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SUSTAINABLE APPROACH TO MITIGATION OF CO , EMISSION

ZROWNOWA ZONE METODY OGRANICZANIA EMISJI CO ,

Abstract: The discussion about greenhouse gases emissiggatiaih focuses on the reduction of fossil fuels
usage, which is extremely costly from the econoamd social viewpoint. The analyses of £&hd CH fluxes

in the environment showed that intensifying natyrhbtosynthesis and respiration process may sgmifly
contribute to the mitigation of greenhouse gasessaon. It has been proven that the intensity aftpsynthesis

in land ecosystems could compensate for the inere€Q emission from anthropological sources.
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Introduction

The paradigms of sustainable development, inted-iatergenerational equity set the
general theoretical directions for the developmehthuman civilization. The problem
is that the dominant model of socio-economicaltiefes, based on absolute competition
of everyone with everyone, is not conducive to fthgplementation of sustainable
development paradigms in the social sphere, whnerguialities arise rapidly, as well as due
to the excessive exploitation of non-renewable ueses of Earth. The current status of the
world is best reflected in the expressignow or die’. The problem of climatic changes
is inherently related to the depletion of fossiels One-way approach to counteracting
the global warming through thorough changes inehergy policy aimed at cutting GO
emission is not sustainable. It turned out thatabramplementation of biofuels leads
to serious environmental and economic consequemdese importantly, in many cases
burning biofuels increases the g£@mission. As the plantations of biofuel crops
are established in the place of felled tropicak$ts, the negative consequences for the
environment arise. Additionally, the development bfuel crops cultivation caused
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an increase in food price, which stands in conttéh to the intergenerational equity
paradigm, an important sustainable developmererait [1-4]. It was erroneously assumed
that burning biofuel generates the equal amour@©f to the one absorbed in the process
of growing. These calculations do not take into oact the energy used
in cultivation, harvesting and processing. The enpéntation of LCA showed that in the
case of such biofuels as corn ethanol or biodi&seh sunflower seed oil, the energy
consumed in the production cycle is greater thanehergy produced by burning them;
therefore, the implementation of these biofuelsréases the COemission instead of
decreasing it [5].

Hence, it is necessary to analyze the entirg §@le in the Earth ecosystem with the
use of LCA technique and to evaluate potential equnences of each undertaking.

While there is no doubt about the presence of glalaming, there are discrepancies
in calculating the projected changes. The temperatncrease forecast by IPCC 2013
is disputed by Lindzen [6], an outstanding Americdimatologist; however, he does not
negate the need of counteracting the increasedrage temperature on Earth.

Methods of counteracting the increase of C&®concentration
in atmosphere

Recommended methods of mitigating £gnissions mainly boil down to reducing the
CO, emissions from the burning processes. While bgrfassil fuels is indeed the main
cause of the increase of g@oncentration in atmosphere, focusing solely as $slource
renders the previous counteractions ineffectivdtholigh, we manage to attain the annual
0.3% increase in decarbonation of fuels, it isified by the 2% growth of overall energy
consumption each year [7]. It seems that greatssipitities of reducing C@concentration
in atmosphere can be achieved by amplifying phaotibgsis in land ecosystems and
lowering CQ emissions from soil. Both land ecosystems andesahange large streams of
CO, from the atmosphere. Absorption of £taking place in the process of photosynthesis
in land ecosystems amounts to 123%8 billion Mg 6f/year. Simultaneously,

60+3 billion Mg of C, /year are emitted by land ecosystems in the processeaitting

and the same amount of 8 generated by soil [8].

Approximately half of the C@amount emitted from anthropogenic sources is &lesbr
by seas and oceans, as well as land ecosystemgeiftaéning amount of 4.8+0.2 billion
Mg of Cc, /year stays in the atmosphere and increases itsg@@centration. This amount

is just a small part of the two main gf@ows in the atmospherés photosynthesis and sea
and ocean absorption. A slight modification of theatural flows, with the average of 2%
could neutralize the Cemission from anthropogenic sources.

Is that possible?

The greatest possibilities of mitigating €€bncentration in atmosphere are presented
by photosynthesis in land ecosystems and slowimghdbe CQ emission from soil. One of
the key factors which allow the intensification jpiiotosynthesis in land ecosystems is
increasing the afforestation by both slowing dowe tcutting of tropical forests and
afforestation of other areas, especially the onis poor soil quality. In this way, over
a hundred years the absorption of Oy land ecosystems can be boosted by
40-70 billion Mg of C.,, [9, 10]. Photosynthesis can also be intensifiechiypgen and
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phosphorus fertilizers; however, while the productiof nitrogen fertilizers is virtually
unlimited, the phosphorus compounds are mined lamgl finite. Therefore, attention should
be drawn to recycling the unused biomass that amnphosphorus compounds back to soil.
One possibility that has not been taken advantége growing the after-crops, which can
additionally absorb C@ Utilizing the after-crops as a fertilizer canrsficantly increase
the absorption of C&xthrough photosynthesis.

It would be enough to increase the Labsorption through photosynthesis by 2.2% to
mitigate 50% of C@ emission from anthropogenic sources that raisec#tbon dioxide
concentrations in atmosphere. Approximately 50%roissions from anthropogenic sources
are absorbed by the increasing absorption of landystems as well as seas and oceans that
is caused by the elevation of €@oncentration in atmosphere. The data show thaé mo
attention should be devoted to the amplificatiol©@% absorption through photosynthesis.

The second important subsystem that is respondinleCO, emissions to the
atmosphere are soils, which ercét 60 billion Mg of C., /year through the processes of

decomposing organic matter and breathing of migyaaisms.

Tillage is conductive to the intensification of argc matter oxidation. Substituting
tillage with other cultivation methods may redube €Q emissions from this subsystem to
the atmosphere. The 4% reduction of the soil migraoisms breathing intensity would
offset the emissions from anthropogenic sourcegr(amately 50% of total emission) that
raise the C@concentration in atmosphere.

In the case of seas and oceans, the increase 0&l@30rption can be achieved through
the growth of plankton which benefits from spregdiron and phosphorus compounds.
An experiment involving spreading of iron compouraigr a 10 krharea [11] yielded
moderate results. While the growth of algae has lmeiced, the amount of zooplankton
that feeds on algae increased as well. The majofiblgae devoured by zooplankton were
remineralized back to GOn the breathing process.

However, over the half of CGamount absorbed additionally through fertilizatiith
iron compounds, settled on the depth of below 100Q2]. Some researchers suggest [13,
14] that certain amount of carbon in the form afrbass can be permanently disposed of by
sinking it in the ocean depths. Fertilizing theface of ocean with iron for a hundred years
could lower the C@concentration in atmosphere by 15 [15] to 33 pff) [L7] carried out
simulations which demonstrate that fertilizing orthe equatorial oceans for a hundred
years could lower the GQxoncentration in atmosphere by 66 ppm. Other rebees [18]
suggested the solution relying on elevating theelovtayers of ocean water, richer in
nutrients in order to boost algae growth. Howeverseems that the above-mentioned
methods are not feasible.

The proposals of removing GGrom atmosphere through intensification of erosion
should be noted as well. The silicates found inEaeth’s crust such as olivine and basalt
react with CQ changing into soluble form. Kelemen and Mater [8lieve that spreading
these ground minerals over humid, tropical areasy ni@ad to absorption of
0.25-1 billion Mg of C.,/year. The dissolved minerals would flow with water itoeans

[20]. Renforth [21] estimates that using the stisafound in the Great Britain with this
method would remove 100 billion Mg &, /year.

In their calculations, the above-mentioned authidsnot take into account the energy
inputs and, consequently, the £@missions related to the production of energy sesuy
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for mining, grinding, transporting and spreading thinerals. It seems then that removing
CGO, through the intensification of erosion is also mery feasible from the practical
viewpoint.

In sum, the greatest potential of mitigating £€oncentration in atmosphere is
displayed by the methods relying on the amplifmatdf photosynthesis process, especially
in land ecosystems on the one hand, and loweringe@@ssion from soil on the other.

It seems that proper manipulation of these processsy freeze the Goncentration
in atmosphere, without any significant and costigirmges in energy management - which is
more beneficial according to the sustainable dgmémt principles.

Finally, we would like to draw the attention to ©Which is the second most prevalent
greenhouse gas. Three most important sources oéniission include the rice field
cultivation emissions, ruminants’ - especially leatt emissions, and the municipal wastes
emission. Decreasing the emission from the twad $iosirces is difficult. Rice is the basis of
alimentation of a great share of population. Ihd$ easy to change dietary habits either, as
both milk and beef are important part of diet gfraat number of people.

However, there are ways of lowering the #hnissions from municipal waste deposits
by employing cheap, biologically active topsoil aiican be used in methane oxidization
[22-24] or in automatic biofilters [25] or throughe addition of wastewater sludge that
intensifies the methane production, allowing ib®used as a source of energy [26].

Conclusions

The actions taken against the global climate chengspecially the ones mitigating
CO, emissions from anthropogenic sources, have a &gnif impact on economic
processes.

The article showed that the natural processes of €fiission and absorption from
atmosphere are many times more important than nttleraogenic sources. The authors
draw the attention to the fact that intensifyingotuisynthesis process by approximately
2.2% would be enough to freeze the AWncentration increase in atmosphere. A similar
result can be achieved by means of lowering the &fiission from soil through changes in
cultivation methods.

Intensification of natural methods that aim at timg the increase of CQin
atmosphere is more sustainable because it beaes kscial costs.
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Abstrakt: Dyskusja o ograniczeniu emisji gazéw cieplarniankohcentruje si na redukcji aycia weglowych
paliw kopalnych, co jest niezwykle kosztowne z ekmitznego i spotecznego punktu widzenia. Analieuj
przeptywy CQ i CHs w srodowisku wykazanaze intensyfikacja proces6w naturalnych fotosynteagdychania
w ekosystemie Ziemi mi® w znacznym stopniu przyczy¢nsie do redukcji emisji gazéw cieplarnianych.
Wykazanoze zintensyfikowanie fotosyntezy w ekosystemagtowych mogtoby zrekompensowavzrost emisji
CO, zezrodet antropogenicznych.

Stowa kluczowe:efekt cieplarniany, emisja GOemisja CH



