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Abstract:
Land Degradation threatens livelihoods and communal
habitats. Degradation is caused by over cultivation, over
grazing,
deforestation,
inefficient
irrigation
and
industrialization. In the recent times productive lands are
converted to Special Economic Zones (SEZ) by the
government for the benefit of the society. A study is aimed
at identifying the extent, pros and cons of SEZ of
Kancheepuram district in Tamil Nadu using Remote Sensing
and Geospatial Technology. Kancheepuram district
comprises of eight taluks viz., Sriperumbudur (638.29);
Tambaram (243.25); Kancheepuram (638.24); Chengalpattu
(764.74); Uthiramerur (427.70); Tirukalukundram (369.47):
Cheyyur (614.09) and Maduranthakam (766.32) sq.km.
covering an total area of 4432 sq.km.
In the recent past, Government of Tamil Nadu has opened
the new era of Special Economic Zones (SEZ) in and around
Tamil Nadu. In particular, the Kancheepuram district has
been chosen to be favorable destination for SEZ considering
the facts like nearer to Chennai city, harbor, airport and
cheap labourer. Interesting fact is that the entire district is
an agriculture productive district, surplus irrigation is
available by means of rainfall, number of tanks with surplus
water (1942), number of tube well and bore wells (9096).
Gross Irrigated area and Net Irrigated area was
approximately respectively.
Whereas, recent development of SEZ has ruined most of
the agricultural productive areas/ zones covering taluks like
Sriperumbudur, Tambaram, Kancheepuram and Cheyyur to
an extent of 48.21 sq.km. Through geospatial technological
method, buffer zones were created around all the SEZ in
Kancheepuram district to predict future growth and
development of the study area that ultimately affects the
productivity of the region.
Key words: Special Economic Zone, Remote Sensing, GIS,
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Introduction
Land degradation continues to be a global constraint to economic development. Despite decades of efforts to arrest land
degradation, many farmers are reluctant or unable to adopt appropriate land-use practices. Often these practices fail to combine
high productivity, increased soil fertility, reduced soil erosion and enhanced welfare. Soils, which constitute one of the most
important of the world's natural resources, are strongly varied in structure and composition. Life on earth is totally dependent
on well managed soils.
The negative changes in soil quality is a worldwide concern, especially in developing countries where land degradation is
becoming a limiting factor in increasing or even sustaining agricultural production. The estimates of the annual rate of loss of
agricultural land through degradation range from 0.3 to 1.0% of the world’s arable land. Poor soil management reduces
agricultural output, disfigures beautiful landscapes, encourages floods and has other catastrophic effects on animal populations.
Land cover types which reflect the quality of the underlying soil may be used indirectly as indicators of various levels of land
degradation.
The problem of detection, monitoring and mapping degraded soils is known to be a difficult matter because dynamic processes
are involved. Remote Sensing and GIS applications are often considered as cost effective procedures for the collection of data
over large areas that would otherwise require a very large input of human and material resources. The ease with which satellite
Remote Sensing data can be rapidly processed with computers provides further opportunities for the analysis and interpretation
of data, resulting in the acquisition of valuable information over large areas for Policy formulation, Planning and Management
decisions.
Recent advances in the application of remote sensing technology in mapping and monitoring degraded lands, especially in saltaffected soils, have shown great promise for enhanced speed, accuracy and cost effectiveness. The approach to the problem of
delineating saline soils using remote sensing data and Geographical Information System (GIS) techniques has been proved
efficient in many recent studies (Khan and Sato, 2001).
Degradation: A number of factors are responsible for land degradation. These effects were mainly due to irresponsible farming
practices, fire, Illegal logging activities.
Over the last ten years, a lot of attention has been drawn on the issue of land use and land cover (LULC) changes and the direct
or indirect relationship these changes might have with the observed land degradation in the Indian subcontinent. Such changes
are the result of practices such as the relocation of people to the coastal border, farm and grazing abandonment inland, the
explosion of tourism-related activities, and the intensification of agriculture, among others. Accurate land degradation mapping
over large areas has become necessary in order to monitor these changes and has received a considerable boost from the advent
of multispectral satellite data.
Overgrazing, Deforestation, Drought, flood lead to natural land degradation. There is a well-established tendency for water
runoff to increase with land degradation (Symeonakis and Drake, 2004). The rate of runoff is therefore a useful indicator of the
land degradation and desertification process and was estimated in the present study with the use of the Soil Conservation
Service (SCS) model (SCS, 1972). New approach in land degradation is by conversion of all agricultural productive lands to land of
special economic zones and thereby swindling money from farmers and the Industrialists. Hence, a study is aimed at identifying
the extent, pros and cons of SEZ of Kancheepuram district in Tamil Nadu using Remote Sensing and Geospatial Technology.

Objectives:
(i) To identify the location of industries and land earmarked in Kancheepuram district for the Special Economic Zones (SEZ)
using LANDSAT-TM satellite data through remote sensing and geospatial technology.
(ii) Analyze reflectance behavior the industries through satellite data and to understand the extent of Industries to crop
stand ratio in Carbon recycling in atmosphere.
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(iii) To get an overall idea of the industries and to predict the future growth and development of the industries and
settlement through buffer analysis.
(iv) Finally to assess the factors responsible for the degradation of agricultural land the factors influencing the SEZ.

Materials and Methods:
The Kancheepuram is a district in the northeast of Tamil Nadu, adjacent to the Bay of Bengal. It is bounded in the west by Vellore
and Thiruvannamalai districts, in the north by Thiruvallur District and Chennai District, in the south by Viluppuram District. It lies
between 11° 00' to 12° 00' North latitudes and 77° 28' to 78° 50' East longitudes. The district has a total geographical area of
4,432 km² and coastline of 57 km in figure 1.. The town of Kanchipuram is the district headquarters. The maximum and minimum
temperatures range from 28.0°C to 45.0°C and 14.0°C to 21.0°C respectively. The district is mainly dependent on the monsoon
rains. Failure of monsoon leads to distress condition. Northeast and Southwest monsoon are the major donors, with 54% and
36% contribution each to the total annual rainfall.

Fig: 1 – Index map of the study area
During normal monsoon, the district receives an annual rainfall of 1200 mm/year. Agriculture is the main occupation of the
people with 47% of the population engaged in it. Paddy is the major crop cultivated in this district. Groundnuts, Sugarcane,
Cereals & Millets and Pulses are the other major crops cultivated. Palar river along with Tanks and wells are the main sources of
irrigation in this district.
Kanchipuram is also one of the most industrialized districts in the country. Areas surrounding Sriperumbudur have turned out to
become one of the largest manufacturing hubs of India. The district is home to the manufacturing units of Hyundai, Ford,
Mitsubishi, Nokia, Samsung, Dell, Saint Gobain etc... The district is also at the center of the Information Technology, many
multinational IT companies like Tata Consultancy Services (TCS), Infosys, Wipro Technologies, Cognizant Technology Solutions
etc... have set up their offices in Kanchipuram district.

DATABASE USED
The Landsat TM data of 30 m resolution were used for this study. Landsat TM data of path row of 143/51 and 142/51 of two
scenes corresponding to Jan 21st of 2006 and Feb.07th of 2006 were downloaded from the website
http://glcfapp.umiacs.umd.edu. These data set coinciding to the favorable crop growth period were used for this study. In
addition, LandsatTM dataset of 143/51 of April 10th of 1991 and 142/51 142/51 of August 25th of 1991 were used for the
identification of decadal changes in industrial and urban expansion. The satellite data digital analysis were carried out at the
Centre for Remote Sensing and Geoinformatics, Sathyabama University, Chennai using software’s ERDAS IMAGINE, ARCGIS
Desktop and ENVI softwares. The satellite images used for the study are depicted in the figure 1, were a small lower part is left
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for the convenience. Additional data like Survey of India (SOI) map of 1:50,000scale covering topomaps of Kanchipuram district
was used for preparing base map of the district.
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Fig: 1 – Satellite images used for the SEZ Impact Assessment study, Kancheepuram District, Tamil Nadu

Generation of Land use/ Land cover map
The satellite images of the year 2006 are digitally classified using maximum likelihood classification algorithm. Then training area
were collected based on 7 different land cover classes including back water, water bodies, barren land, agriculture, built up land,
forest and grazing land training areas for getting final land use/ land cover classified images in figure 3. . The classified data was
refined using ground truth knowledge and archived map information.
The classification depicts that overall agricultural area of Kancheepuram district was of 2536 sq.km. pertaining to 57 per cent of
the total area. The total productive area comprising agriculture, water bodies and barren land to an extent of 3769 sq.km land of
84.45 per cent is under threat due to the implementation of SEZ.
Table 1
List of Land use category derived from the Landsat TM data of Kancheepuram district.
Sl.No.

Land Use
Category

Area
(sq.km.)

1

Barren Land

584

Percent
area
13.08

2

Agriculture

2536

56.82

3

Water bodies

659

14.77

4

Built-up

407

9.11

5

Forest

189

4.23

6

Grazing land

9

0.20

7

Backwater

79

1.77

Total area

4463

100
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Fig: 3- Land use map of the Kancheepuram district

MASKING AND FILTERING ANALYSIS
Kancheepuram district, the industries along the Chennai-Bangalore the National Highway was considered for the analysis. A
sample of Industrials like, Hyundai, Nokia, Saint Gobain were initially identified with the aid of geographic coordinates of the
area, field visit, google earth and wikimapia were selected. Using Landsat TM satellite data, selected places were digitized for
polygon layer and converted from vector to raster format in ERDAS IMAGINE software. Raster data were used as input files
thereby other areas was masked to extract the Industrial areas. Industries as interpreted from satellite image were brighter tonal
variation coupled with higher reflectance values (Figure 4a). The peripheral regions with average reflectance values are covered
by vegetation.
Filtering analysis was carried out to the Industrial area to discriminate between Industrial and vegetative pixels. Adaptive filtering
is one such technique that uses the standard deviation of those pixels within a local box surrounding each pixel to calculate a
new pixel value. Typically, the original pixel value is replaced with a new value calculated based on the surrounding valid pixels
(those that satisfy the standard deviation criteria). Unlike a typical low-pass smoothing filter, the adaptive filters preserve image
sharpness and detail while suppressing noise. Applying Lee Filters to the image smooth noisy (speckled) data that have an
intensity related to the image scene and that also have an additive and/or multiplicative component. Lee filtering is a standard
deviation based (sigma) filter that filters data based on statistics calculated within individual filter windows. Lee filter and other
similar sigma filters preserve image sharpness and detail while suppressing noise. The pixel being filtered is replaced by a value
calculated using the surrounding pixels. Thus it is clear from the images that a sharpened image with smoothening effect in and
around the boundary depicts the industries (Figure 4b).
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Fig: 4- a) Image of Industries b) NDVI image of Industries c) adaptive advanced lee filter
d) density slice image of industries

NDVI ANALYSIS
The NDVI is highly correlated with vegetative parameters and an indicator of photosynthetic activity. NDVI is computed by using
the infra red (IR) and red (R) reflectance data as given below.
NDVI = IR-R / IR+R
The values of NDVI range from -1.0 to +1.0. Vegetated areas generally yield higher values of NDVI due to their relatively high
near infra red reflectance and less visible reflectance. Natural parameters such as water, snow and clouds have negative infra red
radiation. Bare soil, rocks, larger buildings and industries have negative values to near about zero values since they have similar
reflectance at both the bands (Sabins, 2000). NDVI maps were generated by using the above equation for the study area in figure
4c.
The study area was density sliced to in figure 4c and the table 2. It considers the spatial ratio of industrial area to the biome area.
In general, Biome area / plantation area should be larger than the actual industrial built up area, as plantations might recycle the
polluted air as a rejuvenating air and thus reduce industrial emission. A very less plantation crop prevailed around the Industries
that may not supplement the required recycling of polluted air. In the right direction, Government should stipulate norms for
Industries in establishing and maintaining plantation area twice the built up area of the Industries.
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Table 2
List of Land use category derived from the Landsat TM data of Kancheepuram district.
Sl.No.

Density Slice range

Colour code

1

-0.2806 to -0.1476

Green

2

-0.1476 to -0.0146

Blue

3

0.1184 to 0.2514

Cyan

INDUSTRIES AND SETTLEMENT SPURT ANALYSIS
Landsat TM data of the year (2006) was used for delineating the existing settlement of the important towns and its boundaries
as depicted in the figure 5. A total of 18 towns were digitized among them Thambaram, Kancheepuram, Sriperumbudur,
Chengalpattu, Singaperumalkoil and Perungalathur are the fast developing towns as they are near to major infrastructures like,
road, rail and industries. Other emerging towns/ village’s expansion are progressing in slower manner in table 3. In view of rapid
expansion in settlements, boundary of selected towns was demarcated using Landsat TM data of the year as reference image
and compared with the satellite data of 2006. The analysis exhibited the expansion Municipality/ Taluk head quarters were to
the extent of ± 1km at the length and breadth of the area. Likewise, few villages are selected at random to understand the
settlement spurt analysis, whereas, the expansion was to the tune of 1.5 m/ decade at its boundaries.
As there are further expansion in Industries like second unit in Hyundai in the year 2005 and at other plants like ford etc. As
analyzed from the satellite data the spatial area of Hyundai plant was 2.81 sq.km. for the year 1991 has approximately expanded
to 7.32 sq.km of the year 2006.

BUFFER ANALYSIS ON PROJECTED EXPANSION OF INDUSTRIES AND SETTLEMENT
From the above, a buffer analysis for the Industries and settlements were performed in ArcGIS desktop 9.0. The centre point of
each settlement and industries are identified and buffer was created for both the industries @ 2.5 sq.km/decade and settlement
town @ 1km/decade and settlement village @ of 1.5m/decade. Thus, buffer zones are predicted for the years 2016, 2026. The
road between Madhya Kailash to Suriseri as known as Rajiv Gandhi Road / IT Corridor, a linear stretch implied to a buffer of
1.0km at either side for estimating projected expansion of Information technology industries and urban settlements.
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Fig: 5- Predicted Industries & Settlement Map
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Table 3
List of Settlements as city, villages, industries mapped from 2006 Satellite data and predicted area through buffer analysis
S.No.

Industries/Settlements

2006 in
sq.km.

2016
sq.km.

2026
sq.km.

Settlements/town
1

Maduranthakam

0.51

0.54

0.57

2

Kadapperi

1.30

1.32

1.34

3

Cheyyur

5

5.1

5.2

4

Mambakkam

2.31

2.33

2.35

5

Perungalathur

5.2

5.30

5.45

6

Kelanbakkam

2.5

2.54

2.58

7

SingaperumalKoil

1.3

1.31

1.32

8

Thandalam

2.42

2.44

2.46

9

Mamallapuram

0.87

0.89

0.92

10

Manampathy

10

10.19

10.28

11

Purdrajodu

5.2

5.23

5.25

12

Athivakkam

11.5

11.58

11.62

13

Theetalam

4.7

4.8

4.9

TOTAL

52.81

53.57

54.24

Settlements/cities
1

Thambaram

170

392

464

2

Sripurumpudur

7

23

46

3

Kancheepuram

24

110

173

TOTAL

201

525

683

Industries

13

134

NA

Information Technology corrider Road

Linear feature

11

NA

1

Conclusion:
The implementation Special Economic Zones (SEZ) by the Government has resulted in conversion of productive agricultural lands
to Infrastructure development, Industries and housing sector. It is due the integrated factors like nearness to airport, harbour,
national highway and cheap labour. Hence, Government should chart out new sectors like Agricultural Economic Zones (AEZ)
parallel to SEZ thereby sustaining the agricultural productivity in anticipation with population explosion.
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Annexure 1:
Sl.No.
1.

Blocks in Kanchipuram
Dt.
Sriperumpudur

Area
(in acre)

Area
(in sq.km)
8.53

2108.54
2.

Irungattukottai

7.46
1843.48

3.

Oragadam

4.

Siruseri

1935.28

7.83
4.92

6.
7.

Pillaipakkam
Irungattukottai
Cheyyur
Sriperumpudur

–

1122.00
160.00
2000.00

M/s. Saint Gobain Glass India Ltd.,
M/s Asian Paints India Ltd.,
M/s. Madras Cements Ltd.,
M/s.Praxair India P.Ltd.
M/s. Hyundai Motor India Ltd.
M/S. Lumak Samlib,
Ints;M/S. Orchid chemicals & pharmaceuticals Ltd.,
M/s schuring sletter(g) pvt. Ltd.,
Asahi India glass Ltd.
Ford Motors, Hyundai Motors, Saint. Gobain Glass

4.54

Polaris Limited, Xansa Limited ,
Coginizant Technologies,
Tata Consultancy Services Ltd.,
Patni computer System Ltd.,
Industrial Technology Park

0.64
8.09

Cheyyur Ultra mega power project
Electromech Material Handling Systems

1216.65
5.

Alloted Companies
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