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Abstract—The carbon sink in the Eastern Ghats of Andhra
Pradesh (India) showed decreasing order through the
process of deforestation during 2004-2014 and @kt
the coming 2005-2025 years-6.896x1&umol ns* and -
5.648x1& pmol ns® respectively (i.e. lesser amount of
photosynthesis reactions are taking place). Thebaar
sinks are immensely increasing in the process of
afforestation during 2004-2014 and upcoming 200250
years, showed an analysis 4.743x16°umol ns* and~
5.217x1&umol n? s* respectively (more amount of
photosynthesis reaction is taking place). The desirgy
and increasing carbon sink phenomenon (combinetefffe
negative change: deforestation, forest firing, mgiiand
positive change: Afforestation), through the prsxef
deforestation and afforestation during 2004-2014d an
viewpoint until 2025 years, showed an analysis of
respective valuess -2.435 x 1&umol nfs' and ~ -
4.696x16° pmol n? s' . The Carbon sinks are in neutral
condition during 2004-2014 and forthcoming 2025 rgea
either deforestation or Aforestation, showed anlgsia of
value= 4.269x16° pmol nfs* remains constant. Forest is
the key principle machinery for the synthesis of
Carbohydrates [(CHO)n] in the presence of GOH,O and
sunlight and photosynthesis. The human actsvitibich
are affecting majorly to the Carbon sink in East&hat’s

of Andhra Pradesh in India, especially shiftingtobal’s
cultivation and forest firing leads to catastroplaffects.
Keywords— C@ Carbon sink, In-situ conservation,
deforestation, shifting of cultivation.

l. INTRODUCTION
A carbon sink is a natural phenomenon, the carbbittw
accumulates and stores in a chemical compoundastin
the leaves of plant system in an environment. $tdsethe
key principle machinery for the synthesis of Canabrates
[(CHO)n], in the mechanism of photosynthesis, and
utilization of CQ , H,O and sunlight. The CO
concentration in the atmosphere had increased %y s3ice
the beginning of the industrial era, from 280 td 3gm
(IPCC, 2001). The Anthropogenic emissions of ,CO
originate primarily from the burning of fossil feeland

www.ijeab.com

forest firing in the tropical regions. Howeveristifiow had
already began more than a century ago with thestnicl
revolution, continues to grow, and is sufficientewplain
global warming and the resulting imbalance in thmate
system (Cox et al., 2000). The emissions of,CO
significantly increasing in 21 century and C@
concentration in the atmosphere reaches to 980 pipen,
average increase of ground temperature reacheg%db8
globally), and the earth’s biosphere emits 170 GIGx et
al., 2000). There are still questions regarding thmeg{term
future of the biospheres carbon pool, some of ti@ C
emissions (on the order of 6 GtC/year) are realesbily
the terrestrial and oceanic ecosystems. There evera
other bio-climatic models indicate that the ecosyst
absorption capacity is approaching its upper limitd
should diminish in the future, possibly even reiegs
direction within 50 to 150 years, as forests becmra net
source of C@ Indeed, global warming could cause an
increase in heterotrophic respiration and the dgomition

of organic matter, and a simultaneous decreasehef t
carbon sink’s effectiveness, thereby transformirge t
forestry ecosystems into a net source of,({8choles,
1999). Many studies have provided the estimatiorthe
carbon stock changes for Forest Management orHer t
total forest area at both local and multi-natiosahbles
(Mund et al. 2002, Masera et al. 2003), national
(Karjalainen et al. 2002, Stinson et al. 2011,iRatl al.
2013) (Bottcher et al. 2012, Thuille et al. 2000addra et
al. 2003, Hoogmoed et al. 2012).

The Role of Forests in Carbon Sink

Forest ecosystems play a crucial role in globalbaar
cycling which is acting as sink and source. Faréstm an
active carbon pool that accounts for 60% of carstonage
on the earth’s land surface (Wilson & Daff 2003).opical
forests dominate the role of forests in the glazabon flux
and stocks, and therefore it requires researchetalicy
makers to estimate the carbon sequestration pakenti
(Dixon et al.1994). Protecting carbon stockshia éxisting
forest vegetation have become more important tégaté
the increasing carbon dioxide concentration in the
atmosphere (Lal, 2005). Stomata crucially perrtahs to
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regulate transpiration of water loss from leavesrduthe
simultaneous uptakes of G@r photosynthesis (Farquhar
and Sharkey 1982, Hetherington and Woodward 2003).
The oxidation of carbon found in organic matter dhd
subsequent emissions of ¢@esult from the following
processes: respiration of living biomass, decontiposiof
organic matter by other living organisms, and costion
(fires) (IPCC, 2000).

Unprecedented anthropogenic activities have been
increasing since globalization. Subsequently
industrialization and urbanization have reportddld to a
corresponding decline and degradation of tropicabdt
ecosystems of the world (Eraldo et al. 2010; Miaget al.
2010, Vaidyanathana et al. 2010). Many authorglcoled

for the recent period that, the Indian forestsreatonally a
small source with some regions acting as smallssiok
carbon (Ravindranath, et. 8097; Haripriya, 2003; Chhabra
and Dadhwal, 2004; Ravindranath, et, &008). The
improved quantification of pools and fluxes relatedthe
forest carbon cycle is important for understandiing
contribution of India’s forests to net carbon engss as
well as their potentiality for carbon sequestrationthe
context of the Kyoto Protocol (Chhabra and Dadhwal,
2004). In India, C@emissions from forest diversion or loss
are largely offset by carbon uptake due to foresteament
and afforestation.

The shifting of cultivation is practiced by tribpéople for
cultivating paddy, buck wheat, maize, millets, todmm and
banana. And there are the most grown on the buret o
clearings and the products shared jointly by tten.clThe
shifting of cultivation in India is known geumin Assam,
punam krishis Kerala,poduin Andhra Pradesh and Orissa,
bewar, mashan, penda and beeim different parts of
Madhya Pradesh. About 20 lakh hectares of forems a
cleared every year by falling or burning the trard shrubs
(Indian Geography). The purpose of this studyisigure
out the improved estimates for gain and loss ofrgiss
during years of time span. The Eastern Ghats mnelifi@
Srikakulam, Vizayanagaram and Visakhapatnam are the
major places which are occupied as much as 5.5 % by
Tribal population in Andhra Pradesh, India (201&)eir
habitats completely depend on forest based andudignial
cultivation. it is method called shifting of custion (Fig

1: A, B and C). In this process, the persistingsexice of
habitation is leading to deforestation, decreas@s fall,
and crisis of in-situ conservation.

Il. MATERIALS AND METHODS
Description of the Case Studies:
The analysis focused on forest zone Eastern Gegisrr of
Srikakulam, Vizayanagaram and Visakhapatnam distiic
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Andhra Pradesh, India. In the total population 5&f
million, percentage of tribal’'s population was 3% in
Andhra Pradesh, India (census data, 2015). Thbeeea
mentions places are selected areas for studiesubeof
their habitants who are completely forest base Irura
economy and their agricultural cultivations weresbffting
cultivation (Fig 1: A, B and C). In this cultivatiomethod,
the persisting existence of habitation leads tmdstation
which decreases average rain fall, and increase<rikis
for in-situ conservation.

The Parameter Considered in MATLAB Programme

for Carbon Sink Analysis:

Photosynthesis reaction, synthesis of carbohydrates
[(CH,0O)n] in the presence of GOH,O and sunlight :

nCo, + nH,0 ------ > [CH,O]n + nG.

The number of hectors(H), trees per hector (Ht),
leafs per tree(Htl), cells per leaf(Htlc) , enzymper
cell(Htice), the time(sec) taken to complete
photosynthesis(t), the number of years and thérsgayear.
H=input('enter the no of hectors(H)=");
Ht=input(‘enter the no of trees per hector(Ht)=");
Htl=input(‘enter the no of leafs per tree(Htl)=");
Htlc=input('enter the no of cells per leaf(Htlc)s="
Htlce=input(‘enter the no of enzymes per cell(Htcg;
t=input(‘enter the time(sec) taken to complete the
photosynthesis(t)=");
year=input(‘enter the no of years =);
y=year;
year_start=input(‘enter the starting year = );
pn_y=(31536000)/(t);% pn_y is the no of photo sysik
reactions per year in an enzyme
%for j=1:3
I=input('enter the percentage of deforestation (or)
aforestation(l)=");
fori=1l:y

n=Htlce*HtIc*HtI*Ht*(1+(I*i))*H; % 'n'isa no o
enzymes in a hector
pn_total(1)=0;
Time(1)=0;
pn_total(i+1)=pn_y*n;
Time(i+1)=i+year_start-1;
end
plot(Time(2:y+1),pn_total(2:y+1))
title("Years Vs Photosynthesis in Aforestation’)
xlabel(‘Years'")
ylabel('no of Photosynthesis')
%grid on

the

M. RESULTS AND DISUCUSSION
The studies on carbon sink in Eastern Ghats region
Andhra Pradesh in India, have evaluated resultsvet
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Carbon sink decreasing order during 2004-2014 utjno
the process of tribal people shifting of cultivatiteads to
deforestation (Fig.1:A, B and C), showed the anslys
values~ -6.898x16° umol m’s* (MATLAB programme)
(Fig.2.1). In an outlook of coming 2025 year, the evaluated
results showed the Carbon sink decreasing ordeugtr
the methods of deforestation, showed an analysialoks:
-5.648x16°umol m°s’(Fig.3.1).  The Carbon sinks
increasing order in a methods of aforestation sip@e4-
2014 and 2005-2025, showed an analysis of vaiut435x
10°° pmol m?s*(Fig.2.2) and~ 5.002x16° pmol m? s
Y(Fig.3.2) respectively (i.e more amount of Photdlgsis
reaction is taking place). The carbon sink hasnbee
decreasing since 2004 and roughly estimates thatillit
continue to happen till the year 2025 at both effet
negative changes and positive changes (negativegeha
deforestation, shifting of cultivation and foresef positive
change: Aforestation), showed an analysis of vakies
2.435x 16° pmol m?s(Fig.2.3) and~ -4.696x16° umol m
’s1(Fig.3.3) respectively (i.e. reduced amount of
Photosynthesis reaction taking place).

Carbon sinks at neutral condition is constantesia004-
2014 and 2005-2025 either deforestation or Afferish,
showed an analysis of values 4.269x16°umol m?s
YFig.2.4) and = 4.269x16°%umol m?! (Fig.3.4)
respectively. This type of phenomenon wouldn’tpup in
natural system in entire globe, people could ingobither
deforestation or Afforestation, but it can't bedanconstant
state.  The anthropogenic activities of defotésta that
leads to Carbon sink decreasing in the Eastern’sbét
Andhra Pradesh in India, especially tribal peopili¢tiag of
cultivation as a catastrophic effect (Fig.1: A, ®lC).

V. DISCUSSION
Carbon sink at forest for biomass production isyipig a
major role, first one is the photosynthesis medrani.e.
CO, (converted into carbohydrate) and second oneaistpl
transpiration to release water B moisture in the
atmospheres, which is mixing up the Cappearance as a
Carbonic acid [HCOs]. These two processes are mainly
involve to maintaining balance of atmospheric,Gar the
function of Carbon sink in the forest, similar pess
continue to happen in the ocean as well, for threigng of
ocean biomasses. The role of forests in climasngés,
the vegetation, living plant biomass consistingvobd and
non-wood materials (IPCC, 2000), absorb polluted
molecule and enhance the Carbon sink. The dead waodd
litter biomass, made up of plant debris is an ingdr
source of nutrients for plant growth (IPCC, 2000).
The evaluation of data and approach to conservirg t
natural heritage as per Government of India Migigif
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Environment & Forest Policy Division,2012; to maiimt
the environmental stability through preservatiod,amhere
ever necessary, restoration of the ecological loaléimat has
been adversely disturbed by serious depletion efdhests
of the country. The vast variety of flora and faumwhich
represent the remarkable biological diversity amhegic
resources of the country are increasing sustaibhatiie
forest/tree cover in the country through massive
afforestation methods. The requirements of fuelbdyo
fodder, minor forests produce small timber for theal and
tribal populations and increasing the productifyforests
to meet essential national needs as well to engmga
efficient utilization.

The contribution to climate change mitigation degsemn
the size and permanence of the carbon pool, anbdeofuel
wood increment. Increasing the energy efficiencyfusl
wood usage and derived products as well improving a
adapting stoves is necessary in order to raiseggner
efficiency and to avoid the over-exploitation ofrteén
species which have low wood density and they bapidty.

V. CONCLUSION
Biogeochemical cycle of carbon had greatly affectethe
Eastern Ghats of Andhra Pradesh, India. The resglgest
that, afforestation increases carbon sinks, throtigh
method of planting new forests, rehabilitating tregraded
forests and enriching the existing forests in order
contribute to mitigating climate change. These cmdi
increase the rate and quantity of carbon sequiestraff
biomass in the forest. The carbon reservoir in frest
biomass and soils are very large, highlighting the
importance of conserving natural forest, and elatiimg
agricultural practices which contribute to the detation
of these reservoirs. One aspect of the debatet aaobion
sinks are, whether conservation activities should b
accounted or not. These activities aim to protedprast
area threatened by human-induced deforestation,
particularly from farming. Climate specialists cutes this
conservation option to be the "best strategy farksi
maintenance" (Valentini et .al2000) to the extent that it
contributes more effectively to carbon storage preserves
the biodiversity associated with old-growth forests
National and provincial governments of departmeht o
forest can take some steps in this direction, scli) pass
acts for the conservation of forests, (ii) survéyhe forest
resources, (iii) categorization of forest areas amdper
delimitation of reserved forest areas, (iv) find the areas
where reforestation can be done, (v) regulate the
commercial use of forest products, (vi) protecefirfrom
fire, mining and other natural calamities, (vii) veéop
national parks, (viii) encourage forests developtalen
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activities like social forestry, agro-forestry, etand (ix)
prepare master plans, both for long-term and deon-
period, etc.

The government has to take steps for awareness
educating the tribal people on shifting of cultieat and
forest firing; and has to propose new methods dptacing
of shifting of cultivation and promoting biodivetngi The
deforestation should be prohibited, wastage of ¢iménd
fuel wood to be avoided, alternative sources ofgnesuch
as biogas should be used to supplement fuel wawdstf
fires should be prevented, pests and diseasesedfotkst
trees should be controlled chemically and bioldgyca
grazing of cattle in forests should be discouraged,
reforestation of the deforested areas should bertaicen,
forestation at larger areas should be done in tbasavhich
are unfit for agriculture and should adopt new $bre
management techniques.

and
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Fig. 2: Carbon sink decreasing order due to deftatisn since (2004-2014) ~ -6.898x16° pmol nfs’ i.e reduced amount of
Photosynthesis reactions taking place.
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reaction taking place.

v 0 Years Ws Photosynthesis{Either Deforestation Mor Aforestation)
""1’2585 T T T T T T T T T
4 2686 + =
4 2686 + =
@ 4 2686 + =
2
£ 42606 F ¥ 2004 ¥ 2005 X 2006 X 2007 X 2008 K 2009 K 20010 ¥ 2001 ¥ 2012 .
% Y 42692 Y 4.269e Y 42698 Y 42692 ¥ 4.269e Y 4269 Y 42692 Y 42698 ¥ 4.269e+25 25
2 4255Em [ | [ | [ ] [ | [ | [ | [ ] [ ] [ | [ ]
E:D_ ¥ 2013
- 4 2686 Y. 4. 269e+25 -
[}
= 42686 | .
4 2686 + =
4 2686 - —
42585 | | | | | | | | |
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Years
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Photosynthesis reactions taking place.

10°% Years %'s Photosynthesis in Aforestation

5.3 T T | T T

=

Mo2025
Y52 Te+25

Y 5.002e+25
] .

Ho2015

Yo 4. 786e+25
- .

m
T

b
1]
I
|

e

Ho2010
N4 5Te+2S

b=
-
T
|

no of Phatosynthesis
=
un}
I

B
m
I
|

/ .
¥: 2005

44 N4 3595e+25 .
|

473 - | | | I
2000 2005 2010 2015 2020 2025 2030

Y ears

=
m
T

Fig: 7: Carbon sink increasing at Aforestationr(sé 2005-2025) 5.002x¥@umol nfs’i.e additional amount of Photosynthesis
reactions taking place.

www.ijeab.com Page | 721



International Journal of Environment, Agriculture and Biotechnology (IJEAB) Vol-1, Issue-4, Nov-Dec- 2016
http://dx.doi.org/10.22161/ijeab/1.4.14 ISSN: 2456-1878

w 10° Years ¥s Photosynthesis

4 W T T T T T

¥ 2004
3r Yo 3861 e+25 .

2F 2011 —
Y 1.009e+25

1r ] -

o W 206 .
Y -1.028e+25
. -

-2 ¥ 2021 —
v 3 0BGe+25
Atk - -

s

no of Photosynthesis
=

W I35
-4 V. -4 GOBe+25

[
L .. _

£ ] | ] ] ]
2000 2005 2010 2015 2020 2024 2030
Years

Fig.8: Carbon sinks decreasing since 2005-20250atltine effect of negative change and positive obiang.696x16°pmol m
%51 (negative change: deforestation, shifting of maltion and forest fire; positive change: Aforeatat) i.e reduced amount of
Photosynthesis reaction taking place.

¥ 10 ‘fears Vs Photosynthesis in Neutral
4.2686 I

42686 — —

4.2686 — —

42686 — —

=

4.2686 — —

X 2005 X 2010 25 X 2020 M 2025
V. 4 268e+25 Y 4.269e+25 ¥ 4.2609e+25 V. 4 269e+25 Y 4.269e+25

4.2606 — n | | | n | —

no of Photosynthes

4. 2686

4 2666

4.2686 — —

4 2666 — —

42586 ' ‘ ' ' ‘
2o 2008 010 215 200 025 230

Years

Fig. 9 : Carbon sinks neutral since 2005-2030 aiteforestation or Aforestation (4.269%Amol nfs* )

www.ijeab.com Page | 722



