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AHnTpornoreHHoe 3arps3HeHue armocgeps! napHukoBsiME razamu (I117), 00pa3yomumucs B pesysibrare CKUraHus
HCKOIIaeMOTO TOIUIMBA, ¥ BEIPyOKa JIECOB SIBIIAIOTCS IPHYMHAMY MOTEIUICHUS KJIMMaTa BCIISJCTBHE YBEIMUCHHS
cpemHelt TeMnepaTypsl Ha MOBEPXHOCTH 3eMIIM M IPUBOAAT K Pa3pyLIIMTEIbHBIM MOCIEICTBUSIM. YTICKHUCIBIH ra3,
KoTOpbIii npeacTasiseT 60 % ot obuiero oobema BoIOpocos I, urpaet camyio Ba)KHYIO pOJIb B ITOBBIIICHUH TEM-
neparypsl 3eMiH, CyIIECTBYET JIMHEeHHasT KOPPEeISIH MeXIy POCTOM TeMIIepaTyphl M KOHICHTPAIUeH yIIIeKHc-
noro ra3a. st cHmkenust KoHueHTpannu CO, HEOOXOMUM «IKOIOTHIECKUH MEHEIKMEHT JIECOB U M3MCIUH 13
npeBecunbl. Hanbonee a3 heKTHBHBIMU MepaMu M30JISALMK YIJICKHCIIOTO ra3a IMyTeM ero YAaJeHUs U XpaHSHHUs U3
aTMOCQepHl B IOTIOTHTENAX YIIIEPOaay (TaKMX KaK OKEaHb, JIeCa WM II0YBHI) SIBIAIOTCS: BEIPAIINBAHUE IEPEBb-
€B B INTAHTAIMOHHBIX JIECAX; N30IMPOBAHNE yITIEPOa B IEPEBLIX BMECTO CIKHTAHUS CTBOJIOB JICPEBBEB; yBEIHUE-
HUE JOJITOBEYHOCTH M3JICTMH M3 JPEBECHHBI; U30JIMPOBAHUE YIIIEKHCIOIO Ia3a B BO30OHOBIAEMbIX XUMUYECKUX
NpoayKTax (mepepaboTka JIPEeBECHOH MacChl) M CHIPbE; 3aMeHa HEBO30OHOBIISIEMOH YHEPIHU Ha SHEPIHIO U3 JIec-
HBIX HACAXKJICHUH U IPEBECHBIX OTXOJO0B, COBMECTHO C M3JCIHMAMH U3 IPEBECUHBI C HCTEKIINM CPOKOM CITyXKOBI.
Hcnonezosanue kodpduipenra ERoEI uin EROI (cooTHOmIEHHE MONTYyYeHHO SHEPrUH K 3aTpaueHHOMN, SHEPreTH-
Yyeckasi peHTa0eIbHOCTE) MO3BOMISICT ONTHMH3HPOBATH BEIOOP BO30OHOBIIEMOTO HCTOUHNKA DHEPTUHL.

KroueBbie c/10Ba: SKOJOTMYECKUH MEHEMIKMEHT, BEIOPOCH MApPHUKOBBIX Ta30B, CBA3BIBAHNE YITIEPOAA, JTECHBIE
OKOCUCTEMBI, U3ACJIUA U3 NPECBECHUHDI
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HOTenneHHe KJIMMaTa BCJIEACTBUE YBEIUUYCHHUS
CpeaHel TemMreparypbl Ha TOBEPXHOCTH 3eMIIN
HECEeT pa3pyIIHUTENbHbIE MOCIEICTBUS, BbI3BIBASL
MOBBIIIIEHUE YPOBHS Mops. B OonpmmHCTBE CiTy-
YaeB 2TO BBI3BAHO aHTPOMOTEHHBIM 3arpsi3HEHUEM
arMocdepbl TapHUKOBBEIMHE Ta3aMH, 00Pa3yIOIIIMMUCS
B pe3ynbTaTe CKUTaHUS MCKOITaeMOr0 TOTUTHNBA, U
BBIPYOKOH JICCOB.

Yrexucsrii raz CO,, kKoTopsii coctasiseT 60 %
oT 001mIero oobemMa BEIOPOCOB TTAaPHUKOBEIX T'a30B
(III") — muoxcuma yriepojaa, MeTana, XJI0pPTopH-
POBaHHBIX YTJIEBOIOPOOB, 030HA, OKCHJIOB a30Ta —
WTpaeT caMylo BaXKHYIO POJIb B MIOBBIIIEHUH TEMITe-
patypsl 3emiid, HecMoTps Ha To yTo MK-cniektp mo-
[JIOLLEHUS Y HETO HE TAKOM BBICOKHUI U CUIIBHBIN, KaK
y octanbHbIX III" 1 BOBI, KOHLIEHTpALUSI KOTOPOIl
HEe MeHsieTcs Oyaromapsi BOJHOMY OaslaHCy 3eMITH.
Cy1iecTByeT JINHEWHAsI KOPPETSILUS MEXKTY POCTOM
TEeMIIEpaTyphl U KOHIIEHTPAIUEH YTIEKUCIIOTO Ta3a.

Haun6onpmree kommaectBo BeIOpocoB CO, HaOIIO-
naercs B Kurae (peskuii Beruteck HaunHas ¢ 2000 1)
n CeBepHOl AMepuke, KOTOpasi CMOTJIa CTa0 T3~
pOBaTh KOIMUYECTBO BEIOPOCOB. OTHAKO TIOCIECTBUS
HOBOH TTOJINTUKH, BO3MOXHO TPUBENYT K yBEIHUe-
HUIO Kolln4yecTBa BeIOpocoB. EBpoma ¢ 1970 . cra-
OMITM3MpOBaIa KOJIMYECTBO BEIOPOCOB MTAPHUKOBBIX
razoB 110 25 % ot cymmsbl BeiOpocoB CIIA u Kurtast.

[TosToMy COBEpIIEHHO HEOOXOAMMO OCYIIECT-
BIAATH A(h(DEKTUBHYIO U3OSIIHIO YTIIEKUCIIOTO T'a3a
IyTEeM €T0 yJalleHUs U3 aTMOC(ephl U XpaHEHUS B
«TIOTIIOTUTEIIAX YTIIEpoa» (TaKUX KaK OKeaHbl, Jeca

WJTH TIOYBHI). DTO 3HAYHT, UTO 00sI3aTEILHON SIBIIS-
eTcsa BBIpyOKa JIECOB B ONTHMAJIBHBINA MEPUO UX
JKU3HU 1 BBIpAIIUBaHNE HOBBIX JiecoB. K TOm00HBIM
MetonaMm B EBpome nmpuberator ABctpus u llIBei-
[apus, HO OY€Hb YaCTO BO3HHUKAIOT TUCKYCCUU C
HaceJeHneM, KOTOpoe He MOHWMAET, YTO TOIHKO
YKUBOH JIEC MOXKET OBITh «IOTJIOTUTEIIEM yTiiepoar!

OCHOBHBIMH METO/IaMH CBSI3BIBAHHS YyTIIepoa
SIBIISTEOTCSI:

1. M3onupoBaHue IBYOKHCH yriiepoja B jecax,
T7Ie yIIIepo ] HaKaruTuBaeTces (MMOTIIOTUTENh) U coXpa-
HsIeTCs (HAKOTIUTEIb) B JIECHOU dKOocHcTeMe (OrnomMac-
Ce U JICCHOU TT0UYBE), TIyTEM:

— YBETMYEHUS KOIINYECTBA JIECOB;

— TIOBBIIIICHUS TIPOU3BOUTEIHFHOCTH;

— OTpaHUYEHHS JIECO3aTOTOBOK;

— COKpaIlleHHsI TIOTEPh JIECOB OT TIOKAPOB U Ha-
cekoMbIX (15 MuTH ra yHHYTOXKEHBI B bpuTanckoi
Komrym6um);

— BBEJICHHSI HOBBIX JIECOBOACTBEHHBIX MOXOOB.

2. UzonmpoBanue yrnepoza (YIIEKHUCIOTO ra3a)
B JIECHBIX MPOJYKTax (MHJIOMaTepuanax, maHesXx,
MeOenu, Oymare) 10 MOMEHTa WX NepepaboTKH B
TOTLTUBO WJIM dHepruro. PasBuTHe mMpon3BOACTBa U
WCTIOJTB30BaHMSI JIECHBIX TIPOYKTOB BMECTE C YBEIIHU-
YEHUEM UX JOJITOBEUYHOCTH (3AITUTOH JIECOB) TIO3BO-
JIUT U30JIMPOBATH OOJIBIIIE YIIIEKHUCIIOTO Ta3a.

Hamnbonee BaKHBIM MOTIIOTHTENIEM YTIIEKHUCIIOTO
rasa SBJSIOTCS JAePEBSHHBIE 3/1aHUS, HECMOTPS Ha
TO YTO JIECHBIE TOBAPHI H30JHUPYIOT YIJIEKUCIBINA Ta3
Xy’Ke, 4eM JiecHasi SKocucTema. Bo Besikom cirydae,
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ceifyac HaOIIOIACTCSI POCT MOTPEOHOCTH B CTPOCHU-
AX U3 JPEBECUHBI, 1aXKE€ TaAKMX KaK MHOT'O2TAaXXHBIC
1 o(prCHBIC 3MaHMUSL.

3. 3amelIeHre HeBO30OHOBIIIEMbIX XUMHUKATOB
1 HeoOpaOOTaHHOTO CHIPHS. TIPOU3BOACTBA MTPOIYK-
LMY U3 JPEBECUHBI YCTOMYUBO YIIPABIISIEMBIX JIECOB,
3aMCHa XMMHKATOB, IMOJIMMEPOB, ITPOU3BOANMBIX U3
HedTH WX TaKUX MaTepuaioB, kak OetoH, [IBX,
aJIIOMHHI/Iﬁ, TaKXeE CHOCO6CTByIOT CMATYCHHUIO I10-
CIIeZICTBUI M3MeHeHus knuMarta. [Ipu mepepaboTke
JpeBeCHON Macchl M 00paboTKe JIPeBECHHBI OYCHb
YacCTO BbIACIACTCA MCHBIIC [TAPHUKOBBIX I'a30B, YEM
IIPYA IPOU3BOACTBE APYIUX XUMUKATOB U MaTe€pHU-
aJIOB, MMOJTyYaeMbIX U3 HEBO30OHOBIISIEMBIX HCTOY-
HUKOB. KpoMe Toro, n3-3a 3arpsi3HEHHsI OKEaHOB
IIJIACTHKOM HeO6XOJII/IMO 3aMCHHUTH IIJIACTUKOBYIO
YIIAKOBKY Ha IPEBECHYIO, KAPTOHHYIO U T. II.

4. 3amerneHre HEBO30OHOBIIIEMBIX HCTOUHUKOB
sHepruu. [nsg HelTpanuzanuu JelcTBUS YIJIEKUC-
JIOTO Ta3a MOXHO 3aMEHHUTH HEBO30OHOBIISIEMbIC
HUCTOYHHKHU DHEPIrUr Ha APEBECHHY, YTO IMO3BOJIUT
YMEHBIIUTH KOJIMYECTBO BEIOPOCOB B aTMOC(hepy.

JlpeBecrHa y)ke MIpaeT BaXKHYIO POJIb B HAlleH
JKU3HH, U3 HEe TOJTy4YaroT TOJIOBHHY BO30OHOBIIsIE-
Moii sHeprum B EBporne. CymiecTByoT pa3Hble HCTO4-
HUKHW OPEBECUHBI IJId IPOMU3BOACTBA DHCPTIHUU:

— 50 % — CTBOJIBI IEPEBBEB;

— 50 % — OoTXOABI I€CO3aTrOTOBOK TIOCIIC yaae-
HUS IPEBECHUHBI CTBOJA (BETBU, KPOHA, KOPHUA U T. 11.);
HETPHUTO/IHAs IPEBECHHA, OCTABIIIeECs TOCIe KacKa/l-
HOTO HCITOJIb30BaHUA (CHaJyama — MPOAYKIUS Ha
OCHOBE JIPEBECHHBI, 3aT€M — MOBTOPHO HCIIONB3Y-
emas Wwin nepepaboTaHHas IpeBECHHA M, HAKOHETI,
WCTIOTIb3yeMast ISl TIOTY9EHHUS DHEPTUHN ); TIPOMBIIII-
JIEHHBIE OTXOJIbI; YEPHBIN IIETIOK.

Cpenu BO30OHOBISIEMBIX UCTOYHUKOB YHEPTHH
JIpEBECHAs SHEPIUS SIBIISIETCS CaMOM Ba)KHOM, JaKe
10 CPAaBHEHUIO C TUJpo3JieKTpodHeprueil. [Ipsmoe
CXKUTaHUE JAPEBECHOTO TOIUIMBA Bcerma Oomee 3¢-
(heKTHBHO IO CPAaBHEHHIO C HOBBIMH MPOIECCAMHU
TTOTYYEHUS KHUJIKOTO I Ta3000pa3HOTO TOTIINBA U3
He(TH ¥ MPUPOTHOTO Ta3a.

CymiecTByeT BaKHBIN TTapamMeTp, KOTOPBIA HYX-
HO YYUTHIBaTh, €CITM MBI XOTHM ONTHMH3UPOBATH
pecypc 6momMacchl, He TpaTs ero MoHaIpacHy. DTOT
mapametp, kodddurment ERoEl, nuan EROI (ot-
HOIIIEHUE TOJYUYeHHON 2HEPTUU K 3aTPaueHHOMH,
JHEpreTHYecKas PeHTabeIbHOCTE), KOTOPBIN PEIKo

CBeneHusa 06 aBTopax

HCIIOJIB3YEeTCs, MO3BOJISIET ONNTUMHU3HUPOBATh BHIOOD
BO300HOBIISIEMOTO HCTOUHHKA YHEPTUH.

B 3akiioueHne MOXKHO cKazaTb, YTO sl 00e-
CIIEUYEHMsI IKOJIOTMUECKOTO YIpaBJICHUS JiecaMH U
JIPEBECHON MPOAYKIMEN MYyTEM CHUKEHHS KOHLICH-
tpauun CO, He0OXOIUMO:

— BBIPAIIMBATh JIEPEBbHsS B INITAHTALMOHHBIX JIECAX.

— M30JINPOBATh YIJIEPO/ B IEPEBHSIX BMECTO CHKHU-
TaHWsI CTBOJIOB JIEPEBHEB;

— YBEJNHWYUTH JOJITOBEYHOCTH M3ACIHNA U3 JIpe-
BECHHBI;

— W30JIUPOBATh YITIEKHUCIIBIN Ta3 B BO30OHOBIIsIE-
MBIX XUMHUYECKHX NPOAYKTax (mepepaboTKa ipeBec-
HOM Macchl) M CHIPBE;

— 3aMEHHUTH HEBO300HOBIIIEMYIO YHEPTHIO Ha
SHEPTHIO U3 JIECHBIX HACAKICHHUH U APEBECHBIX OT-
XOJI0B (BKJTFOUAst H3/IENTNS U3 IPEBECHHBI C HCTEKIITNM
CPOKOM IKCILTyaTaIlnum).
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The increasing concentrations of greenhouse gases (GHG) produced by human activities such as the burning of
fossil fuels and deforestation are the main reasons of warming of the climate system due to the increasing of earth’s
average surface temperature and lead to destroying consequences. Carbon dioxide which represents 60 % of the
total GHG plays the most important role in the rising of earth’s temperature, we have the direct correlation between
the increase of temperature and carbon dioxide concentration. It is necessary to have an ecological management of
forests and wood products by reducing CO; concentration. There are the main strategies of carbon sequestration
by its removal and storage from the atmosphere in carbon sinks (such as oceans, forests or soils): growing trees
in plantation forests; sequestration carbon in forest and wood products instead of burning stem wood; increasing
the durability of wood products; sequestration carbon in renewable chemicals (bio-refinery) and raw materials;
substitution non renewable energy by energy coming from forest and wood residues (only), together with end of life
wood products. Using of the parameter EROEI or EROI (Energy Returned over Energy Invested) allows to optimize
the choice of renewable energy.

Keywords: ecological management, greenhouse gases emissions, carbon sequestration, forest ecosystem, wood
products
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Warming of the climate system due to the in-
creasing of earth’s average surface temperature
is always faster and destroyer, giving rise to sea level.
Most of it is caused by increasing concentrations
of greenhouse gases (GHG) produced by human
activities such as the burning of fossil fuels and
deforestation.

Carbon dioxide which represents 60 % of the total
GHG (greenhouse gases: carbon dioxide, methane,
chlorofluorinated hydrocarbons, ozone, nitrous ox-
ide) plays the most important role in the rising of
earth’s temperature, even if its IR Spectrum is not
as large and intense as for the other GHG’s....and
for water which has a stable concentration because
of the earth’s liquid/water balance. We have a direct
correlation between the increase of temperature and
carbon dioxide concentration.

The most important world carbon dioxide emis-
sions contributors are China (booming of emissions
since 2000) and North America which has stabilized
its emissions. Nevertheless the new policy will prob-
baly increase the emissions. Europe has stabilized its
emissions since 1970, to 25 % of the emissions of
US and China.

It is then absolutely necessary to implement, an
efficient carbon dioxide sequestration by its removal
and storage from the atmosphere in carbon sinks
(such as oceans, forests or soils). It means that cutting
trees at the optimal period of their lives and growing
new forests is compulsory. In Europe it is the case
of Austria and Switzerland, but very often there is
a strong debate with the population who does not
understand that only a «living» forest is able to play
arole as carbon sink!

The main strategies of carbon sequestration are:

1. Sequestering carbon dioxide in forests where
carbon is accumulated (sink) and maintain (storage)
in the forest ecosystem (biomass and forest soil) by:

— extension of the resource

— increasing the productivity

— limiting harvesting

—reducing losses in forests by protection against
fire and insects (15 million ha destroyed in British
Columbia)

—new silvicultural approach

2. Sequestering carbon (dioxide) in forest prod-
ucts (sawn wood, panels, furniture, paper), until their
end of life where they will be recycled or upgraded
in fuel or energy. The development of the manufac-
turing and uses of forest products, together with the
increasing in their durability (wood protection) will
sequester more carbon.

The most important carbon sink is with wood
buildings, even if the carbon sink of wood products
is much lower than the carbon sink of the forest
eco-system. Anyway there is a strong increase in
wood construction even for tall and office buildings.

3. Substituting for non-renewable «chemicals»
and raw materials. Products from sustainably man-
aged forests, replacing chemicals, polymers...com-
ing from oil or materials like concrete, PVC, alu-
minum, will reduce carbon emissions too. Wood
bio-refinery and processing very often emits less
GHG than the other chemicals or materials coming
from non-renewable sources. Besides, due to plastics
pollution in oceans it’s becoming necessary to replace
plastic bags and packaging by renewable products,
wood and paper.

JlecHoli BecTHUK / Forestry Bulletin, 2017, Tom 21, Ne 4



«IKONOrMUYECKNn MEHEIXKMEHT» NIeCOB...

JKonormyeckue acnekTbl...

4. Substituting for non-renewable energy.

Assuming the carbon neutrality, wood from sus-
tainable sources replaces non-renewable energy
sources, to reduce carbon emissions. Unfortunately
carbon neutrality for biomass is perhaps a myth!

Wood already plays an important role and ac-
counts for half of the renewable energy in Europe.
There are actually different sources of wood for
energy:

— 50 % with clean wood from stems

— 50 % with residues from harvest operations
after stem wood removal (branches, foliage, roots,
etc); end of life wood coming from the cascaded
use of wood (firstly wood-based products, secondly
recovered and reused or recycled and finally used for
energy); industry residues; black liquor.

Among renewable energies, wood energy is the
most important, even before hydroelectricity. Wood
direct combustion is always more efficient than new
processes producing liquid or gaseous fuels replacing
those coming from oil and natural gas.

There is an important parameter that we need to
take in account if we want to optimize the biomass
ressource without wasting it. This parameter, ERoEI
or EROI (Energy Returned over Energy Invested),
seldom used, allows to optimize the choice of ren-
weable energy.

As a conclusion, we can say that to have an eco-
logical management of Forests and wood products,
by reducing CO, concentration, it is necessary to:

— Grow trees in plantation forests.

— Rather sequester carbon in forest and wood
products instead of burning stem wood.

— Increase the durability of wood products.

Author’s information

— Sequester carbon in renewable chemicals
(bio-refinery) and raw materials.

— Substitute non renewable energy by energy
coming from forest and wood residues (only), to-
gether with end of life wood products.
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