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LIJBemuapCKme AJ'IbI'IbI Tenepb Me,EI,J'IeHHO OTTaNBaIOT HE TONBKO neTOM HO 1 3UMOM (©
desantis/Fotolia.com)

Y4yeHble PenepasibHON NOINTEXHNYECKOMN KOl JIO3aHHbI NpoCaeanan, Kak
DesaATeNbHOCTb YesloBeKa C laBHUX BpeMeH Besa K riobasbHOMYy noTenseHuo.
PacwmnpeHune PUMCKoOn nmnepun, 4yma nam 3aBoeBaHmsa HOBOro ceseTa okasblBasiM Ha
KJIMMAT He MeHbllee BO3eNCTBMe, YeM NPOMbILLJIEHHbIE 3arpPsi3HEHNA N BbIXJIOMHbIE rasbl.
MpocTo Tenepb Halwa NiaaHeTa pa3orpesaeTcs ropasno buicTpee.

Les chercheurs de I'EPFL ont retracé la longue histoire de nos émissions de carbone: la
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chute de I'Empire romain, la peste noire ou la conquéte de I’Amérique, en modifiant les
foréts, ont eu un impact significatif sur le climat. Pourtant, le constat reste indiscutable:
depuis le début de I'ére industrielle la concentration des gaz a effet de serre dans
I'atmosphere a atteint des niveaux records et notre planete se réchauffe d'une maniere de
plus en plus inquiétante.

Une histoire millénaire du réchauffement climatique

2010 rog noaTeepaunn rnobanbHoe NoTensieHne Ha nJjaHeTe, - C TaKUM aneko He
ONTUMUCTUYHBIM YTBEPXKLEHMNEM BbICTYMW1a HECKOJIbKO Heaeslb Ha3an BceMmupHas
MeTeoposiormdyeckasa opraHusayms (BMO), rnaBHbIN 0OUC KOTOPOM HaxoanTcsa B XKeHese.
CpefHsas TemnepaTypa Ha NOBEPXHOCTWN 3eMJiM B NPOLUJIOM rofy OKa3sasiaCb CaMon
BbICOKOW 3a nocsieaHne wectbaecaT netT. Ewe 6onee xxapknmm 6biam Tonbko 2005 n 1998
roga.

N3mepeHuns nokasanm, 4TO B MPOLLJIOM roay CpeaHssa TeMrnepaTypa noBbickuaack Ha 0,53
rpagyca rno cpaBHeHU IO € NnokasaTtensamm 1961-1990 ronos, - pOBHO Ha CTOJIbKO, KaK B
1998 n 2005 rogax. COMHEHMIn B TOM, 4TO 3EMHON LLIap pa3orpeBaeTcs Bce bonee
ObICTPLIMM TEMMAMKM, a Npouecc raobanbHOro NOTEMJEHUS Y)Ke He MPUOCTaHOBUTD, Y
y4YeHbIX He ocTanocb. C Havana paboTbl BceMmpHoOM MeTeoposiorM4eckomn opraHmusaumm B
1950 rogy camble XKapkue TeMnepaTypbl Ha MOBEPXHOCTM 3eMan bl 3aperncTpmMpoBaHbl
nocne 1998 ropa. BMO yxe npeacrtaBuia oTY4eT 0 CBOMX HabnogeHNAX Ha KOHepeHUnn
Mo U3MeHeHNIo K1nMaTa B KaHKyHe, a Tenepb NMoATBepAnaa pesysibTaTbl NCC/IeA0BaHWNA.

Mnowanb NOBEPXHOCTU JIeAHNKOB HUKOIr4a He yYMeHbLlasiacb A0 CTOJ/Ib MaJiblX pa3MepoB: B
nekabpe 2010 roga oHa cocTaBmaa 12 MUAIMOHOB KB. KM, 4TO Ha 1,3 MUAJIMOHA KB. KM,
yeMm B 1979-2000 ropmax. CorsiacHo nporHo3am, Anbnbl 0o 2100 roga noTepsoT Kak
MUHUMYM 75% CBOUX JIleJHNKOB, @ 4YaCTb aHTAPKTUYECKNX JIbAOB K Havasny TpeTbero
TbiCAYeNneTns NPoCcTo pacTaeT, CNPOBOLMPOBAB KPUTUYECKOE NOBbILLEHNE YPOBHA MOpPEN
Ha YeTblpe meTpa. CaMbIMM HEMOCPEACTBEHHbLIMU MOCEACTBUAMU TassHUSA BEYHbIX CHEroB
CTaHYT CYLEeCTBEHHbIE N3MEHEHUSA KIMMaTa, NPUPOAHbIe KaTacTpodbl U
nepepacnpenesieHne BOAHbIX peCypCoB Ha NMOBEPXHOCTN 3eMJIN.

MeXxnpasuTtenbCTBEHHAs rpynna akcrnepToB OOH no nameHeHuto knnmaTa (Giec)
npeackasbliBasa pocT CpefHeln TemMmnepaTypbl Ha NlaHeTe Ha 2,8 rpaflyCcoB B TeYeHue
cnlefyloLllero CToneTms - ecnm cobbiTnsa 6yayT pa3BuBaTbCS MO CaMOMy
«OMTUMUCTUYECKOMY>» CLLeHaputo. HepaBHMe nccnenoBaHnsa B yHUBepcuTeTax Anackn m
Kanrapmn B KaHage nokasanu, 4To NOC/IeACTBMUA NOBbILLEHUS TeMnepaTypbl byayT Kyaa
bonee cepbe3HbLIMU.

[da>xe ecnin coBepLUEHHO NPUOCTAaHOBUTbL BbIMYCK NapHMKOBBLIX ra3oB o0 2100 roaa,
npouecc rnobasibHOro NOoTenJeHNA NPOAOC/IKUTCA MO MHEPLUUN. YYNTbIBAA, 4HTO CpefHue
TeMmrnepaTypbl HA NOBEPXHOCTM 3eMM NoacKo4YaT Ha 3,4 rpafyca K KoHuy XXI Beka,
corslacHO caMoMy «MecCUMUCTNYECKOMY» cueHaputo Giec, pa3orpeBaHns okeaHa Ao
KPUTNYECKON OTMETKM 1 obBana 3anafHOM YacTN aHTapKTUYEeCKOoro 1e4HNKOBOro Kyrnonaa
CO BCEMU BbITEKAOLWMMM OTCIOAA NOCNEACTBUAMN He n3bexxaTb, Npeaynpennan y4yeHsole.

C onaceHusimu akcnepTbl BMO HabntopatoT 1 Bce 6onee YacTble KNMMaTUYecKe aHoOMaInm
B PA3HbIX TOYKAX 3eMHOro wapa. 2010 rog no nx KOMYECTBY NOCTABWUJT HACTOSLLMIA
PEKOpPA CO 3HOWHbIMK TeMnepaTypamu B Poccun, semneTpaceHnemM Ha Mantm u
pa3pylmnTeNbHbIMU HaBOAHEHUAMUN B [TakncTaHe. «ECnM cKenTukun elle oCTanancb, OHU
NOJHKHbI By AyT coaThCsA nepes peanbHOCTbIo FN106anbHOro noTenseHns», «Ecamn ckenTmuku



eLe oCTaIMCb, OHN OO/DKHbI ByAyT OTCTYNUTb Nepen peanbHOCTbIO rnobanbLHOro
noTensaeHnsa» - 3aMeTun QUpeKTop BceMmpHom MeTeoposiorm4eckon opraHmsaumnm Mmwens
XKappo. - «®akKTbl HaNMUo. KoHUeHTpaunsa napHUKOBLIX ra3oB B aTMoCcdepe O0CTUrn1a
PEKOPAHOro YPOBHS».

OOHaKo YesIoBEK He 00>XXMNOaNCsa NPOMbILLIIEHHOrO NepeBopoTa, 4Tobbl CNPOBOLMPOBATL
6ecnoBOPOTHbLIE U3MEHEHMNSA KNIMMaTa U OKPYy>XatoLen cpeabl - oH 6ecco3HaTeslbHO Aenan
3TO B TeY4eHue BOCbMU Thica4YeneTuin. K Takomy BbiBogy npuwiesn npogeccop depepaibHon
nonnTexHn4Yeckon wkonbl JlozaHHbl (EPFL) O)xen KannaH co cBOMMK Konneramuy m3
JlabopaTopuum No nccnenoBaHMAaM B3aUMOCBSA3UN MeXAY n3MeHeHnamm buocdepsl 1
KJnMarTa.

LLIBeMLapCcKne y4eHble NpeasoXnin COBEPLLIEHHO HOBYO MHTEPMpEeTaLuto NCToOpUn
BJINAHNS YEN0BEYECKON AEATENIbHOCTU Ha OKPY»KatoLLlyo cpeay, 06bACHUB 3aBUCUMOCTb
MeXXZly POCTOM YNCJIEHHOCTW HaceneHns Ha nsaHeTe 1 Bbipybkon necos. MNMpeanpuHNATbIN
aHaJIn3 No3BOJINI C OTHOCUTEJIbHON TOYHOCTbIO OLEHUTL 06 beMbl BbIBPOCOB Yr/1€KMNCIIOro
rasa B aTMocoepy B pe3ysbTaTe AeSTEeNIbHOCTU YesloBeKa A0 Havasla NMPOMbILLINIEHHON 3pPblI.

NcTopusa Bo3pencTemsa YenosBevyecTBa Ha KJMMaAT Ha4YMHAETCA C NepBbixX 3emenesib4eckumnx
paboT. CywecTBytoLwme B TO BpeMsa MeTOAbl HE MO3BONSAIN ONTUMaJIbHO UCMNOJIb30BaTb
MoYBY, U AN Ka>KO0ro HOBOro Xo3ancTea Heobxoanmo 6610 pacnaxmBaTb BCE HOBbIE
y4acTKmM nieca. Co BpEMEHEM MPPUTraALLMOHHbIE CUCTEMbI, TEXHNYecKoe obopynoBaHmne u
ynobpeHunsa ctaHoBATCA BCe Bonee ahheKTUBHLIMU - peLlalowmnin akTop, NO3BOIUBLUNIA
caoep)XaTb AaBJieHUEe UMBUIN3ALNN Ha NPUPOAHYIO Cpeny U 06XoanThbCs yKe
obpaboTaHHbIMK MOYBaMWN.

YnNcneHHOCTb HacesieHNs He NPSAMO NPonopuMoHaibHa rnJowann CeNbCKOX03ANCTBEHHbIX
yFOLI,I/IIZ, Kak npegnonarasnocb 4O HeAaBHero BpeMeHu, - nokasanum yyeHole. B Cpe,u,Hvle
BEeKa Ha TeppuTopuun EBponsl 6bino KyOda MeHblle J1eCoB, 4HeEM CcerogH4, Xotda 4YNCNeHHOCTb
HacesleHUA yBesin4Ymnachb 3a 3TO BPeM4A NOYTU B NATbL pa3. «HOBM3Ha Hallen ToYKKN 3peHuns
B TOM, 4TO Mbl NpUHNMaeM BO BHUMaHNE MOOePHN3aL o Ce/IbCKOXO3ANCTBEHHON TEXHUKN.
CtaHOapTHble MOOEeNN NCXoOAaT U3 hakTa, 4TO YeM 6osnblUe YNCNEHHOCTb HAaCeeHUs, TeEM
6onblie naowann BblpyﬁaeMle necoB, 0AHakKO 3TO HE COOTBETCTBYET VICTOpVI‘-IeCKOVI
ONEeNCTBUTENbHOCTU», - 3aMedaeT xen KannaH.

K ToOMy e, UTHOpMpys TEXHNYECKNI MPOrpecc CenbCKoro Xo3ancTea, npealecTseyowme
MoZesnn nNpeanonaratT, 4To HeobXoAMM y4aCTOK 3eMJiM OQHOIM0 U TOro XXe pa3mepa,
4TOObI NPOKOPMUTL eBponenua V Beka 1N ero NnoToMmka XX Beka. [103ToMy y4eHbIM 10 CUX
rMop He yaaBasloCb pacCcyYMTaTb KOJIMYECTBO YrJIEKUCIIOro ra3a, Npon3BefeHHoro
4yesioBE4YEeCTBOM [0 MPOMbILLJIEHHOrO NepeBopoTa. «B VI Beke 00 Hawen 3pbl HeN0Be4YeCcTBO
y>Xe HaKoMnuao 3Ha4ynTesibHOe KOJIMYeCTBO NapHMKOBOIo ra3a B atMmocdepe» I ken KannaH
N ero Kosiieru nepecMoTpesnin UCTOPUIO MAapHUKOBOIro 3dpdeKkTa 1 Havaam oTcHeT
KOHLeHTpauun okcnuaa yrnepona B atmocdepe Ha HEeCKOJIbKO ThiCAYeNeTuin paHee, 4eMm
Ob1710 NPUHATO A0 CUX NoP.

Tak, nepBbIn «OymM» BbIBPOCOB MapHUKOBbLIX ra3oB B aTMocdepy npousowen 3a 2000 net
[0 Hallewn 3pbl 1 COOTBETCTBYET Nepuoay pacuseTa BOCTOYHbIX LMBUIN3ALNA Ha
Tepputopun Kntasa n B CpeanseMHomopbe. HekoTopble nctopmyeckne cobbitus, BANSHME
KOTOPbIX Ha KJINMAT paHee COBEpPLUEHHO He YYNTbIBasIOCh, NOSABAIOTCA Ha LWKale
nabopatopun EPFL. Hanpumep, kKayecTBeHHOE yBeIM4YeHne naoLwann necos BCeacTeme
KpyLweHns PUMCKON nMnepumn nan ymeHblUeHne BbIBPOCOB Yr1eKNUCcaoro rasa B atmocgepy
B Nepuoabl SNMAeMnNMN YyMmbl, ONyCTOLUMBLLEN TpeTb EBponbI.



3Ha4YuTeNbHOE YMEHbLUEHNE KOHLUEHTPaUUN NapHMKOBBLIX ra3oB NnpuxoamTtca Ha XVI Bek -
nepsyto a3zy rnobanbHOro Noxoso4aHns, Tak Ha3blBaemMoro Masoro negHMKOBOrro
nepuona. >xen KannaH BblABUraeT runotesy, COrflacHO KOTOPOW Ha KAMMaT B 3TOT
MOMEHT CYLLECTBEHHO NMOBANANN Bennkne reorpadumnyeckne oTkpbliTusa. «bnarogaps
COXPaHUBLUIMMCSH CBUAETENbCTBAM MEPBbIX NYyTEWECTBEHHNKOB Ha aMePUKaAHCKUN
KOHTUHEHT, Mbl 3HAaeM, 4TO OH B ropa3fo MeHbLUen cTeneHn n3obmnnosan necamn. 3aTem
KOJIOHUCTbI NCTpebnnn nHaenues».

MecCcTHOe HacesieHMe yLIJ10 CO CBOUX 3eMesib, YCTYNMB MeCTO JiecaM, yOoep>XXNBaoLWnm
YrIEKUCAbIN Fa3, 4TO, B CBOE o4Yepenb, A0/IKHO 6bl/10 3aTOPMO3UTbL NOTEMNNEHNE U
cripoBounpoBaTb MOpPO3Hble 3uMbl XVII-XIX BekoB, B MMk Masioro neaHUKOBOro rnepuoga.
«2TO BCEro Wb rmnoTesa, - nog4yepkusaeT Oxxen KannaH, - HO NpUHMUMasa BO BHUMaHMe
cobpaHHbIe HAMW AaHHbIE, OHA Ka)KeTCa MHe BMNosiIHe 060CHOBAHHOM».

Kak 6bl TaM HUK B6bln0, Mogenb, pa3paboTaHHasa B nabopaTopum EPFL, He npoTuBopeydunT
npeaLwecTBYOWMUM UCCNeJ0BaHUAM B r1aBHOM: «Bym» BbIOPOCOB NapHMKOBbLIX Fra30B
NPUXOANTCSA Ha NPOMbILLUJIEHHYIO 3Py M Mepmno MacCoBOIr0 UCMOJIb30BaHUA MCKOMNAaeMoro
TOonAMBa. «Mbl NPOCTO 3aMeyaeM, YTO BJIUSAHNE YesloBeYeCcTBa Ha KJMMaT Ha4vyanochb
ropa3fo paHblue, 4eM NPUHATO cymTaTb. B 6000 roay 00 Hawen 3pbl Mbl Y>Ke HaKOMWUIn
3Ha4YuTesIbHOEe KOJINYEeCTBO NapHMKOBOIro ra3a B aTMociepe, fa)ke ecsiv rno CBouM
pa3MepaM heHOMEH 1 B CPaBHEHME He el C CerogHsAWHen cuTyaumen», - KOMMeHTuUpyeT
npodeccop KannaH. iccnepgosaHus ero nabopatopun B byayuiem no3BoasT ropasao
TOYHEee OueHMBaTb BIUSIHME JIeCOB Ha U3MeHeHUs KanMaTa. NoMOoXXeT Jin 3TO KaKUM-TO
obpa3oM npenoTBpaTUTb rnobanbHoe NoTensieHne Ha rnJjaHeTe, NnokakeT byayliee.

EPFL - ®epepanbHasa noauTexHuyeckasa wkKosa JlozaHHbI
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