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ABSTRACT

Unplanned city growth is an indicator of rapid industrialization, which usually reduces
the quality of the environmental health of a region - sometimes disastrously. Monitoring
provides the planners and decision - makers with required information about the current
state of development and the nature of changes that have occurred. The study on
development of urban lands and the changes in the surface water resources in and
around Tiruchirapalli town, Tamil Nadu has been monitored by using IRS-1C PAN
(1:25,000; 1997), IRS-1A LISS-II (1:50,000; 1989) satellite data, Aerial Photos (NRSA,
1:20,000; 1979), the Town and Country Planning map (1980) and Survey of India
Toposheets (1971 and 1928) with limited field checks. The study highlights the changes
in urban development changing the surface water resources.

Mapping of the surface water and urban resources in the study area have been
interpreted in view of developing urban land and different zones were identified viz.
zones A, B and C which are illustrate the changes in surface water resource due to urban
growth.

1. INTRODUCTION

In India as well as in most developing countries, the excessive growth in population and
the increased trend towards urbanization have led to many evils such as haphazard
growth of industries, unplanned housing and utility networks, conversion of precious
agricultural and forest land into urban land etc. Urban Land is one of the important
resources provided to man by which necessary human activities are performed. An-
accurate and up to date information about the urban land is indispensable for scientific
planning and management of urban resources of an area taking into consideration the
potentials and the constraints to the environment. The rational planning and
management of urban is possible through the regular survey of the land use helps in
delineating land suitable for various activities.

The IRS-LISS and PAN sensor provides high ground resolution and specified spectral
resolution data for detailed studies of urban land use and for monitoring land use
changes. This study was undertaken for mapping the unplanned development in the
Tiruchirapalli town region including its peripheral zones using IRS data and to provide
up to-date information to the planners so as to fill up the gap between urban growth and
information collection process.
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The fundamental problem involved in producing accurate land use maps of urban areas
arises from the fact that urban areas are complex assemblages of a disparate set of land
cover types including man-made structures, vegetation types and water bodies – each of
which has different spectral reflectance characteristics. In visual analyses of remotely
sensed images, particularly aerial photography, the spatial pattern of these land cover
types is often used to distinguish between categories of urban land use. For example,
their particular mixture of buildings, roads, grass and trees can often recognize
residential areas; by contrast, parkland is primarily composed of grass and trees (Barr
1992, Tonjes 1999).

Recently, several studies have attempted to use the spatial mixing of land cover types
within urban areas as a means of mapping land use. The studies by Whitehouse (1990)
and Barnsley et al.(1991) have utilized various forms of (per-pixel) spatial re-
classification techniques applied to an initial (land cover) segmentation of urban areas.
The fundamental basis of these techniques is that it is possible to obtain some measure
of the density and distribution of land cover types that is characteristic of a particular
urban land use (Barnsley et al.1991). Grouping pixels with different class (land cover)
labels on the basis of these measures can therefore delineate areas of similar land use.

All three studies attempt this through the use of a type of convolution kernel which
either sums the density distributions of the constituent cover types (White house 1990)
or measures their spatial arrangement (Barnsley et al.1991) within the kernel. Although
promising results have been obtained using these algorithms, the use of a pre-defined
kernel places an undesirable restriction on the nature of the spatial searching employed.
In particular, it is doubtful whether a single kernel of any size can adequately
characterize the complex spatial distribution of the cover types contained in all of the
land use categories likely to be found within a typical urban scene (Barr 1992, Tonjes
1999). Besides using pixel-based approaches for image segmentation, we could use road
and other linear features that can be derived from GIS data in image segmentation to
support land use classification. The conventional pixel-based approaches for land use
classification can be applied in a first step. The results will be used as indicators to
determine the possibilities that an area, which is surrounding by linear feature from GIS
data, can be classified as a certain class. Further measurements will be made based on
types of land cover, derived by a pixel-based approach, as well as the proportions and
compositions of each type. Since a number of those indicators are not fit the normal
distribution, a fuzzy approach can be deployed to assess classification reliability
(Molenaar 1996, Hootsmans 1996, Cheng 1999a).

2. GEOGRAPHY OF THE STUDY AREA

The present river Cauvery lights the study area Tiruchirapalli town situated in
Tiruchirapalli District, which is one of the important rivers in Tamil Nadu (Fig.1). The
study area covers the part of toposheets of Survey of India (1971) No.58 J/9, 10, 13, 14
within the 10o41' - 10o52' North lattitudes and 78o37' - 78o50' East longitudes. It is
centrally located in Tamil Nadu state, India. The northern part of the area is a vast
stretch of flat flood plains of Cauvery alluvium with morphology associated with
meandering river system. The slope of the area is 1 to 2 degree (very gentle). It is 280m
above Mean Sea Level. The soil types of the study area are river alluvium, red sandy
soil, black soil and red soil. The Cauvery and its branch Coleroon are the most
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important rivers in this area. Eighteen kilometers west of Tiruchirapalli town, the river
Cuavery splits into two branches, of which northern branch called Coleroon while the
southern branch retains the name Cauvery. It falls within the Tiruchirpalli taluk and the
most of the study area covers the Manachanallur, Andanallur, Thiruverumbur blocks of
Tiruchirapalli districts. The average annual rainfall is 700 mm. The temperature is
generally very high during summer and it ranges from 29.1 to 38.2 degree Celsius.
According to 1998 census, the total population of the Tiruchirapalli town is around 24
lakes of which 71.52% are workers and the rest are a non-worker. The area has a good
transport system of road network and well connected by the adjacent towns namely
Tanjore, Perambalur, Namakkal, Madurai and Pudkottai. It also has the good
communication facilities. Geologically, the region mainly comprises of charnockites,
gneisses and granites of Early Proterozoic age. Thin strips of recent alluvium occur on
either side of the rivers Coleroon and Cauvery, which flow in an easterly direction in the
northern part of the study area. Ground water occurs under phreatic conditions both in
the alluvium and the weathered crystalline and the depth to water table ranges between a
minimum of 0.4 m and a maximum of 17.85 m (Sathyamoorthy et.al, 2000)

3. MATERIALS AND METHODS

It is important the planning for the growth of cities and to study the growth tendencies
in its relation to the physical environment. In this frame, conventional techniques, i.e.
the analysis and interpretation of aerial photography has demonstrated its ’applicability
to map urban areas, as seen in Santos et al.(1981), Welch (1982).

The use of remote sensing techniques together with Geographic Information Systems
(GIS), became more and more fundamental instruments for the analysis of urban
phenomena and to obtain relevant information for the physical planning of the territory,
as shown in works by Foresti (1990), Escada (1992), Vieira & Kurkdjian (1993), Costa
(1996), Valerio Filho (1998)and Serafim (1998). So, the objective of this paper is to
monitor the dynamics of urban growth in areas of the occupation, using remote sensing
technique. In the present study, the IRS-1C PAN (1:25,000; 1997), IRS-1A LISS-II
(1:50,000; 1989) satellite data, Aerial Photos (NRSA, 1:20,000; 1979), in the form of
paper print and diapositive supplemented by Survey of India (SOI) topographic maps
(1971 and 1928) and maps prepared by the Town and Country Planning, Tiruchirapalli
(1980) have been analysed with limited field checks which led to delineation of various
changes in urban land use categories. The data were interpreted visually and as well as
analysed through computer techniques. The satellite images were interpreted with the
elements of image interpretation such as shape, size, tone, texture, pattern, site and
association. (Compbell, 1987).

The IRS-1A LISS-II (FCC) diapositive was enlarged optically with the instrument
Procom to the scale of 1:50,000 and further enlarged and super imposed on the other
IRS-1C PAN data hard copy imagery. Different types of urban land use categories were
transferred on the standard base map prepared with SOI toposheet and Town and
Country Planning, Tiruchirapalli. The changes in land use and land cover were finalized
on the basis of ground verification with the help of town map of Tiruchirapalli on the
scale of 1:12,500.
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4. RESULTS AND DISCUSSION

4.1 Development of Built-up Lands

The interpretation of multi-date satellite and other data helped in the preparation of
urban sprawl map of the study area.

The study of the spatial growth of the city over the years has revealed that the built-up
area has spread along the five main transportation corridors in a radial pattern viz.
Tanjore, Madurai, Pudukottai, Dindugal and Perambalur, in the process devouring
agricultural lands and water bodies. The decrease in agricultural area is due to
conversion of urban land use or discontinuation of agricultural lands and water bodies is
more apparent to urban uses. The loss of these agricultural lands and water bodies is
more apparent towards the east, south and south-west of Tiruchirpalli town where the
town growth is more.

4.2 Expansion of Tiruchirapalli town

The industrial development in the Tiruchirapalli town is parallel with the urban
expansion, which became the dominant characteristic of the spatial organisation. This
characteristic can be seen both in the increase of urban population as well as at the
territory occupied by these activities. Being so, it is necessary to know the features and
effects of urbanization to understand the significance of this phenomenon but also to
gather information for urban and regional planning.

The population of Tiruchirapalli Town has increased to 14% in 1961, 23% in 1971 and
17% in 1981. The increase in 1971 is much high. The increase in population caused
heavy demand for residential house, which reflects the development of housing
colonies. The urban development of this town is very fast in 1971 because of the growth
of residential, commercial, industrial and recreational lands. Up to 1997, the changes in
the urbanization are not many however little changes existed (Fig. 1) and 1971 onwards
the development has been steady. The cross references about the Housing Board and
private colony development analyses show in 1971, the number of house sites are 1630
and after 1982 it has increased to 2527 sites and it represents the fast growth of urban
development of this town (Annammal, 1989). In this study, the interpretation shows that
the residential and commercial lands have also developed, where as the tanks and rivers
have dried up.

4.3 Changes in Surface Water Resources

In the present river Cauvery, the depletion in the surface water resources in rivers and
tanks has been identified and it is caused by the growth of urban lands, land erosion,
siltation, etc. Developing of building lands necessitates the filling up to tank beds and
river portions. Negatively, it changed the surface water resource. Hence, the decreasing
of annual rainfall and increasing city population is also cause such changes. Changes in
rivers and streams are clearly indicating the variation in the rainfall (Sathiyamoorthy,
1991). The mapping of the surface water resources change in the study area has been
interpreted. Figure.1 shows the different zones (zones A, B and C), which illustrate the
urban growth. The details are as follows.
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ZONE - A: Zone -A is the heart of the city, in which the development of building lands,
has caused the disappearance of tanks.

ZONE – B: Development of building lands in tank areas creating the shrinkage of
tanks.

ZONE - C: Development of buildings and industries, land erosion and siltation causing
the shrinking of tanks.

From the interpretation, it is observed that the moderate growth of towns in the study
area. The intra and inter-regional variations were less in the growth of towns. The town
is recorded with moderate to fast urban growth. This was owing to the industrial
concessions given to backward regions. The large towns in the area are increased by the
commercial and industrial activities. The regional variation is not sharp. The intra-
regional variations in growth are mainly associated with acceleration of economic
activity, transportation network, administrative and government interventions.

5. CONCLUSION

The results of this study based on IRS data suggest that visual interpretation of imagery
is reliable and effective technique for detection of urban change. The mapping of the
urban developments and surface water resources in and around of Tiruchirapalli town
has been studied, which shows the development of urban lands had brought changes in
surface water resources. Effective conservation measures are to be taken to safeguard
the agricultural lands, water bodies, natural forest cover, etc. from depletion and for its
optimum utilization. Similar studies can be under taken for other cities also to estimate
the quantum of damage caused to the environment by urbanization for its effective
management.
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