VlccnenoBaHWA KAMmata perMoHa Kacnmmekoro
MOPSA M ero nameHeHmm B XXI Beke
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Hay4Has KoHdpepeHUNA NO U3MEHEHUIO KNMMaTa B pernoHe Kacnuickoro mops, 27-28 oktabpa 2021




1 OCHOBHbIE TE3UCbI OKNALA

®* T[nobanbHoe NoTensieHNne NPOAO/IFKAETCH

®* (OCHOBHbIE YepTbl COBPEMEHHOIO M3MEHEHUA KanmaTa MpuKacnumckoro
PErnoHa 3To NnoBblilleHNEe NPU3EMHON TeEMMNEPaTYpPbl BO3ayXa U

Pa3HOHaANnpasaeHHOE UaMeHEHNE KOJ/IMYECTBaA OCadKOB
® YXe 3amMmeTHbl NOCNeACTBUA UBMEHEHUA KNMMaTaA

®* [lpoeKkunn KnmmaTta YKa3blBalT Ha ,u,aaneMLuee 3Ha4YUTE/IbHOE

nortenneHne B anKaCﬂMVICKOM pernmoHe
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MO (Ne 1264): [JIOBAJIbBHOE NOTENJIEHUE NMPOAONKAETCA

2020 roa cTan oAHUM 13 TPEX CaMbIX TEMJIbIX IET B UCTOPUM HAONIOAEHMI, HECMOTPS
Ha ox/laxkaarolee Bo3gencreme asneHus Jla-HuHba. TnobanbHaa cpepHAn f
Temneparypa coctaBuna npumepHo 14,9 °C, yto Ha 1,2 °C Bblwe p,OMHp,yCTpmaan_é'ro
(1850—1900 rr.) ypoBHA. [NocheaHue 10 1 5 net ctanmu cambiMu TENbIMU 33 BCHO
NCTOPUIO HAabAOAEHUA.

B 2019 n 2020 rogax KOHUEHTPaLMMU OCHOBHbIX NAaPHMKOBbIX ra30B NPOA0/IKaAu
BO3pacTartb. [106anbHbIe ycpeaHeHHbIe MONAPHbIE A0 AMoKcuaa yrnepoga (CO,)
y)Kke npesbicuan 410 Yacten Ha MUAAMOH (MAH™'). DKOHOMMUYECKUI Cnag, He OKasas
3aMETHOro BAUAHUA Ha aTMOCHEpPHbIE KOHLLEHTPALLUMN.

B 2019-2020 rogax 66110 3apMKCMPOBAHO PEKOPAHO BbICOKOE TEM/IOCOAEPKAHNE
OKeaHa. [1poaoikaeTca 3aKUCIEHNE U AEOKCUTeHaLLMA OKeaHa, OKa3biBan
BO34ENCTBME Ha SIKOCUCTEMbI, MOPCKYHO *KU3Hb 1 pbl6ONOBCTBO.

MHorue pernoHa 3emHoro lapa UCMbITbIBAKOT YBEIUHEHWNE NMOBTOPAEMOCTU U
MHTEHCUBHOCTU OMACHbIX TMAPOMETEOPO/NOTUHECKUX FIBI'IEHVIVI, BK/1l0O4aA BOJIHbI

Xoa04a U Kapbl, HaBOAHEHWNA, 3aCYyXU, ZIECHbIE NMOXapPbl N LLUTOPMBbI.

3a nocnepHee gecatunetme (2010-2019 roabl) NnoroaHble ABIEHUA B CpegHEM
€)XerogHo CTaHOBUAUCL NPUYNHON NepemMellteHmn 23,1 MUIIMOHA YENOBEK,

60/blIeN YacTblo B NpeAenax HauMoHaAbHbIX FPaHuL,




Ti paTypa 1 ocaaku B permoHe Kacnuiickoro mops
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IMMAT NPUKACNTUNCKOIO PETMOHA

Kanmat pernoHa KacnuiicKoro mops - KOHTUHEHTaNbHbIM B CEBEPHOM YacTn, |

YMEPEHHbIN B CpeAHEN YAaCcTU U CYOTPOMNYECKUIN B HOXKHOM YacCTMu.

B 3MMHUMIN nepuoa cpegHeEMecAYHan TemnepaTypa Bo3ayxa U3MeEHAEeTCA OT
—8...—10°C B ceBepHoOM Yactn Ao +8...+10 °C B 10XKHOM 4acTu, B NETHUMN
nepuog - ot +24...+25 °C B ceBepHOM Yactn ao +26...+27 °C B t0XKHOM YacTu.
Ha BoctouHOM nobepekbe MakcMmanbHble TemnepaTypbl npesbiwatoT +40 °C.

[op0BOE KONIMYECTBO OCaAKOB cocTaBaseT meHee 100 mm B 3acyLinBomn
BOCTOMHOM Yactu go 6onee 1500 mm y toro-3anagHoro cybTponmyeckoro
nobepexba. McnapeHue Boabl ¢ noBepxHOocTM Kacnuinckoro mops — B cpeaHem
okono 1000 mm B roa.

CpegHerogoBas CKOPOCTb BETPa cocTasaseT 3-7 M/ceK. B oceHHUe 1 3umHue
MecALbl BETPbl YCUAMBAIOTCA, CKOPOCTb BETPOB HepeaKo gocturaet 35-40

M /ceK. Hanbonee BetpeHble TeppuUTOpUM - ANLLEPOHCKUIA NMONYOCTPOB,
OoKpecTHOoCTM Maxaukanobl n [epbeHTa, Tam *Ke 3adUKCUMPOBAHbI BONHbI BbICOTOM
b6onee 10 meTpos.




AHOE EXXEFOAHOE COOBLUEHUE O COCTOAHUUN U USMEHEHUN KTUMATA HA/
EPPUTOPUAX TOCYAOAPCTB-YYACTHUKOB CHI 3A 2020 roa

N3meHeHne cpeaHen rogosomn
TemnepaTtypbl Bo3ayxa c 1976 r.

N3meHeHMe rogoBOro KoamM4ecTea
ocagKkoB c 1976 .
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M3meHeHMe TemnepaTypbi:
* CpeaHen rogoBoOM M 3MMHEro Ce3oHa Ha
0,4-0,6°C/10 net
* BeceHHero ce3oHa Ha 0,4-0,7°C/10 net
* NeTHero cesoHa Ha 0,5-0,7°C/10 net
* OCeHHero cesoHa Ha 0,2-0,5°C/10 net

N3meHeHue Konnyecrtsa 0CaaKoB B

npoueHTax Hopmbl 3a 10 nert:
* ot -5% 0o +5% B 3UMHWUI CE30H U B
LLenoMm 3a rop,
* 0T -5% Ao +10% B BeCeHHuI ce30H
* ymeHbleHne Ao -15% B NeTHUN ce30H
* o7 -5% po +5% B 0CeHHUI ce30H

Hopma — cpegHne mMHOronetHme 3HayeHusa 3a
1961-1990 rr.




USMEHEHUA B SKCTPEMAJIbHbIX ABJ/IEHUAX

*entbim nokasaHbl 95%-e
IKCTpemMymMbl cpeaHen rogoBoi
Temnepartypbl B 2020 r.
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TEMMEpPaTYPHOM PEKUME PErMOHa NPOU3OLLIM TaKXKe cieayowme Hambonee -

Kpome nosbilleHUA CpeaHelr roJoBoM U Ce30HbIX TemnepaTyp, B

3aMEeTHbleé USMEeHEHNA:

® yBE/NYEHME KOIMYECTBA AHEN C TemnepaTypomn Bbiwe 90-ro npoueHTMAA,
apKux AHen c Temnepatypon sBosayxa Bbiwe 30 °C, KonnyecTsa m
NPOAO/IKUTENBHOCTU BOJIH TeNa

® COKpalleHue KoAnYecTBa AHEN, Korga CYyTOUYHbIN MUHUMYM TEMMNEPATYPbI
BO34yXxa onycKanca HmxKe 0 °C u HuUKe HuXKe —2 °C, YTO CKa3bIBaeTCA Ha
Nlef0BbIX YCAOBUAX

® yBe/IMMEeHME NOBTOPAEMOCTU TaK HA3bIBaEMbIX TPOMMYECKUX HOUYEN, KOTAa
HOYHble TemnepaTypbl He onyckatoTca HMXe 20 °C, Bcheacreue yero
OpraHM3m YenoBeKa He yCneBaeT OTAbIXaTb OT AHEBHOW *Kapbl;

® yBE/AMYNBAIOTCA NPOAOAKNTENBbHOCTb BEreTaLuMOHHOro nepruoaa co cpeaHemn
CyTO4YHOM TemnepaTypon Bbiwe 10 °C n cymmbl TemnepaTyp 3a 3TOT Nepuos,




U3MEHEHUE KTMMATA B MPUKACMTUUCKOM
PETMOHE UPAHA (THIRD NC, 2017)

N3meHeHMe KONnYecTBa KapKknx gHen (TXQ0p) n KapKux
Houyen (TNQOp) B 1975-2010 rr.
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TeHOeHUUA KoauYyecmaea rnocsaedosamesibHbix

3acywausbix OHel u cpedHel UHmMeHcusHocmu
0CAO0KO8 80 8/aH Hble OHU ¢ 1975 no 2010 200

Trends of total preapitation
(mm/decade)

Winter Summer Annual
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/O YHKE SAMETHbI NOCNEACTBUA USMEHEHUA
KIMMATA

HECKO/J1bKO NPUMEPOB



cyxa B 2021: ycnoBus yBnaxxHeHuUs ¢ oktaopsa 2020 no uronb 2021/

OkT. 2020
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YMEHBLUEHWUE MJOWAAN CHEXRHOIO NOKPOBA

Ce30HHbIN CHEXXHbIX MOKPOB B
CeBepHOM nonywapuun uUcnbiTbiBaeT
OANNTENBHOE CHUXKEHME B KOHLE

BECHbI N 1IeTOM, HapAaay C

Millions km?

CBUAETENbCTBAMWN OTHOCUTE/IbHOM
ctabunbHoctn (MUK, 2021)




Kacnuuckoro mops

YpoBeHs MOpPA, M abc

Mnowaab BOAHOM NOBEPXHOCTU
MOPA COKpaTMaacb Ha 22.3 TbiC.
KM2, B OCHOBHOM 3a cYyeT
MEe/IKOBOAHOW CeBEPO-BOCTOYHOM
4yacTu
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& MPOEKUUU KTUMATA

NO AAHHbIM OTYETA PABOYEWM FPYMMbI |
LWECTOIO OUEHOYHOIO AOKRJIAOA MUK (046), 2021
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6 MUK (Pr-1): BEPOATHbIW BYAYLLUN MOBAbHbIN

eHeHue rogoBbIX TemnepaTypsbl
(BBEpPXY) M OCaAKOB (BHU3Y) Npwu
biLleHWe robanbHOM TemnepaTypbl

Ha 2°C B cooTBeTcTBMKN C SSP5-8.5

KIAUMAT

/
B.1 [nobanbHoe notenneHune Ha 1,5 ° C un 2 ° C 6yaeT npesbilieHo B 21 BeKe, ecin B |

bAnKanwme fecATUNEeTUA He NPOM30NAET 3HAYMTE/IbHOrO COKpalLleHUA BblIbpocoB
yrnekucnoro rasa (CO2) n apyrmx napHMKOBbIX ra3os.

B.2 C ycuneHnem mobasbHOro NOTENNEHUA OXKMUOAETCA YBEMYEHME YACTOTbl U
WHTEHCUBHOCTM 3KCTPEMANBHOM *Kapbl, MOPCKMX BOJIH TEMN/1a U CU/IbHbIX OCAAKOB,
CE/IbCKOXO3ANCTBEHHbIX M SKONIOFMYECKMX 3aCyX B HEKOTOPbIX PermoHax u 4ou
WHTEHCUBHbIX TPOMUYECKUX LLMKNOHOB, @ TaKXKe COKpaLLeHMe apKTUYEeCKOro MOPCKOro
NbAa, CHEXXHOTO NMOKPOBA M BEYHON Mep3/10Tbl.

B.3 [lpoaonrkatouieeca rnobanbHoe notenneHue eue 6onblue yecuauT rmobanbHbIn
KpPYroBOPOT BOAbI, BKAOYaA €ro MU3MeH4YNBOCTb, M0basibHble MYCCOHHbIE OCaAKM U

MHTEHCUBHOCTb BJ1aXXHbIX N 3aCyLU/INBbIX ABNEHUN.

B.4 CornacHo cueHapuam c yeeanyeHnem Bbibpocos CO2, nornotutenun yrnepoga B
OKeaHe U Ha cylle, No NPorHo3am, byayt meHee 3dPeKTUBHbIMM B 3amea1eHUN

HakonneHua CO2 B atmocdepe.

B.5 MHorve nsmeHeHus, Bbi3BaHHbIE NPOLAbIMU U ByaywmMmmM Bbibpocamum
MAapPHUKOBbIX ra30B, HEOOPATMMbI Ha NMPOTAXKEHUN BEKOB UAW TbiCAYENETUIA, OCODEHHO

M3mMeHeHnA B OKeaHe, J1edAHbIX WWNTaxX U rnob6anbHOM YpoBHE MOpA.




 ATNAC Of MATA NPU
MOBbILLE /Pbl HA 2°C B

3alTPUXOBaHbI 30HbI C HU3KMM YPOBHEM COITaCOBAHHOCTM Mozenen

A: TloBbilleHne cpeaHen roaoBon Temnepatypbl Ha 2,5-3,5°C
B: YBennyeHue Konmyectsa AHEN C MaKCUMabHOM TemnepaTypon Bbiwe 35°C Ha 5-37 gHen

C: WU3meHeHme rogosbix ocagkos oT -5 go 10%, ocagKoB 3MMHero ce3oHa ot -2 o0 +13%
D: YmeHblueHMe 0caaKoB neTtHero cesoHa Ha 10-25%




pPeAHAA MaKCMManbHas
OAulMHa Nbaa (cm) 3a
(epuoabl 1981-2010 rr.
(8Bepxy) n 2071-2100 rr.
(BHU3Y)
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OBLWHE PETUOHAJIbHbIE SMEHEHWUA

® C BbICOKOM cTeneHbto goctoBepHoctu (046 MIBUK ) B bankanwme aecatunetTna coxpaHATca

TEHAEHLNU K YBE/IMYEHUIO CNYYAEB SKCTPEMANbHOM Kapbl U YMEHbLUEHUIO Cly4aeB 3KCTPEMaNbHOro
xonoaa

C yBennyeHnem ypoBHA NOTEN/IEHNA YBEAMYATCA MHTEHCMBHOCTb M YacTOTa BbINAAEHUA CUNbHbIX
0CaZlkoB NpPorHo3am. CuabHblE NPOCTPAHCTBEHHO-BPEMEHHbIE PA3MYMA C OOWMM YMEHbLUEHMEM
KO/IN4YeCcTBa 0CaAKOB NMPOrHO3MPYIOTCA NE€TOM C NPOTUBOMOIOKHON TEHAEHUMEN 3MMOMN (CTENEHb
[O0CTOBEPHOCTM OT BbICOKOW A0 cpeaHen, 046 MIUK)

CpeaHAs CKOPOCTb NPU3EMHOr0 BEeTpa CHM3MNACh (BbICOKAA CTENEHb AOCTOBEPHOCTU) U byaeT
NPOAONKATb CHMXKATLCA (CpeaHAa cTeneHb goctosepHoctn, 06 MIBUK)

Ce30HHasA NPOAOMKUTENBHOCTb CHEXKHOFO NOKPOBA elle 6onblue COKpaTUTCA K cepegmHe 21 BeKa
(BblcOKaa gocrtoBepHocTb, 06 MIMUK)

CoxpaHalTcA NpeanochiIKM ANA AaAbHENLIErO CHUXKEHMA YPOBHA MOpPS, BK/ItOYaa NPOrHo3npyemoe
CHUXKeHMe CToKa p.Bonru

TonwmHa nbaa Ha mope byaeT YyMEeHbLUATLCA, BO3PACTET BEPOATHOCTb 6e3/1eHbIX YCN0BUM

BeposaTHO yBenMYeHMe NOBTOPAEMOCTU Mbl/IbHbIX OYpb 3a cHeT NblaM ¢ 0bHaXKMBLLIEroca gHa
Kacnuinckoro mops
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HoBbin goknag MUK o KanmaTte — 370 NPU3bIB K CPOYHbIM AENCTBUSAM.
B pernoHe Kacnuinckoro mopa Heobxoammo coTpyaHUYECTBO BCEX CTPaH
perMoHa B 061acTn cMCTEMATUYECKOTO MOHUTOPUHIA N UCCAe0BaHNI
; ;) M3MEHEHUN KAnmaTa

B/IATOAAPHO 3A BHUMAHWE !




