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Abstract

Increasing Vehicular population and deterioratingldy of air is the by-product of rapid growth pbpulation
and haphazard urbanization in India. The urban fadipn in India has increased significantly fromi®2lion in
1951 to 285 million in 2001 and is estimated tovgto 540 million by the year 2021. In terms of ptage of
total population, the urban population has gonéraim 17% in 1951 to 29% in 2001 and is expecteith¢toease
up to around 37% by the year 2021. About 55 millrehicles were playing on Indian roads in 2001. @&heual
growth rate of motor vehicle population in Indissh@een about 10% during the decade (1991-200i) sken
that two wheelers are growing faster than cars. @dmc problem is not the number of vehicles indbentry
but their concentration in a few selected citieatipularly in metropolitan cities. It is alarminig note that 32
percent of all vehicles are plying in metropolitities alone; these cities constitute about 11gyerof country’s
total urban population. During the year 2000, mibi@n 6.3 million vehicles were plying in mega dfievhich
constitute more than 13 percent of all motor vedsdh the country. Mumbai is carrying the higheshigles
compared with other mega cities. Cities like Baogal Hyderabad, Jaipur, Nagpur, Pune show a vepioleth
higher than the mega cities like Delhi, Kolkata gpcesently.

Undoubtedly on one hand transport sector playsgaifgiant role in the overall development of a oats
economy, but on the other this sector accounta farbstantial and growing proportion of air pobiatialso. The
urban expansion, industrialization, lack of sergjoenergy and transport demands are leading toi@usicycle
of pollution.

The main aim of this paper is to analyze air p@lutcaused by increasing number of vehicles andffext on
the environment at present and in future by projgcthe number of vehicles and emission load. dbaleals
with the planning measures that should be adoptethdia to solve the problem of increasing vehicula
pollution.
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Introduction

According to the Inter-governmental Panel on Clen@hange (IPCC), the main sources of emissionrag
(26%), transport (18%), industry (19%) and buildif@0%) are the main sources of emissions. The traffit
accounts for about 80% of the passenger traffic @dfb of the goods. For vehicular motors emits uaio
pollutants, such as carbon monoxide, nitric-oxicbon dioxide and several organic compounds whieh
responsible for the deterioration of the environmém developing countries like India especiallgcrieasing
demand for private vehicles is outpacing the sumblyransport infrastructure — including both raaetworks
and public transit networks. The result is growteggestion and air pollution (Pundir, 1989; SarantH987).
The transport sector in India consumes about 16c3%il fuel based energy sources. The aim of thjgepis to
focus on the state wise emissions of variety ofupmhts and asses the quality of air, using regjecific mass
emission factors for each type of vehicles (Kamaiak991).

Global air pollution from motor vehicle emissiorss growing at an alarming rate because of rapid
urbanization and increasing use of motor transgortan the third world cities. Lax environmentaiopection
laws and policies, and poor maintenance of vehiales exacerbating this situation (Saranthan, 198fg
atmospheric pollutants associated with motor vekiduch as carbon dioxide, nitrous oxide, sulphoxidi,
particulate matter and lead often exceed World tHe@kganization (WHQO) guidelines in many large estiof
the Third World (like Mexico City, Sao Paulo, DelMumbai, Lagos, Bangkok, Jakarta, Manila, Seoulkaa,
Cairo, Tehran, Belgrade, and Istanbul). Althougtpéttion and maintenance programs to reduce emgsai@
an integral element of air pollution control progiain many industrialized countries, the same istne for
developing countries (Horowitz, 1982). On one haadsport plays a significant role in the overadlopment
of a nation's economy, but on the other this seatmounts for a substantial and growing proportérair
pollution in cities. Public transport systems hawe been able to keep pace with the rapid and aotist
increases in demand over the past few decadess@uges in particular have deteriorated and tredative
output has been further reduced as passengersthener] to personalized modes and intermediate @ubli
transport such as three-wheelers and taxis, addingaffic congestion. For vehicular motors emitrious
pollutants, such as carbon monoxide, nitric-ox@bon dioxide and several organic compounds. Strtiese
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pollutants concur in several physio-chemical phemeanthat take place in the air, thus contributinghe
formation of other pollutants (ibid). Many of thegellutants have injurious effects on human heal#fgetation
an materials, besides contributing to alteringdtreospheric characteristics (Seinfled, 1986). Aeothoint of
importance is that these pollutants are basicalgeighouse gases which have the property of incrgabie
amount of counter radiation by the atmosphere. $betor is a major consumer of petroleum fuels,aforost
half of the total consumption of petroleum produntindia is attributed to this sector mostly ire tform of high
speed diesel and motor spirit.

Study Area
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Figure 1. Map of Metro Cities of India

Growth in Transport Sector in Metro Cities of India — A Historical Perspective
Urban growth in India is quite alarming. Less tl&hmillion at the time of Independence about fivzabes
ago, the urban population has more increased dhautimes since then, and has reached 288 miltiprihe
turn of the century. The urban population is comiggad in 35 million cities and 3 mega cities adiog to 2001
census. Though this trend is commonly found in ndeseloping countries, in the process of adjustrfremh an
agricultural to an industrial economy, it has beeaproblem in India because of its rapidity iratiein to local
experience in urban development. The continued resipa of large urban areas poses the risk of palsic
economic and social breakdowns with serious palitmonsequences. The major metropolitan citieshan t
country are colonial creation rather than the pobaid indigenous economic development. The majozahto
the human environment today is closely linked wite way in which the cities in India are built (Rades,
1992). For example Delhi's population has multiblien times since independence, its land consumgistill
greater. Large cities of the country require higbrgy inputs to remain viable. In turn, high enecgpsumption
is causing ecological change in these cities.

The continuous stream of migrants from rural ateasetro cities creates various types of problems.
Some of the problems like housing is solved by ghoef innumerable slums, unemployment by increasatgs
of crime, sanitation and waste disposal by usagangfopen space, side of roads, vacant plots esidB all
these, increasing air pollution in large metroestis a cause of rising concern among scientist#jcans,
planners and even common man. To satisfy the toattegfpn requirements of commuters in metro citiendia
there has been a continuous growth of vehicledl ty@es. But the network of roads in these ciaes unable to
bear with the rising vehicular population. Thignainly because of narrow roads, lack of spaceuuhér road
widening, improper planning etc. The net resulthiat of traffic jams, congestion, increasing aiflygon etc
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(Hussain, 1992).
The data of the number of vehicles in metropolitéies in 1995 is given in Table 1. It is vividlyear from
Table 1 that larger cities have large number ofclel. Large number of vehicles are found in thérapelitan
Delhi followed by Bangalore where total registevethicles are 796,000. The following table depibtsdata of
vehicular population in metro cities of India.

Table 1:Growth Trend in Vehicle Population (in Thousands)
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Due to increasing standard of living and greatecipasing power of people it had been found thad percent
of the total vehicles is accounted by two, threg fmur wheelers, and buses

Increasing Vehicular Population in Metro Cities ofIndia

The number of metropolitan cities with a populatexteeding one million has increased from 5 in 118523 in
1991. This is expected to increase further to 5thieyyear 2021. The unprecedented rise in vehiggrilation
has hit the cities hard. Most city authorities tpdae scampering about to keep traffic flowing. akge and
efficiently managed public transport system wouwdliee ultimate solution for reducing air pollutioy reducing
growth of private vehicles on the roads (Rangangth@90).

The major road network in most of the cities evew1is characterized by narrow carriageways, poor
surface quality, absence or inadequacy of footp&thsome cities, a large proportion of road lengk right-of-
way (ROW) less than 10 meters. Most of the roasvokk has not been provided with footpaths. Evem th
available limited road capacity is reduced by wapm-street parking and encroachments. Surveys Shaoen
that about 30 percent of a carriageway of majodso@a Indian cities are encroached (Sibal and Sachd
2001).

Increasing Vehicular Emissions in Indian Cities

Vehicular emissions depend on two basic factorsnsport demand in terms of vehicle km for eachickeh
category and emission rates for different polligaithe former depends upon the modal share anthties

upon vehicle technology, speed, age/condition avat rconditions. Emission factors for different typef

vehicles, under typical conditions obtaining iniamcities are given in Table 2.

Existing estimated daily vehicular emissions baspdn generalized UT characteristics in cities of
various sizes in India by different modes are pregk in Table 2. It is seen that over 95 percentotdl
emissions pertain to Carbon mono-oxide (CO) anddoatbons (HC) which are largely emitted by pertinad
modes of transport i.e. two wheelers and cars. ribaniion of these personalized modes is as higB4as 91
percent in total emissions in cities of variouesiZTwo wheelers constitute nearly 60-70% of regist vehicles
in most of the cities. Buses contribute only aro@nuercent in total emissions (Sibal and Sachd2®@l).

With deteriorating level of mass transport serviaed increasing use of personalized motor vehicles,
vehicular pollution is assuming serious dimensionsost of the cities.

119



Journal of Poverty, Investment and Development iiste org
ISSN 2422-846X  An International Peer-reviewedrdal Tl
Vol.13, 2015 IIS

Table 2: Category wise Fuel Consumption/ day (in Ko Liters)
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Table 3: Category wise Emissions/day (in Tons)
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Conclusion

Based on the above tables the following conclusmmdd be made. The majority of the fuel consumptiy
vehicles for all cities in Category 1 to 5 is cdmited by cars and two-wheelers and they account to
approximately 65 percent to 90 percent of the tetaissions produced by all modes of transport.dte@ory 6
cities, although cars and two-wheelers consume tlems fifty percent of the total fuel consumption all
modes, the total emission produced by these twoes@ more than 60 percent. This is due to higklle¥
congestion in these cities resulting in slow speadd thus higher emissions. In Category 5 and i@sgit
Intermediate Public Transport vehicles account8ddl23 percent of the fuel consumption, respelstivéile
they contribute to approximately quarter of theak@missions by all vehicles. It could be concludeat cars
and two-wheelers are the major contributors to tthtal emissions produced by all vehicles in allesit In
Category 5 and 6 cities IPT vehicles also contaksignificantly to total emission levels. It is dgnt that more
public transport vehicles would decrease the ttgiksion produced on the road. The public transpatem is
the most effective way to reduce the number ofcalebias well as the total emissions on the roai iShalso
the only way to a more equitable allocation of raghce with people, rather than vehicles. The &ffet
incorporating adequate public transport (rangitgnfi30 to 70 percent) in 87 urban centers in Indithé future
year (2021) clearly illustrate the above.

Planning Measures

The following measures should be taken for susktdéndevelopment in general and metrocities in palei .

A. We should check the heavy migration from the cowsntie - Bihar, West Bengal, Orissa, UP and Jammu
and Kashmir etc., who are coming to the urban esnin search of their livelihood and security by
providing them suitable jobs and by making agrimdt scientific oriented in the country sides. And
maximum stress should be put on small scale indssénd agro-based industries. By giving the guagan
of safety of life and property, the heavy influeifn the disturbed areas may be stopped.

B. Decentralization of industrial and commercial ungsvernment, semi-government offices to the dtgell
towns or to the rural areas can help in reducingration to the city centres and at the same tirdediag
air pollution to a greate extent.

C. There has been a phenomenal growth in the numbegrebnalised vehicles. So in the case of metrgpoli
cities, where the demand is large, particularlyhi@ peak hours, the MRTs .(mass rapid transpotesys
should be introduced. More flyovers at busy traffitersections can also help in reducing the pioifuto
some extent. The success of the sub-urban rail aretiun Mumbai, Kolkata and Delhi metro are
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encouraging precedents in this direction. Now Jaipa follows suit. The railways are seven to eitijmies
more fuel efficient than road transportation. Sacdystem should also be introduced in other metfash
would not only help in conservation of fuel, butctoeck air pollution also.

D. As compared to the international average, the sapacity vehicle in India consumes about eighifteen
percent more fuel resulting inmore pollution whidn be avoided by making light bus bodies, usdesfs
belated radical tires, electronic control deviced ime to time testing of emission level.

E. Last, but not the least illegal migrants from Bauglsh and Myanmar should be stopped immediatety les
the cities lose all sense of identities and fuitigeenvironmental degradation.
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