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MNMPEANCIOBUE

NMpepgncnosne

MpoABneHUss M3MEHEHMI KnumaTa Ha Teppu-
Topun Poccuinckon Depepaunn xapakTepusy-
0TCA BMeYaTnAlLMM MHOrOObpasnem n Heopa-
HO3HAYHOCTbIO MOCNEeACTBUIA ANA NPUPOLHON
cpepabl, SKOHOMVKM N HacenieHusi Hawen cTpa-
Hbl. [na Poccum BakeH BECb KOMMIEKC Yrpos,
PUCKOB M BO3MOXHOCTEW, 00YCNOBNEHHbIX Ha-
651104aeMbIMU 1 OXKNLAEMbBIMU KIMMATUYECKAMU
N3MEHEHUAMM, YTO BHOCUT cneynpuryeckmne oco-
6eHHOCTN B NonuTnKy Poccuinckon Oepepauymm
B 006/1aCTU KNUMaTa Kak Ha ¢pepepanbHOM, Tak
N Ha PErnMoHanbHOM YPOBHSX M UTO B onpege-
NIEHHOW Mepe OTNMYaeT Hawy CTpaHy oT 60nb-
WMHCTBA CTPaH MuUpa.

B Tekywem 2022 r. B Hawen CTpaHe 3aBepLuaeTca peanmsauma HaunoHanbHOro nnaHa MeponpuaTUn
nepBoOro 3Tana agantaumn K UsSMeHeHNAM Knumata Ha nepuog Ao 2022 rofa, yTBepKAeHHOro pacnops-
XeHunem lNpasutenbcta Poccunckon Oepepauun ot 25 gekabpa 2019 roga N2 3183-p (HIMA). Mo cytn,
nepBbll 3Tan aganTaunmy HOCKN NOATOTOBUTENbHbBIN XapaKTep, Obin HanpasfeH Ha GopMrpoBaHKe Co-
OTBETCTBYIOLLMX HOPMATUBHO-METOANYECKNX OCHOB 1 MPABOBOTO MOJIA, a TakXe Ha pa3paboTKy nnaHoB
ajantaumn B OTPacieBOM U TeppuUTopuanbHOM paspesax.

Pocruppomer 3aHnmaeT ocoboe mecTo B peanmsaumm HINA - He TONbKO KakK rMaBHbI MCTOYHUK MHbOP-
MaLMM O MPOUCXOAALMNX N OXKMIAEMbIX U3MEHEHMAX KNMMaTa Ha Tepputopun Poccuun, HO 1 Kak ¢e-
AepanbHbIi OpraH NCMONHUTENBbHOW BNACTW, Ha MPOTAXEHUM MHOTMX AecATUNIeTU obecneynBatoLw i
COOTBETCTBYIOLNI acneKkT YCTONYMBOro pa3BmUTUA Halen cTpaHbl. B 2020 r. B KauecTBe nepBoro wara
B HanpaBneHun peanusaumn HIMA Knumatunyecknm uyeHtpom Pocrngpometa 6bin nogrotosneH «[lo-
Knag o HayYHO-MeToANYECKUX OCHOBAX AJ1A pa3paboTKu cTpaTernin agantauum K u3MeHeH1AM Knnumata
B Poccninckon ®epepaumm (B 06nactv komneteHumn Pocrugpomera)», B KOTOPOM npefctaBneHbl 0606-
LWeHHble pe3ynbTaTbl UCCNeA0BaHNA 1 pa3paboToK B 06nacTn HayuyHO-MeToamyeckoro o60CcHOBaHUA
OTpacneBbIX M PErMoHasnbHbIX CTpaTernm aganTtaumm K TEKYLMM U OXKUAAaeMbIM U3MEHEHUAM KMaTa.

BaxHeliwwel nHGopmMaLMOHHO-aHaNUTUYECKON NpogyKumnen PocrugpomeTa sienstotca OLeHoYHble Jo-
Knagbl 06 N3MeHeHMAX KvmaTta 1 Ux nocieacTBusax Ha Tepputopun Poccuinckon ®epepaunn. B 31mx
Jloknagax — Hapsigy C AaHHBIMWM MOHMTOPUHIA KNMMaTa — COAEPKATCA OLEHKMN OyayLimx N3MeHEHMWN
KnvMaTa 1 Ux BO3AeNCTBUI Ha NPUPOAHbIE CUCTEMbI, HACeIeHKe 1 OTPAC/IN SKOHOMMKMI. MepBbil oLe-
HOUHbIV Aoknag Pocrugpometa (2008 r.) GakTUUECKM MOCYXKWI HAayYHON OCHOBOW ANA pa3paboTKu
npoekta Knumatuueckon pokTpuHbl Poccuinckonn Oepepaunn (yTBepkaeHa MpesmpeHTom Poccunii-
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ckon Oepepaunn 17 gpekabpa 2009 r.). Bropoit oueHouHbIn goknag (2014 r.) BHeC CyweCcTBEHHbIN BKNag
B MHPOPMALMOHHO-aHanUTN4Yeckoe obocHoBaHue no3nunn Poccninckon Mepepaumm no Mapuxckomy
cornaweHwuto (2015 r.).

MoarotoBKa PocrnapomeTom TpeTbero oueHOYHOro AoKNaaa 3Tol cepum Gbila NpegycMoTpeHa
HIMA. 2To 06CcTOATENLCTBO ONpeaenno u pag ocobeHHocTen TpeTbero oLeHOYHOro 4oKnaaa, Ko-
TOPbIN — ONMPAACb Ha BbIBOAbI MPeAblAYLNX OLEHOYHbIX JOK/Iaf0B, COXPAHALWMNX CBOI aKTyallb-
HOCTb, — OPUEHTUPOBAH B 3HAUUTENIbHOM Mepe Ha MHGOPMALNOHHO-aHAINTUYECKOE U HayuyHoe
obecrneyveHune (B 06nacTu KomneTteHumn Pocrnapometa) afantaumm B oTPacnaAxX U permoHax.

focypapcTBeHHas HabnoaaTenbHan ceTb, Knumatnyeckuin ueHTp Pocrmapomera, a Takke NnpodunbHble
HayuYHO-MCCNIeloBaTeNbCKME MHCTUTYTbl NO3BONAOT PocrmapomeTty ocyllecTBisiTb NMOCTOAIHHbIE Ha-
6nogeHNA 32 KINMMATUYECKOW CUCTEMOW U BbIMOSHATb OLEHKY M MPOrHO3MPOBaHNE N3MEHEHWI KIN-
MaTa 1 KINMMaTUYeCKNX BO3AENCTBUN, T.e., MO CyTH, — GOpMMPOBaTb MHPOPMALIMOHHO-aHANIUTNYECKYIO
N HayYHYI0 OCHOBY MJIAHVMPOBAHNA aAanTaLMm K TEKYLUMM U OXKNAAEMbIM U3MEHEHUAM Knnmarta. BaxkHo
OTMETUTb, UTO pa3paboTKa CLEeHAPHbIX NMPOrHO30B U3MEHEHWI KNMMmaTa Ha Tepputopun Poccuinckoi
Depepauny onvpaeTcs Ha pesynbTaTbl BECbMa PECYPCOEMKNX B BblUMCINTENIbBHOM OTHOLIEHWUN MO-
AeNbHbIX NCCNIeJOBaHNIA, MPOBEAEHNE KOTOPbIX B MOCNEAHNE rofibl CTasio BO3MOXHbIM 6narogaps uc-
NoNb30BaHMI0 CyrnepKomnbloTepa MMaBHOro BbIUMC/IUTENIbHOIO LieHTpa Pocrgpomerta.

TpeTnin oueHOUYHbIN foKNag PocrngpomeTa, NogobHO NpeawecTBYOWNM ABYM OLEHOYHbIM JOKIaAaMm,
OCHOBbIBAETCA Ha MaTepuranax peLueH3pyeMbIiX HayUYHbIX CTaTel U MOHOrpaduii, a TakKe OTeyeCTBEH-
HbIX 1 MeXAYHapOAHbIX OLLeHOYHbIX AOKIaAoB. B nepByto ouepenb, 3TO OTHOCUTCA K OLL€HOYHbIM [JO-
Knagam MexnpaBuTeNnbCTBEHHOWN rPynrbl SKCNEPTOB NO U3MeHeHuto Knumata (MIMUK), B nogrotoBke
KOTOPbIX POCCUNCKME YUYeHble YYacTBYIOT C CAMOro Hayasa — y»Ke Ha NPOTAXEHUN Tpex AeCATUNETUN.
MNMocnegHW — wecTonm — oLeHoYHbI goknag MUK 6bin onybnmkoBaH B 2021-2022 rr., 1 pag ero BbiBO-
[AOB AeTann3npoOBaH B HACToALLEM AoKNaae anAa Tepputopun Poccun.

Kak n npexpae, B aBTOPCKUI Konnektus TpeTbero oLeHo4YHoro aoknaga PocrugpomeTa Bownu Be-
AyLne CneymanmncTbl Hay4yHO-NCCIeoBaTENbCKMX MHCTUTYTOB PocrugpomeTta n MuHobpHaykn Poc-
CUN, @ TaKXKe BbICLIMX YYeOHbIX 3aBefeHMIA. B peLleH3poBaHny pa3aenoB 1 rae AOKAaja NPUHAIN
yyacTue 3KkcnepTbl PAH, BbICLLE WKONbI, @ TaKXe ApYrMx opraHnsaumii. HayuyHo-koopanHALMOHHbIN
KOMUWTET MO NOArOTOBKe AOK/aZa COCTOAN U3 NpefcTaBuTeNel LLeHTpanbHoro annaparta Pocrugpome-
Ta, HAyYHO-NCCNEe[0BaTENIbCKUX MHCTUTYTOB Pocrmpgpometa n MnHobpHayKkm Poccuum, BbiCLLE WKObI,
Poccuiickoro rugpomeTteoposiornyeckoro obujectsa. Monb3yacb 3TOM BO3MOXKHOCTbIO, XOuy nobna-
rofapuTb BCEX YYACTHUKOB MpoLuecca NOAroToBKM TpeTbero oueHOYHOro Aaoknaga Pocrmpgpometa
3a NJI0JOTBOPHYO COBMECTHYIO paboTy!

Hapﬂny C npeacTaB/ieHHbIMX OUEHKaMU MPOoncxXoaAawnmx n oxmaoaemMblx N3MEHEHUN KNnUMaTa, UX BO3-
AEeNCTBMI Ha Pa3Hbleé CTOPOHDbI HaLLen KN3HW, a TakKe HanpaBnean7| aganTauum K 3TMM BO34EeNCTBU-
AM, TpeT|/||7| OLEHOYHbIV AOKag AaeT BO3MOXKHOCTb C(I)OpMyﬂl/IpOBaTb HOBbI€ 3aa4l, CToAWME nepen
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Hay4YHbIM COO6LLECTBOM Halleln CTpaHbl B 0611acTn UCCNefoBaHNA KnmaTa 1 obecneyeHns aganTa-
LMOHHBIX peLeHni B OTPACcSIeBOM N pervoHanbHOM pa3pese. Tak, oyeBugHa HeobxoanmMoCTb cyLe-
CTBEHHOIMO pPacCUMPEHNA TOCY[APCTBEHHOW CUCTEMbI KMMATUYECKOrO M 3KONOrMYeckoro MOHUTO-
PVHra 1 NporHo3npoBaHuA. PeweHnio 3TnX 3afay B 3HAUMTENbHOW Mepe Nnpu3BaHa COAEeNCTBOBATb
DepepanbHasa Hay4YHO-TEXHMYECKaA NporpaMmma B 0651acT 3KONOrMYeckoro passutna Poccmnckon
Qepepauunm n KNMMaTUYeCKUX nameHeHun Ha 2021-2030 roabl (OHTI), yTBepxaeHHan lNpaButenn-
ctBom Poccuiickon QOepepauyunm (noctaHoBneHue MNpaButenbctsa Poccuinckon Oepgepauymm ot 8 dpes-
pana 2022 r. N2 133) B cootBeTCTBMU C YKa3om lNpe3ngeHTta Poccunckon QOepgepauymn ot 8 peBpana
2021 1. N2 76 «O mepax no peannsauum rocysapCTBEHHON HayYHO-TEXHUYECKOW NONNTKIM B 06nacTu
3Konornyeckoro passutna Poccunckon Oepepaymm n KNIMMaTUYECKUX U3MEHEHUI». DTON Nporpam-
Me CUHEepPruyeH CTapTyloLWwu B HacToALee BpeMA BaXXHENLW A NHHOBALNMOHHbIM NPOEeKT rocyaap-
CTBEHHOrO 3HAaYeHWA, HaNpPaBEeHHbIN Ha cO3JaHne efMHON HAaLUNOHANbHOW CUCTEMbI MOHUTOPUHIA
KNMMaTUYeCKN akTUBHbIX BelecTs (BUMI3) (pacnopsxeHue MNpasutenbctsa Poccninckon Gepepaunm
OT 2 ceHTAOPA 2022 r. N2 2515-p). HayuHo-nccnenoBaTenbCcknm yupexaeHmam Pocrngpometa B Co-
ApyxecTBe ¢ uHctutytamm PAH n yHnBepcutetamm npeactouT NPUHATb CaMoe aKTMBHOEe yyacTue
B peanu3auyun OHTIT v BUMT3.

Hactosiwee O6uee pestome TpeTbero oLEHOYHOro JoKnagaa 06 M3MeHEeHMAX KnumaTta v ux nocneg-
CTBUAX Ha Tepputopun Poccniickon ®epepaunn apnaetca odrumanbHon nybnunkaumei Pocrugpomerta,
npeaHa3HaYeHHoW ana deaepanbHbIX U PErrmoHanbHbIX OPraHOB rOCYAapCTBEHHOW BNACTW, KOTOpble
BblpabaTbIBalOT 1 peanusyoT NONNTUKY CTPaHbl B 06/1aCTV KNMMaTta B COOTBETCTBUM C KnmaTnuueckonm
AoKTpuHol Poccninckoin Oepepaum, B TOM YMCSIE NPY NIaHUPOBAHMM KOHKPETHbIX MEP MO Pa3BUTUIO
oTpacneli 3KOHOMUKKN U NPU NOATOTOBKE MPOrpamMmM YCTOMUYMBOrO Pa3BUTKA TEPPUTOPUIA 1 PETMOHOB
Poccuiickonn ®epepaunn. Joknag MOXeT ObiTb NCMOSIb30BaH HayUHbIMU YUPEXAEHUAMU U yYeOHbIMM
3aBefeHAMNU. OH NpeaHasHauYeH TakXKe ANnAa NpodecCcMoHanbHbIX aHAIMTUKOB U MPAKTMKOB, Creuu-
anu3npyLWnXca B 061acTy KNMMaTa Y CMEXHbIX Mpobnem, B TOM ynciie NpeacTaBnsiowmx rsHec-
Co061ecTBO 1 NPodUNbHbIE HEMPABUTENBCTBEHHbIE OPraHM3aLK, a TakXKe A4J1A LWNPOKOW HayuyHoW 06-
LLeCTBEHHOCTU M BCEX, KTO MHTEPECYETCA KNMMATUYECKON MPo6/ieMaTUKoN.

Pykosogutenb Pocrugpomerta N. A. lLlymakos






MPOUCXOAALWLUNE N OXKUAAEMDIE



HayuHele pe3ynemamel, npedcmasnieHHole 8 HeoasHeM Lllecmom oyeHouyHom Ooknade Mexnpasu-
meJsibCMeBeHHOU 2pynnbl 3KCNepmMo8 no usmeHeHuro kaumama (MUK, 2021 2.), no3gonsaom yeepeHHo
KoHcmamupogame: (1) 8 ammocghepe, okeaHe, Kpuocghepe u buocgepe npousows1u Wupokomacwmao-
Hoele U bbicmpeslie udmMeHeHus; (2) macwmabsl HeOasHUX U3MeHeHUU 8 Knumamu4eckou cucmeme 8 ye-
JIOM U HblHeWHee ee cOCMosAHUe 80 MHO2UX acnekmax becnpeyedeHmMHbl HA NPOMAXEHUU Nepuo0o8
0m MHOo2ux cmoJsiemuti 00 MHO2UX meica4yesiemud; (3) He 8bi3bieaem COMHeHUU, YMo pa3oepes ammoc-
¢hepebl, OKeaHa u cywiu npousowes noo 8/IUAHUEM Ye/108€eKa.

AHMponozeHHOe U3MeHeHUe KAUMama yxe 8/usem Ha MHo2ue 3KCmpemMasibHble N0200HbIe U KUMJ-
muyecKue A8J1eHUA 80 8CeX pe2UOHAX 3eMH020 wapa. [Jokazamenecmaa Habooaembix usMmeHeHUU 0711
MAakux 3KkcmpemasbHeix A8/1eHUl, KAK 80/THbI menJia, 0busibHble 0CaoKU, 3dCyXu, mponu4yeckue YuKksio-
Hbl, 0 MAKXe UX C8A3U C Yes108e4eCKUM (hakmopom, co 8pemeHu 8bixo0a [1amozo oyeHo4YHo20 00K1a0a
MI3UK (2013 2.) cmanu 6onee y6edumesnbHbIMU.

Co sce so3pacmatowjeli ygepeHHOCMbIO MOXHO ymeepXX0dmb, 4Ymo 4esioee4yecmao oxuoaem ycyey-
6/1eHUe HabnooaeMbix AHMPONO2eHHbIX U3MeHeHUl KaumMama u coomeemcmayruux Kaumamuye-
cKux 8o30elicmauli: npu 8cex paccmompeHHbix MUK cueHapusx ebibpocos 2/106a716HAA Npu3eMHas
memnepamypa 6yoem npooo/kams NO8bILAMbCA, N0 KpaliHel Mepe, 00 cepeduHsl 8eka. [Ipu 3mom
8 CB8A3U C ycuneHuem 27106a/16H020 homensieHUs 6ydym cmaHosumeca 6osiee 3Ha4umesbHeIMU ma-
Kue U3MeHeHUs 8 KumMmamuyeckol cucmeme, KaK yeesudeHue 3KCmpemMasibHo 8bICOKUX memnepamyp
U Ux noemopAaemMocmu, 80J1H menJsid 8 okeaHe U 06UJ1bHbIX 0CAOKO8, Ce/TbCKOX03AUCMBEHHbIX U 3K0J10-
2UYeCKUX 3aCyX 8 HEKOMOPbIX pe2UOHAX U 001U UHMEHCUBHbIX MPONUYECKUX YUKTOHO8, a MAKXe COo-
KpaweHue nowaou apKkmu4ecko20 MOPCKO20 /1b0d, CHEXHO20 NOKPOBA U MHO201emHel Mep3/iombl.
Oxudaemcsa, Ymo npodosxatoujeecs 2106a1bHoe homensieHUe npugedem K 0dsibHeliuel UHMeHcCuU-
ukayuu 27106a1bHO20 2uOPOJI02UYECKO20 YUKIIA, BKHOYAA €20 U3MEeHYUBOCMb, 2/106a/1bHble MYCCOH-
Hble 0Ca0KU U UHMeHCUBHOCMb 8JIAXHbIX U 3acywiusblx AsaeHul. lpu peanusayuu cyeHapues c yge-
NudeHuem ebibpocos CO, nozziomumesnu y2n1epoodd 8 okeaHe U Ha cywe b6ydym meHee 3¢hhekmusHbl
€ MOoYKu 3peHus 3amednieHus HakonneHus CO, 8 ammocegepe.




1.1

Habnopaembie nsmeHeHus
napHVIKOBbIe ra3bl

ATMOChepHble KOHUEeHTpauunm Tpex napHUKo-
BbIX ra3oB, MMEKLWMX KaK eCTeCTBeHHble, TakK
N AQHTPOMOrE€HHble WCTOYHUKWN, 3HAYUTENbHO
BbIPOC/AN, HAYMHAA C AONHAYCTPUANbHOM 3MO-
xu (puc. 1.1): CO2 Ha 46%, CH4 Ha 157% wn NZO
Ha 22%. CopepaHne ¢ppeoHOB NepPBOro NoKo-
nenua, CFC-11 (CFCI3) n-12 (CFZCIZ), nmeLwnx
NOMHOCTbID AHTPOMOreHHOe MNPOUCXOXKAEHUE,
Hayano cHmxatbcA B XX| Beke B pe3synbraTe
AeNncTBuUA orpaHnvyeHnn MoHpeanbCcKoro npo-

TOKOMa 1 ero gononHeHuin. OoHako ogHoBpe-
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mobanbHble N3MeHeHNA KNnmarTa

MEHHO MPOAO/IKANN PACTN KOHUEHTPaUUN nx
3ameHuTenen, B Tom ymcne HCFC-22 (CHCIFZ)
n HFC-134a (CHZFCF3), BpPeMA XM3HU KOTOPbIX
11,9 n 13,4 net, cooTBeTCTBEHHO. OrpaHunye-
HMA Ha NPOMU3BOACTBO N NCMNOSIb30BaHUE 3TUX
XMMMKATOB Obl/ BBeAeHbl ToNbkKo B 2010-e rr.
HecmoTps Ha TO 4YTO nmoTeHuman rnobanbHo-
ro notenneHua HCFC-22 n HFC-134a Ha Tpu
nopsaka sbiwe, yem y CO,, UX COBpeMEHHbIN
BKNag B yCUneHue napHMKoOBOro s¢pdekra He-
BE/MK, MOCKOJNIbKY MX aTMocdepHble KOHLEH-
Tpaunm Ha WecCTb NOPAAKOB Huxe, Yyem y CO.,.
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Puc. 1.1 CpeaHee 2nobasneHoe coaepmaHue OCHOBHbIX XOpoWwoO nepeMelldHHbIX aoneomueywux napHUkKo-

8biX 2a308 — 08YOKUCU y271epo0d, MemaHa, 3akucu azoma, CFC-12, CFC-11, HCFC-22 u HFC-134a - no daH-

HbIM 25106a1bHOU cemu om6opa npob 8030yxa NOAA 8 1979-2021 2.
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TemnepaTtypa npn3emMHOro Bo3gyxa

Mo paHHbIM BcemupHOM MeTeoponoruye-
ckon opraHmsaumn (BMO, 2020),
2015-2020 rr. 6bl1 cambiM TenabiM LWecTuie-

nepuop

Tnem, a 2011-2020 rr. — cambiM Tennbim pe-
CATUNETUEM 3@ BCKO UCTopuio HabnwogeHun.
HaumHaa ¢ 1980-x rogosB Kaxkpoe nocnegyto-
wee pecatuneTnme 6bINO Tensnee, yem ntoboe
npegbigywee nocne 1850 roga. CoBpemeHHan
cpenHAAa rnobanbHaa Temnepatypa npusem-

HOro Bo3gyxa' coctaBuna npumepHo 14,9 °C,
yto Ha 1,2 °C Bbiwe, YeM B JONHAYCTPUANbHYIO
anoxy (puc. 1.2). CpegHue Temnbl NOTENIEHUA
npuM3eMHOro Bo3sayxa B TeyeHune 1976-2020 rr.
coctasunm 0,18 °C/10 net B rnmobanbHOM mac-
wrabe, n ToNbKO 3a 3TOT Nepwuopn rnobanbHan
Temnepatypa Bblpocna Ha 0,8 °C. OcobeHHO
6bICTPO TemnepaTypa noBbiwanacb B CeBepHoOM
nonspHon obnactu, rae 3a 30 net (1991-2020rr.)
NINHENHbIA POCT CpefHerogoBon TeMmnepaTtypbl
cocTtaBun okono 2,64 °C (Pocrugpomert, 2021)2.

m= HadCRUT
1.24 NOAAGIlobalTemp
1.0 == GISTEMP
==m ERAS
0,8 1 o JRA-55
. 06+
9
 04-
<]
0,2
0,0-
-0,2-
1850 1875 1900 1925

1950 1975 2000 2025

Fogbl

OmknoHeHue cpedHez2nobanbHoU memnepamypsi npusemHo20 8030yxa (°C) om cpedHeznobane-

HoU 8 00UHOYCcmMpuasneHeil nepuod (1850-1900 22.) no 0aHHbLIM namu apxusos: HadCRUT (Benukobpuma-
Hus), NOAAGlobalTemp (NOAA, CLLA), GISTEMP (NASA, CLLIA), ERA5 (ECMWEF, Esponetickuti Coto3), JRA-55

(AnoHus) (BMO, 2021).

Pazbpoc mex0dy namoio Komniaekmamu 0aHHsix 8 2021 200y paseH 0,15 °C, npu amom camoe Hu3zkoe (1,05 °C) u camoe

sbicokoe (1,20 °C) 3HaqeHus npesbicunu Ha 1 °C nokazamesnu 00UHOYCMpuUaabHo20 6a308020 nepuodd

Ocapkn

B nocnegHne pecatnnetuna nponCxognT yBenmyeHme

KonmyecTsa rnobasnbHbIX OCagKkoBHaA cyLue|7|, npunyem

€ro TeMMbl YBENMUMBALOTCA. ITOT MPUPOCT MO Pa3HbIM
WCTOYHMKAM [aHHbIX OLeHuBaeTca B 5-10 mm/ron
3a flecATuneTre Ha GoHe 3HAUUTESNbHBIX MEXXIOLOBOW

MN3MEHUNBOCTU peFI/IOHaJ'IbHOVI HeOAHOPOAHOCTW.

1 [anee, ecnu 310 CcneymanbHO He oroBapmuBaeTcA, AnAa tTemnepaTtypbl NPU3EMHOIo BO3ayxa NCNONb3yeTCA TEPMUH «TeMne-

patypa».

2 KonnyecTBeHHbIe OLieHKM Tak Ha3blBaeMoro ApKTMUYECKOro YCUieHMs rnobasibHOro NoTensieHns CyLWweCcTBEHHO PasnyaioT-
€A B HayyHoW nuTepatype. Mpu 5TOM 3a4acTyto Pa3nmnyaoTca 1 pacCMaTpUBaEMble B STUX OLIEHKaX Nepuofbl BpeMeHM, a Tak-
e reorpadurueckrie 061acTyi B BbICOKUX WMPOTAX, A1 KOTOPbIX 3TV OLEHKYM MOoJyUeHbl. YKaszaHHble Pasnnyvsa B COYETaHUN
C BbICOKOW COBCTBEHHOW M3MEHUMNBOCTBIO KNMaTa APKTUKI 3aTPYAHSAIOT COMOCTABEHVE OLIEHOK 13 Pa3HbIX CTOYHMKOB.
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O6wasn ypKynauma atmocdepbl

B CeBepHOM nonywapun oblyee Yncno BHETPO-
NUYECKNX LUKIIOHOB YBENUYNIIOCH, NPUYEM YUNC-
N0 CUMbHBIX LMKNOHOB COKPATMIOCh; a B KOXXHOM
MOMYLWAPVM  UYUCIO CUNbHBIX BHETPOMUYECKUX
LMKNOHOB BO3POC/0. BepoATHO TakXe, UTo npou-
3owso rnobanbHoe ocnabneHme NPU3emMHOro Be-
Tpa Hag cywei, ocobeHHO 3ameTHoe B CeBEPHOM
nonyLapumn.

Kpunocdepa cywn

C 1950 r. HabnopaeTca COKpalleHne BeceHHe-
ro CHEXXHOro nokposa B CeBEPHOM MOYyLLIAPUN.
C BbICOKOW CTeMneHbl [OCTOBEPHOCTM Temne-
paTypa BEPXHEro C/nosi MHOTONETHEN MepP3NOoThl

0

-10004

-2000+ —e— [peHnaHgua
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—e— ApkTuyeckas KaHaga
-30004
—s— Hopeerusa u lseuusn
—e— Llnuubeprex

-40004 +— PocCWICKWe apKTUYeCKKe oCcTpoBa

M3meHenue BanaHca maccsl apkTuyeckoro nega (1)

—e— Wcnangua

-5000

[NOBAJIbHbIE USMEHEHWA KITMMATA

C Havyana 1980-x roaoB B 60NbLWINHCTBE PEFMOHOB
MoBbICUIACb, XOTA TeMMbl MOTENAEHNA BapbUpo-
Ba/ICb B 3aBUCMMOCTU OT PErnoHa, Yto CBA3aHO
C NOBblLEeHMeM TemnepaTypbl BO3Ayxa U U3MeHe-
HUAMW B CHEXKHOM MOKpPOBe.

YBennueHue ocakgeHua YepHoro yrnepoga
OT Pa3/INYHbIX NCTOYHMKOB MOF0 CNOCOBCTBO-
BaTb COKPALLUEHMIO CHEXHOro MOKpOBa B Bbl-
cokoropHoun A3un n KOxHonm Amepuke. B 1o xe
BpeMA B ApPKTMKe B MOCnefHue pgecatnnetuna
KONMYeCcTBO CBETOMOINOLWAOWEN Cakn B CHere
YMEHbLUIAETCA, TaK YTO OOYC/TIOBNEHHbIN €0 Ha-
rpes, NO-BMANMOMY, He BXOAUT B YNCNO OCHOB-
HbIX NPUYNH Habnogaembix ¢ 1980-x rogos ms-
MEHEHMIN CHEXHOTO N TeAAHOro NOKPOBaA B 3TOM
pernoHe (puc. 1.3).

T T T T T T
1971 1975 1979 1983 1987 1991

T T T T T T T
1995 1999 2003 2007 2011 2015 2019

loabl

Puc. 1.3 Vi3meHeHue 6anaHca maccel apKmuyeckoz2o siboad Ha cywe 8 1971-2019 22. (AMAR, 2021)

B rno6anbHom macwTtabe B nepuog ¢ 1986-2005
no 2006-2015 rr. noTepAa Maccbl NeJHNKOB B cpef-
Hem yBenmumnacb Ha 30%. CkopocTb TaAHWA
NegHVKOBbIX WNTOB peHnaHamm n AHTapKTUabl

6bICcTpO yBenuumusaetca. Jerpagauuns MpeHnaHa-
CKOFO WKUTa B NocneaHne rogbl NpUBOAUT K Mo-
BbILUEHNIO CPEfHEro YpPOBHA MOpA MPUMEPHO
Ha 0,7 mm/rog.

15



TPETWW OLIEHOYHbI OOKMAL: OBLLEE PE3IOME

MwupoBoi okeaH
MpoponxaeTca MNOBbIWEHNe TemnepaTypbl Mo-

BEPXHOCTM OKeaHa, KOTOPOe PacrnpOCTPaAHAETCS
1 Ha ero 6onee rnybokune cnow.

— TOPEX/Pozeidon

Mogsém cpegHero ypoeHA MOpRA (MM)

0 [
1893

1985

1987 1985 2001 2003

— Jazon-1

2005

YckopsaeTca nogbem ypoBHA MupoBOro okeaHa:
3a Becb XX BeK OH cocTaBun npumepHo 17 cm,
n panee Bo3pactan ¢ 3,04 mm/rog B nepuof
1997-2006 rr. no 4,36 mm/roa B 2007-2016 rr. C Ha-
yana 1990-x rogoB cpefHUn YypoBeHb MOPA NOA-
HANCA NpPMMepPHO Ha 90 mm (puc. 1.4).

Jazon-2 = Jazon-3

2007 2009 2011 2013 2015 2017 2019

ok

Puc. 1.4 lNosblweHue cpedHe20 2/106a/16H020 yPOBHS MOPSA HA OCHOBe cnymHuKosbix 0aHHbIx NOAA (no pe-

3ynemamam muccuti TOPEX/Poseidon u Jason) ¢ aHeapsa 1993 200a no HacmosAuwjee 8pems. [JobasneHa no-

Npaska Ha 21106a1eHwili cpedHUl uzocmamuydeckuti omckok 0,3 MM/200.

Ipagpuk Carbon Brief c ucnonezosaHuem Highcharts

B CeBepHom JlegoBMTOM OKeaHe MNpoAosiKaet-
CA YMeHbllUeHMe NAOoLWaan MOPCKOro nNbaa, Hau-
6onee UHTEHCMBHOE B CeHTAOpe, cocTaBuMBLLEE
B 2020 r. 13,1% 3a gecATunetTne' oTHOCUTENbHO
cpepgHero nokasatena 1981-2010 rr. ApkTuue-
CKUI MOPCKOW nef, CTAaHOBUTCA B CpeHeM MOO-
e n ToHbLe (puc. 1.5).

B noBepxHOCTHOM Cnoe okeaHa BOQOPOAHbLIN NO-
KasaTenb pH CHWXaeTcAa — B OCHOBHOM B pe3yfib-
TaTe nornoweHna yrnekucnoro rasa. CornacHo
OLleHKaM, cenaHHbIM Ha OCHOBe pPAfOB Habnto-
AeHun 3a 15 n 6onee net, CKOPOCTb CHUXKeHMA pH
(T.e. 3aKncneHma Bog MmpoBoro okeaHa) CoCTaBu-
na 0,017-0,027 eanHuni 3a gecatuneTume.

1B 2021 r. 3HaueHe 3TOro TpeHAa NOHM3UNOCh o 12,7 % 3a fecATunetue.,
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Puc. 1.5 MuHumaneHas 8 ce30HHOM xo0e (CeHMABPLCKAs) Nowadb dpKmMu4ecKko20 MOPCKo20 /1bdd 8 ne-

puoo 1979-2021 22., no 0aHHbIM HayuoHanbHo20 yeHmpa 0aHHbix no cHezy u 160y (NSIDC)

3KCTpeMaﬂbHOCTb KnnmaTta

CoxpaHAeTcsa TeHAeHUNs NocnegHux pecatue-
TUIN K YBENIMYEHWIO YMCIA ONACHbIX TMAPOMeTeO-
posniornyeckux sasneHuin. Mpu 3ToM cornacHo
CTAaTUCTUKE CTPAXOBbIX areHTCTB, OLLEHMBAOLMX
CTerneHb OMACHOCTU MO pa3mMepy HaHEeCEeHHOro
MaTepuanbHOro yuepba, OCHOBHOWN BKNaj B Ta-
Koe yBennmyeHne BHOCAT HaBOAHEHMUA (ocafku)
1 NOrofHble KaTaKn3Mbl, BbI3BaHHblE B NEPBYIO
oyepeab BeTPOM (yparaHbl, WITOPMbI, CMepYMN,
TOpHago n np.)".

CueHapHbie NPOrHo3bl
Temnepatypa npusemHOro Bospayxa

CornacHo MogenbHbIM pacyeTam, rnobanbHas
TemMnepartypa npm3emMHoOro Bo03gyxa 6WJ,ET NMoBbl-

B nocnegHwe roabl BOMHbI TeNsa CTanun NpUUNHON
HanbosnblUero KonmyecTsa CMepTeil, Bbi3BaHHbIX
OMacCHbIMA  METEOPOSIOTMYECKUMI  ABJIEHUAMU;
MaKCUMaJibHble 3KOHOMMYECKMe notepu Obinu
CBA3aHbl C TPOMUYECKUMN LMKNoHamu. HameTu-
nacb TEHAEHUMA K PACLIVPEHUIO 30Hbl JIECHbIX
NOXapoB: HapsAay C TPAAULMOHHBIMU MOXAPOO-
nacHbIMK pervnoHamn — AscTpanueinn, Cnbupblo,
necamn B 6accerHe AMAa3OHKM — OHW OXBaTWIN
6ecnpeueneHTHO 6osblive Nnowaan B ApKTuKe,
[ocene He NoABepraBLLMECA BO3rOpPaHuIo.

LWaTbCA B TeueHne Bcero XX| BeKa, ecnm KOHLEH-
Tpauma NapHUKOBbIX ra3oB OygeT Bo3pacTaTtb
(puc 1.6a).

' CnepyeT OTMETUTD, UTO K POCTY YLlep6OB NPUBOAAT HE TONIbKO M3MEHEHNWA MOTOAHO-KIUMATUYECKX BO3LENCTBNIA,
HO U BO3pacTalolas yAa3BUMOCTb MHOPACTPYKTYpbl. DTO MOXKET ObITb CBA3aHO C BbICOKOW CTEMEHbIO €€ U3HOCA; He-
cobnofeHrieM CTPOUTENBbHBIX HOPM U MPaBUII; OCBOEHUEM TEPPUTOPUIA, HAXOAALWMXCA B 30HE MOBbILEHHOTO NoroA-

HO-KNMMaTuyeckoro pucka un ap. (Pocrugpomer, 2017).
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Puc. 1.6 Hekomopeslie uHOuKkamopsl 27106a/16HO20 U3MEHEHUA KIUMAma, noJly4eHHble 8 pempocnekmus-
HbIX (UcmopuYecKux) U cueHapHsix pacdemax ¢ mooenamu CMIP6: (a) omkioHeHUe 2000800 2/106a/16HOU
memnepamypsl npu3eMHO20 8030yxa om cpedHel 3a 1995-2014 zz. (ocb cnesa) u 3a 1850-1900 zz. (ocb
cnpasa); (6) omknoHeHuUe 20008020 KOIUYECMBA 0CAOKO8 HA Cywe om cpedHe20 3a nepuod 1995-2014 22.;
(8) usmeHeHue nowadu apKmMuU4ecko2o MOpPCKo20 1b0d 8 ceHMAbpe; (2) omkoHeHuUe 27106a/16H020 ypos-
HA Mupogo2o okeaHa om cpedHe20 3a nepuod 1995-2014 za.

Ha pucyHke noka3zaHel cpedHe20008ble (a, 6 U 2) u cpedHUe ceHMAbBPpbCKUe (8) OMKIOHEHUA; 3aumpPUX08AHHbIE
061acmu no o6e CMOpPOHbI KpUBbIX, COOMBeMCmMayuux cpedHe-Mo0eslbHbIM CUeHAPHbIM Npo2Ho3am SSP1-2.6
u SSP3-7.0, nokaseisaiom npoyeHmusiu 008epumesibHo20 UHMepaasad om 5 00 95%; yucna 8 1e8o0M 8epxHeM
yaJ1y pUCYHKa coomgemcmayrom 4yucsy mooesel, UCh0/1b308a8WUXCA 8 pacdemax 018 coomeemcmayiouje2o
cyeHapus; eepmukasibHele cepbie NOJIOCLI COOMBEeMCmMayrom KpamKoCpOYHOMY, CpeOHeCcpOYHOMY U 00J120-
CPOYHOMY CUeHapHOMy npo2Ho3y. [I[pedcmassieHHble Ha NaHenu (2) cCueHapHble NPO2HO3bl y4UMbIBAIOM 8K1A0
noJly4eHH020 HenocpedcmeeHHO 8 MoOesbHbIX pacdemax CMIP6 mepmuyecko2o pacwupeHus 8006l Mupogozo
0KeaHd, a makxe 8K/1a0 masHUA 160d HA Cywe, pacCHumaHHo20 omaoesbHo. [Ipepeisucmasn Kpusas NoOKA3blea-
em Masao08eposAmMHbIl pe3ysiemam peanu3ayuu cyeHapus SSP5-8.5 — gepxHioto epaHuyy mexmooesibHO20 pas-
6poca, docmuzarowyto 1,7 M nogeleHUs 2106a1bH020 yposHAa Muposozo okeaHa k 2100 2. (no omHoweHUo
K 1995-2014 22.) u ompaxaroujyto 6osbuwue HeonpedeseHHOCMU 8 OUeHKAax NomeHYuaabHoU Heycmouldugocmu

Jn1le0HuUKo8bix wumos (IPCC, 2021)
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N3 pe3ynbTaTtoB MOAENbHbIX pacyeToB cCrepy-
€T, yto rnobanbHble U3MEHEHMA TemnepaTypbl
y MOBEPXHOCTU MPEBLICAT MOPOroBble 3HaUYeHUA
1,5 °C OTHOCUTENbHO «AONHAYCTPUANbHOrO» ne-
prnoga 1850-1900 rr. npu peanusaymmn cueHapues
SSP2-4.5, SSP3-7.0 n SSP5-8.5 B cpegHeM OKono
2030 roga; 2,0 °C npn peanu3aumn cueHapueB
SSP3-7.0 unn SSP5-8.5 — okono 2043 ropa, n 3,0 °C
npu peanusaumn cueHapua SSP5-8.5 — okono
2062 ropga. lMpun cueHapun SSP1-1.9 pesynbrathbl
Tonbko 55 1 36% mopenen NpeBbICAT, COOTBET-
CTBEHHO, MOPOroBble 3HaYeHUA noTenneHun
1,51 2,0°C, a npu cueHapum SSP1-2.6 3T npoueH-
Tbl yBenuyatca o 87 v 58%.

MNoBblweHe TemnepaTypbl Ha Cyle oXXmpaet-
CA NPUMepPHO Ha 50% 6Gonbliee NO CpaBHEHUIO
C okeaHamu. [loTenneHne B ApKTMKe NPOrHo3un-
pyeTcA npeBocxogawmm rnobanbHoe bonee yem
B 2,5 pa3a. [lpunoBepxHOCTHOe noTenjeHne
K KoHUy XXI| BeKa Ha KOHTMHEHTax NPOrHo3upy-
eTca B AmanasoHax 0,3-2,0 °C u 3,5-7,6 °C npn
peanusaunn cueHapue SSP1-1.9 n SSP5-8.5.
CooTBeTcTBYIOWME  AMANA30HbI  U3MEHEHUA
NPUNOBEPXHOCTHON Temnepatypbl B ApKTUKe
coctaBnatT 0,5-6,6 °C n 6,2-15,2 °C. Bce cue-
HapHble MPOrHO3bl M3MEHEHUN TemnepaTypbl
NCXOAAT N3 NPeanosioXeHuns, 4to B bnmxkanwine
LecATuneTna He O6yoyT NPOUCXOAUTb KPYMHble

BYJIKaHNYECKNE N3BEPKEHNA.

Ocapkn

C BbICOKOM CTeneHbld AOCTOBEPHOCTU Konunye-
CTBO rnobanbHbIX 0CaAKOB Ha CyLUe OKa3blBaeTcA
6onblwe ana neproaa 2081-2100 rr., uem ans ne-
prnoga 1995-2014 rr., AnA BCeX PacCMOTPEHHbIX
cueHapues (puc. 1.66). [MporHo3upyetca 6onbLunin
OTHOCUTENbHbIN POCT OCAAKOB Ha CyLle, YeM [f0o-
6anbHbIX MW Haf okeaHaMW. [POCTPaHCTBEHHbIE
pacnpegeneHna U3MeHeHun KonnyecTesa 0CaKoB

OEMOHCTPUPYKT CylecTBeHHbIE pPernoHalsibHble
pasnnyna n Ce30HHble KOHTPACTbI. Konnyectso
OCafKoOB, BECbMa BePOATHO, YBEJIMYNTCA B BbICO-
KX WNpPOoTax N Hag OKeaHaMWu B TPOMMKax n, Be-
POATHO, B 6oNbLIMHCTBE MYCCOHHbIX PErmoHos,
HO YMEHbLINTCA B 3HAUUTENbHOW YacTn cy6Tpo-
NMKOB. MeXxrogoBasa M3MEHYMBOCTb KOIMYECTBa
OCaKoB BO MHOIMX KOHTUHEHTAJIbHbIX pernmoHax
yBENNYNTCA C POCTOM rnobanbHom Temnepatypbl
(Cpe,D,HFIFI CTeneHb ,D,OCTOBepHOCTI/I).

Kpunocdepa cywn

[na Bcex cueHapueB (M C HE3HAUUTENbHOWN 3aBuU-
CMMOCTbIO OT CLeHapuA) BCce mMogenn yCToNUYmBO
AEMOHCTPUPYIOT YyMEHbLUEHNE CHEXKHOMO NOKPOBA
B CeBepHOM nonywapum npu pocte rnobanbHom
TemrnepaTypbl npusemMHoro sosgyxa B XXI Beke.
MNpaKkTnyeckn He Bbi3blBaeT COMHEHWN, YTO MNO-
wagb M obbem MHOronetHem meps3noTbl OyayT
COKpallaTbCA No Mepe noTensieHna rnobanbHOro
Knumara.

MupoBoi okeaH

C BbICOKOW CTEMEHbIO JOCTOBEPHOCTM MOXKHO 3a-
KNIounTb, YTO B KoHUe XXI BeKa npu peanmsauumn
cueHapues SSP2-4.5, SSP3-7.0 n SSP5-8.5 B ceH-
TAGpe (CEe30HHbIN MUHUMYM MJIOWAAN MOPCKOro
nbaa) ApKTMKa CTaHeT MpaKkTnyeckn cBobogHom
OT MOPCKOro nbfa (puc. 1.68), a B MapTe (Ce30HHbIN
MaKCUMyM) NJ1oLWwazb MOPCKOro Nibfa byaeT ymeHb-
LIATbCA B ropa3fo MeHbLUen cTeneHn (B NPoLeHT-
HOM OTHOLLEHWN), YeM B CEHTADOpeE.

Ona noboro 13 pacCMOTPEHHbIX CLieHapueB Mo-
BblleHMe rnobanbHOro ypoBHA MunpoBoro okea-
Ha 6ygeT npofomkaTbcA B TeyeHne Bcero XXI Beka
(puc. 1.6r). Ona cueHapueB SSP2-4.5, SSP3-7.0
1n SSP5-8.5 nporHo3unpyeTca yckopeHume pocTa rno-
6anbHoro ypoBHa MupoBoro okeaHa B XXI Beke.
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3Kc1peman bHOCTb KJiInMaTa

DKCTpemasibHO BbICOKME 3HaYeHMA TeMnepaTypbl
Yy NOBEPXHOCTU C OYE€Hb BbICOKOW CTEMeHblo [0-
CTOBEPHOCTM OyayT HabnogaTbCA vale, a IKC-
TpemanbHO HU3KKE — pexe (KakK B rnobasbHoOM
MacwTabe, Tak 1 Ha 6onbluen yactu cywm). C Bbl-
COKOW CTeneHbk [OCTOBEPHOCTM BOJIHbI Tenna
O6ynyT BO3HMKATb C Gonblen yactotom n GygyT
nmeTb 00JbLIYI0 MPOJOIIKNTENIbBHOCTD MO CpaB-
HEHMIO C NpeablayWwnmMmn OecATUIeTUAMMK, a Ya-
CTOTa 1 MPOJOIIKNTENBHOCTb BOJTH X0Onoga oyayT
COKpallaTbca. Hanbonee 3amMeTHO 3KCTpeManbHO
BbICOKME TemnepaTypbl MOTyT BblpacTh Ha cylle
YMEPEHHbIX WNPOT; NPOrHO3MpPYyeMbI POCT TEM-
nepatypbl Hanbonee TennbiX AHEN B 3TUX LWWMPO-
Tax CyWeCcTBEHHO MPEeBbICUT U3MEHeHne cpefn-
Hen rnobanbHom Temnepatypbl. OXngaerca, uTo
Ha BCex KOHTMHeHTax CeBepHOro nonywapwus
3KCTpeMasbHble MOrogHble ABNEHNA NEeTOM Yalle
O6ynoyT HabnwogaTbCcA Kak HenpepbiBHble Mepuo-
Abl XaPKUX OHEN N HOYEeNn Npu COKPALLEHUN UH-
TepBaNOB MeXAy HUMWU. DKCTPeMasibHble 3Haye-
HMA TeMmnepaTypbl C NMOBTOPAEMOCTbIO OAUH pas3
B 20 net 6ygyT oTMeYaTbCA, COrNacHO Mopesb-
HbIM pacyeTam, Ha 80% yauwe npu rnobanbHOM
notenneHun Ha 1,5 °C n Ha 180% yawe npw no-
TenneHun Ha 2 °C. [ToBTOpAEMOCTb ClyyaeB OaquH
pa3 B 100 neT BblpacTeT NPM YKa3aHHbIX NOBbILLEe-
HUAX TemMnepaTtypbl, COOTBETCTBEHHO, Ha 200%
n 6onee yem Ha 700%.

OCOBGEHHOCTU M3MEHEHWUI SKCTPEMasibHbIX OCaj-
KOB B LIE/IOM aHaJNIOrMyHbl TeEM, KOTOPble MPOrHO-
3UPYIOTCA ANsl CPEAHUX CEe30HHbIX OCAfKOB: 3TO
yBefnMyeHne B OOJNbLWIVHCTBE PErVOHOB (3a UC-
KJOUYEHNEM HEKOTOPbIX CyBTponMyeckmx pano-
HoB). OgHako B 6yaywem pPOCT 3KCTPEMasbHbIX
OCa[IKOB BO3MOXEH M TaM, rae nporHosupyercs
yMEHbLUEHNE CpeaHero KonmyecTBa 0caakoB. Kak
N B C/lydyae >SKCTPEMaslbHbIX Temnepatyp, pocT
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3KCTpeMasibHbIX 0CaAKoB OyaeT NMHENHO 3aBu-
CeTb OT pocCTa rnobanbHON TemnepaTypbl, OQHAKO
N3MEHEHMA MNOBTOPAEMOCTM UX BbiMNageHua Oy-
AYT NPOVCXOAUTb NO-Pa3HOMY, Npuyem 60bLINIA
poCT oXxupaetca ansa 6onee peakux cobbiTuin. Tak,
npuv rno6anbHom notenneHmmn Ha 1,5 °C (2 °C) yBe-
NNYeHne NOBTOPAEMOCTM 3KCTPEMalbHbIX OcCaj-
KOB C 4acToTOM OAMH cny4yanm 3a 20 net coCcTaBuUT
10% (22%). nAa ocagKoB C NOBTOPAEMOCTbIO OAMH
cnyyan 3a 100 neT gnAa yKasaHHbIX 3HaYEHUN 0o-
6anbHOro NoTenjeHna BO3MOXEH POCT, COOTBET-
CTBEHHO, Ha 20% 1 6onee yem Ha 45%.

OXnpaeTtca pocT KaTacTpodUUeCcKnx HaBOAHEHNI
6onee yem Ha MONOBUHE TEPPUTOPUN CYLLN 3eM-
HOro wapa (4YaCTur KXXHOM 1 ro-BOCTOYHOM A3nn,
Tponuyeckon AdppurKu, ceBepo-BoCcToKa EBpasun
n FOXKHOM AMEepPUKN) N yMEHbLUEHNEe NOBTOPAEMO-
CTW TaKMX HABOAHEHUN B APYrMX YacTAX mupa. Pe-
3yNbTaTbl CLEHAPHbIX NPOrHO30B, BbIMNOSIHEHHbIE
C MNPVBNEYEHNEM PErnoHasbHbIX aTMOChEPHbIX
1 rMaponornyecknx Mogenem BbiCOKOro paspetue-
HWA, YKa3blBalOT Ha NocnefoBaTesibHOe yBennye-
Hue B OyayLiem NOBTOPAEMOCTU BbICOKMX MaBOA-
KOB npu rnobanbHom notenneHnn Ha 1,5, 2 n 4 °C
BO BCEX pernoHax, Kpome EBponbi.

C ymepeHHOW cTeneHblo AOCTOBEPHOCTN MPOrHO-
3MpyeTca yBennyeHmne CypoBOCTU 3aCyX B HEKOTO-
pbIX pernoHax, BKntoyas oxHyto EBpony n Cpegu-
3eMHOMOpbe, LeHTpanbHyto EBpony, LleHTpanbHyto
Amepuky 1 MeKcuKky, ceBepo-BOCTOK bpasunun
n tor Appukmn. OTMeyaeTca H13KanA CTeneHb JOCTo-
BEPHOCTUN CLieHApPHbIX NPOrHO30B 3acyX B APYrux
pernoHax m3-3a 60MbLIOro MeXMOAENbHOro pas-
b6poca 1 HeomnpeneneHHOCTU MexaHu3mMoB ¢op-
MUPOBaHNA 3acyx B 3TUX pernoHax. BepoAaTHocTb
BO3HUKHOBEHMA 3aCyXu MOBbIWAETCA Npu pocTe
rnobanbHoro notennenua ot 1,5 go 2 °C. B 6yay-
LemMm C BbICOKOW CTeneHbld AOCTOBEPHOCTU Mpwu
ycuneHun rnobanbHOro notensieHna McnapeHune



IMOBAJIbHBIE U3SMEHEHWA KITMMATA

C NOBEPXHOCTN CyLIn 6y,qu npoao/mKatb pPactn, pPOCT NPOCTPAHCTBEHHDbIX MacLITaboB N MHTEHCUB-
YTO NoBJieYveT BbiCbIXaHWE MOYBbI. rlpOI'HO3bI, OC-  HOCTW 3acCyX, NO CPaBHEHNIO C MPOrH03amMu, OCHO-
HOBAHHbIE Ha OLleHKaX U3MEHEHUN [J,e(I)VILI,I/ITa B/la- BaHHbIMW TOJIbKO Ha N3MEHEHUNN ned)mu,ma ocaa-
M B NOYBE, YKa3bliBalOT Ha 6oniee 3HAUNUTENbHbIN  KOB (ymepeHHaﬂ CcTeneHb [J,OCTOBepHOCTI/I).

an/IlII/IHbI Ha6ﬂIOAaeMbIX M3MeHeHUn Knmmarta

Mpogomkawmnn paclwmpAaTbCa KPYr uccnegosaHunnm (cm., Hanpumep, Pocrugpomer, 2014), ncnonb-
3yowmx GopmManbHble CTaTUCTMYECKE METOAbI BbIAENEHNA BK1afa OTAENbHbIX BHELWHUX BO3aeN-
CTBUIN B Habnogaemoe rnobanbHoe noTensieHne, NoKasblBaeT, YTO BKa4 aHTPOMOreHHOro pocTa
aTMOoCcdepHOM KOHLEHTPauumM NapHMKOBbIX Fa30B B TEMMNEPATYPHbIN TpeHA C cepefuHbl XX Beka
6bin Hanbonbwmm (6onbwe Habnwgaemoro TpeHaa), a CYMMapHoOe BO3AENCTBME OCTaNbHbIX dak-
TOPOB TOJIbKO 0CNabnano pocT TemnepaTtypbl. [MNOTE3bl O JOMUHUPYIOLWEN PO eCTECTBEHHbIX
KnuMaTnyecknx ¢bakTopoB B Habnogaembix TeMnepaTypHbIX USMEHEHUAX HE HAaXOOAT HaAEeXHbIX

HayuHbIx nogTeepxxaeHun (Pocrngpomer, 2014; 2017).

CornacHo UWectomy oueHoyHomy goknagy MUK (IPCC, 2021), He Bbi3biBae€T COMHEHUN TOT $GaKT, YTo

pa3orpeB atMochepbl, OKeaHa 1 Cyln NPOU3OLLEN Nog BAUAHNEM YenoBeKa. AHTPOMOreHHoe M3me-
HeHWe KN1MaTa y»Ke BIUAET Ha MHOTMe NOrofHbIe Y KNMMaTUYecKne SKCTpeMarbHble ABIEHUA BO BCEX
pernoHax 3eMHoro wapa. [Joka3atenbcTBa NPONCXOAALNX N3MEHEHWUI SKCTPEMASIbHBIX ABMEHUN, Ta-
KUX KaK BOJHbI Tena, 06unbHble 0CafKy, 3aCyXn 1 TPOMUYECKNE LMKIOHDI, U, B YaCTHOCTH, CBA3b TUX
N3MEHEHMWI C aHTPOMOreHHbIM GaKTOPOM, YCUIMANCL CO BpeMeHn nybnukaumm MAToro oueHoYHoro
poknaga MUK (IPCC, 2013).
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lNMoTenneHne n ero npoAaBneHNnA

CoBpemeHHOe rnobanbHoe noTenseHne, OT-
YeTNMBO BblpaXeHHoe Ha Tepputopumn Poccun,
nMeeT pAf BaXHbIX ocobeHHocTewn. lMNoTtenne-
HMe Haj Cywen B LesoM Nnponcxoant boictpee,
yem Haj OKeaHOM: TeMn poCTa CpepHerofo-
BOW rn106anbHON MPUNOBEPXHOCTHON Temne-

paTypbl (Cywa n Mmope) cocTaBnsieT 3a Nepuog

1976-2020rr.0,179 °C 3a gecAaTuneTne, a Temne-
paTypbl Hag cywen —6onee yem B NONTOPaA pasa
Bbiwe — 0,295 °C 3a pgecatuneTue. Tepputopus
Poccun Tenneet ewe nouytu BaBoe ObicTpee,
yem cywa B uenom: 0,51 °C' 3a gecarunetue,
npuyem Kaxkgoe gecatunetve ¢ 1981-1990 rr.
Tennee npegbigyuero, a n3 10 cambix Tenmabix

net 9 Habnoganncb B XXI Beke (puc. 1.7).
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XX cmonemus. loka3aHsl: cpedHe2000848 AHOMAIUS OMHOCUMesIbHO Hopm 1961-1990 22. (0o 1936 2. —

nyHKmup, u3-3a cs1aboul ocgeuwjeHHOCMuU OaHHbIMU HabiroeHuUl ATP); cpeOHue OecamusiemHue 8esIUYUHbI
3a 1971-1980, ..., 2011-2020 22.; nuHeliHblli mpeHO 3a 1976-2020 2.

HekoTopoe noxonogaHue Habnwoganocb Mexay
2005 1 2015 rr. B oceHHMe ce30HbI. BecHom n oco-
6eHHO NeToM noTensieHre NPaKTUYeCck MOHOTOH-
Ho. Hanbonee GbicTpoe noTensieHne Habnwogaet-
ca B A3P®: 0,71 °C 3a pecatunetue. lNMotennenne
NPOUCXOAUT BO BCE CE30HbI, OAHAKO Ha CE30HHbIe

TpeHAbl HaK/aAblBalOTCA 3HaYUTEJIbHbIE MeXOe-

CcATUNETHMEe KonebaHnsa, 0COBEHHO BblPaXKeHHbIe
3UMOW, Korga nocsie 6bICTPOro NOTENNIEHNA MEXIY
cepeguHon 1970-x n cepegnHon 1990-x npownso-
LU0 NoXooAaHne Ha 6osblUen YacTu TEPPUTOPUN
Poccuu, npognuelueeca go 2010 roga n obycnos-
NEHHOEe U3MEHEHNAMMN aTMOCHEPHON LINPKYNALMM

adTJ1aHTU KO-eBpOI'IeIZCKOFO CEKTOpa.

1B 2021 r. 3T0 3HaueHue noHm3unocb — go 0,49 °C 3a gecatuneTue (Pocrupgpomert, 2022).
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CoBpemeHHble N3MEHEHMA KNMaTa NPOABNAIOT-
CA He TONbKO B POCTe NpU3eMHON TeMnepaTypbl
BO3[yXa, HO TaKXe M B APYrMxX KAMMaTUYeCKuX
XapakTepuctnkax. Hekotopble 13 3Tux nposs-
NIEHUI JOCTAaTOYHO OYEBMAHO, XOTA U He Bcerga
NINHENHO, CBA3aHbl C POCTOM TemMnepaTypbl (Ha-
npuUMep, arpokIMMaTUYECKNE XapaKTepUCTUKK
TennoobecneyeHHOCTN CeNbCKOXO3ANCTBEHHbIX
KynbTyp; TemnepaTtypbl MOYBbl Ha pPasHbIX [1y-
6uHax; negoBbit NokpoB CeBepHoro JlegoBUTO-
ro okeaHa u gp.). YCKOpeHHaA gerpagauma nea-
HMKkoB CeBepHoro KaBKa3a Take HaxoguTcA
B 06liem pycsie NocnefCcTBUM NOTEMIEHMA, XOTA
B AMHaMKKe NeJHMNKOB BaKHbl 1 ApYyrue NorogHo-
Knumatnyeckme ¢aktopbl. [Mokasatenn skcTpe-
MAfIbHOCTM TEeMNEepaTypPHOro pexuma B Lesiom
N3MEHAIOTCA B COOTBETCTBUN C TEHOEHUMEN Mno-
TenneHua (BKNYas OCOOBEHHOCTW, CBA3aHHble
C MeXAecATUNETHUMN N3MEHEHUSAMKN aTMOoChep-
HOWM umpkKynauum). Hanbonee 3HaunTeNnbHbIE U3-
MEHEHNA NPOU30LWN B CTaTUCTUKE KPYMHOMAaC-
LWITAaOHbIX NeTHMX BOSIH Teria Ha ETP (anu3opos
ANNTENbHOCTbIO OT 5 AHEN CO cpeaHen TeMnepa-
TypoW B pernoHe Bbiwe 90-ro NpoueHTUnNA): ecnm
B nepuon 1961-1980 rr. ux Habnoganocb BCeEro
Tpu, To B nepurog 2001-2020 rr. nnwb O4HO NeTo
2004 r. npowno 6e3 Takux BOSH. [Ina apyrux Knu-
MaTUUYECKMX NepPEeMEHHbIX 3TN CBA3UN AOCTAaTOYHO
CNOXHbl U HOCAT CYLECTBEHHO pPernoHanbHbIN
Xapakrep.

CokpalyeHune NPOAOIKNTENBHOCTN 3ane-
HabnopaeTca
(TpeHg
1976-2020 rr.-1,17 gHAa 3a 10 neT). OgHaKo 3Ha-

raHnA CHEXHOro NMOKpPOBa

B CpegHem no Tepputopun Poccun

ynmble oTpuLaTenbHble TpeHAbl OOHapyXeHbl
B OCHOBHOM Ha ETP, Ha tore 3anagHon Cubupu,
ceBepe CpegHen Cnbupwn, a B page permoHoB
Habnganca pocT — NPenmyLecTBEHHO He3Ha-
YMMbIN, HO Ha pAfde cTaHuuh Konbckoro n-osa
3HaUYUMbI Ha ypoBHe 5%.

Xa PAKTepPUCTUKN rmpponornyecKkoro yukna

O6u.lee nortenneHne MoOMeT OKa3blBaTb BJIMAHNE
Ha M3MEHEHNA pAda APYTNX KINNMaTU4eCKnX Xa-
PaKTEPUCTUK MOCPeaACcTBOM Pa3yinyHbIX MPAMbIX
n 06paTHbIX CBA3EN B KNMMATUYECKOWN CUCTEMe.
B uvacTtHOCTM, 3TO KacaeTtcsA Pa3nnyHbIX Xapak-
TEPUCTUK TNAPOJSTIOrTNYECKOro uUuKria, TakKnX Kak
cpeaHne Ce30OHHble OCaaKM M NMOoKa3aTeln SKCTpe-
MaJIbHOCTU peXrnma 0CaKOB; 06navyHoCTb; Xapak-
TEPUCTUKN CE30HHOIO CHEXHOIO MOKpPOBa; pey-
HOW CTOK; 3amMep3aHne N BCKPbITUE pek.

PocT copepkaHns BoasiHOro napa B atmocdepe
NpWY MOBbIWEHUN TemnepaTypbl MOTEHUMANbHO
crnocobcTBYeT POCTy 0CaAKoB, B 0COOEHHOCTU —
3KCTpeManbHbIX 0CafKoB. B cpegHem no teppu-
Topumn Poccmn yBenmueHne Konmyectsa 0CagkoB
AnarHocTnpyetTca Ha WHTepBane 1976-2020 rr.
KaK AnAa rogoBbix Cymm (puc. 1.8), Tak u gnAa cymm
0CagKoB B OTAeNbHble KaneHAapHble Ce30Hbl.
OpHako Hanbonee BblpaXkeHHble 3MeHeHUA 06-
HapPY>KMBAKOTCA B BECEHHUM CE30H, KOrga noso-
XKUTeNbHaA TEeHAEHUMA BbIABNAETCA HE TONbKO
B Uenom gnAa tepputopun Poccun, HO n gna ot-
LeNbHbIX KPYMHbIX GU3nKo-reorpadpuyeckmx pe-
FTMOHOB. POCT CYyTOYHbIX MAaKCMMYMOB OCafKOB
N CBA3AHHbIX C HAMM NOKa3aTesien 3KCTpemalb-
HOCTW NPOABAAETCA HAa 3HAUUTENIbHOW TeppUTO-
pun Poccnn B XONOAHbIN CE30H (3@ MCKIOYEHU-
€M CeBepO-BOCTOKA M NPUOPEXHbIX TEPPUTOPUN
BoctouHon ApKTuku). B neTHum cesoH, B cuny
BbICOKOM M3MEHUYMBOCTN OCaAKOB, HeonpeaeneH-
HOCTb OLIeHOK TPEHAO0B Ha YPOBHE OTAENbHbIX pe-
rMOHOB BECbMa BbICOKA. JIETOM B IOXHbIX parioHax
ETP oTmeuaeTca ybbiBaHME KONMYeCTBa 0CaAKOB,
CBA3aHHOE C U3MEHEHUAMMU aTMOCHEPHON LMp-
KynAaunm, NpuBOAALLNMUN K POCTY NPOJOTIKUTENb-
HOCTK 3nM3040B 6noKMpoBaHUA. lNonyyeHHble
OLIEHKUN N3MEHEHMA pPeXMMaA aTMOCHEPHbIX OCa-
KOB COrnacyrTca ¢ BbiBogaMu 06 n3MeHeHUN Ya-
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CTOTbl noABJIEHNA pPa3HbIX BUAOB obnayHocTn.
B yacTHoCTM, oTMeyaeTca Hambonee 3ameTHOe
npoAassieHne yBeanvyeHMA BKJlada KOHBEKTUB-
HOM 06MAYHOCTM B BECEHHUIN CE30H U yBenunye-
HMe YacToTbl 06NaKoB BEPXHEro Apyca NneTom.

[narHoctupyetca nepepacnpeaeneHne BKaga
[0XKAeBOWN 0611a4YHOCTM Pa3HbIX TUNOB, NPOSABNA-
lolwleecs B pocTe AOMN Ky4yeBO-A0XKAEBbIX 06a-
KOB M YMeHbLUEHUN BKNaja COUCTO-LOXKAEBON
o6nayHoCTN.
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B nepunop notennenuna no tepputopumn Poccmn B ue-
JIOM NPOU30LWNO YBeNMYeHne CyMMapHOro CTOKa
pek. B nepmoa ¢ 1961 no 1990 roa o6bem peyHoro
CTOKa cocTaBun B cpegHem 4290 kKv*/rog, B nepuopg,
¢ 1991 no 2020 rog — 4490 kw?/roa. OaHaKo Ha paB-
HUHHbIX peKax tora ETP, Ha psge pek 6acceliHoB
O6u n EHucesn, KpaHero ceBepo-BocToka ATP
1 KaMyaTKn nponcxoanno CTaTUCTUYECKN 3HaUun-
MO€e yMeHblUeHne rogoBoro ctoka. MIameHeHusA
MaKCMMasibHOro CTOKa Ana npeobnapatollen ya-
CcTn Tepputopun Poccnm HesHaumtenbHbl. CHU-
KeHne MaKCMManbHOro CTOKa XapakKTepHO AnA
PEeK I0KHOrO M 0ro-3anagHoro paroHOB paBs-
HUHHON YacTu ETP. B 6accernHax HuxHelnn Bonru,
HoHa, [1Henpa, a TakXe XHOoM YyacTn bacceliHa
OKM Ha npeobnagawollen yacTu peK, HaunHasA
Cc 1979-1983 rr., NPOU3OLWSIO CHUMXEHME MAKCU-
MaJsibHbIX pacxodoB BoAbl Ha 40-60%. YBenuueHve
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MaKCMMasnbHbIX B rogy pacxofoB BOAbl, HAUMHAA
C 1985-1986 rr., OTMEYEHO /1A OTAENbHbIX peK
YepHomopckoro nobepexbs, CeBepHoro Kaeka-
3a (B ocobeHHOCTU KybaHu), ropHbIX 1 npearop-
HbIX paioHoB tora 3anagHon Cnbupu, BocTouHbIx
CasH, 6acceiHa AMypa, rae OCHOBHbIM GaKTOPOM
bopmMMpoBaHMA MaKCMMaNbHOIO CTOKA ABNAKTCA
AOXKOeBble OCafKM.

PagunayunoHHble d)aKTOpbl N3MeHeHMnA KJinMmaTa

Ha Bcex $pOHOBbIX CTAaHUMAX MOHUTOPVHra nap-
HUKOBbIX ra3oB Poccun oTmeyaeTca MOCTOSIHHO
NPOAOSIKALWMIACA POCT KOHLIEHTPALMM [BYX OC-
HOBHbIX [1paliBepPOB COBPEMEHHOrO MOTEM/IEHUA:
YINIeKMCoro rasa 1 MetaHa. CKopoCTb 3MEHEHMsA
KoHueHTpaunn CO, B nocneaHee pecATuneTMe
(2,4 mnH./rog n 2,5 mnH./ron ana ctaHuyun Te-



pubepka 1 TMKCK) XOPOLLIO COrnacyeTca co 3Haye-
HUem cpeaHen rnobanbHOM CKOPOCTU U3MEHEHUA
(2,4 mnH."/rop). CKOpOCTb pPOCTa KOHLEHTpaLMn
yrneKkncnoro rasa ysennumsaetca. Ha ctaHumm Te-
pubepka ana gecatunetna 2001-2010 rr. 3Ta cko-
pocTb 6bia Ha 25% MeHblue, YyeM B nocnegHee
pecatunetne. CpefHne MeXrogosble U3MeHeHUA
KOHLIEHTpaUnM MeTaHa COCTaBW/N 3a NOCNegHue
5 net 11,9 mnpa.'/rog pgna ctaHumn Tepmnbepka
n 10,7 mnpa.'/roa onsa Tk Npy CUNbHOW MeXro-
AOBOW N3MEHYNBOCTW.

Obuiee copepaHMe 030HA — MocC/ie 3HaUUTENb-
HOro yMeHblUeHuA (B cpefHeM Mo Tepputopumn
Poccun ¢ 360-370 egunuu lobcoHa B 1970-e rofbl
[0 MUHMMaANbHOro 3HaveHus 325 eauHuy, [1o6co-
Ha B 1993 r.) - K Hayany 2000-x YaCcTUYHO BOCCTa-
HOBWJIOCb 10 YPOBHA okono 350 eguHny JobcoHa
1 B NocneaHue ABa Aecatunetra konebnerca oko-
N0 3TOrO YPOBHA.

A>3p03011 OKa3blBalOT pPa3fMUHble BO3AENCTBUA
Ha paAnaLMOHHbIN 6anaHC 3eMHOM NOBEPXHOCTMH,
0CNabnsaa NoToK NPUXOAALLEN CONHEYHOW paaun-
aunn 1, C Apyron CTOPOHbI, CNocobCTBYA MOro-
WEeHMI0 yXoaAwen ANMHHOBOMHOBOW paguvauunm.
A3po30onbHoe ocnabneHne CoNMHEYHOM paanaumnm
Ha locypapcTBeHHOM HabnogaTeNnbHOM CETU B Ha-
cTosAllee BpeMA OLLEeHNBAETCA KOCBEHHO Ha OCHO-
B€ 1CMOJIb30BaHMsA HabnoAeH N 3a UHTErpanbHOMN
ONTMYECKON NNOTHOCTbIO aTMocdepbl. o AaHHbIM
WeCTU CTaHLMIA, PacnonoXXeHHbIX B pOHOBbIX YC-
nosuax Ha ETP n ATP, nocne nepnoga BbICOKOro
a3pP030J/IbHOr0 0CNabneHnsa, NPOAO/KaBLLErocs
Ao Hayana 1990-x rr., npy OTCYTCTBUN MOLLHbIX
BYJIKAHNYECKNX WU3BEPXKEHUA U CHWKEHUWN NpO-
MbILLUSIEHHOM aKTUBHOCTM MPOU30LWWAO0 CamMooYun-
weHne atmocdepbl. B nepBble aBa aecaTunetua
XX| Beka 3HaueHnA ONTNYECKOM NIOTHOCTN aTMOC-
depbl NpakTnyeckn Besge ObINM HUXKE CPeaHUX
MHOTONIETHMX BENINYMH.

A3p030nK1 UrpatoT BaXKHYK POfb B BO3HMKHOBE-
HUN BblPaXEHHbIX MeXAEeCATUNETHUX Bapuaunni
npuxoasawen pagnaunn. B uenom ana teppuTto-
pun Poccun nocne 3HaUNTENbHOrO YyMEeHbLUeHUA
NPAMON COMIHEYHOW paguaumm ¢ Hadana 1960-x
Ao Havyana 1990-x rr., KOTopoe ABNAETCA perno-
HaslbHbIM MpPOABNEHNEM rnobanbHOro 3aTeMHe-
HuA (global dimming), nocnegosano ee BoccTa-
HOBNEHME NPAKTMYECKMU Ha BCEN Tepputopun
Poccun. OpHako B CpeaHenn Cnbupn BoCCTaHOB-
NneHre 6bI1I0 YaCTUUYHbIM 1 NPOAONXKaNocChb N1ub
Ao Havyana 2000-x rr., nocsie yero B0306HOBMTIOCH
ybbiBaHue. Ha ETP, B 0cO6eHHOCTM B LIeHTpanbHbIX
N IOXHbIX pPaliOHaX, COXPaHAETCA MONOXUTENb-
Hasa TeHAEHUMA B U3MEHEHUU NPAMOW paguaumun.
Ha ¢oHe pe3Koro CHUXEeHUA pacceAHHON pagu-
aumm B Havane 1990-x rr. cymmapHaa pagmauna
Ha ETP nposaBnAeT cnabyto, HO 3HaUYMMyi0 TEHLEH-
LMIO K MOBbILLEHUIO.

ATmocdepHan UMPKyNALUA N pernoHanbHas
KAMMaTnyeckas U3SMeHYNBOCTb

M3meHeHnA 30HanbHOro nepeHoca B CeBepHOM
nonywapumn B 3SUMHUI C€30H B OCHOBHOM cnefy-
toT Bapuauymam CeBepoaTnaHTMyeckoro Koneba-
HnAa (CAK). OgHako OOCTOBEPHbIX CBMAETENbCTB
nonoxutenbHoro TpeHaa CAK He wumeeTtca.
B nepBble pgecAatuneTtna nortenneHua (oo cepe-
AnHbl 1990-x rr.) CAK coBMeCTHO C apyrown uup-
KYNALMOHHOMW MOAOW aTNIaHTUYeCKOro cekTopa —
CKaHANHABCKOWM — BHOCU/IN 3HAUYMUTENbHbIA BKNag
B noTenneHmne 3anagHblx permoHoB Poccnn B 3um-
HU ce30H, a 3aTeM, go 2010 r., onpeagenanu no-
XONofaHne 3MM Ha 6ofbluen YacTn TepPPUTOPUN
Poccmn. 3HauuTenbHbIN MHTEpPeC NpeacTaBnAalT
N3MEHEeHUA UMPKYIALMOHHOM mopbl BocTouyHan
AtnaHTuka — 3anagHaa Poccua, B oTpuuatenb-
Hon ¢a3e koTopom Ha ETP netom ycunuBaetca
AHTULUNKNOHMNYECKAA aKTUBHOCTb (B TOM uuncne
pe3KOo — MPOAOIKUTENBHOCTb PEXUMOB 6IOKNPO-
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BaHWA) 1 ocnabnaeTtca yuknoHnyeckas. Habnwopa-
lowancs B nocneaHvie OecATUNeTUsa oTpuuaTenb-
Hasi TeHaeHUMA aTMochepHO moabl «BocTouHas

OXxunpgaemble N3MeHeHunA

Tepmunueckuin pexnm

Tepputopua Poccun ABnAeTca perMoHom 3emnu,
B KOTOpoM oxungaemoe B XXI Beke notenneHue
KMMmaTa CyLeCTBEHHO MNpeBbllaeT cpegHee ro-
6anbHOe noTensieHne gns noboro U3 paccmaTpu-
BaeMblx cueHapueB (puc. 1.9). KauectBeHHO 3TOT
pe3ynbTaT corfacyeTca C oueHKaMn Moaenen npe-

ATnaHTuKa — 3anagHaa Poccna» (BA3P) ssnaetcs
Ba)KHbIM PaKTOPOM YMEHbLUEHUA NeTHUX ocad-
KoB Ha ETP.

AbIAYLWNX MOKONEHWA U NPU UCNOJIb30BaHUM pa-
Hee paccMaTpPMBABLUMNXCA CEMENCTB CLieHapueB.
To ke OTHOCUTCS U K OCOOEHHOCTAM CE30HHOro
pacnpeneneHna n3MeHeH TEPMUYECKOTO pPeXu-
Ma — C Bblpa>KeHHOW 30HaNIbHOCTbIO 3VIMHETO MoTe-
naeHns, 4OCTUraloLWero MakCMmasbHbIX 3HAUYEHUI
B A3PQ, 1 C CyLeCcTBEHHO OT/IMYHBIM XapaKTepoM
netHero notennenua (puc. 1.10).
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Puc. 1.9 M3meHeHue cpedHel 200080l memnepamypsi npusemHozo 8030yxa (°C) Ha meppumopuu Poccudi-

ckoli Qedepayuu 8 XXI seke (8 cpedHeM 3a Kakooe u3 yemsipex 0saoyamunemudi: 2021-2040, 2041-2060,

2061-2080, 2081-2100 22.) no omHoweHuto K 6azosomy nepuody 1995-2014 22. 0na cyeHapues SSP1-2.6,

SSP2-4.5 u SSP5-8.5 no oyeHkam aHcambiel u3 36, 36 u 37 modesneli CMIP6 coomsemcmaeHHo.

BemeKCU'IbeIMU ompe3Kamu NOKd3dHbl cpeaHue KeaapamuquKue OMKJIOHEHUA, Xxapakmepu3yrouwue MeXmMOo-

OeslbHbIl pa3bpoc 8 coomeemcmayuux aHCamoax

PocT cpepHen TemnepaTtypbl NPU3EMHO