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Abstract 

Climate system ts a Å ç ê å é ä ~ ú K = 1nto1nctivo $)1$1om consisting of otmosphoro. lond surta.ce. snow one I ico. oronns onwr 
water bodies and living things. 1he globftl temporaturo 1s molntoinod by e bnlnnco botwoon hoal frlllll lhl' sun '"''' 
cooling !Tom reflec\lng som ot tho tiettl by the Eorth'S surfnco and ntmosphoro b ck to tho spacf' Bui ow1nq tu m1 
ever Increasing green houso gas omissions, hom pollution right from tho bogmntng of tho induslnol rovolu11on N N K N ú K =
resulted in increasing ternporaturo, rising sea I \'61. droughts, ftoods. melUng patnr loo caps, otc nll tM plHJnomonon 
relating to what 1s termed ns globnl warming nnd chrnnto chtlng . Cllmnt chnngo relors to n s1at1s11ca11y ú D Ñ g ä N N N á ê I N å N =
change in either the menn stnto of tho chmoto or In ns vorloblhty ú å =torms ol tompornture. otmosµtwnr prPssu10 
precipitation status etc.) persisting tor an extending panod (typ1colly d&cftdes or longor). Cllmote Cht1nqo hcls lo.td lo 
habitat fragmentation. m grotlon or habllOI chongos tn tho hlo cyclo pnttorn ol 11 sl)Oelos sptoodmg of co11t1111111v.b1v,' 
species, changos In the growth nnc1 _dQvelopm(lnt é Wí ä ä Y D ã ú = 1nt 11'ill.-Od numbf\r of f01Clst ln0s N å ë ú I Å ’ N = é N ’ ú N = 1t1td·. 
human d1sensos etc l l11s p<"'lpo1 bas1cnlly ctlscus:-os vlu1ous p11.1bll>lms wsulunn duo lo cl1mato rMngo 111HI \',111.•u:: 
mnovnt1ve methods like goo-eng111oor1ng tm<1 carbon soquostmllon tf.'lchnlquos which CM oo uost p1 111 tw11cJ lllr 
lowenng greonhoose gnsos n.nd honco cnn oct os ollccllvo climoto chnngo mttlgallon strotog1es 

Keyworda: Cllmote chango. Plants, Ctlrbon soquostrouon, C.llmoto chango m1t19nhon 

Introduction 

Climate system ls a complex, lnteraclivo system 
consisting of atmosphere, lend surtaco, snow 
and ice. oceans and other wotor bodies and 
living things Cllmote change rotors to a 
statistically stgnlhcant chango in either lhe moan 
stale of the climoto or In Its vorloblllty (In terms 
of temperature , ntmosphorlc pr ssuro, 
precipitation stotus otc.) persisting f l"lr o.n 
extending period (typl°'1lly d codos or long 1) 
(Lovejoy and Honnah, 2006) 

Climate chonge Is ono of tho most Import nt 
global onvlronmontnl chollong s I olng 
humonlty with lmpllcnttons tor lood production, 
noturol ooosyst m • froshw tor supply, hol\lth, 

to. Aooordtng to lh tntost sclontlllc 
• asm nl, th enrth1a cllm 1 systom hns 

d monatr bly chang d on both glob 1 nd 

roglonal scales since tho p1 EHndustrwl l''" 
Furth r evldonce show s that most nl tl1C' 
warming (0. 1 "C per decndo) absorvocl ou' t 1l t1' 
Inst 50 yoms. Is attributoblo to humim dcttv1111•s 
(Snthnyo ot al , 2006) (Figur 0- 1) . l I N N ú = p.1111' 1 

baslcnlly discusses various problciins rn:;t1!11m1 
duo to chmoto chongo and various 11 111ov.1l1\ 1' 
mothods llko goo-0119lnuorln{l and 1-. 11 IH111 

s quostrotlon t chniquos wlllch r.111 111• N N K ’ ú X N =

Pmctlc d for loworlng grnonllo11so qn·-P:. -111cl 
h n co cnn oct ms ofloclivn c l1111 ,1t t• 1 11. 11 11 1i 
mlligntlon strut gles. 

lmpacta of global worming t111cl ct1111•11r 
chang 

Tho CHQ omlss1onEl hovo inl :11•.1"'·d 11\ 
11 

from 1970to 2005 A co1d1nn ti > l1 1P ll 't '1 "
111 

roport duo tu tho onth1.01w t1 t>l1 1• 1•111• 
'"'Eislons tho Ö ä Å ú =nwttn l l'llll" " 1111' " 
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expected to rise from 2-4.5"C and of India from 
2.7-4.3°C by the end of this century. Rainfall over 
India is predicted to increase (Hougton, 2003). 
The ENSO (El Nino Southern Oscillation) has 
direct impact on the Indian monsoon. The rise 
in temperature is causing the glaciers and ice 
caps to ·melt and also thermal expansion of 
water which has resulted in a sea level nse of 
1 .8mm/year from 1961-2003. but from 1993-
2003 this pace has almost doubled. The sea 
level in India is predicted to rise by about 88 cm 
by 2100 (Lovejoy and Hannah, 2006). This Is 
resulting into salinity ingress and also the 
submergence of the low lying areas and Islands. 

ú =..... -""*,......, 
J J ú ä í ä ä D ä ç =

ll 11' -
., .... ..... . ' ..... . ..... --

Rgur•1 : Sectoral GHG emission (McKeon and 
Gardner, 2009) 

The satellite data shows a 2.7% decline In the 
Arctic ice content by each decade since 1978 
and 2 million square km of the permaf rest 
declined till 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 reported all over1he world. 
The winters have become less severe. The 
thunderstorms, cyclones, hurricanes etc have 
all Increased In number (Anonymous. 2003) . 
The scientists believe that global warming 
ê É ë ì ä í ä å ú = In a rise In the temperature, will lead 
to cooling of the stratosphere along with the 
ç ò ç å ú = leading to a slow pace of ozone hole 
repa1nng (Anonymous, 2004) . 

The agricultural yie ld will d ec llno due lo 
droughts and floods. Tho forest area will show 
a high net primary product1v1ty (NPP) due to lho 
high level of C02 lhey will becorno mature fRst 
and would become carbon sm11ces rnlher thnn 
sinks . The desertif ication will Increase 
(Anonymous, 2003) Human 11anltti is also going 
to sutter due to an increase in the tropical 
d iseases llke vector-borne disenses (malArin. 
dengue. chikangurna), rodent borno diseases 
end water borne diseases (cholera. diarrhoea, 
dysentery). 

Mitigation strategies to combat climate 
change 
Mitigation deals with the causes of climate 
change. while adaptation tackles Its ef1ec ls. 
Mlt lgelion has b een def ined by the 
Intergovernmental Panel on Climate Clm.nge 
(IPCC) as "an anthropogenic activity to reduce 
the sourcos or enhance tho sinks of grcenho11so 
gases" and adaptation as "ad1ustrnenl 1n nnturdl 
or human systems In response to actual 01 
expected climatic stimuli or their effects . which 
moderates harm or exp loits b enefi c ia l 
opportunities." (Davis, 1981 ) . 

Global warming mitigation involves reducing the 
intensity of radiative forcings so as to reduce 
the effect of global warming and it can be made 
possible by two aspects; Geo-engineering nnd 
Carbon sequestration. 

Geoengineering is lhe deliberate large-scal8 
inleNention In the Earth's natural systems to 
counteract climate change usually by rernov111q 
C02 from the air o r limiting lhe amount úú Ñ =
sunlight reach ing tho planet's surface. G00 
engineering are the proposals ft om which m<tr 1y 
are still at the concept ë í ç ú á ú =lo n1:lnipulnk' lltL' 
earth's climate so os to ci c>c r(\.lSC' ti ll"' N N N N é ú N Å N = 11f 

g lobal warming from Ille n ê É M ê ä ä N ç ì ú í D = q .1s 
emission (Figur e 2). Thoro ·,s wrciL' r N N N å í ú = tif 

proposed g eoong 111eor i 11 o I Å N Nú N á =111 q 1ll' S 
Goner ally. these cnn be g r 1)ll fWd 111to N ú D = P 

catego1i£'s ú =
Pnnc!r'i:,i 

1vrilaya 
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Solar Radiation Management (SRM) or Solar 
Geoenglneerlng 

SAM techniques aim to reflect a small proportion 
ol the Sun's energy back Into space, 
counteracting the temperature rise caused by 
increased levels of greenhouse gases in the 
atmosphere which absorb energy and raise 
temperatures. Schemes designed to reduce the 
amount of sunlight reaching Earth Include: 

1. Albedo enhancement Includes 
Increasing the reflectiveness of clouds or 
the land surface so that more of the Sun1s 
heat is reflected back into space. 

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

3. Stratospheric aerosols. Introducing 
small. reflective particles into the upper 
atmosphere to reflect some sunlight 
before It reaches the s1 \Ce t the Earth. 
The proposals incl. 'iring sulphate 
aerosols into the stratospnere and cloud 
seeding ships which form clouds with 
a lbedo more than the normal clouds 
hence increasing reflectivity (Anonymous 
(2016). 

carbon Dioxide Removal (COR) or Carbon 
d É ç É å Ö ä å É É ê ä å ú =

CDR techniques aim to remove carbon dioxide 
from the atmosphere, d irectly countering the 
Increased greenhouse ettect and ocean 
acidification. These techniques would have to 
be Implemented on a global scale to have a 
significant Impact on carbon d ioxide levels In 
the atmosphere. Some proposed techniques 
Include; 

1. Afforeatatlon/reforeatatlon: 
o É Ñ ç ê É ë í ~ í á ç å ú =an Important technique 
tor cllmet ú =mitigation 

rinclo-=- ' 

(Sulistyawati et al . . 2007) . It is su 
that the global climate problem ;9esteo 
solved by planting a total of 500°Uld be 
hectares of plantations even .. úN D N ? ç å =

•• I ho· parallel efforts to minimize c u1 
emissions from fossil fuel comb arbon 

us11un 
(Baral and Guha, 2004). Bioch 1 

'Charring' biomass and burying il so a, 
. I k d . lha1 its carbon 1s oc e up in the soil. 

2• Bio-energy with carbon capture and 
sequestration. Growing b iomas 
burning it to create energy and Å ~ é í ì ê á å ú =
and ë É è ì ú ë í É ê á å Ö = the carbon dioxide 
created in the process. Another 
technology comprises of the various 
methods of carbon sequestratton called 
Carbon Capture and Storage (CCSJ 
According to a 2005 IPCC report major 
point sources of carbon dioxide include 
coal-fired power stations, natural gas. 
fossil fuel-based hydrogen, and synthel1c 
fuel. C02 emissions from such sources 1 

can b e captured and s to red in 

underground geologic formations. CCS 
technologies are already being widely 
used in industries producing fertilizers. 
hydrogen and natural gas processing 
(Kenneth and Ronald, 2006). However. 
these innovations are very much in 
development and the full implications on 
the wider atmospheric, marine and 
terrestrial ecosystems have ye1 to be 
determined. 

3. Bio-energy crops: Bioenergy crops can 
be defined as any plant used to produce 
bloenergy (i.e., renewable energy frorn 

. . cane. oil b1olog1cal sources) . Today. sugar ' d 
crops and cereals particularly maize an 

' ' t' fl IO wheat make the larges1 contnbu '0 · 
' Id p1ov1de bioenergy. Such systems cou 

11 01 
ú =.• t 

a net ecosystem C sequestratio ha . . GT) per 
m1lhon grams (Mg; 4.4 x 10-9 Algae 1s 
per year (Jansson et al., 201 O). ding 1r 
also a very capable biofuel. ~ Å ú ú ú = c<in 
one estimate, 1,000 tonnes 0

1 
ea' And 

be sequestered by algae/acre y , 
................................... J J J ú =
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con produco 500-20000 gollono of oil por 
aero por yoar which ls far more lhon any 
bfoonorgy crop (Khan and Rashml, 2008) 
(Toblo1). 

Tlblo 1 Compnrl1on of aome 1ourooa of blofuol (Khan 
and Roshml, 2008) 

Plants Gallotis of oil por ncro por yoor 

Algao 500 20000 
011 Palm S P ú =

Coconul 287 
Jatropho 207 

Rnposeod/Conoln 127 
Peanut 113 
Sunnower 102 
Solflowor 83 
Soyboans 48 
Ho mp 
Com 

4. 

39 

18 

Ambient Air Capture: Building large 
machines that can remove carbon dioxide 
directly from ambient air and store it 
elsewhere for example an artificial tree 
ú ~ ë =Ä É É ú =developed that absorbs C02 by 
filtering It over sodium hydroxide (NaOH) 
and converts it into crystals of sodium 
carbonate (Na2C03) which stores 90,000 

C.o"'nolnaetlng vvrlghed u p 

tonnes of co? in a year 

4.1 Ocean Fertlllzallon: Add ing 
nutrients to the ocean in selected 
locations to increase primary 
production which draws down 
carbon dioxide from th e 
atmosphere. Iron fertilization of the 
oceans, increase such blooms of 
algae and phytoplanktons, which 
would then draw down carbon 
dioxide from the atmosphere and 
fix it on the seabed. 

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

4.3 Ocean Alkalinity Enhancement: 
Grinding up , dispersing , and 
dissolving rocks such as limestone 
silicates. or calcium hydroxide á ú =
the ocean to increase its ability to 
store carbon and d irectly 
ameliorate ocean acidificat ion. 
Limestone fertil ization of the 
oceans so as to enhance the CO 

b . 2 
a sorpt1on capacity of the oceans 
(Anonymous, 2016) . 

" *.> ( I'" .-. 
{ ""' t ll•.JN .1\1 l K ä y Ñ N D J ú N N =or.Jf, 

ú ú K K > WWWWWWWú =... "I,_ .. --.... , .. 
r-t , _ , _ .,,_ ,. .. ... . .. 

-.. .. ... .....,. .. ì ú � = • 
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Conclusion 

etation and Climate change ls affecting the veg 
. t f agmentatron. leading to thetr habita r . . . . d of invasive phenological variations. sprea . est 

species increased number of forest fires. P 
' . . · · article attacks and extinctions . This review 

dlSCussed on the impacts of climate change and 
various mitigat ion strategies. Climate 
engineenng would represent a large-scale, 
intentional effort to modify the dimate and otters 
the hope at temporarily reversing some aspedS 
of global warming and allowing the natural 
cltmate to be substantially preserved whilst 
greenhouse gas emissions are brought under 
control and removed from the atmosphere by 
natural or artmc1al processes (Anonymous. 
2011) 

As such, cinnate intervention is no substrtute 
for reductions in carbon dioxide emissions and 
adaptation efforts are aimed at reducmg the 
negative consequences of climate change 
Hm.,ever, as our planet enters a per od o' 
changing cJunate never expenenced betore in 
recorded human htstory, interP.St is growing in 
the potential for deliberate ,. !Ne' 10n in the 
climate system to countr mate change. 
Carbon dioxide removal stralt-.Jies address a 
key driver of climate change. but research is 
needed to futly assess if any of these 
tecimologtes could be appropnate tor large--
scale deployment 
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