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MoHuTopuHr no nporpamme GTN-P

©  Active Layer Sites
@ Boreholes
Permafrost Zones
- Continuous permafrost (>90 % coverage)
- Discontinuous permafrost (50 - 90 % coverage)
- Sporadic permafrost (10 - 50 % coverage)
Isolated patches (0 - 10 % coverage)
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N3meHeHne Temnepatypbl MMIT no

AaHHbiMm GTN-P
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Global Terrestrial Network for Permafrost (GTN-P): www.gtn-p.org

(McTouHuK: Biskaborn et al. 2019)
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N3meHeHne CTC no AaHHbIM

nporpammbl CALM
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Circumpolar Active Layer Monitoring (CALM) program: www.gwu.edu/~calm

(McTouHmK: Smith et al., 2023)




Bananune aerpagaumm Be4HOM mep310Thbl

* Bo3saeiicTBue B MUPOBOM MacliTabe Kak CJie/[CTBHE NOBbIIIEHUS TeMIIepaTypbl
Bo3Aayxa (15% MHoroJieTHeMep3JibIX TPYHTOB cofiepkaT 50% no4BeHHOro yr/iepoja Ha
ryiyorHe 3 MeTpoB). BiMsiHWe Ha TOProBJit0 KBOTaMHU Ha Bbiopockl CO, 1 KOMIEHCAIMI0
BbIOpOCOB CO, (CTaHET OLIYTUMBIM B OJIMKAWIIIEM OyAYIEM )

* MecCTHbIN ¥ peTrHMOHa/IbHBIA YPOBHU: U3MeHeHUe pesbeda, cpef; 00MTaHusl, UHQPACTPYKTYPhl
BKYII€ C XapaKTEPOM €€ Pa3BUTHUS, IOCTYIIHOCTHU U CIIOCOO0B BeIeHHSI HATypPaJIbHOTO
X035IMCTBA (TpedyeT HeMeAJIEHHOTO IPUHSATHUS Mep)
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ApPKTUKaA

B Apkthke npoxxmnBaeT okoAO 0,1 % MHUPOBOro HaceAeHus. Npr 3TOM BKAGA B MUPOBYIO
SKOHOMMKY cocTaBAseT 0,7% BPIT 13 kotopbix HA PP npuxoamtca 73% (Econor Report
2020)

HaceAeHne ApKTUKHU SKOHOMUKA APKTUKMU

a0
Dstributian af Gross Pradual

Primary s
feheries, o, mining,

Sourca; Sklanason Archc Insite, 2004, Anctic Haman Developmant Repon.

MUcTouHumk: Econor 2020, maps AHDR /
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RapTa pUCKOB noBpexXaeHuaA
MHPPACTPYKTYPbI B APKTUKE

Hazard potential 4 Aiportfield  gettlement population
Low ——— Road + <5000 or no data
Moderate Railway ® 5000 - 10,000

——— Pipeline ® >10,000

High
Hot spots %Oilmasﬁeld I ciacier

contributors CC-BY-SA
VMARY - Land ico polypons
o - TM_WORLD._ 3 CC-BY-SA

KapTa pMCcKoB noBpexXaeHnsa MHPPACTPYKTYpPbl B APKTUKE K cepeamHe Halero Beka (2041-2060 rr.) ¢
Bpe3Kamu yBe/IMY4eHHOro macltaba no ueHTpanbHOM YacTu ANACKM 1 ceBepo-3anaaHom
4yacTu poccuickoit ApkTnkm (MctouHumk: Hjort et al. 2018)
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Svalbard Mine Flooded: “More
Serious than Presumed”

As Arctic warming accelerates,

Water system sinking in permafrost,
Point Lay, Alaska, (photo by C. Russell)

e — d— : : . .
The Svalbard Global Seed Vault _gum NN [joodod oo solr permafrost thaw hits Alaska mine
T (photo by R. Gangale) //’/_ L = . (photo by K. Nyland)

Giant new 50-metre deep 'crater' opens up in
Arctic tundra

By Anna Liesowska
29 August 2020

Blocks of soil and ice thrown hundreds of metres from epicentre of the funnel at the Yamal peninsula

Coastal erosion in Varandei Island. |-
(photo by S. Ogorodov)

Climate change poses a chi
rate of the global average. {
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I'I:'!"’;Spill Stains Arcticand
Climate Change Could Be the
Cause

By Yuliya Fedorinova
June 4, 2020, 3:29 AM EDT Updated on June 4, 2020, 10:18 AM EDT

Gas-emission crater in Yamal
Peninsula (photo by A. Kizyakov)
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Melting Arctic Permafrost Threatens
‘ : | Russian Energy Firms’ Bottom Line -
nowsy e ke Morgan Stanley

Deformation of residential building
constructed on permafrost in Igarka.

hoto by D. Streletski
{photorby reletskiy) Above-ground pipeline in Northern Yakutia

crossing the area with ice-rich permafrost.
(photo by A. Fyodorov) /




Barrow, Alaska - Norilsk, Russia
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* BeyHag Mep3JioTa 3aHUMaeET 6oJiee
60% Tepputopuu Poccurickou
benepanyu (PO)

e Temmneparypa Bo3ayxa B PO

CpelHEM B MHMPE€, a B palOHAaX BEYHOU
Mep3JI0Tbl — B 3-4 pasa bbicTpee

e B Poccuu 3HaunTE/IBHOE KOJIUYECTBO
HaceJIEHUS U MOCTOSIHHbIX O0O'bEKTOB
MHQPACTPYKTYpPhl PacoOKEHO B
panoHax MMII, kotopsbie
IO BEPTATCA BO3JEUCTBUIO
KJIMMAaTUYECKUX U3MEHEHUN.

o

CoctoAHuMe npobnembl B Poccmnm

MOBbIIIAETCS B 2,5 pa3a 6bICTpee, 4YEM B
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@ Yonalo-Nenets Autonomous Okrug (YNAO) @) Republic of Sakha (Yakutia) © xamchatka Krai




MopaenunposaHne MMII

Conceptual Framework of the Conceptual Framework of the
Permafrost Model Permafrost Bearing Capacity Model
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[TPOrHO3 CHUXEHUA HecyLen
cnocobHoct MMI: Ansacka n KaHaaa
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NcTouHumK: Landers & Streletskiy 2023




[TPOrHO3 CHUXEHUA HecyLen
cnocobHoctn MMI: Poccus
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OcagKa rpyHTOB Npu NpPoTanBaHUA
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@ The maps for illustrative purpose only (green — low risk, yellow — moderate risk, red — high risk)
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Bearing Capacity (%)

CtroumocTb aerpagaumm MMI1 B PO
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K cepeamnHe XX| Beka COBOKYMHbIE 3ATPATHI,
CBA3AHHbIE C

MHADPACTPYKTYPbI B
AETPAAQLMM BEYHOM MEP3AOTblI BCAEACTBME
KAMMATUHE CKMX
105,07 MApA AOAA. CLUA:

HapYyLUEHMEM
pe3yAbTATE

M3MEHEHMM,  AOCTUTHYT

17 MAPA AOAA. CLUA - cTpoeHHsa U
COOpPYXeEHUS

67 MApPA AOAA. CLUA — MHdpacTpyKTypa
21 MAPA AOAA. CLUA - XHnAble 3AQHUS

hllp\'://i(,)pscicn(\ni(,)p.org/arliclc/ 10.
1088/1748-9326/aaf5e6/meta

CHmKeHue HecyLLen CTOCOBHOCTM MHOTOAETHEMEP3AbIX FODYHTOB M OCEAQHME [OYHTA BCAEACTBME TASHUS MOAIEMHOIO AbAQ K
2051 r. (MApA AoaA. CLUA Ha 2017 1., kypc RUB/USD no naputety nokynareAbHou crnocobHoctr OOCP, Ha ocHoBe LecTn
BbIOPAHHbIX MOAEAEM ODLLIEN LMPKYAILMM B PAMKAX cLueHapums PTK 8,5)

NcTouHmKku: Shiklomanov et al, 2017 Streletskiy 2019 /




Cnocobbl CHUXKEHMA PUCKOB
aerpagaumm MMIT

* MoBbiweHKe 0CBeAOMNIEHHOCTU HaceneHusa, MHGOPMUPOBaAHUE U Pa3bACHEHUE
(MOHUTOPUHI TEMNEepaTypPbl LWKOaMU, BY3aMU, Ha Bble3AHbIX 3aHATUAX U

ceMMHapax)

e Passutne moHutopuHra MMI B ectecTBeHHbIX YCOBUAX U NPOMbILL/IEHHbIX
paitoHax ¢ uenbto popmupoBaHua 6a3bl ana 6yaywimx nokoneHuit (Heobxoanmbl
KaK aBTOMATM3MPOBAHHAA CeTb MOHUTOPUHIA, TaK U UCC/IeA0BaHUA, NPOBOAUMbIE

cneunanmsnpoBaHHbIMK FOPOACKMM NoAPa3AENEHNAMM)

* CHATUe orpaHUYeHunii B ob6nactu cbopa gaHHbIX U 06MeHa AaHHbIMMU (pa3BUTHE
NOTEHLNANbHOrO rOPU30OHTA/IbHOTO B3aMMOENCTBUA BMECTO BEPTUKA/IbHbIX
Pa3pO3HEHHbIX ceTen)

* ®dopmupoBaHue 6a3 aaHHbix 'MC no MHPPACTPYKTYpE ANA OLEHKU KOHKPETHbIX
PUCKOB U COOTBETCTBYIOLLMX 3aTparT.

* [MocTpoeHue n oNTUMMU3aLUA NOAPOOHDBIX KAMMATUUECKUX CLLeHapueB No ApPKTUKe
Ha KOPOTKOCPOUYHYIO U AO0/ITOCPOYHYIO NEepecneKkTuBy U BHegpeHUue CLLeHApPHOoro
MOAENNPOBAHUA ANA onpeaeneHna Xo4a pa3Butua n obecneyeHna NPUHATUA
peweHnii K 2030 r.







