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HOW ‘GEOENGINEERING’ CAN FIGHT AGAINST
CLIMATE CHANGE AND GLOBAL WARMING

Raghav Mittal

Global Warming. In simple words, Global warming refersd@ the exponential increase in the
earth’s surface temperature which further disrupts the natural nd biodiversity and hinders

e have been seeing
in any way? It may not do
e have been several articles

gglinprecedented rates (NASA 2014). The

. e possible solutions that would cease the

process of climaté€c @eXamine the potential mitigations in order to fight the wrath
of global wa S

lead ffom the present condition- he can either start his journey
obable adjustments in the natural processes or he can continue

though global warmi mate change may not have been a joint effort of the anthropological
race, it is the need of thBPhour for the common man to unite and fight against the catastrophe of
global warming using tie technique of geoengineering i.e. the use of technological advancements to
intervene in the natural biodiversity and reduce the impact of climate change.
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Before we move forward into the scientific explanation and application of geoengineering, it

IS necessary for us to analyze and unveil the reasonsresponsible for the failure of the common
approaches that the common being used to fight climate change. Several and varied methods have
been tested and implemented to deal with the problem

GlOBAl WARMING EFFECTS of global warming but, unfortunately, the bag of
success is still empty. The conservative and primitive
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. Craig Welch states that planet Earth
Figure 1 An Infographic displaying the causes and further |y requires a revolution to get rid of this catastrophe and

effects of Global Warming and Climate change. #f is on the humans to either let nature take care of

elf or to take charge and bring about the positive

and climate change are continuously disrupting our mother
planet. It is becaus sun? Or It is because of the recklessness of the homo-sapiens?The article,
“Global warming is b sed by humans, not the sun, and is highly sensitive to carbon, new
research shows”, pu@lshed in The Guardian by Dana Nuccitelli states, “The
recentintergovernmental Panel on Climate Change (IPCC) statement states that 95% of global
warming is caused due to anthropological activities.” In addition to this, the research study, “Small
influence of solar variability on climate over the past millennium”, published in Nature Geoscience,
inspects the impact of the sun on the global climate over the span of 1000 years. The paper also
indicates that the energy released from the sun, solar energy, and trivial effect on the planet’s
temperature change and cannot be accounted for the increasing warmth (Schurer, Tett, Hegerl 2).
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The authors of the above mentioned paper also concluded that the exponential increase of climate
change is because of the rapid rise in the emission of the greenhouse gases after the 20" centaury,
and are in accordance with the IPCC and Imbers statement that we, the common man, are the
central cause of recent climate change (Schurer, Tett, Hegerl 3). Well in this case, if humans have
the capability to ruin the Earth’s temperature because of their deeds and desires, then they very well
have to potential to solve this problem and make mother Earth a merry heaven again.

The next major question that arises is, “How do we influencegPCaus® temperature change?”
Knowingly or Unknowingly, even the smallest of our ever actions sum up slowly and
gradually to increase the Earth’s surface temperature. The agfd tribution of anthropogenic

greenhouse gases, some of them being: - on dioxide, nitro
disturbance in the Earth’s ecosystem and theref§/ mark the start of the awry of
climate change (Santer, B.D, M.F. Wehner e

on dioxide levels from 280
The National Oceanic and

volution (Robert Kunzig, “Climate
Elow given pie chart displays the major
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Figure 2 The Greenhous y due to human activities.

can help us create a habitable place for our further
1 professor at the Harvard University)

ether a new kind of response to global warming, and hence,

prevailed responses of mitigation and adaptation to global

, “International governance of a possible geoengineering

intervention to comba change”, by John Virgoe states that there have been several research

studies that intent to fy{d the most suitable technology to practice the scientific approach of

geoengineering. In simple words, most of the geoengineering processes target to mitigate the effect

of activities like deforestation and fossil fuel burning on climate without actually terminating these
activities.
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As compared to all the nuclear and fossil practices, renewable energy and technologies are
one of the most suitable and eco-friendly means to generate energy in the environment. A proficient
thermal geoengineering method, Ocean Thermal Energy Conservation (OTEC), uses the
temperature difference between the different layers of the ocean to generate electricity. The topmost
zone or layer of the ocean, also called as the epipelagic zone, which is hot in temperature and lacks
rich nutrient, is now mixed with the inner surface of the ocean that is cold, rich in nutrients and is

pathogen free, to generate electricity or create
OTEC - How I WoRrks
National Renewable
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Sea Water es that the vast te
requifas a huge amount o lal resources.

In his paper, Penney also es that, “all that
i you don't even know if two

er deploy it whether a tropical
storm will then@vipe it out.” Though there
havg been eral debates about the

A vaer Electriity OTEC in the real world, this
' applied Science has several advantages. In
Anne Finney’s engineering journal,

ean Thermal Energy Conversion”, the
research professor at The University of
Guelph states the three shortages that can be
solved through the OTEC technology. To start
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Figure 3 Working of the OTEC Technology. . . .
g 9 of e with, Finney claims that “for every 1,000

liters of water i processeﬂe OTEC process, 5 liters of fresh water is created,” therefore

e inth duction of clean and fresh water. Secondly, the paper illustrates
the fact that OTEC, 1 causes thermal pollution, because processing od cold sea water has
no further impact on th mate. Lastly, the writer explains how the scientific method of OTEC
regulates the amount of’carbon dioxide, one of the leading greenhouse gases, in the environment.
“OTEC does not discharge any CO, and the deep water mixing with the upper layers of the ocean
actually helps to grow phytoplankton, algae and coal which may lead to an increase on CO,, fixation
in the atmosphere” (Finney 36). As stated earlier, the ocean thermal energy conservation may have
several drawbacks when it comes to infrastructure and expenditure. However, the scientific
approach is a consistent renewable source of energy and is something that the present society needs
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to include in their lives in order to support and practice the ideal practice of sustainable
development.

Apart from the OTEC technology, there are still some economic and practical stones that we can
step on and save the planet we call home. Making clouds more reflective, enhancing weathering of
rocks and fertilizing the oceans are the Other noteworthy practices that can be included in
Geoengineering. One of the most basic and simple way to cool the et down is to make the
stratosphere and the clouds more reflective to the incoming sunliglt. research study, “The
geoengineers: geoengineering and the geopolitics of planetary ication”, by a professor at The
Queen Mary University of London, Kathryn Yusoff, propos, sible techniques that could

i
%\osphere for years,

light back into space”

of geoengineering”, states
that the hod of seeding sulphate
articles i

sful technological advancement

it is very much similar to how the

anic eruptions cool the planet. Yusoff

Iso states the other methods of
geoengineering which are weathering, or
rather enhancing of rocks. With increasing
technology and advance resources, some

geoengineers have proposed to
N N .
Figure 4 The working of how Sulphur particles would be emitted in the exponentially speed up the complex

atmosphere. natural and chemical process by

- distributing  pre-weathered rocks and
stones out in several S. Rather than relaying on the natural weathering process that take
millions of years, this b@g®sted method could absorb carbon out of the atmosphere very efficiently
(Yusoff 6). Though, this form of geoengineering is very specific to location and region, it has no
further consequent effect on the biodiversity and is also cost efficient. The final and the third form
of geoengineering that is proposed in Yusof’s research article is ocean fertilization. According to
the IPCC Fourth Assessment Report, “Climate Change 2007”, “The method of ocean fertilization
encompasses boosting the number of phytoplankton’s in the oceans by adding iron rick nutrients to
the water.” As states above, the added planktons in the ocean will not only reduce the carbon
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footprints in the environment by burying it on the ocean sea floor, but will also minimize the rate of
ocean acidification and enhance the ocean biodiversity (Yusoff 8). A study, “The Physical Science
Basis”, published in The Cambridge University Press by T.F Stocker, verifies that the practice of
ocean fertilization will actually be efficient in moderating the rate of sea-level rise. As discussed,
these methods are quite sustainable and efficient. However, the common man will have to face
several hurdles and bumps in order to incorporate these practices and methods in their daily
routines.

There have been many discussions and debates over t proach and methodology of
geoengineering that have been concentrated on the evaluation ost efficiency and technical
feasibility. These debates include several questions about
failure involved in the geoengineering practice. Chapter
Concepts and Methods”, in the 2014 IPCC repo i

and examines the possible judicial, ethical,

problem that is discussed in the above stated

does not allow the measure of risk involved. es that the possible risk of
ture and investment and the

imilar to the natural processes, and
¥ poses for itself (Keith 2).the amount of

onflicts that may arise because of geoengineering can be the
incapability of the co control the international global norms. “Whether or not they were
actually responsible, the BPerators of a geoengineering project could be blamed for harmful climatic
events that could plausibly be attributed—by an aggrieved party—to the geoengineering” (Keith 6).
In addition to this, there have also been debates about the ethical aspects associated with the
intervention by the mankind in the Earth’s natural biodiversity. In one of her interviews, Ken
Caldeira (a climate scientist at The Stanford University) asserted that, “I think it's going to be easier
and cheaper to avoid making a mess than it will be to make a mess and then try to clean it up later.”
The above statement by Caldeira showcases the prime unethical concern of geoengineers and

85

INTERNATIONAL JOURNAL OF RESEARCH IN SCIENCE AND TECHNOLOGY




International Journal of Research in Science and Technology http://www.ijrst.com

(JRST) 2016, Vol. No. 6, Issue No. IV, Oct-Dec e-1SSN: 2249-0604, p-1SSN: 2454-180X

elevates the question of whether the common man should intentionally manipulate the natural
biodiversity. Keith states a similar worry as ‘The slippery slope argument.” He contends that the
intervention in the Earth’s natural processes in order to fight human induced climate change would
open further doors for the future generation to systematically alter global environment to fulfill
human wants and desires (6). In his paper, Kieth also states, “Rather than attacking the problems
caused by fossil fuel combustion at their source, geoengineering aims to add new technology to
counter their side-effects.” Keith’s statement asserts to the vi that the approach of
geoengineering will open future gates for the common man t chalant towards the
biodiversity and will not make any precautious efforts in their lives to reduce the impact of
global warming. It is crystal clear that the mankind guides ment is a number of ways
everyday, from practicing agriculture using fertilizers to di

wants, or to utilize wind and solar radiations for ener

we not move a step forward to these local managem

doing this, are we actually crossing the mora

question is on us to decide, whether we want

processes and the natural biodiversity and act in our living, or whether we
want to stick to the old dated ways of fighti and seek happiness in the
minutest of the visible changes that g

said in one of the conference

eering, “technology can, and often

¢ first oil well and an America with cars

s we're capable of remaking our energy

he past several years, technological advancements have

Ples, who would have thought that he would come up

electricity, therefore, minimizing the carbon footprints

to promote the practice sustainable development. The need of

C climate change, and at the pace we are progressing, the goal

technological inventions. Through geoengineering, as a practice,

has various disadvant flaws, but it is the only viable option we have for now that could

help us in dealing with ti#”problem of global warming and climate change. Therefore, the only way

to survive and improve the current temperature conditions is to take a different approach and

combat the problem is a completely unnatural way i.e. intrude in the natural processes and the
natural biodiversity using technological advancements.
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