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Abstract

Global Warming is now becoming a challenge for survival of species on
Earth and draws attention of many modern societies, power and energy
engineers, academicians, researchers and stakeholders to go for deeper study.

During 21st century, the environmental consequences of increased levels of
atmospheric carbon dioxide lead to the considerable impacts upon Earth's
weather and climate change. It is due to faster consumption of hydrocarbon
fuel in the transport sector which is posing global threat of increase of green

house gases through tail pipe emission. It is also a known fact that major
greenhouse gas H20 substantially warms the Earth, minor greenhouse gases
such as CO, have also considerable effect. To sequestrate the Carbon Di-oxide
and Carbon Mono-oxide many methods were tried to reduce the impact of
environmental issues. But it is noticed that plant and trees are the most effective
source to absorb the carbon being released through green house gases. In this
paper a study has been carried out to focus on planting trees, that forms a
tunnel when matured, along roadside to sequestrate the carbon released from
exit gases of transport, as vehicles are increasing every year in manifold
especially in developing country like India. Authors have taken many readings
at different places in Lucknow City and concluded that if trees are planted
along roadsides, the carbon can be sequestrated optimally, if green coverage
tunneling with sufficient matured trees is present along road sides. Thus planting
trees according to the rate of release of carbon can be the most effective solution
for curbing the impact of climate change. This can make Green and Clean
Environment and need maximum coverage by media too so that people may
start planting trees in residential areas also.

1. INTRODUCTION

the basis of the recent data, 80% of the population
of the country still lives in rural and suburban areas

G lobally, faster consumption of hydrocarbon
fuels in the transport sector is creating threat to
the environmental and ecological imbalance and
thereby depletion of hydrocarbon fuel is causing
another challenge to oil reserves. In view of these
issues, extensive researches are being carried out
to explore the alternative energy sources and to
find out appropriate energy conversion system. On

where the means of transport is motorbike, jeeps
and cars. This is releasing exit gases through its
tail pipe and damaging environment. Light
vehicles in India have gone to around 1.4 million
as per data available in 2013 from Ministry of
Transport, India. India has became 3" highest
polluted country realizing heavy carbon to the
extent of 1560 million tonnes every year in
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comparison with those of Chinaand USA that are
releasing 21,000 and 20,560 million tonnes
respectively. This has major impact on climate
changeglobally.

Global Warming and Climate Change refers
to an increase in average globa temperature.
Natural events and Human activities are believed
to be the main contributors to such increase in
average global temperature. The climate change,
caused by rising emission of Carbon Dioxidefrom
vehicles, factoriesand power stations, will not only
affect the atmosphere and the sea but also alter
the geology of the Earth. Emission of Carbon
Dioxidedueto the use of fossil energy will change
the climate and the temperature with an estimated
increase by 2°to 6° Cwithin year 2100, which is
a tremendous increase from our current average
temperature of 1.7° C as predicted by IPCC.
Forecasts indicate that major storms could
devastate New York City in next decade whereas
Gulf countries could get affected badly well before.

Predictions of catastrophic global warming are
based on computer climate modeling, a branch of
science still in its infancy. There are also no
experimentally validated theoretical evidences of
such amplification [1]. The CO, levels have
increased substantially and are expected to
continue doing so and humans have aso been
responsiblefor thisincreasein environment. There
is, however, one very dangerous possibility. Our
industrial and technological civilization depends
upon abundant, low-cost energy. Thiscivilization
has already brought unprecedented prosperity to
the people of more developed nations. Billions of
peoplein thelessdevel oped nationsare now lifting
themselves from poverty by adopting this
technology [2-5].

Industrial conversion of energy into formsthat
are useful for human activities is the most
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important aspect of technology. Abundant
Inexpensive energy isrequired for the prosperous
maintenance of human life and continued
advancement of life-enriching technologies.
People who are prosperous have the wealth
required to protect and enhance their natural
environment [6-8]. Currently, the United Statesis
anet importer of energy. Americans spend about
$300 billion per year for importing oil and gas —
and an additional amount for military expenses
related to those of imports.

Thus, we have to think how to sequestrate
carbon being released while using huge quantity
of Hydrocarbons every year and burning it for
producing energy to cater current needs. The paper
describes the detail about carbon absorption
process through plant and how it can reduce the
carbon being emitted in the atmosphere especially
by transport sector alone. It is found that if we
plan and develop proper scheme of road
construction and planting trees along road sides
to form tunneling by green coverage. It can have
major impact to sequestrate it without damaging
environment and making our future generations
also happy.

2. METHODOLOGY OF
TRANSFORMATION INTO OXYGEN

2.1 Processof Carbon Absorption Ratesby Trees

CO

2

White oak treeslive about 100 years, reaching
heights of 100 feet or so, with trunks about 9 feet
in diameter and canopies about 60 feet around [9].
A tree of a given height has a volume roughly
equivalent to acylinder whose diameter isthat of
the trunk at the base, if assumed. So, a 100-foot
treewitha9’ trunk has avolume:

v=nrzh=n* (4.5%) * 100=6362 cubic feet (1)
One cubic foot of white oak weighs 47 Ibs.

(assuming living weight). So, the tree at maturity
will weigh 299,000 pounds. If thetree grows at a
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uniform rate, it will be 2990 pounds per year over
its 100-year lifespan. About 60% of aliving tree
is cellulose; the rest is mostly water; only the
cellulose contains carbon. So that is2990 * 0.6 =
1794 pounds of cellulose per year.

From polyglot, Cellulose, CH, O,, isproduced
from CO, as:
6CO, +5H.,0 — CH, O.+ 60, (2

The sequence of reactionsthat resultsin cellulose
Is much more complicated, but it doesn’t matter
for thisanalysis:

Atomic weights are (very round numbers):
C=12, H=1, O=16. To produce 1 mol of cellulose
(162 g) requires 6 mol of CO,, (264 g) and 5 mol
of water (90 g) and releases 6 mol (192 g) of
oxygen. Therefore, it can be figured out the
quantity of CO,, absorbed from the mass of the
tree. 1000 kg of tree soaked up 1630 kg of CO,,

e S0

1794 lbs* 1.63 = 2924 Ibs of CO,, A3)

Inayear’stime, asingle white oak gains 2990
Ibs, trapping 2924 Ibs of CO.,,. It releases 2130 Ibs
of O,, . It takes 0.68 white oaks/ year to convert a
ton of CO,, .

Therefore, you can figure out the quantity of
CO, absorbed from the mass of the tree. 1000kg
of tree soaked up 1630kg of CO,,... all that remains
isto figure out how fast your trees grow and how
densethey are. Different trees have very different
growth rates and densities of their wood. But, we
knew that, the study of density of various species
and their growth rates can al so be done separately
in terms of height and girth. It is also learnt that
threetrees can offset 1 ton over the next ten years.
The Green fleet project suggests that 17 native
Australiantreeswill absorb the CO, of a“typical”
car that will produce 4.3 tonnes- CO, in a year.
The trees turn CO, and H,O into cellulose
(CH,,0,) and oxygen. For finding better dataone

hasto go far aresearch project on the devel opment
of sustainable timber farms.

2.2 Fertilization of Plantsby CO,

Plant life provides alarge sink for CO,. Using
current knowledge about the increased growth
rates of plants and assuming increased CO, release
as compared to current emissions, it has been
estimated that atmospheric CO, levelsmay riseto
about 600 ppm before leveling off. At that level,
CO, absorption by increased Earth biomassisable
to absorb about 10 Gt C per year. At present, this
absorptionisestimated to be about 3 Gt C per year
[10].

As atmospheric CO, increases, plant growth
ratesincrease. Also, leavestranspirelessand lose
lesswater as CO, increases, so that plantsare able
to grow under drier conditions. Animal life, which
depends upon plant life for food, increases
proportionally.

It is also learnt that plant response to CO,
fertilization is nearly linear with respect to CO,
concentration over therange from 300 to 600 ppm.
Wheat growth is accelerated by increased
atmospheric CO,, especially under dry conditions.
Orange and young Pinetree growth enhancement
with two atmospheric CO, increase — that which
has already occurred since 1885 and that projected
for the next two centuries. The relative growth
enhancement of treesby CO, diminisheswith age.
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3. FIELD DATACOLLECTIONAND STUDY

A study was conducted during May 2016 in
Lucknow city at different locations where major
transport vehiclesply.

Considering all other factor constant, the data
of (%) percentage of Green Coveragevs Temperature
was taken at different locations of the city.

Table-1: Green Coverage and Temperature taken on * Date: May 07, 2016 at 12:00 Noon to 12:30 pm at different
location of City, Lucknow

S. L ocation at Which Green Coverage in Tempe ature
No. Reading istaken Percentage (in Deg Centiarade)

1 [Doordarshan, Ashok Marg 65 41.8

2 |Gomti Nagar 40 27

3 |Chak Gdaria 2 47.8

4 |Khurdahi 25 424
Source * Prof. Bharat Raj Sngh, School of Management Sciences, Lucknow
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Fig.2: Green Coverage vs Temperature at Different Locationsin L ucknow

Table-2: Green Coverage and Temperature taken on *Date: May 17, 2016 at 3:15 pm to 4:30 pm at
different locationsin Lucknow City.

S. L ocation at Which Green Coveragein Tempeature
No. Readingistaken Per centage (in Deg Centigrade)
1 |Ambedkar Pak 5 50
2 |Lohiyapark 60 414
3 |Gomti Nagar Vigtar 30 454
4 |Cantonment 75 1.1
Source:** Prof. Dhruvsen Singh, Lucknow University, Lucknow
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Fig.3: Green Coverage vs Temperature at Different Locationsin Lucknow
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3. RESULTSAND DISCUSSION

According to the data taken on two days,
atmosphere was clear and sunny. The vehicles
moving on roads were considered average, same
excepting Chak Gajaria.

e The first data was taken on 07" May, 2016
showsthat temperature at Doordarshan Kendra
waslowest t041.8°C, whereasat Chak Gajaria,
it was highest to 47.8° C. Though the rate of
vehicle movement was 15-20% compared to
that of Doordarshan Kendra [Table 1]. There
was about 5°C temperature difference which
showed that carbon sequestration at Doordarshan
was high where vehiclemovement numbersand
green coverage was high [Fig. 2].

e From the second reading taken on 17" May,
2016, it was observed that the temperature at
Cantonment area was lowest to 41.1°C and
Green Coverage was 75% and vehicle
movement was also high [Table 2]. Whereas,
at Ambedkar Park, the temperature was highest
to 50°C, Green Coverage was hardly 5% and
vehicle movement was high. There was a
temperature difference of 10°C. Thisshowsthat
at Cantonment Carbon Sequestration wasvery
high being High Green Coverage and heavy
vehicle movement [Fig. 3].

From above, it is noticed that in case vehicle
movement is high and Green Coverage is low,
practically, Carbon Sequestrationislow and where
the Green Coverageishigh and vehicle movement
Is high, Carbon Sequestration is high. This leads
to absorb carbon being emitted from tail pipe of
vehicles. If proper project of tree plantation is
executed along the road sides, that will have very
positiveimpact to lower down the global warming
effect dueto increased transport uses by devel oped
and developing countries.

4. CONCLUSION

From the above study, it isconcluded that, there
areno experimental datato support the hypothesis
that:

¢ Increase in Human Hydrocarbon use or of
atmospheric Carbon Dioxide and other
Greenhouse Gases are causing or can be
expected to cause unfavorable changesin global
temperatures.

e Ascoadl, oil, and natural gases are used to feed
and lift vast numbers of people from poverty
acrossthe globe, more CO, will bereleased into
the atmosphere. Thiswill help to maintain and
improve health, longevity, prosperity, and
productivity of all peopleinthe developed and
developing countries.

e Human activities are producing risein CO, in
the atmosphere. Mankind is moving carbon in
coal, oil, and natural gases from underground
to the atmosphere, where it is available for
conversioninto living things. By planting more
trees along roadsides, we will be living in an
increasingly lush environment of plants and
animals as aresult of this.

e CO, increase that will be absorbed by trees
planted around residential areain urban, semi-
urban, rural areaand roadsideswheretransport
vehiclesare extensively running will make our
living healthier.

Our childrenwill thereforeenjoy living on Earth
with far more plant and animal lifewith whichwe
areblessed, provided, we haveto plan and execute
considerable projectsto plant treesalong road sides
as per load and rate of vehicular movement. Trees
along roadsides can make Green and Clean
Environment and need maximum coverage by
media so that people may start planting trees in
residential areas also.
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