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MNPEANCIOBUE

NMpepgncnosne

MpoABNeHUss M3MEHEHMI KnumaTa Ha Teppu-
Topun Poccuinckon Depepaunn xapakTepusy-
0TCA BMeYaTnALMM MHOrOObpasnem n Heopa-
HO3HAYHOCTbIO MOCNEeACTBUI ANA NPUPOLHON
cpepnbl, SKOHOMVKM N HaceneHusi Hawen cTpa-
Hbl. [na Poccum BakeH BECb KOMMIEKC Yrpos,
PUCKOB M BO3MOXHOCTEW, 00YCNOBNEHHbIX Ha-
651104aeMbIMU 1 OXKNLAEMbBIMU KIIMMATUYECKMU
N3MEHEHUAMM, YTO BHOCUT cneympuryeckmne oco-
6eHHOCTN B NonuTnKy Poccuinckon Oepepauymm
B 06/1aCTU KNuMaTa Kak Ha ¢pepepanbHOM, Tak
M Ha PErnoHanbHOM YPOBHSX M UTO B onpege-
NIEHHOW Mepe OTNMYaEeT Hawy CTpaHy oT 60nb-
WWHCTBA CTPaH MuUpa.

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

Pocruppomer 3aHnmaeT ocoboe mecTo B peanmsaumm HINA - He TONbKO KakK rMaBHbI MCTOYHUK MHbOP-
MaLMM O MPOUCXOAALMNX N OXKMIAEMbIX U3MEHEHUAX KNMMaTa Ha Tepputopun Poccuun, HO 1 Kak ¢e-
AepanbHbIi OpraH NCMONHUTENBbHOW BNACTW, Ha MPOTAXEHUM MHOTMX AecATUIeTU obecneynBatoLw i
COOTBETCTBYIOLNI acneKkT YCTONYMBOro pa3BmUTUA Halen cTpaHbl. B 2020 r. B KauecTBe nepBoro wara
B HanpaBneHun peanusaumn HIMA Knumatunyecknm uyeHtpom Pocrngpometa Obin nogrotosneH «[lo-
Knag o HayYHO-MeToAnYECKUX OCHOBAX AJ1A pa3paboTKu CTpaTernin agantauum K M3MeHeH1AM KnnumaTa
B Poccninckon ®epepaumm (B 06nactv KomneteHumn Pocrugpomera)», B KOTOPOM npeactaBneHbl 0606-
LWeHHble pe3ynbTaTbl UCCNEeA0BaHNA 1 pa3paboToK B 06nacTn HayyHO-MeToamYeckoro o60CHOBaHUA
OTpacneBbIX M PerMoHasnbHbIX CTpaTernm aganTtaumm K TEKyLMM U OXKNAaeMbIM U3MEHEHUAM KMaTa.

BaxHeliwwel nHGopMaLMOHHO-aHaNUTUYECKON NpogyKumnen PocrugpomeTa sienstotca OLeHoYHble Jo-
Knagbl 06 N3MeHeHMAX KvmaTta 1 Ux nocieacTBusax Ha Tepputopun Poccuinckon ®epepaunn. B 31mx
Jloknagax — Hapsigy C AaHHBIMM MOHMTOPUHIA KIMMaTa — COAEPXKATCA OLEHKN OyayLimMx 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 Oegepaunn 17 gpekabpa 2009 r.). Bropoit oueHouHbIn goknag (2014 r.) BHeC CywWweCcTBEHHbIN BKNag
B MHPOPMALMOHHO-aHanUTN4Yeckoe obocHoBaHue no3nunn Poccninckon Gepepaumm no Maprxckomy
cornaweHuto (2015 r.).

MoarotoBka PocruapomeTom TpeTbero oueHOYHOro AoKNaaa 3Tol cepum Gbila NpegycMoTpeHa
HIMA. 210 06CcTOATENLCTBO ONpPeaenno n pag ocobeHHocTen TpeTbero oLeHOYHOro 4oKnaaa, Ko-
TOPbIN — ONMPAACb Ha BbIBOAbI MPeAblAYLNX OLEHOUHbIX JOK/Iaf40B, COXPAHALWMNX CBOI aKTyallb-
HOCTb, — OPUEHTUPOBAH B 3HAUUTENIbHO Mepe Ha MHGOPMALMOHHO-aHANINTUYECKOE U HayuyHoe
obecneyveHune (B 06nacTu KomneTteHuun Pocrnapometa) afantaumm B oTPacnaAX U permoHax.

focypapcTBeHHas HabnoaaTenbHan ceTb, Knumatnyeckuin ueHTp Pocrmapomera, a Takxke NnpodunbHble
HayuyHO-MCCNIeloBaTeNbCKME MHCTUTYTbl NO3BONAOT PocrmapomeTty ocyulecTBisiTb NMOCTOSIHHbIE Ha-
6nogeHNA 32 KINMMATUYECKOW CUCTEMOW U BbIMOSHATb OLEHKY M MPOrHO3MPOBaHNE N3MEHEHWI KIN-
MaTa 1 KNMMaTUYeCKnx BO3AENCTBUN, T.e., MO CyTH, — GOpMMpPOBaTb MHPOPMALIMOHHO-aHANIUTNYECKYIO
N HayYHYI0 OCHOBY MJIAHVMPOBAHNA aAanTaLMm K TEKYLUMM U OXKNAAEMbIM U3MEHEHUAM Knmarta. BaxkHo
OTMETUTb, UTO pa3paboTKa CLEeHAPHbIX NMPOrHO30B U3MEHEHW KNnmaTa Ha Tepputopun Poccuinckom
Depepauny onvpaeTcs Ha pesynbTaTbl BECbMa PECYPCOEMKNX B BblUMCIUTENIbBHOM OTHOLIEHUN MO-
AeNbHbIX NCCNIeJOBaHNIA, MPOBEAEHNE KOTOPbIX B MOCNEAHNE rofibl CTaNio BO3MOXHbIM 6narogaps uc-
NoNb30BaHMI0 CyrnepKoMMbloTepa MMaBHOro BbIUMC/IUTENIbHOTO LieHTpa Pocrgpomerta.

TpeTnin oueHOUYHbIN foKNag PocrngpomeTa, NogobHO NpeawecTBYOWNM ABYM OLEHOYHbIM JOKIaAaMm,
OCHOBbIBAETCA Ha MaTepuranax peueH3npyeMbIX HayUYHbIX CTaTel U MOHOrpaduii, a TakKe OTeyeCTBEH-
HbIX 1 MeXAYHapOOHbIX OLLeHOYHbIX AOKIaAoB. B nepByto ouepenb, 3TO OTHOCUTCA K OLLEHOYHbIM [O-
Knagam MexnpaBuTenbCTBEHHOW rPynrbl SKCNEPTOB NO U3MeHeHuto Knumata (MIMBUK), B nogrotoBke
KOTOPbIX POCCUNCKME YUYeHble YYacTBYIOT C CAMOro Hayasna — y»Ke Ha NPOTAXEHUN Tpex AeCATUNETUN.
MNMocnegHW — wecTom — oLeHoYHbI goknag MUK 6bin onybnmkoBaH B 2021-2022 rr., 1 pag ero BbiBO-
[JOB AeTann3npoOBaH B HAacToALLEM AoKNaae anAa Tepputopun Poccun.

Kak n npexpae, B aBTOPCKUI KonnekTuB TpeTbero oLeHo4YHoro aoknaga PocrugpomeTa Bownu Be-
AyLne cneymanmncTbl Hay4yHO-NCCIeloBaTENbCKMX MHCTUTYTOB PocrugpomeTta n MuHobpHaykn Poc-
CUN, @ TaKXKe BbICLIMX YYeOHbIX 3aBefeHMIA. B peLleH3poBaHny pa3aenoB 1 rae AOKaja NPUHAIN
yyacTue 3KkcnepTbl PAH, BbICLLE WKONbI, @ TaKXe ApYrMx opraHn3aumii. HayuyHo-koopanHALMOHHbIN
KOMUWTET MO NOArOTOBKe AOK/afa COCTOAN U3 NpefcTaBuTeNel LeHTpanbHoro annaparta Pocrugpome-
Ta, HAYYHO-NCCNEe[oBaTENIbCKUX MHCTUTYTOB Pocrmpgpometa n MnHobpHayKkm Poccuum, BbiCLLE WKObI,
Poccuiickoro rugpomeTteoposiornyeckoro obujectsa. Monb3yacb 3TOM BO3MOXKHOCTbIO, XOuy nobna-
rofapuTb BCEX YYACTHUKOB MpoLuecca NOAroToBKM TpeTbero oueHOYHOro Aaoknaga Pocrupgpometa
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 0611acT UCCnefoBaHnA KnmaTa 1 obecneyeHns aganTa-
LVNOHHBIX peLeHnin B OTPACcSIeBOM 1 pervoHanbHOM pa3pese. Tak, oyeBngHa HeobxoanmMocCTb cyLe-
CTBEHHOIO pPacCLUNPEHNA TOCY[APCTBEHHOW CUCTEMbI KMMATUYECKOro M 3KONOrMyeckoro MOHUTO-
PVHra 1 NporHo3npoBaHuA. PeweHnio 3TnX 3agay B 3HaUMTENbHOW Mepe npu3BaHa COAeNCTBOBATb
DepepanbHasa Hay4YHO-TEXHMYECKaA NporpaMmma B 0651acT 3KONOrMyeckoro passutna Poccmimnckon
Qepepauunm n KNMMaTUYeCKUX nameHeHnn Ha 2021-2030 roabl (OHTI), yTBepxaeHHan lMNpaButenn-
ctBom Poccuiickon QOepepauyunm (noctaHoBneHue MNpaButenbctsa Poccuinckon Oepgepauymn ot 8 dpes-
pana 2022 r. N2 133) B cootBeTCTBMYU C YKa3om lNpe3ungeHTta Poccunckon QOegepauymn ot 8 peBpana
2021 r. N2 76 «O mepax nNo peannsauunm rocysapCTBEHHON HayYHO-TEXHUYECKOW NONNTUKIM B 06nacTu
3Konornyeckoro passutna Poccunckon Oepepaymnm n KNIMMaTUYECKUX U3MEHEHUI». DTON Nporpam-
Me CUHEepruyeH CTapTyloLWwui B HacToAWee BpeMA BaXXHENLWA NHHOBALMOHHbIM NPOEKT rocyaap-
CTBEHHOrO 3HaYeHWA, HaNpPaBEHHbIN Ha cO3JaHne efMHON HAaUNOHANbHOW CUCTEMbI MOHUTOPUHIA
KNMMaTUYeCKn akTUBHbIX BelecTs (BUNI3) (pacnopsxeHue MNpasutenbctsa Poccninckon Gepepaunm
OT 2 ceHTAGPA 2022 r. N2 2515-p). HayuHo-nccnenoBaTenbCknm yupexaeHmam Pocrngpometa B Co-
ApyxecTBe ¢ uHctutytamm PAH n yHnBepcutetamm npeactouT NPUHATb CaMoe aKTMBHOE 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 nybnunkaumveii Pocrugpomerta,
npeaHa3HaYeHHoW Ana deaepanbHbIX U PErMoHanbHbIX OPraHOB rOCYAapCTBEHHOW BNAaCTW, KOTOpble
BblpabaTbIBalOT 1 peanusyoT NONNTUKY CTPaHbl B 0611aCTV KNMMaTta B COOTBETCTBUM C KNMMaTnueckonm
AoKTpuHol Poccninckoit Oepepaumm, B TOM YMCSIe NPY NIaHNPOBAHMM KOHKPETHbIX MEP MO Pa3BUTUIO
oTpacnelri 3KOHOMUKKN U NPWU NOATOTOBKE MPOrpamMmM YCTOMUYNMBOIO Pa3BUTKA TEPPUTOPUIA 1 PETMOHOB
Poccuiickonn ®epepaunn. Joknag MOXeT ObiTb KCMOSIb30BaH HayUHbIMU YUPEXAEHUAMU U yYeOHbIMM
3aBefeHVAMNU. OH NpeaHasHauYeH TakXke ANnAa NpodecCcMoHanbHbIX aHAIMTUKOB U MPAKTMKOB, Creuu-
anuM3npyLWUXCA B 061acTy KNMMAaTa Y CMEXHbIX Mpobnem, B TOM ynciie NpeacTaBnsiowmx 6rsHec-
€o061ecTBO 1 NPodUNbHbIE HEMPABUTENBCTBEHHbIE OPraHM3aLK, a TakXKe A4J1A LWNPOKOW HayuyHoWN 06-
LLECTBEHHOCTU M BCEX, KTO MHTEPECYETCA KNMMATUYECKOI MPo6/ieMaTUKo.

Pykosogutenb Pocrugpomerta N. A. llymakos






MPOUCXOAALLUNE N OXKUAAEMDIE



HayuHele pe3ynemamel, npedcmasnieHHole 8 HeoasHeM Lllecmom oyeHouyHoM Ooknade Mexnpasu-
meJsibCmeeHHOU 2pynnbl 3KCNepmMo8 no usmeHeHuro kaumama (MUK, 2021 2.), no3gonsaom yeepeHHo
KoHcmamupogame: (1) 8 ammocghepe, okeaHe, Kpuocghepe u buocgepe npousows1u Wupokomacwmao-
Hoele U bbicmpeslie usmMeHeHUs; (2) macwmabsl HeOasHUX U3MeHeHUU 8 Knumamu4veckou cucmeme 8 ye-
JIOM U HblHeWHee ee cOCMosAHUe 80 MHO2UX achekmax becnpeyedeHmMHbl HA NPOMAXEHUU Nepuo0os
0m MHO2ux cmoJsiemuti 00 MHO2UX meicayesiemud; (3) He 8bi3bieaem coOMHeHUU, YMo pa3oepes ammoc-
¢hepebl, OKeaHa u cywiu npousowes1 oo 8/IUAHUEM Yes108€eKa.

AHMponozeHHOe U3MeHeHUe KAUMama yxe 8/usem Ha MHo2ue 3KCmpemMasibHble N0200HbIe U KUMA-
muyecKue 8J1eHUA 80 8CeX pe2UOHAX 3eMHO020 wapa. [Jokazamenecmaa Haboodaembix usmeHeHUU 0711
MAakux 3KkcmpemasbHeix A8/1eHUl, KAK 80/THbI menJia, 0busibHble 0CadKU, 3dCyXu, mponu4eckue YuKksio-
Hbl, 0 MAKXe UX C8A3U C Yes108e4eCKUM (hakmopom, co 8pemeHu 8bixo0a [1amoeo oyeHo4YHo20 00K1a0a
MI3UK (2013 2.) cmanu 6onee y6edumesnbHbIMU.

Co sce so3pacmatowjeli ygepeHHOCMbIO MOXHO ymeepXX0damb, 4Ymo 4esioge4yecmao oxuoaem ycyey-
6/1eHUe HabnooaeMbix AHMPONO2EeHHbIX U3MeHeHUl KAumMama u coomeemcmasyruux Kaumamuye-
cKux 8o30elicmauli: npu 8cex paccmompeHHbix MUK cueHapusx ebibpocos 2/106as16HAA Npu3emMHas
memnepamypa 6ydem npooo/kams NO8bILAMbCA, N0 KpaliHel Mepe, 00 cepeduHsl 8eka. [Ipu smom
8 CB8A3U C ycuneHuem 27106a16H020 homensieHUs 6ydym cmaHosumeca 6osiee 3Ha4umesbHeIMU ma-
Kue U3MeHeHUs 8 KIumMmamuyeckol cucmeme, KaK yeesudeHue 3KCMpemMasibHo 8bICOKUX memnepamyp
U UXx noemopAaemMocmu, 80J1H menJsid 8 okeaHe U 06UJIbHbIX 0CAOKO8, Ce/TbCKOX03AUCMBEHHbIX U 3K0J10-
2UYeCKUX 3aCyX 8 HEKOMOPbIX pe2UOHAX U 001U UHMEHCUBHbIX MPONUYECKUX YUKTOHO8, a MAKXe CO-
KpauweHue nowaou apKkmu4ecko20 MOPCKO20 1b0d, CHEXHO20 NOKPOBA U MHO201emHel Mep3/iombl.
Oxudaemcsa, Ymo npodosxatoujeecs 2106a1bHoe homensieHUe npugedem K 0dsibHeliuel UHMeHCuU-
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, nozziomumesiu y2i1epoodd 8 okeaHe U Ha cywe bydym meHee 3¢hghekmusHbl
€ MOYKu 3peHus 3amednieHus HakonneHus CO, 8 ammocegepe.




1.1

Habnopaembie nsmeHeHus
napHVIKOBbIe ra3bl

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

TOKOMa 1 ero gononHeHuin. OoHako ogHoBpe-
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mobanbHble N3MeHeHNA KNnmarTa

MEHHO MPOAJO/IKANN PACTN KOHUEHTPaUUnN nx
3ameHuTenen, B Tom ymcne HCFC-22 (CHCIFZ)
n HFC-134a (CHZFCF3), BPeMA XW3HU KOTOPbIX
11,9 n 13,4 net, cooTBeTCcTBEHHO. OrpaHunye-
HMA Ha NPOU3BOACTBO N NCMNOSIb30BaHUE 3TUX
XMMMKATOB Oblf BBeAeHbl ToNbko 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 COBpEMEHHbIV
BKNag B yCUNeHue napHUKOBOro s¢pdekra He-
BE/MK, MOCKOJNIbKY MX aTMocdepHble KOHLEH-
Tpaunm Ha WeCTb NOPAAKOB Huxe, Yyem y CO..
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Puc. 1.1 CpeaHee 2nobasneHoe coaepmaHue OCHOBHbIX XOpoWwoO nepeMelldHHbIX aoneomueywux NnapHUkKo-

8biX 24308 — 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
CKOW opraHmsaymu

AaHHbIM  BcemupHoOm meTeoponorunye-
(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 pecatuneTne 6bINO Tennee, yem ntboe
npegbigywee nocne 1850 roga. CoBpemeHHan
cpenHAA 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
nprM3eMHOro Bosayxa B TeyeHune 1976-2020 rr.
coctasunm 0,18 °C/10 net B rnmobanbHOM mac-
wrabe, n ToNbKO 3a 3TOT Nepuopn rnobanbHan
Temnepatypa Bblpocna Ha 0,8 °C. OcobeHHO
6bICTPO TemnepaTypa noBbiwanacb B CeBepHoOM
nonspHom obnactu, rae 3a 30 net (1991-2020rr.)
NINHENHbIA POCT CPefHerogoBon TeMmnepaTtypbl
cocTtaBun okono 2,64 °C (Pocrugpomert, 2021)2.

| wmm HadCRUT
1,21 NOAAGIobalTemp
1,0{ === GISTEMP
=== ERAG
0.8 o JRA-55
~ 0,6
©
— 0,4-
-]
0,2 4
0,0-
-0,2-
1850 1875 1900 1925

1950 1975 2000 2025

Mogkl

OmknoHeHue cpedHez2nobanbHoOU memnepamypsi npusemHo20 8030yxa (°C) om cpedHeznobane-

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

(AnoHus) (BMO, 2021).

Pazbpoc mex0dy namoio Komniaekmamu 0arHelx 8 2021 200y paseH 0,15 °C, npu 3mom camoe Hu3zkoe (1,05 °C) u camoe

sbicokoe (1,20 °C) 3HaqeHus npesbicunu Ha 1 °C nokazamesnu 00UHOYCMpuUdabHOo20 6a308020 nepuodd

Ocapkn

B nocneagHne pecatnnetunsa npoOnCxognT yBenmyeHme

KonmyecTsa rnobasnbHbIX OCagKkoBHaA cyLue|7|, npunyem

€ro TeMMbl YBENMUMBAIOTCA. ITOT MPUPOCT MO Pa3HbIM
WNCTOYHMKAM [aHHbIX OLeHuBaeTca B 5-10 mm/ron
3a fecATuneTre Ha GoHe 3HAUUTESNIbHBIX MEXXIOLOBOW

MN3MEHUNBOCTU peFI/IOHaJ'IbHOVI HeOAHOPOAHOCTWN.

1 [anee, ecnu 310 CcneymanbHO He oroBapmuBaeTca, onAa temnepaTtypbl NPU3EMHOIo BO3yxa NCNONb3yeTCA TEPMUH «TemMne-

patypa».

2 KonmyecTBeHHbIe OLIeHKM Tak Ha3blBaeMOro ApKTUUYECKOro YCUeHUs rnobanbHOro NoTenIeHns CyLLecTBEHHO PasnyatoT-
€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-
MUYECKNX LUKIIOHOB YBENNUYUIIOCH, NPUYEM YUNC-
N0 CUMbHBIX LMKNOHOB COKPATMOCh; a B KOXXHOM
NOMYLWAPVM  UYUCIO CUNbHBIX BHETPOMUYECKMX
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 MOJyLLIAPUN.
C BbICOKOW CTeMneHbl [OCTOBEPHOCTM Temne-
paTypa BEPXHEro C/nosi MHOTONETHEN MepP3NOoThl

-1000+

-2000+ —e— [pexnangus
—e— ANAtKa
—e— ApKTWYECKan Kauaja
-3000
—+— Hopeerua v leeyua
—e— UinuyGepreu

-4000- +— POCCHIACKME apKTHYECKWE OCTPOBA

Mamerexne BanaHca Macckl apkrudeckoro neaa (')

—e— VcnaHana

-5000

[NOBAJIbHbIE U3MEHEHWA KITMMATA

C Havana 1980-x rogoB B OONbLINHCTBE PEFMOHOB
MoBbICUIACb, XOTA TeMMbl MOTENAeHNA BapbUpo-
Ba/ICb B 3aBUCMMOCTU OT PErnoHa, Yto CBA3aHO
C NOBblLWEeHMeM TemnepaTypbl BO3Ayxa U N3MeHe-
HUAMW B CHEXKHOM MOKpPOBe.

YBennueHue ocakgeHuA YepHoro yriepoga
OT Pa3/INYHbIX MCTOYHMKOB MOF0 CNOCOBCTBO-
BaTb COKPALLUEHMIO CHEXHOro MOKpoBa B Bbl-
cokoropHoun As3un n KOxHonm Amepuke. B 1o xe
BpeMAa B ApPKTMKe B MOCNefHue pgecatnnetua
KONMYeCcTBO CBETOMOIMNOLWAOWEN 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 NTeAAHOro NOKPOBA 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 201 2015 2019

Toasl

Puc. 1.3 Vi3meHeHue 6anaHca maccel apKmuyeckoz2o s1b0d 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

6bIcTpO yBenuumusaetca. Jerpagauuns MpeHnaHa-
CKOFO WKTa B NocnegHne rogbl NpUBOAUT K Mo-
BbILUEHNIO CPEefHEro YpPOBHA MOpA MPUMEPHO
Ha 0,7 mm/rog.
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TPETWW OLIEHOYHbI OOKMAL: OBLLEE PE3IOME

MwupoBoi okeaH

MpogonxaeTcA MOBbIWEHWe TemnepaTypbl Mo-
BEPXHOCTM OKeaHa, KOTOpPOe PachpOCTPaAHAETCS
1 Ha ero 6onee rnybokune cnow.

— TOPEX/Poseidon

90
20

70

MNogwém cpeiHero ypoeHs Mops (MM)

0 ]
1993

1985

1857 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 YpoBeHb MOPA NOA-
HANCA NpPMMepPHO Ha 90 mm (puc. 1.4).

Jazon-2 = Jazon-3

2007 2009 2011 2013 2015 2017 2019

logs

Puc. 1.4 lNosbiweHue 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 21106a1bHwil cpedHUl uzocmamuydeckuti omckok 0,3 MM/200.

Ipagpuk Carbon Brief c ucnonezosaHuem Highcharts

B CeBepHom JlegoBMTOM OKeaHe MNpoAosIKaet-
CA YMeHblUeHMe NAoLWaan MOPCKOro nbaa, Hau-
6onee UHTEHCMBHOE B CeHTAGpe, coCTaBuBLLEE
B 2020 r. 13,1% 3a gecATunetTne' oTHOCUTENbHO
cpepgHero nokasatena 1981-2010 rr. ApkTuue-
CKUI MOPCKOW nep, CTAaHOBUTCA B CpeHeM MOO-
e n ToHbLe (puc. 1.5).

B noBepxHOCTHOM Cnoe okeaHa BOQOPOAHbLIN NO-
KasaTenb pH CHWXaeTcA — B OCHOBHOM B pe3yfib-
TaTe nornoweHna yrnekucnoro rasa. CornacHo
OLleHKaM, caenaHHbIM Ha OCHOBe pPAfOB Habnto-
AeHun 3a 15 n 6onee net, CKOPOCTb CHUXeHMA pH
(T.e. 3aKucneHma sog MmpoBoro okeaHa) CoCcTaBu-
na 0,017-0,027 eanHuni 3a gecatuneTtume.

1B 2021 r. 3HaueHe 3TOro TpeHAa NOHM3UNOCh o 12,7 % 3a fecATunetue.,
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[MOBAJIbHbIE U3MEHEHWNA KITMMATA
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Puc. 1.5 MuHumaneHas 8 ce30HHOM xo0e (CeHMABPLCKAs) Nouwadb 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-
posiornyeckux sasneHuin. Mpu 3ToM cornacHo
CTAaTUCTMKE CTPAXOBbIX areHTCTB, OLLEHMBAOLMX
CTerneHb OMACHOCTU MO pa3mMepy HaHEeCEeHHOro
MaTepuanbHOro yuepba, OCHOBHOW BKNaj B Ta-
Koe yBennmyeHve BHOCAT HaBOAHEHUA (ocafku)
1 NOrofHble KaTaKn3Mbl, BbI3BaHHblE B NEPBYIO
oyepeab BeTPOM (yparaHbl, WTOPMbI, CMepUMN,
TOpHago n np.)".

CueHapHble NPOrHo3bl
Temnepatypa npusemHOro Bosayxa

CornacHo MogenbHbIM pacyeTam, rnobanbHas
TemMnepartypa npm3emMHoOro Bo3ayxa 6WJ,ET NMoBblI-

B nocnegHwe roabl BOMHbI TEMNsa CTann NPUUNHON
HanbosnblUero KonuMyecTsa 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-
nacHbIMM pernoHamn — AscTpanuein, Cnbupblo,
necamn B 6accerHe AMAa3OHKM — OHW OXBaTWIN
6ecnpeueneHTHO Gosblive Nnowaan B ApKTuKe,
[ocene He NoABepraBLLMECA BO3TOPaHuIo.

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

' CnepyeT OTMETUTD, UTO K POCTY YLIep6OB NPUBOAAT HE TOJIbKO M3MEHEHWA MOTOAHO-KIUMATUYECKX BO3LeNCTBNIA,
HO U BO3pacTaiolas yAa3BUMOCTb MHOPACTPYKTYpbl. DTO MOXKET ObITb CBA3aHO C BbICOKOW CTEMEHbIO €€ U3HOCA; He-
cobnofeHieM CTPOUTENBbHBIX HOPM U MPaBUII; OCBOEHUEM TEPPUTOPUIA, HAXOAALWMXCA B 30HE MOBbILEHHOIO Norof-

HO-KNMMaTuyeckoro pucka un ap. (Pocrugpomer, 2017).
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TPETWW OLIEHOYHbI OOKMAL: OBLLEE PE3IOME

6) W3meHeHMe KonuyecTBa rNobanbHbIX

W3meHeHMe rnobanbHON Temneparypbl 0CcafKoB Hapj cylwen

501131322732

2]

= Wctopuueckmi 51
—_— SSP1-1.9 11 [ 6
- SSP1-2.6 30
— SSP2-45 33 o

— SSP3-7.0 26
- SSP5-8.5 32

IS

(Ds) 14 0061-068} OHILBLUOOHLO

OtHocuTensHo 1995-2014 rr. (°C)
n

- Koarko- Cpeate- Ronro- [
5 i Cpouksil cpodHsi SpOsHBlA |
het T T 1 1 I T T ] T I T L] 1 T
1950 2000 2050 2100 1950 2000 2050 2100
loobl oAbl
B) Mnowage apKkTUHECKOTro MOPCKOTo r) W3meHeHue cpeaHero rnobanbHoro
nbpa B ceHTAbpe YPOBHA MOpA
10 1,00 7
369 21241922 = - HabnwogeHusa /

= - SSP1-1.9
= - SSP1-2.6
«+ 0,76 | — SSpP2-45
S — SSP3-7.0
N — SSP5-8.5
(Tp]

“E 2 0,50

x [=}

= p =

= o ]
& 0,25
=
[$]
2 0,00

i T O 1 1 L] 1 ] 1 Ll T T l I Ll ] T
1950 2000 2050 2100 1950 2000 2050 2100
Mogbl [oabl

Puc. 1.6 Hekomopesle uHOuUKamopsl 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 zz2. (ocb cnesa) u 3a 1850-1900 zz. (ocb
cnpasay); (6) omknoHeHuUe 20008020 KOIUYECMBA 0CAOKO8 HA Cywe om cpedHe20 3a nepuod 1995-2014 22.;
(8) usmeHeHue nowadu apKmMuU4ecko2o MOpPCKo20 1b0d 8 ceHMAbpe; (2) omkioHeHuUe 27106a/16H020 ypos-
HA Muposo2o okeaHa om cpedHe20 3a nepuod 1995-2014 za.

Ha pucyHke noka3zaHel cpedHe20008ble (a, 6 U 2) u cpedHUe ceHMAbBPpbCKUe (8) OMKAOHEHUA; 3aumpPUX08AHHbIE
o061acmu no o6e CMOpPOHbI KpUBbIX, COOMBEeMCMaYUWUxX CpedHe-M0o0esTbHbIM CUeHAPHbIM Npo2Ho3am SSP1-2.6
u SSP3-7.0, nokaseisaiom npoyeHmusiu 008epumesibHo20 UHMepaasad om 5 00 95%; yucna 8 1e8o0M 8epxHeM
yaJ1y pUCYHKa coomgemcmayrom 4ucsy mooesel, UCh0o/1b308A8WUXCA 8 pacdemax 0718 coomeemcmayiouje2o
cyeHapus; sepmukasbHele cepbie NOJIOCLI COOMBeMCmMayrom KpamKoCpPOYHOMY, CpeOHeCcpOYHOMY U 00Js120-
CPOYHOMY CUeHapHOMy npo2Ho3y. [I[pedcmassieHHble Ha NaHenu (2) cCueHapHele NPO2HO3bl y4UMbIBAIOM 8K1A0
noJly4eHH020 HenocpedcmeeHHO 8 MooesbHbIX pacdemax CMIP6 mepmuyecko2o pacwupeHusa 8006l Mupogozo
0KeaHd, a makxe 8K/10 MasaHUA 160d HA Cywe, paccCHumaHHo20 omaoesbHo. [Ipepeisucmasn Kpusas NOKA3blea-
em Masao08eposAmMHbIl pe3ysismam peanu3ayuu cyeHapus SSP5-8.5 — gepxHioio 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 pe3ynbTaToB MOAENbHbIX pacyeToB cCrepy-
€T, yTo rnobanbHble U3MEHEeHMA 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 ropga, n 3,0 °C
npu peanusaummn cueHapua SSP5-8.5 - okono
2062 ropga. lMpun cueHapun SSP1-1.9 pesynbrathbl
Tonbko 55 1 36% Mmopenen NpeBbICAT, COOTBET-
CTBEHHO, MOPOroBble 3HaYeHUA noTenneHun
1,51 2,0°C, a npu cueHapum SSP1-2.6 3T npoueH-
Tbl yBenuyatca go 87 v 58%.

MNoBblweHe TemnepaTypbl Ha Cyle oXmpaet-
CA NpUMepPHO Ha 50% 6onbliee NO CpaBHEHUIO
C okeaHamu. [MoTenneHne B ApKTMKe NPOrHo3un-
pyeTcA npeBocxogawmm rnobanbHoe bonee yem
B 2,5 pa3a. [lpunoBepxHOCTHOe noTenseHne
K KoHUy XXI| BeKa Ha KOHTMHEHTax NPOrHo3npy-
eTca B AmanasoHax 0,3-2,0 °C u 3,5-7,6 °C npwn
peanusaunn cueHapue SSP1-1.9 n SSP5-8.5.
CooTBeTcTBYIOWME  AMANA30HbI  U3MEHEHUA
NPUNOBEPXHOCTHON Temnepatypbl B ApKTUKe
cocTtaBnaT 0,5-6,6 °C n 6,2-15,2 °C. Bce cue-
HapHble MPOrHO3bl M3MEHEHUN TemnepaTypbl
NCXOAAT N3 NPeanosioXeHuns, 4to B 6nmxkanwine
AecATuneTna He O6yayT 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
cueHapmes (puc. 1.66). [MporHo3upyetca 6onbLunia
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 WNpPOTax N Hag OKeaHaMWn B TPOMMKax n, Be-
POATHO, B 6oNbLIMHCTBE MYCCOHHbIX PErnoHos,
HO YMEHbLNTCA B 3HAUUTENbHOW YacTn cy6Tpo-
NMKOB. MeXxrogoBasa M3MEHYMBOCTb KOSIMYECTBA
OCagKoB BO MHOIMX KOHTUHEHTAJIbHbIX pernmoHax
yBENMNYNTCA C POCTOM rno6anbHom Temnepatypbl
(Cpe,D,HFIFI CTeneHb ,D,OCTOBepHOCTI/I).

Kpunocdepa cywn

[na Bcex cueHapueB (M C HE3HAUNTENbHOWN 3aBuU-
CMMOCTbIO OT CUeHapuA) BCce mMofgenn yCToNUYmBO
AEMOHCTPUPYIOT YyMEHbLUEHNE CHEXKHOMO NOKPOBa
B CeBepHOM nonywapun npu pocte rnobanbHom
TemnepaTtypbl npusemMHoro sosgyxa B XXI Beke.
MNpaKTnyeckn He Bbi3blBa€T COMHEHWUN, 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 peannsauumn
cueHapues SSP2-4.5, SSP3-7.0 n SSP5-8.5 B ceH-
TAGpe (CEe30HHbIN MUHUMYM MMOWAAN MOPCKOro
nbaa) ApKTMKa CTaHeT MpaKkTnyeckn cBobogHom
OT MOPCKOro nbfa (puc. 1.68), a B MapTe (CE30HHbIN
MaKCUMyM) NJ1oLWwazb MOPCKOro Nbfa byaeT ymeHb-
LIATbCA B ropa3fo MeHbLUen cTeneHn (B NPoLeHT-
HOM OTHOLLEHWN), YeM B CEHTADOpeE.

Ona nioboro N3 pacCMOTPEHHbIX CLieHapueB Mo-
BblleHMe rnobanbHOro ypoBHA MunpoBoro okea-
Ha 6ygeT npofonmkaTbcA B TeyeHne Bcero XXI Beka
(puc. 1.6r). Ona cueHapueB SSP2-4.5, SSP3-7.0
1n SSP5-8.5 nporHo3npyeTca ycKkopeHue pocTa rno-
6anbHoro ypoBHa MupoBoro okeaHa B XXI Beke.
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3Kc1peman bHOCTb KJiInMaTa

DKCTpemasibHO BbICOKME 3HaYeHUA TeMnepaTypbl
Yy NOBEPXHOCTU C OYE€Hb BbICOKOW CTEMeHblo [0-
CTOBEpPHOCTK OyayT HabnogaTbCa valle, a IKC-
TpemanbHO HU3KME — pexe (KakK B rnobasbHoM
MacwTabe, Tak 1 Ha 6onbluen yactu cywm). C Bbl-
COKOW CTeneHbk AOCTOBEPHOCTM BOJIHbI Tenna
O6ynyT BO3HMKATb C Gonblen yactotom u GygyT
nmeTb 00JbLIYI0 MPOJOIIKNTENIbBHOCTL MO CpaB-
HEHMIO C NpeablayWwnmMmn OecATUIEeTUAMK, a Ya-
CTOTa 1 MPOJOIIKNTENBHOCTb BOJTH XOnoga oyayT
COKpalaTbca. Hanbonee 3aMeTHO 3KCTpeManbHO
BbICOKME TemnepaTypbl MOTyT BblpacTh Ha cylle
YMEPEHHbIX WNPOT; NPOrHO3MpPYyeMbI POCT TEM-
nepatypbl Hanbonee TennbIX AHEN B 3TUX LWMPO-
Tax CyWeCcTBEHHO MPEeBbICUT U3MEHeHne cpefn-
Hen rnobanbHom Temnepatypbl. OXngaerca, uTo
Ha BCex KOHTMHeHTax CeBepHOro nonywapwus
3KCTpeMasbHble MOorogHble ABNEHNA NeTOM Yalle
O6ynoyT HabnwogaTbCcA Kak HenpepbiBHble Mepuo-
Abl XaPKUX OHEN 1 HOYeln Npu COKPALLEHUNN UH-
TepBaNoB MeXAy HUMU. DKCTPeMasibHble 3Haye-
HMA TeMnepaTypbl 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 TemnepaTtypbl, COOTBETCTBEHHO, Ha 200%
n 6onee yem Ha 700%.

OCOBGEHHOCTN M3MEHEHWNI SKCTPEMasibHbIX OCaj-
KOB B LIE/IOM aHAJIOrMyHbl TeEM, KOTOPble MPOrHO-
3UPYIOTCA ANsl CPEAHUX CEe30HHbIX OCAfKOB: 3TO
yBennyeHne B OOJNbLWIMHCTBE PErVOHOB (3a UC-
KJOUEHNEM HEKOTOPbIX CyBTponMyeckmx pano-
HoB). OgHako B 6yaywemM 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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3KCTPeMarbHbIX 0CaAKoB OyaeT NMHENHO 3aBu-
CeTb OT pocTa rnobanbHON TemnepaTypbl, OQHAKO
N3MEHEHMA MNOBTOPAEMOCTM KX BbiMageHua Oy-
AYT NPOVCXOAUTb NO-Pa3HOMY, Npuyem 60bLINIA
poCT oxupaetca ansa 6onee peakux cobbiTuin. Tak,
npuv rno6anbHom notenneHumn Ha 1,5 °C (2 °C) yBe-
NNYeHne NOBTOPAEMOCTM SKCTPEMalbHbIX OcCaj-
KOB C YacTOTOM OAMH cny4yanm 3a 20 net coCcTaBuUT
10% (22%). lnAa ocagKoB C NOBTOPAEMOCTbIO OAMH
cnyyan 3a 100 neT gnAa yKasaHHbIX 3HaYEHUN F0o-
6anbHOro NoTenjeHna BO3MOXEH POCT, COOTBET-
CTBEHHO, Ha 20% 1 6onee yem Ha 45%.

OXnpaetca pocT KaTacTpodUUeCcKnx HaBOAHEHNI
6onee yem Ha NONOBUHE TEPPUTOPUN CYLLN 3eM-
HOro wapa (4YacTur KXXHOM 1 ro-BOCTOYHOM A3nn,
Tponuyeckon AdpurKu, ceBepo-BoCcToKa EBpasuu
n FOXKHOM AMEepPUKN) N yMEHbLUEHNEe NOBTOPAEMO-
CTW TaKMX HABOAHEHUN B APYrMX YacTAX mupa. Pe-
3yNbTaTbl CLEHAPHbIX NPOrHO30B, BbIMNOSIHEHHbIE
C MNPUVBNEYEHNEM PErnoHasbHbIX aTMOCHEPHbIX
N rMaponornyecknx Mogenemn BbiCOKOro paspetue-
HUWA, YKa3blBalOT Ha NocnefoBaTesibHOe yBennye-
Hue B OyayLem 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 HM3KanA CTeneHb JOCTo-
BEPHOCTUN CLieHApPHbIX NPOrHO30B 3acyX B APYrux
pernoHax mn3-3a 60MbLIOr0 MeXMOAENbHOro pas-
6poca 1 HeonpeaeneHHOCTU MexaHu3mMoB ¢op-
MUPOBaHNA 3aCyx B 3TUX pernoHax. BepoATHocTb
BO3HUKHOBEHMA 3aCyXu MOBbIWAETCA Npu pocTe
rnobanbHoro notennenua ot 1,5 go 2 °C. B 6yay-
LemM C BbICOKOW CTerneHbld AOCTOBEPHOCTU Mpwu
ycuneHun rnobanbHOro notensieHna UcnapeHune



IMOBAJIbHBIE U3SMEHEHWA KITMMATA

C NOBEPXHOCTN CyLlIn 6y,qu npoao/mKatb pPactn, pPOCT NPOCTPAHCTBEHHDbIX MacLTaboB N MHTEHCMB-
YTO NoBJieYveT BbiCbIXaHWE MOYBbI. rlpOI'HO3bI, OC-  HOCTW 3acCyX, NO CPaBHEHNIO C MPOrH03amMu, OCHO-
HOBAHHbIE Ha OLleHKaX U3MEHEHNI [J,e(I)VILI,I/ITa B/la- BaHHbIMW TOJIbKO Ha U3MEHEHUNN ned)mu,ma ocaa-
M B NOYBE, YKa3bIiBalOT Ha 6orniee 3HAUNUTENbHbI  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 npoaBneHNnA

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

paTypbl (Cywa n Mmope) coCcTaBnsieT 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 Kaxkpgoe gecatunetve ¢ 1981-1990 rr.
Tennee npegbigyuero, a n3 10 cambix Tenmabix
net 9 Habnoganncb B XXI Beke (puc. 1.7).
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M3meHeHus npunosepxHocmHolU memnepamypel HA meppumopuu Poccuu 8 nepuod ¢ Ha4yana

XX cmonemus. loka3aHsl: cpedHe2000848 AHOMAIUS OMHOCUMesIbHO Hopm 1961-1990 22. (0o 1936 2. —

nyHKmup, u3-3a cs1a6oul ocgeuwjeHHOCMuU OaHHbIMU HabiroeHuUl ATP); cpeOHue OecamusiemHue 8esIuYUHbI
3a1971-1980, ..., 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 MnoTensieHre NPaKTUYeCk MOHOTOH-
Ho. Hanbonee 6bicTpoe noTensieHne Habnwogaet-
ca B A3P®: 0,71 °C 3a pecatunetue. NMotennenne
NPOUCXOAUT BO BCE CE30HbI, OAHAKO Ha CE30HHbIe

TpeHAbl HaK/aAblBalOTCA 3HaYUTEJIbHbIE MeXOe-

cATUNeTHMe KonebaHnsa, 0COBEHHO BblPaXKeHHbIe
3UMOW, Korga nocsie 6bICTPOro NOTENNIEHNA MEXIY
cepeguHon 1970-x n cepegnHon 1990-x npownso-
LU0 NOoXooAaHne Ha 6osblUen YacTu TEPPUTOPUN
Poccun, npoanulueecs go 2010 roga 1 obycnos-
NEHHOEe NU3MEHEHNAMMN aTMOCHEPHON LINPKYNALMM

aTNlaHTU 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 KAMMaTUYeCKMX
XapakTepuctnkax. Hekotopble 13 3TuUx nposs-
NIEHUI JOCTAaTOYHO OYEBMAHO, XOTA U He Bcerga
NINHENHO, CBA3aHbl C POCTOM TemnepaTypbl (Ha-
npuMep, arpoKNMMaTUYECKNUe XapaKTepUCTUKK
TennoobecneyeHHOCTN CeNbCKOXO3ANCTBEHHbIX
KynbTyp; TemnepaTtypbl MOYBbl Ha pPasHbIX [Ny-
6uHax; negoBbit NokpoB CeBepHoro JlegoBUTO-
ro okeaHa u gp.). YCKOpeHHaA gerpagauua nea-
HMKkoB CeBepHoro KaBKa3a Tak)e HaxoguTcA
B 06Liem pycsie NocneaCcTBUM NOTEMIEHMA, XOTA
B AMHaMKKe NeJHMNKOB BaKHbl 1 Apyrve NorogHo-
Knumatnyeckme ¢aktopbl. [Mokasatenn skcTpe-
MAfIbHOCTM TEeMMNEepaTypPHOro pexuma B Lesiom
N3MEHAIOTCA B COOTBETCTBUWN C TEHAEHUMEN Mno-
TenneHua (BKNoUYas OCOOBEHHOCTW, CBA3aHHble
C MeXAecATUNETHUMN N3MEHEHUSAMUN aTMOoChep-
HOWM umpkKynauum). Hanbonee 3HaunTeNnbHbIE U3-
MEHEHMA NPOU30LWN B CTaTUCTUKE KPYMHOMaC-
LWITAaOHbIX NeTHMX BOSIH Tera Ha ETP (anu3opos
ANNTENbHOCTbIO OT 5 AHEN CO cpeaHen TeMmnepa-
TypoW B pernoHe Bbiwe 90-ro NpoueHTUNA): ecnm
B nepuog 1961-1980 rr. ux Habnoganocb BCeEro
Tpu, To B nepurog 2001-2020 rr. nnwb 04HO NeTo
2004 r. npowno 6e3 Takux BOSH. [ina apyrux Knu-
MaTUUYECKMX NepPEeMEHHbIX 3TN CBA3UN AOCTATOYHO
CNOXHbl U HOCAT CYLECTBEHHO PernoHanbHbIN
Xapakrep.

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

raHunA CHEXHOro NMOKpPOBa

B CpeaHem no Tepputopun Poccun

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

Xa PAKTePUCTUKN rmpponornyecKkoro yukna

O6u.lee notenneHne MoOXeT OKa3blBaTb BJIMAHNE
Ha M3MEHEHNA pAda APYTNX KINNMaTU4eCKnX Xa-
PaKTEPUCTUK MOCPeaCcTBOM pPa3yinyHbIX MPAMbIX
n 06paTHbIX CBA3EN B KNMMATUYECKOWN CUCTEMe.
B uvactHOCTM, 3TO KacaeTtcA Pa3nnyHbIX Xapak-
TEPUCTUK TNAPOJSTIOrNMYECKOro uuKria, TakKnX Kak
cpeaHune Ce3OHHble OCaaKn M NMOoKa3aTesln SKCTpe-
MaJIbHOCTU peXrnma 0CaKOB; 06navyHoCTb; Xapak-
TEPUCTUKN CE30HHOIO CHEXHOIO MOKPOBa; pey-
HOW CTOK; 3amMep3aHne N BCKPbITUE pek.

PocT copepkaHns BoasiHOro napa B atmocdepe
NpyY MOBbIWEHUN TemnepaTtypbl MOTEHUMANbHO
crnocobcTBYeT POCTy 0CaAKoB, B 0COOEHHOCTU —
3KCTpeManbHbIX 0CafKoB. B cpegHem no teppu-
Topumn Poccmn yBenmueHne KonmyectTsa 0CagkoB
AnarHocTnpyetTca Ha WHTepBane 1976-2020 rr.
KaK AnAa rogoBbix Cymm (puc. 1.8), Tak n gnAa cymm
0CagKkoB B OTAeNbHble KaneHAapHble Ce30Hbl.
OpHako Hanbonee BblpaXkeHHble U3MeHeHUA 06-
HapPY>KMBAKOTCA B BECEHHUM CE30H, KOrga nosno-
XKUTenbHaA TEHAEHUMA 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 TeppPUTO-
pun Poccnn B XONOAHbIN CE30H (3@ MCKNIOYEHU-
€M CeBepO0-BOCTOKA M NPUOPEXHbIX TEPPUTOPUN
BoctouHon ApKTuku). B neTHun ce3oH, B cuny
BbICOKOM M3MEHUYMBOCTN OCaAKOB, HeonpeaeneH-
HOCTb OLIeHOK TPEHAO0B Ha YPOBHE OTAENbHbIX pe-
rMOHOB BECbMa BbICOKA. JIETOM B IOXHbIX palioHax
ETP oTmeuaeTca ybbiBaHME KONMYeCTBa 0CaAKOB,
CBA3aHHOE C U3MEHEHUAMU aTMOCHEPHON Lnp-
Kynauunm, NpuBOAALLNMUN K POCTY NPOJOTIKUTENb-
HOCTK 3nM3040B 6noKMpoBaHuA. lNonyyeHHble
OLIEHKUN N3MEHEHMA pPeXMMaA aTMOCHEPHbIX OCa-
KOB COrnacylTca ¢ BbiBogaMu 06 n3MeHeHUN Ya-
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CTOTbl noABJIEHNA pPa3HbIX BUOAOB obnayHocTn.
B yacTHoCTM, oTMeyaeTca Hambonee 3ameTHoe
npoAassieHne ypeandyeHMA BKJlada KOHBEKTUB-
HOM 06NMAYHOCTM B BECEHHUIN CE30H U yBenunye-
HMe YacToTbl 06NaKoB BEPXHEro Apyca NneTom.

InarHoctupyetca nepepacnpeaeneHne BKaga
[0XKA€eBOWN 0611a4YHOCTM Pa3HbIX TUNOB, NPOSABNA-
lolwleecs B poCcTe AOMN KyUYeBO-A0XKAEBbIX 06a-
KOB M YMeHbLUEHUN BKNaja C/OUCTO-LOXKAEBON
o6nayHoCTN.
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B nepunop notennenuna no tepputopumn Poccmn B ue-
NIOM NPOU30LWO YBeNMYeHne CYMMApPHOro CTOKa
pek. B nepmoa ¢ 1961 no 1990 roa o6bem peyHoro
CTOKa cocTaBun B cpegHem 4290 kKv/roga, B nepuropg,
¢ 1991 no 2020 rog — 4490 kw?/roa. OaHaKo Ha paB-
HUHHbIX peKax tora ETP, Ha psge pek 6acceliHoB
O6u n EHucesn, kKpaHero ceBepo-BocToka ATP
1 KaMyaTKn npomncxoanno CTaTUCTUYECKN 3Hauun-
MO€e yMeHblUeHne rogoBoro ctoka. MiameHeHusA
MaKCMMasibHOro CTOKa Ana npeobnapatollen ya-
cTn Tepputopun Poccnm HesHaumtenbHbl. CHU-
KeHMe MaKCMManbHOro CTOKa XapakKTepHO AnA
PEeK IKHOrO M 0ro-3anagHoro paroHOB paBs-
HUHHON YacTu ETP. B 6accenHax HuxHelnn Bonru,
[oHa, [lHenpa, 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, bacceniHa AMypa, rae OCHOBHbIM GaKTOpPOM
bopmMMpPOBaHMA MaKCMMaNbHOIO CTOKA ABNAKOTCA
AOXOeBble OCafKM.

PagunayunoHHble d)aKTOpbl N3MeHeHMnA KJinMmaTa

Ha Bcex $pOHOBbIX CTAaHUMAX MOHUTOPVHIa nap-
HUKOBbIX ra3oB Poccun oTmMeyaeTca MOCTOSIHHO
NPOAOIKALWMIACA POCT KOHLIEHTPALMM [ABYX OC-
HOBHbIX [1paliBepPOB COBPEMEHHOrO MOTEM/IEHNA:
YINIeKMCoro rasa 1 MmetaHa. CKopoCTb 3MEHEHMSA
KoHueHTpaumn CO, B nocnegHee pecATuneTMe
(2,4 mnH./rog n 2,5 mnH./ron ana ctaHuyun Te-



pubepka 1 TMKCK) XOPOLLO COrnacyeTca co 3Haye-
HUem cpeaHen rnobanbHOM CKOPOCTU U3MEHEHUA
(2,4 mnH."/rop). CKOpOCTb pPOCTa KOHLEHTpaLun
yrneKkmncnoro 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
KOHLIEHTPaUMM MeTaHa COCTaBWM 3a NOCNegHue
5 net 11,9 mnpa.'/rog pna ctaHumn Tepmnbepka
n 10,7 mnpa.'/roa onsa TMKCM Npy CUNbHOW MeXro-
AOBOW U3MEHYNBOCTW.

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

A>3p03011 OKa3blBalOT pPa3fMYHble BO3AENCTBUA
Ha paAnaLMOHHbIN GanaHC 3eMHOM NOBEPXHOCTMH,
0CNabnsaa NoTOK NPUXOAALLEN CONHEYHOW paaun-
aunn 1, C Apyron CTOPOHbI, CNocobCTBYA MOro-
WEeHMI0 yXOoaAwen ANMHHOBOMHOBOW paguvauunm.
A3po3onbHoe ocnabneHne CoNMHEYHOM paanaumnm
Ha locygapcTBeHHOM HabnogaTeNnbHOM CETU B Ha-
cTosAllee BpeMA OLLeHNBAETCA KOCBEHHO Ha OCHO-
B€ 1CMOJIb30BaHNsA HabNoAeH N 3a HTErpPanbHOMN
ONTMYECKON NNOTHOCTbIO aTMocdepbl. 1o AaHHbIM
WeCTU CTaHLMIA, PacnonoXXeHHbIX B pOHOBbIX YC-
nosuax Ha ETP n ATP, nocne nepmnoga BbICOKOro
a3pP030J/IbHOr0 OCNabneHnsa, NPOAOSKaBLLErocs
Ao Hayana 1990-x rr., Npy OTCYTCTBUN MOLLHbIX
BY/IKAHNYECKNX WU3BEPXKEHUN 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 BbIPaXKEHHbIX MEXAEeCATUNETHUX Bapualnn
npuxoasawen pagnaunn. B uenom ana teppuTto-
pun Poccum nocne 3HaUNTENbHOIO YyMEeHbLUeHUA
NPAMON COMIHEYHOW pagvaumm C Hadana 1960-x
Ao Hayana 1990-x rr., KOTopoe ABNAETCA perno-
Ha/lbHbIM MpPOABNEHMEM nobanbHOro 3aTeMHe-
HuA (global dimming), nocnegosano ee BoccTa-
HOBMEHME MNPAKTMYECKMU Ha BCeN Tepputopun
Poccun. OpHako B CpeaHenn Cnbupn BoCCTaHOB-
NneHre 6bI10 YaCTUUYHbIM 1 NPOAONXKaNnochb N1ub
Ao Havyana 2000-x rr., nocsie yero B0306HOBMIOCH
ybbiBaHue. Ha ETP, B 0cO6eHHOCTM B LIeHTpanbHbIX
N HOXHbIX pPaliOHaX, COXPaHAETCA MONOXUTENb-
Hasa TeHAEeHUMA B U3MEHEHUW NPAMOW paguvaumun.
Ha ¢oHe pe3koro CHUMXeHUA paccesaHHON pagu-
aumm B Havane 1990-x rr. cymmapHaa pagmaunsa
Ha ETP nposaBnaeT cnabyto, HO 3HaYMMYyI0 TEHAEH-
LMIO K MOBbILLEHUIO.

ATmocdepHan UMPKyNALUA N pernoHanbHas
KAMMaTnyeckas U3SMeHYNBOCTb

M3meHeHnA 30HanbHOro nepeHoca B CeBepHOM
nonywapum B 3SUMHUI C€30H B OCHOBHOM cnefy-
toT Bapuauymam CeBepoaTnaHTMyeckoro Koneba-
HnA (CAK). OgHako OOCTOBEPHbIX CBMAETENbCTB
nonoxutenbHoro TpeHaa CAK He wnmeeTtca.
B nepBble pecAatuneTtua nortenneHua (oo cepe-
AnHbl 1990-x rr.) CAK coBMeCTHO C apyrown uup-
KYNALMOHHOM MOAOW aTNIaHTUYeCKOro cekTopa —
CKaHANHABCKOWM — BHOCU/IN 3HAUYMUTENbHbIA BKNaa
B noTenseHmne 3anagHblx permoHoB Poccnn B 3um-
HU ce30H, a 3aTeM, go 2010 r., onpeaenanu no-
XONofaHne 3MM Ha 6Gofbluen YacTn TepPPUTOPUN
Poccmn. 3HauuTenbHbIN MHTEpPeC NpeacTaBnAalT
N3MEHEeHUA UMPKYIALMOHHOM mopfbl BocTouyHan
AtnaHTuka — 3anagHaa Poccua, B oTpuuatenb-
Hon ¢a3e koTopom Ha ETP netom ycunuBaetca
AHTULNKNOHMNYECKAsA aKTUBHOCTb (B TOM uuncne
pe3KOo — MPOAOIKNTENBHOCTb PEXUMOB 6I0KNPO-
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BaHWA) 1 ocnabnaeTca uuknoHnyeckas. Habnwopa-
lowancs B nocnefHvie OecATUNeTUs oTpuuaTenb-
Hasi TeHaeHUMA aTMochepHOl mMmoabl «BocTouHas

OXxunpgaemble N3MeHeHunA

Tepmunueckuin pexnm

Tepputopua Poccun aBnaeTca perMoHom 3emnu,
B KOTOpoM oxungaemoe B XXI Beke notenneHue
KMMmaTa CyLeCTBEHHO MNpeBblllaeT cpegHee ro-
6anbHOe noTensieHne gns noboro U3 paccmaTpu-
BaeMblx cueHapues (puc. 1.9). KauectBeHHO 3TOT
pe3ynbTaT cornacyeTca C oueHKaMmn Moaenen npe-

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

AbIAYLWNX MOKONEHWIA U NPU UCNOJIb30BaHUM pa-
Hee pacCcMaTpPMBABLUMXCA CEMENCTB CLieHapueB.
To ke OTHOCUTCS U K OCOOEHHOCTAM CE30HHOro
pacnpeneneHna u3MeHeH TEPMUYECKOTO PeXu-
Ma — C BbIpa>KeHHOW 30HaNIbHOCTbIO 3VIMHETO MnoTe-
naeHns, 4OCTUraloLWero MakCMmasbHbIX 3HAUYEHNI
B A3PQ, 1 C CyweCcTBEHHO OT/IMYHBIM XapaKTepoM
netHero notennenua (puc. 1.10).
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Hepuoas:

Puc. 1.9 V3meHeHue 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 omHoweHut 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 MeXmMo-

0OeslbHblIli pa3bpoc 8 coomeemcmayujux aHCamoax

PocT cpepHein TemnepaTtypbl NPU3EeMHOro BO3-
Ayxa Ha npoTakeHum XX| Beka conpoBoXxgaeTca
POCTOM MPOAOIIKUTENbHOCTN BOMH Tenna. Mpu
3TOM POCT MUHUMANIbHOW CYTOYHOWN TemnepaTy-
pbl MPU3EMHOro BO3AyXa Ha BCEW TeppuTopun
CTpaHbl MPAKTMYECKN MOBCEMECTHO oOmnepexa-
€T POCT MaKCMManbHOW CYTOYHOW TemnepaTy-
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pbl, YTO NPUBOANUT K YMEHbLUEHUIO CPEefHEN To-
LOBOWM aMMnNTyAbl 3KCTPeMasibHOW (pa3HOCTK
MaKCMMaNbHOM U MWHWMANIbHOW CYTOYHOM)
TemnepaTypbl NPM3EeMHOro Bo3ayxa. YKasaHHble
TEHAEHUNN OCOOEHHO OTUYETIMBO MNPOABNAIOTCS
Ha Tepputopun A3PO.
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Puc. 1.10 Vi3meHeHue cpedHeli ce30HHOU memnepamypesl npusemHo20 8030yxa (°C) 8 nepuod 2081-2100 2.

no omHoweHuto K nepuody 1995-2014 22. nemom (a, 6) u 3umod (8, 2) 0na cyeHapues SSP2-4.5 (a, 8) u

SSP5-8.5 (6, 2) no oueHkam aHcambieli u3 36 u 37 moodeneti CMIP6 coomsemcmaeHHo.

Toukamu nokasaHol pecuoHbul, 20e omHouieHue cpeaHeeo no aHcam6s1to0 UsMeHeHUs XapakmepucmuKku U MexmMo-

0eslbHO20 paszbpoca npesviluaem eduUHULY

Mmpponornyecknin pexxmm

lopoBble cymmbl aTMOCdepHbIX OCagKoB B Cpea-
Hem no Tepputopun Poccunckon Qepepauumn
LEMOHCTPUPYIOT YCTONYMBBIA POCT ANA pacCcMa-
TpVBaeMbIX CLLlEHapVeB aHTPOMOreHHOro Bo3aen-
CTBUA Ha KNUMaTnyeckyto cuctemy (puc. 1.11). Cko-
POCTb pPOCTa KONIMYeCTBa OCaZAKOB Ha TEPpPUTOPUN
Poccum n ocobeHHo B A3POD npeBbIwaeT CKOPOCTb
poCTa KonmMyecTBa cpefHuX rnobanbHbIX OCagKoB.

Ha npotaxeHnn XXI Beka oXKmpaetca pPoCT Ko-
NMyecTBa 0CAAKOB 3MIMOM Ha BCEW Tepputopumn
Poccunckon Qepepaumn gna BCex CLEHapuUEB
(puc. 1.12). B neTHMI ce30H POCT CpeaHero Konum-
yecTBa OCAfKOB OXMAAETCA Ha OOJNblUEN YaCTy

TeppuTtopumn Poccninckon Mepepaumu, 3a NCKIIO-
YEHMEM I0XKHbIX PErMOHOB, rAe NMPOrHo3MpyeTca
NPOTUBOMOJIOXKHAA TeHAEHLNA.

Cpeon xapaKTepuCTUK 3KCTPeManbHOCTU rmapo-
NOTNYECKOTO PEXMMA OAHUMMK M3 YacTO MCMONb-
3yemblX SBAATCA MaKCMManbHaa MPOAOSIXKU-
TeNIbHOCTb HEMPEPbIBHbIX NMEPUOOB C OCaAKamMu
MeHee YCTAaHOBJIEHHOrO 3HAuyeHus (Hanpumep,
MeHee 1 MM/CYT.), a Take MaKCUMasibHas CyMMa
0CafKOB 3a CYTKW. YBeNnueHve gnnTeNbHOCTU ne-
PUOLOB C MasbiM/ CYTOYHbIMU CYMMaMy OCafKoB
B TEM/I0E BPems roga obbluHO yKa3blBAeT Ha PoCT
3aCyWIMBOCTU KNUMaTa, a YBEIMUYEHUE MaKCu-
MasibHOW CYyMMbl OCaiKOB NPUBOAUT K POCTY Onac-
HOCTN HaBOAHEHUA.
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Puc. 1.11 W3meHeHue 20008bix cymm ocaokos (%) Ha meppumopuu Poccutickol Qedepayuu e XXI geke
(8 cpedHeM 3a Kaxooe u3 Yemeolpex 0saoyamusaemut: 2021-2040, 2041-2060, 2061-2080, 2081-2100 22.)
no omHoweHuto K 6azosomy nepuody 1995-2014 22. ona cyeHapues SSP1-2.6, SSP2-4.5 u SSP5-8.5 no oyer-
kam aHcambnel u3 36, 36 u 37 modenet CMIP6 coomeemcmegeHHO.

BepmukasibHbIMU 0OmMpe3KaMu NOKAsaHel cpedHue Keadpamudeckue OMKJ/IOHEHUS, Xapakmepusyouwue Mexmo-

OesibHbIl pa3bpoc 8 COOMBEeMCMBYWUX AHCAMOIAX

a)

-3¢ -25 -20 -15 —10 -5 @ 5 10 5 20 15 30 35 40 45 -33 -35 -20 -1% —-10 -8 © 5 10 5 20 15 30 3 43 45

Puc. 1.12 V3meHeHue cpeOHUX Ce30HHbIX CYMM 0cadkos (%) 8 nepuod 2081-2100 22. Nno omHOWeHU0 K ne-
puody 1995-2014 22. nemom (a, 6) u 3umou (8, 2) 0na cyeHapues SSP2-4.5 (a, 8) u SSP5-8.5 (6,
2) no oyeHkam aHcambnel u3 36 u 37 modenet CMIP6 coomeemcmeeHHO.

Menkumu moykamu nokKasaHsl pe2uoHsl, 20e bosee 66% modesneli 0arom 0OUHAKOBbIU 3HAK U3MeHeHUU, KpynHbIMU —

padioHvl, 8 KOMOPbIX AHcambiegble OYeHKU Co2/1acylomcs no 3Haky 8 90% modesneli
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Ha tore Poccun ysenunumBaetca makcumanbHas
NPOAOIHKNTENbHOCTb CyXoro nepuopa (Henpe-
PbIBHbIX NEPUOAOB C Ocagkamn MeHee 1 MM/CYT.)
Kak B cepepuHe XX| Beka, Tak n B 6bonee pon-
rocpoyHon nepcnektnee (puc.1.13). MNpn 3TOM
Ha oCTanbHoW YacTn TeppuTtopun Poccuinckom Qe-
Aepauunu, B ocobeHHocTn B Cnbupwm, oxngarTca
NPOTUBOMONOXHble TeHAEHLNN — MPOJOIIXKNTESb-
HOCTb TakKMX NeproAOB COKpaLLAeTCA.

CoKkpalleHne cyxmx nepuogoB pAnA Hambonee
arpeccmBHOro cueHapua SSP5-85 B cpegHem
no Bcen Tepputopum Poccuiickon Pepepaumm
cocTaBnaeT K cepeguHe XXI Beka fiBa iHA, K KOH-

a)

-1z -0 -8 -6 -4 -z @& 2 4 & & 10 12

Ly BeKa — Tpu aHA, a ana A3PQ, cooTBETCTBEHHO, —
TPV 1 WwecTb cyTok. Ha Bcen Tepputopmnn Poccum
OXMJAeTCA POCT MaKCMMabHOM B rody CyTOYHOW
CYMMbl OCafKoB, ocobeHHO Ha [danbHem BocTtoke
n B BoctouHon Cnbupwn. B cepeanHe n B KoHue
XX| BeKa poCT MakCcMMasibHbIX OCafiKOB B CpefHeM
no Tepputopumn Poccuiickon Pepepaumm cocTa-
BUT, COOTBETCTBEHHO, 12 1 27% OTHOCUTEJIbHO KX
BeNMUYNH B 6a3oBom nepuoge. [ina Tepputopum
A3PO® cooTBeTCTBYWOLWMNE OLEHKN AOCTUraloT
15 1 33%. [pn 3TOM MakcuManbHble CyMMbl OCaf-
KOB B I0XHOWN YacTn TeppuTtopum Poccumn moryt
Bo3pacTatb B XX| Beke Ha ¢poOHe ymeHbLueHUA ee
BnaroobecneyeHHOCTU B IETHUI CE30H.

6)

12 -0 & -8 -4+ -2 @ 2T 4 #& & 10 12

Puc. 1.13 W3meHeHue cpedHel 3a 20 1em MakcumasnabHOU Npooo/IKUMeEIbHOCMU Cyx020 nepuoda (OHU)

K cepeduHe (a) u koHUy (6) XXI eeka no omHoweHuto K nepuody 1995-2014 22. ona cyeHapusa SSP5-8.5

no oueHkam aHcambsia uz 28 moodesneti CMIP6.

Menkumu moykamu NoKasaHsl pe2uoHsl, 20e 6osee 66% modeseli 0arm 00UHAKOBbIU 3HAK U3MeHeHUU, KpYyNHbIMU —

pecuOHbl, 8 KOMOPpbIX aHcambriegoble OUEHKU coeJliacyromca no 3HAKY 8 90% moodeneli

Ha 6onblmHCcTBE BOAOCOOPOB pek (YacTUYHO unu
NOJTHOCTbIO HAaXOAALMXCA Ha TeppuTtopun Poccninc-
kon Depepauunn) oOXKuOAEMblE W3MEHEHUA CTOKA
K cepeamHe XXI BeKa He MpeBbilaloT MEXXMOAENb-
HbIN Pa3dpoc. VicknioUueHre CoCTaBNAT TPU BOAO-
cbopa — KpynHble Bogocbopbl JleHbl n EHucesn,
a TakXe pek ceBepo-BocToka ATP (MHaurnpka, AHa,
Konbima, 1 AHagplpb), Ha KOTOPbIX OXWAAETCA POCT
rogoBoro ctoka. K koHuy XXI Beka kK Bogocbopam,
Ha KOTOPbIX CPeaAHUI POCT NOKaNbHOro CToKa npe-
BbILLIAET MEXXMOJENbHbIN Pa3bpoc, No KpaHen mepe

AnA cueHapua SSP5-8.5, no6aBnAeTCA eLLe 1 COBOKYT-
HOCTb ceBepHbIX pek (Me3eHb, CeBepHas [1B1Ha, OHe-
ra u MNeyopa). Yto KacaeTca IXKHbIX PeK, To, HECMOTpPA
Ha 3HAUUTESIbHbIV MEXXMOJENbHBIN Pa3dbpoc Ha Npo-
TaxeHun Bcero XXI Beka, B cpegHeM OHM AeMOHCTPU-
PYIOT TEHAEHUMIO K YMEHBLLIEHWIO JTOKaJIbHOMO CTOKa.

Kpuocdepa

MNnowaab CHEXXHOrO MOKPOBa CyLUW Ha TEPPUTOPUN
Poccunckon Oepepauunn B XXI BEKE MO MOAENBHbIM
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pacueTtam b6yaeT cokpallaTbCs, Mpuyem OO cepeau-
Hbl BEKa MO pPa3HbIM CLEHAPUAM CKOPOCTb COKpa-
LEeHNA NPMMEPHO OpuHaKoBa. K KoHUy ctonetua
no cueHapuo SSP2-4.5 cokpalleHne cpegHerogo-
BOW Nfowaan cHera coctaBuT 13+4% no OTHOLue-
HUIO K nepuogy 1995-2014 rr., npu peanu3aunu cue-
HapuAa SSP5-8.5 - 25%+7%. YmeHblleHve nnowagm
CHera B mapte cocTtaBuT 5+3% un 13+7%, B anpe-
ne-13x6% 1 28+10% cooTBETCTBEHHO. [10BbILLEHNE
3UMHEN TeMnepaTypbl U YBeNNYEeHNe KOonmyecTBa
3MMHUX OCAJKOB NpMBeERYT K TOMY, UTO 3MMOA B 60-
nee XONOAHbIX pervioHax OyaeT yBenmumBaTbCca CHe-
rOHaKOoMJIeHNe, @ B MEHee XONOAHbIX PerroHax OHO
OyneT yMmeHbLUaTbCA, Tak Kak YacTb OcagkoB Oyaert
BbINaAaTb B XXMAKON popme.

Mnowapb, 3aHATaA NPUNOBEPXHOCTHOM MHOrONeT-
Hel Mep3noTon Ha TeppuTopum Poccninckon Gege-
pauun, cokpaTutca K cepegmHe XXI Beka no cpas-

HeHuto ¢ nepuogom 1995-2014 rr. Ha 22+7% anA
cueHapua SSP2-4.5 n Ha 28+£10% pnAa cueHapua
SSP5-8.5. B koHue XXI BeKka coKpalleHmne CoCTaBuUT
40+15% n 72+20% COOTBETCTBEHHO.

K KoHuy XX| BeKka B apkTuueckmnx mopsax (Kap-

ckoe, JlanTeBblx, BocTtouHo-Cnbupckoe, Hy-
KOTCKOe) MOPCKOW nej B rojoBOM MUHUMyMe
(ceHTAOpPb) McuesaeT NO oueHKam NofaBnAlo-
wero 6onbwurHcTBa (90%) npeacTaBNeHHbIX
Ha puc. 1.14 mogenen CMIP6 pgna cueHapwuA
SSP5-8.5 1 no oueHkam, NpuMepHO, ABYX Tpe-
Ten mopenen nNpu ycioBUM peanusauumn cue-
Hapua SSP2-4.5. [ina cueHapua SSP1-2.6 nuwb
OKOJI0 TpeTn mojenen NporHo3npyeT NcYesHo-
BeHMEe MOPCKOro nbaa B ceHTAbpe. Mpu 3TOM
B 3UMHMWI Nepunoj CoKpalleHne naowaan mop-
cKoro nbaa B ApKTuke Ha npoTtaxeHun XX| Beka

CylweCTBEHHO MeHbLUE.
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Puc. 1.14 [Jona modeneli (8 npoueHMax om obwezo Yucsaa mooesnel 8 aHcambne) CMIP6, 8 pacyemax Ko-

mopulix 8 ceHmAbpe apkmuyeckue mops (Kapckoe, Jlanmesolx, BocmoyHo-Cubupckoe, Yykomckoe) cma-

Hossamcs 6e3/1e0HbIMU NO OaHHbIM 32 Modesiell 015 cueHapus SSP1-2.6, 33 modesneli 0ns cyeHapus SSP2-4.5

u 30 modeneli 0514 cyeHapus SSP5-8.5
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HACEJIEHUE U DKOHOMUKY
POCCUNCKOW OELEPALINN



CoenacHo lllecmomy oyeHo4yHomy 0oknady MUK (IPCC, 2022), aHmponozeHHOe u3MeHeHue Kaumamd,
8 mom yucsie bosiee Yacmeie U UHMEHCUBHbIE SKCMPeMasibHble A8/1eHUS, 8bI38aJ10 LWUUPOKOMAcwmabHoele
HebiazonpusmHele 8030elicmaus U C843aHHbIE C HUMU nomepu u yujepb 0718 npupoosl u jtooel, 8biXo-
oAawue 3a paMmKu ecmecmeeHHOU U3MeHYU8oCMuU Knumama. PUcku, c8A3aHHbIe C U3MeHEeHUAMU K/IUMQ-
ma, cmaHoAamcA 8ce 6oJsiee CJIOXXHbIMU 0714 ynpasieHud. Oxuddemcsa 803HUKHOBEHUE MHO204UC/IEHHbIX
K/IUMamuy4eckux U HeKJIuMamu4ecKux puckos, esaumoodelcmayrowux opy2 ¢ Opy20M, Ymo npusedem
K ycy2ybneHuto obuje2o pucka u «kkackaoHoOMy» pacnpoCmMpAaHeHUIo pUCKO8 8 CeKmopax u pe2uoHax. [pu
3Mom (c 8bICOKOU cmeneHbio 00CMOBEPHOCMU) HEKOMOpPble Mepbl peazupo8aHusa HA U3MeHeHUe KIumda-
ma Mo2ym npugecmu K HO8bIM PUCKAM.




2.1 MpupoaHblie cuctembl

MpupoaHble cnctembl cyln

B nocnegHvne pecATMneTMA W3MEHEHMA TpPaHuL
6MOMOB BO MHOrMX pernoHax Poccuu npopon-
XKaloT UATU B HanpaBiieHUK, onpegensaeMom ro-
6anbHbIM MOTEMJIEHWEM — HA CEBEpP Ha pPaBHU-
He 1 BBepXx B ropax. [oaTBepaeHnA OCTaloTCA
dparMeHTapHbIMK, CKOPOCTb U3MeHeHUI Ha ETP

B cpegHeM Bbiwe, yem ana ATP. XoTta no knumatum-

MPUPOAHBIE CUCTEMbI

YeCKM MoKa3aTeNlsAiIM rpaHuLbl y>Ke He COOTBEeT-
CTBYIOT rOCMOACTBYIOLEMY TUMY PaCTUTENbHOCTH,
baKTMyeckne 1x CABUTM NMPOUCXOAAT MESIEHHO.
Hanbonee oueBuAHbIM siBIeHNEM OCTaeTCA Aerpa-
pAauvsa nepHukoB. MporHosupyeTca AanbHenlwee
CMelleHre KIMMATUYeCKN OOYCNTOBNEHHbIX Tpa-

HUL, 6MOMOB B TeX »e HanpaBneHuax (puc. 2.1).
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Puc. 2.1 BeposmHoCMHbIU npo2HO3 NPOOBUXXeHUS 2pdHUUbI /leca (a) u cMeHbl cospemMeHHbIX 6uomos (6)

no KaumMamuyeckum nokasamessam 8 cepeduHe XXI eeka

M3meHeHne apeanoB BUAOB MPOMCXOAUT C pas-
NINYHOW CKOPOCTbI KakK ANiA CUCTEMATUYECKMX
rpynn, Tak u AnAa pPermoHoB; bonblue BCero ony-
6nmKoBaHo UHOPMaLMK 06 N3MEHEHWUN apeanos
NTWL 1 HacekoMbix. He Bcerga AvHamunka apeanos
00ycnioBneHa WCKMIOUYNTENIbHO KJIMMATUYECKUMU
BO3gencTBMAMU. MHOre rpynnbl BUAOB U perno-
Hbl HEIOCTAaTOYHO M3YyYeHbl, JaHHbIE MO HUM OTCYT-

CTBYIOT W1 HEPENPE3EHTATUBHDI.

[MoABMNOCb 3HAYNTENbHOE KONMYECTBO CBEAEHUN

006 M3MeHeHUsIX GpeHOoNornYeckmnx CPoKoB B pas-

Hble ce30Hbl. [ns 6GOonblUMHCTBA rpynn BUAOB
N NMPOLECCOB OTMEYaeTcss CABUr BeCceHHux ¢as3
Ha 6ofiee paHHME CPOKM, @ OCEHHUX — Ha Gonee
nospHue. B To ke Bpems NprMepHO Ansi TPETU UC-
cnefyembiX BULOB OTKIMK HAa U3MEHeHue KnvmMa-
TUYECKMX YCIIOBUI MOKa He HabnopaeTcs, a ans
HEeKOTOPbIX OTMEYaeTCsl HECOOTBETCTBUE OTKIIMKA.
MoTeHUManbHO pPACCUHXPOHM3aUMA deHonoru-
yecknx $as y pacTeHuin 1 ONbIAUTENEN CUMTAETCS
CYLLECTBEHHOW Yrpo30i KakK ANnAa CaMux BULOB-
onbuATeNen, Tak U ANA 3aBUCALLMX OT OMblIEHNSA

OTpacne|7| pacteHneBonCTBa.
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YA3BUMOCTb 3KOCUCTEM B POCCUNCKUX PErrvoHax
K M3MEHEHMAM KNMMaTa CBA3aHa C 6MOTMYECKM
(BCMbIWKM Pa3MHOMXEHWI HACEKOMbIX-BpeanTenen
1 6bonesHen neca) n ¢ abMoTUYECKMM BO3ENCTBU-
eM (necHble nokapbl, NPOAOKUTENbHbIE 3acCy-
XN W HABOAHEHMWA, 3KCTpPeMasibHble BETPOBble
N CHEXHO-NefoBble peXxnmbl). TaaHne mMep3noThbl
yCUnMBaeT npoueccbl 3abonaynBaHuA 1 MeHaeT
NPOCTPAHCTBEHHYI CTPYKTYPY MOSMUIOHANbHbIX
n 6yrpuctbix 60noT. [loBCEMECTHO pacTeT Bepo-
ATHOCTb TOPPAHBIX NOXKAPOB, 0COOEHHO B Cilyyae
3a06poLIEeHHbIX OCYLIEHHbIX TOPPAHNKOB. [Ina Bo-
LAHbIX 9KOCMCTEeM HabnogaeTcsa u NPOrHo3npyeTca
He TONIbKO M3MeHeHMe CTOKa (rofoBOro, CE30HHO-
ro), peXxmnma NUTaHnA pek, yyalleHne sKCTpeManb-
HbIX MABOAKOB 1 MafiloBOAWNN, HO TaKXe N3MEHEeHne
pycen, yBennyeHne MyTHOCTW, MOBbIWEHME TeM-
nepaTtypbl U CBA3aHHOE C HAM U3MEHeHMe COCTaBa
N YNCNEHHOCTU ’MAPOONOHTOB, BHEAPEHNE UHBA-
3MBHbIX BUAOB. [10BbileHMe TemnepaTypbl B cOYe-
TaHWM C 3BTPOdMKaLMeN NPUBOANT K CYLLECTBEH-
HOMY CHMXEHWIO KauecTBa BOAbl, 03epa B ApKTUKe
Ha ¢oHe perpagauun Meps3noTbl APEHUPYIOTCA
N NOABNAKOTCA Ha MecTe TePMOKAPCTOBbIX MpPO-
capok. O3epa Ha tre, 0CO6GEHHO MENKOBOAHbIE
N CONOHOBOAHbIE, MEepecbiXaloT M MOBbIWAETCA
YPOBEHb UX MUHepanusaymn. Heckonbko OAHO-
BPEMEHHbIX NN nocniefoBaTeNbHbIX HEraTUBHbIX
BO3[ENCTBUIM MOTYT AaBaTb KyMYNATUBHbIN WU
KackagHbln 3¢ deKTbl 1 NPUBOAUTL K 3HAUUTENb-
HbIM NoTepAM 6MOpPa3HO06PA3NA U SKOCUCTEMHbIX
ycnyr. Ha ETP BakHbIMM paKToOpamu yA3BMMOCTM
SKOCMCTEM ABAAKOTCA MOXKapbl, 3aCyXu 1 NeTHue
BeTpoBble cobbITUA, Ha ATP — nerpagauma mep3no-
Tbl, NlecHble 1 TopdaHble MOXKapbl, BO3aeNcTBme
HaCeKoMbIX-BpeauTenen.

Pag npupopooxpaHHbIX Mep crnocobcTByeT aaan-
Tauun BUOOB U SKOCUCTEM K U3MEHEHUAM KNu-
MaTa, XOTA MOTyT He Mpu3HaBaTbCA odULMNANbHO
afanTauMoHHbIMU. MacluTabbl NeCHbIX MOXapOoB
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YKa3blBalOT Ha 3HAuuTeNbHbIN feduumT aganTta-
unn. Agantauma Ha OCHOBE SKOCUCTEM HacnegyeT
TPaguumMn POCCUNCKON U COBETCKOW HayKu, npwu-
MEHSIETCA B CENbCKOM XO3ANCTBE, rPagoCcTpou-
TenbCcTBe. BMmecTe ¢ TeM BO3MOXKHOCTU 11 3HaYeHne
3KOCUCTEM ANA ajanTauuMy PerrMoHoB, BKIOYas
CHUXKEHMEe PUCKOB 1 yLwepboB OT CTUXMIHbIX 6es-
CTBUI, HegooLeHeHo. Hanpumep, 3alwmnTHble neca
NMEIOT 3HAUUTESIbHBIV MOTEHLMAN CHUXKEHWA CKO-
POCTU N MarHUTyAbl HAaBOQHEHWN, NOCNeACTBUN
BOJIH Tenna n psaga Apyrnx HeraTuBHbIX KNMMaTo-
06ycnoBneHHbIX 3pPeKTOB.

YrnepopHbii 6anaHc nous

CymmapHbie 3anacbl OpraHU4Yeckoro U MuHe-
panbHOro yrnepopga B noysax Poccum oueHmnBa-
totca B 337 [T C — 4nAa BepxHero MeTpoBoOro CJiof.
Okono TpeTn 3anacoB OpraHNYecKoro yrnepogaa
COCpefoTOYEHO B NOYBaX CpegHeTaeXXHOM 30HbI
(111,3 It €), a cymmapHO B MOYBaX TaeXKHbIX
NnecoB N TyHAP cofepxutca 87%, 4uTo CBA3AHO
C 3aHMMaemMon MMM nnowaablo. 3anacbl opra-
HMYeCKOro yrnepoja B MeTpPOBOM CJl0O€ MOYB
CeNbCKOXO03ANCTBEHHbIX yrogmn Poccmmn cocTtas-
nawT okono 28 T C. [1ge TpeTn 3anacos yrnepo-
[a Ha 3emnAx necHoro ¢poHAa CcoCcpefoTOYEHDI
B nouyBax COO n ADO.

CpegHue BenMYMHbI reTepoTPOdHOro AbiXxaHuA
nous ansa Poccun oueHmBatotea B 2,7-3,0 I'T C/rog.
B cooTBeTCcTBMM C NPOrHO3amMn N3IMEHEHUN KNn-
MaTa, reTepoTpodHOe AblXxaHME MOYB Ha Tep-
putopun Poccunckon Mepgepauymm MoxkeT yBe-
AnMunTbCA B cpegHeM Ha 10-12% u pgocTuub
kK 2050 r.3,5 T C/rog.

Mi3aMeHeHnA Knmmata OKa3blBalOT HeOOHO3Hau-
HOe BO3JeNCTBME Ha 6anaHc yrnepoga B noy4-
Bax: yBennyeHume cpe,quro,qoson TemMnepaTtypbl
BO34yXa MOXeT WHNUMNMNPOBATb Aerpagayuto



OpraHMyYyeckoro BelecTBa W MPUBOAUTb K OT-
puuatenbHoMy 6anaHcy, a yBeflMyeHue Kosnu-
yecTBa CpedHerofoBbIX OCAAKOB CTUMYyNUpyeT
MOBbILIEeHNe 3aMacoB OPraHNYECKOro BeLecTBa
M COOTBETCTBYET MONIOXKUTENIbHOMY 6GanaHcy
yrnepopa. lMpeanonaraetcs, 4to o6Wme TeHAEH-
LMY U3MEHEHNA KMMaTa NpuBegyT K CYMMapHO
nonoXxutenbHomy 6anaHcy (akkymynauum) yrne-
poga B nousax Poccun.

PacTyLas noBTOpPAEMOCTb ONacHbIX U HeGnaronpu-
ATHbIX TMAPOMETEOPOSIOrNYECKNX ABMEHNN YCUU-
BaeT NpoLecchl Aerpagaunm noys, o6ycioBneHHble
9K30reHHbIMU npoueccamn — BOGHOW U BETPOBOWN
apo3uen, gednaumen n ap. Ha neconokpbITbix 3em-
NAX OAHOW N3 FMABHbIX MPUYNH NOTEPb MOYBEHHOIO
yrnepoga ABnATCA NoXKapobl. [TMporeHHble noTepu
coctaBnawT 20% yrnepoda npv nokape HU3KON
WHTEHCUBHOCTU 1 A0 75-80% — BbICOKOW.

MpuMmeHeHne 6onee pauMoHaNbHbIX CUCTEM 3eM-
Nenosib30BaHNA Ha CENbCKOXO3ANCTBEHHbIX 3eM-
nax Poccn vmeeT 3HauMTENbHbIN MOTEHLMan
yBeNIMYeHnsa MOorfoweHus yrnepopa. MexayHa-
POJHbIe OLIEHKN 60see OCTOPOXKHbI: BO BCEM MUPE
MeToAbl YMpPaB/IEHNA MOYBEHHbIM YIrNEPOAOM
BPAA /M NO3BONAT cbanaHcMpoBaTtb 6onee 5% ro-
A0BbIX rnobanbHbix Bbibpocos CO, B pesynbraTe

CKUFraHNA NCKonaemoro TorJimea.

%_ ______________
— |
80 — —— 41— ——1— — - F- -
(I e e - - -
oo L -
850 — - F- -
Wao - ' L

- '
o3 —4 — -4 - —1- - L
m -

20— -——+4-—-1—— - F- -
T I
10— - - -
0 ||||||||||||l_|||

1975 1980 1985 1990

1995

MPUPOAHBIE CUCTEMbI

Mopckue npupoaHblie CMCTEMbI
mobanbHble W pernoHanbHble W3MeEHeHUA
KnMmMaTa OKa3blBaloT CyLWeCTBEHHOe BinNAHuE
Ha COCTOAHME MOPCKUX MPUPOAHbIX CUCTEM.
Mpexpe Bcero 3TO KacaeTca TemnepaTtypbl
BO3J4yXa M BOAbl, POCT KOTOpOW (B cpepHem)
oTMeyvaeTca Bo Bcex mopsax Poccuinckon Oepe-
pauun 3a nocnegHue 40 net. TemnepaTtypa BO3-
Ayxa pacTeT co ckopocTtbto oT 0,3 (Kacnunckoe
mope, AnoHckoe mope) go 0,7 °C/10 net (Kap-
CKOe Mope) B 3aBUCUMOCTU OT perrmoHa. Hanbo-
nee BbICOKME aHOManum TemnepaTypbl BO3ayxa
(mo +5-6 °C) oTmMeuvaloTCA B XONOAHbIN Nepuog
roga. Bo mHormx cnyyaax MMeHHO 3a cueT no-
BblLEHMA 3UMHUX TemnepaTtyp Habnogaetca
3HAUYNTENbHbIN CPpeaHerogoBoOn PoCcT Temnepa-
Typbl BO34yXa.

Bo Bcex mMopAx poccuinckon ApKTUKK Habnwoaa-
I0TCA 3HAUUTEsNbHblE MOJIOKUTESIbHbIE aHOMaNNK
TemrnepaTypbl BOAbl OT NOBEPXHOCTU A0 [HA, YTO
0OBbEKTMBHO MNOATBEPXKAAET TEHAEHUUIO K Mnpo-
Jonxatowemyca norensieHnio ApKTuku. AHoma-
NN TemnepaTypbl BOAbl B aPKTUYECKUX MOPAX [,0-
cturann +1,4-4,1 °C. Temnepatypa NOBEPXHOCTU
BOAbl B POCCMNCKMX MOPAX PACTET CO CKOPOCTbIO
ot 0,20 (OxoTtckoe mope) go 0,52 °C/10 net (Yep-
HOe Mope) B 3aBUCUMOCTU OT pernoHa.

2000 2005 2010 2015 2020

Bpewms (roabl)

Puc. 2.2 [MpodomxumenbHOCMb nepuoda omkpsimoli 800bl (CNIoYeHHOCMb 1b0a MeHbwe 15%) 8 Mmope

Jlanmesobix
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YBenunuyeHve TeMnepaTtypbl
BO BCeX pOCCI/IVICKI/IX MOpPAX B 3UMHUN nepmnon

BO3lyXxa W1 BOAbl

NPUBOANUT K HEPaBHOMEPHOMY YMEHbLUEHNIO
nnowaan nefAaHoOro MOKpoBa, TOMWMHbI NbAa,
N ypinHeHuto 6esnepgHoro ces3oHa (cm., Hanpwu-
mep, puc. 2.2). CoBpeMeHHasa cpeaHeB3BeLUEH-
HaA TONWMHA NbAA B POCCUNCKUX apPKTUYECKNX
MOPAX K KOHLY XOJIOAHOIO Ce30Ha YMeHbLInnach
npumepHo Ha 40 cm (c 153 go 117 cm) no cpaBHe-
HUto € 1997-2003 rr. OQHOBPEMEHHO C YMEeHblLue-
Huem obLyen nnowaan neasHoro NOKpPoBa npo-
N30LW/O CMeLleHne 6anaHca MeXxay OAHONETHUM
N MHOTONETHUM NIbOM B CTOPOHY NpeobnagaHuns

oAgHONEeTHEro nbaa N Ce30HHOCTU apPKTUYECKOro

neaAaHoro nokKpoasa.

YpoBeHb Bcex mopen Poccnm (3a ncknoyeHnem
KacnunAa) npopgonxaet pactm co cpegHen CKo-
pOCTblo 2-4 MM B rofl, YUTO COOTBETCTBYeT Cpea-
Hen BenuyMHe pocTa YpoBHA MupoBOro okea-
Ha (+3,42 mm/roa). C 2018 r. CKOPOCTb NaaeHuA
ypoBHA Kacnua coctaBndaeT 10 cm/rog. K KoHuy
2020 r. ypoBeHb Kacnua goctur otmeTkn —28,5 m
(banTnnckaa cuctema BbICOT YPOBHA MOpA),
1 oT MUHMUMYMa 1977 1. (-29 m) ero otgenseT Bce-

ro nuwb 0,5 m (puc. 2.3).
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Bpems (roabi)

Puc. 2.3 YposeHb Kacnutickoeo mops (M) no OaHHbIM arbmumempuyeckux usmepeHul cnymuukos T/P
u J1/2/3: ce3oHHas (cnnowHasa nuHus) u 200o8as (nyHkmup) ¢ aHeapa 1993 2. no 0ekabpe 2020 2. no 0aH-

HbIM a/lemumMempuyecKux usmepeHuu cnymHukos T/P u J1/2/3

M3MeHeHMA COCTOAHUA IKOCUCTEM U UHTEHCUB-
HOCTW NpombIcNna B Mopsax Poccum npowmncxoaar
B 3aBUCMMOCTU OT MeHALWNXCA GU3NYECKNX, X1-
MUYECKNX N BUONOrMYECKUX XapPaKTEPUCTUK KOH-
KpeTHoro mops. Tak, B bapeHueBom mope nocne
2004 r. HabnogaTCA COKpalleHne U CMelleHne
Ha CeBep apeasioB apKTUYECKUX BUAOB Pblb npwu
06LEM CHUXEHUWN UX YNCNIEHHOCTU U BLUOMacCChl,
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00yCNIOBNEHHbIE YMEHbLUEHMEM MOWAAN 1 00Db-
eMa apKTnuyecknx Bog B mMope. OgHOBPEMEHHO
NPOUCXOAUT SKCNaHCUA 6opeasnbHbIX BUOOB B €ro
CeBEPHYI0, apKTUUYECKYH0, YaCTb, @ TaKXKe B BOCTOY-
HOM HanpaBneHun K apxunenary Hoeaa 3emns.
B uenom, agantauma skocuctem mopein Poccum
K U3MEHSAIOLMMCA KNMMATUYECKM YCITOBUAM NPOo-
NCXOAWT B BUAE CMELLEHUS apeanoB oOUTaloLLMX



B HMX rMAPOOMOHTOB Ha CceBep U B pAafde CilyyaeB
NOABNEHNA HOBbIX BUAOB. MI3MeHeHUs1 BUAOBOIo
COCTaBa MOBJEKYT 3a cO60 TpaHchopmaLuio Tpo-
buryeckom CTpyKTypbl NPUPOAHbIX cO0bLLecTB, 00-
pa3oBaHMe TaK Ha3blBa€MbIX «HOBbIX» 3KOCUCTEM
C MOKa Hen3yyeHHbIMY CBONCTBaMU. YBennyeHne
Temnepatypbl MOBEPXHOCTM MOpPEN npuBeaeT
K poCTy NpoayKumn GUTONIAHKTOHA, B TOM Umncie
€ro BPeAOHOCHbIX BMAOB N CBSA3aHHbIX C HAMU He-

6J'IaI'OI'IpVIﬂTHbIX nocneacTBui.

B pe3synbtate KNUMaTN4yeCKNX N3MEHEHNN YMeHb-
WeHMe MOCTYN/IeHNA ConeHon 1 boraton Kucno-
pofom Bofbl 13 CeBepHOro Mopa okasano cylue-
CTBEHHOE BJIMAHUE HA COCTOAHME 3SKOCUCTEMDI
bantunckoro mopsa. 3a gBa agecatuneTna npo-
M30WM0 MATUKPATHOE YBenuuyeHwe niowaaun
rMMNOKCMYeCcKnx u 6eckncnopoaHbix obnacren
B bantuke. PacwmpeHune Takmx obnactei (4acto
Ha3blBaeMbIX «MePTBbIM 30HAMM») MOXKET UMETb
MHOXXeCTBEHHOE MPAMOE N KOCBEHHOEe BO3aen-
CTBME Ha BOAHbIE OPraHM3Mbl 1 LieNnble 3KoCucTe-
Mbl B MOPCKNX, CONIOHOBATOBOAHbIX 1 NPECHOBO-
[AHbIX MecToobuTaHuax. Ha poHe coxpaHstowencs
TEHOEHUUW pPEernoHanbHOro noTenaeHna npo-
NCXOAAT M3MEHEeHMA B O6MOoNormyecknx cooblue-
CTBaXx, CABUIM B CTPYKTYpe NuLLeBbIX Lienen n npo-
AYKTUBHOCTM, NPOUCXOAUT 3SBOMIOLUMA MOPCKUX
OpPraHM3mMoOB OT MUKPOOPraHM3MOB A0 MOPCKMX
MnekonuTalwmx u ntud. B Hactosawee Bpems
(nepunog 1991-2020 rr.) npoucxoanT agantayma
BOAHbIX bronormnyeckmx pecypco bantukm K cy-
WEeCTBOBAHUIO B HOBbIX YCNOBUAX QYHKLMOHU-
POBaHMA Pa3NINYHbIX KOMMOHEHTOB 3KOCMCTEMDI
mMopsA. loBbicunacb U BEPOATHOCTb 3SKOMOrmye-
CKMX HeonpeaeneHHOCTeN N PUCKOB, CBA3AHHbIX
C MCNONb30BaHNEM BOAHbIX OMONOrMYECKUX pe-
cypcoB. CornacHoO KAMMaTUYyeCKUM MpPOrHo3am
C NCMONb30BaHMEM COBPEMEHHbIX PErnMoHanbHbIX
KIMMaTUYeCKUX Moaenen, OXnuaaeTca ynyyleHue
yCNOBUIA ANA [OMUHNPOBaHMWA TENNONOOMBbIX 3B-

MPUPOAHBIE CUCTEMbI

purannHHbIX BUAOB B SKOCUCTEME MOPA, KOTOPbIE
B LieJZiIoM 6yﬂ,yT 6J'IaFOI'IpI/IF|THbI ONnAa pa3sBnTUA nony-
nAaynn LnpoTa, B MeHbLUEN CTeNeHn — AnAa cenbau,
a Hanbonee yFI3BI/IMOIh B 3TOM aCneKTe OCTaHeTCA
nonynauna Tpeckun.

MouwHbIM gpariBepOM COBPEMEHHbIX U3MEHEHUI
3KocmcTtem A30BCKOro M YepHoro mopen ABnA-
I0TCA MHBA3UM YyXXepoAHbIX BUAOB. PocT Temne-
paTypbl BOA4 B YepHOM MoOpe HeraTMBHO CKa3anca
Ha COCTOAHWW 3anacoB XONO[O0MN0OMBbLIX BUAOB,
B TOM unucne wnporta. lNocne 2011 I. YUNCNEHHOCTb
6a30BblX MPOMbBICNIOBbIX OOBEKTOB A30BCKOrO
n YepHoro mopeir (6bIYKOB, THONbKK, a30BCKOWN
XaMCbl 1 LWINPOTa) Pe3Ko COKpaTWuiacb, YTO Hera-
TUBHO CKa3asloCb Ha COCTOAHUN pbibogobbIuN.

YMeHbLUEHME CONIEHOCTU W MOBbIWEHNE Temne-
paTypbl Boabl B Kacnuiickom mMope B nocnegHue
rofbl NPUBENM K CH/XKEHWIO YNCTIA BULOB, MPUCMO-
COBNEHHDBIX K BbICOKOW CONEHOCTM U HU3KOWN TeM-
nepaTtype, 1, COOTBETCTBEHHO, YBENTMUEHMIO JONN
TENIOBOAHBIX 1 MeJIKopa3MepHbIX GOpM NaHKTo-
Ha. KonnuectBeHHble XapaKTepUCTUKMN MaHKTOHA
B nocnefHve OeCATUNETUA CYLECTBEHHO He Me-
HANKCb. B dayHe Kacnuitickoro mopsa u HM30BbEB
BMajaloWyx pek B MocnegHue rofbl MosyyatoT
pa3BuTMe Tennonobusblie GopMbl, BKIOYas Bce-
NEHUEB, paHee B COBPEMEHHOM apeaJie He BCTpe-
YaBLUNXCA.

MoTenneHne BOA AanbHEBOCTOYHbIX Mopen Poc-
CMK, NPOAOIIKaloLLEeeca Ha NPOTAXKEHUN nocnes-
Hux 30 NeT, OKa3ano CUNbHOE BANAHME Ha MOPCKMEe
skocuctembl. OQHUM 13 3aMeTHbIX NOCNeACTBUN
noTenneHna ctTana MUrpaLma TPONnYecKux n cyo-
TPONUYeCKNX BUOOB XPALEBbIX pbld (aKyn, cKa-
TOB, XMIMep) B He XapaKTepHble ANA HMUX PaniOHbI
IOHbIX Kypun n CaxanuHa. Okono CaxanuHa
1 B MpUeraloLmx Bogax 4OCTOBEPHO OTMeYaeTcA
yxe 6onee 40 BngoB 31ux pbl6. CoBpemeHHble 13-
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MeHeHUs B Makpo3kocrcTteme OXOTCKOro n AnoH-
CKOrO MOpel COOTBETCTBYIOT KOHLEMUUU nepe-
CTPOMNKMN CyOMONAPHBIX SIKOCUCTEM MOA BAUAHVEM
noTenjeHns KNMMaTa B HaNpaBNeHUN YMeHbLUe-
HUA NPOAYKTUBHOCTA MNpu yBenuyeHun sdpdek-
TUBHOCTU KX OYHKUMOHUPOBaHUA. Ha ocHoBe
aHanM3a CoCToAHMA OGUOPEeCcypPCOoB Pa3fINYHBIX
paloOHOB [AaNibHEBOCTOUHbIX MOpEN YyTBepXKAaa-
eTCAA, UTO COBPEMEHHOE noTenaeHne bGnaronpu-
ATHO OTPA3MIIOCb Ha COCTOAHWM U YCTONYMBOCTH
CblpbeBOW 6a3bl MOPCKOro Npombicia. ArHammka
UMCNEHHOCTU TPEX OCHOBHbIX BMAOB MPOMbIC/A
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TUXOOKEeaHCKMX Jlococen Poccun (ropbyuin, KeTbl
N HEPKN) TECHO CBAA3aHa C M3MEHUYUBOCTbIO Cpea-
Hel rogoBOW TeMrnepaTypbl BO3yXa Haf AajbHe-
BOCTOYHbIM 6accenHom Poccuu.

OpHoOM 13 cepbe3HbIX Yrpo3 MOPCKON 3KOCUCTE-
Me, CBA3aHHbIX C rMo6anbHbIMK KIMMATUYECKNMU
N aHTPOMOTreHHbIMU N3MEHEHUAMN, ABNAIOTCA pPa-
CTywan 3BTpodMKaLmnA BOA 1 yBENMYEHME PUCKOB
BO3[eNCTBMA BPELOHOCHOIO LBETEeHMA BOAOPOC-
new Ha OKpy»KatoLLyto cpeay.



2.2 HaceneHune

Ademorpaduuyeckasa cutyayma n murpauyus

BnvAHne n3mMeHeHUA Knumata Ha gemorpaduye-
CKMe NpoLeccbl MOXET OCYLLEeCTBAATbCA Kak Herno-
CpefCTBEHHO, TaK 1 onocpefoBaHHO. 1o oueHKam,
OCHOBaHHbIMHa laHHbIX POCcTaTa MNporHo3ax Mex-
AYHapoAHbIX opraHm3auui, K 2030 r. npupogHo-
KNMMaTnyeckmne n3MeHeHnsa MoryT NpuUBecTu K po-
CTY CMepTHOCTM HaceneHua npumepHo Ha 0,1%
N CTaTb HenocpeacTBeHHon npuyuHon Ao 0,5%
BCEX MUrPALMOHHbIX NepeMeLLeHUn Ha Tepputo-

pun Poccum n yepes ee rpaHuULbI.

MpAmoe BO3AENCTBUE KIMMATUYECKMX WU3MEHe-
HUA Ha PenpofyKTUBHOE MOBEAEHME YenoBeKa
HEeoueBUAHO, MOCKONIbKY HUBENMPYETCA peluato-
WM BO3[ENCTBMEM COLMANbHO-3KOHOMUYECKMX
N COUMOKYNbTYPHbIX ¢aKkTopoB. Mpu 3ToM u3-
MEHEHVE KIMMaTa MOXeT BO3[eNCTBOBaTb
Ha POXAAeMOCTb KOCBEHHO, yepe3 U3MeHeHue
CoUMaNIbHO-5KOHOMMYECKUX  YCNoBMI.  BekTop
3TOro BO3AENCTBUSA OyaeT onpenensiTbCs U3Me-
HEHUAMUN B CTPYKType SKOHOMUKM M HA PbIHKe
Tpyaa. Of4HO3HAYHO HeraTMBHOE BNVAHKE Ha BOC-
NPOV3BOACTBO OKa3blBaeT POCT YncCia U MacliTa-
60B OMNacHbIX NPUPOAHbIX ABMEHWUI, 00YCOBNEH-
HbIX N3MEHEHMNEM KMmaTa, MOCKONbKY NPUBOAUT
He TONbKO K NPSAMbIM, HO 11 K KOCBEHHbIM fiIeMorpa-

(I)VI‘-IeCKI/IM noTepAam.

Y)Ke cerofiHA V3MeHeHMUs KNnMmaTta HaHOCAT YPOH
3[0POBbIO HACENEHUS, YTO CKa3blBAeTCA Ha MoKa-
3aTenAx cMepTHoOCTW. MoMumo 3Toro, Henocpeg-
CTBEHHO K rmbenu niogen npuBoAAT oOnacHble
nprpoaHble ABNEHUs 1 6eACTBUA, Npexae BCEro
rMOPOMETEOPONIONMYECKOrO  XapaKTepa, 4mcsio
M MacwTabbl KOTOPbLIX YBENMUYMBAIOTCA, @ TakKe

O6yCJ'IOBJ'IeHHb|e MU MPUPOAHO-TEXHOTEHHbIE Ka-

HACENIEHUE

TacTpodbl 1 aBapun Ha MHOPACTPYKTYPHbIX 06b-
€KTax, BK/oYasa TPaHCMOPTHbIE aBapum.

N3meHeHVe npupogHO-KNUMATUYECKUX YCITOBUIA
N 3KOJSIOrnyeckon obCcTaHOBKM BedeT K TpaHchop-
MauMM MUTPALMOHHBIX MOTOKOB, Kak B FpaHMuax
Poccuiickon Qepepaumn, Tak U 3a ee npepena-
M. PocT Temnepatyp yxyAlaeT yC/IOBUA »KU3HWU
N XO3ANCTBEHHON AEATENIbHOCTU B KMMATUUYECKN
HebnaronpuATHbIX pernoHax KpanHero Cesepa,
Cnbupu v OanbHero BocToka, 1 BeAeT K MHTEHCU-
drKaLMm MUrPaLMIOHHOIO OTTOKa HaceNeHunsA C 3TUX
Tepputopuii, 1 6e3 Toro cTpagatoLmx oT genony-
NAUMK, TNaBHBIM 06pa3oM 00YCNOBIEHHON MUrpa-
yunen. CornacHo odrUManbHON CTAaTUCTUKE, KNUMa-
TUYECKMNE YCNOBUA CErOaHA ABMAITCA MPUYMHON
nopagka 0,3% BCcex MUrPaLMOHHbIX NepemeLLeHNN
HaceneHus Poccum, HO BbICOKa BEPOATHOCTb HELOY-
yeTa. HaceneHne MoXeT NPUHUMATb PeLLEHNE O MU~
rpaunn, C OQHOWM CTOPOHbI, HEMOCPEeACTBEHHO NOA
BO3OENCTBMEM MPUPOJHO-KIMMATUYECKUX  daK-
TOPOB, KaK B CJlyyae BbIHY»KAEHHbIX MepeceneHuni
BO Bpemsi CTUXUIHbIX 6eacTBuid. OHU CTann npu-
UMHOW 3BaKyauun 6onee 142 Tbic. yenosek B Poc-
cum 3a 2010-2020 rr. C gpyrom CTOPOHbI, NPUYNHON
MUrpPaLMM MOXEeT CTaTb YXyALeHue COUManbHO-
3KOHOMMYECKNX YCIIOBUI B PETMOHE, KOTOPOE Oblno
BbI3BaHO BO3[AENCTBMEM KIMMATUYECKUX MN3MEHEe-
HAA Ha OObBEKTbI MHPPACTPYKTYPbl, SKOHOMUKY
1 PbIHOK TPyZAa. B nogobHom cnyyae murpauyum mo-
ryT 6bITb TPAHCIPAHMYHBIMM, MO3TOMY MOXHO MPO-
rHO3MPOBATb TaKXe POCT A0/ MUTPAHTOB, Nepees-

»Karowmx B Poccmio n3 cocegHmnx CTpaH.

OcobeHHO 60nbLUyi0 Yrpo3y U3MEHEHUA KMMaTa
NPeacTaBisoT ANA COXPAHEHUs TPAAVULUNOHHOMN
KyNbTYpbl KOPEHHbIX MaNoOUYMCSIEHHbIX HapOJoB

CeBepa, Cnbupu 1 OanbHero Boctoka Poccuu, no-
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CKOJIbKY X YKNnaa »KN3HWN OCHOBAH Ha TaKnX (I)Op-
MaX XO3ANCTBEHHOW [EeATEeNIbHOCTW, KaK OfeHe-
BOACTBO, pr6OJ'IOBCTBO N OXOTa.

Bce 370 CBMAETENbCTBYET O BaXXHOCTU CBOEBpPE-
MEHHOM peannsaunnm Mep no agantaunn K wms-
MEHEHNIO KJIMMaTa, KOTOpble AOOJ1IXKHbI 6bITb Ha-
npaBnieHbl HE TOJIbKO Ha COKpalleHne Bbl6pOCOB
MAapPHUNKOBbIX Fa30B, MPUN3BaHHOE 3aMedINTb POCT
rno6anbHoOm TeMnepartypbl, HO N Ha NOBbllWEHNE
aanTaulMOHHOrro noTteHunana B pa3J/inyHbIX cd)e-
Pax *KN3HN 06LIJ,€CTBa.

TpyAoBble pecypcbl U 3aHATOCTb

M3meHeHMA KnumaTa, Kak 1 NpoBeaeHne noanTu-
KW, HarnpaBfieHHOW Ha CHYKEHME PUCKOB N CMArYe-
HMe NX NOCNeaCcTBUN, yXKe B bnuKkariwem byayuiem
(k 2030 r.) c 60NbLION BEPOATHOCTbIO HAYHYT OKa-
3bIBaTb OLLYTMMOE HeraTUBHOE BANAHME Ha PbIHOK
TPYAa 1 3aHATOCTb HaceneHua Poccuu.

BO-I'IepBbIX, yxe cerogHA nponcxogAat notepun pa-
6ouero BpemeHW, Bbi3BaHHbIE OMNaCHbIMWX NMPUPOoA-
HbIMW ABMEHMUAMMN N CTUXUAHBIMW 6eﬂCTBI/IF|MI/I. MNog
BO3JeNCTBMEM rno6anbHOro U3MeHeHMA KnmaTa
MX YacToTa 1 MacLuTabbl 6yﬂyT yBennynBaTbCA.

Bo-BTOpbIX, 3KCTpemarnbHble NOrogHble YCNOoBUS,
rmaBHbIM 06Pa30M BOJIHbI TEM/IA, 3aMETHO YMEHb-
AT MPOU3BOAUTENBHOCTb TpyAa, B OCOOEHHO-
CT GU3NYECKOrO, Ha OTKPBLITOM BO3JYXe, HO TaKXKe
1 paboT, BbIMONHAEMbIX B MOMELLEHUAX, BKIOYas
YMCTBEHHbI TpyAa. [Mpu ycnoBun peanusayumn
6naronprATHOrO CLiEHapPUA U3MEHEHUI KMMaTa
N yCnewHon aganTtaumn K HUM, CHUXKeHMe Npoun3-
BOAUTENIbHOCTW TPYAa, Bbi3BaHHOE aHOMAJsIbHO Bbl-
COKMMM TemnepaTypamu, Ha Tepputopumn Poccmn
6yneT npeHebpexkMmo Mano (no oueHkam, 0,01%
OT 06Lero Konmyectsa paboumnx 4acoB No CTpaHe
K 2030 r.). OgHako npu peanusaunm NecCMmncTin-
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YyecKunx cLueHapreB 3T noTepu 6yayT Bo3pacTaThb.
CHWKeHne npon3BOAUTENIBHOCTU Tpyda MOXeT
ycyryonatbca anngemmamm 6onesHen, Taknux Kak
Covid-19, ocnoXxHAeMbIx NOCNeaACTBUAMN U3MEHE-
HU KNMarTa.

HakoHeL, Heo6xoaNMOCTb peannsaumm mep no co-
KpalLeHVo BbIOPOCOB MAapPHUKOBbLIX Ta3oB MNpu-
BEAET K CYLIeCTBEHHbIM CTPYKTYPHbIM CABUIaM
B SKOHOMUKe Poccum 1, Kak CneacTBurie, Ha pPbiHKe
TpyZa cTpaHbl. [1o 3TON NpUUYHE OCHOBHbIE UM-
nopTepbl POCCUNCKON HedTw, rasa u yrna oyayTt
COKpalLaTb CBOW CNPOC HAa MCKOMaeMoe TOMJInBO,
UTO CO3[aeT PUCKN KaK ANA SKOHOMMVKM CTPaHbl
B LL€JTIOM, TaK 1 A/1A €€ pbiHKa Tpyaa.

Poccuiickaa ®epepauma AOMKHa BbINOHATb CBOM
obnA3aTenbCcTBa B pamkax [lMapukckoro cornatue-
HMA N CHMXaTb BbIOPOChI MAPHUKOBbLIX ra30B BHY-
TpW CTpaHbl. [l03TOMY NOMMMO COKpaLLEHUS AOMN
YrneBoAOpPOAHOro TOM/NBA, HEOOX04MMa OpUEHTa-
LMA Ha YCTONUYMBOE CENbCKOE XO3ANCTBO, SHEPro-
N pecypcod3ddeKTUBHYIO SKOHOMUKY. LLlarn B 3TMx
HanpaBNieHVAX NPUBEAYT K Pa3BUTUIO HE TONbKO
«YNCTOWN» SHEPTrEeTUKM, HO 1 NepepaboTKM OTXOA0B
N BTOPCbIPbA, UYTO CO3[4aCT CMPOC Ha HOBble pa-
6oune mMecTa B 3TUX chepax SKOHOMMKM, a TaKxKe
B CTPOUTENbCTBE, HayKe 1 obpa3oBaHmu. [omrmo
3TOro, ocobble couumasnbHble MPOrpamMmbl MOTYT
CNocob6CTBOBATb COKpaLLEHNIO 6eaHOCTM U aMop-
TU3aUMN HEraTUBHbIX MOCNEeACTBUN «3€/IEHOro
NMOBOPOTa» Ha PbIHKE TPyAa ANs YA3BUMbIX TPy
HaceneHus, K KOTOPbIM MOTYT ObITb OTHECEHbI €ro
benHenwne cNion, CenbCKue Xutenu, pabouue-
MUFPAHTbI, >KEHLLNHbI, KOPEHHbIE MANIOUYNCTIEHHbIE
HapOAbl, @ TaKXKe >KMUTENN MOHOrOPOAOB, FAe rpa-
A006pasyoLMMI ABNAITCA NpeanpusaTua HedTe-
ra3oBOVi UM YrofibHOWN NPOMbILLIIEHHOCTH.

BmecTe ¢ Tem CTPYKTypHble Npeobpa3oBaHnsA KO-
HOMMKMW HeCyT B cebe He TONTbKO HOBbIE BO3MOXHO-



CTN, HO N PUCKK AnA pOCCI/IVICKOVI 3KOHOMMKIN 1 06-
wecTtBa. MI/IpOBOIZ OnMbIT MOKa3blBaAET, YTO YEM HIXKE
NCXOAHbIN YPOBEHDb CprKTypHO-TeXHOHOI’I/I‘-IGCKOVI
MoAEePHU3aUNN SKOHOMUKKN CTPaAHbl, TeéM 6onee
3Ha4ynTebHbIM 6yp,eT CHXeHne TeMnoB POoCTa BBI1
N YPOBHA XXU3HN HaCeNEHWA NPU nepexoae K «3ene-

HACEJIEHME

HOW SKOHOMUKE», N TEM 6onblue 6y,D,yT norepu pa-

60UnX MecT. I'IoaTomy Poccum B gaHHOM KOHTEKCTe

HeobxoAMMO OTAaBaTb NPUOPUTET MHBECTULMNSAM
B OCHOBHOW KanuTaJs, pa3BuTuio nepepabaTbiBato-
LNX OTpaCNen N «IKOHOMUKN 3HaHUN» (HayKK, 06-
pa3oBaHUA, 30PaBOOXPaHEHMA, KyNbTypbl).

Knumatnueckune PUCKN AnA 340pO0BbA HaceJleHnA

B XXI Beke nsameHeHve knimara byaeT okasbiBaTb BO34ENCTBMNE Ha 310POBbEe YeNoBeKa C BeCbMa BbICO-
KOW CTeneHbio JOCTOBEPHOCTU, FMaBHbIM 06pa3om ycyrybnaa yxe cyuiecTtByowme npobnemsl (Pocru-
apomer, 2017).

MO>XHO BbI€NNTb TPX HaNpaBeHWA, MO KOTOPbIM U3MEHEHME KNUMaTa BMAET Ha 340POBbe YenoBeka.
Bo-nepBbIx, HEMNOCPEACTBEHHbIE (MPAMbIE) BO3AENCTBMA — M3-3a SKCTPEMAsIbHbIX MOroAHbIX ABNEHWI,
B YBE/IMYEHUN MOBTOPAEMOCTM KOTOPbIX U3MEHEHME KNMmaTa Urpaet onpenesieHHyo posb. C HAMK
CBA3aHbl rMbesnb Nogen, pocT TpaBMaTN3Ma, NOBbILEHWE YPOBHA CMEPTHOCTU OT 060CTPEHMUA XPOHM-
yecknx 3aboneBaHuni. Bo-BTOpbIX, KOCBEHHblE BO3AENCTBUSA, OOYC/IOBNIEHHbIE U3MEHEHNEM OKpY»Kato-
wen cpeapbl 1 skocucteM. OHU COMPOBOXKAAIOTCA MOBbILEHNEM YPOBHA CMEPTHOCTM 1 3aboneBaeMocTy
B CBA3U C M3MEHEHNeM YCNTOBUIA PacnpoCTpaHeHA NHOEKUMOHHbBIX 3a601eBaHni pa3iiyHbIMY Npes-
CTaBUTENAMU payHbl, C YBeIMYEHNEM UYNCTIA 3a60N1eBaHUI, NepedatoLMXcs Yepes Bogy, C POCTOM KO-
NNYECTBA OCAZKOB, C YBEeNIYEHNEM MOBEPXHOCTHOIO CTOKa, C Aerpagaunenl MHOroNneTHeln Mep3noThl.
B-TpeTbux, KOCBEHHble BO3[ENCTBMA, ONOCPefOBaHHbIE N3MEHEHNAMN B COLMANbHBIX CUCTEMAX, MO-
CNeACcTBMAMM KOTOPbIX MOTYT CTaTb HefloefaHve, HepPBHbIE 1 MNCUXNYECKe PacCTPONCTBA, CBA3AHHbIE
KaK C yXyAleHneM SKOHOMMYECKOW CUTYaunu, Tak U CO CTPeccaMm 13-3a NoBbILLEHHON aHOMANbHOCTY

norogbl U paga Apyrux NpUYnH.

Ans Tepputopumn Poccum prckn npamoro Bo3aencTBUs Ha 340POBbe 3aBUCAT NPeX4e BCEro OT NoBTO-
PAEMOCTN TaKMX OMACHbIX M AaHOMANbHbIX ABMEHNI, KaK HABOAHEHWA, NeCHble NOoXXapbl, BOHbI Terna.
KpynHble HaBOAHEHWA YrPOXKatOT KMU3HW NIOAEN, HAPYLWIAOT SMMAEMUNOSIOrMYECKYo 6e30nacHOCTb, AB-
NATCA MPUUYNHON MOBbILEHHOTO TPAaBMaTU3Ma, BbI3bIBalOT NcUxmMyeckme 3abonesaHua. [JbiMm oT mac-
WTAabHbIX NECHbIX MOXaPOB, CBA3AHHbIX, KaK MPABUIIO, C BbICOKOW TemnepaTypoi Bo3ayxa, AN1A Noaen,
CTpagaoWwmnx 6POHX0-NEroUYHbIMY 3a60neBaHNAMN, MOXKET CTaTb MPUUYNHON NleTanbHOro ncxopa. Ewe
OflHa OMaCHOCTb — COBOKYMHOE BO3AENCTBUE aHOMAJIbHbIX TeMMepaTyp 1 BbICOKOIO YPOBHS 3arps3He-
HMA aTMOChepPHOro BO3ayxa, Bbi3blBaloLLee HeraTMBHbIE U3MEHEHUA B LLEHTPaNIbHON HEPBHOW CCTEME,
ceppaue, noukax, neyeHu. Bolpa’keHHOe HeraTVBHOE BO3AENCTBME Ha 340POBbEe HACENEHMA OKa3blBatoT
BOJSIHbI Tenna. [pofomKMTenbHan »KapKas Norofa Bbi3biBaeT YBeMUYEHME YNCTA CMepTel 1 3aboneBa-

HUIM CUCTEMbI KPOBOOOpaLLEeHNS.
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O6ycn03neHHoe N3MeHEeHNeEM OprH(aIOLLl,eVI cpenbl 1 SKOCUCTEM KOCBEHHOE BO34eNCTBUE N3MEHEHUIN KNK-
MaTa Ha 300P0Bbe YeNioBEKa COMPAXKEHO C NOBbILLEHNEM TEMIMEPATYPbI BO34YXa, KOTOPOE NpUBOANT K paCLUn-
PEHUIO apeaoB NepeHOCHNKOB VIH(I)eKLl,l/IOHHbIX 6one3Hel yenoBeka. Vi3meHeHre KnvmaTta NoBbIWaeT PUcK
3aboneBaemMocTu VIH(I)eKLI,VIFIMI/I C BOAHO-NMLWEBDIM MYyTEM 3apaXeHNA Mapas3snTapHbIMA, 6aKTepVIaJ'IbeIMVI
1 BUPYCHbIMU VIH(I)eKLI,I/IFIMVI.

I'IpmmepOM KOCBEHHbIX BO34ENCTBUN, onocpenoBaHHbIX UBMEHEHUAMK B COLMAJIbHbIX CUCTEMAX, MOTYT
CJIyXKUTb nocneacTtBnA Aerpagauinm n onyCctbiHABaHNA 3eMesib, conpoBoXaaowmecd HeoCTaTOYHO-
CTblO MTaHNA, POCTOM 4KCJia 6onesHen, nepegarnmxca yepes He,D,O6pOKa'~IECTBeHHbIe BOAYy U nuule-
Bble NMPOAYKTbl, U AONOSTHUTENbHON CMEePTHOCTbIO, ocobeHHo oT cepaeyYHO-CoCcyancTblX 1N pecnumpa-

TOPHDbIX 3aboneBaHunin, BbI3BaHHbIX yBennyeHmnem KoJinyectBa nblin, nepemeu.l,aeM0|7| C NYCTbIHHbIX

1 NONYNYCTbIHHBIX TEPPUTOPUIA.

Kpome TOro, rméenb 6In3KNX, yTpaTa nmyLlecTtBa 13-3a MNPAMbIX BO34ENCTBUIM BeAeT K POCTYy ncnxmye-
CKUX N HEPBHbIX 3aboneBaHuin. Poct TeMmnepatypbl Bbille HOPMbl TaKXe HEFATUBHO BJINAET Ha HEPBHYIO
cncTemy 4YesioBeKa 1 Oa»Ke MOXKET NpuBoanTb K poCTy Cynunaos. ﬂ,yLLIHaFI noroda nposounpyeT pocT

aJIKOTOJ1IbHbIX NCNXO30B.

MoroaHble SKCTpeMyMbl
n 300poBbe HaceJsieHnA

InAa apekBaTHOM 3aWMUTbl 340POBbSA HaceneHus
OT BO3[ENCTBMA TEMMOBbIX aHOManui Heobxo-
AVIMbl 3HAHMA O MOporax TemnepaTypbl BO3AyXa,
Nnpu MNpeBbIEHNN KOTOPbIX CneayeT OCyLecT-
BNATb KOMMJIEKC NPOPUNAKTUYECKMX Meponpus-
TU. B pamkax foKasatenbHOW MeguUMHbI TaKom
TeMnepaTypHbI NOPOr MOXKeT ObiTb onpeneneH
C MOMOLLbIO YMCNEHHOIO KPUTEPUA pUCKa 300pPO-
Bbl0O Ha OCHOBE 3KOMOro-3annaeMmnosiornyeckmnx
NCCNefoBaHMA M NCNONIb30BAHUA MPOLEHTUNEN
MHOrONIeTHEro pacnpepeneHna cpeaHecyTOUYHbIX
TemnepaTtyp B neTHee BpemsA. [Ina npakTnyecknx
uenen 3aluTbl HaceneHnA onpaeaaH BblIbop no-
pora Ha ypoBHe 97 NpoueHTUNA, NO AOCTUXKEHNM
KOTOPOro B TeYeHune 5-7 nocnenoBatesibHbIX AHEN
(KOpOTKMe BONHbI) unn 6onee 7 gHen (AnvHHbIE
BOJIHbI) MPOUCXOAMT AOCTOBEPHOE YBenYeHue
n30bITOYHOM CMEPTHOCTU. 3a nocnegHue 25 net
Mo CpaBHeHMIO C npeablaywnmM Nepuoaom 3Ha-
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UNTENIbHO BO3POC/IN KaK cCpefHue JeTHue Tem-
nepatypbl, Tak M 3HayeHUA 97-ro NpoLeHTUNA.
MN36bITOuHas MeTeo3aBUCUMAA CMEPTHOCTb MNpu
NnpeBblWEeHNN CpeHeCY TOUYHbIMI TeMnepaTypamm
NOpPOroBoN BENNYMHbI BO3pacTaeT 1 B eBponen-
CKNX ropofax € ymepeHHbIM knumatom Ha 1,1-3,7%
Ha 1 °C, a B ropogax C Cy6Tponmnyecknm MyCCoH-
HbIM KTMMaTOM —Ha 2,8-3,0% Ha 1 °C.

MporHosnpyembll PoCT 4yncna [HEN C SKCTpe-
MasibHO BbICOKOW TemnepaTypon B ApPKTUYECKOM
MaKpopervoHe u4peBaT AajibHENWNMN HapyLle-
HUAMM  TPaAMLMOHHOIO MPUPOAONONb30BaHNA
KopeHHbIX Hapoaos CeBepa, paspyLueHnem mect
XpaHeHVA NPOAYKTOB Ha TEPPUTOPUAX MHOrONeT-
HUX Mep3bIX TPYHTOB. CHUXeHNe 3UMHeNn cMepT-
HOCTU MO abCONMIOTHOW BeNNYMHE 3HAYUTENbHO
npesblllaeT OAHOBPEMEHHOE NOBbILLEHME NeTHeN
CMEpPTHOCTW BCNeACTBME MOTernsieHna Kanmata
B XXI Beke. Pe3ynbrupytoLiee oTHOCUTESIbHOE CHU-
XKeHne CMepTHOCTUN B POCCUNCKON APKTMKE MOXKET
ObITb B HECKONbKO pa3 bonee 3HauMMbIm, Yem B Ce-



BepHoi EBpone, npv 3ToM loBepUTENbHbIE HTEP-
Basibl MOJTYYEHHbIX OLEHOK B/IN3KM MO BENINYMHE.

OXxnpgaemoe yBenmnuyeHre SKCTPeMasbHO BbICOKNX
TemnepaTyp U MX MOBTOPAEMOCTM OKaXkeT Hau-
6onbluee HeraTMBHOE BO3AENCTBME Ha 3[0POBbe
XUTenen KpynHbiXx ropopos. lMpopomkatowasncs
apuaunsauna TeppUTOpUn XHbIX obnactein Poc-
CUN YBENUYUT MOCTYMNJIeHe Nbin B aTMocohep-
HbI1 BO34YX HAaCeNEHHbIX MECT 1 MOXKET yXyAWnTb
AOCTYMHOCTb 1 KAYeCTBO MUTbEBOV BOADI, UTO He-
raTMBHO CKaXKeTCA Ha MoKasaTenax 3[0pOBbs Ha-
CeNeHUst N OCNOXHUT 3MUAEMMUOSIOTMYECKYIO 06-
CTaHOBKY.

InAa ycnewHon agantauun K MeCTHbIM NposBie-
HUAM U3MEHEHUI KNMMaTa CyLeCTBEHHOe 3Haye-
HMe UMeeT MNAHUPOBAHME PA3BUTMA FOPOACKUX
TEPPUTOPUN, TaK KaK 3HauuTeslbHaA 4acTb Knu-
MATMUYECKNX PUCKOB MPUXOAUTCA Ha ropoackue
panoHbl. MpoaomkaoLwascs MArpaLmna CenbCkoro
HaceneHna 1 ropoacKnxX Xutenem n3 HebobLLNX
ropofoB B 6onee KpynHble, 0COOEHHO B IOMHbIX
pernoHax CTpaHbl, NPUBOAUT K YBEJIMYEHMIO COOT-
BETCTBYIOLMX NONYAALMOHHbBIX PUCKOB. [pun 3TOM
WMEHHO B Meranosimcax ¢ UX OTHOCUTENIbHO LINPO-
Kumu (MO CpaBHEHUIO C APYrMU TepPUTOPUAMM)
OUMHAHCOBbIMM BO3MOXKHOCTAMU Hanbonee peanb-
HO OCyLLecTB/IeHMe Mep aJanTaunn K N3MeHeHu-
AM KNMMaTa BCEro ropoackoro Xo3AncTea, B TOM
yncne ero coyranbHoro 6ysokKa, nocpeacTBoM 3¢-
GEKTUBHbIX OENCTBUI FOPOACKMX BRacTen, noa-
LEPXXMBAEMbIX TPAaMOTHbIM yrpaB/ieHVEM Ha pas-
HbIX YPOBHAX. YacTb yuwepba 340pOBbI0 MOXKHO
npenoTBpaTUTb, CBOEBPEMEHHO OMOBELWlAsA Ha-
ceneHne, B YaCTHOCTW, O HACTYMJIEHUM TEMNOBbIX
aHOManNuin, n NpoBoAaA onpeaeneHHble Npodunak-
TUYEeCKMe MeponpuaTurs.

I'IpV| npoxoXxaeHmm BOJIH XOJi04a HGO6XO,D,I/IMO
npumeHeHne KomriJiekca I'IpO(I)I/IJ'IaKTI/I'-IeCKVIX Mep

HACENIEHUE

Ha WHAWBUAYANbHOM W KOJINIEKTUBHOM YPOBHSAX.
Tak, gna rapaHTMm 6e3onacHocTu npu pabote
Ha OTKPbITOM BO3AyXe B YC/IOBUAX SKCTpeMalsib-
HO HU3KUX TemnepaTyp HeobXoAMMbl YeTKoe
NMaHNPOBaHME W OpraHu3auma nepeaBuKeHUs
TpaHCNopTa 1 NepcoHasna B 3aBUCUMOCTM OT OLLy-
LWaemMon TemrnepaTypbl Hapy>KHOro BO3Ayxa, CO-
6noaeHne pexnma paboTbl 1 oTAbIXxa (0borpeBa
B LeNAx HopManm3auumn TenjaoBOro COCTOAHMA),
obecneyeHne paboumx KanopurHbIM MUTaHUEM
N Nepuognyeckon CMeHOW MpPeaMeTOB OAEMAbl
(0byBb, HOCKK, NepyaTKN).

AnunaemunyecKasa o6cTaHOBKa

NHdeKumnoHHble NapasnTapHble 60N1e3HN yenoBe-
Ka, B TOM UMcIie 1 TPaHCMUCCUBHbIE, pacnpocTpa-
HEeHbl MPAKTUYECKN MOBCEMECTHO. VX n3BecTHO
HECKOJIbKO COTEH, U BOMbLUMHCTBO U3 HUX — KIK-
MaTo3aBuCUMbIe. [oTenneHne KNmaTta NpuBoanT
K M3MEHEHMI0 YCJIOBUIA UX pacnpocTpaHeHus. [ns
TPaHCMUCCUBHbBIX 3aboneBaHuii MEHAKTCA YCIo-
BMA CYLIECTBOBAHMA MOMYNALUUA NEPEeHOCUNKOB
1 YCNOBUSA pa3BUTUA BO3OyauUTeNen B nepeHocUn-
Ke, YCNIOBUSA CYLeCTBOBAHUS Pa3fINyHbIX MO3BO-
HOUHBIX >KVMBOTHbIX, KOTOpbI€ B C/lyYae NpUpPOAHO-
ouaroBbix 3a60NEBAHMI ABNAIOTCSA pe3epByapamu
nHdekunn (puc. 2.4). Ans 60NbLIMHCTBA YNIEHUCTO-
HOIMX NEPeHOCUYNKOB Bone3Heln yenoBeka npea-
nonaraeTca paclmpeHne neprioga akTUBHOCTU,
TO eCTb 6onee paHHWIA BbIXOA 13 3UMOBKM BECHOM
1 6onee NO3AHUN yxo[ B Ananaysy OCEHbHO.

IOna HETPAHCMUCCUBHDBIX MPUNPOAHO-0Y4YaroBbIX 3a-
6oneBaHU N3MEHEHUA KNIMMATa MMEIOT 3HaYeHne
OnAa cywectBOBaHUA XMUBOTHDIX, ABNAKOLWNXCA pe-
3epByapamMn U NCTOYHNKaMM I/IH(I)eKLI,VIVI.

HeCMOTpﬂ Ha U3MeHeHue KinnmaTta, AnA 60nb-
LWWNHCTBA pacCMaTpunBaeMbIX 3aboneBaHMn NokKa-
3atenu 3aboneBaemMocTu B cpeaHemM no Poccnn-
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ckonn Pepepauunm octalTcAa 6onee UNN MeHee HacCeeHUs, YTO MOXHO CYUTATb MEpPoW aganTa-
NOCTOAHHBIMU UM CHUXKAKTCA. ITO MOXKHO 006b- uuun. OgHako B page cybbekToB Poccuinckon Qe-
ACHUTb He TOJIbKO yCrexamu COBPEMEHHON Men-  Aepauny 3ab0neBaemMoCTb Bblle cpefHei B 5-10
LIWHbI, HO 1 NOBbILIEHNEM NMHGOPMUPOBAHHOCTM 1 Bonee pas.
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Puc. 2.4 lpednonazaemslie U3MeHeHUs KIUMAmuyecKko2o HO30apeasna KpbiMCKoU eeMoppazuyeckol /u-
XOpAoOKuU 8 COOMBEMCMBUU CO CUeHapuem yMepeHHO20 dHMpPON02eHHO20 8030elicmaus Ha KuMmamuye-

ckyto cucmemy 3emnu RCP4.5 0na nepuooa 2034-2053 22., 8 cpasHeHuu ¢ 6azoseim nepuodom 1981-2000 2.
O603HayeHuA: 0 - YupKynayus supyca omcymcmayem; 1 — cokpawjeHue Ho3odapeasa (8 0aHHOM CJlyyae He 8bisigrie-

HO); 2 - nomeHyuaieHoe pacwupeHue Ho3oapeand; 3 — YUpKyIAyuA 8upycd 803MOXHA 8 nepuod 2034-2053 z2.
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2.3

CeKTopbl SKOHOMUWKW, BUAbl SKOHOMUYECKON

AEeATEeNIbHOCTY N MHPpPACTPYKTypa

[o6biBalowas NpoMbILIEHHOCTb

OcobeHHOCTN BO3OENCTBUS KIMMATUYECKUX W3-
MEeHEeHMIN Ha 06BEKTDLI 1 NPoLEecChl B AoObIBatoLel
NMPOMbILLNIEHHOCTX 3aBUCAT [IaBHbIM 06pa3om
OT cnocoba AobbluM NonesHbIX Uckonaemblx (3a-
KPbITOrO, T.€. C UCNOJIb30BAHNEM CKBaXKMH W LLIAXT
NN OTKPbITOrO, T.e. KapbepHOro), Ppuanyeckmnx
N XMMNYECKMX CBOMCTB 100bIBAEMOrO Cblpbs 1 NO-

CnepcTBun Ana Opr>Ka+ow,e|7| cpenbl.

[do6biua HedpTn 1 rasa

Hanbonblwee pa3Butne HedpTerasoBblli CEKTOP
Poccun nonyuun B ApKTuuyeckon 3oHe. Hambo-
nee 3HauyuTesNbHble KIMMaTUYeCKne PUCKKA ONA
OYHKUMOHMPOBAHUA HepTerasoBoro Komriekca
B 3TOM permoHe o6YC/IOB/IEHbI SKCTPEMASIbHBIMM
TEeMMNepaTypHO-BETPOBLIMA YCIIOBUAMU, A TaKXKe
MEINIEHHBbIMA  KNUMATUYECKUMUN  U3MEHEHUAMMU,
NPUBOAAWNMUN K POCTY YPOBHA MOpPSA, TasHUIO
MHOrOSIETHEMEP3JIbIX MOPOL, Pa3pyLleHuio bepe-
roOB M NPUBPEKHON MHPPACTPYKTYPbI. B 60N1bWNH-
CTBE palioOHOB JO6LIYN YINIEBOLOPOAOB NpUMep-
HO 60% aBapuin CBA3AHO C MeTEOPOSIOrMYeCKMN
¢dakTopamu. lNoBbileHVe TemnepaTypbl BO34yxa
y NOBEPXHOCTU B ApKTUYeckon 3oHe Poccuu B Le-
nom 6naronpuATHO CKa3blBaeTCA Ha paboTe oTpac-
NN, T.K. yNYULLAKOTCA YCNIOBUA PaboTbl Ha OTKPbLITOM
BO3JYyXe, YMEHbLLAKTCA NPOCTOMN B paboTe, CHMXKa-
eTCA BeNMUMHa SKCnyaTaLMOHHbIX PAacXOA0B, CO-
KpallaeTca noTpebnieHne sHeprum 3a oTonuTesb-
Hbil nepuod. CoKkpalleHne NPOAOIHKUTENBHOCTHY
nepuoga ¢ Temnepatypon Huxe -30 °C K cepegu-
He XX| Beka cocTaBuT Ha Tepputopum CeBepHom
EBpa3un ot 10 go 40 aHen, a HAEKC NoTpebneHns

SHeprum cokpatntca Ha 10-20%. OgHako noTenne-

HMe KN1MaTa BbICOKMX WMPOT NpoTeKaeT Ha GpoHe
60NblUOA BPEMEHHOWN W3MEHUYMBOCTM KIMMATU-
YecKnx xapaktepucTtuk. Nostomy Hu3KmMe Temne-
paTypbl BO34yXa NO-NMPeXHeMy BO3MOXHbl, HO MX

BEPOATHOCTb YMEHDbLLUAETCA.

YBenuyeHve Temnepatypbl BO3gyxa UMeeT 1 CBOU
HeraTMBHble MoOCneacTsuA pna HedTerasoBoro
cekTopa. Tak, yMeHbLUeHVE NefOBUTOCTM apKTuye-
CKMX MOpeN NpUBOAMUT K ycuneHuto abpasum bepe-
roB 13-3a 605iee YyacToro BO3AENCTBUA LUTOPMOB,
0co6eHHO Ha nobepexxbe bepuHrosa n Kapckoro
MOPpEWN, YTO YrpoXkaeT MOPTOBbIM Npuyanam. bonee
Tennasa noroga NPOBOLMPYET PUCKM YMEHbLUEHUSA
[06bluM rasa, T.K. POCT NOBTOPAEMOCTU TEMMepa-
Typbl Bo3gyxa Bbiwe 15 °C npuBoguT K NageHuto
MOLLHOCT/ KOMMPECCOPHbIX CTAaHUUN U K YMEHb-
WweHuto fo6blun Tonnmea. PoCT TemnepaTtypbl BO3-
Lyxa B Tensbli Nepuop roga MOXeT YBenMuuTb
BEPOATHOCTb JIECHbIX MOXapOB, YrpPOXatoLmx
06beKkTamMm HedTerasoBoro KOMMEKCA, a TakXKe
cnocobcTBoBaTb 06pasoBaHUi0 cmepueir. bonee
Tensible ycNIoBUA CNOCOOCTBYIOT HECBOEBPEMEH-
HOMY TasHUIO «3UMHMKOB» (BK/OYaA ABVKEHUE
Mo pekaM), YacTo ABNAIOLMXCA OCHOBHbIMU JOPO-
ramm B panioHax HedpTe- 1 razofobblum Ha ceBepe
n ceBepo-Boctoke Poccuickon Qepepauyunn. Us3-
MEHEHWNe CKOPOCTM BETPaA HOCUT HGornee CNOXKHbIN
xapakTep. [pu He3HaAUMUTENbHOM YMEHbLUEHUN
CpegHUX CKOPOCTel MaKCMMalibHble CKOPOCTU
BeTpa B CEBEPHbIX pernoHax 3anagHon Cubupu
He YMEHbLUAIOTCA WM [aXe MMET TeHAEeHUMIo
K BO3paCTaHMIO, YTO MOXKET HEraTMBHO OTpaXaTb-
CA KaK Ha ycnoBmax paboT Ha OTKPbITOM BO3AYXe,
TaK N Ha BENNYMHE BETPOBbIX Harpy3oK Ha bypo-
Bble YCTAHOBKMW. BaXXHbIMV NpUUYNHaAMN CHUPKEHUSA

SKCMyaTauyMOHHbIX peCypCoB MpPakKTnyeCkn BCeX
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B1AOB obopynoBaHuA AnA HedTe- 1 ra3zogobbium
ABNAIOTCA KOPPO3NOHHbIE NoBpexaeHnsa. Habnto-
faemoe 1 NporHo3npyemoe yBennyeHne npoaor-
YKUTENbHOCTX BbINaAEeHUA XUAKNX U CMELUAHHbIX
0CafKOB, a TaKXe MNepuofoB C OTHOCUTENIbHOWN
BNaXXHOCTblo 6onee 70% npw TemnepaType BO3ay-
Xa Bbllwe —1 °C ABNATCA OCHOBHbIMU paKTopamu,
onpeaenAwWMN  BO3PacTaHNe KOPPO3UOHHOM
arpeccMBHOCTM aTMochepbl U MHTEHCUBHOCTU
pa3pyLlieHna MeTannnyecknx KOHCTpykuui. [lo-
CneacTBMA TassHUA MHOTONETHEN MepP3/10Tbl HOCAT
KOMMJIEKCHbIN XapakTep 1 00ycnaBnmnBaloT TPaHC-
NopTHble PUCKM (pa3pylleHne aBTOMOOWIIbHbIX
N >KenesHblx Jopor, TpybonpoBoaoB, yxyalweHne
COCTOAHMA B3NETHO-MOCAAO0YHbIX MOMIOC) U puU-
CKN CHUXEHUS MPOU3BOAUTENBHOCTU HEPTAHbIX
CKBaXMH, T.K. NPV TasiHUXN MepP3/10Tbl CKBaXKWHbI
fedopmupytotcs, a Mx nocnepyolee BOCCTaHOB-
neHve npueoauT K notepsm Ha 10-20% pobbiun
HepTn. Ocoboe 3HauyeHue MMelT MNoCNeacTBuUA
N3MEHEHUI KNumaTa Ansa cocTtoAHuAa Tpybonpo-
BOAOB. B 30He ce30HHOro Nnpomep3aHnA rpyHTOB
aBapuiiHble pa3pylieHna TpybonpoBOAOB 4acTo
NPONCXOAAT B PaliOHax CO C/IOXKHbIMK rugpore-
ONIOTMYECKUMU YCIIOBUAMM, N1 KOTOPbIX Xapak-
TEPEH BbICOKUN PUCK BO3HWKHOBEHMUA OMOJ3He-
BbIX 1 ceneBblx Npoueccos. [o3TomMy oXxumaaemoe

yBennyeHme Ce€30HHbIX CyMM OCaAKOB 1 0CcobeH-
a)
LLLUE-

A

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020
Togs

HO NX MHTEHCUBHOCTW B TEMbI CE30H ABNAETCA
Cepbe3HbIM AONOJIHNTENbHbIM (I)aKTOpOM pncKka,
KOTOprVI HeO6XO[J,VIMO NMPUHNUMAaTb BO BHMMaHUE
npwn 3KCrtyataunnm CywecTByrOLWNX U NMPOEKTNPO-
BaHW HOBbIX pr6OI'IpOBO,D,OB.

Jo6blua yrna, metannnyeckunx pya, anmasos

MorogHo-KNUMaTnyeckne pPUCKKU, XapaKTepHble
AnA JoObluy NoNe3HbIX NCKOMaeMblX B Kapbepax
W WaxTax, B 3HAUNTENIbHOW CcTeneHn 00yCnoBNEHbI
N3MEHEeHMeM peXxuma yBnaXHeHuA. Tak, yacTble
AOXKAN W CBA3AHHOE C HUMWU YCUNEHUEe 3p0o3un
MOTyT MOBAVATb Ha YCTOWUYMBOCTb CKJIOHOB Ka-
pbepoB. YBennyeHmne CyMM OCaiKoOB 1 YNCa OHEN
CKUOKUMU 1 CMELIaHHbIMKN OCafiKamMu, Habntoaato-
LeecAa BO BTopow nonosnHe XX — Havane XXI| Beka
BO MHOIMX parioHax Aobblun KaMeHHoro u bypo-
ro yrns, NpuBOANT K AOMONHUTENIbHOMY HaMOKa-
HUIO YA Ha OTKPbITbIX TOMAIMBHbIX CKMagax. JTo
YMeHbLUAeT TennoBYl0 3KOHOMUYHOCTb SHEpProy-
CTaHOBOK, MCMOJb3YIOLWNX 3TO TOMANBO, 3aTPYAHA-
eT ero TPaHCNOPTUPOBKY.

OpHako ¢ pocTom TemnepaTtypbl BO3ayXa pPacTeT
N NCnapAaemMmocCTb, Co3aBad B 3aCyLlWJiMBble nepun-
Ofbl Yrpo3y BblCbIXaHUNA W Mbl1I€HNA XBOCTOXPaAHWN-
N U TEPPUKOHOB.
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Puc. 2.5 CymoyHebll Makcumym ocaokos, Mm, 8 1960-2020 2z.: a) Pocmos-Ha-[JoHy (Pocmosckasa obnacme);

6) MupHeiti (Pecnybnuka Caxa)
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B nocnegHue pecATunetTMs BO MHOMMX Perno-
Hax CTpaHbl, B TOM YKC/e 1 TaMm, rae Aobblua yrns
N OPYrnx nosesHbiX MCKOMaeMblX NMPOV3BOAUTCS
LIAaXTHbIM MeToAOM, HabnoaaeTca MoBbllLeHNe
WNHTEHCMBHOCTM 0CaakoB (puc. 2.5). IHTEeHCUBHbIE
0CafKuW, BbiNagawlle 3a KOPOTKME WHTepBasbl
BPEMEHW, MPEeACTABASAIT 3HAUMTENbHYIO oOnac-
HOCTb AJS1A PaboTbl LWAXT U MOTYT NPUBOAUTD K Ka-
TacTPOPUUECKUM MOCNEACTBMAM, T.K. LUIAXTHbIE
APEHaXXHble CUCTEMbI OblI  CMIPOEKTUPOBAHbI
C YYETOM COCTOAHUA KIIMMATUUYECKON CUCTEMbI

B XX BekKe.

N3meHeHMre pexnma 0cagkoB 1 CNapeHns Heob-
XOOAUMO TaKXe YYnUTbiBaTb MPU MPOEKTUPOBAHUN
N 3KCNAyaTauum XBOCTOXPAHUANLL, — TMAPOTEXHN-
YeCKnX COOpYXeHnn, obycnaBaMBalOWMNX 3HAYU-
TeNbHble 3KONOrnyecKkne puckn oA oKpyKatoLlen
cpeabl. Puckn, cBsizaHHble C 06UIbHBIMU OCafKa-
MK, BKJOYaloT: obpylieHne aambbl XBOCTOXpa-
Hunuwa, cbpoc 3arpA3HEHHON BOAbl B BOOOEMDI,
BO3JENCTBME HA 3[0POBbe N 6€30MaCHOCTb Ha-
ceneHuAa. Oxunpaetca, YToO CyTOUYHble MaKCUMY-
Mbl OCaIKOB BO3PacTyT K KOHUY XX| BeKka Ha 3Ha-
ynTenbHom Tepputopun Poccun, npexkpe Bcero
B AKYTUM N CeBepPO-BOCTOUYHbIX PermoHax CTpaHbl
Ha 10-20%.

N3meHeHne KnumaTa 3acTaBnsaeT ropHoaobbiBato-
Lne KoMnaHum 6onee aeTanbHO OLIEHNBATb PUCKH,
CBA3aHHbIE C KNMMaTUYECKMMN paKTopamu, T.K. No-
Tepu BCIeACTBYE aBapUI MPaKTUYeCK Bceraa npe-
BbILLIAIOT 3aTpaTbhl HAa obecneyeHne Hagnexallero
YPOBHSA 3KCMyaTaMOHHON 6€30MacHOCTM U KOH-
TponA Ana NpeAoTBPaLLEHNA UHLNAEHTOB Ha 00b-
eKTax AoObliBalolle MPOMbIWAEeHHOCTU. Bonb-
LUMHCTBO MHMLMATUB NO afanTauumn K U3MEHEHUI0
KnMmata B ropHoA06bIBaloLLEel NPOMbILLIIEHHOCTY
CcoCcpenoToyeHbl Ha ¢usMueckux (MHGpacTpyK-
TYPHbIX) PUCKaAX, OOYCNOBNEHHbIX W3MEHEHUSIMU

KnumaTta. MeHee Pa3BuUTO AeTajibHOE NMOHMMaHMe

penyTauVOHHbIX 1 COLMANbHbIX PUCKOB, KOTOpPble
nocteneHHo npuobpeTaloT Bce Oosbliee 3Haue-
Hue. [o3ToMy Bce 6osiee akTyasibHbIMU CTAHOBSATCS
WNHBECTULINW FOPHOA00bIBAIOLLIX KOMMAHWUIA B KOM-
NNEKCHbIE NPOrpPamMbl YrpaBieHns BOAOCOOPHbI-
MK 6acceriHamu, ynyJlleHrie MeCTHOro BOJOCHA0-
XKEHUS, 3aWMTY CYLLECTBYIOLLMX NCTOYHUKOB BOADI
N OKPY>KaloLLen cpeabl B LIESIOM.

CenbcKkoe X034MCTBO

Kak oxunpgaetca, Poccusa B bnmxkanwme gecatune-
TVA OCTAHEeTCA O4HUM K3 BefyLux 3KCNopTepoB
Ha MMUPOBOM pbIHKE 3epHa, obecneynBasa cylle-
CTBEHHbIA BKNag B YyOOBNETBOPEHUE MUPOBOrO
CNpoca Ha 3epHO. DKCMOPTHbIN NOTEHLUMAN 1 Npo-
[AOBOJIbCTBEHHaA 6e3onacHocTb Poccum Hanps-
Myl ONpefenalTCcA CnoCoOOHOCTbIO Mony4yaTtb
yCTONYMBbIE YPOXan B pPaliOHaX PUCKOBAHHOIO
N KPUTNYECKOro 3emnepenuna, rae pacnosioXeH
OCHOBHOW 3epHOBOWN KNuH. Ha ¢oHe npoaonxa-
loWweroca noTenneHnsa yBeMYMBaAeTCA CTeneHb
3aCyWIMBOCTM Ha NpeobnajatoLen Yactu 3emse-
Aenbyeckon 30Hbl Poccmn, B 4aCTHOCTM, B OCHOB-
HbIX pernoHax nNpon3BOACTBa 3epHOBbIX. K uncny
6naronpuATHbIX GaKTOPOB OTHOCUTCA TeHAEHLMA
K pOCTy BECEHHMX OCafKoB, Habnogaemasa npak-
TMYECKN Ha BCEW TeppuUTopuUn 3emnenenbyeckomn
30HbI Poccun.

B uenom Habnogaemble TeHAEHUNN K YCUNEHUIO
3aCyWANBOCTI, BEPOATHO, MPUBERYT K POCTY yA3-
BUMOCTU TEPPUTOPUN U KNUMATUYECKOTO pUCKa
KPYMHbIX HEYpO>KaeB 3€PHOBbIX KYNbTYP B I0XHbIX
1 I0r0-BOCTOYHbBIX pernoHax ETP.

Cenbckoxo3ancTBeHHble panioHbl ETP, n ocobeH-
HO ee loXHble obnacTn, 6onee 4yBCTBUTENbHbI
K COBpeMeHHOMY MOTenIeHno, YemM panoHbl Ypa-
na, Cnbupn n OanbHero Boctoka. Knumatmnueckun
00yCnoBneHHaa ypoXaHOCTb APOBON MLEHMLbI
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3a nocnegHne ABaauaTtb net Ha ETP coctaBuna
75-80%, B TO BpemaA Kak Ha ATP —90-95% ot ypoB-
HA 1961-1990 rr. B cpegHem Knvmatnyecku oby-
CNOBJIEHHAA YPOXaNHOCTb APOBOW MLIEHULbI MO-
HM3mnacb Ha ~12% c 1976 no 2015 ropa, T.€. Temnbl
ee CHUXEeHMA CoCTaBNAT npumepHo 3% 3a geca-
ThneTue.

Oxunpgaetca, yto Gyayuwime nM3mMeHeHua MOrofHo-
Knumatnyecknx ¢$GakTopoB BbI3OBYT POCT apupi-
HOCTM K/IMmaTta npu MPOrHo3nMpyemMom pocTe
TemrnepaTypbl B OCHOBHbIX 3€PHOMPOM3BOAALLMX
panoHax ETP, yto npuseget K ycuneHnuto B XXI Beke
HebnaronpuATHbIX MNOroAHO-KINMATUYECKNX YC-
NOBUN ANA BblpalMBaHNA 3epHOBbIX. K cepeaun-
He XXI| Beka notenneHme Ha ETP moxeT npuse-
CTN K CHMXKEHUIO KNMMaTnyeckn obyCrioBfeHHOM
NPOAYKTUBHOCTU 3epHOBbIX KynbTyp Ha 10+3%
no cpaBHeHMO C 6a3oBbiM nepuogoM. [lpu
3TOM camble GosbliMe NOTepu MPOAYKTUBHOCTU
B LIeHTpaNlbHO-YepHO3eMHbIX obnactax (-15+5%),
HavMeHbwwme — B MNPO (-6+3%). K koHLy XXI Beka
YPOXaNHOCTb 3€PHOBbIX 3eCb MOXET COKPaTUTb-
CA Ha TpeTb B OTCYTCTBME afanTauMOHHbIX Mep,
BKJTIOYAOLWNX LIMPOKOe BHeApeHWe COBpPeMeH-
HbIX CeNbCKOXO3ANCTBEHHbIX MPAKTUK, KOTOpble
CHUM3AT 3aBUCUMOCTb arpocdepbl OT U3MEHEHWN
Knumara.

MNPy COXpaHEHUN COBPEMEHHbIX TEMMOB MOTe-
NNeHNA OTCYTCTBUE POCTa KNMMATMYECKU 06Y-
CNIOBNIEHHOWN YPOXaNHOCTN 3€PHOBbLIX KYNbTYp,
BbI3BaHHOE apuamn3aumen N HanpaAXeHHOCTbIo
TEPMMYECKOrO peXknumMa BereTaunmoHHOro ne-
puoja 3epHOBbIX KyNbTyp, CTAHET YCTONUYNBOM
TeHOeHUMen B 3emrnedenbyeckoln 3oHe Poc-
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CUK, eCn He ByayT NPUHATHI aganTauUoOHHble
Mepbl, NPOTMBOAENCTBYOLWME NOCNeACTBUAM
N3MEHEHUI KnumaTta. [na npeoponeHns He-
raTUBHbIX MOCNEACTBUIA U3MEHEHWUI MOrofHO-
KnumaTtunuyecknx ¢akTopoB Heobxoaumma 3¢-
beKTMBHas cTpaTerns aganTtauum arpapHoro
ceKTopa 3KOHOMMKM Poccun. Pa3Hoobpasue
NPUPOAHO-KNINMATUUECKMX ycnoBuin  Poccum
obecneynBaeT 3HaUUTENIbHbIMA NOTEHLMan agan-

TaUuMOHHbIX Mep.

3HauUUTENbHbIN POCT TEPMUYECKMX PECYPCOB VME-
eT ONA OTPac/Ii CKOTOBOACTBA Kak MONOXKUTENb-
Hble, TaK 1 OTpuLATe/IbHble MOCNeACTBUA. YBe-
NNYeHre NPOAOIIKUTENBHOCTU Mepuoda Bbinaca
CKOTa Ha JIETHUX NacTOMLLAx U COKpalleHue ne-
puofa CTONIOBOrO COAEP»KaHMWA KUBOTHbIX, POCT
NPOAYKTUBHOCTA CEHOKOCOB U MacTouly B yme-
PEHHOW 30HE, a TaKXXe BO3MOXHOCTb YMEHbLLEHUS
NOTPe6HOro 3anaca KOPMOB Ha 3IMHWIA CE30H, AB-
NSATCA NONOXNTENIbHbIM paKTOPOM.

B TO e Bpemsi BbICOKME 3HauyeHuA Temnepa-
Typbl NleToM U Habnwogawwasnca apuansauymsa
BEreTaLUMOHHOro nepuopa, BEepPOSTHO, MpuUBe-
AYT K POCTY TeHAEHLMMN BbIrOpPaHMA TPaBOCTOA
Ha NacTOMLLAX N CEHOKOCaX, 0COHBEHHO B KOXKHbIX
palioHax, YTo HeraTUBHO OTPA3UTCA HA KOPMO-
BOM 6a3ze M NacTOMWHbIX pecypcax. B atnx yc-
nouax 3pPeKTBHbIE afanTaLUOHHbIE Mepbl
MOTyT BKJIOUaTb KOPPEKTUPOBKY 0O6BbEMOB 3a-
FOTOBKWN KOPMOB Ha 3MMY, paclUMpeHME CEAHbIX
BbIMNACOB AJ1S UCMONb30BaHUA ux B popme 3e-
NIEHOTO KOpMa B Nepuof BbiropaHMA nactouwy
N CMeLleHVe CPOKOB Hayasa 1 OKOHYaHMA nacT-
O6ULHOrO BblNaca CKoTa.
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Puc. 2.6 Vi3meHeHUe KTUMAamuyeckoz0 apeasnd umasbsSHCKO20 npyca Ha meppumopuu Poccuu u coceOHux

cmpat 8 1996-2015 22. omHocumesnibHO nepuoda 1956-1975 22.: 0 — meppumopus eHe apeasa 8 oba ne-

puoda; 1 — meppumopus COKpaweHus apeasna; 2 — meppumopus NpUPAeHuUs KIuMamuyeckoz2o apeana

8 nepuo0 1996-2015 22.; 3 - knumamu4eckuli apeasn 8 06a nepuoda

Habniogaemble  M3MEHeHMA  3KONOTMYecKux
n ¢eHonornyeckmx 0cobeHHOCTel npuBOAAT
K pacliMpeHnio rpaHnL, apeanoB OMacHbIX Bpe-
avuTtenen n Bo3byamTenenn GonesHeln CenbCKOro
X03ANCTBA, YTO, B CBOI Ouepefb, yBennumBaet
PVICKN 3HAYNTENbHOTO CHUXEHUA YPOXKaeB Ceflb-
CKOXO3ANCTBEHHbIX KynbTyp. B nocnegHue roapl
NPOAOKAKT MOABNATbCA CBUAETENbCTBA OCBO-
€HVA BpeauTenAaMn PacTEHUN HOBbIX PaiOHOB
Ha Tepputopum Poccunckon Oegepaumn. Tak, co-
rMacHoO pesynbTaTam MOAENMPOBAHMA C UCMOMb-
30BaHMEM YCPeOHEHHbIX MOAeNbHbIX [AaHHbIX
o 6yaywem knumate XXI Beka, KnumaTUyeckui
apean OMacHOro CapaHYoOBOro — UTANbAHCKOTO
npyca — 6yfgeT CywecTBEHHO PaclIMPATLCA B Ce-
BEpPHble N CeBepPO-BOCTOYHbIE PErnoHbl Hallen

CTpaHbl (puc. 2.6).

OcCHOBHbIMK 3alayaMn B cdepe Ccenbckoxo3aun-

CTBEHHOTIO npon3BoAcCTBa, HanpaB/1IEHHbIMA

Ha coxpaHeHue byayLlero ypoxkas, AOMKHbI CTaTb

YCUNEHHbIA MOHUTOPWHT U MOAENNPOBaHME pac-
NPOCTPAHEHNA W W3MEHEHUA 3SKOJIOTNYeCKnx
CBOWCTB Hanbonee onacHbIX BpeauTenen n Bos-
o6youtenenn 6GonesHem CeNbCKOXO3ANCTBEHHbIX
pacTeHunn.

BoagHoe x03AI1CTBO

B 6acceinHax Bonru n [loHa B nocneaHue gecsatu-
neTua OTMeYaeTcA yBeNnYeHue NeTHe-OCEeHHEero
N 3MMHEro NpuUToKa B BOAOXPAHWIMLIA, a TakKXKe
€ro ymeHblleHne B nepuoj BeCeHHero MnosioBo-
ObA. 3HAUUTENbHO YBENMYUIACb MEXrogoBas 13-
MEHYMBOCTb MPUTOKA B KPYMHble BOAOXPaHUNLLA
ETP. na sopgoxpaHunuw, ATP B cpegHem 3a no-
cnefHve fecatTuneTns roaoBol NPUTOK Obin Bbllle
(3a ucknoyeHnem HoBoCMOGUPCKOro BOAOXPAHU-
nvuwa), yem B NpeAwWwecTBYOWUA MHOTONETHUN
nepmod. [lna HMUX Takke OTMeYaeTca yBenmyeHune
NPUTOKa B 3UMHME MeCALbl, MPWN Pe3Kom BO3pac-

TaHUW aMNAUTYAbl ero KonebaHu.
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BonbLINHCTBO BOAOXPaHWUNLL CTPAHbI Perympyet-
CA NO YCTAapeBLUUM MpaBWIaM UCMONb30BaHUsA. Tak,
Ana BoaoxpaHunuu, Bomkcko-Kamckoro Kackapa

Fpanau.bm BO,D,OOGQCHELFEHHOCTM
ThIC. M* B ron Ha ogHoro 4YenoBeka
= 20
10,01 - 20,0
5,01-10,0
2,01-5,0

1,01-2,0

= 1,0

3TN nNpaBuna pa3paboTaHbl B Hayane 1980-x rogos
N He YUYUTbIBAOT U3MEHEHUN B peXMme NpUTOKa
peyHbIX BoA, NpounsoLwweawmnx B nocnegHue 40 ner.

Puc. 2.7 BoooobecneueHHocmb pe2uoHo8 Poccutlickou ®edepayuu, 2015-2019 z2.

Hedununtbl BOAHBIX pecypcoB AnA obecrneyeHus
HY>K[, MUTbEBOIO N XO3ANCTBEHHO-OLITOBOrO BOAO-
CHabxkeHWA, ycyrybnawwmeca B nepuoabl mManomn
BOAHOCTW, PEerynspHoO BO3HMKaloT B Pecnybnuke
Kanmbikna, benropoackon mn Kypckonm obnactsx,
CraBpononbCKkoM Kpae, oTaenbHbIX paroHax -
Horo Ypana u tora Cubupwn, ana obecneyeHus
CENbCKOXO3ANCTBEHHbIX HYX — Ha Tepputopum
CapaTtoBckou, ACTpaxaHCKOW, OTAENbHbIX YacTAX
Bonrorpagckon n OpeHbyprckon obnacren, Ha Ce-

50

BepHOM KaBkase. C yyeToM TeHAEHUUI N3MEHEHMA
rogoBOro CTOKa pek B MnocfiefHue [ecATuneTua
N BO3MOXHbIX €ro N3MEHEHUIN B NepcrneKkTnse Bbl-
COKa BEPOATHOCTb yCyrybneHna npobnembl Bogo-
obecneyeHHOCTM PAAA XKHbIX pernoHoB ETP, Ko-
TOopas yxe B HacToslee BpeMa ABNAETCA HU3KOWN,
a MOXET CTaTb KaTacTpodunyeckn H13Kom (puc. 2.7).

YcTpaHeHve nnm B 3HaUUTENIbHOW Mepe CMAryeHne
AedrLyTa BOAHbIX PECYpPCOB AOMKHO ObITb OCYLLECT-
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B/IEHO 33 CYET KOMIMJIeKca MeponpuATA NO COKpa-
LLEHMIO MOTepPb BOAbl B CUCTEMAX BOAOCHaAOXKeHMA
N MeNMOpPaTUBHbLIX CETAX, Nepexoay Ha Bopgocbepe-
ratowme TeXHONOrMM NOJMBa, 3aMeLLeHNe BOAOEM-
KX MPOU3BOACTB MaNlOBOAOEMKMMM, a TaKXKe [o-
NOSTHUTENbHOMY PEerysiMpoBaHMIO CTOKaA.

Obuwee uncno BCeX OMACHbIX TrMApPOornye-
cknx asneHunn (OlA) 3a nocnegHee pecaTuneTve
(2011-2020 rr.) no cpaBHeHUIO C NpeablayWwmm ge-
catmnetrem (2001-2010 rr.) ysennumnnocb Ha 13%
(711 n 620 Ol'A cooTBeTCTBEHHO). YMCI0 ONacHbIX
HaBOAHEHW B NONOBOAbE YBENNUMNOCb Ha 38%,
3aTOPHbIX HABOAHEHUIN — Ha 15%), OnNacHbIX NaBOA-
KoB—Ha 13,7%. Yncno onacHbIX HAaroHHbIX HABOAHEe-
HUM YMeHbLnAoCb Ha 40%, a cenen —Ha 35,8%. [Mpwn
petanusauum OF'A no ux Tmnam B cybbekTax Poc-
cunckon Oepepaumin No NATUAETHUM MNepuodam
cnegyeT OTMETUTb TeHAEHUMN BO3pacTaHMA Yncna
HaBOAHEHWI, OBYCIOBNEHHbIX AOXAEBbIMM NaBOA-
KaMu, 1 Yncna CiyyaeB HU3KON MEXEHW.

OueHkKn oxnpaembix K cepegnHe XXI| Beka nsme-
HEeHN CTOKa AEeMOHCTPUPYIOT MOBblLIeHVe npu-
TOKa K BogoxpaHunuwam B Cubmpwu n Ha lanbHem
BocToke.

N3meHeHna knumata B TeueHue XXI Beka Oy-
AYT NPOABNATbCA B YMeHblueHUn yactotbl Off,
0OYCNOBNEHHbIX WHTEHCMBHbBIM  CHEroTasHUeM
(ETP), n B NOBbIWEHNN PUCKOB, CBA3AHHbIX C 3KC-
TpemanbHbIMN AO0XKAEBbIMU MNaBOAKAMM W MNPO-
LOMKNTENbHBbIMK 3acyxamun. B uncne ¢akTopos,
CBAI3aHHbIX C YBENMYeHnem yuiepboB OT HaBOHe-
HUWN, cnegyeT paccmaTpuBaTb eCTeCTBEHHble, 06-
YC/IOBMIEHHbIE KIMMATUYECKON W3MEHYNBOCTbIO,
N aHTPOMOreHHble, CBA3aHHble C WHTEHCUBHbIM
XO3AINCTBEHHbIM MCMOMIb30BAHNEM MPUOPEXKHDIX
TeppUTOPUN U NPOBOAUMBIMU MeEPONPUATUAMN
B pyCnax 1 Ha NOMMax pekK, CHKaLWMMN nx Npo-

MYCKHY0 CMOCOBHOCTD.

ApanTtauMoHHble MeponpuATMA B 06nactn rmapo-
NOTNYECKOro MOHUTOPUHIA AOJPKHbI  BKJOUYATb
B ce6A NoBbILLEHWE MIIOTHOCTU CETU HabnoaeHWIA,
0COOEHHO B PErnoHax, rae nocneacTBusi N3MeHe-
HUM KNnumaTta 6yayT COnpoOBOXAATbCA MOBbILEHU-
€M PUCKOB BO3HWKHOBEHWA OMACHbIX MMAPOSOrn-
yecknx aBneHunn (CeBepHblin KaBkas, tor Cnbupwu,
MNpumopbe), pa3paboTKy 1 aganTaLuio COBPEMEH-
HbIX METOAOB M'MAPOSIONMYECKMX PACYETOB N NPO-
rHO30B, CUCTEM PaHHEro npeaynpexaeHuns, cuctem
noaaepKKn NPUHATAA pelleHnin B 0bnacty BOAHO-
ro X03ANCTBa, @ TaKXKe UHTErpaLnio PerMoHasnbHbIX,
BEOOMCTBEHHbIX 1 KOPNOPATUBHbIX CETEN MOHUTO-
puvHra. Llenecoobpa3sHa nproputr3aums meponpu-
ATWI NO 3aWuTe OT HEraTUBHOMO BO3AENCTBUA BOA
C YYETOM OXKMNAAEMbIX U3MEHEHMI SKCTPEMASIbHOTO
CTOKQ, a TakXe BHeapeHne Bogocbeperatowmnx Tex-
HOMOMNI B PErvoHax C OXMAAeMblM MOBbILWEHW-
€M YacToTbl NPOJOIKUTENBHBIX 3aCyX, 0COOEHHO
B FODO 1 B t0xHbIX obnactax LIOO n NOPO.

JlecHoe X03ANCTBO

Mpo65eMbl COXPaHEHUS U PALIMIOHANIbHOTO UCMOJb-
30BaHNA NeCOB CTaHOBATCA Bce Oonee MHOroob6-
Pa3HbIMM U CNOXHbIMW. YBENNUMBAKOTCA YCUSIEH-
Hble NOCNeACTBUSIMA U3MEHEHUI KNMATa Yrpo3bl
rmbenu necoB OT NMOXKapoB, BPeAHbIX OPraHN3MoB
N APYrnx He6naronpuATHbIX (GaKTOPOB, PUCKM
yTpaTbl lecamr 6UONOrMUYECKOro pasHoobpasus.

MporHo3bl MOKa3bIBalOT, UTO B pe3ysbraTe noTe-
nneHnA BO3pacTaeT yucTasa NepBUYHAsA MPOAYK-
TUBHOCTb B CBA3U C yBENINYEHNEM NPOLOIKNTENb-
HOCTW BEreTaLMOHHOro Neproaa 1 C NoBbILEHNEM
cogepxaHua CO, B atMmocdepe. OgHako ocTtaeTcs
BbICOKOW HeonpefeneHHOCTb B OTHOLIEHUN TOrO,
O6yneT N noBblleHne NPOAYKTUBHOCTU MPOAOoI-
XUTENbHbIM 1 B KaKOW CTEMeHU nepeynciieHHbIM
TeHAEHUMAM MOTyT NPOTMBOAENCTBOBaTb Hebna-
ronpuATHble GaKkTopbl.
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K OCHOBHbIM daKTopam, BAUAKOLWNM Ha YA3BU-
MOCTb JIECHOIO CEKTOpa Mpu BO3MOXHOM U3Me-
HEHUW KNMMaTa, OTHOCATCA NPUPOAHbIE MOXapbl,
6onesHn 1 BpeauTenun neca, SKCTpemasbHble Mo-
rogHole ABneHuA. Mo AaHHbIM rocyaapCTBEHHOM
ctatnctmkn, B 2014-2017 rr. noBpexaeHusa B ne-
cax Poccum 6binn Bbi3BaHbl NECHBIMI MOXKapaMu
(63%), HacekoMbiMmu-duTOodaramm (15%), Bo3gen-
CTBMEM HebnaronpuATHbIX MOrOA4HbIX YCOBUNA
(11%), 6onesHamu (10%) n gpyrummn paktopamu,
TaKMMUM KaK NpOMbIWIeHHOe 3arpAasHeHne (~1%).

YBenunyeHne 4actoTbl M MIOWAAMN JIECHbIX MOXKa-
POB, a TakXKe BCMbIEK MAaCCOBOrO Pa3MHOXKEHUA
HaCeKOMbIX BbI3BaHO LieibiIM PALOM NPUYNH, B TOM
yncne: 1) HeygoOBNEeTBOPUTENIbHON OXPaHOM fe-
COB OT MOXAPOB N OBUOreHHbIX HapYyLUEHWI B CBS-
31 C He[OCTAaTOUYHbIM GMHAHCMPOBAHMNEM, @ TaKXKe
C HepgoCTaTKaMy YNpaBfeHUA 1 OpraHu3aLnm ox-
paHbl NecoB; 2) 06LWMM CHUXKEHEM YPOBHSA yNpas-
neHuna necamu; 3) npeobnagaHnem XxapakTepusy-
IOLMXCA MOBbLILEHHON MOXKAPHOM OMNaCHOCTbIO
XBOWHbIX NeCOB; 4) NOBbILIEHEM PUCKa NOXKAPOB,
BbI3BaHHbIX PO30BbIMU pa3pAdamu, 0cobeHHO
Ha MaJloHaCeNIeHHbIX OTAANEHHbIX TEPPUTOPUAX.

M3-3a noBbllWeHUA CpefHerofoBbliX 3HAYeHUN
TemnepaTtypbl OXUAAeTCA yBenmyeHne npoaon-
KNTENbHOCTX BereTaumMoHHOro nepuoga, u4To
MOXET MPMBECTM K CMELLEHNIO TPAHNL, TaeXHOM
30HbI Ha ceBep. OOHOBPEMEHHO OXUAaeTcA yBe-
NNYEeHne 4yucna AHen C BbICOKOW FOPUMMOCTbIO
B CpeAHeM Ha feBATb AHen B rogy. lNocneacrsu-
eM MNoAoOHbIX U3MEHEHWN CTAHET 3aMelleHune
XBOMHbIX MOPOA NUCTBEHHbIMW HaCaKAeHNAMN
N yBeNnnyeHne cpeaHerogoBoro npmMpocTa B au-
ana3oHe oT 13 go 23% B 3aBUCMMOCTU OT CLe-
HapuAa pagnaynoHHoro Bosaenctema. Mpn stom
Nnpon3onaeT nepepacnpeneneHne TOBapPHOW
CTPYKTYpPbl HacaXAeHun Takum o6pas3om, u4To

6onbwMMm 3anacom agpeBecuHbl byayT obnapatb
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JINCTBEHHbIE NMOPOAbI. Takne nameHeHma Hanbo-
Jliee BePOATHbI B YCNIOBUAX SKCTEHCMBHOIO nec-
HOro xo3AncTBa 6e3 OOCTaTOYHbIX Mep No BOC-
npon3soacTBy XO3ANCTBEHHO LIEHHbIX XBOMHbIX
nopona, B TOM 4yncne Ha 3a6pOLLIeHHbIX CeJ1bCKO-
X03ANCTBEHHbIX 3eMNAX.

B cBAsmn ¢ Ha6ﬂ}0ﬂ,aeMblMVI N3MEHEHNAMWN KN~
MaTa MOryT NoABUTbCA U OONOJIHUTENbHbIE BO3-
MOXHOCT ON1A Pa3BUTUA JIECHOIO CEKTOpPa. Tak,
Hanpummep, CHNKeHne aHTPOMNOreHHbIX Bbl6pOCOB
MAapPHNKOBbIX NA30B BO3MOMXHO 3a CYeT ,u,eKap6o-
HU3aun1m 3KOHOMUKN, B KOTOpOVI necHom CEKTOP
MOXET UrpaTb Ba*KHYKO POJ1b 6naro,qapﬂ 3amMelle-
HUIKO yrnepogoeMKUX MNpoAYyKTOB, MNOJlydYaeMbIX
N3 HeBO30OHOB/ISIEMOrO MCKOMAEMOrO CbipbA,
Ha MNpoaykuuio mn3 apeBeCUHbl. lNoBbiweHne no-
rmoweHnA NapHNKOBbIX ra30B neCaMm MOXKeET OCYy-
LWeCTBNATbCA 3a CYET 1eCopa3BeaeHnA Ha 3a6po-
LUEHHbIX CENbCKOXO3ANCTBEHHbIX 3eMMIAX, @ TaKXe
C NMOMOLLbIO JTECOBOCCTAHOBJIEHNA, HaLe/NeHHOro
Ha TpchcI)opmaLu/no OOMUNHUNPYBOLWKNX B HacToALLEE
BpeMAa MOHOOOMWHAHTHbIX OAHOBO3PACTHbIX Jie-
COB B NOJINAOMNHAHTHbIE Pa3HOBO3pPaCTHbIE JiecCa.

CoBepLueHCTBOBaHME NPOLECCOB aganTauum nec-
HOro XO03ANCTBA K M3MEHeHUI0 Knvumata Tpebyet
peanusaumm MeponpuATAN B CeaylLlmx npuo-
pUTETHbIX ObnacTaAx:

+  pa3paboTKy Hay4YHO-METOANYECKOro PyKOBOA-
CTBA MO OLIEHKe YA3BMMOCTM NECHbIX 3KOCU-
cTeM N MHOPACTPYKTYpPbl IECHOTO XO3AMCTBA
K HabnogaembiM 1 OXKMAAEMbIM KNMMaTHye-
CKAM WM3MeHeHUsAM (Ha ypoOBHe CyObeKkToB
Poccnnckon ®Pepepaunn) n CONpsAMXEHHOrO
PaHXNPOBAHNA afanTaLUMOHHbIX Meponpus-
TUI NO CTEMEHN NX MPUOPUTETHOCTN B IECHOM
XO3ANCTBE;

+  OCYLeCTBNEHUA pPEervoHaNbHbIX MPOrpamm
1 NJIaHOB MePONPUATAA NO aganTaumn K Kiu-

MaTN4eCKUM U3MeHEHUAM;
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«  COBEPLIEHCTBOBAHMUA CUCTEMbI MOHUTOPWHIA
nokKasaTesieil 3alULEHHOCTN IECHOTO CEKTO-
pa OT HebnaronpuATHbIX NOCNeACTBUIN U3Me-
HEHWI KNMMATa, a TakKXXe MOHUTOpWHIa 3ddek-
TUBHOCTU Peann3oBaHHbIX Mep.

B HacToALwwee BpemMmA CTaHOBUTCA OYEBUAHON He-
O6XO£|,I/IMOCTb pa3pa60TKV| n BHeAQpeHNA adanTta-
LUMOHHbIX Mep B JIECHOM XO03AMCTBE, YTO HaxoauT
OTpaxeHne B AOKYMEHTaxX CTpaTern4yeckoro nna-
HUPOBaHNA W OTpacneBblX Mporpammax, oAgHako
cyuwecTsyrowaa OT4eTHOCTb B obnactn ncnonb3o-
BaHWA, OXpPaHbl, 3alllTbl 1 BOCNPONU3BOACTBA J1IECOB
NMOKa elle HE BKJ/IIOYaeT B ceba nosnHbIN nepeyeHb
afanTauMOHHbIX MepOI'IpI/IFITVIVI, 4YTO CBUAOETESIb-
CTBYyeT O HeO6X0ﬂI/IMOCTI/I ee coBepeHCTBOBaAHNA.

JHepreTuka

Mpou3eodcmeo 3Hep2uu HGa AMOMHBbIX
U mensioebIX 3/1IeKMpPoCMaHyuaxX

BnnaHve Knumata Ha NPOU3BOACTBO 3SHepruwm,
BblpabaTbiBaeMoOM Ha MCKOMaeMoOM TOMIMBe, CBA-
3aHO MaBHbIM 06pa3oM C 3GGEKTUBHOCTLIO LINK-
na reHepaumu, TpeboBaHUAMN K cuctemam 6e30-
MacHOCTW, BKJIOYAA OXNaXKAeHMe 3HeprobnoKoB.,
1 yCnoBmaMmn paccemBaHunsa npumecen. OcobeHHo-
CTU CUCTEM OXJTaXKAEHUA SHEProbIOKOB 3N1EKTPO-
CTaHuun genatoT GyHKunoHnposaHue ASC n TIC
B 3HAUUTENbHOWN CTEMEHM 3aBMCMMbIM OT Temre-
paTypbl M BNAaXXHOCTW Hapy»HOro BO34yXa, OT Ha-
NMYNA OXNakparouweln Bodbl U ee TemnepaTypbl.
OT coBepuweHcTBa cucTeMbl oxnaxgeHma A3C
1 T2C 3aBUCUT BENMYMHA YAENIbHbIX PACXOA0B TO-
nnvBa 1 BbIOPOCOB B OKPY»KaloLLylo cpefy ra3os,
HeraTMBHO BIMAIOWNX Ha OKpPYXaloWylo cpeqy.
UYem HMXKe TeMnepaTypa oxlaxkaaloLwen Boabl, TeM
MeHblUe yfaenbHbl pacxof TonauBa M BblIGPOChHI
B aTMocdepy. 3HaunTeNbHble PUCKU ANA arpera-
TOB 3M1EKTPOCTaHUMA 1 ana obecneymBatoLlen

nx QYHKUNOHMPOBAHME TPAHCMOPTHOM WHpPa-
CTPYKTYpbl Takxe 0O0yCnoBfieHbl POCTOM MOBTO-
PAEMOCTU N NHTEHCMBHOCTM OMACHbIX MOFOAHbIX
ABNEHUN (CMepyen, NMBHEN, SKCTPEMANbHbIX CKO-
pocTen BeTpa U T.4.).

BaXkHbIM ycrioBuem A 3pGEKTVBHOMO OXNaXKaAeHs
arperaToB 3MeKTPOCTAHLUUIA ABNAETCA KONMYECTBO
N KauecTBO BOAbl, UCMOMb3yemMoli B GOMbLIVHCTBE
CUCTEM, UYTO AENaeT UX KpaiiHe ysA3BMMbIMA B YCIIO-
BUAX OrPaHNYEHHOCTN BOLHbIX PECYPCOB M KOHKY-
peHUMn C apyrummn Bogononb3oBatenamm. C nsme-
HEeHVeM KNvMMaTa MPOW3BOACTBO 3MIEKTPO3HEPrUM
Ha OCHOBE CXKMraHUA yrns OygeT B 6onbLuel CTeneHu
CBAA3aHO C HEOOXOAVMMOCTbIO YNaBNMBAHUA U Xpa-
HEeHWs1 OBYOKWCW YrNepoaa, UYTO YBEMUMT CNpocC
Ha Boay Ana ounctkn u oxatma CO,. Kpome Toro,
POCT TemnepaTtypbl Bo3dyxa NpuBedeT K MOBbille-
HUWIO TEMNEepPaTypPbl BOAbI, YTO OTPULIATENBHO BIMSET
Ha 3OHEKTUBHOCTb OXNAXKAEHWNA YCTAHOBKU U BEAET
K YBENMYEHUIO CMPOCa Ha BOAHbIE PECYPCbI.

KomnnekcHbIn aHanu3 BnMAHUA Ha paboty AIC
1 T2C Habnogaembix 1 MPOrHO3MPYEMbIX N3MEHe-
HUN NHTEHCUBHOCTK, NPOAOIIKUTENBHOCTM U MO-
BTOPAEMOCTU BOJIH TEMA 1 3aCyLUNMBbIX NEPUOLOB,
BbINOMHEHHbIN B Knumatnyeckom ueHTpe Pocru-
APOMeTa, NoKasan, uto K cepeguHe XXI Beka B 30He
HanbonbLWNX pUCKOB AnA GyHKUMoHMpoBaHna ASC
n TOC OKaXyTCA LEeHTpanbHble U I0XKHble PaNOHbI
ETP v tor 3anagHon Cnbupw, T.€. paoHbl C Hanbo-
nee pa3BUTON SHEPreTNYecKon NHGPaCTPYKTYPOW.
Ecnn B XX Beke 3KCTpPeMasibHO »KapKkue nepuo-
Abl OuTenbHOCTbI0 Gonee 5 cyTok Habnoganucb
B 3TMX parioHax oguH pa3 B 5-10 neT, To K cepeguHe
XX| BeKa OHM MOTyT OTMeYaTbCA NPaKTUYECKN exe-
rogHo. B 3Ton cuTyaumm gna noBblEHWA HafeX-
HOCTU 1 3PPEKTUBHOCTU PabOTbl INEKTPOCTaHLNI
HeobXoAMM KOMIMMIEKCHbIM MOAXOA K afjanTtauuu,
BKJIIOYAKOLWNIA TEXHONOrMYeckne, noBegeHyeckue
N MHCTUTYLMOHANbHbIE Mepbl.
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Ucnonb3oBaHne BO306HOBNAEMbIX NICTOYHVKOB aHeprnm

Bo3o6HoBnAEMbIE UCTOUYHMKN SHeprun (BM3) aBnAloTCcA 0AHON U3 OCHOBHbIX aJibTePHATNB NCKOMNaeMOMy
TOMMBY ONA peann3aunin uenen COKpallueHnA Bbl6pOCOB NMAapHUKOBbIX Fa30B B CEKTOPE SHEPIreTUuKun. Ona
Poccun unx Pa3BuUTrE pacCMaTpmBaeTCA B KayectBe Mepbl Mo npenoTBpalleHnto KIIMMatu4yeCknux nime-
HEHWUI 1 OXpPaHbl OKp)/)Ka}OLLI,eIZ cpenbl, a TakXKe B paMKax obecneveHus 3Hep|’0CHa6>KeHI/IFI B yAaN€HHbIX
N TPYyOHOAOOCTYMHbIX pa|7|0Hax.

OueHKN OXKMAaeMbIX U3MEHEHMI FOLOBOr0 CTOKa MO3BOMANT NPeanonoXxntb, yto go 2060 ropa 6y-
LeT yBennumBaTbCA BbipaboTKa anekTposHeprun Ha IC, pacnonoXeHHbIXx B OCHOBHOM B Cunbupwn
1 Ha JanbHem Boctoke. CymmapHoe yBennueHune BbipaboTku Ha MNIC K cepeanHe XXI Beka oLeHNBaeTCA
B cpefHem no Poccunm B 4%.

Hanbonee nepcnekTUBHbIMU paioHaMW ANA Pa3BUTUA FennosHepreTukn asnswTca Mpumop-
CKUI Kpawn, 1oXHaA YacTb XabapoBcKoro Kpaa m AMypcKkon obnactu, rge rogoBas NpoposiKu-
Te/IbHOCTb COJIHEYHOro cuAHmA cocTtasnAeT 2000-2600 yacoB, cymMmapHaa CONMHeYHasa paguna-
LuMA, NPUXOAALLAA Ha 3eEMHYI0 MOBEPXHOCTb 3a rof, — 6onee 1100 kKBT-u/m?. B HacToALWwee BpemMa
B Poccnum HacumnTbiBaeTca 49 pgencrteyowmx C3C ¢ yCTaHOBAEHHOW MOLWHOCTbIO OT 5 o 105 MBT,

LBe N301MpOBaHHble dHeprocnctemMol — bataranm (AKyTna) n Men3sa (3abankanbe), npoeKkTnpyeTca

n ctpoutca 28 C3C.

Puc. 2.8 YoenvHasa 20008as 8bipabomka mensio80U 3Hepauu NJI0CKUM COJTHEYHbIM KOJIZIeKmopoMm 3a 6a-
30801l nepuod 1991-2010 22. (kBmeu/m?) (a) u ee usmeHeHua (kBmeu/m?) 0na nepuodos 2021-2040 2e. (6),
2041-2060 22. (8) u 2080-2099 22. (2) no omHoweHuto K 6a3080My nepuody, pacCHUMaHHvle N0 aHCambs11o
modenet CMIP6 8 ycnosusax cueHapua SSP2-4.5
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B TeueHune XXI Beka B Poccunn oxmpaeTtca GopmMmpoBaHie OOLWNPHBIX NETHUX NMOJIOXKWTENIbHbIX aHOMa-
NNIA CyMMapHOW CoNTHeYHOW pagnaunn. CHUXKEHWE Nprxoda paavauny B 3MMHUIN Neproa NpakTuyecku
Ha BCEN TeppUTOPUMN CTPaHbl, @ B BECEHHUI N OCEHHWUI ce30Hbl Ha ATP B 06LLieM roqoBoM npuxoae
nponABATca cnabo. B HacToAwee Bpemsa 1 B 6n1nM3Kol nepcrnekTrBe B Poccum Hambonee peanbHbIM Ha-
NnpaBfieHNEM MPaKTUYECKOTO NCMOSb30BaHUS CONTHEYHOW SHEPTUN ABMAETCA TenNocHabXeHue. PocTt
TemnepaTypbl Bo3ayxa B XX| Beke 6yfeT cnocobCcTBOBaTb YBENMNUEHNIO BbIPabOTKYM TEMIOBON SHEPrun
NAOCKUMIW CONTHEYHbIMYM KOJIIEKTOPaMy B 6€3MOPO3HbIl NeproA, 0CO6EHHO B 3anagHbIX U K0XKHbIX pali-
oHax Poccun. [laxke B ceBEPHbIX U CEBEPO-BOCTOUHbIX paioHax ATP pocT TemnepaTypbl NEPeKPOET Npo-
rHO3MpPYEMOE YMEHbLLEHVE CONTHEUYHON paAvaun, U UCNONb30BaHME COMTHEYHbIX KOJINIEKTOPOB B pe-
XKVMe ropsiuero BOAOCHA0XeHNA MOXKET CTaTb peHTabenbHbIM (puc. 2.8).

Poccninckaa Oepepaumsa 3aHMMaeT NepBoe MeCTO B MMUpe MO BETPO3HEePreTMyeckomy noTeHuunany.
Ha ETP nepcnekTuBHbIMW ANA pa3BepTbiBAHUA CUCTEMHOWN BETPOIHEPreTUKM ABMAAIOTCA panoHbl Konb-
CKOro MoJslyoCTpoBa, NpunbpexHble Tepputopun benoro mopsa, menkosoaba MMHCKOro 3anuea, Npu-
bperkHble YacTy akBaTtopuu JTagoru, npearopba CeBepHoro KaBkasa, npnbpexHasn yactb Kacnns, mex-
aypeube Bonru v loHa; Ha ATP - 1oXHaa yacTb [Npumopckoro Kpas.

OaHMM 13 MHOroo6eLLaLWMX BO30OHOBSEMbIX MCTOYHUKOB B HAaCTOALLEE BPeMA MPU3HAETCA OpraHnye-
cKkanA Gromacca. MakcMManbHbIM CyMMapHbIM SHEPreTMyYecKnm noteHumanom bromaccbl obnagatot VpkyT-
cKkaa obnactb, tor KpacHosipckoro Kpas, Bonoroackan, ApxaHrenbckasi, KnpoBckas, JleHuHrpaackas obna-
ctu, Mepmcknii Kpai, Pecnybnvka Komu.

Bo MHOrux nccnefoBaHuAx, NOCBALLEHHbIX YYyBCTBUTENIbHOCTU BO30OHOBNAEMbIX MICTOYHUKOB K M3Me-
HEHUIO KJZIMMaTa, OTMEYaeTCA, YTO NU3MEHEHNE PECYPCHOIo NOoTeEHLMaa CONMHeYHon, BeTpOBOVI n 6uo-
SHEePrnn 6y,u,eT HOCUTb NpenmyLeCcTBEHHO perl/IOHaJ'IbeII7I XapaKTep.

Poccua obnagaet 6onbMy 3anacamm NOA3EMHbIX TEPMasibHbIX BOA, KOTOPble HaxoaATcAa Ha KamuaTke
n Kypunbckunx octpoBax, B 3anagHo-Cnbupckom HedpTerasoBofoHOCHOM bacceiHe, B [larectaHe, YeuHe,
NHurywetnm, CeBepHon OceTtnn, CtaBpononbCckomM 1 KpacHogapckom Kpasx. B HacTosALee BpemA BBeAEHbI
B aKkcnyaTayuio Mayxetckaa (18 MBT), BepxHe-MyTHoBcKas [eoT2C (12 MBT), NONHOCTbIO aBTOMaTU3U-
poBaHHasa MyTHoBcKasa [eoT2C mowHocTblo 50 MBT 1 aBe leoT2C Ha KypunbcKumx octpoBax. B nocnegn-
Hee BpemA LWMPOKOoe pacnpOoCTpPaHeHMeE NOyUMIo NCNOb30BaHNE HU3KOMOTEHLMANbHOIO Tena 3emnu
Ha 6a3e TenoBbIX HACOCOB, KOTOPbIE MOTYT NMPUMEHATLCA B PA3/IMYHbIX TUMAX 34aHWIA Y COOPYXKEHWIN ANna
OTOMJIEHUA, rOpPAYEro BOAOCHAOXKeHWA, KOHANLNOHNPOBaHNA (OxnaxaeHna) Bo3ayxa u ap.

Mepepaua 3neKTposHeprum TPOBbIE Harpy3Ky ABMSIOTCA MPUYMHaMK Hanboree
CEepPbe3HbIX N TPYAHOYCTPAHUMbIX HEMOMAAOK, TaK

Bo3gylwHble NMHWKM  3neKTponepeaad OCOOGEHHO  KaK OHM HOCAT He TOUEUHbI XapaKTep, a BO3AEeNCTBY-

noaBep»eHbl  BIVAHNIO  KNNMaTUYECKNX BO3[J,eI\/'I- IOT Ha MPOTAXKEHHbIE YYaCTKN BO3AYLUHbIX JIHUIA.

CTBUN 13-3a UX NPOTAMEHHOCTU. [ononegHble 1 Be- rOJ'IOJ'Ie}J,HO-BETpOBbIe Harpy3ku Bbi3bIBalOT HE TOJIbKO
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00pbiBbl MPOBOAOB, HO 1 pa3pyLUeHMe HECYLLIX OMNop.
B netHu neprog ocobyto onacHOCTb NPeaCcTaBnAloT
rPOo3bl 1 BOMHbI TEMJa, Tak Kak Mpu BbICOKNX TeMme-
paTypax BO3gyxa MPOUCXOAUT PaCTAKeHue MpoBO-
[OB, MPW 3TOM BO3MOXHbl X NPOBMCAHNE N KOHTAKT
C CcoceaHMM NPOBOAAMMW, BbI3bIBAIOLMIA KOPOTKOE
3aMblkaHve. Habnogaembli pocT TemnepaTypbl BO3-
[yXa B LIeJIOM HEeraTMBHO CKa3blBAeTCA Ha QYHKLU-
OHVPOBAHUWN NINHWNIA 3neKTponepedady. YsennyeHune
YMCna CyTOK C SKCTPEMAsIbHO BbICOKUMM 3HAUEHNAMMN
TemnepaTypbl BO34yxa B NETHUIN CE30H OTpuLaTeNb-
HO BNMAET Ha NPOLECC nepenayn MeKTPosIHepPrv,
NPUBOAUT K YMEHbLLEHWNIO NCXOAHOW NepefaBaemon
MoLHOCTU. [pn NOBbIWEHMX TemnepaTypbl BO3AY-
xa 6onee +35 °C BO3HMKAET OMACHOCTb aBapUIHbIX
cutyaumn npy neperpese J19M, 4To MOXeT BbI3BaTb
npeKpaLleHne nepegayn sneKkTposHeprmu. Nosbiwe-
HWA TeMnepaTypbl BO34yxa B 3VIMHWUIA NEPUOL, 1 yBe-
NNYEHre CNyYaeB BbIMNAfEHVA XUAKNX OCAAKOB, B TOM
yncne NepeoxnaKAeHHOro JOXKAA, NPUBEAYT K POCTY
PUCKOB OMACHOrO rononenoobpa3oBaHMA 1 aBapuii
Ha JI2M. BakHbIM MeponpuATMeM, HamnpaBieHHbIM
Ha nNpefoTBpalleHne yuwepba OT BETPOBbLIX Harpy-
30K, ABNAETCA BblpyOKa AepeBbeB Baonb JIIM. Ewe
OOHO HeobXoAUMOW afanTaLUMOHHON MepPOn ABNA-
€TCA BbINOSIHEHME PErNIAMEHTOB MO OOC/YKMBAHMIO
N KCMJyaTaumn 31EMEHTOB CUCTEMbI SNIEKTPOCHA0-
»eHuAa. CBoeBpeMeHHaA 3ameHa npedaBapuiHbIX
Ornop ¥ NPOBOAOB HE TOJMbKO MOBbLICUT HAAEXHOCTb
J1301, Ho 1 6yAeT SKOHOMMYECKU BbIFOAHA, MOCKOSbKY
3aTpatbl Ha afanTauuio He OyayT NpeBbIwaTh NPOrHo-
3upyemble ylepbbl. Kpome Toro, B yC/IOBUAX MeHs-
lOLLeroca KanMmarta BaXKHO CBOEBPEMEHHO YTOUHATb
N aKTyanm3nmpoBaTb KapTbl KNMMATUYECKOro panoHu-
pOBaHWA, NCNOMb3yemble NPU NPOEKTUPOBAHNN -
HWUI 3neKTponepeaau.

TpaHcnopT

Knumat n ero nsmeHeHus oKasblBaloT 3HAUYUTENb-
HOe BO34eNCTBME HAa COCTOAHME HAa3eMHON TPaHC-

56

NOPTHOM (aBTOMOOUNBbHbIE

NHPPACTPYKTYpbI
N KenesHble JOpOory, MOCTbl, TOHHeNW, NOPTOBas
NHPpacTpyKTypa 1 np.), obecneyeHne opraHu-
3aumn aBmxKeHnA U 3GPeKTUBHOCTb QYHKLNOHM-
pOBaHUA TpaHCMoOpTa (pacxofbl Ha cofepkaHue
06beKkToB, 6€30MacHOCTb [ABMXEHWA, CKOPOCTb
TPAHCMOPTHbIX MOTOKOB M np.). POCT 3MMHMX
TemnepaTtyp BO34yXxa W COKpalleHue XONOAHOro
nepuoga 6naronpuATHbI ANA YBENMYEHUA CpPo-
KOB 3KCnyaTaumn MalnH, Nepuoga Hasuraymm
Ha MOPAX 1 peKax, CHUXEHNA PAacXOA0B Ha CTPOU-
TeNbHble Y PEMOHTHble paboTbl. OgHaKo noTenne-
HVe CONPOBOXKAAETCA YacTbiIMM Nepenagammn Tem-
nepaTypbl, KOTOpble CNOCOOBCTBYIOT YCKOPEHHOMY
pa3pyLeHNo NOKPbITUA aBTOMOOW/bHbBIX [OPOT.
OCobOeHHO MHTEHCMBHO MpoLecc pa3pyLlleHns
MaTepuranoB MPOUCXOAUT MPU YacCTbIX Mepexo-
Aax TemnepaTypbl Bo3gyxa yepes 0 °C, noBTopse-
MOCTb KOTOPbIX 0COOEHHO BO3pacTeT B 3anafHoum
yacTtn Poccnm n Ha JanbHem BocToke. YBenuuyeHune
KONMMYeCcTBa XUAKNX OCAAKOB, CONPOBOXKAAIOLLMX
oTTenenu, ABNAETCA [OMONHUTENbHbIM GpaKTOPOM,
ycunuBeawwmm npouecc paspyweHuna. Bnnadne
3Tux 3pPeKTOB HarNAAHO NPOABNAETCA Ha COCTO-
AHUN aBTOAOPOr yXe B HacToAwee Bpemsa. [lpn
3TOM YBENMYMBAIOTCA pPacxofdbl Ha TaK Ha3blBae-
MbI «<AMOYHbIN» PEMOHT.

MoBbilWeHVEe TemmnepaTypbl TakXe MpoBOLMpYyeT
TasiHe MHOrOJIeTHEMEP3/bIX TPYHTOB, Bbi3blBast
HeraTVBHble BO34ENCTBUA Ha TPAHCMOPTHYIO WH-
bpacTpyKTypy, BKJOUas as3pOAPOMbl, aBTOMO-
O6UnbHble AOPOrn. YBENNYEHNE MOLLHOCTY CE30H-
HOro NpoTaMBaHWA U Aerpagauna MHOTONIETHEN
Mep3/10Tbl Y>Ke NPUBOAAT K POCTY YnCna Cyyyaes
nedopmMaumm 1 paspylieHna TpybonpoBoaos. by-
AyT YCUNIMBATbCA U TaKMe OMacHble NPoLecchl, Kak
OMON3HY Ha OTTAaUBAOLMNX CKJTIOHAX U MeANleHHOoe
TeueHue Tanoro rpyHTa (conuoniokuus). K Hera-
TUBHbIM NMOCNEeACTBMAM POCTa TeMMNePATypbl BO3-
AyXa OTHOCWUTCA W COKpaLLEeHMe SKCriyaTaunoH-
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HbIX CPOKOB M MPOMYCKHOW CMOCOOHOCTN 3UMHMX
(nepoBbix) gopor.

3HaunTenbHOE HeraTUBHOE BAUAHME OKaXXeT Mpo-
rHosnpyemoe K cepeguHe XX| Beka yBenuyeHue
MAKCMMaNbHOW MHTEHCUBHOCTU U CYTOYHOIO MakK-
CIMyMa OCafKOB KakK B TeMJIbl, Tak 1 B XONOAHbIN
nepuopbl roga. CnnbHble JOXAW B TENbIN nepu-
O COMpPOBOXAAKTCA HABOOAHEHUAMU U MaBOA-
KaMu, KOTOpble HAHOCAT CYLUEeCTBEHHbIN yuiepb
TPAHCMOPTHLIM KOMMYHUKaUMaM. OCobeHHO 3Ha-
YynTeNbHBLIMKA MO MacwTaby u yuwepby ABnAlTCA
BbI3BaHHble TapyHaMu JNMBHEBbl€ HABOAHEHUA
B Mpumopckom Kpae n Amypckor obnactu. B xo-
NOAHDbIN Nepunog roga Bo3pacteT NOBTOPAEMOCTb
CUJbHbIX CHEronagos, KOTopble MOTyT 3aTPYAHUTb
aBTOMOOW/IbHOE U »KeNe3HOAOPOXKHOE ABMXKEHME,
YBENNUNTCA U PUCK CXOAA CHEXHbIX NlaBUH, BO3-
[AENCTBUIO KOTOPbIX Hanbonee NoaBepP>KeHbl aBTO-
poporun CeBepo-KaBkasckoro v [JanbHEBOCTOUHO-
ro PermoHoB.

MocnencTsnsa M3MEHEHWUs KvMMaTa, Bbl3BaHHblE
pPOCTOM TemnepaTypbl, WU3MEHEHUEM peXrMa
0CaAKOB U MOBbILIEHNEM YPOBHA MOPS, OKaXyT
3HaunNTeNbHOE BNMAHWE HA BHYTPEHHee cyno-
XOACTBO. YBENMYeHne MOBTOPAEMOCTU 3acyX
BbI3OBET CHWXXEHWE YPOBHA BOAbl U CKOPOCTM
TeyeHus, YTo byaeT co3gaBaTb NPEnATCTBMA ANA
HaBMraLumn 1 NPUBOAUTL K POCTY YKCA aBapuii
(Nnocapjok Ha Menb) U yBenMyeHuto notpebre-
HUs Tonnuea. PocT uncna nonoesoauin npueeget
K NPUOCTaHOBKE Cy1OXOACTBA, U3MEHEHMAM B pe-
XMMax U Mmopdosiornn NpoLeccoB ocagkoobpa-
30BaHNA B peKax M MOBpPEeXAEHMAM OGeperosbix
[fopor, camux 6eperoB 1 MNPOTMBOMNABOAKOBbIX

COOPYXXEHUN.

Ha BO3,D,yLUHbII2 TPaHCNOPT 3Ha4yuUTesNIbHOE BNA-
HWE OKa3blBalOT yBEIMYEHNE NOBTOPAEMOCTU Bbl-
COKUX TeMnepartyp BO3ayxa, ycumneHme WwTopmos,

yBeNMUYEHME KONMYECTBA 0CAZIKOB, MNOAbEM YPOB-
HA MOp#A, YrpoXKawwmii NHPpacTpyKType aspo-
NOPTOB, PACMNONOXKEHHbIX Ha NOGEPEXbsAX Ha He-
60NbLLUON BbICOTE Haf YPOBHeEM mMops. Hanpumep,
POCT TeMnepaTypbl BO3ayxa B COYETaHWM C NOBbI-
LIEHHbIMW 3HAUEHUAMN YAENbHOW BNAaXXHOCTW MO-
KET 3HaUMTENbHO NOBANATb Ha MAaKCMMalbHO A0O-
NyCTUMYIO B3/IETHYIO MacCy camoreTa. YKe ceinuac
B Poccnn nHorga 3akpbiBaloTCcA a3ponopTbl B CBA-
31 C 3aTONJIEHMEM B3/IETHOWN NONOChl. Bo3moxkHoe
BO3pacTaHue NMOBTOPAEMOCTU OMACHbIX ABMAEHWUN,
TaKUX KaK yparaHHble BeTpbl, TyMaH, rpag, nec-
yaHble Bypu, MOXKET YBENNUUTb YNCIIO 3afepXKeK
N OTMEH MOJIETOB, CBA3AHHbIX C MOrOAHbIMU YC/O-
BMAMMK. HageXXHOCTb aBMaTpPaHCNOPTHOW CUCTEMDI
BO MHOIMOM 3aBUCUT OT XapaKTEPUCTUK CPeacTB
CBA3M U HAaBUrauunM B CUCTEME BO3AYLWHOro Npo-
CTPaHCTBA, a 3TN 06EKTHI MOABEPKEHbI OTKITHOYE-
HUAM 13-3a aTMOCHEPHDBIX ABNEHUI, TAKUX, HAaNPU-
Mep, KakK MOJTHUN.

B uenom, napameTpbl paboTol

BCeEX BW-

[OB TpaHcnopTa (BKAYas MaTepuanbHblie/
NHXEHEePHO-TEXHNYECKME PELLIEHUS, YCIOBUA SKC-
nayaTaunu, WCNosib3yeMble roploye-CMa3oUHble
N UHble pacxofHble MaTepurarsnbl), a TakXKe agek-
BATHOCTb 0OLLECTBEHHbIM HyXXAaMm (yCnoBua npe-
AOCTaBNEHNA YCYr, HAAEXHOCTb, CBOEBPEMEH-
HOCTb, 6€30MacHOCTb Y KOMQOPT MacCCakMpoB,
KauyecTBO OOCNYXKMBaHUS 1 NEPEBO3KN FPy30B)
MOKHO B TEKYLLEM NOpAAKe aaanTUpoBaTb K Me-
HAIOWMUMCS NPUPOAHbIM YyCNoBUAM. AaanTauus
K M3MEHEHUI0 KMMaTa MOXET OCYLIeCTBNATb-
CA MO3TanHo, rMaBHbIM 00Pa3OM B OTHOLLEHUN
TPaHCNOPTHOW MHOPACTPYKTYPbI, CO3aBaeMON
B pacyeTe Ha ANIUTENbHbIV CPOK CNyX0bl (Hanpu-
mep, 100 net). CnoxkHee afanTMpoBaTbCA K POCTY
NMOBTOPAEMOCTIN OMACHbIX ABJIEHWI, UTO TpebyeT
pa3paboTKN HOBbIX MOAXOMOB K OLEHKE KNMMaTU-
YeCcKux napameTpoB, 0COOEHHO Ha CTaaun Npo-

EKTNPOBaHUA.
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Taknm o6pasom, Habnogaemble U OXuAaemble
KNMMaTUUYECKNE N3MEHEHMA TEPMUUYECKOro pe-
XVMMa 1 pexuma yBriaKHEHUS OKa3blBaloT B Lie-
NIOM HeraTMBHOE BO3AENCTBME HA COCTOAHUE
N GYHKLUMNOHNPOBAHNE HAa3eMHOWN TPaHCMOPTHOM
nHopacTpyKkTypbl. OCHOBHble BMAbI Hebnaro-
MNPUATHBIX BO34ENCTBUIA, OOYC/IOBNEHHbIX MPO-
NCXOAAWMNMUN  KIMMATUUYECKMMU  U3MEHEHVAMN,
NPOABNATCA yXKe B HacToslee Bpems. ITa UH-
dopmMauma fomkHa 6biTb yuTeHa NMpu NPOEKTU-
POBAHMM TPAHCMOPTHbIX YCTPONCTB U COOPYKe-
HUW, TMPUHATAM  KOHCTPYKTMBHO-TEXHUYECKNX
N OPraHN3aLNOHHO-TEXHONIOMMUYECKUX PELLEHNN,
onpeneneHnmn ypoBHs NpriemsIeMbIX PYCKOB, pas-
paboTke MeponpuATUIA NO CMArYEeHUo nocnen-

CTBUI OT U3MEHEHMA KNMaTa Ansi TPaHCMNOPTHOW
NHOPACTPYKTYPBDI.

CrpoutenbctBo n KKX

OgHum un3 CyleCTBEHHDbIX I'IpOFIBJ'IeHVIVI n3meHe-
HUA KNMmaTa Ha TeEppUTOPUNNA Poccnmn asnaetca

O =M WO~ @0

TeHOEHUMA COKpalleHMA MNPOAOIKUTENbHOCTHN
oTonuTenbHoro nepuoga (o 5 cyt/10 net Ha ce-
Bepe ETP) u ymeHblieHMA rpagyco-CyTOK OTO-
NUTENbHOrO Nepuoaa, ABMAIOLWErocA OCHOBHbIM
pacyeTHbIM MapamMeTpPoM MNpPU MPOEKTUPOBaAHUN
OrpaXxJamLmx KOHCTPYKUMA. Takme n3meHeHuA
CnocobCTBYOT yBenuueHunto Tennoson 3ddek-
TUBHOCTM CYyLLUEeCTBYIOWMX 30aHUN U B nepcnek-
TVBE MOTYT NPUBECTU K 3aMETHOMY YMEHbLUEHWIO
YPOBHA 3HepronoTpebneHna B 3MMHUI Mepuog
(Ha ETP —Ha 12-15%). OgHaKo B HacTosLee Bpems
npouecc noTenneHnsa CoONnpPoBOXAAETCA MAaCCOBbI-
MW «NepeTonamm» N <HegoToNaMMy, CHUXKAIOLLNMIN
ypoBeHb KOMGOPTHOCTU XKIAbIX 34aHNI U NPenAT-
CTByIOWUMUN SHeprocbepexeHuto. e K cepeau-
He XX| BeKa B 5-7 pa3 yBennumutcA yacTtota 3um,
CBAA3@aHHbIX C BbICOKMM M1306bITOYHBIM TEMSTIONOTPE-
6neHnem, BEpOATHOCTb KOTOPbIX B KOHLe XX BeKa
cocTaBnana nuwb 5% (puc. 2.9). Ana nisneveHns
NoTeHUManbHbIX BbIrog HeobxoaAMMO BHeApeHUe
COBPEMEHHbIX TEXHONOrM NPOU3BOACTBA SHep-

TN 1 TeNNOCHAGXeHNA.

Puc. 2.9 V3meHeHue 3¢hghekmusHOCMU PYHKUUOHUPOBAHUSA CUCMEMbI MeNIOCHAOXeHUA: a) My/lbmuniu-

Kamop yacmomel pedOKux (803M0XHbix 1 pa3 8 20 iem) SkcmpemMymos Yuc/ia OHel ¢ U36blMmoYHbIM mensio-

nompebneHuem 8 2050-2059 22. no omHoweHuto K 1990-1999 22.; 6) dons (%) yucna OHel ¢ u3bbIMOYHbIM

mensionompebneHuem om obwieli NpodoIKUMeEIbHOCMU 0OMOonNUMesIbHo20 nepuodad 8 2090-2099 2e.

B ycnoBuAx noTennieHns BaXKHOW 3afaveit CTaHo-
BWTCS NOJepKaHue TennoBoro komdpopTa B 34a-
HWUSAX HE TOJIbKO B XOSOZHbIN, HO U B TEMJIbI CE30H.
PocT nedurunTta xonona, ABNAOLIEroCA NHAEKCOM
NOTEHLUMNANbHOTO 3HepronoTpebneHns B Tennoe
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BpemsA roaa, Ha bonbuien yactu Tepputopun Poc-
CMVW NPOABNAETCA MO JaHHbIM HabnogeHn yxe
B HacTosALee BpemA, Npuyem He TonbKo Ha ETP,
HO 1 Ha ATP. B cBA3M C 3TMM 0cobyio akTyanb-
HOCTb npuobpeTaeT 3afjaya NPOEKTUPOBaAHUA
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n BHeAPEeHNA 3¢(1)eKTI/IBHbIX camcTem KoHaAMUumo-
HNPOBaAHNA, MaKCMaJIbHO MOJIHO YYUTbIBalOWNX
HEO6X0[J,I/IMbIe KNnMaTtnyeckne Xapaktepuctunkin

n NX N3AMeHEHNA.

Oxngaemoe no mMepe notensieHNA KnvmaTa n3s-
MEHEeHMe peXxnma BbiMaAeHUA OCAAKOB MOXeT
OKa3aTb 3HauMTeNbHOe BO34eNCTBUE Ha GYHKLMO-
HUPOBaHNE CUCTEM BOLOCHAbXeHNA N BOJOOTBE-
AeHnA. PoCT aKCcTpeManbHOCTN 0cagKoB byaeT npo-
ABNATbCA KaK B YBE/IMYEHUN UX MHTEHCUBHOCTU
(Ha pa3HbIX BpemMeHHbIX MacwTabax), Tak 1 B 13-
MEHEeHMN NPOAOIIKUTENBHOCTY NepnoaoB C Aedu-
umMTom ocagkoB. CornacHO MOAEeNbHbIM OLEHKaM,
K cepeguHe XXI Beka oxmnpgaeTtca yBenmyeHmne He-
NPEpPbIBHON MNPOAOIKUTENIbHOCTA  3aCyLUMMBbIX
NepuofoB B LEHTPASIbHbIX W KOXHbIX PanoHax
ETP n npuneratowmx panoHax 3anagHon Cnbupw,

a Takxe B [lpuamypbe, Npumopbe 1 Ha Kamuart-
Ke. K KoHLy Beka Ha toro-soctoke ETP moryT ot-
MeuaTbCA 3acyLUnnBble NEPUOAbI SKCTPEMANIbHOM
NPOAOIIKNTENBHOCTM, NPEBbILIAIOLLEN COBPEMEH-
Hble cpegHue 3HauyeHua 6onee yem Ha 1 mecau.
BmecTe ¢ Tem pOCT CyTOUHbIX KCTPEMYMOB OCaA-
KoB (puc. 2.10), coueTaowminca C yBenmyeHnem nx
WNHTEHCMBHOCTM, NMPUBOAUT K Npobnemam C BoAo-
oTBefeHMeM. YXe B HacTosLlee BpeMsa CTaHOBUTCA
aKTyanbHOW MOfepHM3auna cuctem BogooTBefe-
HNA Ha OCHOBE NCMNOJIb30BaHUA HOBbIX HOPMATWB-
HbIX 3HAaYEeHWI NHTEHCUBHOCTN OCafKoB. PocT cy-
TOYHbIX MAaKCUMYMOB OCafIKOB B XONOAHbIN Ce30H
OKa3blBaeT TakXe HebnaronpnATHOe BO3[eNCcTBMe
Ha YHKUMOHMPOBaHME FOPOACKOro TpaHcnopTa
N NPUBOAMUT K CYLLECTBEHHbIM AOMOMHUTENbHBIM
3aTpaTam Ha NoaAep»KaHne HoPMasbHbIX YCIOBUIA
ropoACKon cpefbl.

=8 10 25 40

Puc. 2.10 V3meHeHue (8 %) ce30HHbIX MAKCUMYMOB CYMOYHbIX CyMM 0caokos 8 2050-2059 22. no omHowle-

Huto K 1990-1999 22. 019 x0/100HO20 (a) u mensio2o (6) ce3oHo8

B nocnepgHue pecatuneTma coxpaHaeTca TeHOeH-
UMA K YCKOPEHHOMY CTapeHUuIo OrpaxaatoLymx
KOHCTPYKUWUIA 3aaHMiA. OTo 0OyCcnoBneHO MNOBbI-
LWeHneM TemnepaTypbl 3UMHEro Ce30Ha U POCTOM
yncna gHen C Nepexofaom TemnepaTypbl Bo3gyxa
yepes 0 °C (puc. 2.11), 3aMeTHO NPOABAAIOLNMCA
Ha ETP v B 10XHbIX pernoHax Cnbupu n JanbHero
Boctoka. [lononHuTenbHbiM GakToOpoM, yCUnnBa-
OWUM NpoLeCcC CTapeHunsn, ABAAETCA YBennyeHne

o6u.|,ero KonnyecTtBa 3MMMHUX OCaaKoB 1 B ocobeH-
HOCTU KOJInYeCTBa XNOKNX N CMeLlaHHbIX OCaKOB,
conpoBoxaawwmx otrenesin. I'Ip|/| cTponTenbCTBE
HOBbIX N PEMOHTE CyLLeCTBYOLWKNX 06BbEKTOB Le-
necoo6pa3Ho MCNoNb30BaTb KOHCTPYKTUBHbDIE pe-
LeHWA, HanpaBJZIeHHbIE HAa YMEeHbLUEeHWNE YyBJ1aXHe-
HMA CTEH 34aHUI, a TaKXe MaTepualibl, MMmerune
HaaJiexallyto CTOMKOCTb B OTHOLUEHUM LMKNOB
3aMOpaXnBaHUA N OTTaBaHUA.
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Puc. 2.11 V3meHeHue kiumamuyeckux (hakmopoe 00/1208e4HOCMU COOPYKeHUL No OaHHbIM HabIrOeHUU (cre-

8a) U pe3ysibmamam MoOesIupo8aHus (Cnpasa): a) ckopocme u3meHeHuUs (OHU/101em) Yucsa OHeli ¢ nepexo0om

memnepamypel 8030yxa Yepes 0 °C (Hoabpb—mapm) Ha uHmepaarne 1961-2020 22.; 6) usmeHeHue Yucs1a OHeu ¢ ne-

pexodom memnepamypsl 8030yxa Yepes 0 °C (Hobpb —mapm) 8 2050-2059 22. no omHowieHuto K 1990-1999 2e.

B ycnoBumax meHsAwLWeroca knumaTa ana obecne-
yeHnA 6e30nNacHOCTY 3[4aHUN U COOPYXKEHU He-
06X0AMMO yunTbIBaTb OCOBEHHOCTU M3MEHEHUA
TeMnepaTypHbIX KNMMaTUYECKUX BO3AENCTBUN,
ANA XapaKTepPUCTUKN KOTOPbIX MCMONb3YTCA pel-
Kre 3KCTpeMyMbl MMHVUMAIbHON 1 MaKCUManbHOWM
TemnepaTtypbl Bo3dyxa. BepoATHOCTHbIN aHanu3
N3MEHEeHMA rofOBOro MakCMMyma TemrepaTypbl
BO3Jyxa nokasbiBaeT, yTo B 1991-2020 rr. 3Haue-
HMA 3TOW BeNWYMHbI, NpesBblwatowmne 50-1 npo-
ueHTUNb anAa nepuoga 1961-1990 rr., B HEKOTOPbIX
pavioHax Habnoganucb NPaKTUYECKU eXerogHo
(4acToTa Takmx cnyyaeB B nocnegHee TpuauaTtu-
netve yeenuuunacb NO OTHOLWEHUIO K nepuoagy
1961-1990 rr. 6onee uem B 1,8 paza). OgHoBpeMeH-
HO yacToTa noasnenna B 1991-2020 rr. 3HaYeHUN
rogoBOro MakcMmyma mnpu3eMHON Temnepatypbl,
npesbiwaowmx 90-n NpoueHTUNb ANnA Nepuoga
1961-1990 rr., yBenuumnacb B HOKHbIX panioHax
ETP n ATP B 5-6 pas.

C TOUKM 3peHna HapeXHoCTU GYHKLMOHMpPO-

BAaHWA Pa3fINUHbIX KOHCTPYKLUIA, OOBEKTOB WUH-
GpacTpyKTypbl U CUCTEM XM3HeobecrneyeHus
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NMPUHLMUNNANbHBIM SIBAAETCA COOTBETCTBME pe-
anbHbIX KNMMATMYECKUX YCIOBUA TeM HOpMa-
TUBAM 3KCTPEMasIbHOCTU, KOTOPble 3aaBanunchb
npu ux NPoeKTUpPOBaHUU. Bbibop Kputepures
ANs onpepeneHna TpebyeMon XKecTKOCTU Hop-
MaTUBOB C YYE€TOM M3MEHEeHWI KnumaTa Lene-
Co06pa3HO OCyLeCcTBNATb HA OCHOBE aHanu3a
PUCKOB KPUTUYECKMX BO3ENCTBUI Ha BbIOpPaH-
HOM BPEMEHHOM MHTepBane (T.e. BEPOATHOCTY
HaCTynieHna KPUTUYECKOTO COObITUSA B Teue-
Hue BblOpaHHOro nepuoga). OueHKa pPUCKOB
3KCTpeManbHbIX TeMNepaTypPHbIX BO34eNCTBUN,
NPEBbILALWMX PacyeTHYl0 TemnepaTypy Hau-
6onee XapKux CyToK Aana 6as3oBoro nepuo-
pa (puc. 2.12), nokasblBaeT, UTO K cepepuHe
XXI
pucka Ha 6onblwen Yactn Tepputopun Poccum

B€Ka B€POATHOCTb COXPaHEHUNA YpPOBHA

npeHebpexumo mana. B To xe Bpema ¢ Bepo-
ATHOCTbO 0,50 Ha 3HauuTenbHoOW TeppuTOpPUN
(Ha tore ETP, B Npumopbe n npunerarowmx pe-
rMoHax) COOTBETCTBYIOLME PUCKM YyBenmyaTca
NPUMEPHO B 5 pas, YTO O3HayaeT NpaKkTUvecKun
Henszbe)KHoe HacTyrnneHne paccMaTpuBaeMoro
HebnaronpuATHOro cobbITUA.
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Pe3ynbTaTbl OLEHKN NMPUKIAAHbBIX KAMMATMUECKMX
rokasaresieil, B TOM YMc/ie XapakTepUCTUK KCTpe-
MaJIbHOCTW, MO AaHHbIM HabnloAeHUA 1 pe3ynbTa-
TamMm MOAENNPOBAHUS HarMAAHO MOKAa3blBaloT, UYTO
OOHOBJIEHVIE HOPMATUBHbIX MAPAMETPOB, OCHOBAH-
HOE TONMbKO Ha UCTOPUYECKUX AAHHbIX, HE MOXEeT
CYMTaTbCA [AOCTAaTOYHOW Mepon AnA adanTauumu
K UI3MEHEeHUAM KNnmaTa, 0COOeHHO ecnii peyb naet

O CTPOUTENBCTBE 0OBEKTOB C ASINTENIbHBIM CPOKOM
aKkcnnyataumn. Heobxoavmo TecHoe B3auMMopmewt-
CTBUE CMNELNannCTOB-KNNMATONIOroB 1 NpeacTa-
BUTENEN 3aUHTEPECOBaHHbIX OTpac/en C Lenblo
BbIpabOTKM HOBbIX MOAXOAOB K oOnpeaeneHnio
HOPMAaTUBOB SKCTPEMAIbHOCTM Ha OCHOBE BEPOAT-
HOCTHbIX OLIEHOK OXKNAeMbIX M3MEHEHWI U C yye-
TOM VHTEPECOB KOHKPETHbIX NOTpebuTene.

Puc. 2.12 BepossmHOCMHble OUeHKU My/lbmuniukamopd puckd 3KCmpemasibHO 8bICOKOU memnepamypel

8 2050-2059 22. no omHoweHuto K 1990-1999 22.: a) 5-U npouyeHmuse; 6) 50-t npoyeHmMus1b. OueHKU NoJsy-

YeHbl npu 3a0dHUU 8 Ka4ecmae Kpumu4eCcKo2o ypOBHA 6a308bix napamempog memnepamypeol Haubonee

Xapkux cymok 98%-Hol obecneyeHHOCmMu

NHdpacTpyKTypa B 30He MHOroneTHem
Mep3noTbl

B Poccun mHoronetHemepsnble TPyHTbl pac-
npocTpaHeHbl 6onee yem Ha 60% TeppuTOopUN
CTpaHbl. B nocnegHee pecAtunetve Temneparty-
pa MHoronetHemepsnbix rpyHToB B CeBepHOM
nonywapwun ysenmuunacb Ha 0,39+0,15 °C B 30He
cnnowHoro 1 Ha 0,20+0,10 °C B 30He NpepbIBUCTO-
ro pacnpoCTpaHeHnA, NOYTN NOBCEMECTHO yBeNu-
ymnacb MOLWHOCTb CE30HHO-Tafioro cnos. Takme
N3MEHEHMA YMEHbLUAIOT HeCyLyl CnocobHOCTb
MepP3N10Tbl U CO3[4al0T PUCKM ANA NMOCTPOEHHbIX
Ha Hel coopyeHuin. TpybonpoBoAabl 1 6ONbLINH-
CTBO TOYUEUHbIX W/bIX U MPOMbIWIEHHbIX 06b-
€KTOB B KPMONIMTO30HE MOCTPOEHbI HAa CBaMHbIX
dyHOameHTax 1 onopax. Hecywasa cnocobHoCTb

CBalHbIX PYHAAMEHTOB Y>Ke YMeHbLUnIacb NoBce-
MeCTHO Ha 20-40% (pwnc. 2.13), npuTom 4To 3anac
npouHocTy no CHull goneH 6bITb He MeHee 40%.
B 6nuxanwee pecatunetve Ha Gonbluen 4yacTu
KpPMONNTO30HbI OH ByaeT NpeBbllleH, a K cepean-
He XXI BeKa 3TOT noka3aTtenb OyaeT npeBbiLleH No-
BCEMECTHO.

lepcnekTBHbIE OLIEHKN PUCKOB AnA uHopa-
CTPYKTYpPbl MOKa3bIBaloOT, UTO K cepeamnHe XXI Beka
B 30HY BbICOKOIO pyUcCKa nonagatoT SKOHOMUYECKN
BaKHble 06beKTbl, B TOM umncne 1590 km Tpybonpo-
Boda «BoctouHaa Cnbumpb — Txui okean»; 1260 Km
marucTpanbHbix Tpybonposogos B AHAO; 280 km
xene3sHon goporn Obckas — boBaHeHKOBO. B 30HYy
Hanbonbllero pvcka nomnagatoT ropofa BopkyTa
1 HoBbin YpeHroi.
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M3meHeHUA no oTHoLleHU K 1961-1990 rr.

M3meHeHUA no oTHoweHuto K 2004-2013 rr.

MuH. Makc.

MuH. Makc. CpegH.

)

2000

2020

2050

2100

100 80 60 20

Puc. 2.13 OmHocumerneHsle usmeHeHuUsA (%) Hecyweli cnocobHocmu cealiHbix hyHOameHmMos, obyc08-

JIeHHble ygsesiudeHueM memnepamypol MHo20/1emHel mep3siomel. Pacuem no GHCGM6J7€60My Kaumamu-

yeckomy cyeHapHomy npozHo3y CMIP5 onsa cueHapusa RCP8.5

YMEHbLWNTb Ylep6 MOXHO 33 CUET MHXKEHEPHbIX
Mep aganTauuy CyLLecTByoLWEeN MHPPACTPYKTYpbI
N U3MEHEHMNS HOPM CTPOUTENBCTBA HOBbIX OO bEK-
TOB C yYeTOM OcnabneHuns HecyLein CnocobHOCTU
Mep3/0Tbl.

Mopckas peAaTenbHOCTb

N3meHeHnA KnumaTa OKa3blBalOT 3HauuTeNlbHOe
BNUAHME KakK Ha 6e30nacHOCTb, Tak M Ha SKOHO-
Muyeckyto 3GGeKTBHOCTb BCEX BUAOB MOPCKOM
peatenbHocTn. OcobeHHO 6Gonblwne norogHo-
KNMMaThyecKne pUCKM XapakTepHbl 418 apKTuye-
CKNX MOpEN.

B 6y,u,yu.|,eM B pe3ynbrateé M3MEHEHUA KJiMMaTa
OXNOaeTCAaA YyBeIMYEHNE MNMOBTOPAEMOCTU CUJIb-
HOro Be€Tpa N NHTEHCMBHOCTU LUTOPMOBOIo BOJI-
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HeHns Ha YepHom, A30OBCKOM M AafibHEBOCTOY-
HbIX MOpsX, a Ha bapeHueBom Mope, HanpoTuB,
ero ymeHblieHue. LLitopmoBoe BonHeHne BepeT
K YMEHbLUEHWNIO CKOPOCTU CyfHa, CO3AaeT yrpo3y
CcoxpaHHoOCTU rpy3oB. CUNbHbIV BETep yMeHbLUa-
eT 3pPeKTUBHOCTb N 6€30MaCHOCTb NMOrPy304YHO-
pa3rpy304HbIX paboT B MOPTaXx, BbI3bIBAET CFOHHO-
HaroHHble ABNeHNA 1 ObICTPble N3MEHEHUSA YPOBHS
Mops, co3patome yrpo3y ana 6e3onacHoCcTn cy-
L[OBOXAEHWA.

Noobem cpegHero ypoBHA MOpA OTMevaeTcA
Ha BCeX MOPAX, HO MHTEHCUBHOCTb €ro HeBesnmKa
n B nepsomn nonosuHe XX| Beka, CKkopee BCero, oH
He OyaeT npeacTaBnATb yrpo3bl. B 6onee no3gHumi
nepuopg B YepHom 1 0cobeHHO B A30BCKOM MOpPSIX
YPOBeHb MOPA MOXeT BblpacTh Ha 0,5-1,0 M n Ky-
NUPOBaHME HEeraTUBHOrO BAUAHUA TaKOro pocTa
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YPOBHS Ha MOPTOBYID UHOPACTPYKTYpY U ycno-
BUS MPUOPEKHOrO MaBaHNA CTAHET aKTyasIbHbIM.
Hanbonblume Nnpobnembl yKe B HacTosiLLee Bpems
CO3[al0T U3MEHEHUS YPOBHA Kacnuiickoro mops,
He CBfA3aHHOTo ¢ MMPOBbIM OKEAHOM.

B 6yaywem Ha Bcex Mopsix 1 0COBGEHHO Ha Aanb-
HEBOCTOUHbIX MOXHO OXVAaTb YBENMYEHUs Mo-
BTOPAEMOCTU TYMAHOB B 3VIMHE-OCEHHWIA Nepuog
13-3a yBENNYEHUA NNOLAAM YACTON BOAbI M NOBbI-
LeHUs ee Temnepatypbl. TyMaHbl U IMBHEBOW CHET
MOFYT NPUBECTU K YMEHbLUEHNIO CKOPOCTM Cy0B
B Lienax obecneyeHns 6e30nacHOCTM MopennaBa-
HWA U, KaK CNeACcTBIE, AOMONHUTENbHbBIM 3aTpaTam
Cy[OBOrO BPEMEHM.

Byaywee Bo3gencTBMe M3MEHEHMA  KMMmarta
Ha pbl6OOBHYIO OTpac/b OGyAeT CBA3aHO C M3Me-
HEeHMeM apeasioB pPacnpoCTpaHeHMs pbib 1 3ame-
LeHNEM OZIHMX BMAOB Pblb APYriMM B TPAANLMOH-
HbIX palioHax noBa. [py 3TOM B pa3HbIX parioHax
3TN NPOLECChl MOTYT HOCUTb KaK HEraTUBHbII, TaK

N NO3UTUBHbIN XapaKTep.

I'IpV| COXpaHeHUN cyuwecTBylowero TpeHga Kiin-

MaTUYECKNX W3MEHEeHWN nefoBble  yCNoBUA
Ha Tpaccax CeBepHOro MOPCKOro nyTn 3amMeTHO
n3meHsaAoTcA. Habnopatoweeca cokpalleHne nbaa
Hanbonee APKO NPOABNAETCA B OKPAUHHbIX apKTU-
YyeCcKMX MOPAX B NETHNIN CE30H BMAOTb A0 NOSIHOIO
OuMLLEHNA OTO NbAa B KOHUE Tennoro nepuopa
roga. OgHako, B 3uMHMIA nepuog nep byaeT nosce-
MeCTHO. lNepcneKkTBHbIE OLEHKN U3MEHEHUI Nne-
AoBbIxX ycnosuin B XX| Beke NoKasbIBatoT, YTO neaa-
HOW NOKpPOB OyAeT NPUCYTCTBOBATb HA akBAaTOPUK
CeBepHOro Mopckoro nNyTn 6onee WecTn MecAues
B rofly, Uto ABNAETCA OCHOBAaHWEM AJ1A perynmpo-
BaHuA Poccunckon Qepepaumen mopensnaBaHusa
B CBOEN ApPKTUYECKOW WCKNUYUTENBHOW 3KOHO-
MUyeckonm 3o0He. [losTomy pasBuTue NefoKOsb-

HOro d)J'IOTa pPacCMaTpnUBaETCA KaK HGO6XO,D,I/IMOG

yCNioBrE KPYrnoroguyHoro ¢yHKUMOHMPOBaHNSA
CeBepHOro MOpPCKOro nyTu B OyayLiem.

MOpCKVIe NPOEeKTbl MO OCBOEHUID apPKTUYECKOro
menbd)a B CNOXHbIX MPUPOAHO-KININMaTUNYECKUX
yanoBnAxX nopaBepKeHbl BbICOKMM  NMPUPOAHbIM
PUCKaM, 41O YyBENMUNYUNBAET NX CTOUMOCTDb. Hns-
Kne temMmnepatypbl, CUbHbl€ BETPbI, MNJIOXad BU-
ONMOCTb, aTMOCd)epHOG o6ne,u,eHeH|/|e, MOpPCKoe
BOJIHEHWME, LUTOPMOBbIE HAalrOHbI, IeoBble CKaTUA,
BO34EeNCTBUA Ha COOpPYyXeEHNA KPYMHbIX U TUTaHT-
CKUX NeasaHbIX nonem n a|7|c6eprOB, TOPOCOB N CTa-
MYX, HaBaJibl Jib[la Ha 6eper, neaoBand sK3apaunmA
OHa, paHee ne,u,oo6pa3OBaH|/|e ABNAKTCA NCTOYHU-

KaMu norogHo-KnnmMmatnyeCkmnx pnckosB.

MoBbllWeHMe YPOBHA MOPSA, POCT YNCNA U UHTEH-
CUBHOCTM LUTOPMOB, YBEIMYEHME NMPOAOTIKNTENb-
HocTu 6e3n1e[0BOro Nepuoga B NpubpexxHon 30He
6ynyT cnocobcTBOBaTh H0ONee MHTEHCMBHOMY pas-
pyLeHunio 6eperos, CNOKEHHbIX PbIX/IbIMU U NbAN-
CTbIMM MOPOAAMU, UYTO YrpoXKaeT MNpubpexHoN
NHOPACTPYKType 1 BeEeT K U3MEHEHNIO BHELLIHMX
rpaHUL, TeppuUTopuasbHbIX BOL, WCKYUTENb-
HOW SKOHOMWYECKOW 30Hbl M KOHTMHEHTaNIbHOro

wenbda Poccuiickon Qepepaumn.

Knumatumyeckme n3ameHeHUs MOPCKOW Cpefbl OKa-
3blBalOT BAUSIHME Ha MUrpaLmy NPOMbICIOBbIX
pblb6 1, Kak cneacTeBue, Ha reorpaduio PbIGHOroO
NMPOMbICN1Ia C BO3MOXHbIM MOCeAYyOWMM KOH-
GNMKTOM MHTEepecoB [ABYX KIOUYEBbIX CEKTOPOB
APKTUYECKOW SKOHOMUKN (KOMMeEpUYECKOro pblbo-
NOBCTBA U AO6bLIUN YTNEBOJOPOAOB).

C YYETOM BO3MOMXHbIX M3MEHEHUI KMmaTta U nx
HeraTMBHOro BO34ENCTBMA Ha Pa3nnyHble BUAbI
MOpCKOVI OEATEJSIbHOCTN MOTYT 6bITb npennokeHbl
calegywwime mepbl No afgantTauni K HAM. B ycno-
BUAX OXMOaeMOro yBeJsindyeHnA NOBTOPAEMOCTU
OnacHbIX ABNEHU NoroAabl (LIJTOpMOBOI'O BOJIHE-
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HUA, CrOHHO-HArOHHbIX ABMIEHWN) NOoTpPebyeTcA
npoBefeHne AOMNONHUTENbHbBIX PaboT no ykpe-
nneHno (yBennMYEeHnO BbICOTbI) CYyLLECTBYHOLMX
BOJTHO3ALUUTHBIX COOPYXKEeHMI B NopTax. B menko-
BOAHbIX palioHax C IErKONOABUXHbIMY JOHHbIMU
OTNOXEHMAMM (B YaCTHOCTW, Y BOCTOYHOrO nobe-
pexxba A30BCKOro mopsa) notpebyeTca pacwmpe-
HMe napkKa 3eMCHapAAOB N APYIUX TEXHUYECKMX
cpencTs AnAa AHoyrnyoutenbHbix pabot. Temnbl
poCTa CpefHero ypoOBHA MOPA Ha aKBaTOpPUAX
POCCUNCKNX Mopen (Kpome Kacnmickoro) HeBe-
nukn. OgHako BO BTOPOW MOJIOBMHE BEKa CKopee
BCcero notpebyercAa HapaliMBaHWe BbICOTbl Npu-
YaNbHbIX CTEHOK BO M36exaHue Mx 3aTonseHus.
Llenecoobpa3Ho yumTbiBaTb 3TO OOCTOATENBLCTBO
yXKe cenyac npu NPoOeKTUPOBAHUN HOBbLIX U MO-
AndurKauumn ctapbix NOPTOBbIX coopyxeHun. Oa-
HUM M3 CPEeACTB 3aLMTbl OT LUTOPMOBbIX HAarOHOB
ABNAOTCA 3alUTHblIE COOPY)KEHUA C BOPOTaMMU,
3aKpbIBaLMMNCA NPU Yrpo3e BO3HMKHOBEHMA
HaroHOB U WHTEHCMBHOIO BETPOBOrO BOJIHEHUA.
EQVMHCTBEHHBIM NpumepoM Takoro popa B Poc-
cunckon QOepepaunn ABNAETCA KOMMEKC 3alunT-
HbIX COOpYXeHn yepe3 HeBcKyto ryby B panioHe
CaHkT-letepbypra. [Ina 6e30nacHOro ABMXeEHMUA
CYLOB Ha NOAXO[ax U akBaTOPUAX MOPTOB B CIIOXK-
HbIX TMOPOMETEOPONIONNMYECKNX YCNOBUAX Lene-
coobpa3Ho 0bopynoBaTb MOPTbI U NpuUeramLwme
K HUM NpuOpeXHble akBaTOPUN COBPEMEHHbIMU
cpencTBaMun CNeXeHnsa 3a rmapomeTeoposiormye-
CKOW 06CTaHOBKOW (BETPOM, BUAUMOCTbIO, BOJTHE-
HUEeM, YPOBHEM MOpPS, TEYEHUAMU) C TeM, YTOObI
onepaTtMBHO U O06OCHOBAHHO MPUHUMATb Yyrnpas-
NeHYecKne peLleHna B Xxofe NpoBeAeHNs NopTo-
BbIX onepauun.

Mi3meHeHue Knumarta, BepoATHEE BCero, rnpuee-
AeT K MN3MEHEHUKD apeasioB pPacnpoCTpaHeHUA
6|/|opecypc03, yTO MOXKET nosfieub 3a coboin uns3-
MeHeHne paVIOHOB MOPCKOro npombliCna. Ecnu
HOBbIE paMOHbI NPOMbICJ1Ia OKaXXyTCA Ha 6onbluem
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yAaneHun oT POCCUCKNX Beperos, yem Tpaguum-
OHHble, UX OCBOEHMe MnoTpebyeT CyuleCTBEHHOM
nepecTpovKn NOrNCTUKN (yBenuyatca 3aTparthl
Ha nepexon Pbl6OSIOBHbIX CYAOB K HOBbIM paio-
Ham NI0Ba U AOCTaBKY MOWMAHHOWN pbibbl NoTpe-
6utenam, NpuAeTCcA ocCBavBaTb HOBbIE PbIHKY
cOblTa NONMaHHOM PbIbbl U APYrMX MOpenpoayK-
TOB 1 T.N.). BO3MOXHOE M3MeHeHne apeanos pac-
NPOCTPaAHeHMA BUAOB Pblb 1 MOPCKUX MIEKOMU-
TaloLWMNX, COCTaBNALWNX TPAAULNOHHOE NUTaHMe
XKUTENen apKTUYECKUX TeppuUTOpuin, Heobxoanmo
YUMTbIBATb 1 NP pa3paboTke Mep No CoLManbHO-
3KOHOMMYECKOW afanTalMy KOPEHHbIX HAapOoAOoB
CeBepa K M3MEHEHWIO KiMaTa.

Mopckasa peatenbHocTb B A3P®, nopBepeHHas
NOroAHbIM M KAMMATMYECKMM pPUCKaM, B CBOIO
oyepenb, ABNAETCA NCTOYHNKOM BO3HUKHOBEHUA
3KOJIOMMYECKNX PUCKOB, KOTOpble Heobxoanmo
OLEeHMBaTb U YyuuTbiBaTb 3apaHee. Pa3paboTka
N TPaAHCMOPTUPOBKA YrneBOAOPOAHOrO CblpbA
Co3JaeT PUCKU aBapun, Npu 3TOM CypOBble Kiu-
MaTMYecKne 1 NOrogHble YC/OBMUA, a TakXe yaa-
NEHHOCTb MeCTOPOXAEHU OT CYyLIeCTBYIOLLEN
NHPPaACTPYKTYypbl 3aTPYAHAIOT BbINOJIHEHNE pe-
KYNbTMBALMOHHbIX paboT. Ocobo cnokHon npo-
6nemon ABNATCA pa3nvBbl HeTW Ha neg 1 NoJo
nbgom. O6bembl HEKOHTPONMpPYeMbIX BblOpPOCOB
NapHMKOBBIX ra3oB Npwu rnyboKoBogHOM OypeHun
HAaMHOrO MPeBOCXOAAT Te, UTO MMEIT MeCTO Nnpwu
pa3paboTKke MeCcTOpOXAEHUIN Ha CyLle 1 Npu Ma-
nown rnyéuHe MopsA B CUy CyLeCTBEHHO 60bLINX
SHepreTMyecKkmx 3atpat. K Tomy xe yem ganblue
oT 6epera HaxopguTca OypoBasa yCTaHOBKa, TeM
6onblie 3aTpaTbl Ha NepeBO3KY NMOOOYHbIX NPO-
AYKTOB AnA nocnegyowen yTmansauun.

Pekpeauusa v Typnsm

TypI/ICTCKaFI OTpadyib O4Y€Hb YA3BMMa K U3MEHE-
HUIO KNMaTa. npﬂMbIe yrpo3bl AnAa CeEKTopa — 31O



CEKTOPbl 5KOHOMWKW, BU bl SKOHOMWYECKOW LEATENBHOCTU N UHOPACTPYKTYPA

notepa 6MopasHOO6pasna U yTpata AOCTONpU-
MeuaTeNnbHOCTEN B TYPUCTCKUX PaiioHaX, a TakxKe
yCUNBaoLWMECs SKCTPeMasibHble MOrofHble siBne-
HUA. KOCBEHHbIE — yBENNYEHVe PAaCcXO0B Ha CTpa-
XOBaHue 1 obecneyeHne 6e30nacHOCTL, HEXBATKa
N KauecTBO BOAbl. BNnsaHMe nameHeHUs Knumara

a)

50°i

MOXeT NnpumBecCTn K pa3HbiM nocneactBnAmM anAa
MHOYCTPUN Typudma B 3aBUCMMOCTUN OT reorpa-
(1)VI'~I€CKOFO NnoNoXeHnA, MeCToONOJIOKEHUA N Ba
OeATeNbHOCTH. |_|O3TOMy HGO6XO,D,I/IMbI nccnengosa-
HNA Ha PEermMoHalJibHbIX YPOBHAX — cI)e,qepaanblx,
06nacTHbIX, B MecTe pacnonoXeHnaAa KypopTa.

Puc. 2.14 lMpodonxumenbHOCMb KOMMOPMHbIX 071 pekpeayuu (Kamezopus — «20po0cKol mypu3m») ne-

puo0dos (0Hu). a) 1981-2010 22. 6) Oxxudaemble usmeHeHus (8 cpedHeM no aHcambio) K cepeduHe XXI seka.

CueHaputi RCP8.5 MUK

MNpOorHo3 BO3MOXHOro BANAHUA OyayLnx nsmeHe-
HUI PErnMoHaNbHOro KNMMaTta Ha CyLLeCTBYHOLLYIO
NPOCTPAHCTBEHHYIO CTPYKTYpPY LEHTPOB pa3Bu-
TVMA NeTHero Typusama pna Tepputopumn Poccum
nokKasas, YTo B LUe/IOM U3MEHeHne Knmmara K ce-
peavHe XXI BeKka 6r1aronpuATHO CKaXeTcA Ha pas-
BUTUN NETHUX BUAOB peKkpeauunm B pPerrvoHax,
KOTOpble TPaAULUOHHO pPacCMaTPUBaNMCb Kak
KNMMaTUYeCcKN-gucKompopTHbie ANnA NeTHero Ty-
pu3ma (puc. 2.14).

B Poccum cyuwiectByloT BCe Npeanocbiiku AnAa
pa3BuTMA 3KOMornyeckoro Typmsma. OrpomHas
Mano3acefieHHaA Tepputopusa, pasHoobpasune
NPUPOAHbIX 30H K NaHAawadToB, 29 0O6BHEKTOB,
Haxo4AWMXCA B cnucke BcemmpHoro Hacnegua
IOHECKO, exerogHo npuBneKkalT Bce OGonblue
MECTHbIX U MHOCTPAHHbIX TYPUCTOB, CTPEMALLMX-
CA MOCETUTb YHUKalbHble MPUPOAHbIE PErNOHDI.
Mo coctoAHmo Ha 01.01.2019 r.,, B CTpaHe Hacuu-
TbiBaeTcs 12 TbiC. 0CO60 OXpaHAEeMbIX Npupoa-

HbIX TeppuUTOpPUin 06LLern nnowaapto 232,5 MAH. ra

C yueToM BOAHbIX akBaTopui. B 2020 rogy Hauu-
OHaslbHble Napku nocetunu 6onee 8,5 MNH. Ty-
pucToB, a K 2024 roagy nnaHupyeTca yBenynTb
notok Ao 10 mnH. yenosek B rog. OueHKn npo-
LOJKUTENbHOCT KOMQOPTHOro nepuopa Ans
LaHHOrO HanpasfneHua B 6a3oBom nepuopge,
CpefHeCpOUYHON 1N JONTOCPOYHON MNEepPCrneKkTu-
Bax Ha ceBepe ETP, B Cubupwu n Ha JanbHem Boc-
TOKe NOKa3anu, Yto TeHAEeHUNA U3MeHeHnA Tep-
Munyeckoro komdopTa AnA 3KOTypr3Ma B LiesIoM
6naronpuATHa: B cepefuHe CTONETMA NPOJOI-
XKUTENBHOCTb KOMPOPTHOIO CE30HA YBENNYNTCA
B CpedHeM Ha MmecAl Ha EBponenckom cesepe,
a K KOHUy cTtonetma B MypMmaHCKoli obnactu,
B Pecnybnunke Kapenua u Ha tore Npumopckoro
Kpasd — Ha 2-3 mecAaua.

M3MeHeHnA KianmmaTnyeckmx yCJ'IOBVIﬁ co3pakoT
6J'IaFOI'IpI/IﬂTHbIe BO3MOXHOCT N ONA Pa3BUTUA
3MHero otabixa. OueHKn TPpeEHOOB TEMNEPATYpPbI
BO3[lyXa B AHEBHbIE YaCbl B ypa]’leKOM n CVI6VIp-
CKOM pernmoHax nokKasann cOoKpalleHune 4yudia
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AHen B gmana3oHe ot -25 °C go -15 °C, Ho yBe-
nnyenHmne nx B gnanasoHe ot -10 °C go -5 °C. Mpwn
3TOM pacTeT 1 YNCSI0 IHEN C BbICOTOM CHera bonee
20 cm. Bce 310 3HaunTenbHO ynyywaet komdopT-
HOCTb NpebblBaHNA Ha OTKPbITOM BO34yXe B XO-
nogHbIN nepuod roga B Cnbmpu. KomnnekcHas
OLeHKa W3MEHEeHMA NPUPOAHO-KINMATUYECKMX
FOPHOJbIXKHbBIX PecypcoB aAna Tepputopun Lanb-
Hero BocToka, B KOTOpOM yuuTbiBanacb MoOL-
HOCTb N MPOAOMKUTENIbHOCTb 3aNleraHnA CHeX-
HOro MNOKPOBa W BO3AENCTBME OKpYXKaloLlen
cpepbl Ha KOMGOPTHOE TEMOOoLWYLEeHNEe Yeno-
BEKa B XONIO4HOE BpPeMA rofa, TakKke Nnokasana,
YyToO B MoOcC/iefHee fecATuneTre 3TOT PEervoH Xa-
pakTepusyeTca Hanbonee 6naronpuATHbIMK KO-
KNMMaTUYeCKUMK YCITOBMAMK 3UMHEro Typu3ma
N pekpeaunn 1 UMeeT Xopolne nepcrnekTmBbl
ANA NX fanbHenwero pasBuTus.

Tem He MeHee Npu Pa3BUTUN TYPUCTCKOWN OTpacu
Ha TepPPUTOPUN CTPaHbl HEOOXOAVMMO YUUTbIBATb
1 HeraTMBHbIe NOCNeACTBUA U3MEHEHNA KMaTa,
TaKMe Kak yBeNnyeHne noBTOPAEMOCTN Y UHTEH-
CUBHOCTM OMacHbIX 1 HeGNAronpUATHbIX ABNEHNIA
noroApl, BAVAKLWMX KakK Ha KauecTBO OTAbIXa, TaK
1 Ha 6e30MacHOCTb TYPUCTOB: POCT JIETHEN Temne-
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paTypbl B I0XHbIX KYpPOPTHbIX 06n1acTaAx, yBennye-
HMe NOBTOPAEMOCTUN CUNbHbIX OCAaKOB U CBA3aH-
HbIX C HAMW NMaBOAKOB (HanpuMep, Ha TeppuTopumn
KaBKa3ckoro-4epHOMOpPCKOro TypuCTCKOro paino-
Ha), yBenMyeHne NoBTOPAEMOCTM LWTOPMOB; POCT
NOBTOPSIEMOCTN Ceflel, TAaBUH N OMON3HEN, CBS-
3aHHbIX C Aerpagauui negHUKOB (B TOPHbIX Ty-
PUCTCKUX panioHax) u T.n. PacwumpeHne apeanos
pAana VMHPEKUMOHHbIX 6one3Hen, nepeHOCUMbIX
HacekombIMW (ManApus, Knewesown 3HUebanuT),
BO3pacCTaHMe [eCTPYKTMBHbIX MOCNenoXapHbixX
BO3JENCTBUI HA NIeCHble SKOCUCTEMbI 1 NaHAaLWwadh-
Tbl M yTpaTa 6Mopa3HOOOPa3nA TaKKe CHUXKAKT
NpPVBNEeKaTeNIbHOCTb TYPUCTCKUX OOBEKTOB AN
NPVPOAHbIX BUAOB Typr3Ma U T.4.

CoBpeMEHHble TEXHOMOIMK, MO3BONAKLWME CO-
34aTb HeobxoAVMble YCNOBUA ANA TYPUCTCKOW
LEeATeNIbHOCTU, MOTYT MOMOYb TYPUCTCKUM KOM-
NaHWAM afanTMPOBaTbCA K U3MEHEHUIO KMMMaTa.
C TOUKM 3peHns aganTauumn NepcrnekTUBHO TakKXe
pa3BUTME HaMpPaBNEHWI, aNbTepPHATMBHbIX Mac-
COBOMY Typuv3my. DTU MeponpuaThA MNoTpedyioT
LOMOJSHUTENbHBIX BOXEHWI OT rocyfapctaea Ans
NnoaaepXaHua ceKTopa Typr3ma B YCIIOBUAX KK-
MaTUUYECKUX N3MEHEHUIA.



3.

HA TEPPUTOPUN POCCUNCKOW
OEOEPALUNU N HATTIPABJIEHUA
AQANTAUUN K HAM



Lllecmoti oyeHo4HwbIlU 0oknad MUK (IPCC, 2022 2.), ommeyasa npozpecc 8 NJIAHUPOBAHUU U OCywecm-
8/1eHUU adanmayuu 80 8cex CeKMopax u pe2uoHax Mupd, KOHCmamupyem, 4mo npozpecc 3mom pdac-
npedesigemca HepasHOMepHO U C 04e8UOHbIMU Npobenamu, u obpawaem HUMAHuUe Ha UHUYUAmMuasi,
Komopele, omoasasa hpuopumem HeMeOosIeHHOMY U KDAMKOCPOYHOMY CHUXEHUIO KTUMAamu4ecKux pu-
CKOB8, yMeHbWarm mem CambiM 803MOXXHOCMb «MPAaHchopmayuoHHol» adanmayuu. Kpome moezo, 3a-
00KyMeHMUpOB8AHHAA 3(hheKmUBHOCMb A0anMayuu KOHKPemMHbIX CeKMOopOo8 U pe2uoHO8 K U3MeHEeHU-
AM Knumama, coenacHo MIINK, 6yoem cHuxameca no mepe ycuneHus 27106a/16H020 NomenJieHus.

MUK cesa3bisaem 803MOXHOCMb NOBbIWEHUS 3hdheKmusHOCMU adanmauuu 80 MHO2UX CEKMOpax C «UH-
mezpupo8aHHbIMU, MHO20CEKMOPAIbHbIMU peuleHUsMU, HanpasieHHbIMU Ha yCmpaHeHuUe CoyUuanbHO20 He-
paseHcmea, oupepeHYUpos8aHUEe 0Meemos Ha Kiumamuyeckue pucku U oxeam pasHelx cucmemy. C opy2ol
CMOPOHBI, C ycusieHueM 2106as16H020 nomensieHUA nomepu u yuyep6 6ydym ygesu4usamscs, u 6osbuiee Yucio
AHMPONO2EHHbIX U NPUPOOHbLIX cUCMeM 0oCmuzHem npedesios adanmauyuu (npudyem 8 HEKOMopPbIX SKocucme-
Max «Kecmkue» npedesibl adanmauyuu yxe oocmuzHymeol). Kpome moeo, MIVIK ykaseieaem Ha nosigneHue 8ce
60/1bWe20 Kou4Yecmaa caudemesibCma HeyoayHoU usu HeaghghekmusHOU aoanmayuu 80 MHO2UX CeKmMopax
U pe2UuOHax.




3.1 ®epepanbHble OKpyra

LieHTpanbHbIN peaepanbHbIf OKPYr

MpupooHsie cucmemsbl. banaHc noyseHHO20 yae-
poda. OxupaeTca CyLWeCcTBEHHOE W3MeHeHune
rPaHnL, NPUPOAHbIX 30H: CABUI Ha CeBep XBOW-
HO-LIMPOKONNCTBEHHbIX NECOB C COKpalleHnem
nx nnowaan. LLnpokonucteBeHHble neca 6yayT
3aHUMaTb 60NbLUYI0 YacTb TEPPUTOPUN, YCTYNIB
MeCTO Ha lore necoctenam u ctenam. Apugmsayusa
KMmaTa 1 poCT NOBTOPAEMOCTU SKCTPEeMasbHbIX
NMOroAHbIX ABMNEHUN NPeACTaBAAOT CEerofHsa oc-
HOBHble $paKTopbl KNMMATOOOYCTIOBNEHHbIX N3Me-

HeHun B 3KocmucTemax LIOO.

B KauecTBe mMep no apantaumy dKOCUCTEM Lene-
CO06pPa3HO CHUXKEHWE N CHATWE aHTPOMOreHHOM
Harpysku, B TOM Yncie yepes co3faHune 1 paclim-
peHwne cywectaytowmx OOMNT gna opmmpoBaHus
3KoNornyeckmx Kopugopos. Heobxoanmo ycune-
H1ue NpPodUNaKkTMKA MOXapoB, BOCCTAHOBNEHME
BOAHOMO peXmnma OCyLUEHHbIX TOPOAHNKOB. KO-
cucTeMHble GyHKLMM NecoB LenecoobpasHo npu-
MEHATb ANA Co3JaHusA GnaronpuATHOrO MUKPO-
KN1marta, 3awnTbl OT BOAHOW 1 BETPOBOW 3p03un,

noaaep>KaHmAa rmagposiorm4yeckoro pexnma pek.

BanaHc yrnepofa B noysax B 3acyLUvBble rofbl
MOXET ObITb MONOXKNTENbHBIM U MPVUBOAUTD K YBeE-
NINYEHUNIO 3aMACcOB Yrnepofa 3a CYET CHUKEHUA
MMWHEPANN3aLMOHHbIX MOTEPb, OLHAKO B CNeayto-
Wwre 3a HUMK 6onee BNaXkHble rofbl NoTepu yrie-
pofa B pe3ynbraTe yCUNeHVA MUHepanm3aumnm Mo-
ryT YBENNYMTBCA, U 06WmMIn 6anaHc B noyBax byger
oTpuuaTtenbHbIM. M3mMeHeHre GanaHca yrnepopna
3a bonee gnuTeNibHble MPOMEXYTKM BPEMEHW MO-
XeT ObITb COBCEM He3HAUWTesNIbHbIM, MOCKOJIbKY
pearmpoBaTb Ha U3MEHEHME MOTOAHbIX YCIIOBUN

B NepBYyI0 ouepeab OyAeT aKTUBHLIN My NOYBEH-

OEJEPAJIbHBIE OKPYTA

HOro yrnepona, 4o0Aa KOTOporo B O6LI.I,€M nyne He-

Be/nKa.

BooHsie pecypcel. B neprog 1978-2020 rr. o6wme
BOAHble pecypcbl 6binu Ha 11%, a MeCTHble —Ha 9%
6onblue, Yem B NpeALecTBYOWMNA MHOTONETHNIA
nepuopn (1936-1977 rr.). YoenoHaa Bogoobecre-
yeHHOCTb LIOO mecTHbIMM 1 06LWMMIN BOAHBIMA
pecypcamun AnAetca Huskon. CpaBHMBasA [Ba
yKa3aHHbIX Neproaa, HeobxoanMo OTMETUTb, YTO
BOA006ECNeYeHHOCTb O6LWMMM BOAHBIMU pecyp-
caMn B OONbLUIMHCTBE CYOBEKTOB He MEHSeTCs,
3a ucknoyeHnem Mockebl 1 MockoBckorn obna-
CTW, TAe OHa CHWXaeTcA. BogoobecneyeHHOCTb
MECTHbIMU BOAHbIMU pecypcamu 3a BTOPOW nepu-
o4 cHKaeTca B benropopackon, bpanckon, Bnagu-
MUpCKoW, BopoHexckon, TamboBckon 1 TynbcKom
o6nactax. Ctok 6onbwnHcTBa pek LIOO B 3MMHWMIA
N NeTHe-OCEHHWUI NepUobl YBENNUUIICA, COOTBET-
CTBEHHO, Ha 50-100% n 25-50%, a CTOK B Nepuof
BeCeHHero cesoHa cHm3uncAa Ha 20-40%. B pe-
3yfbTaTe CyLWeCTBEHHO CHU3WIWCb PUCKM onac-
HbIX TMAPONIOTNYECKMX ABMIEHWI, CBA3AHHbIX Kak
Cc chopmMUpoOBaHMEM OYEHb BbICOKMX PaCXOfOoB
BOAbl B Nepno BECEHHErO NOM0OBOAbA, TaK U HU3-
KMX pacxodoB B MeXeHHble nepuopbl. TonbKo
B ceBepo-BocTo4HOM YacTn UDO B nocnegHue ge-
CATUNETMA OTMEYAETCA YBeNIMYeHe NoBTOpPAEMO-
CTU BbICOKMX PAacXo0B BOAbl B MEPUOA, BECEHHETO

nonoBoAbA.

ApanTaunoHHble MeponpuATUA B chepe BOAJOXO-
3ANcTBeHHOro komnnekca B LUIOO gomkHbl BKIIO-
yaTb pa3paboTKy aKTyann3MpPOBaAHHbIX, YUYUTbI-
BalOLWMX MPOM3OWe[ne NU3MEHEHNA BOAHOMO

pexmma cCxem KOMIUJIEKCHOIoO WCNOJ1Ib30BaHUA
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N oxpaHbl BOAHbIX 06beKToB ansa 6accenHoB OKu,
Bonrn, 3anagHon [suHbl, JoHa n [OHenpa, un, co-
OTBETCTBEHHO, MPaBW/I UCMONb30BaAHNA BOAHbIX
pPecypcoB KpPyMnHbIX BOAOXPAHUAULY, B npepenax
3Tnx 6accenHos. [Ina Bcex cybbekTos LDO, xapak-
Tepusylowmnxca obunmem masnbix aHTPOMOreHHo-
Harpy>KeHHbIX BOAHbIX OOBEKTOB M 0COOEHHO
ana MockBbl 1 MocKoBCKoM obnactu, akTyasb-
HbIMW ABAAKOTCA MepOonpuATUA Mo pa3paboTke
N peanusaumn NHANBUAYANbHbIX N 6acCenHOBbIX
nporpamm no peabunutauny n BOCCTaHOBEHWIO
BOAHbIX OObEKTOB, HanpaBfiEHHbIX, B TOM YUCIIE,
Ha CHWXeHne ANPPY3MOHHOro 3arpsA3HeHUA BO-
AHbIX 06bekToB. [dononHuTeNbHblE Meponpusa-
TWA NO 3aWuTe OT HEraTUBHOIO BO3AENCTBUSA BOA,
KpOMe y>ke HaMeYeHHbIX MO0 3anaHNPOBAHHbIX,
[AOJKHbI ObITb MpPOaHanM3MpPoBaHbl Ha 0OGOCHO-
BAHHOCTb C YYETOM OXMOAEMOTO CHWKEHUA MaK-
CMMaNbHOro CTOKA BECEHHEro NonoBoAbA.

Cenbckoe xo3saticmeo. TennoobecneyeHHOCTb Ceflb-
CKOXO03AMNCTBEHHBIX KynbTyp B LIOO yBennumBaetcs.
Temnepatypa nepuoga Beretaumn (T>5 °C) 3a no-
cnegHne pecaTunetTss nosbicknacb Ha 0,6-1,2 °C
nNpu MakcMmyme pocTa B neTHue mecaubl (1,3-2,2 °C)
oTHOCUTeNbHO 6a3zoBoro nepuoga. OTMeuyaeTca no-
NOXNUTENbHAA TEHAEHLUMA POCTa BECEHHMX OCafKOB
NPaKTNYECKM Ha BCEV TEPPUTOPUI.

B cenbckom xo3amcrtsee yBennyeHne Ccymm temre-
pPatyp BO34yXa 3a nepwuon aKTMBHOW Beretayunu
CeNbCKOX03ANCTBEHHbIX KynbTyp no3BONAeT ne-
peMTM OT BblpalWlMBaHNA pPaHHeCNeNbIX COPTOB
nweHuubl, AYMEHA N OPYTrnX 3€PHOBbIX K X NO3[4-
Hecnesbim CopTaMm, 6onee yp0)KthHblM n 6onee
BCI)(I)eKTVIBHO Mcnonb3yrwwmm 3anacbl NPOAYKTUB-
HOW BNarv B paHHeBeCeHHI/IVI nepwuona seretaunn.

Job6visarowyas npomsiwieHHocms. B ropHopo-
OblBaloLWEN oTpacnu ceactBmeMm 6onee WHTEH-
CUBHbIX OCAAKOB MOTYT CTaTb YCU/IEHWE OMON3HEN
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1 06BasIoB B Kapbepax W LaxTax, UX 3aTornieHne
13-3a cboeB B paboTe CMCTEM BOJOOTBEAEHUS, Ha-
pYyLIEHNE TMAPONTIOrMYECKOro peXxnma XBoCToxpa-
HUnMW,. Bonee yacTble 3acywnuBble nepuoabl
CNOCOOCTBYIOT BbICbIXaHUIO U MbIIEHNIO TEPPUKO-
HOB 11 XBOCTOXPAHWNNLI. YBENMYEHNE Yncna gHen
6e3 0CaiKOB B COUYETAHUMN C POCTOM TEMMEPATYPbI
B TEM/bIA Nepuoj roga NpuBOAMT K BO3PacTaHMIo
MOapOoOoNacHOCTW, 4YTO OOYC/IOBNMBAET 3HAuu-
TeNbHble pUCKK Ansa TopdopaspaboTok n npunera-
IOLLMX K HUM TEPPUTOPUIA N HACENIEHHBIX MYHKTOB.

TpaHcnopm. 3HauuTenbHYKO Yrpo3sy AnAa TpaHC-
noptHon uHpacTpykTypbl LDO npeacraBnsaer
NPOrHO3MPyeMbI POCT NETHUX TeMnepaTyp U, Co-
OTBETCTBEHHO, MOBTOPAEMOCTN UM UHTEHCUBHOCTMU
NeprvofoB C IKCTPEMAsNbHO BbICOKMMM Temnepary-
pamun. Hanbonee noctpaaatoT OT pocTa aKCTpeMarb-
HbIX TemnepaTyp I0XHble 061acTn pernoHa (Kypckas,
BbpaHckasn, BopoHexckasn). B ycnosuax 6onbLuoi 3a-
rPY>eHHOCTM aBTOAOPON, XapaKTePHOW A1 AAHHOTO
pervoHa, Takmne TeMnepaTtypbl BbI3OBYT MX OblCTpoe
pa3pyLueHue, yBennyeHne KonenHoctun. na xenes-
HOOOPOXHOIO TPaHCMOPTa Xapa — TakXKe AOCTaTou-
HO OnacHoe fBneHue, Tpebylollee OrpaHNYeHUs
CKOPOCTM Noe3fa, YTo NPUBOAUT K 3HAUUTEbHbIM
c60sM B pacnmncaHunm (Moka 3To e AUHCTBEHHbIN CMNO-
o6 CHMKEHNA PUCKA CXoda C PenbCoB K3-3a NCKPU-
BNEHUNA MeNne3HOAOPOXKHOro NosnoTHa). Oxknagaetca
POCT MOBTOPAEMOCTU  FONONEeAHO-M3MOPO3€EBbIX
OT/IOXKEHWI Ha AOPOrax, CBA3aHHbIX C MOBbILEHNEM
3UMHUX TemnepaTyp, yBeIMYeHeM Ynca criyyaeB
nepexoda TeMnepaTypbl BO34yxa Yepes HOJb U KO-
NMyecTBa OCafKOB XONIOQHOro nepuioda. B Hactosa-
wee Bpemsa noutn Bca Tepputopusa LIDO, 3a ncknio-
yeHnem Koctpomckon n ApocnaBckor obnacTten,
HaxXoAWUTCA B 30HE BbICOKOW OMAcHOCTM 1 prcKa 06-
[pa3oBaHMA FONONEeAHO-M3MOPO3EBbLIX OTIIOKEHWUN.
Ha ¢doHe cokpalleHuns KonmyecTsa 0CagKoB TEMOro
nepvoga B LeHTPasbHbIX U 0XHbIX obnactax DO
OTMeYaeTCA TeHAEHUMW K YBETMYEHUIO UHTEHCMB-



HOCTN OCafKOB, B YaCTHOCTW, K BO3pACTaHUIO CYy-
TOYHOrO KONMYECTBA KMAKMX ocapkoB. CeBepHbIM
obnactam okpyra (CmoneHckown, TBepckon 1 Apoc-
NaBCKOW) YrpoXaeT POCT MaBOAKOBOW OMaCHOCTU
B CBA3U C YBE/IYEHNEM 3[eCb KONIMYECTBa OCafKOB
B IETHMI Nepuoga,.

[ns agantauumn TPAHCNOPTHOW OTpac/iv HeObXo-
A1Ma pa3paboTKa HOBbIX TEMMNEPATYPHbIX HOPMa-
TUBOB [N AOPOXKHbIX MOKPbITWI N PaCLUMpPUTENb-
HbIX LUBOB MOCTOB, a TaKXe YKpenjeHne KPoOMOK
[OPOXHbIX HACcbIMNen, NUCMONb30BaHNE CTaNbHOM
apMaTypbl NP CTPOUTENBCTBE AOPOT, MOBbILLIEHKE
YPOBHSA pa3MeLleHNss AOPOr, MOCTOB 1 TyHHenemn
BblLLE YPOBHSA NAaBOAKOBbIX HABOAHEHWNA.

lMpou3zeoocmeo u nepedaya 3Hepauu. Bepyuian
ponb B NPOM3BOACTBE 3neKTposHeprum B LIOO
NPUHAONEXNT  TennOBbIM  SNEKTPOCTaHUUAM.
N3meHeHne KnumaTta OKa3blBaeT 3HauuTenbHoe
BNMAHME Ha 6e3onacHoe n 3pPeKTUBHOE PYHK-
unoHmnpoaHue ASC n T2C. Hanbonee ysa3Bumbl-
MU K U3MEHEHUIO TemnepaTypHO-BNAa>KHOCTHOIO
peXnmMa OKa3blBalOTCA CUCTEMbl OXNaKAeHUA
SHeprobs0KOB 3NEKTPOCTAHUUNA. YBenmyeHue
WHTEHCMBHOCTU, NMPOJOSXKUTENBHOCTM N MOBTO-
pAeMOCTU BOJH Temnsia u nepnopos 6e3 ocagkos
MOXeT NPMBECTU K YMEHbLUEHNIO BbipabOTKM
3NEeKTPOIHEPINN N fa)Ke OCTAaHOBKE 3Heprobno-
KoB. B cBA3M C u3MeHeHuem TemnepaTypHO-
BNAa)KHOCTHOIO pexrma Ha Tepputopun LIOO
BO3pacTeT BEPOATHOCTb BbICOKOW MOXKapoo-
NacHOCTN N CMepyen, NPeacTaBAWNX 3HauYK-
TENbHYI0 Yrpo3y ANA arperatoB 3N1eKTPOCTaHLUUM
n JISM, ocywecTBNAKLWMX BHELWHee 31eKTpo-
CHab)keHMe cTaHuui. MPOrHo3Hble OueHKM Mno-
Ka3blBaloT, UTo K cepeaunHe XXI Beka oxupgaeTca

ycnneHne yka3aHHbIX TeHAEHUNN.

B anekTposHepreTmke ocoboe 3HaueHue nprob-
peTalT OOHOBNEHVE WM MOAEPHM3ALUA BCEN

OEJEPAJIbHBIE OKPYTA

CUCTEMbI SHEPrOreHepPUpPYOLLMX 0OBEKTOB, BKIIO-
Yyasa ynyJyweHne paboumx xapakTepucTuk Tenso-
obMeHHUKOB 1 cnctem oxnaxkaeHma TOC n A3C,
YCTAHOBKY KOHOULMOHEPOB W [OMOSHUTENbHbIX
OXNaXAALWMX Moaynen B CUCTEMbI BEHTUNALMN,
a TaK)Ke pe3epBHbIX CUCTEM OxNlaxxaeHus, paboTa-
oKX Ha An3enbHOM Tonnmee. nAa 6ecnepeboit-
How aKkcnnyaTaumm J13IN HeobxoaMbl MOCTOAHHbIV
KOHTPOJIb 33 BO3HMKAOLWMMN METEOPOSTIOMNYECKU-
MU Harpyskamy BAOJIb BbICOKOBOJIbTHbIX JIMHWN
N YTOYHEHME KNMMaTUYeCKUX NapaMeTpoB B paii-
OHax 3KcnayatauuMm U MPOEKTMPOBAHUA HOBbIX
JISMN ¢ yyeTom AaHHbIX HabnogeHUn nocnegHuX
NeT No penpe3eHTaTMBHbIM METEOCTAHLMAM.

KunuwHo-kommyHaneHoe xo3saucmeo. Cmpou-
mesibcmeo. VI3MeHeHNA KNnmaTa OKa3blBaloT Heoa-
HO3HaYyHOe BO3JeNCTBUE Ha QYHKLUMNOHUPOBaHUE
MKX B pervoHe. B HacToAwee BpeMA BenMymMHa
rpagyco-CyTok OTOMUTENbHOrO nepuoda, ABNALO-
LWAACA NHOEKCOM TensIonoTpebeHns, ymeHblUaeT-
€A B pernoHe co ckopoctbto 100-150 °CecyT/10 ner.
MNoTenneHne B 3UMHUIA CE30H COMPOBOXAAETCA
yBeIMYEeHNEM Yncna gHeN C NepexofomM Temnepa-
Typbl yepes 0 °C, KOTOpoe NPUBOAUT K YCKOPEHHO-
My CTapPEHUIO OrpPaXaatoLLNX KOHCTPYKLUMIA 30aHNI
N POCTY 3KCN/yaTaLUMOHHbIX PacXo4oB Ha NX coaep-
XaHuve. JleToM OXKMpaeTca 3HauYMMoe yBenmyeHune
yMCna XapKnx AHen 1 Takoro nokasatens, Kak ge-
brLMT X0nopaa, ABNAOLLEroCA UHAEKCOM SHEPromno-
TpebneHnA B NETHUI CE30H N CBUAETENbCTBYIOLLErO
O neperpesBe 34aHUN U YXY[LEHUN KOMPOPTHO-
CTU XUNUWa npuv OTCYTCTBUN KOHAULMNOHMPOBA-
HuA. Hanbonbliee ysenuyeHne gednumrta xonopa
oxungaetca B benropoackon n BopoHexckon o6-
nactax (300 °CecyT n 6onee). 3ameHeHne pexnma
atmocdepHbIx ocagkos Ha Tepputopum LDO (poct
JKCTPEMYMOB, YBENMYEHNEe MNPOJOIKUTENIbHOCTU
nepnofoB ¢ AedUNTOM OCafKOB) HEraTMBHO OT-
pa3nTcA Ha GYHKLMOHMPOBAHUM TOPOACKOro XO-
3ANCTBa.
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Puc. 3.1 W3meHeHue cneyuanusupoBaHHbIX KAUMAMuYecKux nokasamesnel Ha meppumopuu L®O

8 2050-2059 22. no omHoweHuto K 1990-1999 22.: a) depuyum xonoda (°Cecym); 6) MakcumaneHasa npo-

00/1KUMeIbHOCMb HeNpepbIBHO20 NEPUOOd C 0CAOKAMU MeHbWwe 5 MM/CymKu 019 mensio2o ce30Hd (OHU).

CueHaput RCP8.5 MUK

B cmny BbiCOKOW NIOTHOCTU HaceneHuAa B pe-
rMoHe ofHOM U3 Hanbonee akTyasibHbIX agan-
TALMOHHbIX 3afay ABNAETCA TEXHONOrmyeckas
MoJepHM3aumna cuctem TennocHabkeHua, Ko-
TOpasA MOXKET MO3BO/INTb U3BNEYb BbIroAy, CBA-
3aHHYIO C MNoTenjeHnem, NyTemMm yMeHblUueHUA
YPOBHA MNOTPebneHnA SHePrum B XOJNIOAHbIN
ce30H Ha 15% un 6onee. Ina nogaep>kaHua on-
TUMaNbHOrO MUKPOK/IMMATa B MOMELLEHNAX He-
06X0AMMO MOBbIWEHNE YPOBHA WUHXEHEPHOTO
obecnevyeHns 3gaHNN C yYeTOM pPoOCTa IKCTpe-
ManbHbIX TemrnepaTtyp W 3HepronoTpebneHus
B NeTHUI ce30H. Ocobyto akTyanbHOCTb NPUO6-
peTaeT 3ajaya NPOEKTUPOBAHUA U BHegpPeHUA
3PPEKTUBHBIX CUCTEM KOHAMLUMOHUPOBAHMA,
MAKCMMaNIbHO MOJIHO YUYUTbIBAOLWNX OCOOEHHO-
CTV KTMMaTUYeCKMX YCNIOBUN pernoHa. IameHe-
HUe peXxnma aTMochepHbIX 0CagKoB NoTpebyer
OOGHOBNIEHUA COOTBETCTBYIOLWMX HOPMATUBHbIX
napameTpoB N MOAEPHU3ALUN CUCTEMbI BOAO-
OTBEAEHMNA, a TaKXKe MPUHATUA Mep, HanpaB-
NEHHbIX Ha noBblweHne 3GPeKTUBHOCTN BOAO-

noTpebneHus.
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Pekpeayus u mypusm. [NoBbieHVe TemnepaTypbl
BO3[dyXa OKa)eT HeraTMBHOe BNVAHME Ha Kauye-
CTBO OCHOBHOTIO B CTO/IMYHOM PErvoHe KynbTypHO-
NO3HaBaTeIbHOrO BUAA peKpeauun. YeBenunyeHue
NOBTOPAEMOCTU 1 NPOJOCIKUTENbHOCTI BOJIH Tenna
NEeToOM B COYEeTaHNN C PacTyLMM YACSIOM OHEN C no-
»apHOW OMacHOCTbIO NpuBedeT K 3HAYUTENbHOMY
COKpalLeHMIO nepuoga, bnaronpustHoro Aans rno-
CeleHnA CTONUUbl N KyNbTYPHbIX FOPOACKUX LIeH-
TpoB — Bnagnmunpa, Apocnasna n gp. MameHeHuA
KNnnmaTa OKaxkyT BAMAHME U Ha 3UMHUE BUAbl OTAbI-
Xa. B HacTosAwee Bpema ceBepO-BOCTOUHble 0bJa-
ctn (Bnagummnpckas, Koctpomckasa n fipocnaBckas)
NUMEeIOT NperMyLLecTBa A1 Pa3BUTMA 3UMHUX BULOB
cnopTa. 3aecb Hanbonee NPOAOIKUTESNBbHBIN, C HOA-
6ps No Hayano anpens, Nepuos C BbICOTON CHEXHO-
ro nokposa 6onee 20 cMm, Hanbonbluee YNCNo AHEN
C KOMPOPTHBLIM A4N1A aKTUBHOIO 3VIMHETO OTAbIXa AN-
ana3oHoM Temnepatyp. OgHaKko HayaBLIAACA B Ce-
peonHe 1980-x IT. TeHAEHUNA YMEHbLUEHUA BbICO-
Tbl CHEXXHOIO MOKPOBAa N NPOAOIHKUTENBbHOCTU €ro
3aeraHvA yxe K cepefivHe BeKa NIMWUNT yKa3aHHble
pernoHbl pekpeaLnoHHbIX MPenmyLLecTs.



Ans TYpUCTCKON [eATeNnbHOCTM aKTyaslbHa pas-
paboTKa MeponpuATAIA BbICTPOro pearnpoBaHUs
no 3alMTe OTAbIXAMWUX U TYPUCTOB OT BO3Aen-

CeBepo-3anagHbin peaepanbHbIA OKPYr

lMpupoodHsbie cucmemel. banaHc noyeeHHozo0 yere-
poda. Oxunpaetca JanbHenwee M3MeHeHNe rpaHunLy
npupogHbix 30H C3DO. MNnowaan TeppuTopuin, co-
OTBETCTBYIOLMX COBPEMEHHbBIM YCNOBUAM BbICOKO-
APKTUYECKUX TYHAP Y NONAPHBIX MYCTbIHb, MOTYT CO-
KpaTuUTbCA 4O MMHMMYMa Ha OCTPOBaX, FOXHasA YacTb
oKpyra OygeT npurogHa anAa XHOM Tanry, a Ha 3a-
nage nossATcA ¢parMeHTbl, GnaronpuATHble OA
Pa3BUTUA CMELLAHHBIX 1 LUMPOKONIMCTBEHHDIX JIECOB.
MporHo3npyeTca fanbHewLee yBennyeHe npoaykK-
TUBHOCTN SKOCUCTEM, CBA3AHHOE CO CMEHOW O1IOMOB.

B KauecTBe Mep Mo afanTauuy SKOCUCTEM LIENECOO-
6pa3HO CHUXKEHWE N CHATUE aHTPONMOreHHON Harpys-
KW, B TOM U/CIIE Yepes CO3AaHNE U PaCLLMPEHNE CyLLe-
ctytoLyx OOMMT ans GopMMpPOBaHNA SKONOMMUECKIX
KOPUOOPOB 1 KMMaTMUecKmx ybexuwl. Heobxoam-
Mbl yCUneHne NPOPUNAKTUKM MOXKAPOB, KOHTPOJb
UMCIIEHHOCT HACEKOMbIX-BpeauTenelii 1 CBOEBpe-
MeHHan 6opbba C HUMKW, BOCCTAHOB/IEHME BOAHOIO
peXxuma HapyLlleHHbIX TopdAaHUKOB. MopaepxaHvie
BbICOKOW CTEMNeH 3aNeceHHOCTV TEPPUTOPUN BaXKHO
[J151 CHVPKEHVA PYICKA HAaBOAHEHWIA 1 yliep6a OT HIX,
a TaKXKe Kak Mepa 3aLLUmTbl OT BOAHOWN 3P03UN.

Poct TeMrnepartypbl BO34ayXa U yMeHbLUEHNE KOJN-
yecTBa OCagKOB MOryT npmBognTb K YMEHbLUEHNIO
3anacoB yrnepoda 3a CYET yCnneHna MnHepannmsa-
LNOHHDbIX NMOTEPb. AHanornyHoe BnvAHME Ha 6anaHc
yrnepoa B no4ysax 6y,D,yT OKa3blBaTb 1 yBENNYNBAlO-
wmeca pncku rnoapos, N paclmnpeHune MacLiTaboB
nopaxxeHmA necoB HaCEKOMbIMU-BpPEAUTENAMN.

BooHble pecypcbl.BcpenHem3anepuog 1978-2020rr.
obLMe N MecTHble BOAHbIE Pecypchbl, yaenbHas BO-

OEJEPAJIbHBIE OKPYTA

CTBMA aHOMaJIbHO BbICOKUX TeMMNepPaTyp B TYPUCT-
CKUX LEeHTpPaxX pernoHa.

fo0b6ecneyeHHOCTb TEPPUTOPUN N HaceneHraA Obinn
Ha 9% 6Gonblue, Yem B NPEeLLUIECTBYIOLLMA MHOFONET-
HU nepwuog. Bo Bcex cybbekTax, 3a NCKNOYEHMEM
JleHnHrpagckon © KanuvHuHrpaackom obnacten,
B COBPEMEHHbI neprog BogoobecneyeHHOCTb yBe-
NNYMNACch 3a CYET YBENIMYEHUA CTOKA N CHUXKEHUA
YMCNIEHHOCTN HaceneHus. Kateropusa Bogoobecne-
yeHHOCTV B C3MO - 04eHb BbICOKas.

B chepe ynpaBneHus BOgHbIMU pecypcamu Lie-
necoobpasHbl MeponpuATUA MO 3alMTe Hacene-
HMA N OOBEKTOB SKOHOMUKN OT HEFAaTUBHOIO BO3-
AencteuA Boa, ocobeHHO B baccennHe CeBepHOM
[BVHbI, @ TakXKe pPa3BUTME PEFMMOHANIbHbBIX CUCTEM
rMAPOSIOrNYECKOr0 N TMAPOXUMUYECKOTO MOHU-
TOPWHra B PErnmoHax C MOBbILWEHHOW aHTpPOMo-
reHHOW Harpy3kom Ha BogHble 06beKTbl (r. CaHKT-
MNeTtepbypr, JleHnHrpapckasa obnactb).

Cenbckoe xo3aticmeo. B C30O HabnopatoTca pocTt
TennoobecneyeHHOCTN  CeNbCKOXO3ANCTBEHHbIX
KYNnbTyp, YBENMYeHne MNPOAOMKUTENBHOCTA Me-
puoga Beretaumn (T>5 °C) n yBenuyeHne cymm
TemnepaTtyp BO34yxa 3a Neprog C TemnepaTypon,
npesbiwatowen 10 °C. Npn coxpaHeHun Habnto-
[laeMbIX TEMMOB MOTEMNJIEHNA B PErviOHe AOJXKHbl
YNyyLlaTbCA YCI0BUA ANA XUBOTHOBOACTBA B pe-
3yfnbTaTe pocTa KOpMOBOM 6a3bl M COKpalleHuA
nepuvopa CTOMNOBOIO COAEP)KaHUA ckoTa. Oxu-
[laeTcA MoBbllWeHMe NPOAYKTUBHOCTM CEHOKOCOB
1 nactéuuy, B TOM 4YMCie M 3a CYET yBeNnYeHUs

npoao/IKUTENIbHOCTU 6e3MOpO3HOI'O nepumopa.

B cenbckom xo3ancrtee yBennyeHme o3 opraHu-
YeCKnx y,qo6peH|/||7| ana ynyduweHuna nnTtaHnAa pac-
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TEHUIA N BOCMPOW3BOACTBA niogopoansa noys 6y-
[EeT CrnocobCTBOBATb YBEMUYEHUIO YPOXKANMHOCTY
CENbCKOXO3ANCTBEHHbIX KYNbTYp.

Jobeisaowas npomelwnieHHocms. [lpon3soa-
CTBEHHbIe npoueccbl HedpTe- 1 ra3ogobbium 8 C3PO
YA3BMMbI K BO3LENCTBUIO KaK OMACHbIX SABIEHUIN
(3KCTpemanbHbIX TemnepaTyp, OCAaAKOB, BETPO-
BbIX M FONIONEAHbIX HArpy3oK), Tak U MepJIEHHbIX
KNUMATUYECKMX M3MEHEHUIA (pOCTa YPOBHA MOpH,
pa3pyLlleHna MOPCKMX nobepexun, perpagauum
nopogn).
N oXxungaemoe B Oyayliem MOBbiWEHME Temnepa-

MHOroneTHeMep3blx Habniogaemoe
TYpbl BO34yXa CMNOCOOCTBYET yNyYLLIEHWUIO YCIIOBUM
AnA paboT Ha OTKPbITOM BO3[YXE W CHUXKEHUIO
3aTpaT Ha otonneHue. OgHaKko CBA3AHHOE C MnoTe-
nieHnem TasHue NIbJOB MOXKET MPUBECTM K POCTY
ancbeproBo 1 LUTOPMOBOW aKTUBHOCTM B APKTU-
yeckom bacceliHe, YTO 3aTPyAHUT J0ObIYy nones-
HbIX UCKOMaeMbIX Ha Wwenbde. PocT TemnepaTypbl
BO3ayxa OOycC/aBAMBaeT YBeMYEHME MOXKAPOO-
NMacHOCTW, YTO CO3JaeT [OMNONIHUTENbHbIE PUCKU
anAa HedTe- 1 razogobblumn. lerpagayma MHOroneT-
HeMep3/biX Nopop yBeNNUYMBaeT BEPOATHOCTb aBa-
pUI Ha WaxTax B pe3ynbrate oOpyLEeHNsa FOPHbIX
nopopg. lMorogHo-KNMmaTnyeckne puUcku npu ot-
KpbITOM crnocobe fobblum nonesHbIX NCKOMaeMbixX
006yCIoBNEHbI yCUIEHNEM OMOJI3HEBBIX MPOLECCOB
B Kapbepax 13-3a BO3pacTaHWA KONMYeCcTBa Ocaj-
KOB 1 MOBTOPAEMOCTU 3HaUMTeNbHbIX (bonee 1 Mm)
CYTOYHbIX CYMM OCafKOB, @ TakXe yA/IMHeHUsA ne-
pvoaa ¢opmMUpPOBaHMA ONON3HEN B CBA3N C YBENU-
YEeHMEeM YMCNa AHEN C NONOXNTENbHON TeMnepaTy-
poi Bo3ayxa 1 NOYBbl.

ApanTtauuoHHble MeponpuAaTuA B AobbiBaloLel
OTpacin AOJPKHbI BKJOYaTb co3faHue uHobpa-
CTPYKTYPHbIX OOBEKTOB MO 3aliUTE BOAHbIX pe-
CYPCOB, YMEHbLUEHNIO GEPEroBO 3p03MK, CHU-
KEHNIO PUCKOB HABOAHEHWA W MOATOMIEHUN
KapbepoB U LLAXT.
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TpaHcnopm. B TpaHCNOpPTHOM OTpacan Haunbo-
nee 6GNaronpuATHO M3MEHEHUA KIIMaTa CKaXyT-
csl Ha QYHKUVMOHUPOBaHNY BHYTPEHHETO BOAHOMO
TpaHcnopTa. MporHo3upyemoe yBenuueHue cpen-
HerogoBoW TeMnepaTypbl MOBJIEYET 3a COOOW yanu-
HEeHVe HaBUrauuM Ha BCEX PEKax CeBepa pernoHa
B Npenenax ogHoro mecsiua. B uenom Ha cesepe pe-
MMOHa OXWAATCA GnaronpuATHbIE YCIOBUA U ANS
MOPCKOro Cy[OXOACTBA B CBA3M C YMEHbLUEHVEM
neposuTocT benoro n bapeHueBa mopeii 1 yBe-
NIMYEHNEM EXXEroAHOro nepuoga C OTKPbITON BO-
[oi, ceobogHO OTOo NbAa, uTo OyaeT onpenensaTb
yOeLleB/eHNe MOPCKUX MepeBO30K B ApKTUKe.
K HebnaronpuaTHbIM GaKTopaM OTHOCATCA COKpa-
LieHNe BPEMEHV WCMONb30BaHNA 3UMHUX OOPOr
(<3MHUKOB») Ha CeBepe pervoHa; 6onee uacrtoe
BO3HMKHOBEHWE rofioneanbl Ha [oporax, CBs-
3aHHOE C YBeJIYEHNEM uyepeoBaHUs OTTenenei
1 3aMOPO3KOB U, KaK CNIeACTBME, MOBbILLEHNE YNC-
Na aBapwuii, CHVXKEHME MPOMYCKHON CNocobHOCTU
N GOMbLUNIA M3HOC AOPOr; POCT MOBTOPAEMOCTM
CUNbHbIX NMAaBOAKOB WU NEAOBbIX 3aTOPOB, Bbi3blBa-
IOLLMX pa3pyLUEHE AOPOr U MOCTOB, POCT MOBTO-
PAEMOCTU U WUHTEHCMBHOCTU BOJSIH Ternsa Hebna-
FOMPUSATHO CKaXXeTCA Ha COCTOSHUWN N YCJIOBMSAX
3KCMNyaTaLuuy aBTOMOOUITbHbIX 1 »Kene3HbIX Aopor
B HoBropoackoi v NckoBckol obnacTsix.

ApanTaunMoHHble MEPONPUATUA ANA TpaHCnopTa
BKJTIOUAIOT perynapHoe nposeaeHve npodunak-
TUUYECKUX Mep C Lie/bio NpeaoTBPaLLeHNA 3MHEN
CKONb3KOCTM Ha JOPOXKHOM NMOKPbITUM; Pa3BUTUE
CUCTEMbI MOrOAHOrO MOHUTOPWHIA U OLIEHKM CO-
CTOAHUS AOPOXKHOTO NOKPbITVA ANA LieNeHanpas-
NeHHOro Bblbopa cTpaTeruii paboT no 3uMHemy
COZlepP>KaHNIo JOPOr 1 MPEBEHTMBHbIX Meponpu-
ATU NpU yrpo3e o06pa3oBaHUA CKOJb3KOCTHU
Ha MOKPbITHN.

lMpou3sodcmeo u nepedaya 3Hepauu. B sHepreTn-
YeCcKoM ceKTope reHepupyowme mowHoctn C3PO



onpenenAlTca TenaoBbiIMK, aTOMHbIMU U TNAPO3-
nekTpoctaHunamun. Mpu n3mMeHeHUn Knmmarta oOcC-
HOBHbIMK yrpo3amu ansa T9C n ocobeHHo ASC aB-
NATCA BbIXO[ M3 CTpoA obopyaoBaHUA CTAHLUUN,
cHuKeHne nx Kr n3-3a aHomManbHO BbICOKUX TeM-
nepaTtyp BO3dyxa W Ype3MepHOro HarpeBa BOApl,
NCNonb3yemor OfiA OXJIaXKAEHUA SHeprob/oKoB.
CornacHo pe3ynbrataM CLEHApPHOro MPOrHO3MpPO-
BaHuA, Ha Tepputopun C3DO oxnpaeTtca ysenmye-
HMe NPOAOMKMTENbHOCTM BONH Tenna. K cepeaw-
He XX| BeKa B I0XKHOW YaCT! OKpyra A/IMTeNbHOCTb
Hanbonee NPOAOHKUTENBbHBIX BOSIH Temsia MOXeT
YBENMUNTLCA Ha BOCEMb-AEBATb AHEN. Kpome Toro,
K KoHUy XXI BeKa oxKugaeTca yBenmyeHne uncna cy-
TOK C BbICOKMM K/TaCCOM MOXapHOW OMacHOCTN OT 6
£o 11 cytok. B C300 umetotca 0bnactm ¢ HepgoCTa-
TOYHO Pa3BUTON CUCTEMOW JIMHUIA 3NeKTponepenay
N TPAHCMOPTHbBIX KOMMYHUKaUWA. DHepreTnyeckue
NoTPebHOCTN 3TUX PaANOHOB MOTYT ObiTb yAOBNET-
BOPEHbI 33 CYET UMEIOLLMXCA BETPOBbIX PecypcoB

-4
-8
-12
Py 16

a)

OEJEPAJIbHBIE OKPYTA

nobepexmin OUHCKOro 3anunBa, J1aJoXCcKoro 03epa,
bantuninckoro, benoro n bapeHueBa mopei. B Ha-
cToAlee BpeMA MAET aKTMBHOE MpPOeKTUPOBaHME
N CTPOUTENBbCTBO BETPOMAPKOB 1 BETPOIHEpPreTnye-
CKnx cTaHumin. C BBOQOM B aKcnyaTaumnio MypmaH-
ckon B2C mowHocTbio 200 MBT B oKpyre noABKTCA
CaMbll KPYMHbIN BeTponapk 3a MNonapHbIM Kpyrom.

[nAa aganTaumm sHepreTMyeckoro cektopa Heobxo-
AVMMO COBepLUEHCTBOBaHME KOHCTPYKLm TOC n ASC
C YYeTOM HabnogaemMbix 1 NPOrHO3MpPYEMbIX 13Me-
HEHU 3HAYEeHM CNeLManM3npPOBaHHbIX KNUMAaTU-
YeCKNX XapaKTEPUCTUK C LIeNbI0 CHPKEHNA PUCKOB
aBapuin 1 MOBbILWEHNA SPPEKTUBHOCTN reHepaLun
SHepruy, BHeApeHne BO30OHOBAAEMbIX WCTOUYHU-
KOB 3Hepruu, npexpe Bcero O6rMosHepreTnYeckmnx
1 BETPOBbIX. [114 noBbiweHnA HagexHocTn J19I1 ue-
necoobpasHoO NCMosb30BaHNE YCOBEPLLEHCTBOBAH-
HbIX CUCTEM MOHWUTOPMHra rononenoobpasoBaHMA
N NPUHATNE MepP NO NNKBUAALMN CHEFOHANIMAHWA.

9,8
o -

6)

Puc. 3.2 Vi3meHeHue cneyuasnau3upoB8aHHbIX KJIUMamuueckux nokadameneli Ha meppumopuu C300

8 2050-2059 22. no omHoweHuto k 1990-1999 22.: a) npodoIKUMeEIbHOCMb 0MONUMeEIbHO20 NepUOOa

(OHu); 6) Yucno OHeli c nepexodom memnepamypel 8030yxa Yepe3s 0 °C (OHu). CueHapuu RCP8.5 MUK

KunuwHo-kommyHaneHoe xo3Aaucmeo. Cmpou-
menbcmeso. Ha Boctoke C3DO (B HeHeukom AO,
B Pecnybnuke Komn) B HacToALLee Bpems OTMeYa-
eTca Haubonblias ansa Tepputopun Poccun cko-
POCTb YMEHbLUEHNA NPOAOIKATENBHOCTA OTONU-
TenbHoOro nepuoga (ao 5 cyt/10 net). Oxungaemoe
COXpaHeHVe 3ToN TeHAEHLMN MOXKET CNoCOOCTBO-
BaTb YMEHbLLEHMIO YPOBHA NOTpebneHna sHeprum

B X0Nlo4HbIN nepuopa roga. Ha 3anage C30O0 npo-
Lecc noTensieHna COMPOBOXAAETCS MaCCOBbIMU
«nepetonamm» M «HeAOTOMaMMU», CHUKAOLLMMU
YypOBeHb KOMMOPTHOCTU KWMbIX 34aHUN. YBenu-
yeHMe B 3UMHUIN CE30H UYUCNa AHEN C nepexo-
LOM TemnepaTypbl Bo3ayxa yepes 0 °C npueget
K YCKOPEHHOMY CTapeHVI0 OrpakAaloLnX KOH-

CTPYKUWIA 30aHWIA 1 OOMONHUTENIbHBIM Pacxodam
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Ha X 3KCnJtyatayuio. Poct SKCTPEMYMOB 0CaKOB,
coueTarowmmnca ¢ yBennyeHnem mnx NHTeHCMBHO-
CTU, TaKXe HeratTMBHO OTPAa3NTCA Ha (I))/HKLI,I/IOHVI-
poBaHUM ropoackoro X03ANCTBa.

OpHoOMm M3 nepBooYepenHbIX 3afay ajanTauum
ABNAETCA MOAEpPHM3auMa CUCTEM TennaocHab-
XeHna u TennoBbIX ceTen, obecneuvmBatowias
BO3MOXHOCTb KayeCTBEHHOrO perynMpoBaHus
napameTpoB TeMJIOHOCUTENA B  3aBUCMMOCTU
OT METeOpPOJIOrNMYECKNX YCIIOBUA U CMOCOOCTBY-
owan peasbHOMY COKpaLLeHUIO 3SHepronoTpe-
6neHnA B XONOAHbIN ce30H. B ycnoBuax pocTa
3KCTPEMaNIbHOCTN OCAAKOB aKTyaslbHa Takke MO-
LAepHM3aunsa CMCTeMbl BOAOOTBEAEHNA HAa OCHOBE
NCNOMIb30BaHMA HOBbIX HOPMATUBHbIX 3HAUYeHWN
WHTEHCUMBHOCTN OCagKoB. B 3amafHbix panoHax
C3D0 pna ymeHblUeHNA BNMAHNA TemnepaTypHO-
BNAaXXHOCTHbIX AedpopMaumnini  Ha YCKOPEeHHoe
CTapeHue 3JaHui BaXHO obecneuynTb Npu CTPO-
NTENbCTBE HOBbIX OOBHEKTOB MCMONb30BaHNE Ma-
TepUanoB, MMeLMX HaaNexallyl CTONKOCTb
B OTHOLUEHMMW LUK/IOB 3aMOPakMBaHUA U OTTau-
BaHUA 1 MOBbLIWEHHYD KOPPO3UIHYI YCTONYU-
BOCTb PA3/IMYHbIX 3/IEMEHTOB, @ TaKKe KOHCTPYK-
TUBHblE peLleHnsa, WCKoYaloLwmne MnoBbileHne
BNArocofepaHma CTPOUTENbHbIX KOHCTPYKLMIA
3a cyeT atmocdepHbix Bo3aencTeuin. Cneumanb-
HOe BHMMaHWEe [OONIKHO ObiTb YAeNeHO MOHUTO-
PVIHTY 3BOJIOLMA MHOFONIETHEMEP3/bIX TPYHTOB
B pernoHe. 1na ymeHblieHua yuepba, CBA3aHHO-
ro C BbICOKMMU FE€OKPUONOTMYECKUMM PUCKaMU
Ha ceBepo-BocToke C3PO, Heobxoaumbl M3Me-
HEeHVe HOPM CTPOUTENIbHOrO MPOEKTUPOBAHUA
C y4yeTOoM OCnabneHnsa Hecywen cnocobHoCTn
MHOTONEeTHEMEP3/IbIX TPYHTOB, a TakXKe NpUMeHe-
HUE UHXXEHEPHbIX Mep ajanTaunn CyLecTByoLlen

NHOPACTPYKTYPBDI.

Pekpeayus u mypusm. K cepepunHe XX| BeKa 0xu-
faetca, yto 6onbliana yacTb Tepputopumn byaet
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OTHOCUTBCA K YC/IOBHO HebnaronpuAaTHOM Typu-
CTCKOW 30He, a YC/IOBMA KpanHero guckomeopTa
COXPAHATCA TONMbKO Ha ceBepe ApxaHrenbckom
obnactn n HeHeukoro aBTOHOMHoro okpyra. Oc-
HOBHOW BKNaf B CH/KEHNE YPOBHA AUCKOMPOPT-
HOCTM BHOCUT POCT 3UMHUX Temnepatyp. B Myp-
MaHckown, Bonorogckon, Ha tore ApXxaHrenbCKom
obnacten n B Kapenum cknagbiBatotca 6Gnaro-
NPUATHbIE YCNOBMA ANA Pa3BUTUA TOPHOMbIXK-
Horo Typu3ma. K cepeguHe ctonetua Haubonee
6naronpuATHble YCIOBMA MNPOrHO3UPYTCA A
MypmaHcKon o6nactn, efuHCTBEHHOrO peruno-
Ha C300 c NONOXWUTENbHOW ANUHAMWKOW POCTa
BbICOTbI CHEXHOrO MOKpoBa. B TO e BpemaA rop-
HOJbIXKHbIE KypopTbl JleHMHrpagckonm obnactu,
pacnonoxeHHble Ha BbicoTax Ao 200 m, yxe cen-
YyacC UCMbITbIBAKOT BAMAHME U3MEHEHUA Knmara.
OCHOBHOW HeraTuMBHbIN BKNa[ BHOCUT COCTOAHME
CHEXHOrO MOKPOBa: YMEHbLUEeHMEe 4Yucnia AHewn
C BblcOTON cHera 20 cm n 6onee, yBennyeHme va-
CTOTbl U UHTEHCUBHOCTU XUAKNX OCA[KOB 3UMOMN.
B neTHUIn nepunop npakTnyeckn BCA Tepputopua
OKpyra HaxoAWUTCA B 30He TennoBoro Kom¢opTa
1 cybkomdpopTa, YTO NO3BONAET Pa3BMBaTb 3[4eCb
nobble BuAbl pekpeaunn. B npnbantumnckmx pe-
rmoHax C3PO (JleHuHrpapckaa n KannHuHrpag-
CcKkaA obnacTtu), raoe pasBMBAETCA MAXKHbLIA Ty-
pu3M, K cepeguHe CTONeTUA KynasbHbI Ce30H
yBenuuutca Ha 15-20 gHen B rogy. B cBA3m ¢ no-
BbllLEHMEM TemnepaTypbl BO34yXa, 34eCb MOryT
CNOXUTbCA [OMONHUTENbHbIE BO3MOXHOCTU ANA
Pa3BUTUA aKTMBHbIX BOAHbIX BMAOB Typu3Mma.
KnumaTtnyeckmmmn puckamm gasa naaXHOro cesoHa
B OTOM pervioHe CNy»KWUT pa3BUTME TMMOKCUNHO-
AHOKCUMHbIX ycnosun B OnHCKom 3anunse bantuii-
CKOro MOP#, B 3HAUNTENIbHOW CTENEHUN CBA3AHHbIX
C NOBbIWEHNeM TemnepaTypbl BOAbI.

Ins apantauun B chepe Typriama 1 pekpeaunm Le-
necoobpasHoO pa3BUTUE FOPHOJbIKHBIX KYPOPTOB
B MypmaHckoii obnactu 1 B Kapenun; pusepcnou-



KaLus TYPUCTCKMX NPOAYKTOB 3MMHEN peKpealnm
Ha Tepputopun JIeHNMHrpaackor obnactu; paspa-
60TKa NpaBuN NoBeAeHWA AN CEKTOpa apKTuye-

MpuBomkcknn pepepanbHbIN OKPYT

MpupodHseie cucmemebl. banaxHc no4seHHoz0 yane-
poda. YassumocTb skocuctem MNOO K nsameHeHmo
K/NMaTa CBsi3aHa B MepBYyl0 oyepenb C JIECHbIMM
noapamu, 3acyxaMu 1 NIETHMMUN BETPOBbLIMU CO-
ObITUAMM, B MEHbLLEN CTEMEHUN — C OGUOreHHbIMI
dakTopamu. K Hanbonee yactbiM ABIEHUSM, YCU-
nuearowmnmca Ha Tepputopun NOO B pesynbraTe
N3MEHEeHNA KNnmara, OTHOCMTCA 3acyxa. Pesynbra-
TOM 3aCyLWIMBbIX KIIMMATUUYECKUX YCIOBUIA SIBNSA-
l0TCA Aerpagaums n onycTbIHUBaHUE 3eMeb U1, KaK
cnepacTBrie, M3MeHeHMe 6GanaHca yrnepopa nous.
Bo3mMoXHble HanpaBneHusa aganTauvivM  BUAOB
N SKOCUCTEM U UCMOSNb30BaHUS SKOCMCTEMHbIX YC-
nyr ana aganTtauuy aHanorMyHbl NpPeanoXKeHHbIM
ana LL®O. OcHOBHbIMYM alanTaLMOHHbIMK Mepamu
MO CHWKEHWIO BO3AENCTBUA KIMMATUYECKUX AB-
NEHUI Ha NpoLecchbl Aerpagauny NoyB ABAAKTCA
BBe[EeHNE CUCTEM MPOTrHO3MPOBAHNSA 3aCyXU U NO-
capKa NMPOTNBO3PO3MOHHbIX JIECHBIX HACAXKAEHWIA.

BooHsie pecypcbl. OcHoBHble pekn MO - Bonra,
Kama, benas, Ypan, 3aperynnpoBaHbl BOAOXPaHU-
niwammn. Bo BHyTpurogoBom pacnpegeneHnm cto-
Ka peK C eCcTeCTBEHHbIM BOAHbIM PEXMMOM B MO-
cnegHne JecATUNeTUA MPOU3OLWIN WU3MEHEHUA,
XapakTepusylowmecs, npexae Bcero, yBennyeHu-
€M 3MMHEr0 1 NeTHe-0CeHHero ctoka. Hanbonee
3HAUUTENbHbINA €ro POCT MO CPaBHEHUIO C Nepuo-
aom po 1977 roga HabnogaeTcs Ha peKkax XKHOM
n wro-3anagHon vactm MNPO, coOTBETCTBEHHO,
Ha 100-150% mn 50-100%. 3pecb ke oTMeyaeTtcsA
n cywectBeHHoe, Ha 40-60%, CHW)KeHMe CTOoKa
B BeCeHHMe mecAubl. HanpoTns, B BOCTOYHON Ya-
ctn NMOPO Ha peKkax, CTOK KOTOpbIX Gpopmupyertca
Ha CKNOHaxX YpanbCKMX rop, a TakXe Ha ceBepe

OEJEPAJIbHBIE OKPYTA

CKOro Typu3Ma 1 obecrneyeHne KOHTPONA 3a UX
cobniogeHem Ans 3alWmnTbl XPYNKUX SKOCKUCTEM
ApKTryeckoro 6acceiiHa.

TEePPUTOPUM, BECEHHUI CTOK B MOCNefHue aecs-
TUNETUN yBENNUYMNCA. 31eCb BO3pacTaeT NoBTops-
€MOCTb OMaCHbIX MAaKCMMalbHbIX PAacXOA0B BOAbI
BECEHHEro MOoJIOBOAbsA, YTO MOBbIWAET PUCKM
HaBOAHEHWA. BMecTe ¢ Tem Ha BCell TeppuTopum
MNOO ymeHblUMNacb OMNACHOCTb GOPMUPOBAHUS
HM3KMX PACXOAOB BOAbl PeKOl MOBTOPAEMOCTM
B MEXEHHble Nepuogbl.

YnpaBneHve BOAHbIMU pecypcaMn KIUYeBOWM
BOAOX03ANCTBEHHON cucTtembl OO - Boncko-
Kamckoro Kackaga BogoxpaHunuuy uenecoobpas-
HO OCYLWEeCTBNATb WHTErPUPOBAHHO, C Y4YeTOM
Nnpoun3oLWeaWwmnx U oXnaaeMblX N3MEHEHUIN B CO-
CTaBNALWMX BOOQHOIO N BOAOX03ANCTBEHHOIO 6a-
NTAHCOB OTAENbHbIX BOAOXPAHWUNML KacKada.

Cesnibckoe xo3alicmeo. [1oBOMKbe — caMas 3acyll-
NVBasa TeppuTopuUA 3emnegenbyeckon 30Hbl Poc-
C1K, 30Ha PUCKOBAHHOTO 3eMNefenus, Ha KOTOpYHo
npuxoanTca okono 22% BanoBoro cbopa 3epHo-
BbIX 1 3¢pHOB060BbIX KyNbTyp B LIe/IOM. 3a nocnes-
HMe JecATUNETUs NOBCEMECTHO HabnopaeTca pocT
TennoobecneyeHHOCTH CENbCKOXO3ANCTBEHHbIX
KyNbTyp Kak B Tensblii Nepuopg roga, Tak B nepuog
KynbTyp.
PocT 3umHMX Temnepatyp, B TOM yncne B AHBape,

nepesnMOBKM  CEJIbCKOXO3ANCTBEHHbIX
KPUTMYECKOM AN1A 3VMMYIOWNX KynbTyp, AOCTUra-
et 1,0-1,2 °C 3a gecATuneTne, Yto CBULETENbCTBYET
006 ynyuLueHnn yCrioBui nepe3rmMoBKY O31MOW MLue-
HWLIbI, KOTOPas AaeT NPYMEPHO MOJIOBUHY BasIOBOrO
cbopa 3epHOBbIX 1 3epHOOOOOBbIX B 3TOM PETVIOHE.
Habniogaetca nonoxutenbHaa TeHAEHUMA K POCTY
BECEHHMX OCaAKOB 3a NoCNefHne AeCATUNETUA, KO-
Topasa oueHuBaeTca BennunHon 7-10% 3a 10 net.
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B cambix 3acywnuBbix obnactax, OpeHOyprckom
n CapaToBCKOW, B NETHUE MeCALbl BereTauOHHO-
ro nepuoga KoNMYecTBO OCafKOB YMEHbLUAETCs,
a CKOPOCTb CHMKeHUA cocTaBnAaeT oT —15% o -10%
3a pecatunetue. Ha cesepe MPO (Mepmckun Kpai,
KnpoBckasa o6nacTb) 3HaUMMbIX OTKIIOHEHWI MOKa-
3aTenen BnaroobecneyeHHOCT OTHOCUTENbHO Oa-
30BOro nepuopa He Habnogaerca.

B cenbckom xo3zsaincTtee NOO B KauecTBe aganTaLMoH-
HbIX Mep LieniecoobpasHbl 6onee WNPoKoe BHeAPE-
HVe Bnarocbeperarowyx TexHonornin (CHerosagep-
»KaHWe, yMeHblLLEHVEe HENPOAYKTUBHOMO NCMapeHus,
ynbTpapaHHWE CPOKM CEeBa U Ap.), PacluMpeHre no-
CEBOB 3aCyXO0YCTONUMBBbIX KYJIbTYP, PacLUMPEHME No-
CEBOB O3UMbIX KyJbTyp, PaCLUMPEHNE OPOLLAEMbIX
nnouwagei. HeobxoayiMbl MOCTOSHHBIVE MOHUTOPUHT
CapaHyOoBbIX BpeauTeneil, CBOEBPEMEHHOE MPoBe-
[EHVE arpOTEXHUYECKNX MEPONPUATAIA, 00paboTKM
WNHCEKTULIMAAMM, NCMOJTb30BaHNE YCTONUMBbIX COP-
TOB KYJIbTYPHbIX PAaCTEHWIA.

Job6sbiearowaa npombiwneHHocms. Hanbonbluee
BAUSHME Ha [0ObIBAOLWYD MNPOMbILWAEHHOCTb
OKa3blBalOT YBENMYEHMEe TemnepaTypbl BO3ayXa
N HEKOTOPOE YMEHbLUEHME OCAAKOB B TEM/IbI Me-
puog rofa, ocobeHHo Ha tore MNPO. Itn pakTopbI
NPUBOAAT K POCTY MNOXKapPOOoNacHOCTH, YTo 0bycna-
BAIMBAET 3HaUUTENIbHble PUCKK ANA A06blun Hed-
™M 1 rasa. bonee Tennas noropa BedeT K yMeHb-
WeHno Ao6bluM rasa, T.K. POCT MOBTOPSEMOCTM
Temnepatypbl Bo3gyxa Bbiwe 15 °C npuBogut
K MaleHNI0 MOLLHOCT KOMNPECCOPHbIX CTaHLWA.
Habniogaemas TeHAeHUUs yBENNYEHNA MECAYHbIX
N CYTOYHbIX CYMM OCafKOB Ha CEBEPO-BOCTOKE
OKpyra, B npearopbAx Ypana MoXeT co3fjaBaTb
yrpo3y Aana Job6bluMm  MOone3HbiX UCKOMaemblx
B LWAXTax U Kapbepax, Bbi3blBas OMOMI3HM, OCbINU,
ob6pyweHna no 6opTam AencTBylOWMUX 1 OTpabo-
TaHHbIX KapbepOoB, a TaKKe NPOBOLMPYA PUCKN 3a-
TonneHnA waxt. o pe3ynbTaTam KnMMaTUYeCcKoro

78

MogennpoBaHusa, K cepeguHe XXI Beka oxngaeTtcs
ycuneHve Habnogaembix TeHAEHUNA M3MEHEHUS
TemMnepaTypHO-BNA>KHOCTHOIO peXXnma.

TpaHcnopm. BnnsiHve n3meHeHUA Knmmara Ha pabo-
Ty TPAHCMOPTHOW MHPPACTPYKTYPbI B 3TOM pPErMoHe
OyneT CBA3aHO npexae BCero C POCTOM OMacCHbIX
METEOPOSIONMYECKNX ABNEHNIN, TAaKUX KaK CUJbHbIN
BeTep, rpag, rpo3bl 1 T.4. VI3MeHeHnA TemnepaTypHO-
BNa’KHOCTHOFO peXmnma Tensioro nepuopa oyayT
Hanbonee 3aMeTHO BAUATb Ha PYHKLMOHUPOBaHWE
Ha3eMHOro TPaHCMOoPTa Ha lore PernoHa, rae oxmnaa-
eTCA POCT Temnepatyp B cpeaHem Ha 2-3 °C. B OpeH-
6yprckor, Camapckonn n CapaToBCKOM obnactax
NPOJO/IKNUTENbHOCTL MEPUOJOB C TemnepaTypomn
Bbiwe 30 °C yBennumuTCA NOoYTU Ha MecAl U1, cnego-
BaTesIbHO, YBENINYUTCA YNCIO [HEN C OFPaHNYEeHEM
LABVXKeHna ansa Gonbluerpy3os no goporam dene-
panbHOro 3HaYeHnA, BO3MOXEH CO0M B pacnmcaHnin
LABVXKeHNA noe3foB Ha KymOblleBCKOWM Mene3How
popore. OyHKUMOHMPOBaHNE BOAHOrO TPAHCMOP-
Ta B HacTosLlee Bpems 3aTpyAHEHO B CBA3N C Ma-
NOBOAHOCTbIO pek Bomxkcko-Kamckoro 6accelHa.
Poct Temnepatypbl BOo3ayxa Ha $OHe yMeHbLUEeHMA
0CaaKoB Tensioro nepuoda Ha 6onblueit yactm NMNOO
YMEHbLUNT NETHUN CTOK. CHMXKEeHne BOOQHOCTM peK
YCUNUT aKKyMyNATUBHbIE NPOLEeCcCbl B HUX W Bbl-
30BE€T WX AOMNOSIHUTENIbHOE OobMenieHne. Bce 3Tu
npoweccbl 6yayT OKasblBaTb HEraTMBHOE BAUSAHUE
Ha cypoxoacTBo. HaumHaa ¢ 2003 r. nget cHUKeHne
MUHUMANbHOrO (NeTHe-OoCeHHero) CToka 1 B balku-
pun. Hanbonee 6naronpuATHbIN NPOrHO3 Ha ceBepe
OKpyra — yBenmyeHne KonmyecTsa 3iMHNX OCafiKOB,
nogbem TemnepaTypbl XONOAHOrO nepuoga, nosa-
HUM NefocTaB MpUBERAYT K POCTY 3UMHEro CToka
N yBENMYEHNI0 BOQHOCTI pekmn Kama.

[na 6e3onacHon paboTbl TpaHcnopTa Heobxo-
AVMMO CO3[aHue 3alUTHbIX Mep Mo npefoTBpa-
WeHno 06pa3oBaHMA CHEXHbIX 3aHOCOB MyTeM
YCTPOWCTBA NOCTOAHHDIX SN BPEMEHHbIX CPeACTB



CHero3awutbl. Heobxogvma paspaboTka Mepo-
NPUATIIA NO NOBbILEHWIO MPOMYCKHOWN CNOCO6GHO-
CTV NHOPACTPYKTYPbl BHYTPEHHUX BOAHbIX NyTeW
Bomkcko-Kamckoro 6acceliHa 1 obecneyeHuto
rny6uH, HeO6XOAMMbIX ANA CYAOXOACTBA.

lMpou3zsodcmeo u nepedaya 3Hepa2uu. DNEKTPO3-
HepreTuKka NP0 npeacTaBneHa BCeMn BUaamm 3nekK-
TPOCTaHUMI: TENSTIOBbIMW, aTOMHbBIMK 1 TNAPO3NEK-
TpocTaHumamu. Habntogaemblii pOCT MakCUMabHbIX
Temnepatyp BO3dyXa W MOBTOPAEMOCTU MKapKKX
LHel co3gaeT yrpo3sy ansa 3GPeKTMBHOIO oxnaxzae-
HUs 3HeprobnokoB AJC n T3C m3-3a pocTa Temne-
paTypbl oxnaxgatowen sogbl. K cepeguHe XXI Beka
Ha TeppuTopun MNMPO oXMaaTCA POCT NETHUX SKC-
TPEMYMOB TemnepaTypbl N yBenMyeHne CpegHen
HenpepbIBHON MPOAOIKUTENBHOCTA  3aCyLUAINBbIX
nepuoaoB, YTO MOXET OOyC/IOBUTb 3HAUYUTESIbHble
PUCKM ANSi CUCTEM OXNaXKAEHNS SHEpProb/I0KoB.

MNd®O aBnsaetrcA ofHMM M3 NUAEPOB MO peanunsa-
U1K NporpaMmmMbl Mo Pa3BUTUIO BO30OHOBNAEMON
3HepreTnku. HanbonblwMmm CONHEYHbIMU pecyp-
camn obnagatot panioHbl OpeHbyprckor obnactu
n bawkopTocTaH, rae gencTeyeT 6onee NATHag-
LUaT! COJMIHEYHbIX 3MeKTpocTaHuun. Mo ycTaHoB-
neHHon mouwHocTn C3C NOO 3aHumMaeT B Poccun
BTOpoe mecto nocne K0PO.

Tepputopua MNMOPO pacnonoxeHa B 30He LEeHTpa-
NN30BaHHOrO 3HeprocHabkeHua Poccuiickon Pe-
Aepaumn. Ha nepeboun B paboTe ceTeBon NHOpPa-
CTPYKTYpPbl OKa3blBalOT BAUAHUE CUSbHbIE BETPDI
N exerogHo Habnopawwmeca negaHble JOXAW,
KOTOpble NPMBOAAT K 06pa3oBaHmio 6ONbLLKX ro-
nonefHbIX Harpy3oK Ha NpPoBoAa BO3AYLIHbIX Nn-
HUIM Ha O6LWIMPHBIX TepputTopuax. ina rtepputopun
MN®O xapakTepHO 06pa3oBaHme cmepyelt. Hanbo-
nee 4yacTo OHM HabnogatoTca B Huxkeropogckom,
MNeH3eHckon obnactax, Pecnybnuke bawkopTo-
cTaH 1 YyBawckon Pecnybnuke. Bce ynomaHyTble

OEJEPAJIbHBIE OKPYTA

ABNIEHNA CO30al0T PUCKN aBapVIIﬁ N OTKJIIOYEHUN
Ha JIMHNAX 3J1eKTpornepenay, KoOtopbie HGO6XO,D,I/I-
MO npeaoTBpallaTb.

[nAa aganTaumm sHepreTMYeckom oTpaciin Heobxo-
OVM [eTanbHbIA YYeT HabnogaeMbix U NPOrHO3m-
pyeMbIX N3MEHEHUIN 3HAYEHNI KNMMATUYECKMX Na-
pameTpoOB NP NPoeKTpoBaHnM HOBbIXx ADC 1 T2C
1 MOEPHM3aALMN YKe CYLLECTBYIOLLMX SHepreTnye-
CKMX OOBEKTOB C LieNblo MOBbLILWEHUSA HaJEeXHOCTH
1 3GPeKTUBHOCTU NX GYHKLMOHMPOBaHMA B ONK-
Hel 1 fanbHen NepcneKkTrBe, pa3BUTME BCEX BUAOB
BWS (conHeuHbIx, BeTpoBbIX, Manblx [9C, 6uosHep-
reTuKK), MOHUTOPUHT cocToAHUA J1311.
KunuwHo-kommyHaneHoe xo3auticmeo. Cmpo-
umenbcmeo. K cepegnHe XXI Beka BenmMunHa
rpPagyco-CyToK OTOMUTENbHOro nepuoga, ABNAto-
WAACA MHOEKCOM TemnyionoTpebneHnsa, CornacHo
MOAENbHbIM pacyeTam, YMEHbLIUTCA B PernoHe
Ha 1000-1600 °CecyT. [NoTenneHmne B 3IMHUI CE30H
COMpPOBOXAAETCA YBEIMYEHNEM YMCTIA [HEN C ne-
pexonom Temnepatypbl yepes 0 °C, koTopoe npu-
BOAMT K YCKOPEHHOMY CTApPEHUIO OrpakAatoLmx
KOHCTPYKUWUI 30aHUA U POCTY 3SKCMyaTaunoH-
HbIX PACXOZOB Ha NX COAep)KaHue. DTa TeHAeHUUA
Hanbonee Bblpa)keHa Ha toro-3anage NMNOO - B Ca-
patoBckon un OpeHbyprckorn obnactax. Jletom
NPOrHO3MpyeTCsA 3HA4YMMOE YBeNMYeHMEe u4uncna
MXapKUX OHEN 1 TaKoro nokasatensa Kak aeouumt
xonopa, ABMAOLEroca WHAEKCOM 3HepronoTtpe-
6neHnA B NETHUIN CE30H U CBUAETENbCTBYIOLWENO
O neperpese 34aHnN 1 yXyaweHn KOMGOPTHOCTH
XUnnwa npyv OTCYTCTBUN KOHZULMOHUPOBaHUA.
Hanbonblee ysennueHne gepumta Xonoaa oxu-
paetca B Capatosckon obnactu (300 °CecyT 1 60-
nee). ameHeHne pexnma aTMoCcdepHbIX OCafKoB
Ha TeppuTopum MNOO (poCT 3KCTPEeMyMOB, yBENU-
YyeHue NPOACIKNTENbHOCTN NeprogoB ¢ aednuu-
TOM OCaZKOB) MOXET NPMBECTM K Npobnemam C BO-
fooTBefeHeM 1 BogoobecneyeHmem.
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Puc. 3.3 V3meHeHue cneyuanusupoB8aHHbIX KAUMAmMuyeckux nokazamesneli Ha meppumopuu 1O

8 2050-2059 22. no omHoweHuto K 1990-1999 22.: a) epadyco-cymku omonumesibHo20 nepuooa (°Cscym);

6) 0ecbuuum xonoda (°Cecym); 8) CymouHsIli MAKCUMYM 0CAOKO8 Mensio2o ce30Ha (%); 2) MakcumasibHas
u y 7 y y 7

npoaon)Kumeanocmb HenpepbiBHO20 nepuoaa C 0Caokamu meHbwie 5 MM/CymKU 0715 menJio2o ce30Ha

(OHu). CyeHaputi RCP8.5 MK

OpHon 13 nepBooyepeHbIX 3a4ay aganTaunn AB-
NAeTCA MOAEPHM3aUNA CUCTEM TenoCHabXeHus,
KOTOpaa MOXeT MPUBECTU K YMEHbLUEHWNIO SHep-
ronotpebneHna B XONOAHbIN ce30H Gonee yem
Ha 15% no oTHoWeHN K 6a30BbIM 3HAYEHUAM
KoHua XX Beka. [Ina noggep»aHua onTumasnbHO-
ro MMKpOKAMMaTa B MOMELLEeHUAX BO BCe Ce30HbI
roga Heo6xofMMO NOBbIWEHNE YPOBHA NHXEHep-
Horo obecneyeHna 3JaHUA C YY4ETOM POCTa KC-
TpeMasnbHbIX TemnepaTtyp u 3HepronoTpebneHua
B NeTHUN ce30H. Ha toro-3anage MN®O - B CapaTos-
ckon 1 OpeHbyprckon 06nacTax — € uenblo yMeHb-
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WeHNA BAUAHWA TeMMnepaTypPHO-BNa>KHOCTHbIX
nebopmaumini Ha YCKOPEHHOe CTapeHue 34aHui
B 3VIMHWIA CE30H BaXKHO obecneunTb Npu CTPOU-
TeNIbCTBE HOBbIX OOBEKTOB MCMOMb30BaHME MaTe-
PVanoB, MeLWMX HAAJIEeXaLlyo CTOMKOCTb B OT-
HOLUIEHUW LMKNOB 3aMOPa’KMBAHUS N OTTaMBAHUS
1 MOBbBILLEHHYIO KOPPO3UIHYO YCTONUMBOCTb Pas-
NINYHBIX 3N1eMeHTOB. [1nsi npefoTBpaLleHnsa KpUTu-
YECKMX CUTyauunin C BOROCHAOXeHVEeM B YCSTOBMAX
YBeJIMYeHVA NPOLOSIXKNTENBHOCTN NEPUOAOB C fle-
GULMTOM OCaAZIKOB >KenaTeflbHO MpUHATAE npe-

BEHTMBHbIX Mep, HalpaBJIEHHbIX Ha MNOBbIWEHNE



3pPeKTUBHOCTM BoAOMNOTPeDONEHNA HaceneHnem,
a TaK>ke B NPOMbILIIEHHOM NPOU3BOACTBE U CEMb-
CKOM X03sCcTBE. B KOHTeKcTe obecrneuyeHus Ha-
AEXHOCTY 1 6€30MaCHOCTU 3JaHNIN U COOPYKEHWI
0co60ro BHUMaHusA TpebyeT oLleHKa pUCKOB, 00y-
CNOBMEHHbIX HECOOTBETCTBMEM CTaHAAPTOB Mpo-
€KTUPOBAHNA peasibHbIM KIMMATUYEeCKUM YCNOBU-
AM. B nepByto ouepefb 3TO OTHOCUTCA K aHanun3y
BO3MOXKHbIX aTMOCPEpPHbIX Harpy3oK (CHerosblX,
BETPOBbIX, FOMONEAHbIX), @ TaKXe KPUTUYECKNX
TeMnepaTypHbIX BO3AENCTBUN, CBA3AHHbIX C ANW-
TeSIbHbIM BO3[ENCTBMEM IKCTPEMASIbHO-BbICOKNX
Temneparyp.

Pekpeayusa u mypusm. B Kuposckon n Huxe-
ropopckon obnactax, B Pecnybnuke TatapcTtaH
n B Nepmckom Kpae Ha GOHe YMeHbLUEHNA YnCna
AHeN C 3KCTpeManbHO HU3KUMK TeMnepaTypamu
NPOMN30ONAET 3aMeTHOE YBeNnnyeHne 4Yucia OHewn

IOKHbIN depepanbHbIN OKPYT

MpupoodHsie cucmemebl. banaHc no4seHHoz0 yane-
poda. Ha Tepputopun KOO nporHosnpyetcs
paclMpeHne 30Hbl MyCTbiHb. Ha paBHMHHON ya-
CTV OKpYra NCCylleHre CTenen 1 paclumpeHune ny-
CTbIHb NPUBEAYT K COKPALLEHNIO NPOAYKTUBHOCTH
3KOCUCTEM, @ TaKXKe MoTepe HaKOMJIeHHOro yrie-
pogda. byneT ycunuBatbcs gerpagauma CoXpaHuB-
LUNXCA CTEMHbIX 60ONOT.

B KauecTBe mMep Mo aganTaumm SKOCUCTEM Mpea-
NaraeTcA CHUXKEHME UYpe3MepHOl NacTOULHON
N OPYroi aHTPOMOreHHOW Harpysku, B TOM UYMC-
ne yepes Co3haHve 1 pacllMpeHne CyLecTBy-
towmx OONT ana dopmupoBaHUs 3Konoruve-
CKMX KOPMAOPOB U KAMMATUYECKUX YOEXMLL.
Heobxoanmo ycuneHum mep no 3awuTte oT no-
’KapoB, COXPAHEHWIO 1 BOCCTAHOBJIEHMIO BOJHO-
GONOTHbIX YroAuK, 3aWnUTe OT POCTa YNCIIEHHO-
CTU HaCeKOMbIX-BpeauTesiein, npenoTBpalleHve

OEJEPAJIbHBIE OKPYTA

C OTHOCUTENbHO GraronpuATHOM NOrofoMn, KoTo-
pasa CcnocobCTBYeT peKpeauVoHHOW AeATeNbHO-
ctn. lNoBblWweHne cpegHUX Temnepatyp Tenaoro
nepuofa Tak»Ke BbI30BET HEKOTOpPOe yBennyeHune
NPOAOIKUTENBHOCT KOMPOPTHOIO Nepuoaa Ans
NneTHero TYPUCTCKOro ce30Ha N NPUTOK TYPUCTOB
B CEBEPHbIX M LieHTpanbHbIX 06nacTaAX OKpyra,
HO B KOXKHbIX 00N1aCTAX pervoHa pocT TemnepaTy-
pbl, yBenuyeHvne npogomkutenbHoctTn Ha 10-20
AHen nepuopja c Temnepatypon Bbiwe 30 °C
Ha poHe CoKpalleHNs KONMYecTBa OCafKkoB byayT
CONPOBOXAATbCA 3HAUUTESIbHbIM yBeNMYEeHnEM
yncna gHen C CyxXmm ANCKoMpOopTOM.

InAa TypucTcKom geatenbHOCTU Heobxoanmbl Gop-
MUpPOBaHMe N peanu3auna cTpaTermin MapKeTuHra
ANA Pa3BUTUA 3MMHUX BUAOB pekpeauunmn B Knpos-
ckon 1 Huxeropoackon obnactax, B Pecnybnuke
TaTapcTtaH v B [lepmcKkoMm Kpae.

HapyweHnAa pacTuTesibHOro noKpoOBa Ha KPYTbIX
FOPHbIX CKNTOHaX.

Llenecoobpa3Ho ncnonb3oBaHme 3aLlUTHbIX IECOB
ANA cTabunnmsaunm CKIOHOB 1 YMEHbLUEHUA pUCKa
cenen, CKNOHOBOW 3po3un. B paBHMHHOM yacTn
OKpyra BO3MOXHO MCMONb30BaHNE SKOCUCTEMHbIX
YCNyT B O3e/1IeHEHNN TOPOA OB, UCMONb30BaHMeE fe-
COMONOC 1 3aLUTHBIX JIECOB AJ151 CENIbCKOrO X034 M-
cTBa. [pepoTBpalleHrie NoTepb yrnepoaa B Nouy-
Bax MOXeT ObITb JOCTUIHYTO MyTeM BHeApeHUsA
COBpPEMEHHbIX Yyrnepopocbeperalowmnx TeXHONO-

I B CeNbCKOM XO3ANCTBeE.

BooHele pecypcol. B cpegHem 3a 1978-2020 rr.
BoAHble pecypcbl OO0 6binm Ha 11% Bblwe,
yeMm 3a npeawecTByOWUA MHOTONETHUA nepu-
on (1936-1977 rr.). BogoobecneueHHOCTb MecCT-
HbIMM BOAHbIMW pecypcaMn ABNAETCA HU3KOW
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B KpacHOgapCcKOM Kpae 1 KaTacTpopuueckn Hu3-
Kon B AcTpaxaHckow, Bonrorpaackown, Poctos-
ckon obnactax un B Pecnybnuke KpbiMm — Huke
1 Toic. M3/uen. B rog. B nocnegHne pecatnnetums
NPOM30LLJIO0 yBENNYEHNE YaeNnbHOM Bogoobecrne-
YeHHOCTN Ha 7% obWKMKN BOAHBIMU pecypcamu,
a BogoobecrneyeHHOCTb MeCTHbIMU BOAHbIMU pe-
Cypcamn ocTanacb MPaKTUYEeCKN HEN3MEHHOMN.
B ropHom n npearopHon 4yactax Tepputopumn
IOOO B ycnoBuAx MNpPoOMCXOAAMUX WU3MEHEHWUN
K/MmaTa BO3poc/ia OnacHOCTb HABOAHEHWUN B pe-
3ynbTaTe 4OXAEBbIX MABOAKOB, B TOM YMcsie ObICT-
pPOPa3BMNBAIOLLNXCS.

C yyeToM yyvalleHuA 3KCTpeManbHbIX ABNEHUN T1-
ApOonornyeckoro xapakrepa (HaBogHeHMUA, ObICT-
popa3BuBalOLNECs NAaBOAKN, NPOAOIKUTENbHbIE
ManoBoAbA) aganTaunoHHble meponpuaTnsa KOO0
[AOJIKHbI BK/OUYATb Pa3BUTME CUCTEMbI MMAPOSIO-
rMYeCcKoro MOHUTOPWHIA, PaHHEro npegynpexae-
HUA 1 OnoBeLLeHMA 06 OMACHbIX TMAPONOrNYECKNX
ABneHnax (KpacHopapckui Kpan, Pecnybnuka
KpbimM), npoBefeHne KOMMJIEKCa MepOonpuUATUin
no obecneyeHntio 6€30nNacHON Kn3HeaesaTenbHO-
CTU B MOTEHUMANbHO 3aTanjMBaeMbIX MPUbpex-
HbIX TEPPUTOPMUAX M FapPaHTMPOBAHHOMY BOAO-
obecneyeHunto. [Ina KNoyYeBOro BOAHOro o6bekTa
IO®O - LmumnaHckoro BogoxpaHunuvuia — Tpebyert-
CA KOMMJIEKC MEPONPUATUIN KaK NO 3KONOrnMYecko-
My 03J0POBJIEHMIO, TaK U MO akTyanu3auun lNpa-
B UCMNOJSIb30BaHMA BOJOXPAHUIMLA C YYEeTOM
BEPOATHOIO yyalleHWA NPOAO/IXKUTENbHbIX Nepu-
0/[10B MasioBOANNA.

Cenbckoe xo3aticmeo. IOMO wrpaet Begyllyto
ponb B Npon3BoAcTBe 3epHa B Poccum (okono 25%
BanioBoro cbopa 3epHOBbIX 1 3epHOOOOOBbIX KyJlb-
Typ B uenom). 3a nocnegHue 20 net TeHAeHUUA
K POCTY YPOXKAMHOCTWN 03UMON MnweHnubl B Kpac-
HOJAPCKOM Kpae, Mo AaHHbIM PoccTaTa, oLeHuBa-
eTcA BennunHom 5-7 u/ra 3a gecatmnetue.
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[OCTUrHYTbIN  YPOBEHb YPOXAMHOCTM  O3UMOW
NweHnLUbl B 3TOM PervoHe nokasbiBaeT, YTo npu-
MeHEeHIEe HOBbIX TEXHOJIOMNI BO34eNblBaHUA CeJlb-
CKOXO3ANCTBEHHbIX KYNbTyp MO3BOJIAET NofyyaTb
BbICOKME YpOXKan U B YCIIOBUAX POCTa 3acyLunu-
BOCTM KNMMaTa. DT TEXHONOMMIN BKIIOYAIOT arpo-
TEXHNYECKME 1 arPOHOMUYECKNE MEPONPUATUA —
nprembl 06pabOoTKM NOUBbI, BHECEHWE YA0OpEHUIA
No Hay4yHO-060CHOBaHHbIM HOPMaM, NMOArOTOBKY
CEMAH K NOCeBY, NOCEB, yXxop[ 3a noceBamu, 6opb-
6y c 6bonesHAmUN n BpeauTenammu n ap. cnonb3o-
BaHME HOBbIX 3aCYXOYCTOMUYMBbLIX COPTOB — OfWH
13 Hanbonee 3peKTUBHbIX NyTeN aganTaumm 3ep-
HOBOIO X03ANCTBA K N3MEHEHUIO KNTMMaTa B 3TOM

pernoHe.

Job6bisaowasa npomsiwsieHHOCMb. PocT Tem-
nepaTtypbl NpuM3eMHOro Bo3gyxa cnocobcTByet
POCTYy MOXapooMnacHOCTW, 4YTOo obycnoBnuBaeT
3HaynTeNbHble PUCKU ANA JobbluM Kak HedTu
M rasa, Tak u yrna. bonee Tennaa noroga mMoxet
BbI3blBaTb YMeHbLUeHUE [06bIYM MPUPOJHOro
rasa u3-3a MageHnsa MOLLYHOCTM KOoMMpeccop-
HbIX cTaHuui. C poCcTOM TemnepaTypbl BO3AyXa
BO3pacTaeT PUCK BbICbIXaHUA U MblIeHUA Teppu-
KOHOB, YTO MOXEeT HeraTMBHO MOBAUATb Ha JKO-
NOTNYECKY CUTyaLuio B parioHax yrnenobbium
B PoctoBckon obnactu. NHTeHCMBHblIE OCafKw,
BblMagatolme 3a KOPOTKME MHTepBanbl Bpeme-
HW, NPeACTaBAAT 3HAUYMTENbHYI OMACHOCTb
AnA paboTbl WaxT U MOryT NPUBOAUTb K KaTa-
cTpoduyeckum  nocnencTeuAm.  MameHeHue
TemnepaTypHO-BNAKHOCTHOIO pexuma B AcTpa-
XaHCKon 1 Bonrorpagckom obnactax cnocobcTry-
eT HapyLleHno BOAHO-coneBoro 6anaHca o3sep
OnbToH 1 backyHuak, rge gobbiBaetca go 90% no-
BapeHHon conn B Poccun. B nepcnekTtuse Takune
npoueccbl MOryT AectabunmsampoBaTtb [o6bIYY
COoNun B 3TOM pernoHe. K cepegnHe XXI Beka Bepo-
ATHO YCUNEHNe yKa3aHHbIX TeHAEHUNI KNMaTH-

YeCKUX N3MEHEHU.



B cekTOpe ropHogobbiun LenecoobpasHo NpoBo-
ANTb MOHUTOPUHI KNIMMATUYeCKMX BO34eNCTBUN
Ha 0O0beKkTbl [oObIBalOWEN MPOMBILLIEHHOCTHN
Ha NPOTAXKEHMN BCEro XU3HEHHOro LMK, Hauu-
HaA OT pa3paboTKM NPOEKTOB A0 BbiBOAa 0ObeEK-
TOB M3 3KCnayatauyuun. B ycnoBuAx nosbiweHnA
TemnepaTtypbl BO3gyxa Heo6Xoaum MONCK HOBbIX
peweHnn ana 3pGeKTUBHOIO oxnaxkaeHua nog-
3€MHbIX COOPYKEHWNI LLAXT.

TpaHcnopm. [lporHosupyembie MoBblWeHNe
3MHeN TemnepaTypbl Y MNOBEPXHOCTU U POCT
KONnnyectBa 3MMHUX OCAfKOB yBenmyaT NOBTO-
pPAEMOCTb YCIOBUI BO3MOXHOro obpa3oBaHusA
rononefgHo-n3Mopo3€eBbIX OTNOXEHUN K cepe-
anHe XXI Beka. OcobeHHO pe3Ko Bo3pacTeT
YNCNO OHEN C TakKMMMK YCNOBUAMU B CEBEPHbDIX
panioHax PocCcToBCKOM M Ha BCen Tepputopuu
Bonrorpagckon obnacten. Ha ¢oHe nporHosu-
pyemoro pocTta Temneparypbl, yBelMYeHna ne-
pvonoB 6e3 0CafjkoB M YMEHbLUEHNA OCAAKOB
Tennoro nepuoga Ha 5-10% Kk cepegunHe XXI Beka
Ha Bcen Tepputopun KODO, 3a UCKNOYEHMEM
panoHoB YepHoMopckoro nobepexbsa Kaska-
3a, OXKMAAeTca POCT MOBTOPAEMOCTU MblbHbIX
6ypb. [MporHo3Mpyembii PoOCT MaKCUMabHOW
CYTOYHON MHTEHCMBHOCTU OCAfgKoB B A30BCKO-
YepHOMOpPCKOM pervoHe npepctaBnsaetr 6onb-
LY OMACHOCTb AN1A aBTOMOOUNBHOIO 1 »Kenes-
HOLOPOXHOIO TPAHCMOPTA, T.K. BNeyeT 3a cobon
NOBbILWEHNE BEPOATHOCTU SIMBHEBbIX HaBOAHe-
HUA N, KaK cneacTBue, paspylieHne oObekToB
TPaHCNOPTHOM MHPPACTPYKTYPbI.

IOna agantauymn TpaHCI'IOpTHOIh OTpadsin aKTyaJlb-
Hbl pa3pa60TKa BblICOKOKa4yeCTBEHHbLIX NHHOBaLWN-
OHHDbIX BAXYLWUX MaTepManoB AnAa CTponTesibCTBa
N KarnnTaJZibHOro peMoHTa AOPOKHOI0 NOKPbITUA;
BHegpeHne CoBpeMeHHbIX MeTOAOB J1IOTNMCTUKU
ana  peryimpoBkn MHTEHCUBHOCTU OBUMXEHUA;
noBbllWleHWEe BblCOTbl MOCTOB, 3allWTa TyHHeﬂeVI

OEJEPAJIbHBIE OKPYTA

N CKBO3HbIX NMoAbe3aHbIX I'IyTeVI,' co3faHne 6epe-
ro3alnTHbIX coopy>|<eH|/u7| BAOJIb KeNe3HOOOPOX-
HOro nyTn Tyance - Coun, npoxopgAawero Heno-
cpeacTtBeHHoO BAOJIb MOPA.

lMpou3sodcmeo u nepedaya >Hepauu. DHep-
retnyeckmn komnnekc OO0 npepcraBneH He-
CKONMbKMMW BMAaMu reHepauuu, cpegn KoTo-
pbiXx NpeobnafaloT TennoBble NeKTPOCTAHLNN.
Hapagy ¢ TennoBbiMM CTaHUMAMM B OKpyre
SHepruto Takxe reHepupytot C. Camon mouy-
HOWM M3 HuUx aBnaetca Bomkckaa N9C, KoTopasn
BXoanT B Bomxcko-Kamckuim Kackag v ABna-
eTcA KpynHenwen Ha Bonre n Ha Bcen Teppu-
Topun eBponenckon yactm Poccmn. ATOMHasA
JHepreTnka npeactasneHa PoctoBckon A3C.
OddeKTBHOCTb N 6Ge30MacHOCTb pPaboTbl Te-
NAOBbIX N aTOMHbIX 3/IEKTPOCTAHLNIA HANPAMYIO
3aBUCAT OT TemnepaTypbl Hapy»XHOro BO34yXxa
N [OCTYNHOCTM BOAbl ANA OXNAaXAEHUA SHep-
ro6nokos.. B cBA3m ¢ rnobanbHbIM NoTenNeHNeM
Ha tore ETP 3ameTHO BO3pOC/IN MHTEHCUBHOCTD,
NOBTOPAEMOCTb U ANUTENIbHOCTb BOMH TENnna,
a TakXke YnCno AHen C TemMnepaTypon BO3Ayxa
Bbiwe 30 °C, obycnosnuBatoLwme 3Ha4YnTeNbHble
NOrofgHO-KNMMaTNyeckne puUCKKU ANA dHepre-
Tnyeckoro komnnekca HO®O. Mo pesynbratam
CLLleHAPHOro NPOrHO3MPOBaHMUA XapaKTePUCTUK
TemnepaTypHO-BNAaXHOCTHOTO peXmnma oxkmpaa-
eTCca fanbHenwee ycuneHne Habnogaembix TeH-
LEHUWNI, YTO MOXKET CTaTb GaKTOPOM, OrpaHNYU-
Batowmm mowHocTn TOC n A3C.

OnTuManbHbIM peweHneM npobnem 3Heproae-
dnuymTta OOO aBnATCA pa3BUTUE aNbTepPHATUB-
HOW 3HepPreTUKN, MakCMmanbHaa SKOHOMUS BCEX
BMAOB JHepreTMyeckmx N BOAHbIX PeCcypcos,
a TakXe NMHTEHCUBHOE BHeapeHne 3Heprocbepe-
ralowmx texHonornn. KOO nmeet 3KoHOMUYe-
CKUI noTeHuman no scem Buaam BMS. CornacHo
oLeHKaM byayLmnx n3smeHeHUn KnmmaTta, NporHo-
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3upyemble B OO0 yBenvyeHne npmxoma cymmap-
HOW COJTHEYHOW pagmnaumnm 1 pocT TeMnepaTypbi
NOJNOXNTENIbHO CKaXyTCA Ha paboTe CONMHEeYHbIX
KOJINEKTOPOB.

bonbwon yuwep6b JI3M HaHOCAT BETPOBbIE U TO-
nonepHble Harpysku, NOBTOPAEMOCTb KOTOPbIX
yBennumsaeTca. [1o rononeaHbimM Harpyskam Tep-
pUTOPUA OKPYra OTHOCUTCA K 0CO60 ONacHbIM ro-
nonefHbIM panoHaMm. DKCTpemasbHble 3HaYeHNA
BecCa rononefHbiX OT/IOKEHNN Ha NPOBOAAX BO3-
AYWHbIX IMHUA MOryT gocTturatb 4 kr. CornacHo
NPOrHO3HbIM OLlEHKAM, YBENMYEHMe yncna nepe-
XO[0B CpefHecyToYyHoM Temnepatypbl yepes 0 °C

a)

B OO0 npuBefeT K pocTy 1 NOBTOPAEMOCTUN YNC-
na AHewn C rononegHbiMn 0b6pa3oBaHUAMM U OT-
NOKEHUAMN MOKPOrO CHera, u CnefoBaTesbHO,
K yBenmuyeHuto asapun Ha JI3r1.

Ina agantauum 3HepreTMYeCcKoro cekTopa cie-
AYyeT NoBbIWaTb HAJEXHOCTb CUCTEM OXJlaxie-
HMA 3HeproarperatoB ADC n T3C, pa3BuBaTtb
ncrnonb3oBaHme Bcex Buaos BUI: conHeuHon,
BETPOBOW, reoTepMasibHOM 3SHEpPruun, rmapos-
Heprum mManbix pek, 3anacos 6Momaccbl n MecT-
HbIX BUAOB TOM/MBA, NPOBOAUTL MOAEPHMU3ALMIO
3N1eKTPOCeTeBOro 060pyaoBaHNA N MOHUTOPUHT
coctoaHmA JIIM.

6)

Puc. 3.4 Vi3meHeHue cneyuasnau3upoB8aHHbIX KAUMAMUYecKux nokasamesnel Ha meppumopuu KOO

8 2050-2059 22. no omHoweHuto K 1990-1999 22.: a) depuyum xonooa (°C<cym); 6) 4yucso OHeli ¢ nepexodom

memnepamypel 8030yxa Yepes 0 °C (OHu); 8) CymoYHbIl MAKCUMYM OCAOKO8 Mmensi020 ce30Ha (%); 2) Makcu-

MaJlbHas NPOOO/IKUMENIbHOCMb (OHU) Henpepbl8HO20 Nepuodd ¢ 0cadkamu meHee 1 MM/cymku (mensibil

Ce30H)

)KUHUU.{HO-KOMMyHaﬂbHOG Xxo3dtcmeao. Cmpo-
umesnscmeo. I3MeHeHMA Knumata OKa3biBaloT
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npenMyLLecTBEHHO OTpuLaTenbHOe BO3AencTene
Ha PyHKUMOHMpPOBaHMe B pernoHe XKX, onpege-



NALWEro yCnoBUA XU3HEAeATENIbHOCTN YenoBe-
Ka. [pn coBpeMeHHbIX TeMnax noTensieHna cyLye-
CTBYIOLLMI YPOBEHb UHXEHEPHOro obecneyeHus
3[aHMN He B NOMHOWN Mepe Nno3BofAeT nogpep-
XunBaTb HEOOXOAMMbBIN YPOBEHb KOMGOPTHOCTM
Xunuwa n cpegbl 06uTaHuA B Lenom. B HacTosa-
Lee Bpema YNCIO AHEN C MaKCMMaibHOW Temne-
patypon Bo3gyxa Bbiwe +30 °C yBennymBaetca
CO cKopocCTbio 4-5 gHen/10 net Ha BCen Teppu-
Topun KODO. K cepeanHe XXI Beka Hanbonbliee
yBe/IMYEHNE TaKOro nokasatena Kak pgeduunt
xonopna, CBMAETeNbCTBYOLWEro O neperpese 3aa-
HUIA N YXYQLWEHUN KOMPOPTHOCTY XKUInLWA Npun
OTCYTCTBUN KOHOMLUNOHUPOBAHUA, OXUAAeTCA
B AcTpaxaHckol obnactu n Pecnybnuke Kanmbi-
kua (go 400 °CecyT 1 6onee). 3umMon NPOrHo3u-
pyeTca yBenMyeHue 4yncna fHen C nepexofom
TemnepaTypbl Yyepes 0 °C Ha TeppuTopum Poctos-
ckom, AcTpaxaHcKon n Bonrorpagckon obnacten,
a Takxe B Pecnybnuke Kanmbiknsa, uyto npueenet
K YCKOPEHHOMY CTapeHUto orpakgaroLmnx KOH-
CTPYKUMA 30aHUMA N POCTY 3KCMNyaTaLUOHHbIX
pacxodoB Ha Ux copeprkaHune. IameHeHne pexu-
Ma aTMochepHbIX ocapKkoB Ha Tepputopun KOOO
HeraTUBHO OTPA3nUTCA Ha QYHKLUMOHUPOBAHUN
rOpPOACKOro X03amcTea. B xonogHbin ce3oH pocT
CYTOYHbIX 3KCTPEMYMOB OCAaAKOB OXWAaeTcA
Ha Bcen Tepputopun KODO; B Tennbin Ce30H —
Ha TeppuTopuUn KpacHOZapcKoro Kpaa n Agbiren.
Ha Tepputopumn PoctoBckon, Bonrorpagckon
n AcTpaxaHckoln obnacten, a Takxke B Pecnybnu-
Ke KanmblkuA, B TENbI CE30H OXMOAeTcA yBe-
NMYEeHne QNTENbHOCTU NeprooB C AednumTom
OCaflKOB.

K uncny nepBoouepeaHbix 3agay agantaumm oTHO-
CUTCS NOBbILIEHWE YPOBHA UHXEHEPHOTo obecne-
UeHVA 30aHUIN C Uesblo NoafepKaHUs onTUManb-
HOrO MMKPOKIMMATa B MOMELLEHMAX C YUYETOM
pOCTa SKCTPeMaslbHbIX TemMnepaTyp U SHeprono-
Tpeb6neHna B NETHUIN ce30H. Mpu cTponTenbcTBe

OEJEPAJIbHBIE OKPYTA

HOBbIX OOBEKTOB Ba)KHO 0becneunTb MCMOSIb-
30BaHME MaTepuanoB, VMEILWMX Hagexallyio
CTOMNKOCTb B OTHOLUEHUWN LUKIOB 3aMOpakMBa-
HUA N OTTaMBaHWA 1 MOBbILWEHHY KOPPO3UIHYIO
YCTOMUYMBOCTb PA3fINYHbIX D/IEMEHTOB, a TaKXe
KOHCTPYKTMBHbIE pPEeLUeHUA, UCKoYaLwme no-
BbILLEHME BNlAarocofepaHna CTPOUTENIbHbIX KOH-
CTPYKUMUIA 3a cYeT aTMOChEepHbIX BO3LENCTBUIN.
B ycnoBmax yBennuyeHuA NPOAOIKUTENBHOCTY
nepnofoB ¢ AedUUUTOM OCaAKOB KenaTeslbHO
NPUHATAE MNPEBEHTMBHLIX Mep, HanpaBeHHbIX
Ha noBblileHNe 3¢pPeKTUBHOCTM BoaonoTpebne-
HUA HaceNleHneM, a TakXe B MPOMbILLIEHHOM NPOo-

N3BOACTBE U CENIbCKOM XO3ANCTBE.

Pekpeayusa u mypusm. K cepeguHe ctonetus
OXMNAAETCA, YTO KNMMaTUYeCKne pecypcbl M-
HOro Typur3Ma BO3pPacTyT Ha BCEX 0XHbIX Nobepe-
XbAX, HO K KOHLly BEKa permoHasibHble MPOrHo3bl
BO3AENCTBMA M3MEHEHMNA KNIMMATa Ha NMoKa3aTe-
NN KNMMaTMyeckoro KkomdopTta gna pekpeauunn
CBUAETENbCTBYIOT 06 MHTEHCUPUKaLmn Hebnaro-
NPUATHBIX TEPMUYECKMX YCIIOBUIN U3-3a NOBbILLE-
HUA MaKCUMaNnbHbIX TeMMnepaTyp Bbille KpUTnye-
CKUX ypoBHel. B BocTouHbix o6nactax OO0 poct
NeTHNX TeMNepaTyp BbI3OBET COKpaLLeHe Yncna
KOMOPTHbIX ANA pekpeaunn gHen. Kpome Toro,
Ha GOHe YMEHbLLEHMA YNCNa CYTOK C yMEPEHHOM
Mo>KapooMnacHOCTbIO, MPOrHO3MPYeTCA 3aMeTHOe
yBennyeHue (Ha 8-10 cyT.) yucna gHewn € aKCcTpe-
MaJIbHO BbICOKOW MOXXapPOOMaCHOCTbI0. DTOT MO-
LEeNbHbIA MPOrHO3 c/iefyeT paccmaTpuBaTh Kak
BeCbMa TPEBOXHbIN ANA 3KONOrMYeCKUX BUAOB
TypudMa. Oxupgaemble NU3MEHEHMA KOMYeCTBa
aTMochepHbIX 0CagkoB K cepeanHe XX|I Beka
TakXe HebnaronpuATHbI ANA PernoHa — NoBblLle-
HMe ux B KaBKa3cko-YepHOMOpPCKOW 30He, rae
N cenyac nx BbinagaeT 400 mm 3a neTo, NpuBeaeT
K NageHuno TYPUCTCKOrO CNpoca, a YyMeHbLleHne
0CaKOB B 3aCYLUIMBbIX paioHaxX CTaHeT Jonos-
HUTENbHOM MPUUYMHOWN CHKEHUA 3[4eCb TYPUCT-
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CKOro MOTOKa 13-3a NoTepu NpuUBIeKaTenbHOCTH
naHpwadToB.

[na agantaunn TYpUCTCKOW OeATenbHOCTU Lene-
coobpasHa pa3paboTka MeToaoB CTabunmusauun
6eperoBo NUHUKM. Heobxoanmo BHeapeHMe Ho-

CeBepo-KaBKa3ckun ¢pepgepanbHbIN OKPYr

lMpupoOdHsbie cucmemel. banaHc no4eeHHO20 yaJe-
poda. Obwme TeHAEHUUN B M3MEHEHUWN rpPaHuL
NPUPOAHbLIX 30H aHaNorMyHbl TeHaeHumAm B OOO.
OTtmeuaeTca ObicTpas gerpagauma negHuKoB LieH-
TpanbHOro n BoctouHoro KaBkasa. Ha mecte oT-
CTynaowmnx NefHNKOB B HMBaNbHO-TNALMANIBHOM
nosce obpasyloTca o3epa. YCTaHOBNEHO, YTO MlO-
Waab 03ep, NOTEHLMANbHO YrpoXKatoLWwmx oo beKkTam
NHPPACTPYKTYpPbI, MOXeT foCcTnYb 1,7 KM?, a 06b-
em — 130 mnH. M>. Bo3mMoXKHble HanpaBneHna agan-
Tauum BUAOB M SKOCUCTEM U SKOCUCTEMHbIX YCAyr
ANA ajanTauyy aHanornyHbl NpeanoXeHHbIM Ana
IODO, 3a NCKNYEHNEM MEHBLLETO PrCKa BCMbILWEK
YNCNEHHOCTN HaceKoMbIx-BpepuTenen. OKono yet-
BepTM NouBeHHoro nokposa CKPO npencraBneHo
yepHO3emMaMn 1 NyroBO-4epHO3eMHbIMY NOYBAMM
C HanmbonbWUMKN B PErnmoHe 3amnacamu yrinepoga.
BTopbiM/ MO 3HAUMMOCTU ABRAKOTCA pPa3HOObpas-
Hble MOYBbI FOPHbIX SIeCOB, B KOTOPbIX 3amnacbl op-
raHMYeCcKoro yrnepoga B MeTpOBOW TOJLLE Bapby-
PYIOT OT OUYeHb HU3KKX (MeHee 40 T/ra) [0 BbICOKMX
(200-300 T/ra). MHoroneTHAA NCTOPUA OCBOEHMA
TeppuTOopuUM NpUBeNa K 3HauynUTeNbHbIM MOTEPAM
NMOYBEHHOMO YrNepoAa, KOTopble MPOAOXKaTCA
B HacToswee BpeMA B pe3ynbTate perynapHoro
pacnaxvmBaHuA, NacTOULLHOM Jerpeccun, BOAHOM
1 BETPOBOW 3po3un. B KauecTBe mep agantaumm 6y-
AyT 3pPeKTnBHbI NoyBocbeperatowme cTpaTernm,
KOTOpble CNOCOOCTBYOT HAKOMJIEHUIO YIIIepOoAa.

cpepHem  3a

BooHbie pecypcobl. B nepmog

1978-2020 rr. 06wwme 1 MeCTHble BOAHbIE pecyp-
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BbIX TEXHOJOMMI CUCTEMbI YNPaB/IEHUSA JIMBHEBBIMY
MOTOKaMK, KOTOpble MO3BONAIT PEryinpoBaThb ne-
perpysky APeHaXHbIX CUCTEM W MOHU3UTL YyLiepb
NpUpPoaHbIM pecypcam. TpebyeTcAa obecneyeHne
peKpeaLVoOHHbIX 30H NMYHKTaMW BblAaun BoAb! U MyH-
KTamu OT/ibIXa, OCHALLEHHbIMI KOHANLIVIOHEPAMM.

Cbl, yaenbHasa BogoobecrneyeHHocTb CKOO 6binn
Ha 2% Oonblle, Yem B NMpepaLwecTBYOLWNA MHOIO-
netTHUn nepwopg. Hanbonbwunm aeduunt BOgHbIX
pecypcoB oTmevaeTca B Pecnybnuke WHrywetus
n B CraBpononbckom Kpae. B CKOO Bo Bcex cyob-
eKTax OTMeyvaeTcsa TeHAEHUMA CHUKEHUA BOLO-
obecneyeHHOCTU B TeueHue nepuoaa 1978-2020 rr.
3a CYeT yBeIMYEHUA YNCIIEHHOCTU HaceneHna nNpu
CTabunnbHOCTN BOAHbIX pecypcoB. B nocnegHue
LecaTnneTma Ha otaenbHbix pekax CKOO Bo3poc-
Na NOBTOPAEMOCTb 6ONbLUMX PACXOA0B BOAbI NPU
NPOXOXKAEHUN [OXKAEBbIX MABOAKOB.

YnpaeneHue BogHbiMn pecypcamu B CKOO gonx-
HO BKJIlOUaTb Pa3BUTME MHPPACTPYKTYPbI MO npe-
[AOTBPALLEHWNIO 1 CHUXKEHMIO YlepboB OT GbICTPO-
Pa3BUBAIOLLMXCA MABOAKOB U CENEBbIX MOTOKOB.

Cenbckoe xo3aticmeo. Ha CeBepHom KaBKase Ha-
6nogaeTca NOBCEMECTHBIN POCT TennoobecneyeH-
HOCTM CENIbCKOXO3ANCTBEHHbIX KYNbTyp. TeHaeHUnn
N3MeHEHWI YCI0BUI TEMO- U BNaroobecneyeHHo-
CTN CeNbCKOXO3ANCTBEHHbIX KY/IbTYP B pervoHe
BO MHOIFOM CXOfHbI C X n3meHeHunammu B OOO.

Llenecoobpa3sHbl 6onee WNpPOKoe BHEAPEHNIE Ba-
rocbeperatowmx TEXHONOMNIA; pacluMpeHne noce-
BOB 3aCyXOYCTONUMBbIX KYNbTyp; pacluipeHne no-
CEBOB 03VIMbIX KYJbTYp; PaclUMPEHNE OPOLLAEMBbIX
nnowagen. MNMpu pocTe TepMUYECKUX PeCcypcoB
MOXET OblTb MOCTaBfIEH BOMPOC O AajibHeENLIEM
Pa3BUTMM B PEMVIOHE 30Hbl CYyBTPONMYECKOrO 3eM-



negenns, BO30OHOBNEHUN BO34€eJibiIBaHNA Xnon-
YaTHUKa, paclnpeHnmn nnowagen noceBoB COW,
AanbHenwem Pa3BnTUN BUHOTpPafapcCTBa.

Job6visarowyas npomelwneHHocme. B pobbiBato-
e oTpacnn HabsoJaeMblii POCT TeMMNepPaTypbl
BO3/lyXa BO BCE CE30HbI FOAa 00YCTOBNBAET PUCKM
yMeHbLUEeHUs o6bIYM NPUPOAHOro rasa, T.K. bonee
Tennaa noroga NPUBOAUT K NafeHNo MOLHOCTU
KOMMPECCOPHbIX CTaHuuii. [oBblleHNE WHTEH-
CMBHOCTV OCAAKOB MPEeACTaBASAET 3HAUUTENbHYHO
OMacHOCTb Ansi PaboTbl LWAXT M3-3a YCTapeBLINX
APEHaXHbIX cUCTEM. VIHTEHCVBHbIE OCAaaKN MOTYT
TaKXXe YCUNTb 3PO3NOHHbIE NPOLIECCh], BeayLune
K 0OpyLUEeHNIO CKIIOHOB KapbepoB. o pesynbTa-
TaM KNMMATMYECKOrO MOJENMPOBaHNA OXMAAEeT-
CA MHTEHCMOUKAUMA HabnogaemMbiX U3MEHEHWI
TemnepaTypHO-BIaXKHOCTHOTO PEXIMA.

B ropHopo6bIBatowwen oTpacnm ans obecrneyeHus
6e3onacHoln paboTbl WAXT N KapbepoB HeOOXoaun-
Mbl MOZEPHU3aUUNA APEHAXKHbBIX CUCTEM C YUETOM
HabnogaeMblx U MNPOrHO3UPYEMbIX WU3MEHEHWI
TeMNepPaTypPHO-BNAaXKHOCTHOIO PEXMMa, MOHUTO-
PUHI COCTOAHUA XBOCTOXPAHUANLL C LLENbI0 MUHN-
MU3auum yuiep6a oT nx paspyLieHus, ot punbtpa-
LIMOHHBIX MNOTepb.

TpaHcnopm. TporHo3vpyemble M3MEHeHUA Tep-
MMYECKOTO U BNIA’)KHOCTHOTO PEXKMMOB Ha Teppu-
Topun CKOO B Lenom 6yayT oKasbiBaTb HeraTue-
HOe BAUAHME Ha TPAHCMOPTHYIO OTPAC/ib PernoHa.
MNoBblWweHNe TemnepaTypbl B NETHUN CE30H Npu-
BeAeT K pOCTy YncC/ia AHEWN C SKCTPEMASIbHO BbICO-
KMMK Temnepatypamn. Bo3moxHa pedpopmauus
XenesHofopoxHbix nyTen CeBepo-KaBKasckom
XenesHowm pgoporn, ocobeHHo Ha yvactkax CraB-
pononb - 3nucta n Knsnap — OnenHnkoso. Oxupaa-
€Mble U3MEHEHMA PEXKMMA OCAfKOB TakXe CKaxyT-
CA KpawnHe HeraTMBHO Ha TPaHCMOPTHOM OTPAaC/X,
0COBGEHHO B ropax n npearopbsax okpyra. [oBbl-

OEJEPAJIbHBIE OKPYTA

CUTCA OMNacHOCTb 0Opa3oBaHMA CefeBbiX MOTO-
KOB, pa3pyLualowmnx o6beKTbl TPAHCMOPTHOW WUH-
dpacTpyKTypbl. Hanbonbwmnin yuepb ot cenesbix
npoueccoB oxmpaetca B KabappuHo-bankapun
n B CeBepHon OceTnn, rge NporHo3npyeTca yse-
NNYeHne KoNnyectBa NeTHUX ocagkoB o 30%.
B CtaBpononbCKoMm Kpae yBeNnnymuTCcsa NaBoaKoBas
OMacHOCTb. 3MMOW NPOTrHO3MPYEeTCA yBEINYEHME
CYyMM OCafKoOB BROJIb Bcero xpebta bonblioro
KaBka3za. ObunbHble cHeronagbl 0OycnoBAT elle
60bLUYI0 ONACHOCTb CXOAA CHEXHbIX JTABMH.

IOna obecneyeHusn

CeBepo-KaBKkasckom »enesHom pgoporn Heobxo-

6ecnepeboriHon  paboThbl
AVMO PacClUMPUTb CETb CHEroslaBUHHbIX CTaHUWNA,
[IONOJIHMB €e aBTOMATUYEeCKMMU METeopPOosoru-
YeCKMMN CTaHUUSIMUA B BbICOKOTOPHbIX palioHaXx,
YCOBEpPLIEHCTBOBAaTb METOAbl MPOrHO3a faBuH,
a TakXe co3patb 6onee 3pPeKTMBHYIO CUCTEMY
npeaynpeaeHna HaceneHns o NaBMHHOW onac-
HocTn. B CTaBponosibCckoM Kpae Heobxoanmo pas-
pabaTtbiBaTb MOAENMNPOBAHME TPAHCMOPTHbIX MO-

TOKOB B J1IETHEE BpeEMA.

lMpou3zeoocmeo u nepedaya s3Hepauu. B cTpyKTy-
pe anekTposHepretukn CKOO, Kpome TeNNOBbLIX
SNEeKTPOCTaHUNIM, 3HAUYNTENbHYIO YacTb B CUCTe-
Me reHepauun okpyra 3aHumatot IC. PocTt Tem-
nepatypbl BO34yxa, yBeNnyeHne ANUTeNbHOCTU
1N NOBTOPAEMOCTN NeproaoB C »KapKow norogom,
KoTopble OyayT Habnogatbca B TeueHme XXI BeKa,
MOTFYT HEraTMBHO CKa3blBaTbCA Ha PYHKLNOHNPO-
BaHMW TeNNOBbIX CTaHUWUN. 3-3a yBennyeHma nc-
napeHnsa n 6onee YacTbiX 3aCyLUNMBbIX NEPNOAOB
B 9TOM pernoHe BO3MO>KHO BO3HVKHOBEHME pPUC-
KOB HEXBaTKM BOAbI C TeMnepaTypoi, Heobxoau-
MoW gna oxnakaeHua arperato T2C, a cneposa-
TeNnbHO, CHMXKeHue Kl anekTpocTaHUnni.

DHeprob6e3onacHOCTb BbICOKOTOPHbIX M OTAa-
neHHbix parioHoB CKOO morkeT ObITb NMOBbILLEHA
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3a cuet bonee LWNPOKOIro uncCrnoJib30BaHNA BO3-
06HOBNAEMbIX MCTOYHUKOB SHeprunn. I'Ipo6r|ema
MncnoJjib3oBaHNA aJ'IbTepHaTI/IBHOVI SHEPreTnkn
B permoHe t-Ipe3BbI'~-IaVIHO dKTyaJlbHa TakKXe B CBA-
3n C HGO6XO,D,I/IMOCTbIO NnoBbIWEHNA >3KOJIOTNY-
HOCTN TONMJIMBHO-OHEPreTn4yeCckoro Komrjiekca
pPernoHa, rge pacnonaraetcAd MHOro TYpPUCTCKUX

N CAaHNTAPHO-KYPOPTHbIX 30H.

CKOO obnagaet 6onbwnmm pecypcamm COnHeuY-
HOM 3HeprunM, OQHAKO LWMPOKOro MPUMEHeHUA
ee B HacToslee BpemsA HeT. B okpyre gencreytor
[BE COJIHeYHble 3M1eKTpocTaHuMn — B Kacnuicke
1 CTaBponosibCKOM Kpae, BeyTca paboTbl Mo Npo-
eKTMpoBaHMIo ewle Heckonbkux CI3C. B [larectaHe,
NHryweTtnm n ocobeHHo B CTaBpONONbCKOM Kpae
nmeeTca 6onblon NoTeHUMan ansa pa3BuUTUA Be-
TPO3HEPreTuKu.

CKOO xapakTepusyetca Hanbonbwunm ana Teppu-
TopuKn Poccum 4ncnom onacHbiX ABNEHUI — P03,
CUNbHbBIX BETPOB, FrONIONIeAHbIX OTIIOXKEHWI, HAHO-
cAwmx 6onbwon ywepd ansa BO3QYLWHbIX JNHUNA.
NHTEeHCMBHaA rpo3oBasA AeATeNbHOCTb U HUM3KasA
rPO30YMNOPHOCTb BbICOKOBOJIBTHLIX JIMHUIM Npu-
BOAAT K NepeboaAM B MNOCTAaBKax NIEKTPOSHEPTUN.
OnacHble siBNeHUA, CBA3aHHbIE C BETPOM U FOJ0-
nefom, HabnaaTCA B OKpYyre exkerogHo. 3a no-
cnegHuve 30 neT oTMeYaeTca POCT NOBTOPAEMOCTH
3TUX ABNEHUN.

Ans aganTauun sHepreTUYeckor oTpaciu, C yJe-
TOM BbICOKOTO YPOBHSI W3HOLIEHHOCTW 3NEKTPO-
cetein 1 06OpPyAOBaHNA OOGBEKTOB reHepauumu,
HeobxoaMMa MacwTabHas MofepHM3auma SHep-
reTmyeckon NHGPaCTPYKTypbl, BKOYas MoBbiLIe-
HMe HafeXXHoCTU cucTem oxnakaeHus TOC. Liene-
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coobpa3Ho 6osee WKPOKOe 1Cnosib3oBaHve BM3:
manbix [3C, BeTpo- 1 rennoyctaHoBoK. Mepamu
apanTauuuy J13I MOryT Cny»KuUTb NOBbILIEHNE TPO-
30yMOPHOCTM BbICOKOBOJIbTHBIX NHWIA; 6opbba
c rononepoobpasoBaHmeM (MPYMEHEHNE CUCTEM
NNaBoK ronosnena).

XunuwHo-kommyHaneHoe xo3satlicmeo. Cmpo-
umenbcmeo. VI3mMeHeHMA KMMaTa OKasblBaloT

NpenMMyLecTBEHHO  OTpuuaTenibHOe  BO3jen-
cTBMe Ha QYHKLMOHMPOBaHMEe B pernoHe KKX,
onpegenAwwWwero YcoBUA XU3HeOeATeNIbHOCTH
yenoseka. [lpn coBpemMeHHbIX Temnax notenne-
HUA CYLLECTBYIOLNIA YPOBEHb UHXXEHepPHOro obe-
crneyeHnA 30aHUN He B MOJSIHOM Mepe No3BonAeT
noaaepXuBatb Heobxogumyilo KOMPOPTHOCTb
xXunuwa v cpeabl obuTaHna B Lenom. Yncno gHen
C MaKCMManbHOW TemMnepaTypon BO3Ayxa Bbllle
+30 °C B CraBpOMNoONbCKOM Kpae Ha WHTepBane
1961-2020 rr. yBenMumBaeTca CO CKOPOCTblo 60-
nee 5 aHen/10 net. K cepegunHe XXI Beka ysenuye-
HMEe YMCna TaKMX XKapKNX HEN COCTaBUT Ha paB-
HUHHON Tepputopun CKOO okono 25 cyTok. MNpn
3TOM BblpacTeT TakoW MokKa3aTtesb, Kak aednymnt
X0Nn0[a, KOTOPbI MOXKHO pacCMaTPMBaTb Kak VH-
LEeKC NOTEHLUNANTbHOIO S3HepronoTpebneHns B Te-
Nnbi ce30H. Hanbonbluee ysenmyeHne 3Toro no-
kasatena (go 350 °CecyT), cBMAETeNbCTBYOWErO
0 neperpese 34aHUN N yXyAWeHUN KOMPOPTHO-
CTU XUuwa Npu oTCyTCTBUM KOHAULMOHMPOBA-
HUA, OXKnpaeTca Ha Tepputopun CTaBpOnoOnbCKo-
ro Kpas. Ha tepputopumn CraBpononbCcKoro Kpas
n B KapauyaeBo-Yepkeccnmm oxmnpaetca TakxKe
yBefIMyeHne CyTOYHbIX MaKCMMYMOB OCagKOB
KaK B XOI0OA4HbIN, TaK U B TEN/IbI CE30HbI, YTO MO-
XeT nNpuBecTn K npobnemam C BOJOOTBEAEHMEM

1 Bbi3BaTb 3aTOnjeHne I/IH(I)paCTp)/KTypr.
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Puc. 3.5 V3meHeHue cneyuanu3upo8aHHbIX KauMamuyeckux nokazamesneli Ha meppumopuu CKOO

8 2050-2059 22. no omHoweHuto K 1990-1999 22.: a) yucsio OHeli ¢ CymoyHOU MakcumasabHou memnepamy-

poui 8o30yxa sbiwe +30 °C (0Hu); 6) 0Oepuyum xonooda (°C<cym); 8) CymouHsil MAKCUMYM 0CAOKO8 XO/100HO-

20 €e30Ha (%), 2) cymoyHbIl Makcumym ocaokos mensio2o ce3oHa (%). CueHaput RCP8.5 MUK

Ona agpantaumm MKX K M3MEHeHuaM Kimmarta —
B 0COb6eHHOCTN Ha TeppuTopun CTaBpOMOsbCKOro
KpasA — HeOOXOAVMO MOBbILLEHNE YPOBHA NHXEHep-
HOro obecneyeHna 3paHUN AnA noaaepKaHnA onTu-
MasibHOroO MMKPOK/IMMaTa B MOMELLEHUAX C yYeTOM
poCTa aKCTpeMasibHbIX TemnepaTyp v SHepromnoTpe-
6neHnA B NeTHNI Ce30H. B CBA3M C pOCTOM CYTOUHbIX
3KCTPEMYMOB OCafiKoB Ha Tepputopum CTaBponosib-
CKOro Kpas 1 B KapauaeBo-Yepkeccnn ana npenot-
BpaLLeHUA 3aTonneHna nHGPacTpyKTypbl akTyasnbHa
MofepHM3aumMA CUCTeM BOJOOTBEAEHMA HA OCHOBE
OOHOBJEHHbIX HOPMATUBHbIX 3HAYEHWUN VHTEHCMB-
HOCTM 0CaKOB. B KOHTeKCTe obecneyeHns HageXXHo-
CTV 1 6€30MacHOCTY 3JaHUI 1 COOPYXKEHMU 0coboro

BHUMaHWA TpebyeT oLieHKa prCKoB, 00YC/TOBIEHHbIX
HeCOOTBETCTBMEM CTaHZAAPTOB MPOEKTMPOBAHUA
peanbHbIM KMMaTMYeCKMM ycnoBuaM. B nepsyto
ouepelb 3TO OTHOCWTCA K aHanM3y BO3MOXHbIX aT-
MochepHbIX Harpy3oK (CHerosblX, BETPOBbIX, FONO-
nepHbIX), a TaKXKe KpUTUYECKNX TemMnepaTypHbIX BO3-
LENCTBUN, CBA3AHHbIX C A/INTENbHbIM BO34ENCTBUEM
3KCTPEeMasibHO-BbICOKUX TemnepaTyp.

Pekpeayus u mypu3m. Vi3meHeHue KnumaTta
B CKOO 6ypeT HeraTMBHO BAUATb Ha UHAYCTPUIO
Typu3ma. B netHme mecaubl n3-3a pocta Temne-

paTypbl
YBNaXXHEeHUA, OXKNOAETCA CHUMMKeHne TypVICTCKOVI

BO3[yXa, B YyCNOBUAX HeAOCTaTOYHOro
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NpvBNeKaTeNnbHOCTN Ha KypopTax pernoHa Kas-
Ka3ckmx MuHepanbHbix Bog n nnsxHoro Typus-
Ma Ha Oeperax Kacnuickoro mopsa B BbICOKWN
TYPUCTCKUIN Ce30H. B BbICOKOrOpHbIX 0bnactax
CeBEPHOro cknoHa bonbworo Kaeka3a nosbiwe-
HMe TeMnepaTypbl BbI3OBET yBeNMYEeHne CKOpOo-
CTU f[erpagaunn negHUKOB U, CnefoBaTesibHo,
yBeNnyeHne npoaoIKUTENbHOCTM CeneonacHbIX
nepuoaoB, MOBTOPAEMOCTU Cenen N yBennyeHue
nx ob6vemoB. Oxungaemoln K cepeanHe XXI Beka
pPOCT KonnyecTBa aTMochepHbIX ocagkoB (o 30%)
B 3MMHUN Nepuoa B FOpHbIX panoHax KaBkasa
BbI3OBET LUMPOKOE PacnpoCTpPaHeHne HOBbIX Na-
BMHOOMACHbIX YYaCTKOB, @ NETHUN POCT Konunye-
CTBa OCAKOB B Or0-BOCTOYHOM 1 Oro-3anagHom
yacTtax CeBepHOro ckfioHa obycnoBuT BO3pacTa-
Hue ceneBor ONacHOCTU. MHormne 13 MerLWnxca

Ypanbckun ¢epepanbHbin OKpYr

lMpupooHele cucmemel. banaHc noyseHHO20 y2nepo-
da. [og BNVAAHNEM NOTENNEHWA KNMMATA NPONCXOAAT
CyLLecTBeHHble n3meHeHusa skocuctem YOO. Boctou-
HaA rpaHMLa PacnpOCTPaAHEHNA LNPOKOUCTBEHHbIX
NOpOL AepeBbEB Ha KOXXHOM Ypare NocTeneHHo CABU-
raeTcA Ha BOCTOK. YCTONYMBO COKPALLAIOTCA NeAHNKN
Ha lMonAapHom Ypane. Ha paBHWHe nporHo3uvpyeTca
CMeLleHe G1OMOB Ha CeBep, B TOM YuMcsie OTCTyMa-
HMe rpaHuLbl TECHOWN 30HbI Ha tore 1 3HaunTeNbHOe
NPOABVXKEHME B TYHAPY. YA3SBUMOCTb SKOCUCTEM K 13-
MEHEHMIO KNMMmaTa CBA3aHa B NepBYIo ouepeapb C nec-
HbIMW NOXapPamW, B MEHbLLEN CTeNeHn — C BETPOBbIMMA
cobbITMAMN 1 GroreHHbIMK pakTopamu. B Gyayuiem
OXKMOAETCA YMEPEHHbIN POCT AaHHbIX BO3AENCTBUI.

M3-3a wrpokoro pacnpoctpaHeHnsa TopdAHbIX 60-
noT Ha Tepputopurm YOO pe3ynbstaTom N3MeHeHus
KNMMaTa ABMSAETCA YBeNMYeHe Yncna TopdsaHbixX
MOXapoB, KOTOpble JOCTMralT HanboNbLINX Mac-
WTaboB B NiecHol 30He. Kak cneacteume, Mponcxo-
AVT V3MeHeHe yrnepoaHoro 6anaHca noys.
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MapLpyToB A paVIOHOB pacnonoxeHna cywecTBy-
OwWnx N BHOBb CO3A4aBaeMbIX FOPHO-TYPUCTCKNX
KOMMJIEKCOB HAaXo4ATCA NoA yrp030|7| npoABieHnA
STUX OMaCHbIX NPUPOAHbIX MPOLECCOB.

Ins obecneueHna 6e30MacHOCTU TYPUCTOB B YyC-
NOBUSAX POCTA UNC/a ONACHbIX ABJIEHUI B pernoHe
HeobxoaunMa pa3paboTKa MeponpuATUIA Ana no-
BbILLIEHVA FOTOBHOCTU K Ype3BblYaliHbIM CUTyaLu-
AM, BHEAPEHME 1 YCOBEPLUEHCTBOBAHNE CUCTEMbI
npeaynpeXxaeHna 1 3Bakyaunv TYPUCTOB, a TaKXKe
co3aaHue nHGPACTPYKTYpbl NPeaoTBPaLLEHWS Na-
BUH. LlenecoobpasHo 3akpenneHue nobepexuii
Kacnuiickoro mops «61Monornyeckum» MeTofoM,
OCHOBOW KOTOPOro SIBNSETCA KyNbTUBUPOBAHME
B1IarontobyBbIX PacTeHNIA B MPUOPEXKHON 30HeE.

MpuYopUTETHLIM HaMpaBfieHVeM ajanTauun 3Ko-
CUCTeM SIBNIAIOTCA Mepbl Mo 6opbbe ¢ noxapamu
BO BCeX O1oMaXx, OT CTEMHbIX A0 TYHAPOBbIX. Liene-
COOOPA3HO CHMXKEHUE W CHATME AHTPOMOTEHHOW
Harpysku, B TOM 4YuUC/ie Yepe3 Co3haHue u pac-
wupeHve cywecteyowmnx OOMT gns ¢opmmpo-
BaHMWA 3KOMOMMYECKMX KOPUZOPOB 1 KNumaTtumye-
CKUX ybexunul. Takke BaKHO yaenaTb BHMMaHMWe
MUHMMM3ALMN HapYLIEHUI TOPHbIX CKTOHOB Asif
CHVXKEHUSI 3p03UN 1 MOAAEPMKAHMIO LIEIOCTHOCTHU
pacTUTeNIbHOrO MOKPOBa B 30HE pacnpocTpaHe-
HUA MHOTONIETHEMEP3JIbIX MOPOA,.

BooHele pecypcol. InHamyiKa CpefHUX MHOFONETHUX
BOAHbIX pecypcoB YOO xapakTepusyeTca Hanmuu-
€M MOJNOXMNTENIbHOTO, CTAaTUCTUYECKA 3HAYMMOrO
NHenHoro TpeHaa. BogoobecneyeHHOCTb Hacene-
HMA B uenom B YDO BbicoKasd, ofHaKo npobnembl
BOJ0OOECNEeYeHHOCTM UMEIOT MecTo B KypraHckon
1 YenabrHckon obnactax. Ana Bcex cybbektoB YOO
XapaKTepHa CTabUNbHOCTb B BeMYMHAX Bopoobe-



CneyeHHoCTN 6e3 Kakux-mbo 3HauMMbIX M3MeHe-
HUA. Ana oxxHoM YacTy Tepputopun YOO, Ha pekax
6accenHa Tobona B nocnegHve fecatnneTna otme-
yaeTca TeHAEHUMA YBeNMYEHMA MAaKCMMabHbIX pac-
XO[0B BOAbI, B TOM YMCIIE Manion 06ecneyeHHOCTH.

ApanTaumoHHble meponpuatua B YOO Tpebytotca
ONA CHWKeHUA yuwep6boB OT HaBOAHEHMWI, KOTO-
pble ABNATCA OCHOBHbIM PaKTOPOM HeraTMBHO-
ro Bo3gencTeua Bog B 6accenHax Tobona, Typbl
n NpTbiwa. Takne meponpuaTns BKOYAOT B ceb1
CTPOVTENbCTBO 3aALUUTHBIX COOPYXEHUA U Aamb
o6BanoBaHUA, OpraHn3aLMOHHblE MeponpuUATKA
no 6esaBapuMHOMY MPOMYCKY MONOBOAUN U Na-
BOAKOB Ha BOJOCOPOCHBIX COOPYXKEHMAX BOJOXPa-
HUNLLHBIX TNAPOY3N0B. YUMTbIBAA 3HAUMTENbHYIO
3abonoyeHHocTb Tepputopun YOO, uenecoobpas-
HbIMW ABNAKTCA MeponpuATMA MO OXpaHe 1 3a-
WMTe BOAHO-60MNOTHBIX YroAuii, B TOM Ynciie BOC-
CTaHOBJIEHME OCYLUEHHbIX OOMOTHBIX 3KOCUCTEM
nyTeM WX BTOPWUYHOrO 06BOAHeHMA. [lomumo
3TOro, B palloHaX UHTEHCUBHOIO OCBOEHUS Hed-
TerasoBbix MecTopoxaeHun (AHAO) Tpebyetca
pa3BUTME PervoHasnbHbIX, BEAOMCTBEHHbIX 1 KOp-
NMOpPaTUBHbIX MPOrPamMmm rmapPosIorMyeckoro MoHU-
TOPVHIa C LeNblo MNOBbIWEHWA HAJEKHOCTU TMAPO-
Nornyeckoro o60CHOBAHMNA BOAOXO3ANCTBEHHbIX
MeponpuaATUn N obecneyeHns 6€30MacHOCTM IKC-
nayataunumn MecTopoXXaeHuni n Tpy6bonpoBoaoB.
Cenbckoe xossaticmeo. [lokasatenu Tennoobe-
CMEeYEeHHOCTN CEeNbCKOXO3ANCTBEHHBIX KyNbTyp
Ha TeppuTopun YOO 3a nocnegHue gecatunetus
pocnu meHee ObICTPbIMK TEMMAMM MO CPaBHEHUIO
¢ ETP. Knumatnueckn obycnoBneHHasa ypoxKal-
HOCTb APOBbLIX 3€PHOBLIX KYNbTYpP MpPaKTUYeCKn
He M3MeHWNacb 3a Noc/iefHNe AeCcATUNETUA OTHO-
cuTenbHo 6a30BOro Neproaa.

AganTtauma CenbCKoro X03ANCTBa K M3MEHEHMIo
KNnMaTa B 3TOM pPermoHe MOXET 3aKJltovaTbCA

OEJEPAJIbHBIE OKPYTA

B pacCLUMPEHNN NOCEBHbIX NJIOWAAEN 031MMbIX 3ep-
HOBbIX KyNbTYp (MLWeHWLbl, PXKU 1 AYMEHSA) Kak 60-
nee ypoXalHbIX. YBenuyeHne TennoobecneyeH-
HOCTW OKpyra 1 ycuieHne 3acyLusiMBOCTU K0>KHOW
€ro yacTu cnocobCcTByeT Pa3MHOMXKEHMIO CapaHYo-
BbIX Bpeautenen. Heobxognmbl CBOEBPEMEHHbIN
MOHUTOPVHI U MPOBeAeHNE arpoTEXHNYECKMX Me-
pPoNpUATHIA.

Jobeiearowasa npomeiwisieHHOoCmMob. [loBbiLeHKe
TemnepaTtypbl BO3dyxa B Lenom 6naronpusatHO
CKa3blBaeTcA Ha paboTe HedpTerasoBOro KOMrsekK-
ca YOO, T.K. ynyywatotca ycnousa paboTtbl Ha OT-
KPbITOM BO34YyXe, YMEHbLUATCA MPOCTON B pa-
60Te, CHWXKAeTCA BeNMYMHa 3SKCMyaTaLUOHHbIX
pacxofoB, COKpallaeTca noTpebneHve sHepruu
3a oTonuTenbHbIN Nepmod. OgHako pocT Temne-
paTypbl BO3AyXa U YMEHbLUEHWE YnCa HEN C OT-
puLaTenbHbIMKA TemnepaTypamu obycnoBnMBatoT
yBeNMYeHne MnoxapoonacHOCTU B 3TOM PernoHe,
a TaKXe COKpalleHue nepuopa UCNosib3oBaHMUA
«3VUMHUKOB» 1 NIeAOBbIX MOPCKUX N PEYHbIX NpK-
YasioB, YTO CO3[JaeT JOMONHUTENbHbIE TPYAHOCTY
ANnA pa3BuTUA HedTerazoBor oTpacnu. Heratms-
HbIM GaKTOpPOM ABNAETCA Aerpagaunsa MHOronet-
HemMep3nbiXx MOpoJA, Hapylwalrowasa LenoCTHOCTb
NHPPACTPYKTYPHbIX OOBEKTOB, BK/OYaA HedpTa-
Hble CKBaXKMHbI, TPy6onpoBoabl 1 Ap. VI3ameHeHus
TEMMNepPaTypPHO-BNAXXHOCTHOIO peXxuma ycunmBa-
0T 1 KOPPO3MOHHYIO arpeccnMBHOCTb aTMocdepbl,
COKpallalowyo 3KCnyaTauWoHHbIN pecypc He-
¢dTerazoBoro obopynoBaHusa. Kpome toro, 6onee
Tennasa noroga NPOBOLMPYET PUCKM YMEHbLUEHNSA
L,06bluM rasa 13-3a NageHna MOLHOCTM KOMNpec-
COPHbIX CTaHLMI. B ycnoBmax KNnMmaTnyeckmx ms-
MEHEHWI, B YaCTHOCTU YBEIMYEHMA KONMYeCTBa
N NHTEHCMBHOCTM OCafKOB, MPOUCXOANT UHTEHCU-
durKaLma ocbinen, ononsHen n obpyLeHnn B aen-
CTBYIOLWNX N OTPAabOTaHHbIX Kapbepax, Bo3pacTa-
IOT PUCKM 3aTOMNEHNA LWAXT N PaHEe OCYLUEHHbIX
1 GnaronpuATHbIX ANA XO3ANCTBEHHOW AeATesb-
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HocTn Tepputopuin. K cepeaguHe XXI Beka oxupa-
eTCA yCuneHne yKasaHHbIX NpoLecCoB.

[ns 3aWmMTbl NOATANNBAEMbIX TEPPUTOPUIA HEOO-
XOAVIMbl CTPOUTESIbCTBO APEHAXKHbBIX COOPYKEHNIA,
NPOYMCTKA OTKPbITbIX BOJOTOKOB M APYruX 3e-
MEHTOB €CTECTBEHHOrO [APEHUPOBAHMA, Npeay-
npexaeHve yTeuek 13 BOAOHECYLINX KOMMYHKa-
LWIA, perynMpoBaHne CTOKa NOBEPXHOCTHbIX BOA,
BO30OHOBJ/IEHMNE WAXTHOTO U KapbePHOIo BOJOOT-
NNBA ANA NOAAEPKAHNA YPOBHA MOA3EMHbIX BOA
Ha NPOEKTHbIX OTMETKAX.

TpaHcnopm. B TpaHCNOPTHON OTPACN U3MeHe-
HUA KnumaTta OyayT oKasblBaTb CKOpee HeraTuB-
HOe, YeM MonoXuTenbHoe Bo3fencTBue. besyc-
NOBHO, COKpaALLEeHNe Yncna JHel C TeMnepaTypon
BO3Ayxa HmKe -25 °C npuBedeT K YMEHbLUEHUIO
NpPOCTOeB B paboTe U MOJSIOKUTENIbHO OTPA3UT-
CS Ha BEeNIMUMHE 3SKCMyaTaluMOHHbIX PacXOoAoB,
HO MOTENIeHNe CONMPOBOXAAETCS 3[4eCb, Npexae
BCEro, npoueccamu, CBA3aHHbIMW C Aerpagauu-
e/l MHOTOJIETHEN Mep3/IoTbl. YBenuueHve cpeg-
Hel rnybuHbl CE30HHOTO OTTaVMBaHUS MHOrONEeT-
Hemep3fioll MopoAbl MOHMXAET YCTONYMBOCTb
)KeNIe3HOAOPOXKHOM 1 aBTOMOOWIbHOW HaCbINu
1 Bbi3biBaeT aedopMaLm B OMopax CUCTEMbI Ma-
TMCTPanbHbIX TPYOOMPOBOAOB, YBENMYEHNE pac-
XO[I0B Ha NMKBMAaLuio yuep6a. [na aBToMoo6usb-
HOro TpaHCMopTa Cepbe3HO MpPobiemMoli CTaHeT
COKpalleHVe NPOAO/KUTENBHOCTM  [AeNCTBUSA
«3VIMHUKOB», YMEHbLLaloLlee TPaHCMOPTHYH CBA3-
HOCTb TeppuTopun. OXnaaemblii POCT KONYECTBA
3UMHUX aTMOCPEPHbIX OCaAKOB YBEIMUNUT MOBTO-
PSIEMOCTb METeNel, KOTopble Ha TepputTopun Ama-
na MoryT NpofoKaTbcsa 60Mblue CYyTOK, 6noKnpys
paboTy Ha3eMHOro 1 aBUALMOHHOTO TpaHCMopTa.
[ns TPaHCNOPTHOWN CUCTEMbI HOXKHbIX PaNOHOB
YOO wusmMeHeHus TemnepaTypHO-BNa*XHOCTHOIO
peXrMa MOTyT MPUBECTY K YBENTMYEHNIO MOBTOPSA-

€MOCTN NaBOAKOBbIX HAaBOAHEHU B THOMEHCKOW,
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CeeppnoBckon 1 KypraHckon obnactax, MHTeH-
CUBHbIX CHEronajgoB, a TakXe K poCTy OMacHOCTU
3KCTPEeMarsibHbIX rONofefHO-N3MOPO3EBbIX OT/O-
YKEHWIN, XapaKTepHbIX AN JaHHOTO PernoHa.

[ns TpaHCNOPTHON UHGPACTPYKTYPbl HEOOXOAUM
MOHUTOPUHI COCTOSIHUSI aBTOMOOWIbHbIX [OPOr
obulero nonb3oBaHUA, MPOXOAAWMX MO Teppu-
TOPUM PaACNPOCTPAHEHMA MHOTONIETHEMEP3JbIX
rPYHTOB B Npefenax KpMonntTo3oHbl. Heobxoanmo
npuBeAeHne B HOPMATVMBHOE COCTOAHWE WCKYC-
CTBEHHbIX COOPYKEHWNI Ha JOPOrax, HaXoAALWMXCA
B 30HE MOTEHLMANbHOIO NOATOMNIEHUS.

lMpou3zsoocmeo u nepedaya 3Hepauu. B 3Hepre-
TUKe POCT MakKCMManbHbIX Temnepatyp BO34yxa
M YnCra OHEW C>KapKoW Noroaon B LeHTpe 1 Ha tore
Y®O co3paeT puCKM HapyLeHNs HOPMaNbHOM pa-
60Tbl CUCTEM OXNaXkAeHUA 3SHepProbsoKoB, YTO
MOXET MPMBECTU K CHKEHWUIO BblIPAabOTKN 3NeK-
TPO3HEepPrnn BNAOTb AO OCTAHOBKM 3M1EKTPOCTaH-
LM B Nepuoabl ANINTENIbHON aHOMAasIbHO XapKoWn
norogbl. Kpome TOro, 3HaunTeNbHYO Yrpo3y AnA
pabotbl T9C n ASC npenctaBnAalOT yyacTUBLUK-
ecA onacHble norofHble ABMeHUA (CBepXHOpPMa-
TVBHbIe rONoNeaHO-BETPOBbIE HArpy3Kn, cmepuu,
noXapoonacHble ycnosus). B pesynbrate nx Bos-
AEeNCTBUA MOTYT BO3HUKHYTb aBapuMHble CUTYa-
uunm Ha JIST 1 HapyLWNTbCA BHELIHEee SHepProcHab-
KEeHne 3neKTpocTaHumn. i3meHeHne BeTpPOBOro
pexnma, Bblpakatolieecs, B YaCTHOCTU, B yBeNu-
YeHUN NOBTOPAEMOCTU LITUNEN, MOXKET MPUBECTU
K HAKOMMEHUIO PaANOAKTUBHbIX BeWecTB B 6nu-
»anwnx okpectHocTAx ADC. MporHo3Hble OLeHKN
NOKa3blBaloT, UTO K cepeanHe XXI Beka oxugaeTca
yCuneHme yKasaHHbIX TeHAEeHLNN.

[NA CHUXeHUs yA3BUMMOCTU OOBEKTOB SHepreTu-
kn YOO Heobxoammo obecneuyntb AONOMHUTENb-
Hble BO3MOXHOCTU [NA OXNaXKAeHuA paboumx
ONIOKOB 3/1IEeKTPOCTaHUMIA, MNPOBECTM MOAEPHU-
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3auuto JI9M B COOTBETCTBUU C M3MEHAIOWMMNCA HeHue Bo3ayxa. LlenecoobpasHo passutre BUD,
KNMMaTMYeCKMUN YCNIOBUAMM, @ TakXe chenatb OCOOEeHHO B ieLleHTPanM30BaHHOM CEKTOPE SHep-
60nee HafleXXHON PabOTy OUMCTUTENbHBIX CUCTEM, TOCHAGXKEHUSA, KOTOPbLIN 3aHNMAET 3HAUUTENBbHYIO
yTOObl CBECTU K MUHMMYMY BO3MOXKHOE 3arps3- CeBepO-BOCTOYHYIO YaCTb OKpYyra.

a) 6)

Puc. 3.6 V3meHeHue cneyuanu3upoBaHHbLIX KAUMAmu4yeckux nokasamenel Ha meppumopuu YOO
8 2050-2059 22. no omHoweHuto K 1990-1999 2z.: a) 2padyco-cymku omonumesibHo20 hepuoda (%); 6) yuc-
J10 OHell ¢ nepexo0om memnepamypsi 8030yxa yepe3 0 °C (OHU); 8) CymOYHbIU MAKCUMYM 0CAOKO8 X0J100-
HO20 ce30Ha (%); 2) MakcumManbHas NPoooKUMeTbHOCMb HenpepbiBHO20 Nepuodd C 0Cadkamu MeHblue
5 Mm/cymku 018 mensnozo ce3oHa (0Hu). CyeHaput RCP8.5 MUK

XunuwHo-kommyHaneHoe xo3autcmeo. Cmpou- CyTOK OTOMUTENbHOrO neproaa (Ha TeppuTopun
menbscmeo. Habniogaemoe n oxumpaemoe K cepe- AHAO un XaHTbl-MaHcuinckoro AO - Ha 15-18%)
AvHe XXI BeKa yMeHblUeHne BefnUMHbl rpagyco- CO3AaeT NpeanocbUlk ANnA YMeHbLUEHWA SHepro-
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noTpebneHns B XONOAHbIN Nepuog roga 1 aenaet
aKTyanbHbIM NPOBEAEHNE aJeKBAaTHOM TEXHONOT -
YyecKoW MoJepHM3aLNM CUCTEM TEMSTOCHAOXeHNS.
B toxHbIx panioHax YOO (YenabuHckon, Kypran-
ckon, EkatepuHbyprckon n TromeHcKom 06nacTsx)
B 3UMHUI CE30H OTMEYaeTCsA YCKOPEHHoe CTape-
HUEe orpakJalowWwmnx KOHCTPYKUMA 34aHUNA, 00y-
CNOBJIEHHOE POCTOM YUCNa AHEN C Mepexoaom
TemnepaTtypbl Bo3ayxa vepes 0 °C, a Takxke yBenu-
YyeHMEeM KONMUYECTBA XKNOKMX U CMeLlaHHbIX ocaj-
KOB, CONPOBOXKAAOLWMNX OTTENeNN. POCT CYyTOUHbIX
3KCTPEMYMOB 0CaAKOB, COUETAIOLNINCA C yBennye-
HUEM VX MHTEHCUBHOCTU, MOXET NPUBECTU K NPO-
6nemam C BOAOOTBEAEHMEM W CYLIECTBEHHbIM
AOMONIHUTENbHBLIM 3aTpaTaM Ha nopaep aHue
HOPMasbHbIX YCIIOBUI ropoAcKkon cpegbl. B 1ox-
HbIX panoHax YPO n3MeHeHue pexuma Bbinage-
HUA 0CagKkoB OyfeT ConpoBOXAATbCA YBEINYEHU-
eM NMPOoAOIIKUTENBHOCTY NEPUOAOB C AedNLUTOM
OCafKoB M yxyAweHuem ycnoBui Bogoobecne-
YeHHOCTU B PEFVIOHE.

B pamkax agantauum K UsSMeHeHMAM KnrmaTa nep-
BOOYepeAHOe BHMMaHMEe AO/MKHO ObiTb yaeneHo
MOHUTOPWHIY 3BONIOLUMA  MHOroneTHeMep3nblxX
TPYHTOB B pernoHe. [nAa ymeHbweHna yuwepba,
CBA3AHHOIrO C BbICOKMMU TFeOKPMONOrmyecKmnmm
puckamn Ha Tepputopumn AHAO 1 B gpyrux pan-
oHax YOO, Heob6xoanMbl U3MEHEHME HOPM CTPO-
UTENIbHOTO NPOEKTUPOBAHMA C y4eToM ocnabne-
HUA HecyLwen cnocobHOCTM MHOTONeTHEMEP3JbIX
FPYHTOB, @ TaKXXe NPUMEHEHME NHXKEHEPHbIX Mep

NHOPaACTPYKTYpbI.
B toxHbIX parioHax YOO ana ymeHbLUeHWs BAUA-

ajanTaumy  CyLlecTBYIOLLEN

HUA TEeMNepaTypPHO-BNIAXKHOCTHbIX AedopmMauunii
Ha YCKOPEHHOE CTapeHWe 3[aHui BaXHO obe-

Cnbunpcknin pegepanbHbIN OKPYT

lMpupooHsie cucmemei. banaHc noyeeHHO20 yane-
poda. OXnaaeTcs, YTo CTeENHON 61oMm B toXKHOM Cui-
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CrneunTb Mpu CTPOUTENbCTBE HOBbIX OOBEKTOB
NCMonb30oBaHMe MaTepuanoB, UMeKLMX Haane-
Xallylo CTOMKOCTb B OTHOLUEHUWN LMKJIOB 3aMO-
pPaXkMBaHWA N OTTaMBaHMA N MOBbIWEHHYIO KOp-
PO3UIMHYIO YCTONYMBOCTb PA3/INYHbIX 3N1EMEHTOB,
a TaKKe KOHCTPYKTMBHbIE pelueHus, UCKIoYato-
LMe MOBbIWEHME BarocoepkaHna CTpouTenb-
HbIX KOHCTPYKUMI 3@ cYyeT aTMOChepHbIX BO3-
AeNCTBUI. B CBA3M C pOCTOM 3KCTPEeManbHOCTU
ocagkoB Ha Bcen Tepputopun YOO npurobpeTtaeT
aKTyaNbHOCTb MOAEPHM3aUnAa CUCTEM BOJOOTBe-
[AeHNA Ha OCHOoBe OOHOBJIEHHbIX HOPMATUBOB WH-
TEHCUBHOCTW OCafKOB. B 0XKHbIX palioHax, B CBSI31
C YBeNMYEHNEM MPOJOIIKUTENbHOCTU NEPUOAOB
C AedbnunTOM 0CagKoB MNP BbICOKUX NETHUX TEM-
nepatypax, >kenatefibHO MNPUHATAE MNPEeBEHTUB-
HbIX Mep, HaNpPaBNEHHbIX Ha NMOBbIWeHNE dPdek-
TMBHOCTM BoAONOTpebneHus.

Pekpeayus u mypusm. B HactoAwee BpemsA
Ha 6onbluen yactn Tepputopun YOO Habnogaetca
NoBbILLEHNE TeMMNEPATYPbl BO34yXa Kak NeToM, TaK
1 3UMOWA, YTO BNIAroNPUATHO CKaXeTCS Ha Pa3BUTUN
pa3HbiX BMAOB pekpeaunn. [MporHo3 Ha cepeaniHy
BEKa MoATBepKAaeT 3Ty TeHAeHuuto. HeraTBHble
dakTopbl ANA pekpeauun, CBA3aHHble C U3MEHe-
HMEM KNMMaTa, accoUMMpYIOTCA Mpexae BCero
C yBenmyeHnem pucka MHGUUMpPOBaHHOCTA 1 3a060-
NeBAeMOCTV TPaHCMUCCMBHbIMKU 3abonieBaHMAMM,
NnepeHoOCMMbIMK  KNewammn (KpbIMCKOW reMoppa-
rMYeCcKom NNXOPAAKOW, KNeweBbIM SHUePannTom)
N apuam3aumen KnvMmata B Temnnblii nepuopn roga
Ha tore TiomeHcKom, B YenabuHckon n KypraHckom
obnacTax. [ins pa3BuTMA NETHUX BUAOB peKpeaummn
HeobXoAMMO  yCuneHne 3NUAEMUOSIOINYECKOrO
KOHTPONA B TYPUCTCKNX PaiOHaX pernoHa.

6|/|p|/| yBeNM4YnT Nnowaib 3a CHET TA€EXKHOIO 6roma,
necocTenb 6y,qu 3aMelleHa CTenblo Ha HUXHEN



rpaHuue neca. lerpagauusi Mep3noTbl OyaeT cno-
Ccob6CTBOBATb CYLUECTBEHHON MepecTpoiike naHa-
WapTOB C 3aMEHOWN B KOHEYHOM uTOre Ha 6onee
NpoayKTuBHble. OXnpaaTca AanbHenwee ycune-
HMe BETPOBOro BO3AEWCTBMA, YMEPEHHbIA POCT
BO3ECTBMA MOXAPOB, KOTOPbIE YXKe ceivac exe-
rofIHO OXBATbIBAIOT 3HaUMTENbHbIE NOLWAAMN.

MpupogHoe pa3HoO6pasne M YCNoBUS WUCMONb-
30BaHuA skocuctem COO onpepensoT pasHo-
HanpaB/fIEHHOCTb COOTHOLWIEHUA MeXAay NpuXop-
HbIMW 1 PACXOAHbIMK COCTaBAALLWMMM GanaHca
yrnepoga B UX NMOYBEHHOM 3BeHe. OXupaemble
KNMMaTUYeCKe U3MEHEHWs, NOo-BUAMMOMY, elle
6onee ycunAT Habnogaemble pasnnuma B yrie-
pogHom 6GanaHce nouB CPO. B yacTHocTW, Ans
HeHapYLUEHHbIX TOPPAHbIX 6ONOT OKpyra NPOrHo-
3UPYeTCA YCTONUMBOE YBENMNUYEHNE CKOPOCTU Ha-
KOMeHWsA yrnepoaa.

Bo3moXkHble HanpaBneHusa ajantauun  BUOOB
N SKOCUCTEM aHaNOrMyHbl PEeKOMEHOOBaHHbIM
ana OO n C300, c ocobbim BHAMaHNEM MepaM
Nno NpefoTBPALLEHNIO HAPYLIEHUA LEeOCTHOCTM
PacTUTENbHOrO MOKPOBa B 30HE pPacnpoCTpaHe-
HUA MHorofieTHeMep3nbix nopod. Lienecoobpas-
Hbl MCMNOJSIb30BaHME 3KOCMCTEMHbIX YCNyr JIeCoB
ONA CHWKEHUA puUcka U NnocneacTBUin HaBoAHe-
HUW, a TaKXXe MPUMEHEHME NeCco3aLUTHbIX NOJI0C

B CTEMHOWN 1 NNIeCOCTENHOM 30HaX.

BooHble pecypcbl. B coBpeMeHHOM Knvmate BogHbIe
pecypcbl COO, ypenbHaa BopgoobecneyeHHOCTb
TEPPUTOPUN U HACEeNEeHUA CTann He3HaUYUTeNbHO
Bbilwe, Yem B nepuog 1936-1977 rr. COO ¢ nnoTHo-
CTbto HaceneHua 3,9 yen./Km> UMeeT OYeHb BbICOKYIO
BOAoobHecneyeHHOCTb, KoTopas 3a nepuog ¢ 1980 .
noBbiWwaeTcA B 6onblMHCTBE CcybbekToB. OgHAKo
BO#00bOECneyYeHHOCTb MECTHbIMI BOAHbIMU pecyp-
camu B iBYX CybbeKkTax — HoBocnbupckom n OMckoimn
obnactax — coctasnaeT 2,0 n 3,2 Tbic. M3/yen. B rop,

OEJEPAJIbHBIE OKPYTA

YTO ABNAETCA OYEeHb HU3KOM N HU3KOW COOTBET-
ctBeHHO. CToK pek EHncen v Butum B 1978-2020 rr.
6b1N1, COOTBETCTBEHHO, Ha 7 1 21% BblLLe, YeM B Npes-
LLIeCTBYIOLMI NepUOL, NPY STOM BO3POC/a ero anc-
nepcma. Ctok pekn O6b, HaobopoT, 6bin Ha 14%
H>Ke, a ero AMcnepcuma CyLweCTBEHHO YMeHbLUMNACh.
CHmKeHne rogoBOro CToka NMpour3oLWLSIO N Ha peke
AHrapa (Ha 2%). Ha pekax, pacnonoXxeHHbIX B Bepx-
Hen yacTn 6accernHoB AHrapbl 1 VipTbiwa, BO3pociu
PUCKM OMacHbIX JOXAEBbIX MaBOAKOB. [Npumepom
3TUX OMACHbIX MTMAPONOMNYECKNX ABNEHNIN ABNAIOTCA
HaBOOHEHMA Ha pekax bacceHa BepxHen AHrapbl,
npowusowepwmne B 2019r.

InAa ropHon n npegropHon yacten COO, roe oxun-
[laeTcA MOBbIWEHNE PUCKOB OMACHbIX AOXAEBbIX
MaBOAKOB, MPUOPUTETOM ABMAIOTCA Meponpu-
ATMA NO Pa3BUTUIO TUAPOMETEOPOSIONMYECKOrO
MOHUWTOPVHIa B LeNAX yBennyeHna 3abnarospe-
MEHHOCTU N TOYHOCTW MPOrHO30B HABOAHEHWN
N MO CHVKEHWIO WX HEraTUBHbIX MOCNeACTBUN.
MNpoucxogAawme n oXxngaembole U3MEHEHMA B BOA-
HOM pexxnme pek EHncen n AHrapa TpebyioT pe-
rYNApHOW aKTyanu3auumy npasui UCMONb30Ba-
HUA BOAHbIMM pecypcamn AHrapo-EHuncenckoro
KacKafa BOLOXPaHWNLL.

Cenbckoe xo3aticmeo. Camble 3ameTHble nocnen-
CTBUA U3MEHEHUI TeMNepaTypHOro pexmnma ans
CeNbCKOro X03ANCTBa B pernoHe CBA3aHbl CO 3Ha-
YnTeSIbHbIM MOTEMNNEHNEM B BECEHHWA CEe30H
(1,7-2,0 °C). Cymma aKTMBHbIX TemrnepaTyp 3a ne-
pvon akTUBHOW BereTaumm CefbCKOXO3ANCTBEH-
HbIX KYNbTYp NOBbILLAETCA, HO HE TaKNMM ObICTPbI-
MM Temnamun, Kak Ha ETP. lNotennenne knumata,
KoTopoe B 3anagHon n BoctouHon Cnbupwm He co-
NPOBOXAAEeTCA POCTOM 3acCyLWNMBOCTM, CO3[AeT
6naronpuATHblE YCNOBUA ANA Pa3BUTUA CENbCKO-
ro XO3ANCTBa 1 BeAeT K NOBbILEHNIO ero NpoayK-
TMBHOCTM 3a cyeT 6onee WNPOKOro BHeApPeHUs
nosaHecnenbix KynbTyp, COPTOB 1 rmbpngos. MNo-
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TEMNIEHNEe MOXeT Cnocob6CTBOBaTb YKpenneHuo
KOpMOBOVI 6a3bl KNBOTHOBOACTBA 3a CYET MHOTIO-
YKOCHbIX TPaB N MOXHNBHbIX MOCEBOB.

Kak Mepy agantauum K UaMeHeHMAM KnvmMaTa cne-
AyeT pacCcMaTpuBaTb PaclUMpeHMe NOCEBOB 03U-
MbIX KYJIbTYp B CTEMHbIX palioHax Crubupu.

Jobviearowas npomeiwnieHHOCMb. PocT Temne-
paTypbl BO3AyXa, YMC/a SKCTPEMalbHbIX ABMe-
HUA N yBeNNYeHne MOLHOCTU Ce30HHO-Tanoro
CNOA MHOrONeTHeN Mep3/10Tbl OKa3blBalOT CYy-
LLeCTBEHHOE BAUAHNE Ha NPOMbILWNEHHbIe 06b-
eKTbl N TeEXHONOrMYecKmne npoueccbl gobbiBato-
wen npombliwneHHoctTn. OcobeHHO HeraTuBHOE
BO34eNCTBME Ha MHPPACTPYKTYpPHble OOBEKTDI
OKa3blBaeT pgerpagauma MHOroneTHemMep3nblixX
nopoa, co3aaBas PUCKN ANA TPAHCMOPTHOW UH-
bpacTpyKTypbl, TMAPOTEXHUYECKUX COOpPYXKe-
HUI, BKIOYaA XBOCTOXPAaHUNMLLA, a TaKKe PyHK-
LMOHMPOBAHNA WAaXT N KapbepoB. M3meHeHMe
peXunma yBna)KHeHUA, B YaCcTHOCTU, Habnogae-
MbI B oTAeNbHbIX parioHax COO pocT cyToyHo-
ro MakCMMymMa OCafKoB, CO3[aeT yrpo3bl 3aTon-
NEeHNA WaxT 1 ob6pyLIeHNA CKIIOHOB Kapbepos.
OpHako € poCcTOoM TeMnepaTypbl BO3ayxa pacTeT
N ncnapAaemocTb, CO3[aBasA B 3acyLluBble ne-
pYoAbl Yrpo3y BblCbIXaHUA U MblIIEHNA TEPPUKO-
HOB, UTO 0COO6eHHO xapaKkTepHo ana Kemepos-
ckon obnactu. K cepegnne XXI Beka oxugaetca
yCUNeHne OTMEYEHHbIX HeraTUBHbIX KNumaTunye-
CKNX BO3ENCTBUIN.

Onsa obecneyeHna sddpekTMBHOM pPaboTbl 06B-
€KTOB FOpHOAO06bLIBalOWEN MPOMbILLAEHHOCTH
[OMKeH OblTb pa3paboTaH CUCTEMHbIA Noaxopn
K ynpaBneHunto 6e30MacHOCTbl0 OO6BHEKTOB B Te-
UyeHMe BCEro WX KM3HEHHOro LUMKNa «MNiaHMpo-

BaHuWe — CTpouUTENbCTBO — 3KCrJlyaTauunAa — 3a-
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KpbiTne — peKkynbTnBauna» C y4eTom M3aMeHeHUA
KNnmarta.

TpaHcnopm. B ycnoBuax NporHo3npyemoro yBe-
NIMYEHNA TOJOBOTrO N CE30HHOIO CTOKOB Ha peKax
Cnbupn n n3smeHeHUA Nx Nef0BOro pexrma 3Ha-
YnTEeNbHO BO3PACTYT HArpy3ku Ha MNOABOAHbIE
TpybonpoBoabl, ocobeHHO B KpacHoAapckom
Kpae, TiomeHckon, HoBocmbupckon, Omckon,
Tomckon n UpkyTckom obnactaAx, Yto Bbl3oBeT
pPOCT BEPOATHOCTVM aABAPUMHbLIX MOBPEXAEHWN
TpybonpoBoAoB (BNIOTb 4O UX Pa3pbIBOB) C pas-
nMBamun HedTn 1N BbIbpOCamMK rasa, BEKYLLNMM
3HauyuTeNbHble 3KoNornyeckne Katactpodol. Oc-
HOBHOW npobnemon ana TPaAHCNOPTHOW MHOpa-
CTPYKTYpPbl pacCMaTpPUBAEMOro permoHa cTaHeT
yBeNnYeHne noBTOPAEMOCTU N MHTEHCUBHOCTM
OMacHbIX ABMIEHUIN NOroAbl, TakKUX Kak cenu (An-
TancKnn Kpanm n Pecnybnuka Antan), npupogHbie
noxkapbl Kak necHole (MpkyTckaa obnactb, Kpac-
HOAPCKNI Kpal), Tak 1 TopdsHbie (HoBocnbunp-
ckada, Omckaa n Tomckaa o6nactu), NONOBOAbA
(Becb tOr pervoHa), CmMepuu, BUXPW, LIKBaNbI,
cunbHble BeTpbl (Pecnybnuka ToiBa, OMckaa 06-
NacTb), NPOJOIIKUTENbHbIE U UHTEHCMBHbIE MeTe-

nn (ceBepHble PanoHbl).

[lns TpaHCNOPTHOW CUCTEMbI pernoHa Heobxoau-
MO MOCTPOEHNE CUCTEMbI MOHUTOPUHIA COCTOS-
HMA aBTOMOOWNbHbIX JOPOTr 06LLEro Nosib30BaHus,
NPOXoAsaLMX Mo TePPUTOPUN PACPOCTPAHEHUS
MHOroneTHEMEP3/bIX TPYHTOB B Mpefenax Kpuo-
NUTO30HbI. Kpome Toro, Heobxoamma opraHusa-
uma 3pPeKTUBHOM CMCTEMbI MOHUTOPUHIA COCTOSA-
HUA TPYOONPOBOAOB BO U36eXKaHNe HACTYMeHUs
Ha HWX aBapWIHbIX CUTYaUWii; Mpu NpoKnagke
HOBbIX TPY6ONPOBOAOB Yepe3 pekn HeobxoarMo
NCMOMb30BaTb COBPEMEHHbIE TEXHONOTUK (Hanpu-
Mep, METO[ HaKNIOHHO-HAMpPaBIeHHOro GypeHus).
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yuwepb Ha meppumopuu omoesibHbix cybvekmog COO 8 1991-2020 22. Lisemom gbi0esieHbl A81eHUSA, Hau-

6os1ee yacmo HaHocuswue ywep6; B —eemep, ['1-2udponozuyeckue asneHus, O —ocadku, [1- upessobluad-

HAA NoXKapoonacHoCmeo

lMpou3eoocmeo u nepedaya 3Hepauu. OCHOBHas
yacTb anekTpocTaHuum COO (T3C u NC) cocpe-
LOTOYEHa B HOXKHOW YaCTu OKpYyra, npexae BCcero
B Ky3bacce n npunerarowumx K Hemy paioHax. Ha-
6nogaemoe N3MeHeHNe KnnumaTta, OgHUM 13 Npo-
ABNEHNN KOTOPOro B 3TOM palioHe ABNAeTcA
yBENIMYEHNE WHTEHCUBHOCTW, MOBTOPAEMOCTU
N ONUTENbHOCTM BOJIH TEMJa, MOXET MpUBECTU
K CHUKEeHUIO 3PPEKTUBHOCTM OXNaXKOAEHNA SHep-
robnokoB TIC 1 yMeHbLUEHMIO BbIPAabOTKM SneEK-
TposHepruu. o pe3ynbTatam KIMMaTUyecKkoro
MoZennpoBaHuA K cepegunHe XXI Beka oxugaroTca
[JaNnbHENWNN POCT MaKCMMaJIbHbIX TemnepaTtyp
BO34yXa U yBeNMYeHNe MaKCUMasibHOW AnTesb-
HOCTW BOJSIH Tenja Ha MATb-eCTb AHen. Takoe
N3MEHEHVEe TeMnepaTypHOro pexnma Ha Teppu-
Topun COO yBeNnUMT BEPOATHOCTb BbICOKOWM MO-
XKapoonacHOCTU W CMepyelr, NpeacTaBnAlLWmnX
Yyrpo3y Kak AnA arperatoB 3/1eKTPOCTaHUUNM, TaK

v gna JISM.

Bonblwym conHeyHbim noteHuyuanom B COO obna-
faeT Antanckmn Kpan. B Kpae gencTsyeT HeCKosb-
KO COMIHEYHbIX 3NeKTpoCcTaHuun. Ha Tepputopun
Kpasa MOryT yCnewHO 3KCNyaTupoBaTbCA CONHeY-
Hble KONNeKTopbl pa3nuyHbiXx TUNoB. CornacHo
MOAENbHbIM MPOrHO3aM, OXMAAEeMbIN K cepeaun-
He 1 KoHuy XX| BeKa poCT cyMMapHOM paguaumm
[0 2-4% n TemnepaTypbl Ha 4-6 rpagycoB 6ypet
CNoco6CTBOBaTb YBENNYEHMIO BbIPabOTKM Tenso-
BOW SHEpPrum CoHeYHbIMM Konnektopamun. Ha npo-
N3BOAMUTENBHOCTb (HOTOINEKTPUUECKMX OaTapen
N3MEHEHMA NPaKTUYeCcKn He noBnuAIOT. BeTposas
sHepretuka B COO pa3suTa c1abo NO CpaBHEHMIO
C COTHEYHOW, OAHAKO NOTEHLMAN BETPOSHEPreTNKK
BO MHOTVX pernoHax OCTaToueH Af1A ee pa3BUTUA.
Hanbonblumm BETPOBLIM MOTEHLMANIOM XapaKTe-
pu3yeTca ceBepHaA YacTb KpacHoApCKOro Kpas —
Tanmbipckun [lonraHo-HeHeuKuin MyHULMNanbHbIN
pParioH. DTOT OrPOMHbIA MOTeHUMaN MpaKkTUyeckn

HE MCNOJIb3YETCA, MNMOCKOJIbKY Ha JaHHON Teppu-
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TOPUN HET KPYMHbIX NoTpebuTenen, CnoCcobHbIX
NPUHUMaTb Harpy3sKy ot B3Y 60onbLuon MOLHOCTK.
Ha cerogHAWHUN feHb pekomMeHayeMbln ana 6oib-
Wwen Yyactn KpacHOAPCKOro Kpasa AuanasoH MoLy-
HocTen B3Y coctasnset 1-1,5 MBT, KOTOpble MOryT
NOKPbITb Harpy3Ky He6ONbLLIOro NPeaNPUATUA UK
KPYMHOro nocesnka C AeuleHTPanmM30BaHHbIM SHep-
roCHabXXeHunem.

ABapun Ha J19IN B COO B OCHOBHOM CBfi3aHbl
C CUIIbHBIMY BETPaMK, CMepyaMu, LKBanamu, rpo-
3aMun. B 10XKHbIX palioHax OKpyra yBenm4ynBaeTca
WHTEHCUBHOCTb IPO30BON AeATENbHOCTY, B CBA3U
C 3TVM BO3pacTaeT PUCK aBaAPUNHbIX OTKITIOYEHWI
Ha BbICOKOBOJIbTHbIX IMHUAX U3-3a HU3KOW FPO30-
YNOPHOCTUN BO3AYLUHbIX IMHUIA.

Mpwn npoekTnpoBaHum n skcnnyataymm TC n J12M1
HeoOX04MMO NPUHMMAaTb BO BHMMaHMe Habnoaa-
emMoe N OXngaemoe U3MeHeHne 3HaYeHnn cneym-
ANN3NPOBAHHDBIX  KNUMATUYEeCKNX MapaMeTposB.
Llenecoobpa3Ho npuHATME KOMMJIEKCa Mep, Ha-
NPAaBMEHHbIX HA CYLWeCTBEHHOE CHUKEeHMEe Hera-
TMBHOIO BNMAHUA [eATeNbHOCTU NpeanpuATUi
SHepreTMYeCcKOro CeKTopa Ha OKpY»KaloLLlyto cpe-
ay. AKTyanbHOW 3afaven asnaetca passutmne B
B CBA3M C OCTPbIM 3HepreTmyeckum aeduumntTom
BO MHOTUX PervoHax 1 Hanmunem 60sbLIOoro Ync-
Na HacesleHHbIX NYHKTOB 6e3 LieHTPasIn30BaHHOIo
3HeprocHab>keHus.

MKunuwHo-kommyHaneHoe xo3ssaticmeo. Cmpo-
umesnbcmeo. COBpPeMEeHHble WU3MEeHeHuA Tep-
MUYecKoro pexmma Ha Tepputopum COO oka-
3bIBAlOT 3HauUTeNIbHOE BAWAHWE Ha YC/IOBUA
dyHKumnoHupoBaHua MKX. lMNosbllweHne cpepHen
TemnepaTtypbl OTONUTENIbHOrO nepmoga K cepe-
anHe XXI Beka coctaBut okono 5 °C Ha Tanmbipe
n okono 2 °C - B oxHbIx obnactax COO. Oxupa-
emMmoe OTHOCUTENIbHOE U3MEHeHMe rpagyco-CyToK
OTONUTENbHOrO Neproaa yBennymBaeTca C BOCTO-
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Ka Ha 3anag - oT 10% B6nu13n rpaHuubl ¢ AkyTnen
Ao 15-18% B 3anagHbiX panioHax KpacHoAapcKoro
Kpas 1 I0XKHbIX rycToHaceneHHbix obnactax COO.
Takme wn3meHeHMA cO3[alOT NPeAnoCbiNKA AnA
YMeHbLUEHUNA SHEePronoTpebneHnsa Ha PermoHarnb-
HOM YpPOBHE B XONOAHbIN nepuog roga. B 1o xe
BpeMA B I0XKHbIX parioHax COO B 3MMHWIA Ce30H
OXMNJAeTCA POCT YNCNA AHEN C Nepexodom Temne-
paTtypbl Bo3gyxa yepe3s 0 °C, KOTOpbI MOXeT Npu-
BECTU K YCKOPEHHOMY CTapeHUIo 34aHNn 1 noTpe-
60BaTb MOBbILIEHNA 3aTPAT HA MX 3KCMyaTauuio.
Ha Bcen Tepputopum COO oxmnpaetca 3HaunTeNb-
HOe OTHOCUTeNIbHOe YBeNnnYyeHne KonmyecTBa
0CaKOB KakK B TEM/IbIN, TaK 1 B XONOAHbIN Nepuoa.
OTO M3MeHeHMe COMPOBOXAAETCA WU3MEHEeHuem
pexnma BbliNajeHUA OCafKoB. POCT 3KcTpemy-
MOB OCafKOB, COYEeTALWMNCA C YBENNYEHNEM UX
WHTEHCUBHOCTW, MOXET NpuBECTM K npobrnemam
C BOOOOTBEeAEHNEM U AOMONMHUTENIbHbIM 3aTpaTam
Ha noggep»aHve HOPMasbHbIX YCIIOBUN FOPOA-
CKOW cpepfpbl. B TO e Bpema yBennyeHne nponon-
XUTENbHOCTU NepuopoB C AePpuUMTOM OCafKOB,
oxungaemoe B Pecnybnuke TbiBa, Pecnybnuke An-
Tan 1 VIpKyTckom obnactu, HeraTMBHO OTPa3nTCA
Ha BogoobecneyeHnn 1 MOXeT noTpeboBaTtb pas-
paboTKM aganTaLMOHHbIX Mep.

B pamKkax afjantaumm K W3MEHEHMAM KvMaTa
cneumanbHoe BHUMaHWE JOMKHO OblTb yaeneHo
MOHUTOPVHIY 3BOJIIOUUM  MHOTONIETHEMEP3JbIX
rPYHTOB B pernoHe. [nAa ymeHbweHua yuwepba,
CBA3aHHOIO C FeOKPUOSIOTMYECKUMUN PUCKAMU, He-
06X0aANMbI U3MEHEHME HOPM CTPOUTENIbHOIO NPO-
eKTUPOBaHMA C yYeToM 0cnlabneHuns HecyLen crno-
COOHOCTN MHOTONIETHEMEP3JIbIX FPYHTOB, @ TaKXKe
NPVMEHEHNe VHXEHEePHbIX Mep ajanTauun cylle-
CTBYIOLLEN NHPPACTPYKTYpPbI. POCT CYTOUHbIX 3KC-
TPemMyMOB 0CafikoB Ha Bcew Tepputopun COO mo-
XeT NPMBECTU K HeOOXOANMOCTN MOAEPHU3aLUN
CUCTEM BOJOOTBEAEHUA HAa OCHOBE OOHOBJIEHHbIX
HOPMATMBHbIX MAPaMeTPOB MHTEHCMBHOCTU OCaA-



KOB. B 10xHbIx panioHax COO - B Pecnybnuke TbiBa,
Pecnybnuke Antai n ipkyTcko 06nacTu — B CBA3M
C yBeNMYEeHNeM NPOJOSIKUTENIbHOCTU NEPUOAOB
C fedpuLMTOM 0CaAKOB MPU BbICOKUX NIETHUX TEM-
nepartypax »enatefbHO NPUHATNE NPEBEHTUBHbIX
Mep, HanpaB/iieHHbIX Ha MNOBbIWeHNe 3PPeKTUB-
HoCTW BogonoTpebneHua. Ana obecneyeHuns 6es-
OMacHOCTM 3[aHUIN U COOPYXEeHU Npu Bblibope

a)

OEJEPAJIbHBIE OKPYTA

XKECTKOCTW KpUTEpUEB 1 3aaHNM HOPMATMBHbIX
3HAUYEHU PasINYHBIX aTMOCHEPHBIX HArpy3oK
N XapaKTEPUCTMK IKCTPEMANIbHOCT HEOOXOANMO
ONMpPaTbCA Ha pe3ynbTaTbl aHaNN3a PUCKOB Kpu-
TUYECKUX BO3LEWCTBUA C Yy4eTOM KHPOpMaL MK
O COBPEMEHHBIX M OyAyLMX KIUMATUYECKUX N3-
MeHeHWAX B TeYEHNE BCErO PAacYeTHOro nepuoga
3KCMNyaTauuy NPoOeKTUPYEMOro OObeKTa.

6)

Puc. 3.8 V3meHeHue cneyuasnu3upoBaHHbIX KAUMamu4eckux nokasamesnel Ha meppumopuu COO

8 2050-2059 22. no omHoweHuto K 1990-1999 2z.: a) 2padyco-cymku omonumesibHo20 hepuoda (%); 6) yuc-

J10 OHell ¢ nepexo0om memnepamypsi 8030yxa yepe3 0 °C (OHU); 8) CymOYHbIU MAKCUMYM 0CAOKO8 X0J100-

HO20 ce30Ha (%); 2) MakcumasnbHas npoaon)Kumeanocmb HenpepbiBHO20 nepuoaa C 0Caokamu MeHbuie

5 MM/cymku 014 mensio2o ce3oHa (0Hu). CyeHapul RCP8.5 MUK
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Pexkpeayua u mypu3m. BepoAaTHble n3MeHeHUs
negsHoro nokposa CeBepHoro JleqoBUTOro oKe-
aHa co3gaayT yC/10BUA ANA yBennyeHua npogon-
KUTENbHOCTW JIETHEN HaBUrauum n pasBUTUA,
B CBA3M C 3TUM, apKTUYECKOro Typusma (BKIo-
Yyaa 3KOTypu3Mm), B nepByto oyepeab no Cesep-
HOMy MopcKomy nyTu. Jletom Ha ceBepe COO
OXWJaeTcA pPOCT TemnepaTtypbl BO3Adyxa, 4To,
BEPOATHO, OKAa)KeT MOJIOXKNUTEeNbHOE BAUAHUE
Ha pa3BUTME IKCTPEManbHOro Typusma B Tpya-
HOLOCTYMHbIX PaioHax APKTUKW. B 10>KHbIX peru-
oHax COO cnepyet caenatb akLeHT Ha Pa3BUTUN
3MIMHEro CnopTUBHOro Typu3ma. B HacToAwee
BpemA 34ecCb OTMevyaeTcA yBelinyeHue noBTO-
pPAeMOCTM yncna gHen, KoMGOPTHbIX ANA 3TOro
BMAA peKkpeauun (TemnepaTypa BO3ayxa B AHEB-
Hble yacbl oT =15 °C go -5 °C, BbICOTa CHEXHOTO
nokposa 6onee 20 cMm), a K cepeanHe CToNeTus,
Ha ¢poHe NPOrHo3MpyemMoro 34ecb pocTa Temne-
paTyp 1 KonnyecTBa OCafKoB B 3UMHWI Nepurog,
MOXHO OXMNAaTb yBeNIMYEHMe YNCna Takux gHeNn.

JlanbHeBOCTOUYHbIN PpefepasnbHbIN OKPYT

MpupoodHele cucmembl. banaHc noyseHHoz2o yane-
pooa. OTcTynneHune neHMKOB OTMEYAETCA AJ1A BCEX
ropHbix cuctem OQO. MporHo3vpyoTca pacnpo-
CTPaHEHWE Talry Ha CEBEPHbIX NPeaesiax 1 B ropax,
roe oHa OyaeT akTUBHO HACTYNaTb Ha aNibMUNCKAN
NnosC, a TaKXe nepecTpoika NaHawadToB, CBA-
3aHHaA C gerpagauvieri Mep3noTbl, U paclunpeHie
cTenHbix 6riomoB. Ony6nMKoBaHbl MHOMOUYMCIIEH-
Hble MOATBEPKAEHUS M3MEHEHMsA BUAOBOrO pas-
HOOOpa3uA 1 apeasioB PacTeHUI U XNBOTHbIX. Kak
N B OPYrvX PermoHax, OTMEYaeTCst CABUM BECEHHe-
neTHux ¢eHonormyecknx fAaT Ha 6Gonee paHHue
CPOKM, @ OCEHHUX — Ha 6onee no3gHVe y MHOTUX
BUOOB pacTeHuin. MoaTeepkaeHna 3adprKcMpoBa-
Hbl BO BCeX GBMOMaAxX, OT AKyTUMN 00 KoMaHOopPCKMX
n Kypunbckrx ocTpoBoB. lMpoaBuKeHUe necHbIX
3KOCKCTEM Ha CEBep, a TaKXKe yBeNmueHue rnyou-
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K yrpo3sam, ConpoBoxgatowmm NaMmeHeHNA Knn-
MaTa U CHUXaloWwWunm npuBnekaTteibHOCTb TYy-
PUCTCKNX pecypCoB pernoHa, cnegyet oTHeCTn
POCT NOXKapoonaCHOCTU, COKpalleHne nnowagn
NIeQHUKOB B FOpPHDbIX pa|7|0Hax n, Kak cnengcrteune,
BO3pacCTaHne CNIOKHOCTUN NMPOXOXKAEHUNA TOPHDbIX
MapuwpyToB, YyBenunyeHme dCiydyaen 3aboneBa-
HUW, CBA3AHHbIX C pacnpocTpaHeHnemM Bpeno-
HOCHbIX HaCEKOMbIX U T.A.

A TypucTcKon oTpacnu uenecoobpasHo pa3su-
TWE 3VMHUX BUAOB PEKPEeALINN B I0XKHbIX 061acTax
pernoHa. Heobxoanma paspaboTka nporpammbi
HayUHbIX MOHWUTOPMHIOBbIX 06CNefOBaHUI Ty-
PUCTCKNX MapLIpPyTOB ANA OLUEHKM W3MEHeHWI
B dKOCUCTEMAX W MPUHATAA HEOOXOAUMbIX Mep
no 3awute Hambonee ya3BMMbIX K NOCIeACTBU-
AM M3MEHeHMA KnnmaTta BuaoB ¢nopbl U dayHbl,
a TaKXe BaXKHbIX ANA TYPUCTCKOW AeATeNIbHOCTU
naHawadTos.

Hbl MpOoTanBaHUA CI'IOCO6CTBy}OT cyuwieCctBeHHOMY
NOBbIWEHNIO NMPOAYKTUBHOCTU Ta€XXHbIX N TYHOPO-
BbIX OIOMOB Ha PaBHNHE U B ropax. Apl/l)J,VI3aL|,I/IFI
CTEMnHbIX OGKMOMOB, HaMpoTuB, CI'IOCO6CTByeT Cco-
KpaweHnto npoayKTMBHOCTN, XOTA OMyCTblH/BA-
HVe He NPOrHo3npyetcA. YA3BUMOCTb 3KOCUCTEM
K N3MEHEHWIO KJIMMaTa CBA3aHa aBHbIM o6pa30M
C IECHbIMU NOXKapamMn n 61OreHHbIMK (I)aKTOpaMI/I.

C Touku 3peHus yrnepogHoro 6anaHca nouys PO
B LLe/IOM AABMIAETCA «MJII0COBbIM» 1 3aHMMAET MO AaH-
HOMy nokasatenio BTopoe mecto nocne COO. 310
[LOCTUraeTcA B MepByl0 ouyepenb OGnarogaps Ha-
KOMNMEeHUIO yrnepoda B NMOYBEHHOM 3BEHE JIECHbIX
SKOCKCTEM, EXKEroAHO CEKBECTUPYIOLNX B BEPXHUX
30 cm npodumna noys Ot 6 A0 7 MIH. T yrnepopga. Ha-
pAagy C gerpagauunen MHOroneTHen Mep3noTbl Hauw-



bonee oyeBMnaHbIM CnegcTteem rnoGanbHbIX KNma-
TUYECKNX M3MEHEHNI, BAUAIOWNM Ha yrnepo,qun7|
6anaHc NouB B MacliTabax OKpyra, ABJTAETCA yBENN-
YyeHne NOBTOPAEMOCTU NECHDbIX N CTEMHbIX MOXapPOB.

[lnsa agantauum BUAOB Y SKOCUCTEM TYHAPOBbIX O10-
MOB MOHO UCMOJIb30BaTb Mepbl, aHaNOMMYHbIe TEM,
KoTopble npeanoxeHbl ana C3O0 n YOO, ana agan-
TauuK NecHbIX 6GIOMOB — aHaNOrMYHbIE NPEeaSIOKEH-
HbiM ana LUPO, C3PO n COO, cTenHbIX N rOpHbIX —
aHanornyHble npepnoxeHHoiM ana OO0 n CKOO.
Ype3BblUaliHO Ba’keH KOHTPOJb MHBa3UBHbIX BUAOB.

BooHbie pecypcbl. B MmHOronetHmx konebaHumaAx
BOAHbIX pecypcoB, 13 KoTopbix 80% dopmumpy-
totca Ha TeppuTtopun OOO, npucyTcTBYeT CTa-
TUCTMYECKM 3HAUYMMbIA MONOXUTENbHBIA TPEeHA,.
B 1978-2020 rr. N0 cpaBHeHUIO C NpeALwecTBYio-
wmm nepmogom (1936-1977 rr.) BOgHble pecypchbl
A®O0 ysennunnmcb Ha 4%. OCHOBHOW BKNag B CO-
BpeMeHHoe yBennyeHne BOAHbIX PecypCcoB BHO-
CAT peKn, oTHocAwmeca K baccenHy CeBepHOro
JlegoBuToro okeaHa. lNpn NOBbILEHHOWN BOGHOCT
CyLLeCTBEHHO yBeNNYMIachb Bapuaumsa konebaHmi
rogoBOro CTOKa 3TUX pek. B otnnumne ot ceBepHbIX
pekK, ropoBoKn CTOK pekn AMyp B nocnegHue ge-
cATUNeTUA cHM3NNCA Ha 8%. CHUXKeHne rogoBoro
CTOKa OTMeyaeTcA TakXKe Ha pekax 3abalikanbA
1 KparHero ceBepo-Boctoka MO.

OXxnpgaemoe yBeiMyeHne BOGHOCTM PeK Ha 60rb-
wen yactn tepputopun OO noBbIWAET PUCKM
3aTOMNJIEHNA X NPUOPEXHBIX TEPPUTOPUI 1 Tpe-
O6yeT npoBeAeHUs aJanTaLMOHHbIX Meponpus-
TNIA No obecneyeHnto 6e30MacHOCTM HaceNieHusn
N 06bEKTOB 3KOHOMUKN. Heobxoauma akTyanu-
3auus NPaBU UCNOMNb30BaHUA BOAHbIX PECYPCOB
MpKyTcKoro BogoxXpaHunuua B Lenax 6e3ycnos-
HOIO COXPaHEHUS YHMKANbHOW 3KOCUCTEMbI 03€pa
Bankan v MUHUMK3aLMK yLLLEPOOB NPU 3HAUNTENb-
HbIX U3MEHEHUAX ero ypoBHA. Heobxoauma pas-

OEJEPAJIbHBIE OKPYTA

paboTka KOMMAEKCHbIX MPOrpamm YyrnpaBaeHus
6acceiHaMu, ynyylleHnA MeCcTHOro BOfOCHabxe-
HUA 1 3aLWUTbI CYLLECTBYIOLLNX MCTOYHUKOB BOAbI.
Cenbckoe xossaticmeo. Habniopaembin  noBce-
MECTHO pPOCT TennoobecneyeHHOCTN CeNbCKo-
XO3AINCTBEHHDbIX KyNbTyp, a TaKXe YyBeNMyeHue
NPOAOKUTENBHOCTM BEreTaLMOHHOIoO nepuoda
ABNAOTCA NONOXKUTENbHBIMI GaKTOpaMn Pa3BUTUA
CEeNbCKOro X03ANCTBa pPernoHa. YBennyeHue noBTo-
PAEMOCTM 3aCyLUNNBbIX ABMEHUI B pAge PalloHOB
He BefeT K CHWKEHMIO NPOAYKTUBHOCTY arpapHo-
ro NPoun3BOACTBA, 6narogaps BbICOKOW MCXOAHOWM
yBNa)KHEHHOCTU TeppuTopun. Habnopgaemble uns-
MEHEHUA arpOMETEOPOSIONMYECKNX YCIIOBUIA Tep-
pUTOPUN pernoHa B LeNoM CroCOOCTBYIOT PoOCTy
YPOXKAMHOCTU CENbCKOXO3ANCTBEHHDBIX KYNbTYp.

B uensax agantaumu CenbCKOro Xo3sMCTBa BO3-
MOXHbI YBEIMYEHMe NoLazen 03UMbIX KYNbTyp,
6narogapa ynyuyweHUio yCI0BUA MNepe3rMOBKMY,
a TaKXe paclinpeHne NoCceBoB prca 1 COu B CBA3M
C POCTOM TensioBbIX pecypcoB. lNoBbleHNe VH-
TeEHCMdMKAUUM NPOU3BOACTBA (MCMONb30BaHMe
yAOOpPEHUI, XMNYECKMX CPeACTB 3aliuTbl pacTe-
HUWN, CEMEHHOro MaTepuana BbICOKUX Penpoayk-
LK) Takxe oauH 13 3GPEeKTUBHbIX NyTen aganTa-
UMM K U3MEHEHUAM KNMaTa B PernoHe.

Jobbisarowas npomeiwieHHOCMb. BnvsiHve Knvima-
TUYECKUX N3MEHEHUIA Ha OOBEKTbI 11 NMPOLIECChI Fop-
HopobbiBatoLel npombiwneHHocT PO oyeHb He-
O[IHOPOAHO Ha $oHe Pa3HOO6Pa3UsA reoNIorMUYecKmX,
dU3NKo-reorpadpruecKmx 1 KNMMaTUUYECKIX YCIIOBUIA
pervioHa. OgHUM 13 onpeaensiowmx GakTopoB AB-
NAETCA yBeNMUYeHne CpefHel rofoBor TemnepaTypbl
BO3[yXa NPAKTNYECKN Ha BCE TepPUTOPUM OKpYra
3a CYET MOTEMNIEHNA KaK XONOAHOrO, TaK U TEMoro
nepvoAa rogaa. IToT NPoLEecC UMEeEeT KaK OTpuLaTe b-
Hbl€, TaK 1 MOJIOXKMTESNbHbIE NOCNEACTBUA ANA A00bI-
UK NonesHbIX NCKomnaembix. MoBbllweHVe TemnepaTy-
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pbl BO34yXa CNOCOOCTBYET yyyLLIEeHMIO YCIIOBUA O/1A
paboT Ha OTKPbLITOM BO3AYXE W CHWPKEHWMIO 3aTpaTt
Ha oTtornneHve. OgHaKko B panioHax pacnpocTpaHe-
HUA MHOroneTHeMep3/blX MNOPOA NoTernsieHne Knu-
MaTa NPUBOAMUT K YMEHbLUEHMIO HecCyLleln Crnocob-
HOCTM Mep3noro rpyHTa. B obnactnm HanbonbLiero
reoKprONOrMYeckoro purcka Haxogatca YyKoTka,
6acceliHbl BepxHero TeyeHusa VIHaurnpkm n Konbimbl,
IOro-BOCTOYHAA YacTb AKyTMKW. B 3TNX panoHax nme-
eTcA pa3BuTasa UHPPACTPYKTYpPa, B YaCTHOCTU, Bunu-
OMHCKaA aTOMHasA CTaHUMA U CBA3AHHbIE C HEN NIHN
aneKTponepeayn, CHabXaroLme 3NeKTPo3Heprmei
MHOre ropHoobbIBatoLwme npegnpuAaTus. Heratme-
HbIM GpaKTOPOM, CBA3AHHBIM C U3MEHEHMEM KJIMMaTa,
ABNAETCA M POCT NOBTOPAEMOCTN U NHTEHCUBHOCTU
OMNacHbIX NOrOAHbIX ABNEHNI, B YaCTHOCTU, YCUNEHME
MOXapPOOMacHOCTN Ha GOHe ANINTENbHbIX BOJH Ter-
na n 3acywnuebiX nepropgos. [oxapoonacHble cu-
Tyauum CO34atoT 3HAUNTENbHbIE PUCKN O71A A00bIYM
HedTK, raza, Oyporo 1 KameHHoro yrns. B 1o e Bpe-
MA B nocsiegHme fecATUNETUA Ha TeEPPUTOPUN MHO-
rmx cyobektoB AMO (Pecnybnukn Caxa, AMypcKom
obnactn 1 ap.) OTMEYAIOTCA SKCTPEMasbHbIe CYyTOu-
Hble CyMMbl OCafKOB B OoTfesbHble rofbl. CnegcTau-
eM 6onee MHTEHCVBHBIX OCaIKOB MOXET CTaTb YCU-
NeHne onon3Her 1 06BanoB B Kapbepax M LiaxTax,
MX 3aTonneHne ns-3a cboeB B paboTe cncTem BOZO-
OTBeeHUA, HapyLLUeHNe rMapPONOrMYeCKOro pexmnma
XBOCTOXpaHUuLY. CornacHO NPOrHO3HbIM OLIEHKaM,
YyKa3aHHble TeHAEHLMN N3MEHEHNA TemMnepaTypHO-
BNA’KHOCTHOIO pexnma K cepeguHe XXI Beka Ha Tep-
putopumn DO coxpaHATCcA.

B ropHogo6biBatoweli otpacnu TpebyeTca ocy-
LecTBeHne paboT Mo reoTeEXHNYECKOMY MOHMWTO-
PUHTY KPVOJIMTO30HbI B KOMIJIEKCE C aHa/IM30M Me-
TEOPONOrMYECKMX AaHHbIX — 3TO MO3BOJIUT OLIEHUTb
COBPEMEHHbIE M3MEHEHNA TEMMEPaTypPbl BEPXHNX
rOPV30HTOB MHOTOJIETHEMEP3IbIX FPYHTOB U OMNpe-
LEeNVTb YCoBus 1 GakTopbl, BnsoLwme Ha Gopmu-
pOBaHe TeEMMNepPaTypPHOro PEXNMA FPYHTOB.
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TpaHcnopm. B TpaHcnopTHom cekTtope MO poct
TemnepaTtypbl BO34yxa NO3BOMUT YBENNYUTb FPY-
30000pOT B apKTUUYecknx mopsAx no CeBepHoOMy
MOPCKOMY NYTU. YBENNYUTCA 1 NEePUOA HaBUraumm
BHYTPEHHEro BOAHOro TpaHcnopTa. TaAHne MHOro-
NeTHeMep3/bIX FPYHTOB OKaXKeT HeraTMBHOe BO3-
LENCTBME Ha BCIO TPAHCMOPTHYO UHPPACTPYKTYPY,
BKJIlOYAA a3pPOAPOMbl, aBTOMOOWMSbHbIE [OPOTN.
WNHTeHCMBHOE TasdHMe NeQHMKOB YBENNYNUT YNCAIO
ceneBblX MOTOKOB, GOPMUPYIOLLMXCA B OCHOBHOM
Ha ceBepo-3anage OKpYra, N CKaXkeTcA Ha MPOonyCK-
HOWM CNOCOBHOCTM 3UMHUX (NefoBbIX) AOPOr. 3Ha-
ynTeNbHOE HEeraTUBHOE BAUAHUE OKaXeT U Mpo-
rHo3upyemoe K cepefunHe CTONETUA yBennyeHue
MAKCUManbHOW MHTEHCUBHOCTU U CYTOYHOIO MaK-
CMMYMa OCaJIKOB BO BJlaXKHble Neproabl Kak Tenso-
ro, Tak 1 XonogHOro Nepuoaos roga. B xonogHbin
nepuoa roga Bo3pacteT NOBTOPAEMOCTb CUNIbHbIX
CHEeronagos, KOTOpble OKa3blBalOT napanusyoLlee
AeNCTBME Ha aBTOMOOWIbHOE U Kene3HOA0POXK-
Hoe aBwxeHune. Tepputopua PO xapakTepusyet-
CA BbICOKOW YaCTOTOWM N MHTEHCMBHOCTbIO CHErona-
foB Ha CaxanuHe, Kypunax n Kamyatke. CnnbHbIn
BETEP, XapaKTepHbIN ANnsa npubpekHbIX PermoHOB
OO0, n obunbHble cHeronagbl CTaHyT MPUYMHOMN
yBeMYEeHNA MNOBTOPAEMOCTM U WUHTEHCUBHOCTU
CHEXHbIX 3aHOCOB, NPW KOTOPbIX He paboTaloT as-
ponopTbl, NpeKpawaeTca aBTOMOOUIbHOE U Xe-
Ne3HOA0POXKHOE CoobLLEHME.

OnAa agantaumm TPAHCMOPTHOW MHQPACTPYKTY-
pbl cnegyeT NPOBOAUTb MOHUTOPUHE COCTOAHUA
ABTOMOOW/IbHbIX AOpor obuiero nonb30oBaHUA,
NPOXOAALMNX MO TEPPUTOPUN PACAPOCTPAHEHMA
MHOrOfIeTHEMEP3/bIX FPYHTOB B Npefenax Kpu-
ONUTO30Hbl. Heobxogumo npuBecTM B HOpPMa-
TMBHOE COCTOAHME WCKYCCTBEHHbIE COOPYXEeHUA
Ha JAoporax, HaxoAAaLWMXCA B 30He NOoTeHUNanbHoO-
ro noaronnenusa. B NMpumopckom n XabapoBckom
Kpasx un Ha CaxanvHe TpebyetcAa obecneveHune
6onbluen YCTONUYNBOCTM XKene3HOLOPOKHONM CeTn



K BO3AENCTBUIO OOWIIbHbIX 0CaAKoB (Hanpumep,
nyTem yKpenieHna 0TKOCOB, NCMOJIb30BaHUA NPO-
TUBOPA3MbIBHbIX COOPY>KEHWUI), CUIIbHbIX BETPOB
(Hanpumep, NyTeM YCTaHOBKW BETPO3aLLMTHbIX
OrpakAeHUN 1 3KPaHOB, NCMOSIb30BAHUA BETPO-
3aLUTHbIX IECOHACAXKAEHWNIA).

lMpou3zsodcmeo u nepedayva s3Hepauu. OCHOBHbIE
SHepreTnyeckne mowHocTn [JanbHero BocTtoka
CcocpefoTOoUEHbI B I0XHOW YacTy pernoHa, rae oHu
coefiMHeHbl B O6LLYI0 SHeprocmcTemy. JHeprocu-
CTeMbl CeBEpPHbIX TeppuTopuin paboTatoT 13onu-
poBaHHO, obecneumBas NOKaslbHbIX MOTpebuTe-
nen. B YykoTckom aBTOHOMHOM OKpyre AencTByeT
Hebonbluaa bunnbnHckaa ASC. 3To eANHCTBEHHAA
aTOMHaA 3NeKTPOCTaHUUA, NOCTPOEHHasA B 30He
MHOroneTtHen Mmep3noTbl. [locnepacTBmA TaaHUA
MHOrOJIeTHE Mep3/10Tbl B paioHe pacnosioXeHns
Bunnbunnckon ASC obycnoBnmBaloT pUCKM Kak ans
LIe/IOCTHOCTN CaMUX arperaToB 3/1eKTPOCTaHLuN,
Tak U ONA TPaHCNOPTHOW MHGPACTPYKTYpbl, YTO
MOKeT HapyWwuTb HOpManbHoe cHabxeHune ASC.
Mo pe3ynbratam CLEHapHOro NPOrHO3MPOBaHUA
OXMJaeTca pocT TeMmnepaTypbl Hanbonee xapKo-
ro Mecsaua, YTo MOXeT MPOBOLMPOBaTb AaNbHEN-
Lee yCusieHne NoXxapoonacHOCTY, HecyLlen yrpo-
3y PyHKUMOoHMpoBaHuto ASC n TIC.

B aHepreTnyeckom otpaciv Heobxoanm AeTanbHbIN
yyeT Habnogaembix 1 MNPOrHO3MPYEMbIX M3MeHe-
HUM KNUMaATUYECKMX, TUAPONIONNYECKMX, FeoKpu-
ONOTNYECKUX XAaPAKTEPUCTUK MPU CTPOUTENbCTBE
HOBbIX SHEPreTUUYECKNX MOLLHOCTEN 1 MOAEPHM3a-
LK yKe OeCTBYoLWmnX aneKkTpoctaHumn n J13r1. Le-
necoobpasHo AanbHelllee COBEPLUIEHCTBOBAHME
CMCTEM MOHUTOPVHIA 1 ornoBelleHna 06 onacHbIX
rMOPOMETEOPOSNIONNMYECKUX CUTYALNAX, YNyYLleHne
NAAHNUPOBAHNSA MPOTMBOMNOXKAPHbIX MEPONPUATUI
(npexxae Bcero mepbl NO NPOPUNAKTUKE NECHDbIX
NO>KapPOB 1 BOCCTAHOBJIEHMIO N1eCOB). ANlbTEPHATUB-
Hble UCTOYHUKN SHeprn (Manasa rmapo3HepPreTmka,

OEJEPAJIbHBIE OKPYTA

BETPO- U reNIMO3HepreTnka, CKuraHme Gmomaccobl
N MeCTHble BUAbI TONMBA) NO3BONAT peLaTb Npo-
6nemy panioOHOB C AeLEeHTPaNN30BaHHbIM N1EKTPO-
CHabxeHnem, KoTopble cocTaBnalT 6Gonee 75%
Tepputopumn JanbHero Boctoka.

KunuwHo-kommyHaneHoe xo3saucmeo. Cmpou-
mesibcmeo. B 31MHuUIN ce30H Ha Tepputopumn OO
OXMNOAETCA 3HauUTeNbHOE MOBbIWEHWEe CpefHen
TemnepaTtypbl OTONUTENbHOrO nepuoga. Hawu-
6onbline M3MEHeHUs, JOoCTUralwWwmne K cepepmHe
XXI Beka 5 °C, oxmaaloTca Ha NPUOPEXHbIX Tep-
puUTOPUAX apKTUYeCKMX Mmopei. [pn 3Tom oTHOCK-
TeNbHble 3MEHEHNA BENYMHDI FPafyCo-CyTOK OTO-
NUTENbHOrO Neproda BapbUpPYOT Ha TeppUTopun
OO0 B npeaenax 10-20%, AocTrras MakCUMasnbHbIX
3HauyeHUN B ceBepo-BocTouHOM YacTtn ADO. Takme
N3MEHEeHMA CO3[alT NpeanocbUikM ANA YMEeHb-
LeHMA SHepronoTpebneHna B XONOAHbIN nepuog
roga. B 3umHun ce3oH B toxHbIx parioHax DO (B by-
pAatn, 3abankanbCckoM Kpae, AMypcKon obnactu,
MpuMopbe 1 Ha tore XabapoBCcKoro 1 KamyaTtckoro
KpaeB) HabnogaetcA HebnaronpuaTHasa TeHAeHUUA
K YBENIMYEHMIO YNCa OHEN C NepexofoM Temnepa-
Typbl Bo3ayxa yepe3s 0 °C, 4To NpUBOANT K YCKOPEH-
HOMY CTApPEHMIO OrpaXkAaloLWMX KOHCTPYKLUNIA 34a-
HUM 1 POCTY SKCM/TyaTaUMOHHbIX PaCXOA0B Ha UX
copepaHue. Jletom B t0XHbIX parioHax OOO npo-
rHO3UPYeTCA 3HAUMMOe yBeNIMYeHne Takoro noka-
3aTena Kak geduumnT Xonofa, CBUAETENbCTBYOLee
0 neperpese 34aHUN N yXyaweHUn KoOMPOpPTHOCTH
Xunuwa npu OTCYTCTBUN KOHAMLMOHUPOBAHKA.
Ha ¢oHe cpaBHMTENbHO Claboro cpefHero nsme-
HeHMA Jeduumta xonoda OXMZATCA NepUoLb
NMUKOBOW Harpy3Kn Ha SHEeProcncTeMbl, CBA3AHHbIE
C ONTEeNbHBbIMK NEePUOAAMN SKCTPEMASIbHO BbICO-
KX Temnepatyp. ViameHeHne pexnma atmochep-
HbIX 0cagKkoB Ha TeppuTtopun OO (pocT aKCTpemy-
MOB, yBeIMYeHne Npoao/IKNTeNbHOCTA NepUoaoB
C nedrUMTOM 0CaKOB) MOXKET MPUBECTU K Npobie-
MaM C BO4OOTBeAeHMEM U BOJOObecneyeHnem.
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Puc. 3.9 UW3meHeHue cneyuanusupo8aHHbIX KAUMAmMu4yeckux nokaszamesneu Ha meppumopuu OO

8 2050-2059 22. no omHoweHuto K 1990-1999 2z2.: a) cpedHAa memnepamypa omonumesibHo20 nepuooa

(°C); 6) 0epuyum xonooa (°Cecym); 8) CcymouHbIl MAKCUMYM 0CAOKO8 XOI00H020 Ce30HA (%), 2) Makcumare-

Has Npo0oIKUMeTbHOCMb HeNnpepbIBHO20 Nepuo0a C 0CAOKamMu MeHbue 5 MM/CymKu 019 menJio2o ce30-

Ha (OHu). CyeHaputi RCP8.5 MUK

B pamkax aganTtaumMm K W3MEHEHMAM KMMa-
Ta B 1OXKHbIX panoHax OO (B [lMpmmopckom
Kpae, Ha tore XabapoBcKkoro Kpas, B EBpeickon
AO n Amypckon obnacti) Heob6xoAMMO NOBbI-
WeHNe YPOBHA MHXeHepHoro obecneyeHus
30aHUN C Uenblo noagep’kaHuA OMTMMAsbHOrO
MUKPOKAMMAaTa B MOMELLEHUAX C y4eToM pocTa

3KCTpemasnbHbIX Temnepatyp W 3SHepronoTpe-
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6neHnA B NETHUN Cce30H. B 3uMHUI ce30H Ha tore
OO0 pnAa ymeHblIeHUA BANAHUA TeMnepaTypHO-
BNIAXKHOCTHbIX AedopMaLMii Ha YCKOpPeHHoe CTa-
peHve 34aHUA BaXXHO obecneuynTb NpuU CTPO-
UTEeNbCTBE HOBbIX OOBEKTOB WCMNONb30BaHMNE
MaTepuranos, UMELWNX Hagexallylo CTOMKOCTb
B OTHOLWEHUN LUMKNOB 3aMOPaxMBaHUA M OTTa-

WBaHNA W MNOBbIWEHHYID KOPPO3UNHYI YCTOW-



UMBOCTb PA3/INYHbIX 3NIEMEHTOB. POCT CyTOUHbIX
3KCTPEMYMOB 0CaKOB Ha Bcen Tepputopun 4O
MOXET MPUBECTUN K HEOOXOAMMOCTN MOAEPHM3a-
LUMN CUCTEM BOAOOTBEAEHMA HAa OCHOBE OOGHOB-
NEHHbIX HOPMATVBHbIX MAPAMETPOB WHTEHCUB-
HOCTU ocafKoB. [Ina obecneyeHna 6e30nacHOCTM
30aHUA 1 COOPYXKEHUI MpPU BblIbOpe XKeCTKOCTH
KpUTEPUEB U 3aaHUN HOPMATMBHbIX 3HAUYEHWI
Pa3NNUYHbIX aTMOCHEPHBIX HArpy3oK M XapakTe-
PUCTVK 3KCTPEMANbHOCTV HEOOXOAMMO ONNPaTh-
CA Ha pe3ynbTaTbl aHaNn3a PUCKOB KPUTUYECKUX
BO3EeNCTBUA C yyeToM MHPOopMauum o coBpe-
MEHHbIX 1 ByAyWNX KNMMATUYECKNX N3MEHEHMAX
B TEUEHMEe BCEro pacyeTHOro nepuoa sKcniyaTa-
LMW NPOEKTMPYEMOro 06 beKTa.

Pekpeayua u mypusm. B Typuctckom oTpac-
NN B LENOM MPOrHO3 KAMMATUYECKUX YCNOBUN
Ha cepeaunHy XXI Beka B DO 6GnaronpuATHbIN:
CMArYeHne CypoBOCTM 3MIMHEro nepuoga, nono-
XUTENbHLIN TPEHA, Yncna AHerM C KOMQOPTHbI-
MU TemnepaTypamu, OXUAaemoe YMeHblueHune
Ha 10-12% KonnuyecTBa aTMOCHEpPHbIX OCAAKOB
Tennoro nepunoga B [Mpumopbe 1 Ux pocT B 3UM-
Hee BpemsA — BCe 3T0 OyaeT AONONHUTENbHbIM CTU-
MYNIOM ANA NHTeHCMUKaL M pas3BUTMA Typu3mMa

OEJEPAJIbHBIE OKPYTA

B pervoHe. Bmecte c Tem, nameHeHue Knumarta
006YCNIOBUT pAA AOMONHUTENbHbIX PYCKOB ANsA OT-
pacnv: MoBbIEHNE YPOBHA MOXapPOOMACHOCTY
B 3abalikanbCKkom 1 XabapOoBCKOM KpasAx HeceT
Yyrpo3y npupoAHbIM OOBbeKTaM, Cly»Kalum oc-
HOBHbIM PECYPCOM AJ151 SKOTYPU3MA, YBENNYEHNE
nonynAunn Kneuwen cosaaeT yrpo3sbl 3[10pOBbIo
TYPWCTOB, NOBbILIEHVE MOBTOPAEMOCTI OMACHbIX
ABMIEHUI, TAKNX KaK CUJIbHble CHeronagbl v WTop-
MOBbI€ BETPbl, OFPAaHMUYNBAET KaK 3UMHUE, TaK
1 BOAHbIE BUAbI pekpeauunm.

Ona apgantaymm TYpUCTCKON [eATeNbHOCTU
B pervoHe Heobxoaumbl pa3paboTka u BHe-
LPpeHne MexXxaHW3MOB YCTOMUYMBOrO pPa3BUTMA
Typusma. lNNporHo3npyemoe cokpalleHne Konm-
yecTBa NIETHMX OCAAKOB M POCT TemmnepaTtypbl
Tennoro nepuofga B MNpumopbe 6naronpuATHbLI
LANA Pa3BUTKA MIAXKHOIO TYpU3Ma N KYpopTHO-
CaHATOPHbIX yupexaeHnn, 4yto notpedyeTt Kak
ob6HOBNEHNA MHPPACTPYKTYypbl, Tak U paspa-
60TKM nNporpaMmbl MOAroToBKM Kagpos. Poct
KONIMyecTBa 0CaKOB 3MMHEro nepuoga npeg-
nosnaraeT pa3BuTME 3UMHUX BUAOB peKkpeauunun
Ha KamuaTke, tore CaxanvHa, B XabapoBCKoOM
Kpae n B EBpenckon AO.
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3.2 [lopopa

B nocnepHve gecatuneTva Bo3gencTeme r3me-
HeHMA Knumata B POCCUMINCKUX ropofax npo-
ABUNOCb B YBEJIMYEHUN MOBTOPAEMOCTM 3SKC-
TPEMasnbHbIX MPUPOLHbIX ABMEHUN, TaAHUU
MHOroneTHel Mep310Tbl, MOBbIWEHUN YPOBHA
MOp#A, 3arpPA3HEHUN OKpyXKalolen cpepbl, yBe-
JIMYEHNN PUCKOB MPOJOBONbCTBEHHON 6e3-
onacHoctn. Ocobyio npobnemy nna XusHu
M 300POBbA HaceNeHnA ropofoB NpeacTaBnaeT
cob6OI yxyAlleHne YCNIOBUIA >KU3HeAeATeNbHO-
CTW, CBAA3aHHOE C M3MEHEHVEeM TEePMUYECKOro

KomdopTa B NETHUI NEPUOA,.

Ha yp6aH131poBaHHbIX TEPPUTOPUAX EANHNUYHOE
3KCTpeMasibHOe NPUPOJHOE ABNEHNE MOXET NPU-
BECTU K KackagHoMy 3G deKTy, KOTOpbI mopoauTt
HoBble 6efCTBMA, ONACHOCTU 1 NOCNeACTBUA, NO-
pol npuBoAAlME K WMPOKOMacCLTabHOMY pas-
pyleHuto MHGPaCTPYKTypbl rOPOAA, YacTo U3-3a
KackagupoBaHMA BHW3 MO MOCNEeACTBUAM WIN
addeKTa «4OMNHO». HeKOTopble MONOXNUTENbHbIE
nocneacTBNA U3MEHEHMA KuMata B OCHOBHOM

KOCHYTCA nuwb ropogos A3PO.

B ropopax Poccmn m3meHeHue TemnepaTypHO-
ro pekrMma nNpoucxoauT 3aMeTHO UHTEHCUBHEE,
yeM Ha conpepgenbHbiXx (GOHOBbIX TEPPUTOPU-
AX, 6narogaps 4YeTKO BblpakeHHOMY 3¢deKTy
«oCTpoBa Tenna». lNocnegHee 06GCTOATENLCTBO
AnAa ApKTWKK, rage TeMmnbl pocTa CpeaHeroqoBon
Temnepatypbl Ha Tepputopumn Poccumnckon QPe-
Aepaunmn 0Co6eHHO BENMKN, MOXKET UMETb U BaX-
HOEe 3KOJIOrMYeckoe 3HayeHue — MMEHHO Ha Yp-
6aHN3NPOBAHHbIX TEPPUTOPUAX 3a cUeT 3pdeKTa
«OCTPOBa Tensa» y»Ke cenyac noABnATca bonee
lo>KHble npeacTtasutTenn ¢nopbl U GayHbl. Takum
obpasom, ropoga B A3PO - 310 cBOEro popa
«OKHa B Gyayluee» pervoHa, yepes KoTopble yxe
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ceyac MOXKHO BUAETb, YTO OByaeT NPONCXOAUTb
C 3KocucTteMaMn ApKTUKU Yepe3 HECKOJNIbKO Je-
CATUNETUI, KOraa obwmnin GoH TemnepaTypbl NOA-
HUMETCA OO COBPEMEHHOrO «ropOACKOro ypoB-
HA». B ropogax-munnnoHepax, pacnonoXeHHbIX
BO BHEAPKTUUYECKUX WNpOoTax, 3PPeKT «oCcTpoBa
Tenna» BeCbma OMaceH Ansa HaceneHus — npexae
BCEro M3-3a MOBbIWEHNA HOYHbIX Temnepatyp,

CBA3aHHOIO C BOJIHaMu Tenmnna.

Crpatervsa agantauunm ropofoB K MU3MEHEHUIO K-
MaTa AOJIXKHa BKNoYaThb cregytowme TpeboBaHWsA
(Cities IPCC, 2019):

« PacwupeHune cuctembl HabnoaeHnA 3a 340-
pOBbEM W paHHEro npegynpexaeHus
06 OnacHbIX MOrOAHbIX COOLITUAX C UCNONb-
30BaHMEM TEXHOJIOTMI N COLMANbHbIX CETEN,
0COBEHHO ANA MOXWIbIX, OYEHb MOJNOAbIX
1 6eHbIX;

+  YmeHbweHne 3¢deKkTta ropofcKkoro ocTpoBa
Tenna C UCNoJsib30BaHMEM MACCMBHbIX NMOJXO-
[OB: NocajKka AepeBbeB, 3e/eHble U CBEeTOOT-
pa<atoLme KpbILWK 1 MPOHULLaeMble TPOTYapbl;

« Pa3paboTka cTpaTerumn yCTomumBOCTU BOLHbIX
N SHEPreTUYeCKMX CUCTEM K U3MEHEHWUIO KIN-
MaTa, UrpaloLMxX KYeBylO PoOsfib B 3awuTe
HaceneHns BO BPeMsA 1 NOocCsie IKCTPEMabHbIX
NOrofHbIX ABNEHUI;

+ PerynupoBaHue 3aceneHms B nonmax pek
N Ha Nobepexbax MOpen ANnA CBEAEHUA K MU-
HUMYMY BO3AENCTBUA MPUOPEXKHDIX LUTOPMOB
N HAaBOOHEHWUI Ha cyLle;

« [oppepaHne pocta roponaoB, OPUEHTUPO-
BaHHbIX Ha NCMOJIb30BaHNE SKONIOTUYECKN YM-

CTOW dHeprun.

BakHyto posnib B 06ecneyeHn ycTonurBoro passm-

TNATopPOoAOB NMPM3BaHbI CbIrPaTb MHTENPUPOBAHHbIE



(KOMMNEKCHbIE) CUCTEMbI FOPOACKOr0 METEOPONO-
rMYeCKoro, SKONOrMyeckoro 1 KnmmaTmuyeckoro o6-
cnyxunBaHuA. Llenb coctomt B TOM, 4ToObI CO34aTb
ropogackue cny6bl, oTBevatoLme ocobbim NoTpeb-
HOCTSIM FOPOA0B, 3a CYET COYETAHNA NNOTHbIX CETEN

FTOPOOA

Ha6mo,qu|/||7|, MPOrH030B C BbICOKMM pa3peLlleHn-
€M, CUCTEM pPaHHEro npepynpexaeHna O MHOKe-
CTBEHHbIX OMNACHOCTAX, MJIaHOB YyNnpaB/ieHNA pPuU-
CKaMW, CBA3aHHbIMWN CO CTUXUMHbIMM 6e,E|,CTBVIFIMVI,
n Knnmmatmnyeckoro O6Cﬂy)KI/IBaHI/IF|.
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3.3

A3PO AaBnAeTcAa OAHUM M3 BaXKHENLWNX OOBHEKTOB
AONTOCPOYHbIX CTpaTernn agantaumm K NpPOuc-
XOOALWNM N OXNOAEMbIM M3MEHEHMAM KnuMmarta.
Ha tepputopuun A3PO® B nocnegHne gecatunetus
OTMEYAEeTCA CHUXKEHWEe Yncna U NPOAOIIXKUTENb-
HOCTW 3KCTPEManbHO XONOAHbIX NePUOAOB U NO-
BbllLUEHME JKCTPEeMaNbHO BbICOKMX TemmnepaTtyp.
MNpwv 3TOM pacTeT YacToTa N MIHTEHCMBHOCTb COObI-
TUI, CBA3AHHbIX C CU/IbHBIMU OCafKaMu, 3aTonse-
HUEeM BHYTPEHHMX BOJOEMOB, abpa3nelrt MOpPCKMX
nobepeXxunin, NeCHbIMK NOXKapamMMu.

YMeHblUEeHMEe CypOBOCTM KMMaTa, co3falollee
npeanocbiku ana 6onee KOMPOPTHOrO NPOXu-
BaHWA HaceneHns B pervoHe, ABnaeTca Hanbonee
BblpaeHHbIM B BocTouHon ApKTuKe. B 3anagHon
ApPKT/Ke noTensieHne B XONOAHbIA Mepuog roga
COMPOBOXAAETCA HeraTMBHbIMKA MNPOABNEHNAMU:
BO3pacTaeT YMCIO AHEN C Mepexoaom Temnepa-
Typbl Bo3ayxa 4epe3 0 °C, ymeHbLUaeTca 4Yuncio
3UMHUX gHeN ¢ GnaronpuATHLBIMU ANA pekpeaunn
TeMMNepaTypHbIMA YCIOBMAMU. POCT NETHMX SKC-
TPEMYMOB 1 YyBeNIMYEHME UYMCIA OHEN C XKapPKOW
norofon npmeeaeT K YXyALEHWO SKOTIOrMYeCcKom
06CTaHOBKM B MPOMbILUSIEHHbIX pPaioHax 1 OTpa-
3UTCA Ha COCTOAHMM 340POBbA HaceneHus. Boico-
Kne KnumMmaTnyeckmne puckin ansa HaceneHus B peru-
OHe 00YyCNOoBNeHbl TakXKe TaKUMK NPOABAEHNAMUN
N3MEHEHMA KMMaTa Kak YCUeHWe LTOPMOBOM
AKTMBHOCTM, MOBbIWEHNE WHTEHCMBHOCTU OCaf-
KOB, HAaBOHEHWA 1 3aTOMNeHNs, 3po3usa beperos,
yTpaTa Tepputopuin (B TOM Yncie n B pesynbraTe
TasAHNA MHOrONIeETHEN MeP3N0Tbl).

CornacHo aHcambneBbiM MOJeNTIbHbIM OLIEHKaM,
nonyyeHHbIM Ha OCHOBE NPUMEHEHUNA TEXHOJIO-
mMmn pernoHasbHOro KianmmatnyeCckoro moagennmpo-
BaHWA BbICOKOIo pa3speeHna C nCnojib3oBaHNEM
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ApKTnyeckasa 3oHa Poccunckon Oepepauyun

Hanbonee »ecTkoro cueHapua RCP8.5 (puc. 3.10,
K cepeaunHe XX| Beka Hambonbluas CKOpPOCTb M3-
MEHEeHMA nNpuU3eMHON TemnepaTypbl OXUAaeT-
CA Ha Tepputopun Amano-HeHeukoro m XaHTbl-
MaHcunckoro AO, a Take B NPUOpeXKHbIX paioHax
a3matckon yactu A3PO (mo 1,5 °C/10neT). B net-
HUIM ce30H noTenneHne ropasgo 6onee cnaboe.
HanmeHee Bblpa)keHHOe yBenmyeHne Temnepary-
pbl BO3ayxa — B cpegHeM okono 2 °C K cepeanHe
XXI BeKa — oxumgaeTca Ha Tepputopun KpacHosAp-
CKOro Kpas. B 3MMHUIN ce30H Ha BCcen Tepputopumn
NPOrHO3MpyeTcA 3HaunTenlbHoe (OTHOCUTENIbHOE)
yBennmyeHne Cymm OCagKoB.

MpupopHbie cuctembl cywn A3PO

B A3PO r3meHeHMe rpaHuL, TYHAPOBbIX 6BMOMOB OX-
BaTblBaeT KaK PaBHUHHbIE, TaK M FOPHble KOCUCTe-
Mbl. B nocnegHue 50 neT npouecc naet akTnBHee
Ha ETP, uem B Cburpun, 1 CONpoBOXAaeTCA MoBblLLe-
HUeM NPOAYKTUBHOCTU 3KocucTem. CpefHne noka-
3aTenn 3anacoB U NPOAYKUUN GUTOMACCHI BbIPOCN
Ha 10-15% no cpaBHeHMIO C KOHLLIOM XX BeKa. Habnto-
faetca GopMrpoBaHMe MPOAYKTUBHBIX LPEBECHO-
KYCTapPHUKOBbIX MOKPOBOB B PAAE MeCT POCCUNCKOMN
ApKTuKm. [TponcxoguT n3ameHeHne BUAOBOro pasHo-
06pa3uiA: BbISIBNEHO NCYE3HOBEHME HECKOJIbKUNX BU-
OB pacTeHUN, OTMeYaoTCA AECATKN HOBbIX BMAOB
NTUL, PAA MOPCKMX NTUL, paclUMPAET apeas Ha ceBep
1 BOCTOK, N NPOABUIraeTCA Ha ceBep BAOb HoBowm
3emnu. NpPOHNKHOBEHME B 30HY TyHAP GopeanbHbIX
BMAOB (byporo measenA 1 pbick) YCUNMBAET MEXBU-
[AOBYIO KOHKYPEHUMIO, YTO MPUBOAUT K CHUKEHUIO
YMCNIEHHOCTY necLa 1 6enoro meaBess, a Takxe Co-
KpaLleHuIo X apeanos.

BbICOKoapKTI/Il-IeCKVIe, apKTnyeCckmne TyHOpPOBbIE
n rmnoapktnyeckmne TyHOPOBbIE 61oMbI npe-



TeprneBalT 3HauuTesNibHble N3MEHEHUA B CBA3U
C ObICTpPbIM pPOCTOM TemnepaTypbl B ApPKTUKe,
YCUNMBALWNM TasHWE MHOTONeTHen Mep3no-
Tbl U CBA3AHHYIO C HEM AMHAMUKY NaHAWadToB.
OTmeuatoTca: pa3mbiBaHe 6eperoB pek 1 Mop-
CKnx nobepexuni, 3acyxn, HaBogHEHUA, yparaHbl/
LWTOPMbI, NOXapbl B TyHApe. HapylweHne pacTtu-
TENbHOro MNOKPOBa NPUBOAUT K MHOFOKPATHOMY
YCUNEHNI0 NPOLEeCCOB Aerpagauum mep3noThbl.
MNepectpoiiku skocuctem A3PQ B pesynbraTte Co-
BMECTHOro AeNCTBUA NPUPOAHbBIX U aHTPOMOreH-
HbIX U3MEHEHWI B nocnegHne AecATUNeTUA OXBa-
Tmnn 10-20% nnowagwn.

Ha 3HaunTenbHOM nNpPOTAXEHUN apKTUYEeCKOro
nobepexbA HabnwogaeTca paspyleHne N oTcTy-
naHve 6eperoBo IMHUN CO CpefHeN CKOPOCTbIO
oT MmeHee 0,5 fo 2-5 m/rog, npu 3TOM MaKCMMasb-
HaA CKOpPOCTb MOXeT gocturatb 100 m/rog n 60-
nee. YBenuyeHve TemnepaTypbl MHOroOfeTHe-
Mep3JibIX MOPOS CKa3blBAaeTCA Ha YCTOMUYMBOCTU
PEeNMKTOBbIX TMAPATOB ra3oBs. B 30He apKTnyeckon
TyHApbl 3anagHon Cubupn B cpegHem NpoABnA-
eTcA TeHAeHUMa pocTa niowaan osep, B cybap-
KTUYeCKOW TYHApEe — TEHAEHUMA ee COKpaLleHuns,
a B 30HE NIeCOTyHAPbl 0CO6EHHOCTEN U3MEHEHMA
nnowaamn o3ep BO BpPemMeHW He BbiABneHo. lNpu
3Tom obpa3oBaHMe HOBbIX 03ep B OCHOBHOM MNpo-
NCXOQUT B 30HE CMJIOWHOM MeP3N10Tbl, @ UCYE3HO-

BeéHNe — B 30HE I'IpepblBI/ICTOM MeP310Tbl.

MporHo3upyemble M3MEHEHMA KMMaTa CO34aloT
6naronpusiTHble YCNoBUA ANA MNOTEHLMWANbHOMO
Pa3BUTMA NECHON PacTUTENIbHOCTU Ha Gosbluel
yact A3P®, B Tom umncne B ropax. OkeaH UCKJIto-
UaeT BO3MOXHOCTb OTCTYMaHWA MPUPOAHbIX 30H
CEBEpPHEE, UTO MOXKET MPUBECTU K COKPALLEHMIO
61opa3Ho0bpasna apKTUUYECKMX BUAOB. Apxune-
naru B 6yaywem MoryT oCTaTbCA eAMHCTBEHHbIMU
dparmeHTamy PaBHUHHBIX TYHAP W MOAAPHbIX My-
CTbIHb Ha TeppuTopun Poccun.

APKTUYECKAA 30HA POCCUNCKO OEOEPALMIA

OTpacnv SKOHOMUKM

I'Ipomcxonﬂu.me n oXngaemble N3MEHEHUNA KIW-
MaTa CyleCTBEHHO B/INAIKOT Ha NEPCNEKTUBY Pa3-
BUTUA KNKOYEBbLIX PermMoHasibHbIX CErMEHTOB 3KO-
HOMWKW, 3aTparnMBalOlLinX MaTEPUKOBYIO 4YacCTb

POCCUNCKON APKTUKN.

Jobeiearowaa npombiwsieHHOCMb. Pa3Butne pe-
r’MoHa B Gnmxanwve AecATUNeTUAa B 3HayuTesb-
HOW CTeneHn CBA3bIBAETCA C OCBOEHMEM MeCTO-
POXOEHU apKTUUYECKOro wenbda 1 AanbHenLwen
pa3paboTKom AeNCTBYIOWNX MECTOPOXKAEHWNN Tep-
putopun. lNoTenneHne, CONPOBOXAaeMoe COKpa-
WEeHNEeM MpPOAOIHKUTENBHOCTU 3MMHErO Ce30Ha,
YMEHbLUEHNEM TpPafyCo-AHEN C OTpMLATEIbHON
TemMnepaTypon BO3dyxa W Ynicia JHEW C dKCTpe-
MasibHO HW3KOW TemnepaTypon BO34yxa, Co3faeTt
b6onee 6GnaronpuATHble YCNOBUA AN MPOU3BOA-
cTBa OypoBbIX paboT, NpPMBEAET K YMEHbLUEHWIO
NpPoCTOeEB B paboTe M NONOXUTENbHO OTPa3UTCA
Ha paboTocnocobHocTM 0bopyaoBaHMA U Benu-
YrHe 3KCMyaTaumMoHHbIX pacxofoB. Bmecte ¢ Tem
yBeNMYeHNe NHTEHCUMBHOCTM 3MHNX OCafKOB OKa-
XeT oTpuuaTesibHOe BO3AENCTBUE HAa COOPYKEHNA
He¢dTerasogobbium n obopynoBaHue, 0CO6EHHO
npu pabotax Ha wenbde. BoamoxHoe ycuneHue
BETPO-BOJIHOBOW aKTUBHOCTN TakXe HeratuBHO
OTPA3nNTCA Ha 3KCMyaTauum MOPCKUX Mnatdhopm.
C yyeTom yBeNMUYEHNA BbICOTbI LUTOPMOBbIX Haro-
HOB U MHTEHCUPMKaLMKN abpa3noHHbIX MPOLLECCOB,
NPUBOAALLNX K pa3mMbiBY Oeperos, a Tak»Ke BbICOKMX
3KONOMMYeCKNX PUCKOB, MOXKET BO3HUNKHYTb HEOO-
XOOQUMOCTb y»KecToyeHna TpeboBaHn K 6e3onac-
HOCTM MpPW NPOEKTUPOBaHUM 06bEKTOB HedTeno-
6blun. OnacHble NocneacTBUA N3MEHEHWI KNMmaTa
ana Hedterazosown otpacnu B A3POD cBA3aHbI C ge-
rpagaumen MmHoroneTHen Mep3noTbl. Ha ¢oHe rno-
6anbHOro NOTenseHNA 3HAUYNTENbHYIO PONb B Ae-
rpagaunMy UrparT TEeXHOreHHble CoCTaBnAloLWmne
PEernoHanbHOro 1 JIOKanbHOro MacwTabos.
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DHepeocHabxeHue. [poncxopAwme n3me-
HEHMA KIuMaTa Y)Ke K HacToAleMy BpeMeHwu
npuBenn K CyWweCcTBEHHOMY COKpaLLeHUo npo-
AOJKNTENbHOCTN OTOMUTENIbHOIO Nepuoga, Ham-
6onee 3ameTHomy B 3anagHon Apktuke. Cornac-
HO MOJeNnbHbIM OUeHKaM, K cepeauHe XXI Beka
Ha ceBepo-BocTOKe EBponenckoro Cesepa
YMEeHbLUeHNne NPOJOMKUTENbHOCTU OTONUTENb-
HOro nepmoa No CPABHEHMIO C KOHLOM XX Beka
MOXeT AOCTUrHYTb 40-50 gHen. Ha Tepputopun
A3umaTtckoro CeBepa 6onee ObICTPbIMU TEMNAMMU
ObyneTt pacTn cpepHAA TemnepaTypa OTONUTENb-
HOro nepuoga, Npu 3TOM MaKCUManbHble nU3Me-
HEeHMA OXMpawTcAa Ha ceBepe Tammbipa. CoBo-
KyrnHoe BnusHMe ABYX (PAaKTOPOB — COKpaLleHUs
NPOOOMKUTENBHOCTU N YBENMYEHUA CpefHen
TemnepaTypbl OTONUTENbHOIO Nepuoaa — [OMX-
HO MPMBECTM K 3HAYUTENIbHOMY YMEHbLUEHNIO
Aedvunta Tenna 3a OTONUTENbHbIN Nepuos, Be-
NINYNHA KOTOPOrO MOXKET pacCcMaTpuBaTbCA Kak
NHAEKC NoTpebneHna sHeprnn. ITo ymeHbLleHne
6yneT Hanbonee BblpaXeHHbIM Ha A3natckom Ce-
Bepe — B MasIOHACeNeHHbIX parioHax ¢ CypoOBbIMUA
Knumatnyeckmummn ycnosmamn. OTHOCUTENbHOeE
ymeHblleHne OyaeT Hambonbwuym B 3anagHown
ApkTuke (8o 30% k koHuy XXI Beka). OgHako ans
NOMHOLUEHHOrO W3BMeYEeHUA BbIrod, CBA3aHHbIX
C noTenneHnem, TpebyeTca WIMPOKOoe BHeApPEeHME
COBPEMEHHbIX TEXHONOTMA NPOU3BOACTBA dHEP-
r’MnN B COYETaHUM C KOMMIEKCHOW MogepHMU3auu-

el cucTembl TENJIOCHAGXEHUA N TENJIOBbIX CETEN.

HazemHaa mpaHcnopmHaa uH¢ppacmpykmypa.
YyeT pervioHanbHbIX NU3MEHEHUN KNMMaTUYeCKo-
ro BO34eNCTBMA Ha 0ObeKTbl Ha3eMHOW UHOPa-
CTPYKTYpbl 0COOEHHO aKTyaneH npu peannsayumu
KPYMHbIX MPOEKTOB NO Pa3BUTUIO TPAHCMOPTHOM
ceTu B pernoHe. lNpowncxoaaiume n3meHeHus Tep-
MUWYECKOro pexmnma ABNATCA 6naronpuATHbIMU
C TOYKM 3peHunA Npon3BoacTBa paboT. PacteT unc-
No fHen ¢ TemnepaTtypon Bo3gyxa Bbiwe -30 °C,
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npviemnembix gna paboT Ha OTKPbITOM BO3AYyXe.
YMeHbllaeTca nepuop C OTpUUATENbHbIMU 3Ha-
YyeHMAMN TemnepaTypbl BO3AyXa, KOrga HeBO3-
MOXHO BbIMOJIHEHNE OTAENbHbIX CTPOUTENbHbIX
paboT («<MoKpbIx paboT»). C TOUKM 3peEHNA HAJEX-
HOCTM CYLECTBYIOWMNX N MPOEKTMPYyEMbIX COO-
PYXEHUI BaXkHOW ABNAETCA afeKBaTHas OLleHKa
N3MEHEHUIN XapaKTePUCTUK 3SKCTPEeMasbHOCTU
TEPMMYECKOTO pexunma. B ycnosuax poccuimckonm
ApPKTUKN HU3KIME 1 BbICOKME TeMMNepaTypbl BO3AY-
Xa, a B 0cObeHHOCTN — bonblune nepenagbl TeM-
nepatypbl (B Te4eHUe roga unv B Te4eHmne CyToK),
NPUBOAAT K BO3HMKHOBEHUIO MOBbILLEHHbIX TEM-
nepaTypHbIx gepopmauin U HanpsXeHUn, KoTo-
pble YXYALWalT MNPOYHOCTHbIE XapPaKTEPUCTUKN
3N1EMEHTOB COOPYXKEHU U CHUXKAIOT UX HECYLLYIO
CNOCOOHOCTb.

AnA oueHKM PUCKOB M ONTMMM3ALUN MPUHUMA-
eMbIX pelleHnn Ha perMoHaNbHOM YPOBHE Bax-
HO 3HaTb BeNNYMHY OyaylMX M3MEHEeHWA pas-
NINYHbBIX MOKa3aTenen He TONIbKO «B CPeAHeMm»,
HO W MNpPeAcCTaBnATb, C KakKoOW BEepPOATHOCTbIO
Ha Bbl6paHHOM BpPEeMEHHOM WHTepBasie MOXKHO
OXnAaTb TO MW MHOE 3HayeHne paccMmaTpurBae-
MOro UHAMKaTopa. B npakTnyeckom nnaHe Takom
aHanms npepcTaBnAeT HaMboONbLLMIA MHTepecC AnA
nokasartesnie 3KCTpemanbHocTu, byayline nime-
HEeHNA KOTOPbIX MOTYT CyLeCTBEHHO NOBAUATb
Ha HaleXXHOCTb 1 6€30MaCcHOCTb MPOEKTUPYEMbIX
COOPY>KEHUN.

BakHoe nposBneHe TemnepaTypHbIX BO3Aen-
CTBUIA Ha COOPYKEHMA CBA3AHO C YacTbiMK Mepe-
xodamu Temnepatypbl Bo3gyxa uyepes 0 °C. Takue
nepexopbl, Hapagy ¢ 6onbWwWWUMK nNepenagamm
TemnepaTypbl BO3[yxa, NPUBOAAT K YCKOPEHHO-
My CTapeHMI0O MaTepunasioB, N3 KOTOPbIX CAeNaHbl
COOpPYXeHUs (IopOrv, MOCTbl, TOHHENN, B3NIETHO-
NnocagoyHble NooCbl a3POAPOMOB, 3AaHUA 1 Ap.)
N KaK pe3ysibTaT — K CHUXKEHVIO CPOKa UX CNY>KObl.



Ha npotaxeHnn XXI Beka 3TOT OTpuLaTENbHbIN
3¢ deKT notenneHns byaeTt B HanbonbLuen crene-
HU npoABnATbCA Ha EBponenckon tepputopumn
1, B YaCTHOCTW, B 3anagHom ApKTuke.
CyLecTBeHHbIM HeraTMBHbIM $aKTOpPOM, BO3Ael-
CTBYIOLWNM Ha TPAHCMOPTHYIO MHOPACTPYKTYpPY,
ABNAETCA YBENMYEHNE KONMYeCTBa U MHTEHCUBHO-
CcTn ocagkoB. OCOBEHHO BbICOKME PUCKU CBA3AHbI
C YBEIMYEHNEM SKCTPEMAJIbHbIX CYyTOYHbIX CYMM
0OCaflkoB B TEM/IbI CE30H, KOTOpble NPUBOAAT
K notepe YCTOMYMBOCTM CKIOHOB, BO3HMKHOBE-
HUIO OMON3HEN 1 pa3pyLleHno 06 beKTOB.

Mopmoeaa uHgpacmpykmypa. Ctpaterna pas-
BUTNA CeBEepPHOro MOPCKOro NyTu N nepcrnekTu-
Ba €ro UcCnofb3oBaHWA A4 NepeBO3KU FPy30B
13 EBponbl 1 Poccun B cTpaHbl TMXOOKEaHCKOro
pervoHa TpebyloT co3f4aHMA COOTBETCTBYHOLLEN
NOpPTOBON WHPPACTPYKTYpbl, OTBeYalollen co-
BpPeMeHHbIM TpeboBaHUAM KnumaTunyeckom bes-
onacHoctn u obecneumBatowen 3pdeKTnBHOE
OYHKLMOHMpPOBaHME TPaHCMNOPTHOrO KOpuAopa.
Mopckue nopTbl B 60NbLIOK CTENEHN NOABEPXKE-
Hbl PUCKAM, CBA3aHHbIM C N3MEHEHUAMU KNMMa-
Ta. [loTenneHne KNMmaTa NpmMBeaeT K 3HaYUTENb-
HOMY YBENMYEHNIO NPOJOSIKUTENBHOCTY TENIOTO
nepvoga roga, Yto ynyuywnuT YCOBUA SKCMNy-
aTauum nopToBOM WHPPACTPYKTYpbl (3a cueT
MEHbLUEN YacTOTbl BOSHMKHOBEHUSA YC/TOBMIA 06-
nefeHeHNs), a TakxKe yMeHbLINT 3aTpaTbl Ha obpa-
60TKY 1 XpaHeHue rpy3oB. BmecTe ¢ TeM BblCOKMe
NneTHUe TemnepaTypbl, YACNO AHEN C KOTOPbIMU
OyneT BO3pacTaTb, OKa3blBalOT MPsAMOE HeraTuB-
Hoe BO3[eNCTBME Ha QYHKLMOHMpPOBaHME MOp-
TOB. B Takmx ycnoBumaAx yBennumeaeTca Harpyska
Ha YyBCTBUTENIbHOE K TemnepaTtype obopynoBa-
H1e, N3roTOBNEHHOE U3 MeTanna; PacTyT SHepro-
3aTpaTtbl Ha XpaHeHe rpy3os..

CunbHbI BoXAab ABNAeTCA GakTOpPOM purcKa ans
3N1eKTPo0bOopPYyA0BaHMA NOPTOBbIX KPAaHOB, NpU-

APKTUYECKAA 30HA POCCUNCKO OEOEPALMIA

yem B CJlyyae BO3HUKHOBEHMSA aBapUIHbIX CUTY-
aunn yuwep6b MoXeT 6biTb OUEHb 3HAUNUTESTbHbBIM.
OXmpaemoe ycuneHne KOHBEKTUBHbIX Mpo-
LIeCCOB, POCT MHTEHCMBHOCTU NIETHUX OCAfKOB
N NPOAOSIKUTENBHOCTM P03 NpUBeayT K yBenu-
UEHUI0 MPOCTOEB NOPTOBbIX KPAHOB. BaXKHO Tak-
e OTMEeTUTb BO3pacTaHNe PUCKOB pa3pyLleHus
NopTOBON MHPPACTPYKTYPbI, CBA3AHHbIX C YCU-
NEeHNEM WITOPMO-BOJIHOBOV aKTUBHOCTU B apkK-
TUYECKNX MOPSIX.

JleconpomebiwneHHbili KoMmnaekc. Bospenctene
N3MEHEHUI KNMMaTa Ha APEeBECHY pacTUTeNb-
HOCTb B 3anagHoi ApKTuKe, rae JIeco3aroToBKa
1 06paboTKa ApPEeBECUHDBI 3aHMMAIOT BaXKHOE Me-
CTO B CTPYKType 3KOHOMUKU, HE ABNSETCA of-
HO3HauHbIM. Hapagy ¢ no3utueBHbIMK dpaKTopa-
MU (YMEHbLUEHNE CYPOBOCTU 3MIMHUX YCITOBUMA,
yBeNIYeHne NpoaoSIKUTENIbHOCTM BereTalmnoH-
HOro Ce30Ha), onpeneneHHble pPervioHanbHble
0COGEHHOCTN MOTEMNEHNA OKa3blBalOT Hera-
TUBHOE BNNSIHME HA NecHble coobuwecTsa. Cne-
AyeT OTMETUTb He TOJIbKO YyBeNnyeHue BKiaja
3KCTPEMAJIbHO-BbICOKUX JIETHUX TemrnepaTtyp
N CBA3aHHbIE C 3TUM PUCKN BO3HUKHOBEHUS Nec-
HbIX MOXKaPOB, HO 1 PacTYyLLee YNCIIO OTTenenen
B XOJIOAHbIA nepuop rofda. PocT nMHTeHCuBHO-
CTN OCAZKOB B COUYETAHMWM C YBENINYEHMEM OO
XUOKMX OCAaAKOB B 3UMHWIA CE30H COMpPOBO-
KOAeTCA TaKUMUN HEraTUBHBIMU ABJIEHMAMUN KaK
CHErosiom, CHeroBan u Ap., KoTopble yxyawatoT
COCTOSIH/E NEeCOB N NPUBOAAT K PUCKAM Macco-
BOrO Pa3MHOXeHUA BpeauTenen n pacnpocTtpa-
HeHuto 6onesHel neca.

Cenbckoe xo3alicmeo. lMpoucxoasauwme Kinvuma-
TUYeCcKne M3MeHEeHVa B Tennblil nepuoja roaa,
0CO6EHHO Ha ceBepo-BocToke A3P®, co3pgaayT
6onee 6naronpuATHble BO3MOXHOCTU ANA pas-
BUTMA PACTEHMEBOACTBA MO CPABHEHUIO C CO-
BPEMEHHbIMK ycnoBusiMu. [nAa oneHeBoAcCTBa
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COKpalleHne nepuoaa C oTpuuaTesibHbIMU TeM-
nepaTtypamu Bo3ayxa, yBenmyeHune yncna nepe-
XxoAoB TemnepaTtypbl uepes 0 °C, a TakKe pocT
KONIMYecTBa OCafKoB, MOTYT METb HEraTMBHblE

nocnencTBuA, npoAapnAawwmneca B 3aTpygHeEHN-
AX nepemeweHnAa oneHen mMexay I'IaCT6VIIJ.|,aMVI
n ,El,06bIBaHI/IFI KOpPpMa 13-3a O6pa3OBaHI/IF| Ha CHe-
ry nepAHomn KOpPKWN.

=10

10 30 50 /0 90 110
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Puc. 3.10 Vi3meHeHue cpedHel ce30HHOU memnepamypel 8030yxa y nogepxHocmu (°C) (a, 6) u cymm ammoc-

hepHbix ocaokos (%) (8, 2) 019 3uMHe20 (a, 8) u iemHez0 (6, 2) KaneHOapHbIX ce30H08 K cepeduHe XX seka

(ona cyeHapusa RCP8.5) no omHoweHuto K KoHuy XX eeka

Apantauma K WM3MEHeHUAM KMmaTa B pPermoHe
npepnonaraer obecrneyeHne 6€30MaCHOCTU Ha-
ceneHva 1 3KOCUCTEeM, a TakXKe YCTONYMBOCTU
OYHKUNOHMPOBAHNA MHOPACTPYKTYpPbl U XO3A1-
CTBEHHbIX KOMMJIEKCOB, B OTHOLLIEHWW HEraTUBHbIX
BO30ENCTBUN N3MEHEHUI KMMaTa Y MaKCuManb-
HO€ NCMOoJb30BaHMe NOTeHUMana Xo3sMCTBEHHOrO
OCBOEHMA apKTUUYECKMX Tepputopuii, obecneum-
BAEMOTrO MONOXUTENbHbIM BIUSHUEM U3MEHEHUI

Knnmarta.

KnioueBbiMn 3nemeHTamu agantauum B A3PO
ABNAIOTCA:
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+  3alMTa HaceNeHus OT HeraTUBHbIX Mocnef-
CTBUI U3MEHEHNI KNMMaTa (CoBepLlIeHCTBO-
BaHWE CUCTEMbl 34PaBOOXPAHEHNA, MOMOLLb
npw Yype3BblYyaliHbIX CUTyaumnax, pa3paboTka
CNCTEM PaHHEro OMoBeLEeHNA O CTUXUAHDBIX
6eaCcTBMAX U NOFOAHO-KNMMATUYECKUX aHO-
ManuAax 1 gpyrue mepbl NO yNyylleHUo Cu-
CTeM XKM3HeobecneyeHns N NOBbILWEHNA Ka-
YyeCTBa XU3HU C YYETOM MEHSAILWUNXCA, B TOM
yncne nop BANAHMEM U3MEHEHUN KMMaTa,
yCNoBUn);

¢ MOHUTOPWUHI N NPOrHO3npoBaHNe N3MEeHEeHWNN

NorogHo-KNUMaTnyeckux ycnosuin B A3PQ,



BK/IlOYAA CTUXUAHble 6eacTBUMA W MOrOfHO-
KN1MMaTnyeckne aHoManmu;

OLleHKa PUCKOB W OMpefenieHne npuopurte-
TOB (paHXMPOBaHME) PUCKOB W3MEHEHWUI
NorogHoO-KNMMaTUYEeCKNX YCNIOBUIA [ Hace-
NEHNA N XO3ANCTBEHHbIX KomnnekcoB A3PO
B OTpac/ieBOM W TepputopmanbHoMm (npo-
CTPAHCTBEHHOM) pa3pe3ax;

pa3paboTka u peanusauma oTpaciieBbix
nporpamMm agantauun, HanpaB€HHbIX
Ha 3aWWUTy W MOBbIWEHNE YCTONYMBOCTHU
X03ANCTBEHHbIX KomnnekcoB A3PO Kk pe-
aNbHbIM (aKTyanbHbIM) HebnaronpuATHbIM
nocneacTBUAM W3MEHEHUN Knumata (ge-
rpagjauMn MHOrofeTHeMepP3/blX TPYHTOB,
abpa3un GeperoB, yyaweHUO NEeCHbIX MO-
XKapoB 1 T1.4.);

pa3paboTka 1 peannsauyma oTpacneBbix NpPo-
rpamm agantaumn, HanpaeieHHbIX Ha (a) CHU-
XeHne oxnpgaemoro yuiepba X03ANCTBEHHbIX
KOMMJIEKCOB OT MPOrHO3MpyeMmbiX KInMmaTu-
YeCKnNX U3MEHEHWI, BKNOYasA Mepbl MO MUHK-
Mu3aumn yulepba nNpUpoaHON cpege U 3Ko-
CMCTEMAM, CBA3AHHbIM C WHTEHCUUKaLmen
X03ANCTBEeHHOW AeaTenbHocTM B A3PO ¢ yye-
TOM TEHAEHLMA CMAMYEHUA KMMaTa, OTKpPbI-
TMEeM [OCTYNMa K HOBbIM MECTOPOXAEHUAM
NMofie3HbIX MCKOoMaemblx, 6onee MHTEHCUBHOWN
skcnnyaTtaumn CeBepHOro MOPCKOro MyTu
N ApYrmx TPaHCNOPTHbIX MapwpyTos; (6) 3¢-
$EeKTUBHOE NCNOoIb30BaHNE YKa3aHHbIMU KOM-
nnekcamm 6naronpuATHbIX BO3MOXKHOCTEN,
OTKpPbIBAOLWMNXCA B pe3yfbTaTe CMArYeHus

Knnmata;

APKTUYECKAA 30HA POCCUNCKOM ®EOEPALIMI

+ OXpaHa, B TOM 4uMC/ie OT NOXKAPOB; CHUKEHME
AQHTPOMOreHHOM Harpysku 1 npepoTBpaLle-
HUe HapyLleHNA LeNoCTHOCTU PacTUTENIbHOTO
NMOKpPOBa ANA YMEHbLUEHUA CKOPOCTU Aerpa-
Jaunn MHOrosieTHeMep3JibiX NOPOA; C Y4eTOM
NMaHOB pPacCWINPEHNS XO35AMCTBEHHOIO OCBO-
eHna A3PO un ocobon XpynkocTn apKTuye-
CKUX 3KoCcucTem — paclmpeHue cetn OOMT
1o 20-30% ot nnoLwaan 6Momos;

+ pa3paboTka ” peanusaunAa pPernoHasnb-
HbIX MPOrpaMm aganTtauuun, HanpaBleHHbIX
Ha obecneyeHne 3aWKUTbl HaceneHus, WUH-
bpacTpyKTypbl 1 MNPUPOAHbIX IKOCUCTEM
OT NOCNeACTBUN U3MEHEHUN Knmmata (Ha-
BOAHEHMWI, MOXXapoOB U [PYrnX CTUXUNAHbLIX
6encTBUIA, BOMH Tenna M XOoNoAda; Aerpaaa-
LN MHOTONETHEMEP3/bIX TPYHTOB, abpa3nn
6eperoBbiX 30H U T.4.);

« pa3paboTka u peanmzaumna obpasoBaTeNibHbIX
N Hay4HbIX Nporpamm, obecneymBaroLmx pas-
BUTME 6a3bl JaHHbIX 1 6a3bl 3HAHUI B 0bnacTn
reorpadumn, 3KoNornn, KNMMaTa u coumnanbHo-
3KOHOMMYeckux npoueccos B A3PO® c uenbto,
B YaCTHOCTM, MOBbILEHNA KaueCcTBa NPOrHO3u-
POBaHUNA, OLEHKN PUCKOB U 3GEKTUBHOCTHU
afanTaUMOHHbIX Mep B pamKax CTpaTerunye-
CKOro MMaHNPOBaHMA Pa3BUTUA APKTUYECKOTO
MaKpOpernoHa.

KoHKpeTHoe copepaHne CUCTEMbl afanTaLoH-
HbIX Mep CYLLECTBEHHO 3aBUCUT OT OCOOEHHOCTEN
NPVPOAHO-KNNMATUYECKUX YCITOBMI, COLMANBHO-
SKOHOMWYECKOTO MOJIOKEHUA U pecypcHol obe-
CNEeYEHHOCTN KOHKPETHbIX Tepputopuin A3PO.
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Puc. 3.11 BepoamHocmHeie pacnpedesieHus 20008biX MUHUMYMOS8 (4, 6) u Makcumymos (8, 2) cpedHel cy-
moyHoU memnepamypbi 8030yxa 8 2050-2059 u 8 2090-2099 2e. (8 omknoHeHuUAx (°C) om ux cpedHUX 3Ha-
yeHul 8 1990-1999 22.) 8 paznudHbix pecuoHax A3P® (a, 8 — HapeaH-Map; 6, 2— Xamatea)
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3AKNIOYEHUE



Hacmosawut 0oknao Asnaemca mpembUm 8 cepul OUeHOYHbIX 00K/1a008 Pocauopomema 06 usmeHeHUAx
K/IUMama u ux nocsiedcmausx Ha meppumopuu Poccutickot ®edepayuu. Kak u 08a npedeidyuyux 0oknaoa
amou cepuu (Poczuopomem, 2008; 2014), Tpemuti oyeHoYHbIl 00K1a0 Pocaudpomema omHocumca K 00HoU
U3 y>Ke cmaswiux mpaouyuoHHbIMU hOpM KITUMAmu4eckoz20 06¢/1yxusaHusa Poccaudpomemom SKOHOMUKU
u HaceneHus Poccuu. B ceA3u ¢ Hapacmaroowumu KIumMamuyeckumu y2po3amu, a makxe 6;1a200aps mex-
HU4Yeckomy npozpeccy 0718 KIUMamuyecko2o 06C/1yKUBAHUA — U 8 MUpe, U 8 Hawleli CmpdHe — Hacmynusi
nepuoo UHMeHCUBHO20 pa3sumus. PacuiupeHue Kpy2a 3a0ay KumMamuyeckoz2o obcyxusaHus (npexoe
8Ce20 8 YACMU AOANMAUUU K U3MEHeHUAM KIUMama) Heu3bexxHo CKa3bleaemcs u Ha co0epXaHuu onepa-
musHoU desmenibHocmu Poceudpomema, U Ha HAy4YHO-UCC/1e008aMesIbCKOU memMamuke e2o0 UHCMmumy-
mos, U Ha 80CMpPeboB8aAHHOCMU €20 UHGOPMAYUOHHO-aHaaumuyeckol npodyKyuu, 8K0HAA OUEeHOYHble
00K/1a0bI 0 KIUMAme.




3AKJTIOYEHUE

3apgaun m nepcneKkTuBbl KIMMaTnyeckKkoro chnymmsaHmn
B Poccnmnckom d)e,qepal.wlln B yCNoBNAX N3MEeHEeHNA KnnmMmaTta

Mog KnNMmatmyeckMm 06CNyXKMBaHUEM cnepyet
NMOHUMATb co3aaHne NHGOPMALMIOHHOWN KNUMaTK-
yeckon NpoayKuumn n npefocTaBneHne ee noTpe-
6UTeNto C NCNONb30BaHMEM TeX UM UHbIX CPeACTB
KOMMyHUKaumMn n npeseHtaumn. Mpn 3ToM nop
KMMaTnyeckon npogykumen MOHUMaeTCa Kiu-
MaTuyeckaa MHPopMaumna (JaHHbIE O MPOLUSIOM,
HacToAwem un 6yaywem) B npeobpa3oBaHHOM
BUAE, NMPUrOAHOM AN1A ee UCMOoNb30BaHMA NoTpe-
6utenem (oT UMPPOBBLIX MACCMBOB U KapTorpapu-
Yyeckoro maTepuana Ao aHanUTU4Yeckmx o63opoB

N pekoMeHgauunn).

®opmupoBaHue [NMobanbHOM PamMOYHON OCHOBbI

AnA  Knumatuyeckoro obcnyxusaHuna (MTPOKO),

CTapT KoTopoMmy Obin1 aaH BHeouepeaHbiM Bcemmp-

HbIM MEeTeopONIorMyecknm KoHrpeccom 29-31 ok-

TA6pA 2012 r, HaumHanocb Ha ¢oHe ycuneHua

pAaa rnobanbHbIX TEeHAEHUUI B COAEPXKaHUM KIn-

MaTMYeCKoro obcnyXnBaHuma:

+  OT CMArYeHUsA aHTPOMOreHHOro BO3[eNcTBuA
Ha KAMMaTUYecKyl cucTemy — K agantaumm
K MOrogHO-KIMMaTUYeCKUM BO34EeNCTBUAM;

+  OT OrpaHNYEHHOro yncna noTpebuTenen Knu-
MaTUYeCKOro o6CnyXnMBaHmNA — KO MHOTUM;

« OT rnobanbHbIX OLEHOK N3MEHEHNA KNUMaTa
Ha AanbHIOI MepCrnekTUBY — K pervoHasb-
HbIM 1 cybpervoHanbHbIM Ha 6Gnuxanwue
pecatuneTus;

¢ OT KAMMaTa CpegHux — K DKCTpeMasibHbiM
N OMACHbIM ABMIEHUAM;

+ OT OOKMIagoB O COCTOAHUWN KMMaTa, BbiMyCKa-
eMbIX C onpedeneHHON NepuoanyYHOCTbIO, —
K onepaTtvBHOMY 00C/yKMBaHWIO NOTpebuTenen
(B TOM uncne, Ha OCHoBe 6EeCLLIOBHOMO NPOrHO3W-
POBaHWA: OT YaCcoB — A0 AeCATUNETUN).

B nocnegHue rofbl K 3TUM TeHAeHUMAM J06aBu-

JINCb HOBDbIE, O6YCJ'IOBJ'IeHHbIe MHTEHCUBHbIM TEX-

HONOMMYECKM Pa3BUTMEM. DTO Pa3BUTUE Npexae
BCEro MpuUBENO K pPe3komy yBennuyeHuio obbe-
MOB [aHHbIX — Kak HabnofeHuin, Tak U Mopenb-
HbIX, — BOCTYMHbIX AN1A UCMONb30BaHUA B KNMMATU-
YECKOM U CMEXHbIX C HAM BuAax ob6cnyKvBaHus.
HaunoHanbHble rngpomMeTcinyKobl Kak OCHOBHble
NPOV3BOAUTENN  KIMMATMYECKOro  0b6CnyXurBa-
HWA CTONIKHYNINCb C BbI3OBOM, CBA3AHHbIM C TaK
Ha3blBaeMbIMM «BONbWNMIK AAHHBIMUY, KOTOPbIN
TpebyeT 6e3oTnaratenbHOro GopMMpPoBaHUA Co-
OTBETCTBYIOLMX «UMPPOBbIX» CTPATErMn — Kak
Ha HaUWOHANbHOM, TakK M Ha MeXAyHapoZHOM

(BMO) yposHe.

Bce oTuetnuBee npoABnAeTCA KOHBepreHuus
Mexay KINMmMaTUyecKM 1 CMeXHbIMU BUgaMn 06-
cny»kmBaHuA. lpymepom Takon KOHBepreHumu
ABNAETCA NHTErPUPOBAHHOE FOPOACKOE SKOMOrn-
yeckoe 1 KnmmMmaTtmyeckoe (a Takke meTeoponoru-

yeckoe u rmgponornyeckoe) obcnyxmnBaHume.

Ha nepepHun Kpan BblIABUHYNNCH Takxe npobne-
Mbl (M1 HOBble BO3MOXHOCTW) B3aMMOAENCTBUA
C YaCTHbIM CEKTOPOM, KOTOPbIi BECbMa aKTUBU3U-
poBascs, B 0CO6eHHOCT B obecneyeHnn T.H. no-
cnegHen MUY MeXay Mpou3BoAuTeNieM AaHHbIX
06 oKpy»KatoLen cpefie 1 noTpebuTenem CooTBeT-
CTByIOLLEeN NpoayKumn. B sTon cntyaumm Kputunye-
CKM BaKHbIM CTAHOBUTCA COXPaHEHWe KOHTPONsA
CO CTOPOHbI HaLMOHaNbHbIX FTMAPOMETCNYXO Haj
KayecTBOM MpefocCTaBisAeMON NOTpebuTento nH-
dbopmaumn, nexawen B OCHOBE KIMMATUUYECKOWN
N CMEXHbIX BUAOB npoayKuuun. [JocTynHocTb Ta-
KoM npoayKumm ana notpebutens, npusneKkatesb-
HOCTb Au3aliHa, yoobcTBO MHTepdelica, KoTopble
Nerko 1 ymeno MoryT 6biTb ob6ecneyeHbl YaCTHbIM
CEKTOPOM, H/ B KOEM Cllyyae He JOKHbI JOMUHN-

poBaTb Hag KayeCTBOM U OOCTOBEPHOCTbIO KIIN-
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MaTnvyeCKnx n Opyrnx OaHHbIX 06 Opr)KaIOLLI,eVI
cpepe, Haqu0|7| 060CHOBAHHOCTbIO UX aHanu3a
N nHTEPNPETALNN.

HakoHeL, No mepe NPOHNKHOBEHWS KIMMATUYECKO-
ro obcny>kmBaHuA BO Bce chepbl »KM3HM 0OLLEeCTBa,
BK/OYAA OTPAC/Ii SKOHOMUKW W OpraHbl BRacTu
pa3HOro ypoBHsA, 3$deKTVBHOE U NIOAOTBOPHOE
B3aVIMOZENCTBNE MEXAY MPOM3BOAUTENAMU U MO-
TpebuTensMn  KNMMATUYECKOro  06CnyKnBaHNA
[OMKHO OCYLLECTBNIATbCA C ydyacTmem creumanu-
CTOB, 06/1aAALLNX HAANEXKALLMMU KOMIMETEHLINAMN.
MoTpebHOCTb B TaKUX Cneuuvannctax, OTBeYaloLLyX,
Hanpumep, 3a Co3faHue, Pa3BUTUE N MOHUTOPUIHT
3GPEKTUBHOCTM OTPACNEBLIX WM PErvoHaNbHbIX
CTpaTernin aganTaummy K U3MeHeHUsM KIMMmaTa, Bbl-
ABWraeT Ha nepegHvii NiaH nNpobnemy HapalivBa-
HUA KagpoBOro noteHuuasna. BaxkHo ¢popmmnpoBaHue
ob6pa3oBaTesibHbIX MPOrpaMm, NOAroToBKa 1 MoBbl-
lWeHve KBanudrKaumm Kagpos, obecrneyrBaoLmx
MEXBEAOMCTBEHHOE B3aMMOJENCTBME, HanpaB/eH-
HOe€ Ha KNIMMaTnyeckoe 06C/yKMBaHWE, BKIOYAsA CO-
BEPLUEHCTBOBAHME 1 Peann3aLmio CTpaTeruin 1 nna-

HOB afanTaunn K NSAMeHeHNAM KiiMaTta.

Ha cerogHAwWwHMN geHb B Poccum rnaBHoOM 3agaven
KNMMaTLYeCKOro o0Cy»K1NBaHMA, O4EBUAHO, ABNA-
eTCA HayyHoe N MHGOPMALIMOHHO-aHaNUTNYeckoe
obecneyeHne aganTauuy dKOHOMUKWU U Hacene-
HUA CTPaHbl He TONbKO K TeKylleMy COCTOAHWUIO
KNMMMATNYECKON CUCTEMbI, HO N K OXKKAAeMbIM €ro
n3meHeHuAM. HayyHoe obecneyeHue npouecca
aganTaumMm K M3MeHeHUAM KmmaTta AOJIKHO Mno-
3BONUTb OOLWECTBY fyylle ynpaBnATb COOTBET-
CTBYIOLMMN PUCKAMM N UCMOSb30BaTb HOBblE BO3-
MO>KHOCTW, CBA3aHHble C U3MEHEHNAMM KNUMaTa.
Pa3BuTne cnctembl KNMmaTnyeckoro obcnyxuBa-
HuA B Poccuinckon Depepauun opueHTUpyeTca
Ha cnegyowme NATb KomnoHeHToB NPOKO:
« [lnatdopma B3anMMoaencTBmA C noTpebutens-
Mu: GOpPMMPOBaHNE MEXAHN3MOB B3anMoaen-
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CTBMA yupexaeHun cuctembl PocrmpgpomeTa
n PAH c notpebutenamm KNMMaTn4yeckom nH-
dopmaLm pa3HOro ypoBHs;

+  WHbopmaumoHHaA cuctema KnMMaTUYeCKoro
o6cnyxmnBaHuA: pa3paboTka MexaHM3MOB pe-
rynAapHoro c6opa, xpaHeHnA N 06paboTKM MH-
dopmaumm o Knumate (MPOLLIOM, HaCTOoALLEM
n 6yayliem) Ana nofgroToBKM NpoayKumm n ob-
CNY>XMBAHUSA, KOTOPbIe ONMpPeaenaioT peLeHmna
B PaMKax LMPOKOro Kpyra YyBCTBUTESbHbIX
K KNMaTy BUAOB AEATENIbHOCTY;

+ HabniogeHna n MoOHUTOPUWHI: obecneyeHune
YCTOMUYMBOTO PYHKLMOHNPOBaHWA, MOAEPHU-
3aumAa 1 paclwmpeHne HabnaaTenbHbIX CeTen,
npexxge Bcero — locypapcTtBeHHOW Habnoaa-
TenbHOM ceTn; obecrneyeHne cbopa, ynpas-
NEeHNA N PacnpoCTPaHeHUs AaHHbIX KiMa-
TUYECKNX HabnoaeHnn u [PYrux [aAHHBIX,
HeoOXOAMMbIX ANA YOOBNETBOPEHUA NoTped-
HOCTeN KOHeYHbIX MoTpebutenen, a Takxe ana
noaaep»Kn 3TUX AaHHbIX COOTBETCTBYOLLMMMN
MeTafaHHbIMK;

+  WccnepoBaHuna, mogenupoBaHme 1 NPOrHo3u-
poBaHMe: pa3BUTME METOQNYECKON U HOpMa-
TUBHOW 6a3bl KNMMATUYECKOro 06CNyKNMBaHUA
Ha OCHOBE UCC/Ief0oBaHWM KnumaTa, BKYas
MOAENMPOBaHNE M MPOrHO3MPOBaHNE KM3Me-
HEHWUN KnumaTa U X BO3AENCTBUI, MOBbILe-
HUe KayecTBa KnmmaTnyeckom nHdopmaumu;

+ Pa3BuTME NOTEHUManNa: NoAroToBKa 1 NOBbILLe-
HUe KBanmdnKaumm KagpoB B cMCTEME KIMMa-
TNYECKOro 06CNyXMBaHUSA.

[aHHble HabNAEHMI 338 COCTOAHNEM KNUMATU-
YeCKOW CUCTEMbI U €€ U3MEHEHUAMM CITY>KaT KIlto-
yeBOW MHPOPMALMOHHOW OCHOBOW ANA BbipaboT-
K1, NPaKTUYeCKON peanu3auumn u nocnegymouen
OLlEeHKN pPe3ynbTaTUBHOCTU TrOCyAapCTBEHHOM
KNMMaTUYeCKOM MOSIMTUKMA B OTHOLLEHUN Lenen
U nyTen, NpeaenoB M MeXaHU3MOB ajantauuu

K MI3MEHEHMAM KNMMaTa. DTN e AaHHble B NX CO-



BOKYMHOCTU HEOOX0AMMbI Ans BepudrKaLmm co-
BPEMEHHbIX (PU3NKO-MaTEMATUUYECKUX Mofeneln
KNMMaTa, KoTopble MOCPeACTBOM CLIEHAPHOro
NPOrHO3MPOBAHUA COCTOAHUS KIMMaTUYECKOMN
CMUCTEMbI MO3BOMAIOT, B YaCTHOCTW, ONpeaennTb
BaXKHellIe MoTpPebHOCT B  ynpexpatouwen
ajanTauumn K BO3MOXHbIM B 6yayLiemM U3MeHeHu-
AM Knvumata. B cBolo ouepeqb ClLieHapHble npo-
FHO3bl W3MEHEHU KAMmaTa «MOJCKa3biBalOT»
HanpaBfieHUsi pa3BuUTMA [OCyaapCTBEHHOW Ha-
6noaaTenbHON ceTur, ee COGCTBEHHON aganTauumn
K OXMOAeMbIM M3MEHEHUsM KnumaTta. Tak, Ha-
npumep, B NocneaHne rogbl CTann OYeBUAHbI He-
OT/IOXKHOCTb PACLIMPEHNA MOHUTOPUHIA COCTO-
AHNA MHOTOJNIETHEl Mep3M10Tbl Ha TeppUTOpPUK
Poccun; noTpebHOCTb B aganTauuv ruaposnoru-
yeckoln HabnopaTenbHOW CeTW, OPUEHTUPOBAH-
HOW Ha «rMApPONOrMyeckne» PUCKK, CBA3aHHbIe
C OXMOAEMbIM V3MEHEHWEM KIMMaTa; a TakXKe
Heo6X0AMMOCTb PSAA APYrvX AeNCTBUN, HanpaB-
NEHHbIX Ha YCUJIEHNE KNIMMATMYeCcKoro MOHMUTO-
PWHra Ha CyLle 1 B OKeaHe, B TOM YNCJIe C UCMOJIb-

30BaHMEM CNYTHUKOBbIX TEXHOJTOT n.

Ona pa3paboTkm n Knumatonornyeckoro obo-
CHOBAHMA CTpaTernn agantaumm K OXnaaembim
N3MeHeHuAM Knumata B Poccunm Heobxognmo
ONMPaTbCA Ha KONMYECTBEHHbIE OLIEHKU U3MEHe-
HUA KNMMaTUYeCKOro BO3AENCTBUA HA SKOHOMUKY
1 coumanbHyto chepy, NonyyYeHHble C UCNOJIb30Ba-
Huem GU3NKO-MaTEMATUUYECKOTO MOAENMPOBaHUS.
MpeactonT 6onblias paboTa MO Pas3BUTMIO BO3-
MOXHOCTEN, KOTOpble MNpPeaocTaBnAlT GU3NKO-
MaTeMaTUYECKME MOAENN, MPeXae BCEro 3a cyeT
MOBbILLEHNSA CIOMKHOCTU U PaguKanbHOTIO ynyylle-
HWA NPOCTPAHCTBEHHOIO Pa3peLIEHNs ITUX MoJe-
newn — B YC/IOBUAX HEMPEPbIBHOIO YBENMYEHUA J0-
CTYMHbIX ANA UCCNefoBaHNA U NPOrHO3MPOBaHMWA
KNMMaTa BblUMCIUTENbHBIX pPecypcoB. TpebyeTca
TaKXXe MHTEeHCUBHaA pa3paboTka MeToaoB, Moje-
nen, TeXHONOrnM 1 cTpaTernn (BKIYaa Bbilley-

3AKJTIOYEHUE

nomsHyTble UndpoBble CTpaTernn), obecneursa-
IOWKMX afeKBAaTHOE WCMONb30BaHNE pPe3yNbTaToB
MOHUTOPWHIA KNMMATUYECKON CUCTEMbI U KITMa-
TUYECKOro MOAESIVPOBaHNA.

Pa3paboTka, MOHUTOPUHT 3$DEKTUBHOCTU U CO-
OTBETCTBYIOLWIAS KOPPEKTMPOBKA afanTalMoH-
HbIX CTpaTermMi AnA XO3ANCTBYHOLWUX CyObEKTOB
N COLMANbHOIO CeKTOpa AOMKHbI OCYLLECTBNATb-
CA C UCMONb30BaHNEM MEXAYHAPOAHOro OMbITa,
BK/IOYAsi COBPEMEHHbIe MeToAbl, MOo3BosAlLWme
YyUMTbIBaTb HeonpeaeneHHOCTU CLEHAPHbIX Mpo-
FHO30B KNMMATUYECKUX W3MEHEHUA WU COOTBET-

CTBYIOLMX BO3AENCTBUN.

BakHelwwen cocTaBnatowen Hay4yHoro o6ocHoBa-
HUA pekomeHAauuni No agantaumuy ABNAIOTCA CO-
LIMO3KOHOMUYECKME oLeHKM. ImMeHHO coumoryma-
HUTapHble HayKM MPu3BaHbl AaTb OTBETbl Ha PAL
KoyeBbIX A4N1A NIaHNPOBaHNA aganTaummn BONpo-
COB: O MPUEMNEMOCTUN TeX U UHbIX KNnmaTmnye-
CKMX PUCKOB; O COOTHOLUEHUN NPefoTBPaTUMOro
yuwiep6a 1 3aTpaTHOCTM Mep ajanTauuun K OXuaa-
€MbIM KNMMaTMyeCcKM BO3AENCTBUAM; O Bblbope
ONTMMaNbHOW afanTaLuUOHHON CTpaTeruu, B TOM
yncne B OTHOLEHWUM KOCBEHHbIX MOCNeACTBUN

KNMMATUNYECKMUX N3MEHEHNI W T.1.

Heobxoayma KOHBEpPreHUmMs — LWNPOKOe MeX-
AVCUMNINHApPHOE B3aMMOAENCTBME — BblpaboTKa
o6Lero A3blka U noaaepKaHne HernpepbIBHOTO
Avanora mexay npodeccroHanbHbIMK KAMMaTo-
noramu, NPeacTaBUTENAMUN «OTPACIEBbIX», a TaK-
e COUMOTYMaHWUTapHbIX HAyK U CyObekTamu
aganTtayumu.

Pe3loMMpoOBaTb CKa3aHHOE MOXHO CrefyoLnmMm

Tesncamu.

- TnaBHOW 3ajauyeil KNMMaTMYeCKOro ob6CyXu-
BaHUA B Poccun, oueBrAHO, ABAAETCA HAyYHOe
N MHPOPMaLMOHHO-aHaNMTMYeckoe obecne-
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yeHMe afanTauun SKOHOMUKM N HaceneHua
CTPaHbl K TEKYLLEMY COCTOAHMIO U OXKMAAEMbIM
N3MEHEHUAM KNUMATUYECKOWN CUCTEMDI.

Pa3BnTME HAUWOHANBbHOW CUCTEMBI KMMa-
TUYeckKoro obcnyxmnBaHua B Poccnm — Ha oc-
HoBe (1) BbICOKUX TEXHOJNIOTUIN, CBA3aHHbIX
C MCNONb30BaHNEM ObICTPO pPa3BMBAOLNXCA
CUCTEM MOHUTOPUHIA KAUMATUYECKON CU-
CTEMbl U CNOXHbIX GU3NKO-MaTEMATUYECKNX
mogenen; a Takxe (2) HayyHO 06OCHOBaHHOM
NHTepnpeTaumn ana npuknagHbix Lenen Bce
BO3pacTaloLx 06BbEMOB KMMaTUYECKUX AaH-

HbIX — OCTaeTCcA OCTpO aKTyaan0|7| 3agaven.

[na peweHuns 3To 3agaym HeobxoaMbl B3au-
MofencTBMe npeacTaBuTesnell pasinyHbix oo6-
nacte HayKn 1 CKOOPAUHUPOBaHHbIE YCMnA
CMeunanncToB PasfiNyHbIX BEJOMCTB.
BblcokoKauecTBeHHOE KnMMaTuyeckoe obcny-
XUBaHME HEBO3MOXHO 6e3 rnybokux ¢yHaa-
MEHTaIbHbIX W MPUKNaAHbIX UCCNe[oBaHWN.
Mpy 3TOM OTBETCTBEHHOCTb K/IMMATONOrOB
B TOM, YTOObI OTBETbI Ha BOMPOCHI (1 3aMpoChl)
CO CTOPOHbI 06WeCcTBa K KNMMaTUYeckomy o6-
CnyXnBaHMio (MogyYac HEKOPPEKTHbIE) HUKOT-
[ia He BbIXOAWNIM 3a npepesibl COBPEMEHHbIX
Hay4YHbIX 3HAHWIA.



NMpunoxxeHune.
OcHOBHbIe COKpaLyeHnA

A3PO® - ApkTtnueckan 30Ha Poccnnckon Qepe-
pauuun

ATP - A3znatckana Tepputopusa Poccum

ASC - aTOMHasA aneKTpoCTaHUuA

BA3P - BoctouHasa AtnaHTrKa — 3anagHasa Poccus
(aTmocdepHaa mopa)

BBI1 - BanoBblI1 BHyTPEHHWIA NPOJYKT

BM3 — BO306HOBNAEMbIE UCTOYHUKWN SHEPTUN
BMO - BcemupHaa meTeoponormyeckaa opra-
HM3auuna

B2C - BeTpoBble 3N1eKTPOCTAHL N

BJY - BeTpoBble sHepreTnyeckmne yCTaHOBKN
leoT3C - reotepmasnbHasA 3N1eKTPOCTaHLMA

IPOKO - MMobanbHas paMmoyHaa OCHOBa AnA Knu-
MaTMyYeCcKoro obcnyxmnBaHma

C - rmapoaneKkTpocTaHUmA

ADO — JanbHeBOCTOUHbIN defepanbHbI OKPYT
ETP — EBponenckasa Tepputopua Poccnm

MKKX- X1nuniHo-KoOMMyHanbHoe X03A1NCTBO

KNA - koappuumeHT nonesHoro AencTema

JI2MN - nuHMA anekTponepegaun

MUK - MexnpaBuTenbCTBEHHAA rpynna 3KC-
NepToB NO N3MEHEHMIO KMaTa

OlA - onacHble rmagponornyeckune ABNEeHMA

OOINT - 0co60 oxpaHAeMble NPUPOLHbIE TEPPU-
Topun

MO0 - MpurBomXKckunin befepanbHbIA OKPYT

PAH - Poccnnckana akagemmnsa Hayk

Pocrngpomer — QepepanbHaa cnyxba no ru-
APOMETeOopOsIorMn U MOHUTOPUHIY OKPY»Kato-
wewn cpepbl

Pocctat - QepepanbHaa cny»kba rocynapcTaeH-
HOM CTaTUCTUKN

CAK - ceBepoaTnaHTuyeckoe KonebaHne

C300 - CeBepo-3anagHbiii pegepanbHbI OKpYT
CK®DO - CeBepo-KaBkasckun denepanbHbIn OKpyr

CHwIM - cTpouTenbHble HOPMbI 1 NPaBua

CMUCOK COKPALLEEHII

COO - Cnbupcknii pepgepanbHbii OKpYT

C3C - conHeyvHas aneKTpoCTaHUuA

T2C - TennoBas 3neKTpocTaHUmA

YOO - Ypanbckuin pefepanbHbiii OKpyr

OO - OegepanbHbIn OKPYT

L®O - LieHTpanbHbIn defepanbHbI OKPYT

tODO - IOXHbIN pepepanbHbIi OKPYT

AHAO - Amano-HeHeLKnn aBTOHOMHbIV OKPYT
AMAP - Arctic Monitoring and Assessment
Programme ([porpamma MOHUTOPUHIA N OLEHKN
ApKTUKN)

CMIP - Coupled Model Intercomparison Project
(MpoeKT cpaBHeHMA 06beaMHEHHbIX MOAENEN)
CMIP5 - nAaTtana ¢asza npoekta CMIP

CMIP6 - wecTas pa3a npoekta CMIP

ECMWF - European Centre for Medium Range
Weather Forecasting (EBponenckui LeHTp cpea-
HeCPOYHOro NPOrHo3a NoroAbl)

ERA5 — ECMWF reanalysis (InobanbHbin peaHanu3
atmocdepbl EBponenckoro LeHTpa cpeaHecpouy-
HbIX MPOrHO30B NOroAbl)

GISTEMP - Goddard Institute for Space Studies
Surface Temperature Analysis (AHanu3 nosepx-
HOCTHOM TemnepaTypbl foafapACcKoro NHCTUTYTa
Kocmumyeckux nccneposaHuia, CLLA)

HadCRUT - Hadley Centre/Climatic Research Unit
gridded surface temperature data set (maccuB ce-
TOUHbIX [aHHbIX MOBEPXHOCTHOW TemnepaTtypbl
Uentpa Xspgnw/ lMoagpasgeneHna uccnegoBaHuin
Knumarta, YHunsepcutet BoctouHon AHrnun, Benun-
KobpuTaHuA)

IPCC - Intergovernmental Panel on Climate
Change (MUK — MexnpaBuTenbCTBEHHasA rpyn-
Ma 3KCrnepToB MO N3MEHEHNAM KNMaTa)

J1/2/3 - CnyTHUKK Jason 1, 2, 3

NASA -
Administration (HauvoHanbHoe ynpaBneHue no

National Aeronautic and Space
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A3POHABTMKE W WCCEeAOBAHNID KOCMUYECKOTO
npocTtpaHcTBa, CLLA)

NOAA - National Oceanic and Atmospheric
Administration (HaymoHanbHoe ynpaBneHune oke-
aHNYeCKux 1 atmochepHbix nccnepgosaHmmn, CLUA)
NSIDC - National Snow and Ice Data Center (Ha-
LMOHANbHbIN LLEHTP AaHHbIX O CHere n nbae, CLUA)
RCP - cueHapmin aHTpONOreHHOro BO34eNCTBUA Ha
KNumaTmnueckyto cuctemy rpynnbl Representative
Concentration Pathway (PTK - penpe3eHTaT1BHble
TPaeKToOPMN KOHLEHTpaL i)

RCP4.5 - cuenapwuin rpynnbl RCP aHTponoreHHoro
BO34ENCTBUA Ha KITMMATUUYECKYI0 CUCTEMY, MPU KO-
TOPOM npeanosaraeMoe pagnaunoHHOe BO3AeN-
ctBue K 2100 ropy ctaHeT 4,5 B1/m?

RCP8.5 — cuenapwuin rpynnbl RCP aHTponoreHHoro
BO34ENCTBUA Ha KIMMATUUYECKYI0 CUCTEMY, MPU KO-
TOPOM npeanosaraeMoe pagnaunoHHOe BO3AeN-
cTBue K 2100 rogy ctaHeT 8,5 B1/m?

SSP - BeposATHbIe afibTepHaTUBHbIE CLIeHAaPWUKX 3BO-
noymm obecTra 1 akocuctem B XXI Beke rpynnoi
Shared Socioeconomic Pathway; (MyTb coBmecT-
HOro COLMaNbHO-3KOHOMMWYECKOIO Pa3BUTKA)
SSP1 - cuenapwun rpynnbl SSP «YcTonumeocTb (ne-
pexopg Ha 3eneHbl NyTb)»

SSP1-1.9 - cueHapun B cTpykType SSP-RCP, rge
nepBbI NHAEKC MOoKa3blBaeT MyTb COLMANbHO-3-
KOHOMMYeckoro passutua (SSP1), a BTopon — Be-
NIYUHY PafMaALNOHHOIO BO3AENCTBUA, JOCTUrae-
moro B 2100 r., a umeHHo 1,9 Bt/m? (RCP1.9)
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SSP1-2.6 - cueHapuin B cTpykType SSP-RCP, rge
NnepBbI MHAEKC MOKa3blBaeT MNyTb COLMANbHO-
3KOHOMUMYeckoro pa3sutna (SSP1), a BTopon - Be-
NIVYUHY PafMALNOHHOIO BO34ENCTBUA, JOCTUrae-
moro B 2100 ., a umeHHo 2,6 Bt/m? (RCP2.6)

SSP2 - cueHapuinn rpynnbl SSP «LleHTpanbHaA
YyacTb fOPOrn»

SSP2-4.5 — cueHapun B cTpykType SSP-RCP, rge
NnepBbI MHAEKC MOKa3blBaeT MNyTb COLMaANbHO-
3KOHOMMYeckoro pa3Butna (SSP2), a BTopon - Be-
NIVYUHY PafMALNOHHOIO BO3ENCTBUA, JOCTUrae-
moro B 2100 r., a umeHHo 4,5 Bt/m? (RCP4.5)

SSP3 - cueHapuin rpynnbl SSP «PernoHanbHoe co-
NepHNYECTBO (KaMeHNCTan 4Opora)»

SSP3-7.0 - cueHapun B cTpykType SSP-RCP, rge
NnepBbI MHAEKC MOKa3blBaeT MNyTb COLMaANbHO-
3KOHOMUMYeckoro pa3Butna (SSP3), a BTopon - Be-
NIVYUHY PafMALNOHHOIO BO34ENCTBUA, JOCTUrae-
moro B 2100 r., a umeHHo 7,0 Bt/m? (RCP7.0)

SSP4 - cueHapwn rpynnbl SSP «<HepaBeHCTBO (pas-
[eneHHana gopora)»

SSP5 — cueHapwum rpynnbl SSP «Pa3BuTne Ha 6a3e
NcKomnaembix BUAOB TonavBa (nepexod Ha maru-
CTpanb)»

SSP5-8.5 — cueHapuin B cTpykType SSP-RCP, rge
NnepBbI MHAEKC MOKa3blBaeT MNyTb COLMANbHO-
3KOHOMUMYeckoro pa3Butna (SSP5), a BTopon - Be-
NIVYUHY PafMaLNOHHOIO BO3AENCTBUA, JOCTUrae-
moro B 2100 r., a umeHHo 8,5 Bt/m? (RCP8.5)

T/P — CnyTHnK TOPEX/Poseidon
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