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INNOVATIVE APPROACHES FOR CLIMATE
CHANGE MITIGATION

Aparna B. Rathore

i idyalaya, Japur
Assistant Professor, Department of Botany, Kanona PG Mahila Mahavidya
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Abstract

Climate system s 8 complo, inforactive Systen consssting of atmosphore, land surtace, SNOW and ko, oceans. oy,
water bodies and tang thngs. The global temperature & mantaned by & balance botweon heat lom the sun ang
coolng from reflecting some of the heat by the Earty's surtace and simosphore back 10 tho space Bt owing Lo »
VeI INCIEASING (reon house gas omissions, Hom polution Apht from the boguving of the Indusinl fevilbon k.
resuited In mcreasng temperature, risng sea lovel, droughts. floods, melting polar e caps, ec M the phiviamonin
relating 10 whal Is termed s globa) warming and clmate change. Clmate chango refors 10 & stalsticalty suyinb vy
change n ether the mean state of the chmate of in s voriability (i terms of lemporature, MMOSPICOC presus
precipitabion stalus eic ) perssting for an extending penod (typically decades o longoer). Cimate Chango Tus boas b
habital ragmentation. migraton of hatsinl. chanpes m tha We cyclo pattemn of a species spraacing of o vy
species. changes in the growth andt development patterns. mcroased marmbor of forost hires nsoct post i
human dueases oIc This popor basstilly ISTusS0s vianoas Probies 1esuiling due 10 Clmato ¢hange g v«

nnovatne methods ke Qeo-enpgaeming and cabon sequesiralion lechniquos which can be DOsE prabond v
lowering greenhouso gases and honce can act as elfecive chmate change MIQANON stratdgs

Keywords: Ctimato chango. Plants, Carbaon sequestration. Clmate change mitigation

Introduction fegional scales since the pre mdustngl o

L T —

Chmate system Is a complex, interactive system
consisting of atmosphere, land surface, snow
and ice, oceans and other water bodies and
living things. Climale change relers 1o a
statistically significant change in either the moan
stato of the climate or In s vanability (in terms
of temperalure, almospheric pressure.
precipitation status etc ) persisting Ier gn

extending period (typicaily decades or longer)
(Lovejoy and Hannah, 2006)

Chmate change is one of the mos! imporam
giobal environmontal challenges facing
humanity with imphcations lor food production,
natural ecosystems, freshwator supply, hoalth,
elc. According 10 the Intes) sclontitic
assessment, the earth's climate system hag
demonstrably changed on both global ang

Further evidence shows that most ol I
me\lﬂﬂ ‘0"0 pei m, obsotved ovey the
o yoars, is attributable to hurnan ik
(S‘smmw et al, 2006) (Figure-1) This pa
- discusses various problems sl
CER R Sl change and vanous Himoviss
muqthomdms ‘llko Qoo-onginoermng and coaiv
practiced lan techniques which can v el

for M""ﬂ QroonlKirIse (s !
hence can acl as ellective clinate s ke
mitigation strateglos

Impacts of global warming and chma
change

The GHG OMISKIONS hive W eaas! 1
oM 197010 2006 Accordsng to e 1
feport due 10 the anthropogen F
onissions the QOB mwan termper
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ed to rise from 2-4.5°C and of India from
;?fxcwmendoimmuy. Ramfall over
India is predicted 10 InCreaso (Hougton, 2003).
The ENSO (El Nino Southern Oscillation) has
direct impact on the indian monsoon. The rise
in temperalure is causing the glaciers and ice
caps to meit and also thermal expansion ol
water which has resulted in a sea level nse of
1.8mmJyear from 1961-2003, but from 1993
2003 this pace has aimost doubled. The sea
level in India is predicied to rise by about 88 cm
by 2100 (Lovejoy and Hannah, 2006) This is
resulting Into salinity ingress and aiso the
submergence of the low lying areas and islands.

Annus! Greenhouse Gas Emissions by Sector
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Figure-1; Sectoral GHG emission (McKeon and
Gardner, 2009)

The satelfiite data shows a 2.7% decline In the
Arctic ice content by each decade since 1978
and 2 million square km of the permalrost
declined il 2000. The IPCC report also confirm
of an increase in the number of the droughts
since 1970s. An increase in the incidence of heat
waves has also been reporied all over the world.
The winters have become less severe. The
thunderstorms, cyclones, hurricanes eic have
all increasad in number (Anonymous, 2003),
Tb.o‘ sclentists believe that global warming
m In & rise in the ternperature, will lead
16 Gooling of the stralosphere along with tho
0 ‘feading 1o a siow pace of ozone hole

e

The agricultural yield will decline due 1o
droughits and fioods The tores! area will show
a high net pimary productvily (NPP) due 1o the
high level of CO, they will become mature fast
and would become carbon sources rather than
sinks The deserlification will Increase
(Anonymous, 2003} Human health is also going
to suffer due to an increase in the tropical
diseases ke vector-bormne diseases (malana,
dengue, chikangunia), rodent borne diseases
and water borne diseases (cholera, diarrhoea,

dysentery)

Mitigation strategles to combal climate
change

Mitigation deals with the causes of chmaie
change, while adaptation tackles its ellects
Mitigation has been defined by the
Intergovernmental Panel on Climate Changeo
(IPCC) as "an anthropogenic activity 1o reduce
the sources of enhance the sinks of greenhouse
gases” and adapiation as “adjustment in natural
or human systems In response 1o actual o
expecled climatic stimull or their effects, which
moderates harm or exploils beneficial
opporunities.” (Davs, 1981)

Glabal warming mitigation invotves reducing the
intensity of radiative forcings so as o reduce
the effect of global warming and it can be made
possible by lwo aspects; Geo engineering and
Carbon sequestration,

Geoengineering is the deliberate large scale
intervention in the Earth's natual systems to
counteract climate change usually by removing
CO, from the air o1 limiting the amount of
sunlight reaching the planet's surface Geo
engineering are the proposals from which many
are still al the concepl stage to manipulate the
earth's chimate 0 as 10 decrease the mmpact of
global warming lrom the greenhouse gas
emission (Figute 21 Thowe s wide ranage of
proposed geocngineening  lechniques

Generally, these can be grouped nle two

ale s
categonie i
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Solar Radiation Management (SRM) or Solar
Geoengineering

SRM techniques aim 1o reflect a small proportion

o the Sun's energy back into space,
counteracting the lemperature rise caused by
increased levels of greenhouse gases in the
almosphere which absorb energy and raise
temperatures. Schemes designed to reduce the
amount of sunlight reaching Earth include:

‘I

Albedo enhancement Includes
increasing the reflectiveness of clouds or
the land surface so that more of the Sun's
heat is refiected back into space.

Space reflectors. Blocking a small
proportion of sunlight before it reaches
the Earih which can be done by fioating
thousands of liny mirrors in space
between Earth and the sun to increase
reflectivity also growing high albedo
crops

Stratospheric aerosols. Introducing
small, reflective particles into the upper
atmosphere to reflec’ some sunlight
before il reachesthe st we the Earlh.
The proposals incl.  ‘iring sulphate
aerosols into the stralospnere and cloud
seeding ships which form clouds with
albedo more than the normal clouds
hence increasing reflectivity (Anonymous
{2016).

Carbon Dioxide Removal (CDR) or Carbon
Geoengineerin,
CDR techniques aim to remove carbon dioxide

increased greenhouse effect and ocean

} | besequestered byalgae/ac’

(Sulistyawali et al , 2007)_“,-3\

that the global climate mmmg

solved by planting a total of 5q
hectares of plantations evey, Witk
paralle! efforts 1o minimize Cart

emissions from fossil fuel °°'"M::
(Baral and Guha, 2004, Bioch,
Charring’ biomass and burying j o
ks carbon is locked up in the oy ™ |

Bio-energy with carbon capiyy,e ang |
sequestration. Growing biomasge
burning it to create energy and capyy, -
and sequestering the carbon dioxice |
created in the process. Ang, |
technology comprises ol the varig,. |
methods of carbon sequestration cafes I

|

Carbon Capture and Storage (CC3,
According o a 2005 IPCC repon Magos
point sources of carbon dioxide inglygs
coal-fired power stations, nalural gas
fossil fuel-based hydrogen, and synihe:
fuel. CO, emissions from such sources |
can be captlured and slored
underground geologic formations. CCS
technologies are already being widely
used in industries producing fertazers.
hydrogen and natural gas processing
(Kenneth and Ronald, 2006) Howewer
these innovations are very much 1 |
development and the full implicatons o0
the wider atmospheric. maring and
terrestrial ecosystems have yet 10 o
determined.

Bio-energy crops: Bicenergy crops &
be defined as any plant used 10 procv= |
bioenergy (i.e., renewable energy "
biological sources). Today, sugarc
crops, and cereals, particulasty manzef“::
wheal, make the largesi contrbd™" =
bioenergy. Such systems could PO,
a net ecosystem C sequestfal™’! o o
million grams (Mg: 4.4 » 109 GT) P
per year (Jansson ef al, 2010 * 0.,
also a very capable biofuel, ¢
one estimate, 1,000 tonnes O Y4 Ly

o/ Yo

~(\. CA‘"
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can produce 500-20000 gatlons of oll por
acre por year which is tar more Lhan any
bloenergy crop (Khan and Rashmi, 2008)
(Table1)

Table 1 Comparison of some sources of blofuel (Khan

and Rashmi, 2000)

Phts Gavons of ol fex Bero por yoor
Agee o 500 20000
Of Patm 635
Cocomut 287
Jatropha 207
Roposood/Canola 127
Poanut 113
Sunfiower 102
SaMower K]
Soybeans 48
Hemp 9
Com 18

»

Amblent Alr Capture: Building large
machines that can remove carbon dioxide
directly from ambient air and store it
eisewhere for example an artificial tree
has been developed that absorbs CO, by
filtering it over sodium hydroxide (NaOH)
and coniverts it into crystals of sodium

arbonale (Na,CO,) which stores 90,000

CooenQinnmer 10wg vem gl e g

lonnes of CO, in a year

41

42

4.3

Ocean Fertllization: Adding
nutrients to the ocean in selecled
locations 10 increase primaty
production which draws down
carbon dioxide from the
atmosphere. lron lertihzation of the
oceans, increase such blooms of
algae and phytoplankions, which
would then draw down carbon
dioxide Irom the atrmosphere and
fix it on the seabed.

Enhanced Weathering: Exposing
large quantities of minerals that will
react with carbon dioxide in the
almosphere and storing the
resulting compound in the ocean
or soil.

Ocean Alkalinity Enhancement:
Grinding up, dispersing. and
dissolving rocks such as imestone,
silicates, or calclum hydroxide in
the ocean to increase its ability to
store carbon and directly
ameliorate ocean acidification,
Limestone fertilization of the
oceans so as 1o enhance the CO,
absorption capacity of the oceans
{Anonymous, 2016).

o
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Conclusion »
Cumate change is affecting the !'::‘h: 2
leading to their habitat fregmen '

nenological variations, spread of invasive
:p:aesk.)ginaoased number of forest fires, pes!
attacks and extinctions This review article
discussed on the impacts of dmalad\angew
various mitigation strategies Climate
engineering would represent a large-scale.
intentiona! effort to moddy the climate and offers
mohopoo!tomporarsymvetsmgmew
of global warming and allowing the natural
climate 10 be substantially preserved whilst
greenhouse gas emissions are brought under
control and removed from the aimosphere by
natural or antficial processes (Anonymous,
2011)

As such, cimate intervention is no subsitute
for reduchions in carbon dioxide emissions and
adaptation efforts are aimed at regucing the
negative consequences of chmate change

However as our plane: enters 8 perog of
changing climate never expenenced betore in
recorded human nistory, interest is growng in
the potential for deliberate r wver o0 0 the
chmate system 1o counlr  mate change.
Carbon dioxide removal strals Jies address a
key driver of climate change. bul research is
needed to fully assess if any of these
lechnoiogies could be appropriate for large-
scaie deployment.
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