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Yrnepopa. Bo BTopon nonoBuHe aBagLa-
TOro BeKa Y4€Hble OBHapPYXunu, 4YTo 13-3a
OKWraHMsi UICKOMaeMoro Tonvea B aTMOC-
depe pacTét comep)kaHue Yrnekucroro
rasa. DTOT ra3 rnorsoLLaeT TEMNJIOBOE U3Jy-
YeHune 3eMSIM U YaCcTUYHO NepeHanpaBns-
eT ero o6paTHO K NOBEPXHOCTU MJIaHETDI,
HarpeBas eé. Ha nccnenoBaHust CBI3aHHO-
ro ¢ poctom CO, BO3MOXHOro rnobanbHo-
ro noTensieHnss MMPOBbLIM COOBLLECTBOM
Obln BblOENEHbI 3HAaUNTENbHbIE PECYPChI.
BrnepBble 3a CBOIO UCTOPUIO YENOBEYECTBO

NpPosBMNIO 03ab04YeHHOCTb CyabOon CBOEro
obLero goma — nnaHeTbl 3eMns.

Bopa. bonee yeM 3a nonBeka MHTEH-
CUBHbIX UCCNeOOBaHUN OblMN CO3aaHbl
rno6anbHble CNYTHUKOBbIE U Ha3eMHble
CNCTEMbI HAOMOAEHUI U NOJyYeHbl bec-
npeueneHTHble Mo 06BEMY 1 AeTann3aumm
[aHHbIE O COCTOSIHUM OKPY>KaloLLEN Cpe-
Obl. AHann3 3TUX OaHHbIX BbISBUJT CIOX-
HOCTb M HEeQOCTAaTOYHO M3YYEHHYIO B3au-
MOCBSI3b 6MoreoPmanyeckmnx rnpoLEeccoB,
onpegensroWnx 3eMHon knamMmart. Hawu-
6osblUas HeonpeaenéHHOCTb OKa3anacb
cBsi3aHa ¢ atMocdepHom Bnaron. C ogHom
CTOPOHbI, BOASAHOW Nap 1 06nayYHOCTb
(TBéppas v >kngkaa Bnara atMmocoepsbl)

© B.E. Moposos, A.A. AneinHukos, O.B. CMupHoBa, A.b. AHanonbckun, P.I. Bacunos, 7
B.M. laBpunos, B.H. KopoTtkos, A.M. MakapbeBa, A.B. Hepénos, A.B. YnkyHos
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SABMAOTCSA MMaBHbIMU NAaPHUKOBLIMU BeLLe-
cTBaMu (KaK U yrmeKuUcnbIn ra3, oHu nepe-
HanpaBNST TEMNOBOE U3JlyvyeHne obpart-
HO K MOBEPXHOCTM 3eM/n, YTO NPUBOAUT
K eé Harpey). C opyroi CTOpOHbI, 06nay-
HOCTb OTpa)kaeT COJIHEYHOE WU3NyYyeHue
06paTHO B KOCMOC, YTO NPUBOAUT K OX-
naxpeHuto. bes goctoBepHOW oOLEHKU
ponu atMochepHoW BRar HEBO3MOXXHO
OLIEHUTb U BIISIHME Ha KJIMMAaT MU30bITOY-
HOro Yrnekncrioro rasa, NO3ToMy B nocnem-
HMe OBa OecaTueTuss MeHHo $a3oBble
nepexoabl BoAbl, UCNapeHMe U KOHOEeHCa-
LM, HaxoOsATCs B LIEHTPE BHMMaHMS MeTeo-
ponornyeckoro coobuectsa’.

Jlec. Mpwn ncnapernn Boabl COSIHEYHas
SHEePrusa TPATUTCS Ha Pa3pbiB MEXMOJEKY-
NSAPHbIX CBA3EN BOAbI, a8 HE NpeBpaLlaeTcs
B TEMo, No3TOMy NOBEPXHOCTK, Fae Npouc-
XOOUT UCMapeHne, OXJ1aXxaalTcs No cpas-
HEHMIO C TeMU, rae ncnapeHns Het. Habnto-
[EeHMs nokasanu, YTo Ha cylle UcnapeHue
NPaKTUYeCKM MOJSIHOCTbIO ONpeaenseTcs
pacTUTeNbHbIM MOKPOBOM, B OCHOBHOM Jie-
caMn?. M3HauanbHo obesnecrBaHve pac-
CMaTPUBANoCh B KIIMMAaTU4YECKOM NOBECTKe
TONIbKO C TOYKM 3PEHUS OOMONHUTENbHO-
ro UCTOYHMKA BbIOPOCOB YrNeKMcIoro rasa
(nn ero oenoHMPOoOBaHKA B CJly4ae BOCCTa-
HOBJIEHWS JTECOB) N U3MEHEHMS OTPaXKaTelb-
HOWM CrMocoBHOCTM nnaHeTbl. OgHaKo Hako-
NeHHble faHHble O KI0YEBOW POJIM Necos
B perysimpoBaHun aTMochepHONr Barn Ceu-
[ETEeNbCTBYIOT O BO3MOXXHOM HEOQOOLIEHKEe
ob6e3necnBaHNA U 3aMeHbl €CTeCTBEHHbIX
JlecoB nNpousBoaHbIMU Kak ¢paKTopoB ae-
CcTabunusaumm Knmmara. To NpUBENo K ak-
TMBU3aLMN UCCNeqOBaHNA B 3TOM 06nacTu.

(iec KAK KANMATHYRCKHA AreHT

Oderpapgaumsa ectecTBEeHHbIX JieCOB.
LenctBntenbHO, BO3OENCTBME YenoBeye-
CTBa Ha rnobarnbHyl0 OKpY>KatoLLyto cpeny
He orpaHuYMBaeTCs BbIOpOCaMM B aTMO-

"Schiermeier Q. (2010) The real holes in climate
science. Nature 463: 284-287. URL: https://doi.
org/10.1038/463284a

2Jasechko S., Sharp Z.D., Gibson J.J., Birks S.J.,
Yi Y., Fawcett PJ. (2013) Terrestrial water fluxes
dominated by transpiration. Nature 496: 347-350.
URL: https://www.nature.com/articles/nature11983
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chepy yrnekmcnoro 1 gpyrux napHUKOBbIX
razoB. Pa3BumBasCb, Halla MHOyCTpWalb-
Has UMBUNM3aLMs pa3pyLuana ecTecTBeH-
HbI PaCTUTENbHbIN MOKPOB, rMMaBHbIM 06-
pa3oM neca. [1o 3pbl UCKOMaeMoro To-
NnavMBa Jlec CIy>KU UCTOYHUKOM SHEPrnn
ana oTtonneHuna >XNnuw, m quraTeneﬁ
BHYTPEHHEro cropaHus. 3aTeM rNaBHbIM
OpanBepoM obesnecnmBaHus CTano npe-
o6pa3oBaHMeE NeCHbIX TEPPUTOPUI B CENb-
CKOXO3SIMICTBEHHbIE 3eMJIM B CBSA3U C IKC-
NMOHEeHUManbHbIM POCTOM HaceneHus. Mo-
MWMO 3TOro, Pa3HOBO3PACTHbIE MOMNYALUN
[epeBbeB eCTeCTBEHHOIO Jieca B pe3yib-
TaTe pyboK CMeHANMCb MONoAbIMM OOHO-
BO3pacTHbiMK (puc. 1). Hanbonee GbicTpo
€CTeCTBEHHble 3KOCUCTEMbI Hayanu pas-
pyLlaTbCa B ABaALLATOM Beke, B TOM YuC-
e nN3-3a CrjIoWHbIX KOHUEHTPUPOBAHHbLIX
pybok. B 3TOT nepuopn Obiniv BNepBble 3a-
PEerncTpnpoBaHbl COBPEMEHHbIE N3MEHe-
HUS KnMMaTa: pa3banaHcuMpoBKa TeMne-
paTypHOro pexmMma, 3acyxum, HaBOOgHEHUS
M 3KCTpeMaribHble BETPbI.

Ha cerogHs Tak Ha3blBaeMble MasiOHa-
PYLLUEHHbIE NeCHble TEPPUTOPUMN, K KOTO-
PbIM OTHOCSITCS eCTeCTBEHHbIE Jleca Mo-
wanbto He MeHee 50 TbIC. ra ¢ MUHUMaNb-
HbIM aHTPOMOreHHbIM BO34eNcTBUeMS,
COCTaBMAOT OKOJIO TPETU roCynapCTBEH-
HOro NiecHoro poHAa U UMeLoT TeHAEHLUMIO
K COKpaLLEHMIO.

Jlec n knnmar. Kak nec moxet Bnu-
ATb Ha KnuMaT? Jlec 3anacaeT U XpaHUT
B cebe yrnepop (M3biMas ero M3 aTMoc-
depbl 1 oxnaxaas 3emno)?, nec norno-
LLaeT CONIHeYHy paguauuto (Harpesas
3eMnto) 1 nec ucnapset soay. M3 cospe-
MEHHbIX KNMMaTU4YeCcKnx Mmogenen cneny-
€T, YTO nepBble ABa ¢akTopa B 3HA4U-
TeNlbHOM Mepe KOMMNEeHCUPYIOT Oapyr Apy-
ra Tak, YTo COBpeMeHHOoe BNusHue neca

3XKypasnesa W.B., Komaposa A.B., Motarios 1.B., Ty-
pybaHoBa C.A., SpoiueHko A.1O. (2016) ManoHapy-
LeHHble JleCHble TeppuTopun B GopeasbHbIX fecax
Mupa. MpoucxoxkgeHne, passuTie, 3Ha4eHe n Bo3-
MOXKHOe 6yayLee KOHUemnuumn ManoHapyLLeHHbIX Jec-
HbIX TeppUTOpUIA NPUMEHUTESIbHO K GopedarbHbIM Jie-
cam. Russian Journal of Ecosystem Ecology Vol. 1 (1).
URL: https://doi.org/10.21685/2500-0578-2016-1-5
43amonogunkos M., Ko6skos K.H., KokopuH A.O.,
AnenHukoB A.A., LLiImatkoB H.M. (2015) Jlec v knumar.
MockBa, BcemupHbiii poHg avkon npupogbl (WWE).



Puc. 1.

EcTecTBeHHbI MAnoHapyLUueHHbIA
pa3HOBO3pACTHbIA TeMHOXBOWHbIN Jlec,

B KOTOPOM OCYLL|eCTBJISIeTCS1 YCTONYUBbIN
MOTOK MoKoneHni (BBepxy), N nocneno>XapHbiin
BTOPUYHBII COCHOBBII JleC C OfHOBO3PACTHbIM
ApeBocToeM (BHU3Y).

Ha KJIMMaAT OKa3blBAeTCS MUHUMASIbHbIM,
a cBefleHMe NecoB 1 npeBpaLLeHne 3eMnu
B MyCTbIHIO CaMO Mo cebe (6e3 y4éTa CKu-
raHus UICKOMaeMoro TonJvBea 1 BblIOpOCoOB
yrnekucnoro rasa) npueeno 6bl K Ffo-
6anbHOMY NMOXOJSI0AAHUIO 3a CHET yBenu-
YMBLLUENCS OTpaXkaTeslbHOM CNOCOBHOCTH
NMOBEPXHOCTM MJIaHETbI.

TeMnepaTypHble N3MeHeHns onpege-
nsaTCca necoMm. B 1o e BpeMms, B OTU-
4YMe OT KOMMbIOTEPHbIX MOAENeNn, aHanun3
HaKOMJIEHHbIX 3@ MHOTME rofbl CryTHUKO-
BbIX [aHHbIX MOKa3bIBaET, YTO pPacTUTESb-

HblA MOKPOB MOJIHOCTbIO
onpegenset noKalbHbIN
TeMNepaTypHbIN PEXMM Ha
cywe. B 2016 r. B XypHane
Science 6b10 ony6nnkoBa-
HO 6ecnpeueneHTHOE Mo
MacwTaby npoaHannimpo-
BaHHbIX AaHHbIX NCCIIedoBa-
HUe>, KoTopoe ybeauTenb-
HO MNPOOEMOHCTPUPOBASIO,
4YTO CBEAEHME NNECOB NPUBO-
ONT K HarpeBy Cyluun BCoen-
CTBME YMEHbLLUEHNS MOTOKOB
NCnapeHnsi, a BOCCTAHOB-
JleHne necoB, HaobopoT,
K noxonopgaHuto. CpepgHss
BENIYMHA 3TUX PEernoHasb-
HbIX TeMMepaTypHbIX N3Me-
HEHUN — MopsiAKa OJHOro
rpagyca Llenbcus 3a npo-
aHanM3NpoBaHHOE OecAaTu-
JleTne — MHOrokpaTtHo npe-
BOCXOOUT cpepnHernobarb-
HYIO CKOPOCTb M3MEHEHUS
TeMnepaTypsbl.

Pe>xuMm ocapgkoB v BeT-
pOBOMN pPEeXUM Ha cyLwle
TaK>Ke onpenensiorcs ne-
coM. [loMMMO 3TOro, Kak
nokasanu nocregHue uc-
crnegoBaHuUs, HapacTato-
wmn geduumTt npecHowm BoAbl B pa3HbIX
pervoHax Mmpa Takxke cBsi3aH ¢ obesne-
cmBaHmeM. Cylla TepsieT Boy C PEYHbIM
CTOKOM, a 06paTHbIA NPUTOK Bfiarn ¢ oke-
aHa npoucxoauT B Buae BOASIHOrO rapa
yepes atMocdepy. MNPOTAKEHHbIN N He-
NMpepbIBHbIN 1ECHON NOKPOB, 3a CYET Bbl-
COKOW CKOPOCTU UCMApPEeHNs N KOHOEH-
cauum BOASIHOrO Napa, BbIMOJHAET POJib
Hacoca aTMocdepHOn Bnarn, 3akadmBas
€@ C oKeaHa Ha cywy un nogaep>kunBas
YCTOMYMBBLII N UHTEHCUBHbBIN KPYroBO-
poT BoAbl. B 4yacTHOCTK, NecHom Hacoc
6opeanbHoro necHoro nosica Poccnn
oTBeYaeT 3a NOJIHOBOQHOCTbL Bennkunx
Cnéupckux pek u onpepnensietr BOQHbIN

5Alkama R., Cescatti A. (2016) Biophysical climate

impacts of recent changes in global forest cover.
Science 351: 600-604. URL: https://doi.org/10.1126/
science.aac8083

9

“JHeprus: 3KOHOMKKa, TeXHUKa, skonorus” 82019



“JHeprus: 3kKOHOMUKA, TEXHUKA, skonorus” 82019

N

Puc. 2.

ManoHapyiueHHblie necHble Tepputopun (MJIT)
mupa. B Poccun MJIT 3aHuMaiot 6onee

2 MJH KB. KM, 4YTO COCTABIISIET OfQHY MSTYIO
MupoBbix MJIT & 2

pexxum B Gonbwen 4actn EBpasum,
BK/lOYas ceBepHbin Kutan®. YHuuto-
>XEHUe neca NpUBOAUT K NpeKkpaLleHnto
paBHOMEPHOW TSAMM BNA>XHOrO BO34YXa,
OMNYCTbIHNBAHWUIO B MNyONHE KOHTMHEHTA,
HaBOOHEHMSIM B NMPUOpexXHON 30He, ypa-
raHaM n cMep4am.

ECTeCTBRHHbIC IKOCHCTRMbI
KaK crabnanzarop oxpyxawwen
cpeabl

banaHc mexxay 6uochepon u TexHo-
chepomn. B 2015 r. B.B. NyTuH, BbICTYNAas
Ha 70-n ceccum leHepanbHoOM Accambnen
OOH, oTMeTun, 4YTO KBOTMPOBaHME Bbl-
6pocos CO, sBNSETCSA N1LLb BPEMEHHOMN
TaKTM4YeCKOM Mepown, a cTpaTermyeckoe
pelleHne NpobGneMbl KiMMaTta COCTOUT
B TOM, 4YTOOblI “BOCCTAaHOBUTbH HapyLUeH-
HbI YenoBekoM 6anaHc Mexay buocde-
pon n TexHochepon”’. ITn cnosa npea-
BOCXMTUIN MOSIBJIEHNE SMMUPUYECKUX

6Makarieva A.M., Gorshkov V.G. (2007) Biotic
pump of atmospheric moisture as driver of the
hydrological cycle on land. Hydrology and Earth
System Sciences 11: 1013-1033. URL: https://doi.
org/10.5194/hess-11-1013-2007

7 BeicTynneHwe B.B. MytuHa Ha 70-in ceccum leHepans-
Hou Accambnen OOH 28.02.2015 URL: http://kremin.
rulevents/president/news/50385
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OaHHbIX, OOKa3aBLUMX onpepenswollee
3Ha4eHuMe JIeCHOro NMoKpPOoBa OJ1s TeMrnepa-
TypHOWM ycTomumBocTu. Torga >e B.B. Iy-
TUH Npu3Ban oO6beauHUTb ONS pelueHus
3TOWM 3a[4a4n YCUNNS TOCYaapcCTB, KOTopble
“pacnonaratoT MOLLUHOW nUccrenoBaTesib-
cKkom 6a3on, 3agenamu GyHaaMeHTaslbHON
Haykn"” (cM. cHocky 7).

YCTOMUYMBOCTb €CTeCTBEHHbIX dKOCUC-
TeM. CerogHsi eCTeCTBEHHble 3KOCUCTEMbI
ncye3aloT ObICTpee, YeM MX U3y4atoT Uccre-
noatenn. Mexxgy TeM, BOMPOC O TOM, Kak
YCTPOEHbI HE HapYLLUEHHbIE YEIOBEKOM KO-
CUCTEMbI — Neca, 60J10Ta, OKeaHbl, — ABNS-
€TCs MaBHbIM 6esbiM MATHOM COBPEMEH-
HOW HayKW, KOTOpasl Ha MNPOTS>XKEHUM BCEN
CBOEWN UCTOPUKN 1UCKana cnocobbl Hanbonee
3dpdeKTMBHOM TPaHCHOPMaLMK, a HE n3yye-
HUS MPVHLUMMNOB YCTOMYNMBOCTN €CTEeCTBEH-
HOW oKpy>katoLlen cpeabl. Kakum obpasom
>KM3Hb B 3TUX SKOCUCTEMAX HE NpepbIBanach,
a OKpYy>KatoLLiasa cpefa ocTaBasiacb Npurog-
HOW A1 )KU3HW B TEYEHME COTEH MUSITTMOHOB
net? VIMEHHO YyCTOMYMBOCTb OTINYAET Nep-
BO3[aHHYIO NMpupoay OT Bcex 6e3 nckiode-
HUS @HTPOMOreHHbIX BUOCUCTEM, BKJIOYas
1 CaMy COBPEMEHHYIO LIMBUNN3ALMIO.

8Heino M., Kummu M., Makkonen M., Mulligan M. et al.
(2015) Forest Loss in Protected Areas and Intact
Forest Landscapes: A Global Analysis. PLOS One
10(10): e0138918. URL: https://doi.org/10.1371/journal.
pone.0138918

9Potapov P., Yaroshenko A., Turubanova S., Dubi-
nin M. et al. (2008) Mapping the world’s intact forest
landscapes by remote sensing. Ecology and Society
13(2): 51. URL: http://www.ecologyandsociety.org/
vol13liss2/art51/



Poccunckasa Hayka. B/~
CTpaHax-4eMrnnMoHax TexHo-
JIOrMYyecKoro nporpecca,
KOTOpble cerofHs onpe-

Cyxoii BO3myx
KoHpeHcauus

OensT MUPOBYIO KJMMa- KpyrosopoT Bogl ¢ 6000
TUYECKYIO MOBECTKY, uaeun Ha cyle 6 6000
aHTPOMNOreHHOro npeo6- o 6 0 0 O
pasoBaHusa Npupofdbl UCTO- ) o 666 06
puyeckn Hambonee BnuS- BaxHbiit BO3RYX ¢

TeNbHbl, @ HeHapyLleHHas

npupoda, Kak clieacTeue, *i

yTpayeHa. B cTpaHax, rge Mcnapenve ﬁ ﬁ

HeHapyLleHHble Nneca ewé i CTOK

eCTb, HeT Hay4yHou ©0a3sbl OkeaH il Cywa

W cTMyna ans nx usydenus, | )
TaK Kak BblCOKasl YMCIEH-

HOCTb U, CJleQoBaTeNbHO, HU3KUIA YPOBEHb Puc. 3.

>XXWU3HM HaceneHus obycnoBnmBaloT Obl-
CTPYIO pacnponaxy N YHUYTOXeHMEe ocTaT-
KOB eCcTeCTBeHHbIX NiecoB. B Poccun cno-
Xunacb 6onee GnaronpusiTHas CUTyauUus:
Ha 3HA4YMTENIbHOW YacTu TeppuUTOpPUKN Ha-
e CTPaHbl COXPaHUINCL MasIOHapPYLLEH-
Hble NnecHble TeppuTopun (puc. 2) 1 ectb
OpUrvHasbHble TeOpeTUYeCKne NpPeLCcTaB-
NeHvs anga ux nccnenosaHms ',
MexancumnnnHapHas KoHuenuusi 6uo-
TUYECKON perynsauum oKpy>KaloLwen
cpenbl'!, cdopmynuposaHHas B Poc-
cum 1 paspabaTbiBaeMas cemyac Mex-
OYHApPOOHOW rpynron Y4éHblX, Konuye-
CTBEHHO [0Ka3bIBaeT, YTO OKpYy»KatoLLias
cpefa OCTaéTcs NMPUrogHom LS XKU3HU
B pe3ynbTate BO3OENCTBUS Ha Heé ecTe-
CTBEHHbIX 3KOCUCTEM, TO €CTb CaMou
KM3HU. MOLHOCTb CTabunmampyroLllero
BO34ENCTBUS €CTEeCTBEHHbIX dKOCUCTEM
nponopuuoHanbHa ux nnowaan. Ecnim no-
pOr pa3pyLUeHsl eCTECTBEHHbIX SIKOCUCTEM
NpeBbILLEH, OKPY>XKatoLLLasl cpefa Aerpaau-
PYeT 0O HEMPUrOAHOro OJsl XXM3HU Yeno-
BEKa COCTOSIHUSI HE3aBUCMMO OT Hanuyusi
NN OTCYTCTBUSI MPSAMbIX aHTPOMOrEeHHbIX
BO30EeNCTBUI TMNa BbIGPOCOB yrneposaa.

1°CmupHosa O.B., AneitHukos A.A. (2012) Cykuec-
CMOHHble cncTeMbl 6opeasibHbIX S1ecoB eBponen-
ckon Tepputopumn Poccun. MzBectus Camapcko-
ro HL PAH 4: 1367-1370.

""Topuikos B.I. (1995) ®u3snyeckue n 6uonornyeckme
OCHOBbI YCTOMYNBOCTU >KMU3HW. Mocksa: BUHUTW.
URL: https://bioticregulation.ru/pubs/kniga95/vgg95-
150dpi.pdf

buoTuyeckas perynsiumsi Kpyrosoporta

BoAbl Ha cywwe. TosibKo ManoHapyLueHHble
JlecHble TeppuTopun MoryT B NoJIHOM 06bEéMe
BbIMOMHSATL 3TN PYHKLMM '2,

MMeHHO rno6GanbHoe pa3pyLueHne ecre-
CTBEHHbIX 3KOCUCTEM B NMepPBYIO ovepenb
onpepensaetr Habnwgaemylo notepio
YCTONYMBOCTU PErvMoHasibHoro u rno-
6anbHoOro knauMmaTta v Habnopgaemble
KNMMaTu4yeckue Katakimsmbl. [onyyeH-
Hble B NocneaHee BpeMs AaHHble Mo onpe-
pensawouen ponu obesnecnBaHns B n3me-
HEeHUW pexuMa TeMnepaTypbl N O0CaaKOB
(puc. 3) nopgTBepykAalOT NpenckasaHus
KOHLIENLN BMOTUYECKON Perynsaumm.

KoHTypbl HOBOH NApaanrMbli

KoMnnekcHoe pelueHue KaMMaTu4e-
CKMX npobneM. 3a nocnegHue gecstune-
TNSA CTaNO OYEBUAHO, YTO NO OOBLEKTUBHBLIM
TEXHONOMMYECKMM MPUYNHAM OTKa3aTb-
CS OT MCMOJIb30BaHUSA WUCKOMAeMoro To-
NnAvBa Halla UMBUNM3auust B 0603pnUMoM
6yayLieM He cMoxeT'3. He Tonbko copep-

2Makapbesa A.M., Topukos B.I. (2012) CoxpaHe-
Hne EBpa3uinckoro necHoro rnosica — crpateru-
Yyeckas 3afgava Poccnn. SHeprus: 3KOHOMUKA, Tex-
Huka, skonorus, 9(2012), 18-25. URL: https://www.
bioticregulation.ru/ab.php?id=eete 12&lang=ru

3Newell R.G., Raimi D., Aldana G. (2019) Global
Energy Outlook 2019: The next generation of
energy. Resources for the Future, 38 pp. https://
media.rff.org/documents/GEO_Report_Web.pdf

"

“JHeprus: 3KOHOMKKa, TeXHUKa, skonorus” 82019



“JHeprus: 3kKOHOMUKA, TEXHUKA, skonorus” 82019

>KaHWe Yriekncnoro rada B atMocoepe,
HO M CKOPOCTb CXWraHWsi UCKOMaemMoro
TOMAMBa NPOJOSKaloT pacTu. B aton cu-
Tyaumm Heob6XxoaMM KOMMNEKCHbIN Noaxoa
K peLlueHunto npobnem knmMmaTa — He TOJSlb-
KO nonbITKKN 60pbObl C aHTPOMNOreHHbIMU
BbIOpPOCAMM YINEKUCIOro rasa, BK/OYas
CLieHapuKn Nepexoda Ha BO30OHOBNSIEMbIE
WNCTOYHUKN SHEPTUN, OrpaHnYeHns BbIGpO-
COB, yOaneHusl y)ke HaKOMJEeHHOro yrne-
KNCIIOro rasa m3 atMmocdepbl TEXHOIOMN-
YeCcKUMKM cpencTBamMn M T.M., HO U BOCCTa-
HOBJIEHME N OXpaHa NPUPOAHbIX CUCTEM,
pa3pylleHne KOTOPbIX MOXET NpUBECTU
K KJIMMaTM4eCKOMy KonJancy HesaBuCu-
MO OT CKUraHMUs UCKOMaeMoro ToniuBa.
MpennaraeMble cTpaTernyeckne peLueHus,
GONbLUNMHCTBO U3 KOTOPbLIX NOTPebyloT OT
yesioBeyecTBa OrPOMHbIX PEeCcypcCoB, He
OOJMKHbI MPOTUBOPEYUTb APYr OPYry, WHa-
ye CUTyaLMs MOXET yXyawwmnTbca (Hanpu-
Mep, yBenM4YeHne npounsBoacTesa buoTo-
navBa MOXET MPUBECTN K YCKOPEHMIO CBe-
[eHUs necos).

NrHopupoBaHue paspyLueHust 3Ko-
cucteM. PaspylueHme pacTUTeNbHOro no-
KpOBa Kak NMpu4vnHa rnobanbHbIX N3MeHe-
HWUI 0O HedaBHEro BPEMEHU OCTaBalloChb
HEeCKOJIbKO B TEHW BbIOPOCOB yrneKnco-
ro rasa. CoBpeMeHHOe OonucaHue KnmMma-
Ta Ga3npyeTcss Ha MaTeMaTUYeCKMX MO-
Oenax atMochepHoOm LmMpKynaumm, cos-
OaHHbIX cneymanucTaMm TeXHU4YeCcKoro
npoowuna (MaTeMaTMkaMu, NPOrpaMMm-
CTaMu U1, B MeHblUel cTeneHu, Gpusmkamm).
OTK MOOenn coaep>kaT HeN3BeCTHble CBS-
31 Mexxay HabogaeMbIMM NepeMeHHbIMY,
KOTOpble NOCTYNNPYIOTCS NOAFOHKOW Nof
HabnogeHus. (CoBeTckme y4éHble npenna-
rasv MHOM NMoaxoAd K U3y4YeHuo U3MEeHEHNI
KJIMMaTa, OCHOBAaHHbINA Ha aHanu3e 3Mnu-
pUYeckn YCTaHOBJIEHHbIX KSIMMaTUYE€CKUX
AHasNornmM, HO OH He Bbl MPUHAT MeXXayHa-
poaHbIM coobLiectsoM™). XKuBble cucTe-
Mbl Ha MHOIO NOPSAKOB CIIO)KHee pusnye-
CKWX, @ MPUHLMMbI NX GYHKLUNOHNPOBAHMS
B AeTansix Hem3BecCTHbl. [1oaToMy gocTo-

4 Oldfield J.D. (2018) Imagining climates past, present
and future: Soviet contributions to the science of
anthropogenic climate change, 1953-1991. Journal
of Historical Geography 60: 41-51. URL: https://doi.
org/10.1016/j.jhg.2017.12.004
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BEPHO OLIEHUTb BNUSIHWE Nleca Ha KinMaT
Ha OCHOBE COBPEMEHHbIX KIIMMaTU4eCKMX
Mojenen Hesb3s.

OnacHOCTb OQHOCTOPOHHUX NOnA-
xopoB. HepooueHka ctabunusmpytoLe-
ro BO30eNCTBMSA sleca Ha KMMaT HecCceT
Yrpo3y Kak rnodasibHOW KIMMaTU4eCckKon
YCTOMYMBOCTHN, TaK U, B MEPBYIO ovepeb,
KPYNHENLIMM NeCHbIM pernoHam niaHe-
Tbl, BKtovaa Poccuto. lNocnegHmne ny-
6nMKauMn OaHHbIX KOMMbIOTEPHbIX MO-
nenen, "npepckasbiBaoWwyx” rnobanb-
HOe rnoxosiodaHume nocse rnobanbHOro
OMyCTbIHMBaHUSA 3eMnn, yxe npepocTe-
peralT OT PacCMOTPEHUS BOCCTAHOB-
NleHns1 1ecoB KakK cTpaTernu Bbixoga U3
KnmMMaTmuyeckoro kpwusuca'>. Muposble
CMW Ha4vanu pacnpocTpaHaTb MHGOpMa-
LUMIO O TOM, YTO XOTS MaslOHapyLUeHHble
ecTecTBeHHble neca n nornowatot CO,,
M XpaHAT yrnepofn Hanbonee 3¢pdpeKkTuB-
HO'®17 MOXHO nonpob6oBaTb OPraHU3o-
BaTb 3TO MOMNOLWEHNE KAaKUM-TO WHbIM
06pa3oM, yunTbiBast pacTyLLyto NoTpeob-
HOCTb B CEJIbCKOXO3AMCTBEHHbIX 3eMnsix's,
a MeXkayHapoaHble ¢poHabl, CNocobCTBY-
lowme CoxXpaHeHuto necoB B OefHbIX
TPOMNNYeCcKMx CTpaHax, MOXHO CBOpayun-
BaTb'?. MOXHO OXMAaTb U KOHKPETHbIX,
Oa3nNPYOLLMXCA Ha KOMMbIOTEPHbIX Moae-
NSX pekoMeHgauum no CBeAeHUIo Jieca
B OOHNX pPernoHax aons obnervyeHus no-

5Winckler J., Lejeune Q., Reick C.H., Pongratz J.
(2019) Nonlocal effects dominate the global
mean surface temperature response to the
biogeophysical effects of deforestation. Geophysical
Research Letters 46: 745-755. URL: https://doi.
org/10.1029/2018GL080211

16 Griscom B.W. et al. (2017) Natural climate solutions.
Proceedings of the National Academy of Sciences
114: 11645-11650. URL: https://doi.org/10.1073/
pnas.1710465114

7 ewis S.L., Wheeler C.E., Mitchard E.T.A., Koch A.
(2019) Restoring natural forests is the best way to
remove atmospheric carbon. Nature 568: 25-28.
URL: https://www.nature.com/articles/d41586-019-
01026-8

8The new plan to remove a trillion tons of carbon
dioxide from the atmosphere: Bury it. URL: https://
www.washingtonpost.com/business/2019/06/12/
new-plan-remove-trillion-tons-carbon-dioxide-
atmosphere-bury-it/ Washington Post 12.06.2019

¥|s REDD ready for its closeup? Reports vary. URL:
https://news.mongabay.com/2019/06/is-redd-
ready-for-its-closeup-reports-vary/ Mongabay.com
12.06.2019



cnencTBuin rnobanbHOro noTenfieHus
B OPYruX.

PernoHanbHble KaTaknu3Mmbl. IMeH-
HO Te pervoHbl, rae nNpu ogodbpeHnn nnn
nonycTuTenbCTBE MNPOBOIro coobLLecTBa
6yneT NponcxoamTb Hanbonee NHTEHCMB-
HOE€ YHUYTOXEHUE €eCTECTBEHHbIX KO-
CcncTeM, B NEPBYIO ovepedb NMOHEeCYT Ha
cebe rnaBHble TAroTbl KIIMMaTUYECKUX Ka-
Taknn3mMoB. Korga CcTaHeT o4eBMaHO, YTO
M3-3a yTpaTbl PEryisiTopHOro MexaHus-
Ma eCcTeCTBEHHbIX 3KOCMCTEM MoCTpana-
€T 1 MUP B LIENIOM, UCMPaBNATb CUTyaLuto
MOXeT ObITb yXe no3gHo. Heobxoau-
MO MUCMOJIb30BaTb MMEKLLUIACS Npuopu-
TeT B NOHUMaHUW rnobanbHOM CUTyaumm
M NPUHLUMN NpenocTopoXHoCTU. [Ons
obecnevyeHnsa rocygapcrBeHHom 6e3o-
MacHOCTM B 06nacTn oKpy>KaloLlen cpe-
Obl N KNMMaTa HeOOXOAMMO NPeanpPUHATb
ornepaTtvBHble Mepbl MO BbISIBJIEHUIO,
COXPAHEHMIO U U3YYEHMUIO MaJIoHapy-
LUEHHbIX JIeCHbIX Tepputopunn Poccnn
ONns npenoTBpaLLeHns GbICTPOro yxya-
LeHUa KnMMaTta Ha Tepputopum PO
M 3aMeanieHus paspyLlieHus rnobanbHom
oKpy>katoLien cpeabl:

— Bbigenntb 1 3akoHOgaTeNbHO yCTa-
HOBUTb HOBYIO KaTeropuio JiecoB — KJIu-
MaTo3alWUTHbIe Nleca (ManoHapylueH-
Hble JieCHble TEePPUTOPUU, BbIMOJIHSA-
oLWmne KINMMaTO3alWNTHYIO GYHKLMIO).
PaspaboTtatb cTpateruto pa3Butusa ne-
COMPOMBILLJIEHHOrO KOMMJIeKCa C y4é-
TOM MPUHLUUMNNANBHOIO Pasnnynsa Mex-
Oy KJIMMaTO3alNTHbIMU JlecaMun, KOTO-
pble nogneXaT UCKTI0YNTESIbHO OXpaHe
N MOHUTOPWHIY U MOJIHOCTbIO N3bIMatlOT-
cs 13 nobon XO3ANCTBEHHON AesATelb-
HOCTW, U dKCMJIyaTaLMOHHbIMU NlecaMu
(BkJ1IOYAs BO3MOXXHOCTb CO34aHUS Nec-
HbIX MJIAHTaLIMIA) C UCKYCCTBEHHbIM N KOM-
OGMHMPOBAHHbLIM BOCCTAHOBJIEHUEM, KO-
TOopble NpegHa3HavaloTcs Ans usBie-
4yeHuUss MaKCUMaJIbHOWM 3KOHOMMYEeCKOM
oThaun 3a CYET BeOeHUS! MHTEHCUBHOIO
NIeCHOro Xo3sMCTBa Ha OCHOBE cCoBpe-
MEHHbIX Hay4HbIX pa3paboTok. Heob-
XOOMMO MnepecMoTpeTb Nnoaxod K caa-
Yye 3KCnyaTauMoHHbIX NECOB B apeHay,
OCTaBUTb TaKyk BO3MOXXHOCTb NCKJTHOUU-

TeNbHO AN OTevyecTBeHHbIX npennpus-
TN ¢ rnybokon nepepaboTkon (Mckto-
yad nuaopambl) UWUNN peanusyloLmx
nepenosble TexHonorunm (HanpuMep, 6e3-
OTXOQHOEe MPOU3BOACTBO), CNOCOBCTBY-
Iowye NHTEHCUPUKALNU NIECHOIO XO35I-
ctBa. [1ns BbIMOSIHEHUS 3TUX MEP HeOob-
XOOMMO BOCCTAHOBJIEHME MOJSTHOLEHHOTO
WHCTUTYTa NIeCHNYeCTBa Ha dpeaepasibHOM
YPOBHE O/ OCYLLECTBIIEHUS peanibHOro
KOHTPONSA N OXpaHbl NecoB (B AOMKHOM
KONM4YecTBe U C afeKkBaTHbIM 3agadvaM
pecypcom).

— HaumnoHanbHble NpoeKTbl “JKono-
rma” un “"Hayka"”: npegycMoTpeTb co3fa-
HMe HOBOro HauWOHanbHOro npuopuTe-
Ta Hay4HbIX uccnegoBaHnn “®usnyeckme
n bmoniorn4yeckme OCHOBbI YCTOMYUBOCTU
oKpy>karoLyen cpenbl M >XXU3HM” Ha OC-
HOBe MeXAUCUMMIMHAPHOro nonxona,
KOTOPbIN 06beanHNUT CneyuanncToB u3
pa3Hbix obnacten Hayku, paboTaroLymx
B HacToslllee BpeMs Kakabll B CBOEWN
obnactu, He Buas obuien KapTuHbl. He-
06x0OMMO COo3faHMe MeXAYHapOO4HOro
MeXxgucumninHapHoro LleHTpa nccne-
AOBaHUM YCTOMYMBOCTU XXU3HU. B che-
pe obpa3oBaHUsE HEOBXOOMMO BBECTU
0b6s13aTesNIbHbIN BO BCEX YHMBEpPCUTETaXx
KYPC OCHOB YCTOMYMBOCTU XXM3HU. HOoBble
Hay4YHble 3HaHUS OOJIKHbI ObITb 4acTblO
KOMMEeTEHUMIN ynpaBfieHYeCKoro annapa-
Ta. B ®egepanbHOM areHTCTBE NIeCHOro
XO35IMCTBa HEOOBXOOMMO OpraHM3oBaTb
WTaTHOE noppa3sgeneHne ¢ GyHKUMSMU
MOCTOSIHHOIO KOHTPOJIS 3@ COCTOSIHMEM
KIIMMaTO3aWMnTHbIX JlecoB. BO3MOXHO,
NnosIBUTC HEOOXOAMMOCTb OpPraHM30BaTb
aHaJlorMyHoe rnopgpasfesneHne B pam-
kax ®bY BHUWNJIM (Bcepoccuinicknin Ha-
YYHO-MUCCNeaoBaTeNbCKUNM UHCTUTYT Jle-
COBOACTBa M MexaHu3aLun JIECHOro XOo-
391CTBA) NN OPYroro Be4OMCTBEHHOMO
HWW pna Hay4yHOM nognep>kku npoLecca,
B TECHOM KOHTaKTe C y4éHbIMU, 3aHUMa-
IOLLMMUCS U3yHeHNEM PaboTbl eCcTeCcTBEH-
HbIX rNO6anbHbIX N PErMOHAaNbHbIX 3KOCU-
CTeM, a Tak>Ke BOMpPOCaMm YyCTONYMBOCTH
KJIMMaTa N OKpYy>KatoLLen cpepbl.

— CoumanbHas NosIMTUKA: COXpaHeHne
YHUKanbHOM npuponbl Poccnm kak obbe-
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ONHSOLAs8 POCCUMAH KOHCTPYKTMBHAsS Oes-
TeNbHOCTb; BOBJIeYeHe ntoaen B npobne-
Mbl COXpPaHeHusl, HabnoaeHUs U KOHTPO-
nsl, obMeHa OMbITOM MeXOy PEernoHamy;
COXpaHeHne noBecTkn 60pbObI C 3arpsas-
HEeHMEM KakK Ba)XHOW COCTAaBHOW 4acTu
NPUPOJOOXPAaHHON MONINTUKMN.

— Bbicokne TexHonoruun: pa3paboT-
Ka TEXHOJIOMMN 3aMeLLeHns NpPOoayKTOB
13 gpeBecuHbl (Hanpumep, 6yMara He u3
apesecuHbl). Vicnonb3oBaHue 6nok4yen-
Ha O/ OTCNEXUBAHUA NMYTU OPEBEeCUHbI
N UCKJTKOYEHME HeNerasibHOM 3KCnyaTa-
umm necos. [oOCTynHOCTb 6a3 AaHHbIX
MeTeOPOSIONTNYECKUX U IKONOTNYeCKmnx
HabnogeHNN ONS LWMPOKON oOLLeCTBEeH-
HOCTW.

- locypapcTtBeHHass 6e30MacHOCTb:
npeaoTBpaLleHmne KIMMaTU4eckoro aKc-
TpeMmsma (rnobanbHbI reOUHXXUHUPUHT
NGO HaBsA3bIBaHME HalLlen CTpaHe MeX-
AyHapoaHbIX 06a3aTenbCTB, KOTOPble MO-
ryT NPMBECTU K 3KONOMMYeCcKom KaTacTpo-
de B PO).

- MexxgyHapogHoe nsmepeHue: Poc-
CUS KaK 3KOJIOrMYeCKUM [OHOpP M ra-
PaHT KIUMaTN4eCckon YCTOMYMBOCTU
B EBpa3sum u mupe. Poccua — Hay4yHbIn
nnoep B obnactn nccnenoBaHU yCTonun-
BOCTM OKpYy>XKatoLlen cpenpl (poanHa KOH-
uenumn 6MoTMYECKON pPerynaunm mn nec-
HOro Hacoca). He¢pTtaHas n rasonobsbl-
BaloLlasa oTpacnhm Poccnm — Ba>kKHENLLINIA
rapaHT coxpaHeHus necos (npekpalleHne
noTpebneHnss NCKoMaemMoro Tonamea go
OTKPbITUS NPUHLUMUMUNANIBHO HOBbIX SHEP-
rOTEXHONIOINIM MPUBEAET K YHUUTOXXEHUNIO
NecoB, YTO MOYTM NPOU3OLLIIO B Havane
ABajuaToro Beka). BaxHo yrnybutb co-
TpyoHmnyectBo ¢ Knutaem B obnactm ox-
paHbl NpMpoabl 1 NpenoTBpaLleHNs pas-
PYLUEHNS €CTeCTBEHHbIX 3KONOrM4yeckux
cucTeM (NnecHon 6opeanbHbli HACOC He
NMPWU3HAET rocyaapCTBEHHbIX FPaHnL, 1 pa-
60T1aeT B nHTepecax Kutas B Ton xe cte-
neHun, 4to u Poccun).

— O6beguHEHNE CTpPaH, COXpPaHsIo-
wunx 6onbLive raowaan HeHapyLUeH-
HbIX J1IeCOB, — €llé ofHa JIMHUSA NPOoTU-
BOBeca oaHononsapHoMy mupy (bpasunus,
Poccusa, MHooHesus, Nanya — HoBas Bu-
Hes, cTpaHbl 6accerHa KoHro, KaHaga).
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3aKawdeHne

Kn3Hb aBnseTcs rmaBHoOM 3aragkon Bee-
NeHHoN. YHNKanbHOe CBONCTBO XM3HU — eé
CNOCOBHOCTb, OPraHM30BaBLUNChH B CBEPX-
CJIOXHbI€ eCTEeCTBEHHbIE 3KOCUCTEMBI, CO3-
[aBaTb N YCTOMYMBO NoAOEpP>XXUBaATb Npu-
rogHyto ONns CBOEro CyLecTBOBaHUS OKPY-
Xatowyto cpeny. CerogHs pa3spylueHue
€CTeCTBEHHbIX 3KOCUCTEM NPUBOAUT K MO-
Tepe yCTOMYNMBOCTU U HeBGNAronpusTHbIM
M3MEHEHVAM NPUroAHON ONs XXU3HN Yeno-
Beka rnobasnbHOM N NOKaNbHOW OKpYXKato-
LLen cpedbl, K KOTOpbIM AobaBnseTcs nps-
MOe aHTPOrMOreHHOEe BO3MYLLEHME B BUAE
BbIOPOCOB YrNEKNCOro ra3a oT CKuUraHms
MCKOMaeMoro Tonnea.

CNno>XHOCTb MexaHM3Ma BMOTUYECKOWN
perynsumm okpy>kalwLen cpebl Ha MHO-
ro rnopsakoB MPEBOCXOAUT CIIOXKHOCTb
coBpeMeHHon umsunusaummn®. TexHono-
rMyYecKnin aHanor GUOTUYECKON perynsaumm
HeBo3MOXeH. CoBpeMeHHas acceHusauu-
OHHas cTparterns 60opbbbl C rnobasnbHbI-
MU U3MEHEHUSMU (UCKITIOUYUTENbHbIA aK-
LIeHT Ha 60opbbe C NPSAMbIM 3arpsi3HEHNEM,
nepexon Ha BO306GHOBNSAEMble pPeCcypChl
C pa3pyLUeHNEM eCTeCTBEHHbIX 3KOCUCTEM
Ons Npoun3BoacCTBa “3enéHoro” 6uotonnu-
Ba U NpoYee) He yunTbIBAeT ponu ecTe-
CTBEHHbIX 3KOCUCTEM, SABNSAETCS HEMOJSTHOMN
M NOTOMY OnacHoMN.

Mcnonb3oBaHne npupogonofo6HbIX
TexHosormm (CM. CHocky 7) npu pelue-
HUN KNMMaTnyeckonm npobnemMbl COCTOUT
B OLIEHKE CTabunmM3npyroLwero rnoTeHum-
ana u CoOXpaHEeHUN eCTeCTBEHHbIX 3KOCK-
CTeM B TaKkOM O0ObEME, YTOObI UX MOLLHO-
CTW XBaTasio Onsa nogaep kaHus oKpy ka-
loWen cpenbl B NPUrogHOM AONSt YKN3HN
BoOGLLE 1 YyenioBeka B YaCTHOCTU COCTO-
aHun. B obpa3oBasLueMcs 3eN1éHOM KOpu-
[ope Halla UuMBUIM3aums MOXeT pa3Bu-
BaTbCS HEOMPAHNYEHHO OOJIrO, NCMOJSIb3YS
nobble NCTOYHUKKN SHEpPrun n gocTturas
NOBbIX TEXHONOIMYECKUX U UHTEeNnneK-
TyanbHbIX BbICOT.

2ropwkos B.B., lopuwkos B.l., AdaHunos-aHu-
nbsiH B.W., Jloces K.C., MakapbeBa A.M. WH¢pop-
Mauymsi B XXKMBOW U HexkuBon npupope // Skono-
rmsi. 2002. Ne 3. C. 163-169. URL: https://www.
bioticregulation.ru/common/pdf/info02-ru.pdf



