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I'ynvka B., /lin P. 30lb1IeHHS HAYKOBOI iH(popMaii, 110 30cepeKeHa
HA MiATBEPHKYIOUiil MPOAYKTUBHOCTI 3eMeJIb [IJIsSl JePeBUHHU i iHIIMX TOBapiB
i mocayr y Mosanosi
MonaoBa — HeBellMKa KpaiHa, 110 po3BUBaeThes, y Cxianiit €spomi. [Ipote, mopiBHs-
HO 3 IHIITUMU KpaiHaMu, [0 PO3BUBAIOTHCS, PecnybOmika MoinoBa Mae oOMeKeHi IPUPO/I-
HI pecypcu. Mu mpomnoHyeMo, o0 HOBI ajJbTEPHATHBHI 3€MJII BUKOPUCTOBYBaJH, 0a3y-
IOYUCH Ha JIICOBUX pecypcax, M0 MPUBEIE 10 YPIZHOMAHITHEHHS Ta 3HAYHOTO TTOKPAICHHS
eKoHOMikH. ToMy, oJlHE 3 TOJIOBHHX 3aBAaHb HalIoro npoekty dyndpaiita — cuHTE3yBaTH
1 JocmiauTu iHPOPMAIIIO MOI0 MPUBATHUX 3€MJICBJIACHHUKIB Ta MPO MOTEHI[IHHI MOXIIH-
BOCT1 BUPOILyBaHHS 11 OTpUMAaHHS JE€PEBUHM Ta 1HIII TOBApH 1 MOCIYTH, MiATBEPAKYIOUH
IPOAYKTUBHICTb IXHIX 3€MEIb.
Knrouoei cnosa: 1micosi pecypc, BUKOPUCTAHHS 3€MeJTb, TOBAPH 1 MOCITYTH, JAepKaB-
Ha BJIACHICTb.

I'ynoka B., /lun P. YBeJnyeHue Hay4YHOl MH(pOpMaLUHM, KOTOpasi cocC-
peaoToYeHAa HA NMOATBEP:KAAIOIIEeN NMPOU3BOAUTEIBLHOCTH 3eMelb I JpeBe-

CUHBI M IPYI'UX TOBAPOB M yciayr B MoJsigoBe

MonnoBa — HeOobIIas pa3BUBAIOLIASCS BOCTOUHOEBponeiickas crpaHa. OnHako, B
CpaBHEHMHM C JPYTMMHU pa3BHUBaIOIIMMHUCA cTpaHamu, Pecmy6nuka MomngoBa umeer orpa-
HUYEHHbIE MPUPOAHBIE pecypchl. Mbl mpeniaraeM, 4ToObl HOBBIE albTEPHATHUBHBIEC 3€MIIU
MCIIONIE30BaIM 0a3UpysCh Ha JIECHBIX pPecypcax, 4yTo MPHUBEAET K Pa3HOOOpa3Hio U 3HAYU-
TEIbHOMY YIYUIICHHUIO SKOHOMHKH. [103TOMY, OJTHO U3 IIaBHBIX 3aJjaHHI HAIIETO MPOEKTa
@ynbpaiiTa — CHHTE3UPOBATh M MCCIEA0BATh WHPOPMALIUIO OTHOCHTEIBHO YAaCTHBIX 3€M-
JICBNIAJICTIBIIEB U O MOTCHUMAIBHBIX BO3MOKHOCTSIX BBIPAIMBAHUS U TOIY4YEHHUS JIPEBECH-
HBI, @ TAK)KE JPYyrHe TOBaphbl U yCIyTH, HOATBEPKAasi HPOU3BOAUTEILHOCTD UX 3EMEITb.

Knroueswvie cnoea: necHvle pecypcehl, HCIOIb30BaHUE 3€MENb, TOBAPhl U yCIyTH, I0-
CyJlapCTBEHHAsi COOCTBEHHOCTb.

VIIK 504.062.2 Dr. Andreas Gurgel', dr. Ulyana Bashutska®

BIOENERGY IN MECKLENBURG-WESTERN POMERANIA
(GERMANY) AS A CONTRIBUTION TO SUSTAINABLE ENERGY
SUPPLY

Fossile energy sources are limited. Furthermore the use of fossile energy damages our
environment. Climate change is visable now and mankind has to take care for limiting this
climate changes. The energy demand of all nations is rising at present. But the use of fossile
ressources increases the global warming.That's why we are looking for alternatives. One of
them is the use of bioenergy. It is reneweable and does not intensify the green house effect.
So we could see the use of bioenergy as a contribution to sustainable energy supply.

All nations of Europe try to increase the utilization of bioenergy now, and so does
Mecklenburg-Western Pommerania. In a study we tried to estimate which part of primary
energy consumption we are able to replace by bioenergy. The result is, that it would be
possible to reach nearly one quarter in Mecklenburg-Western Pomerania. In addition we
also will export a respectable amount of bioenergy.

Keywords: bioenergy, renewable supply, sustainable development, energy potential

Prevailing Circumstances. A lot of effort is made in the state Mecklen-
burg-Western Pomerania as well as in Germany and in the European Community
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to increase the percentage of bioenergy. The aim for 2020 is to replace 20 % of
energy consumption by renewable energies.Why do we do so?

We all know that the amounts of crude oil, natural gas and coal are limited,
but the demand for energy is rising constantly. During the last few years fossile
energy becomes more and more expensive. So we have to look for alternatives of
energy supply. Now it is the turn of bioenergy and other renewable forms to secure
energy supply for the future.

Bioenergy takes an important contribution to reduce the greenhouse effect.

Since 2004 the circumstances of bioenergy have crucially improved by
starting the "Law of reneweable Energies" in Germany. There was determined a
defined payment for electric current. This system of guaranteed prices was an im-
portant step to get profit by producing bioenergy (table 2).

The European Community has posed several targets of use of Bioenergy.
This targets are specified by each nation of the EC. In 2010 in Germany 12.5 % of
electricity use has to be produced by reneweable energy sources. At the field of Bi-
ofuels the target is to replace 5.75 % of the fuel consumption by biofuels till 2010.
These targets get their realizing step by step. The member states are committed to
report about it. For the succeding future is planned much more, for instance to
increase the part of biofuel supply up to 6.25 % in 2015.

The german government pursues several targets by supporting bioenergy
production and consumption:

® development of energy supply and protection of climate, nature and environment
in the long run;
a part of reneweable energies of 12.5 % on current consumption;
decreasing external costs of energy;
declining dependence on fossile resources;
development of techniques at the field of reneweable resources.
Since 2006 there has been being conflicts between the new government and
the branche of biofuels due to the new contract provisions on mineral oil tax. The
problems have solved not yet. Biodiesel and rape seed oil have become much more
expensive. So that a lot of oil mills and biodiesel plants were set aside. It is estima-
ted that the capacity is used only by 40 % in Germany in 2009.

The state Mecklenburg-Western Pomerania has a conception to support
bioenergy. Several projects are promoted by supporting programmes.

After a boom of bioenergy there are also a lot of critical meanings. Especi-
ally the percentage of maize on arable land has increased. The percentage of set
aside arable land has decreased. Now almost al countries are working on sustaina-
bility of growing energy crops. So does Germany. In summer 2009 the government
issued a decree on sustainability of biofuels. The producers of biofuels get their fi-
nancial benefits only by using raw matarials produced under conditions of regulati-
ons of sustainability.

Potentials of bioenergy in the State Mecklenburg-Western Pomerania.
In the ferderal state Mecklenburg-Western Pomerania there are about 1.074 Mio
hectares of arable Land. It never would be possible to cultivate only energy crops
on it. First of all it is necessary to secure the food and feed production. It is estima-
ted that about one third of arable land in Mecklenburg-Western Pomerania could
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be used for growing bioenergy crops. Several crops are useful as bioenergy crops.
Choosing the right crop depends on the way of conversion and also on the yields
under conditions of Mecklenburg-Western Pomerania.

Our state is a Rape-seed-state number one all over Germany. Every year
about 230,000 hectares are cultivated with rape seed. 140,000 ha of them are used
to produce biofuels. The role of maize has been increasing since the commence-
ment of the German Reneweable Energies Law because because maize is the main
raw material as a co-substrate in biogas plants. So the area of maize has risen up to
10,000 hectares in Mecklenburg-Western Pomerania 2005. Now the cultivation
area is about 30,000 ha in addition to 70,000 ha for feeding animals.

Cereals have developed to an important raw material. Cereals can be used
to produce biofuels or as a solid fuel. Also straw of cereals can be used for
bioenergy production as well. It is estimated that about 120,000 ha of straw of ce-
reals can be removed from the arable land for energy production. This means a part
of nearly 22 % of the acreage of cereals. The other part ist necessary for reproduc-
tion of the fertility and for the animals.

But bioenergy material is not grown only on arable land. There are also op-
portunities to use greenland grasses, wood and organic wastes to produce
bioenergy (table 1).

Table 1. Uilization of energy biomass in 2005 and estimated technical potentials
or the year 2020

1 agricultural biomass

utilization in
2005

in 2006 estimated
potential for 2020

estimated
use in 2020

area
hectares

area
hectares

area
hectares

crops on arable land

co-substrates for biogas plants
(maize, cereals, catch crops)

9,500

60,000

84,000

Biofuels (rape seed, cereals, sugar beet)

165,000

200,000

93,000

solid fuels (wood, cereals, energy grasses)

0

102,000

148,000

sum hectares

174,500

362,000

325,000

Energy con-
tent Petajoule

Energy content
Petajoule

Energy con-

by-products (straw)

0

19.3

wastes (liquid manure, excrements). ..

0.6

4.7

2 forestry Biomass

quantity tons

quantity tons

waste wood from forestry and landscape
conservation

116,000

166,000

166,000

by-products from sawmilling, timber from
pulling down

530,000

430,000

430,000

sum t

646,000

596,000

596,000

3 Sum PJ total

20,2

69,1

39,7

The table 1 shows that the federal state Mecklenburg-Western Pomerania
has a potential to triple bioenergy production during a period of only 15 years, re-
garding the danger of removing all biomass from the field.
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The reproduction of organic matter is important for the fertility of the soils.
By producing bioenergy crops we want to get high yields from the whole plants.
Regarding to reproduction of humus and soil fertility a certain percentage of har-
vest residues from the biomass must stay on the field. That's why only about 20 %
of the straw can be removed from the field. Together with the straw of rape seed
the organic matter is enough to secure the content of carbon in our soils.

Biogas in the state Mecklenburg-Western Pomerania. The basis for the
very fast rising number of biogas plants in Mecklenburg-Western Pomerania as
well as in Germany is the payment for the electric current which has been regula-
ted in the Reneweable Energy Law since 2004. This payment is guaranteed for a
period of 20 years (table 2).

Table 2. Payment for electric current from biogas plants
Payment in Cent / kWh
dependent on the electrical power
up up to up to up to
to150 kWel‘ 500 kWel. 5 MWeL 20 MWel.
Basic payment 11,67 9,18 8,25 7,79
Add-on payments
Bonus for limitation of formaldehyde 1,00 1,00 0,00 0,00
Bonus for biomass 7,00 7,00 4,00 0,00
Bonus for liquid manure 4,00 1,00 0,00 0,00
Bonus for landscape conservation material 2,00 2,00 0,00 0,00
Bonus for cogeneration of heat and electricity 3,00 3,00 3,00 3,00
Bonus for innovative techniques 1,00-3,00 |1,00-3,00|1,00-3,00 [1,00-3,00
Duration of guaranteed payment 20 years
decreasing payment by 1 % compared with
the previous year

Payment category

Annual degression

There are several models of operating biogas plants. Either the farmer can
set up a new enterprise or he can sell co-substrates and liquid manure to biogas
plants. There are also different mix models between this two extremes.

A very important fact in the biogas production is a bold change in the crop
rotations on the field. The percentage of co-substrates especially maize has risen
considerably. This diversification is followed by changes in whole agriculture and
also in agricultural trading. Higher parts of agricultural products remain in en-
terprises and this leads to a higher creation of value within agriculture.

The number and the installed electrical power of biogas plants is still rising
now. At the end of 2005 there were about 50 biogas plants with an electrical power
of 18 MW. It is estimated that about 110 MW will be installed 2010. This means
an increase above 600 % in a short period of 5 years. This increase in biogas plants
will demand a higher amount of co-substrate crops. In 2010 we will need about
55,000 hectares of arable land for supplying biogas plants with co-substrates. Pro-
duction of Biogas has become an important part of income of agriculture.

Biofuels in the Federal State Mecklenburg-Western Pomerania. The
percentage of rape seed is about 24 % of arable land. It has reached a limit in crop
rotation. About 140,000 hectares of rape seed are used for biofuel production. It is
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not possible to increase the cultivation area of rape seed in Mecklenburg-Western
Pomerania because of deseases dependent on the percentage in the rotations. Ne-
vertheless there is a rising demand on vegetable oil fuels. The biodiesel production
capacity has been risen up to more than 400,000 tons since 2006 (fig. 1). This me-
ans theoretically that all rape seed yield of the federal state Mecklenburg-Western

Pomerania could be crushed within Mecklenburg-Western Pomerania.
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Fig. 1. Development of Biodiesel production capacity

Biodiesel is not the only biofuel on the basis of vegetable oil. It is also pos-
sible to use pure vegetable oils in special engines or mixtures of diesel and vege-
table oil in series-production engines. At present about 170,000 tons of pure vege-
table oil are used as fuels all over Germany.

Another biofuel is ethanol. It is made from the starch of cereals or from su-
gar of sugar beet. In future it will be also possible to produce ethanol from straw or
other materials. At the moment Mecklenburg-Western Pomerania is not able to
produce ethanol fuel in an ethanol plant. But for instance the crop of 25,000 hecta-
res of cereals is exported to Brandenburg. It was also planned to build a bioethanol
plant in Rostock, where about 340,000 tons of cereals could be processed. From
this resulted an add-on demand of 50,000 hectares of cereals. But the project was
cancelled because of increased prices of cereals.

A fuel of the future could be synthetic fuels made from each kind of bi-
omass. Today they have not yet produced in plants, but only in laboratories. If cru-
de oil, coal and natural gas are not available any longer it will be possible to secure
the rising demand of fuels with this BtL (Biomass to Liquid) and hydrogen fuels.
An important advantage of BtL fuels is to process whole plants and not only parts
like the grains. In this way it is possible to get higher yields of fuel per hectare. But
a dangerous effect in agriculture and in environment of taking away all biomass
would be the losses of organic matter. So the farmer has to take much more care of
his soil fertility than before.
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Solid fuels in the State Mecklenburg-Western Pomerania. Solid fuels
are very important for heating houses and factories. There is a bold diversity of so-
lid fuels but the calorific value of dry matter is not very different. The most impor-
tant solid fuel is wood from forests. Especially waste wood is used as a fuel. About
100,000 tons of wood from forestry could be used every year. But it is also possib-
le to grow wood on arable land. The yields of poplar are higher than the yields of
willows under conditions of Mecklenburg-Western Pomerania.

Also straw of cereals is a valuable fuel. Regarding the demand of animal
production and the needs of our soil fertility it would be possible to harvest the ce-
real straw of about 120,000 hectares. Till now it is not allowed to use the grains of
cereals as a fuel. But it is estimated that cereals will take an important role in fuel
supply of the future.

There are also grasses, which can be used as a fuel. Many hectares of green
land are not necessary for our animals any longer. On arable land it is possible to
grow grasses like miscanthus. We calculated a potential of grasses and similar bi-
omass of about 55,000 hectares for utilization as a fuel.

Conclusions. In 2020 we will have a technical potential of bioenergy pro-
duction of 69 Petajoule in the federal state Mecklenburg-Western Pomerania. Ne-
vertheless we will not be able to use up this potential. The rate of realization de-
pends on the prevailing circumstances and on prices in the food sector compared
with non food. Besides bold amounts of cereals and rape seed are crushed and used
outside Mecklenburg-Western Pomerania. About 40 Petajoule could be really used
inside Mecklenburg-Western Pomerania to replace fossile energy (table 3).

Table 3. Use of biomass in 2005 compared with estimation for 2020 (Petajoule)

Kind of use Utilization in 2005 Prognosis of utilization in 2020
Biogas 1,6 13
Liquid biofuels 1,9 5.8
Biodiesel 1,7
egetable oil fuel 0,2

ioethanol
solid fuels
from agriculture
rom forestry
sum of bioenerg

The production of bioenergy crops competes against production of food
and feed. That is why we estimate that about 345,000 hectares of arable land in
Mecklenburg-Western Pomerania could be used for energy crops in 2020. Further-
more the main part of all arable land will be needed to secure nutrition of people
and animals.

The largest increase we expect at the field of biogas. Favourable conditions
of payment support this development substantially because of the reneweable
energy law. Compared with this there will be no increase of oilseed production
area in Mecklenburg-Western Pomerania. That is why it is necessary to increase
the yields per hectare. An important percentage of bioenergy will be exported and
utilized outside of Mecklenburg-Western Pomerania. The main parts within export
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will be biodiesel, cereals for ethanol production and perhaps also BtL fuels. The

percentage of bioenergy on primary energy consumption will rise from 10 % in
2005 up to 24 % in 2020 (fig. 2).

2005 oother kinds 2020
of primary energy
mbioenergy

24 %
40,65 PJ

10 %
16,7 PJ

90 % 76%
153,3 PJ 129,35 PJ
furthermore net export 2005: 3,6 PJ furthermore net export 2020: 8,3 PJ

Fig. 2. Development of part of bioenergy on primary energy consumption in the state
Mecklenburg-Western Pomerania

Bioenergy is an important component of business within the state Mecklen-
burg-Western Pomerania, which has only less industries. But nowadays the raw
material production already has played an important role of energy production in
Germany. Compared with other states in Germany Mecklenburg-Western Pomera-
nia is able to replace a high part of primary energy consumption by bioenergy.

I'ypzensv I'.A., bawmyysvka Y.b. Bioenepria y Mekuaenoypr-3axigna Ilo-

MepaHis (HiMedyunHa) sIK BKJIQJ 10 CTAJIUX €EHEPreTUYHUX PecypcCiB

Enepris kopucHuX KonajauH € ooMexeHnoro. OKpiM I[bOro, BAKOPUCTAHHS €HEpTii KO-
PHCHHX KOMAJIHMH 3aBJA€ IKOIM HAaBKOJHMIIHBOMY MPHUPOAHOMY cepenoBuity. Kmimatnani
3MIHU € OYEBHIHUMH 1 JIFOJICTBO Ma€ MOTypOyBaTHCs Npo ixHe oOMekeHHs. CroKUBaHHS
eHeprii BciMa HapoJaMH 3pOCTa€ y TEHEpilHii yac. Ajle BUKOPUCTaHHS KOPUCHHUX KOIa-
JIMH TIOCHJIIOE TII00aIbHE TOTEIUTiHHS. | BIacHe ToMy MH Iykaemo anbTepHaTHB. OnHIE 3
HUX € BUKOpHCTaHHs OioeHeprii. BoHa € BiTHOBIIIOBAIILHOIO 1 HE iHTEHCU(IKY€E TTAPHUKO-
Buil epekt. TakuM YMHOM MU MOXXEMO pO3IIIAAaTH O10CHEPrito SK BKIAA O CTAINX SHep-
TeTHYHUX PECYPCIB.

VYci Hapoau €Bponu HamararoThes 30UTBIINTH yTUIII3aMio OioeHeprii 3apas, i Mek-
nenOypr-3axigHa [Tomepanis Takox. Y IOCHIDKEHHI MU HaMarajaucs OIIHUTH, Ky YacTKy
NEPBUHHOI €HEeprii CHOXHMBAaHHS MOXKHA 3aMiHUTH OioeHepriero. PesynpratoM € Te, 1o
MOXJTBO JOCSTHYTH OJIM3bKO 4eTBepTUHH y MekinenOypr-3axinna [Tomepanis. [lo Toro x
MU €KCTIOPTYBAaTUMEMO 3HAYHYy YacTKy Ol0€Heprii.

Knwuosi cnosa: GioeHeprisi, BiTHOBIIOBAIbHI PECYpPCH, CTAIUNA PO3BUTOK, €HEpre-
TUYHUM MTOTEHIIaT.

I'ypeenv I'.A., bawyuykaa Y.b. buosneprusa B MekieHOypr-3anagnas
IHomepanus (I'epMaHusi) KaK BKJIAJ K NOCTOSSHHBIM JHEPreTHYeCKUM pecyp-
cam

DHeprus MoJje3HbIX UCKOMAEMBbIX ABJISETCS OorpaHudeHHON. Kpome 3Toro, ucnosias3o-

BAHUE DHEPIMU MOJIE3HBIX MCKOIMAEMBIX HAHOCUT BPEZ OKPYKAIOLIEW MPUPOIHON Cpere.
KnnmaTtnueckue M3MEHEHHUS SIBISIOTCS O4YCBUAHBIMHM H YCIOBCYCCTBO OOJIKHO 1mo3abo-
TUTBCS 00 uX orpannueHud. [loTpebiieHne YHEPTruu BCEMU HAPOJIaMU PACTET B HACTOSIIICE
BpCMs. Ho ncnonb3oBanye MoJe3HbIX HCKOTTAEMBIX YCUJIINBACT riaobanbHOe moremienue. 1
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COOCTBEHHO TMOTOMY MBI HIeM anbTepHaTuB. OMHON M3 HUX €CTh HCIOJIh30BaHUE
OouosHeprun. OHa sBIsETCS OOHOBUTEIHLHONM M HE MHTCHCH(PHUIIMPYET MapPHUKOBBIN (-
dekrt. Takum 00pa3oM MbI MOKEM pacCMaTPUBATh OMOIHEPIHIO KaK BKJIAJ K MOCTOSHHBIM
SHEPTreTHUYECKUM PECYPCaM.

Bce naponp! EBporibl MbITalOTCS yBEIUYUTDh YTUIN3ALKI0 OMOAHEPTHH B HACTOSIIHIMA
MOMeHT, u MekieHOypr-3anannas [lomepanust Takxke. B uccienoBaHUU MBI TBITAIHCH
OILICHUTh, KAKYI0 4aCTh MEPBUYHON SHEPTUU MOTPEOICHUS MOKHO 3aMEHUTh OMOIHEPTHeH.
PesynbraroM siBisieTCS TO, YTO BO3MOXHO JAOCTUYBL OJU3KO 4eTBepTH B MekneHOypr-3a-
nagaas [lomepanus. K Tomy ke MBI OyleM SKCIOPTUPOBATH 3HAYUTEIBHYIO YaCTHUILY
OMOdHEPTHUH.

Knrwouesvie cnoea: 6modHeprus, 0OHOBHUTEIBHBIE PECYPCHI, YCTOHUMBOE pa3BUTHE,
SHEPreTUYECKH MOTSHIINAT.

YJIK 504 Jou. A.M. /leiineka, kano. exon. nayk — HJIITY Ykpainu, m. Jlveie

JIICOBE 'OCIIOZAPCTBO B YMOBAX F.JIOBA.JII).I.-IOi 3MIHH
KJIIMATY: PU3UKHU, MOKJ/INBOCTI TA CTPATEI'Il AJAIITALII

[IpoananizoBaHO MOTEHIIHHI PU3UKU Ta BUTOIM AJIS JICIB 1 JIICOBOTO rOCIIOAPCTBA,
K1 MOB'sI3aH1 3 TJI00aJIbHOIO 3MIHOIO KiliMaTy. OOGIpyHTOBAHO JOLIIBHICT 3alIPOBAIKEHHS
HOBUX IMIJIXO/IB 1 CTpATET1H 1010 3armo0iraHHsl HETaTUBHUM HACIIKaM 3MIiHU KJIIMaTy Ta
aJanTarii 10 HUX JIiCOBOTO TOCIOapCcTBa. BCTaHOBIEHO, 110 ajanTallis 10 3MiHU KIIiMaTy
1 mociiabIeHHs MOro HEraTUBHUX BIUIMBIB € B3a€MOIIOB'SI3aHUMHU 1 B3aEMHO JOIIOBHIOBAJIE-
HUMU. ApKe Ut Toro, mo0 epeKTUBHO BUKOHYBATH (PYHKIIIT MO0 MTOM'SKIICHHS BILTUBY
3MIHH KJIiMaTy HEOOXiHO, 11100 Jicu Oyiu 3JaTHUMH IMPUCTOCYBATUCS 10 TpaHC(HOpMOBa-
HUX TPUPOJTHUX YMOB, BUKIIMKAHUX 3MIHAMH KJIIMATYy.

Kniouoei cnosa: exonoridHa TMONITHKA, CTPATETisi, MEHEIDKMEHT CTajoro JiCOBOTO
rOCIIO/IapCTBa, 3MiHA KIIIMaTy.

Beryn. HaykoBo noBeneHuM € (hakT, 110 ChOTO/IHI BiJI0YBalOThCS aKTUBHI,
nporpecyroui 3MiHM y (YHKI[IOHYBaHHI KJIIMAaTU4YHOI CUCTEMU IUIaHeTH. BueHi
CXOJIATHCSl Ha TOMY, 110 3MiHa KJIiMaTy Ha 3eMJi rnepedyBae 3a1eKHO BiJl COHAYHOI
AKTHUBHOCTI Ta KIJILKOCT1 TAPHUKOBUX BUKHUJIB B aTMOc(hepy 1anetu. Posb ocran-
HIX y rI00aibHOMY NOTETUTiHHI OiHIEThCs 10-15 %. OckinbKu 0 IMHA HE MOXKE
BIUIMBATH Ha aKTUBHICTH COHIlI, TO MiHIMI3yBaHHS BUKHIIB ITAPHUKOBUX Tra3iB Ta
iXHe TIOB'I3yBaHHS € Ha/I3aBJAHHSAM JUIs JIFOACTBA. TOMY JIiCH MarOTh Ba)KJIMBE 3HA-
YeHHS IS KJIIIMATHYHOTO PEXUMY TUIAHETH 4epe3 adcopOIlito BYTIIEI0, 1110 Mic-
TUTHCS B Olocdepi. Bonu 3B'13y10Th MuTbsipan ToH CO, mOpivHO, 10 B €KBIBAJICH-
THOMY BHUMIpi (TOOTO, KOJTM HEOOX1THO Oy0 © CTBOPUTH IUTYYHI MOTJIMHAYI) CTa-
HOBUTb MUTBSIPAU JA0JIAPIB.

OxpiM MOCHJIEHHS POJIi JiCIB y 3a0e3MedYeHH] MpoayKyBaHHS OioMacH ams
MOHOBJIIOBAHOT €HEPrii, JIICU BUCOKO I[IHYIOThCS SIK IPUPOJIHI 00'€KTH, 1110 CTBOPIO-
I0Th 3aracy BYyTJIEL0. 3arajioM B €BpoImi CTPYKTypa 3eMJIEKOPUCTYBaHHS, 3MIHU
XapakTepy 3€MJIICKOPUCTYBAHHS 1 JIICOBE TOCIIOAAPCTBO CKOPOUYIOTh 00'€M YHUCTHX
BUKHUIIB B arMocdepy Mmaibke Ha 6 % 1, 31€0LIbIIOT0, 11€ CKOPOYECHHS BIIOY-
BaeThCs came 3aBisku Jyicam. Llei Bkiaa € ocoO0nauBo 3HauHuM y lleHTpanbHiil 1
CxinHit €Bpori, Je CIOCTepIraloTh MPUPICT TUIONL JIICIB 1 BITHOCHO HU3bKUU Pi-
BEHb BUKHUJIB BiJl IHIINX CEKTOPIB ekoHOMiKU. OKpiM 11bOTO, €Bpona crajna 1HiIl-
aTOPOM 3aMpOBAKEHHSI PUHKOBOTO MIAXOAY Y 1ii cdepi, ToOOTO BBEICHHS TOPTiB-
JI1 KBOTAMH HAa BUKHUIH.
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