RESEARCH Volume-03 ISSN: 2455-3085 (Online)
Joﬁ:‘;fl‘_’; Issue-09 RESEARCH REVIEW International Journal of Multidisciplinary

September-2018 www.rrjournals.com [UGC Listed Journall

Geographical analysis of Population growth and Urban Expansion of Aurangabad
city using Geoinformatics

M. Raju. U. Kharat; ’Miss. Kalpana. R. Kamble; & *Dr. Parag. A. Khadke

L2pesearch Scholar, School of Earth Sciences, Swami Ramanand Teerth Marathwada University, Nanded, Maharashtra (India)
3Associate Professor and Research Guide, School of Earth Sciences, Swami Ramanand Teerth Marathwada University, Nanded,
Maharashtra (India)

ARTICLE DETAILS ABSTRACT

Growth of population is increased a number of peoples in habiting given over the period of
time whereas urbanization is process of population focus in particular area. Urbanization is
the dynamic process of worldwide phenomenon. Urban growth is affected by human

Article History
Published Online: 07 September 2018

Keywords
Urban Expansion, GIS, Supervised
Classification, RS, Built-Up Land

interference and natural phenomena such as agricultural demand and trade. Urban area
extends in transformed times period were extracted by supervised classification technique
of satellite image, and then the population data were coupled to complete the analysis. The

remote sensing data and Geographical information system has been used widely to analyze
and the pattern of urban growth. These causes are influenced by population growth,
government policy and economic development. The built up area data and population data
were used to assess and investigate the urban growth process and its spatial pattern. The
mostly changes of land use in these areas can be described as other type of land use has
been converted into urban land.
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The growth of urban population in Aurangabad city considered from 1901 to 2011. The
highest growth rate of population in Aurangabad city was observed in 1981 i.e. 91.48 and
lowest the population growth rate was observed from 1911 to 1921 i.e. -6 per cent.
Presently total population in Aurangabad city is 1175116 persons and its decadal growth
rate in 41.17. There is significant decrease of agriculture area and increase in settlement
area from year 1991 to year 2017.The rapid urban growth has been transformed most of the

agricultural land and vegetation cover had been convert into residential area.

1. Introduction

The growth of urban population influx in the urban area and
physical expansion of the built-up area outside the city limit are
the investigation as important factor for increased demands for
more land as well as land use changes. Population Growth is
increased a number of peoples in habiting given over the period
of time whereas urbanization is process of population focus in
particular area. The process of urban growth is contributed by
population growth and migration. The built up area data and
population data were used to assess and investigate the urban
growth process and its spatial pattern. The mostly changes of
land use in these areas can be described as other type of land
use has been converted into urban land. The process of urban
growth is contributed by population growth and migration. Urban
growth is global phenomenon and it is also process of directly
impact on the ecological, economic and social activities in urban
area. The urban land use changes are a major issue of the
global level. Land cover is a which cover of the earth surface
and described changes include the land cover of urban area,
water bodies, settlement, forest land, barren land, agricultural
and recreational etc. The urban spread means the urban
settlements spread to the rural fringe like. Growth of built-up
area separate the city limits. Urban geography is the most
important branch of human geography it the study of evolution
of urban and its function and development of surrounding of
urban region. It is study to urban centers in situation of
geographical factor. Urban growth is indicating to the urban
population growth. It is the including population growth of urban
area and increased of urban size. The urbanization is
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depending on the social and economic activities in society and
development. Urban growth is the concern as the different
process of land use changes of urban area. Urban growth is the
defined the expansion of newly developed as the isolated areas
separate from the other area. The process of urban growth is
contributed by population growth and migration. Urban expansion
indicates population increase in urban areas, the growth of secondary
and tertiary activities. Indian cities are experiencing an
accelerated pace of growth since independence. Cities are now
emerging ascenders of domestic and international investments
in an era of economic changes, liberalization and globalization.
The remote sensing data and Geographical information system
has been used widely to analyze and the pattern of urban
growth.

2. Study Area

The selected study area was Aurangabad city in
Marathwada region, it is a district and divisional headquarter of
the Marathwada division. Aurangabad city is one of the famous
industrial and fastest growing cities in Asia and which is well
famous for its Industrial auto cluster. It is located in the central
part of Maharashtra. The figure no.1 has been showing the
location between 19° 53’ 59” North latitude and 75° 22’ 46” East
longitudes. The Aurangabad city is located on the Deccan trap
stand by dhudhna valley between the Lakhwara ranges of the
northern side and Satara hills are located in southern part of
city. Aurangabad municipal corporation was “A” class municipal
council it's having area about 54.4 Sg. Km in 1982. Then
municipal council converts into Municipal Corporation in 1982
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Additional 18 villages including corporation limits. It's having Aurangabad city was divided into 60 wards in 1991 (83) 2001
area of the city 138.50 Sqg.km In 2011.The total area of and (99) 2011.
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3. Objective base map of survey of India SOI topographic sheet map,

Satellite imageries LANDSAT-5 TM (1991), LANDSAT-5 T™M
(2001), IRS P6 LISS4 and Landsat-8 TM data were using to
map the urban growth from 1991 to 2011.the major land use are
identify from SOI Toposheet 47 M/7.the classify land use map of
1991, 2001, 2011and 2017.Sattelite images we are used for the
land use classification. Global Position System also uses to
capture the major features identification in the corporation area.

The collected data has been processed and analyzed by Present work has carried out with the help of computer based
using different quantitative, statistical technique. Prepare the  GIS software and Image processing software.
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5. Population Growth

A Growth rate of the population is expressed as a
percentage increased or decreased in population previous
census and hence this is called usually decadal growth of the

population. The trend of population growth of the study area
shows regular growth in population, which indications similarity
with the growth of population in Aurangabad city.

Aurangabad City
Table 1. Population Growth 1961-2011

z:)' Year Total Population Absolute Growth Rate Growth Rate
1 1961 97701 - -
2 1971 165253 67552 69.14
3 1981 316421 151168 91.48
4 1991 592709 276288 87.32
5 2001 833311 240602 45.36
6 2011 1175116 341805 41.017
Source: Census of India, Aurangabad District 1961-2011
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Figure no.1 Population Growth 1961-2011

The decade growth rate gives changed picture, which the
growth rate of population of Aurangabad city shows Continuous
increase of population from 1961-2011. The population growth
rate of the city which shows 69.14 percent in 1961-1971. The
next decade population growth rate has increased up to 91.48
in 1971-1981. The population growth rate of the Aurangabad
city has continually increased from the 1961-1981. While trend
of the growth rate of the city indicates decline during the decade
from 1991-2011 which is decreased population growth rate i.e.
(87.34) in 1991, (45.36) was 2001 and 2011 (41.01).

6. Ward wise Population growth

It is similarly significant that the ward level in the city area
and population distribution is uneven in the city, which is
generally economic and social aspects impact of the city area.
To identify the spatial design of population growth in the city
individually ward has been considered as a spatial unit.
Therefore the total population of the city is considered into five
classes they are as follows:

Table 2.Ward Wise Population Growth

Population 1991 2001 2011
Below- 5000 14 5 0
5000 - 10000 32 45 37
10000-15000 6 22 48
15000-20000 3 8 7
Above-20000 5 3 7
Total Wards 60 83 99

Source: Completed by Researcher
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Figure no.2 Ward Wise Population Growth 1991-2011

A proportional study of ward-wise population growth of
shows that, there are important changes in the population
Growth in different wards. The spatial growth of population has
observed the base on ward level in the city from 1991-2011.

Above given table no 2 shows the ward wise population growth
of Aurangabad city in 1991-2011, there were 14 wards with a
population of less than 5000 in 1991 but in 2001 it decreased to
05 wards, but in 2011 no any ward found in this category.
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The population growth from 10000 to 15000 in 1991 there
were 06 wards, and in 2001 it increased to 22 ward. In 2011 the
number of wards has increased to 48 ward having 10000-15000
population. There were a total of 05 wards in 1991, more than
20000 population and 3 wards in 2001 whereas in 2011, there
were 07 such wards having more than 20000 population.

7. Land Use Land Cover Change Detection

Urban growth is worldwide phenomenon and it is also
process of directly impact on the ecological, economic and
social activities in urban area. Remote sensing data has been
used for land use classification of land use changes. The
remote sensing is capacity to given the accurate and current

information to map making measure and display the different
element of urban growth. The urban land use changes are
mostly removed the vegetation and concert agricultural land for
human activities like housing construction, road construction
and livestock etc. The main causes are directly impact by the
urban growth these are economic development of area,
industrial growth, government policies and uncontrolled
population growth.

8. Land Use Land Cover Change in 1991-2001

According to table 3 showing that built-up area increased
22.25% (13.97 sg.km) of the total land area from 1991-2001.

Table No.3 LULC 1991-2001

Land Use Pattern 1991 2001 ngﬁ?ﬁnin Ct:rll_gcegri?la%
Built-up Land 34.5 48.47 13.97 22.25
Water body 1.47 0.3 -1.17 -1.86
Barren Land 35.14 52.58 17.44 27.78
Agricultural Land 48.18 22.39 -25.79 -41.07
Vegetation 19.55 15.13 -4.42 -7.04
Total Area(Area in Sq.km) 138.84 138.84 - 100.00

Source: Completed by Researcher

Barren land is the most of changes i.e. 27.78 percent (17.44
sg.km) of the total land area. It would also be observed that the
mostly changes on the agricultural land i.e.41.07 percent (-
25.79), agricultural area has continually decreased in this

9. Land Use Land Cover Change in 2001-2011

period. Vegetation area also decreased i.e.-7.04 (-4.42 sqg.km)
because of most of the Vegetation has been converted in to
built-up land and barren land, lastly water body occupied -1.86
percent (-1.17 sgq.km) water body depends on the monsoon.

Table no.4 LULC 2001-2011

Land Use Pattern 2001 2011 ng;rflg(;emin Chgrl;;edAriia%
Built-up Land 48.47 58.23 9.76 47.71
Water body 0.3 0.59 0.29 1.46
Barren Land 52.58 47.61 -4.97 -25.06
Agricultural Land 22.39 19.03 -3.36 -16.94
Vegetation 15.13 13.38 -1.75 -8.83
Total Area(Area in Sg.km) 138.84 138.84 100.00

Source: Completed by Researcher

According from the table no.4 showed that built-up land
highest occupied i.e. 9.76 sq.km (47.71%) the total area of the
Aurangabad city from 2001-2011. The increased of built-up land
evident of urban sprawl and other product of civilization i.e.
developed new housing societies, new housing construction,

road construction, and other. Waterbody had an occupying area
change 0.29 sg.km (1.46) because of water body has depends
on the monsoon. Barren land, Agricultural land, Vegetation
decreased respectively i.e. -4.97 (- 25.06 %), -3.36 (-16.94%)
and -1.75 (-8.83).

Table No.5 LULC 2011-2017

Changein LULC Area
Land Use Pattern 2011 2017 Sq.Km Changed in %
Built-up Land 58.23 64.58 6.35 50.00
Water body 0.59 0.48 -0.11 -0.87
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Barren Land 47.61 43.68 -3.93 -30.94

Agricultural Land 19.03 17.63 -1.4 -11.02

Vegetation 13.38 12.47 -0.91 -7.17
Total Area(Area in Sg.km) 138.84 138.84 100

Source: Completed by Researcher

According to given table no.5 showed land use land cover
change from the 2011-2017. It is the evident from the
supervised classification map 2017 that built-up area has been
increased to better than extend that the 2011 of Aurangabad
city. The built up area has been increased from 2011-2017 i.e.
6.35 sg.km (50.00 %), built-up area has been increased day by

day because of new housing societies and road construction
increased by the city limit. Water body, Barren Land, agricultural
land and Vegetation land has been decreased respectively i.e.-
0.11 sqg.km (-0.87),-3.93 sg.km (-30.94), -1.4 sg.km (-11.02) and
-0.91 sq.km (-7.17).

Table No.6 LULC 1991-2017

Land Use Pattern 1991 2017 Changedin | Area Changed
Sqg.km in %
Built-up Land 34.5 64.58 30.08 38.94
Water body 1.47 0.48 -0.99 -1.28
Barren Land 35.14 43.68 8.54 11.06
Agricultural Land 48.18 17.63 -30.55 -39.55
Vegetation 19.55 12.47 -7.08 -9.17
Total Area(Area in Sq.km) 138.84 138.84 100.00

Source: Completed by Researcher
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Figure no.3 Land Use Land Cover Change Detection 1991-2017

© RRIJM 2015, All Rights Reserved

31| Page



Volume-03, Issue-09, September-2018

RESEARCH REVIEW International Journal of Multidisciplinary

%
o Klometars

Legend

- Built-up Land
- Waterbody

| Barren Land

Agricultural Land

B Notural / Scmi Natural Land =

Map.No.3 Land Use Land Cover Change Detection 1991-2017

10. Growth of Barren Land

According to table no.6 and given supervised map from
1991-2017 has been showed land use land cover changing
continually. Which is indicates suddenly growth of built-up land
from the period of 1991-2017 i.e.30.08 sq.km. Overall 38.94 %
built-up area has been increased from the given period. The
agricultural and other land has been decreased but built-up land
(residential and public utilities) continuously increased. The
Geometric analysis has shown that water body area is reduced
by the -0.99 sq.km (-1.28 %) include the Salim ali Lake,
Sawangi reservoir and Kham river. The waterbody occupying

area is 1.47 sq.km in 1991 and 0.48 sq.km area in 2017. The
water body area was decreased because of the less rainfall.
After the satellite image supervised classification we have found
barren land increased 8.54 sg.km (11.06 %) area from the
1991-2017. The Barren land occupying the total area was 35.14
sq.km in 1991 but in 2017 barren land increases up to
43.68.sq.km. Agricultural and Vegetation land decreased
respectively i.e.-39.55 % and -9.17 %. Agricultural and
Vegetation area has been converted in to the residential area.
The main reason for urban land use changes development of
city, industrial growth and demand of settlement area.

Table No. 7 Aurangabad City
Growth of Built-up land 1972-2017

Increased Built-up | Total Built-up area
Sr.No Year Area land in Sg.km increased in %
1 1972 40.5 6.43 15.88
2 1991 138.84 345 24.85
3 2001 138.84 48.47 34.91
4 2011 138.84 58.23 41.94
5 2017 138.84 64.58 46.51
Source: Completed by Researcher
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Figure no.4 Growth of Built-up land
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above given the table no.7 has showed that the growth of
built-up land from the 1972-2017.The growth of the urban
changes was observed in from the aerial increase of the city
that accelerated the agricultural land transformed in to the built-
up land. The urban sprawl can be computed as presented in
above given table from the 1972-2017 built-up land increased
from 6.47 sq.km to 64.58 sqg.km. In 1972 the total area was 40.5
sq.km whereas 6.43 sq.km of them were under the built-up
land. Growth of urban population induces the built up area to
spread out. The growth rate of built up area is correlated to
population growth rate of city.

11. Conclusion

The decadal population growth rate gives changed picture,
which the growth rate of population of Aurangabad city shows
Continuous increase of population from 1961 to 2011.The
population growth rate of the Aurangabad city was continually
increased from the 1961 to 1981. Ward wise population growth
of Aurangabad city in 1991 to 2011, there were 14 wards with a
population of less than 5000 persons in 1991 but in 2001 it

decreased to 05 wards, but in 2011 no any ward found in this
category. Which is indicates suddenly growth of built-up land
from the period of 1991 to 2017 i.e.30.08 sqg.km. Overall 38.94
% built-up area has been increased from the given period. The
agricultural and other land has been decreased but built-up land
(residential and public utilities) continuously increased. The
water body area was decreased because of the less rainfall.
After the satellite image supervised classification we have found
barren land increased 8.54 sq.km (11.06 %) area from the
1991-2017. The Barren land occupying the total area was 35.14
sq.km in 1991 but in 2017 barren land increases up to
43.68.sq.km.  Agricultural and  Vegetation decreased
respectively i.e.-39.55 % and -9.17 %. Agricultural and natural
area has been converted in to the residential area. The main
reason for urban land use changes development of city,
industrial growth and demand of settlement area. In 1972 the
total area was 40.5 sq.km whereas 6.43 sg.km of them were
under the built-up land. Growth of urban population induces the
built up area to spread out.
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