IS not available. This IS usetul for urban planning
for settlement. industry and commercial use. In the span of 6authorltles in developing countries.Remote sensing and GIS
ears. the C()’imbatorg city spread addition.all 113212 S techniques can assist more in monitoring urban sprawl than
Y \ . Y spre y 1o 9: conventional techniques.

km. the area in the surroundings of the existing urban h its of thi d btained he basis of
boundary of 2010 (Fig.7). The results of this study were obtained on the basis o

N . Image classification and interpretation. The urban
The overall variation of the city area over the 32 years of develooment of Coimbatore city shown the development of
the period is from 29.249 to 365.74 sq.km (around 1150 b Y P

percentages) between the years 1984 and 2016 as shown IWban lands changed lot on the other parts of the city. Multi-
Fig. 8 image interpretation facilitated in the

date satellite
Land use/Land cover includes the management andpreparatlon of urban sprawl map. The agricultural / Scrub
alteration of natural environment or wilds into built

area decreases due to the conversion of urban land use.
environment, for instance, settlements and semi-natural

Field verification study is carried out in some places like
habitats and others. In our study area totally seven land use Zear Gandhipuram, Avinashi . road, etc. _The changes
land cover features were visually interpreted from IRS P6 appened at Brooke Bond road is shown in Fig.10.

y p
L4MX and those features referred from DTCP Coimbatore _
Master Plan map. Land use / Land cover map of Coimbatore
for the year 2016 is given in Fig.9. Necessary field checks
were done to ensure the land use classes wherever necessa
Itis presented in Table 2.

76-s507E 700

woeN
10N

LAND USE MAP
COIMBATORE

150N
T
5o

wowN

100N

Fig. 10 Changes detected at Brooke Fields, Brooke Field, Coimbatore

Brooke fields, where located at a distance of 2.9Kms
from Gandhipuram,Coimbatore. At 2006, only a few
buildings were constructed in Dr.Krishnasamy road, and
Brooke fields were not constructed. Brooke fields were
newly constructed in the agricultural land. Now in 2016,
there are some more newly constructed buildings are
come, and that area is developed a lot. Other places
where new residential clusters are developed such as
Vedapatti, Kalapatti Road, Sathyamangalam Road,

Legend
Ny I Agricutture

1WsseN
T
10550°N

Fi

g. 9 Land Use/ Land Cover of Coimbatore Corporation (2016)
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Ramanathapuram, Idigarai, and Edayarpalayam werel3]
also visited personally, and the same were cross verified
with Google maps. 4]

IV. CONCLUSIONS

From this study, it is revealed that Land [5]
use/Land cover areas such as agricultural, commercial,
educational, industrial, public and semi-public,
residential areas and water bodies occupied 9.38, 2.20,
5.0, 3.1, 1.02, 77.37 and 1.93 percentage areas of theg)
city respectively in the year 2016.

In 1984 the urban sprawl around 29.25 Sq. Km.
and the boundary has linear extension in the north of
Mettupalayam road and in the east of Avinashi road. In
10 years (1994) span the urban sprawl increases
approximately 136% (69.044 Sqg. Km.) mostly eastern, 8]
western and southern part of the urban. In the northern
part, very least area was extended. In 2004 urban area
expanded around 358% (133.962 Sq.Km.) in the area ofl9]
eastern, western and southern part of the city. Urban
developed the maximum in the north-eastern and
southern part of the city in the year 2010. Presently,
Coimbatore urban covers an area of 365.74 Sq.Km. in[10]
2016.

In 2016, the jurisdiction of the Coimbatore Corporation
was expanded to 100 wards and five zones such as East,
West, Central, North, and South. The thecorporation limit [11]
was extended from 29.25Sq.Km in 1984 to 365.74 Sq.Km.
in 2016 which has a growth of 1150 percent area of 1984.

[12]
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