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Abstract 
The change of land use plays a major role in the developmental activity of a 
developing country. Due to rapid growth of urbanisation and dramatic in-
creasing population, the fertile agricultural land has been converted to 
built-up area with respect to the demand for housing requirement and to the 
need for basic infrastructure facilities. The quantum of open space and sur-
face water bodies has also been encroached. There has been a rapid growth of 
population in Puducherry city from 3.48 million in 1991 to 5.44 million in 
2011. Hence the conservation of natural resources becomes one of the major 
challenges especially in small and medium town. This study was conducted to 
assess the effect of change on land use in urban agglomeration area of 
Puducherry city for the duration period from 1997 to 2017. There has been an 
increase in population in Puducherry city mainly attributed to higher scale of 
migration from adjoining rural areas and medium town for better education, 
job opportunities and quality life. Hence, it has been strongly recommended 
for stringent Development Control Regulations to quantify the urban sprawl 
and manage the impact of urbanisation of land use/land cover in Puducherry 
city.  
 

Keywords 
Change of Land Use/Land Cover, GIS, Urban Growth, Sustainable, Built-Up 
Area 

 

1. Introduction 

Land use is derived from the human utility of land and can mainly be classified 
into residential, agricultural, commercial use, industrial, etc. The land use/land 
cover changes are due to socio economic and natural factors. The growth in 
population as well as migration of people from rural to urban is the most im-
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portant cause of land use change [1]. Urban area covers a very small portion of the 
world land surface. Their delineation has significantly changed the natural land-
scape, created enormous environmental and social impact at local, regional and 
global scale [2]. The unplanned and uncontrolled rapid growth of urbanisation has 
resulted in serious negative effects on the urban dwellers and their environment 
[3]. The change of land use has not been regularised in developing cities. The 
built-up area is generally considered as the parameter for quantifying urbanisation 
[4]. Land use and land cover are an important indicator in understanding the 
interaction between human activities and the environment [5]. 

The expansion of urban and suburban areas requires more land and promotes 
the conversion of rural to urban agglomeration area [6] e.g. half of 100 million 
new urban residents expected in India by 2030 will be living in secondary or mid 
sized cities like Agartala, Imphal, Tripura and Tirupathi whereas one quarter 
will add to the population of the nations’ megacities like Delhi, Mumbai, Kolkata 
and Bengaluru [7] [8]. So analysis and projection of land use cover changes are 
one of the tools to assess ecosystem changes and their environmental implica-
tion’s at various temporal and spatial scales [9] [10]. 

The concept of urban planning applied towards the preservation and man-
agement of natural land use will increase the quality of life [11]. Urban expan-
sion changed cities “Big seven: Natural vegetation: Agricultural land: clean wa-
ter: Jobs: housing: transport and socio-economy [12]. So there is a need for im-
plementation of effective urban planning policies by the Governmental Authori-
ties and other stakeholders to regulate land use [13]. 

Geographical Information system (GIS) is a systematic process of spatial data 
and processing with attribute data for assessing the change forecasting with re-
spect to the present scenario and future growth of the city. Remote sensing is 
data acquisition through space or air borne sensors without any analytical con-
tact to objects. Remote sensing and GIS tool have been used in many urban 
growth analysis studies especially urban land use changes. Due to cost 
effectiveness and temporal frequency, remote sensing is mostly employed for 
changes of land use detection analysis [14]. It also has great potential for the ac-
quisition of detailed and accurate surface information for managing and plan-
ning urban reforms [15]. However, Arc GIS is one of the best software tools to 
analyze the spatial data which can show attribute data with respect to land use 
analysis for rapid growth of cities. 

2. Study Area 

The Puducherry city is one of the tourism based city and situated in the 
east-central part of the Puducherry region. The geographical location is 11˚90˚N 
latitude and 79˚48˚E longitude. Puducherry city is located on a flat plain at an 
average elevation of 15 m from mean sea level (MSL) (Figure 1). The relative 
humidity is generally high and ranges to maximum of 70% during August to 
April and minimum of 60% during June and July. 
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Figure 1. Study area location. 

 
The temperature varies between 27˚C to 37˚C. Puducherry city is non 

contiguous geographic in nature and it is well connected by rail and road trans-
port and currently has airport facility. Population in Puducherry city has in-
creased from 3.48 million in 1991 to 5.44 million in 2011. It consists of 
Puducherry and Oulgaret Municipalities which covers 41.9 sq∙km with respect to 
urban agglomeration area as recommended in Comprehensive Development 
Plan for Puducherry City [16]. 

3. Methodology (Figure 2) 

In the present study, satellite data, topography sheets of the study area obtained 
from Survey of India (SOI), Revenue Village map, Comprehensive Development 
Plan report for Puducherry city and Indian Remote Sensing (IRS) LISS-III im-
ages will be utilised to understand the dynamic phenomenon such as urban 
sprawl/growth and for land use change detection/analysis. Using ArCGIS, the 
study area boundary map, will be scanned and converted to digital raster image 
and generate various thematic layer in respect of ground truth verification and 
then eight separate land use classes will be identified like, Residential, Commer-
cial, Industrial, Agricultural, Public and Semi Public, Grooves and garden, Traf-
fic and Transportation and Water bodies for the year 1997 and 2017. 

Analysis of land use classification and detection of the change of land use in 
urban agglomeration area as recommended in Comprehensive Development 
Plan for Pondicherry City. 
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Figure 2. Methodology flow chart. 

4. Results and Discussion 

In Indian cities, more than 30 percent of people are living in urban agglomera-
tion areas and facing serious crisis, in terms of basic infrastructure facilities, due 
to rapid growth urbanisation. The urban sprawl has been replacing a large area 
of highly precious agricultural land and as a result the changing land use of 
Puducherry city as been shown in Figure 3 & Figure 4.  

The study area of the Puducherry city and is located at 11˚90'N latitude and 
79˚48'E longitude and mostly depends on tourism activity. It provides direct and 
indirect Job opportunities and plays a major role in the integral part of economy. 
It is evident semi-vegetation covers more area in 1997.  

However, these areas have been changed under the demand from built up ar-
eas with respect to the requirement of increasing population. There is salient 
spatial and temporal change in the classification of land use in the city of 
Puducherry as shown in Table 1. 

The influential change has been ascertained in the land use classification such 
as residential, commercial, transportation and communication. The negative 
changes were observed in industrial, public and semi public, water bodies, 
grooves and garden and agricultural land and the same shown in Figure 5 & 
Figure 6. The built up areas (including Residential, Commercial and Industrial) 
have increased from 16.07 sq∙km in 1997 to 19.70 sq∙km in 2017 with a percent-
age change of 9.87 as mentioned in Table 2. The study revealed that prodigious 
urbanisation between 1997 and 2017 was due to conversion of 8.88 sq∙km of ag-
ricultural land to built-up area. 
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Figure 3. Map for change detection 1997. 
 

 
Figure 4. Percentage of Land use (1997).  
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Figure 5. Percentage of Land use (2017). 

 

 
Figure 6. Map for change detection 2017. 
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Table 1. Land use classification. 

Land use class General Description/subclass 

Residential − Residential Building with dwelling unit. 

Commercial − Commercial building with business activity. 

Industrial − Industrial building with manufacturing unit. 

Transportation & Commercial − Roads and bus stand, truck yard. 

Public utility and semi public − Government Building, Educational, Hospital and College etc. 

Water Bodies and Canal − River, Pond, Lake Etc. 

Grooves and Garden − Mangroves, Horticulture. 

Agriculture − Fertile Cultivable land. 

 
Table 2. Overall percentage change in a different class. 

 
Area 1997 

(sq∙km) 
Area 2017 
(sq∙km) 

Change in area 
(sq∙km) 

Percent change 
(%) 

Residential 13.25 17.1 3.85 9.2 

Commercial 0.72 1.0 0.28 0.67 

Industrial 2.10 1.6 -0.50 −1.2 

Transportation & 
Communication 

7.5 7.57 0.07 0.17 

Public and semi public 5.32 4.80 −0.52 −1.24 

Water bodies 3.08 3.07 −0.01 −0.02 

Grooves and Garden 1.02 0.73 −0.29 −0.69 

Agricultural 8.88 6.02 −2.86 −6.83 

 41.90 41.90   

 
Establishment of new high rise building such as mall which occupies a large 

built-up area consisting of textile trading complex, commercial outlets, recrea-
tion centres, hotels and several major multi branded retail outlets have been de-
veloping within the urban agglomeration area of the Puducherry City in terms of 
change detection land use classification as shown in Figure 7. The flow rate of 
touristor have been increasing from neighbouring states such as Chennai, Ben-
galuru and Andhra Pradesh to visit Aurobindo Ashram, Auroville, Arikamedu 
and other beach areas of the East Coastal Zone of Puducherry City.  

In view of above, the year-on-year increasing number of vehicles, coupled 
with inadequate parking infrastructure has made motoring in the city more 
congested. In peak hours the traffic congestion is at higher rate in the intersec-
tions. All the Government head offices, Central Business District (CBD) are lo-
cated in the centre of the city in boulevard. Hence the people residing in urban 
and other small and medium town areas need to reach the centre of the city for 
their requirements. This is one of the main reasons for increase in traffic conges-
tion. The carrying capacities of the existing roads are inadequate to manage the 
present vehicle population. 
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Figure 7. Change detection map (1997-2017). 

 
Mandate of rules for parking facilities at commercial complex, seems to have 

been missed by many multi story buildings. In some of the streets within the 
Puducherry City, parking on both sides is prohibited yet vehicles queue up due 
to insufficient of park lots. 

Between 1997 and 2017 the population increased to 64.4% while area of 
building land grew by 76.63%, it required more rate of land development it 
terms of population growth and it would have a significant impact to provide 
basic infrastructure facilities. There is an incredible change in agricultural land 
with negative growth of 6.83% which declined about 33% from 8.88 sq∙km to 
6.02 sq∙km between 1997 to 2017. This land has been utilised for urban and built 
up area like residential, commercial, industrial etc. Among the eight land use 
classification, grooves and garden cover only 0.73 sq∙km in 2017, while it was 
about 1.02 sq∙km. The agricultural land decreased from 8.83 sq∙km in 1997 to 
6.02 sq∙km in 2017 which indicates a negative trend (Figure 8 & Figure 9). 
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Figure 8. Change detection. 
 

 
Figure 9. Percentage change (1917-2017). 

5. Conclusions 

The present study analyzes the land use/land cover of the Puducherry city 
from 1997 to 2017 using Remote Sensing and ArC GIS in conjunction with 
Comprehensive Development Plan and various socio-economic parameters. As 
far as Puducherry city is concerned, the people from surrounding areas move 
towards Central Business District (CBD) to fulfill their day to day need and re-
quirements. The rapid growth of population in Puducherry city is about 3.48 
millon in 1991 to 5.44 million, in 2011 is one of the main reasons for an increase 
in the built-up area in Puducherry city. The Government of Puducherry has no-
tified that the whole Puducherry region comes under the Puducherry Planning 
Area. Puducherry city is one of the educational hubs with good infrastructure 
facilities and hence people have migrated from rural areas, small and medium 
town to the main city. Large retailers have set up shops in Puducherry over the 
years without adequate parking space leading to traffic congestion. Hence this 
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study suggests identifying the growth centres to decentralise facilities and con-
serve the natural resources. The upcoming building at commercial spaces must 
provide compulsory parking facilities unless they are located in a vehicle free 
zone. Paid public parking could also be introduced as in cities. Separate parking 
spaces have to be created for vehicle, especially two wheelers and four wheelers. 

This study suggests that an intensive decrease in agricultural land, accommo-
dation of dense population, consumption of natural resources are the prime 
challenges and due to these reasons the city would face for future development. 
Hence the planning policy must be made to regulate the urban growth and en-
hance the sustainable development in identified growth centres in and around of 
Puducherry city. 
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