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pecypca KOHTUHEHTasbHbIX PErTMOHOB U NPUGPEXHO-LWeNbgOoBbIX NONAPHbLIX o6nacTen

The basic task:
To study the features of forming, structure and
evolution of cryolithozone as on-shore and off-shore
cryogenic resource of polar regions

-Geocryological structure and cryogenic features;

-Continental and submarine permafrost forming and evolution;

-Natural and technogenic cryogenic processes;
-Contemporary climate and sea hydrodynamics changing in Arctic regions;
-Permafrost monitoring (including coastal permafrost);

-Developing of GIS-oriented graphical models (maps);

-Development of the new technlques of the permafrost research.

Subtasks:

OBOVII {PUOIINTO3 )rJ‘ij

abotka [[VC}- opreHTMpOoBaHHbLIX kKapTorpadnyecknx Mogenen;

1PasButne HoBBLIX M ETOA0B MccliedoBaHNA KPUOJIUTO3OHbLI.

Project 90: Arctic Circumpolar Coastal Observatory Network (ACCO-Net)
Eol 391 ”Coastal cryolithozone of the Russian Arctic (COCRA)”

Project 50: Permafrost Observatory Project: Thermal State of Permafrost. Eol 799 Thermal State of Permafrost in Russia: The Contribution to an International Network of Permafrost
Observatories (INPO)

Mporpammebi: Mpe3ngnyma PAH Ne 16 n OH3 PAH Ne 14




.E 1. KboMONUTO30HAa KOHTUHEHTaNbHbLIX PErMOHOB LCLUC

1. On-shore permafrost

£ * ®doHOBblE KNMMMATUYECKME NapaMeTPbl U UX BIIUAHME Ha

el reoKpUoSIorn4yeckme XxapakTepucTtukm cyLum

Kd = Basicclimatic parameters and their influence beyond the on-shore }§
ol geocryological characteristics

= [lapameTpbl MEP3MNOTHI
=  Characteristics of Permafrost

2. Kpmonuto3oHa npubpexHo-wenbLhoBou obnactu u beperoBou
30HbI

2. Off-shore and coastal permafrost
= [magpoamHamMmka Mopst N akTMBu3aumnsa 6eperoBbix NPOLLECCOB
» Sea hydrodynamics and the activity of coast processes
= Ycnosus cylecTBoBaHUsS cybakBarnbHOM MeEP3MOThHI
= Condition for existences of the sub-sea permafrost
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3. TNC: Bce BMAbI NPpUIIOXEeHUA —

3. GIS: all kinds of applications

o oastal cryolithozone O € Russian Arctic

| IS

Project 50: Permafrost Observatory Project: Thermal State of Permafrost. Eol 799 Thermal State of
Permafrost in Russia: The Contribution to an International Network of Permafrost Observatories (INPO)
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PacuyeT paHra yctTon4mBocCcTu —
Calculation of the stability rate

[= Y

CyMMapHBIH TOKa3aTelb CIIOKHOCTH I,  paccHHTBIRAETCS IO
opmyne [Omuem BCETHHIEQ, 1996, Illexo A H., [apesIl.B., Jpo3dos J.C.§

Io = Ko,max+ L(ZKo,i - Ko,max) / (Il - 1) - 1]5

- ! 1!
\E \

M r 14113

Tne:
n — | KOJIH4EeCTBO PACCMATPHEAEMbIX KOMIIOHEHTOR NPHPO/HLI YCIIOBHI,
: EK,; - apH{MeTHYecKas CyMMa KOI{)(HLIMEHTOB CIIOXHOCTH IO N KOMIIOHEHTaM
% NIPHPO/IHBIX YCIIOBHH;
Komax —  MaKCHMaTbHOE AT KOHTYpa ITTK 3HaueHHe Kod(hHIlEHTa CIIOKHOCTH H3
LC I.UC . N pPacCMAaTPHRAeMBIX KOMIIOHEHT (€CH OJIHHAaKOBbIe MAKCHMATHHBIE
AL % 3HayeHHsd A1 KoHTypa IITK momydeHbI MO HECKOMBKHM KOMITOHEHTaM

YCIOBHH, TO GepeTcsi MaKCHMATLHOE H3 HHX).

. KapTa noteHUunanbHoun
GIS: all kinds of applications Mep3T0THOM
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il 4 naHgwadToB
rm,gm 11224
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The rate of expected
geocryological stability of
landscapes

Map of expected

[MoTeHUWanbHas Mep3noTHas YCTONYMBOCTb NaHALA(TOR

geocryological
stability of
landscapes

B Monoce Tpacchl MarncTpanbHoro Tpybonposoja
|:| kpaiHe HeycTonvMBble

l: HeycTonvBble

[ ] oTHocutenbHo yeToitumeble

[:] yCTONYNBbIE




Landscape map
(geosystem map)

GIS: all kinds of applications
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foon. CmEmSeoste o m = Farth Cryosphere Institute, SD, RAS
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KapTa AMHaMn4yecknx TMNoB 6eperoB

Coasts — bepera:

Accumulative — akkyMynsaTuBHbIE
Stabile — ctabunbHble
Thermoerosion — TEPMO3PO3UOHHI
Erosion — abpa3noHHble

Z =g Glaciers - rnetyepbil.
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1. Kpmonuto3oHa KOHTUHEeHTalNnbHbLIX PermoHOB

1. On-shore permafrost

LCLUC

1.1. ®POHOBbLIE KNMMaTUYECKME NapaMETPbl N NX BIIUAHUE

Ha reoKpnoJiorm4yeCkmne XapaktepucCtmkm CyLin

» Basic climatic parameters and their influence beyond the on-

shore geocryological characteristics

— 1.1.1. OBOLWume KnMMmaTu4eckne TpeHabl U reoKpUorornyeckme

ycnoBus Poccumnckon ApKTukum
— General climatic trends and the geocryological conditions of the
Russian Arctic

— 1.1.2. MeTeoponormu4yeckme napameTpbl N XapakTepPUCTMKa

MEpP3si0Thl Ha cyLlle
— Meteorological parameters and the characteristic of on-shore

permafrost
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KO#HAR rPEHNLA KPHUONUTOI0HE

ObLwure KnumaTuveckne TpeHabl
General climatic trends

CpegHerogoBble TpeHObl UBMEHEHUS

TemnepaTypbl BO34yxa, pacCynuTaHHble
OTHOCUTESIbHO «HOpPMbI» (1951-1980 rr) ons
2000 n 2005 rogos.

BugHo kak cmelLaeTcsa B nriaHe pacnonoxeHue
o4aroB NoTensIeHUS.

3 ogHOro rnaBHOro KpymnHOro oyara notensieHns B
3abankanbe u tore Cnbmnpun obpasoBanock YeTbipe
He CTONb BEJTUKMUX:

- B ueHTpe 3anagHon Cunbupw,
- B BepxoBbsx EHuces,

- B AKyTnn n

- B [pnamypee.

LCLUC

Mo-npexHemy, Hanbonee ctabunbHas
KnumaTunyeckas obcTaHoBKa CKagblBaeTCcs Ha
HanbHem Boctoke 1 B EBponenckon 4actu
Poccun. 3necb coxpaHsatoTcs Hanbonee HU3Kue

Permafrost Climatic norm conditions | Climatic warming conditions
S, km2 % S, km2 %
continuou 7 000 000 40 6 000 000 35
discontinuou 1800000 11 1700000 10
sporadic+isolated patches 2000000 12 1200000 7
residual thaw layer+relict 500 000 3 2400000 14
area of cryolithozone 11 300 000 66 11 300 000 66
outside of cryolithozone 5700000 34 5700000 34
area of RUSSIA 17 000 000 100 17 000 000 100
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Nn3IMeHeHnAaA NHOEeKCOoB NpotTanBaHnA U npomMep3aHus
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NMNoTeHUMaANbHbLIU NPUPOCT FMYOUHbLI Ce30HHOro npotanBaHus (B %)

3a cYeT NOoBbILWEHUA TeMnepaTypbl Bo3ayxa B NeTHUU nepuoa
Increase of the depth (cm)

of the thawing due to an
increase in the summer air
temperature
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CpegHerogoBasi Temneparypa rpyHToB ObLwure KnumaTuveckne TpeHabl
Ha noAoLuBe AesATEeNbHOro Crosi, CJI0)KeHHOro General climatic trends
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Average annual ground temperature at
the bottom of the active layer




ObLwure KnumaTuveckne TpeHabl
KapTa nposiBneHus reokpuonoruyeckux| General climatic trends
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Fig. 1 Map of potential geocryological hazards following climatic warming

(Areas of the geocryological hazards: I - increase of seasonal thawing, activation of
thermokarst, thermoabrasion, solifluction, cryogenic sliding; II - activation of frost heave

and icing formation; III - areas with the certain stabilization of geocryological conditions;
IV — non permafrost area



MeTeoponormuyeckne napamMeTpbl U XapakTepucTnuka Mep3noThl
mnr Meteorological parameters and characteristic of permafrost
3anagHbin Aman — Western Yamal e —
5 Mappe-Cane
TemnepaTypa Bo3ayxa Marre-Sale Ew
A 3
¢/  — MeTeoponormnieckue napamMmeTpbl U
XapaKTepucTuka Mep3noThl (il
(METEOPONOrMYECKNE U reokpuonornyeckne |
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— Meteorological parameters and
) characteristic of on-shore permafrost, g
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3aMeTHOoe NoBbILIEHNEe CpefHeroqoBoM TeMnepaTypbl rPYHTOB Ha
rnybuHe 10 m 3a 1978-1995 rr., KOTOPOE B pa3nunyHbIX

Ll,eHTpaanaﬂ Tpr,pa - Central Tu ndra | naHawadTHbIX ycrnosusx oueHnsaetcs B 0,1-1°C. C 1996 r.

rlpeo6na,u,aeT TeHOeHUMA K NOHWXeHUI0 TeMnepaTtypbl rPYHTOB



MeTeoponornyeckne napamMeTpbl U XapakTepucTuka Mep3noThl
- Meteorological parameters and characteristic of permafrost
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MeTeoponormyeckme napameTpbl U XapakTepucTmka Mep3noThbl
Meteorological parameters and characteristic of permafrost

LCL

TemnepaTtypHble HabnAeHUA B CKBaXXMHAX Ha PEXUMHbIX nrowaakax
(YpeHrouckoe mectopoxaeHue, 1974-2006 rr.)
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MeTeoponornyeckue napamMmeTpbl 1 XapakTEPUCTUKA MEP3NOThI

mnr Meteorological parameters and characteristic of permafrost

TemnepaTtypbl B peXMMHbIX CKBaXXuHax (HKOxHas
TyHapa, YpeHronckoe m-Hue, 1974-2007 rr.)
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MeTeoponornyeckue napamMmeTpbl U XapakTEPUCTUKA MEP3NOThI

Meteorological parameters and characteristic of permafrost 0-
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MeTeoponornyeckne napamMeTpbl U XapakTepucTuka Mep3noThl
Meteorological parameters and characteristic of permafrost
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LCLUC MeTeoponornyeckne napamMeTpbl U XapakTepucTuka Mep3noThl
MIr Meteorologlcal parameters and Characterlstlc of permafrost

Ground temperature at Urengoy 0 T 7| 9 003
gas-field in 1977, 1997 & 2003-06 ' £ ¥ -2006
time slices P ; : :

EoN

rrrrr

//Z////é'r_., Ui > el
TelvmepaTypa nopon YpeHrOMCKoro | s
HrKM B 1977, 1997 7 2003'06 IT. | 0 10 20 30 710 20 30

KM = So—— N

T p.EBo-Axa




Mnr LCLU(

« 1.2. lNapameTpbl Mep3noTbl. HabntogeHus
N pexnm (reokpmosiornyeckme
napameTpbl)
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1. KpMmonuto3oHa KOHTUHEHTaNbHbIX perMOHOBLCLU‘

1. On-shore permafrost

« 1.2. [MapameTpbl Mep3noTbl. HabnogeHns n pexmm
(reoKkpuorsiormdeckne napameTpbl)

= Characteristics of Permafrost

— 1.2.1. 'eokpmnonorn4yeckoe CTpoeHme, oCobeHHOCTN KpuoreHesa
— Geocryological structure, the special feature of
cryogenesis

— 1.2.2. OK30reHHble reonornyeckmne npoLeccol
— Exogenous geological processes



‘[F'eoKkpunonornyeckoe cTpoeHme, oCO0eHHOCTU KpuoreHesa
*Geocryological structure, the special feature of cryogenesis

S .is the study of geocryological

N structure and cryogenic conditions at
~~_marine sediments. Micro- and the

OyeHb BaXXHe MECTO 3aHMMaeT U3yyeHue \macro- structure are considered

reoKpMosiorMHecKoro CTpoeHust U ycrioBum

KpuoreHesa fjpuopexHO-MOPCKMUX OTIOXEHUMN.

UccnepoBaHha npoBOAATCSA HA MUKPO U

MaKpPOYpPOBHE

Pleistocene dislocations. Sand & clay. Yenisey mouth

BepxHennencTtoueHoBble NecYaHo-rIMHUCTbIe
OTIIOXEHMUS. HM3OBb;| El-wlceﬂ npaBbm 6eper




[eokprnonornyeckas akcneauumns B NpuOpPexXHom 4acTu
Kapckoro mopsi — KOropckuim nonyocTpoB: MOHUTOPUHT
OVHaMUKN 6eperoB N CTPOEHME TEPMOLIMPKOB B panioHe
pacnpocTtpaHeHuna nnacTtoBblX nNbaos. M.O. JlenbmaH,
E.A.Cnaroaa, O.J1.0nokuna, 2007

Paspes 3anagHoro bopta Tepmoumpka «llepas
[MecyaHasy. NorpebeHHbIn Byrop nydYeHus Hapg,
KpOBen YacTUYHO NpoTasiBLLEro nnacTa fnbaa.
KpMOTEKTOHMKA: TPELLUUHBI CXXaTUA U OTCedaHus,
30HbI CKOJSIbXXeHUA, TepMoabpasnoHHble BNoKn
00OpyLEeHNS, «OHTaHbI» BblAaBMBaHUS Tanoro
TUKCOTPOIMHOIO rPyHTa, BbINOMHAKOLNE
norpebeHHY0 TEPMOIPO3NOHHYIO JTOXKOUHY.
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08 /2006

Yctbe EHucesn,
The Yenisey Mouth

(a) nonoroBonHuncTan paBHUHa,
(b) nonuroHanbHO-XUnNbHbIE NbAbI,

(c) «xocepaHne» GeperoBoro yctyna npm BbiTauBaHMu
NfacToBbIX NbAOB U CUNTbBHO NbAUCTbIX FTPYHTOB

(a) Rolling plain,

(b) polygonal- vein ices,

(c) “settling” of the coast ledge during the thawing out of
stratified ices and icy ground

T 200679408, 12:57pn

b - b e o R LS HES oA

[mopoanHamMmmnka Mopsi N akTuBm3auns beperoBbix NPOLLECCOB
Sea hydrodynamics and the activity of coast processes




E.A.Cnaropa. PekoHCTpyKUmMS Kp
KpuoreHesa B OTIIOXKEHUAX NO34H

g Geocryological structure, the special feature of cryogenesis

[eokpuonormyeckoe cTpoeHne, o0cobeHHOCTM KpuoreHesa

|
[ locnenoBaTenibHOCTb M HEMPEPbLIBHOCTL aHannaa

MUKPOMOPJIOSI0rM4EeCKON XapaKTEPUCTUKU OTIIOXKEHUN

Q Nnpun BblABJ1IEHNUN KPUOIE€HHbIX 3J1IEMEHTOB MNKPOCTPOEHUA
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Ha tepputopmun Cnbupu n PP B uesiom oTCyTCTBYHOT Y4aCTKu, rae
NPUNOBEPXHOCTHbIE TOJSILLIM HE OTHOCUITUCL Obl K COBpeMeHHOM Kpnoccepe unum

naneokpuocdepe. NMNpeobnagaroT Mmkpomopconornyeckne xapakTepucTUku
CUHKPMOreHHOro Tuna




[[eokpuonorn4yeckoe ctpoeHne, ocobeHHOCTU KpMoreHesa
Geocryological structure, the special feature of cryogenesis

CTpoeHune b6eperoBbIiX OTIOXEeHUN, 3anagaHbin Aman
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[[eokpuonorn4yeckoe ctpoeHne, ocobeHHOCTU KpMoreHesa
Geocryological structure, the special feature of cryogenesis

LCLUG

Tunbl KPUOreHHOro CTpoeHus, 3anagHbin TauMbIp

g T T T e o e gy -

A
S

o 3 CK-2/04 ck-2/04-2 B

T T T g TV e T P e

7
v

a
]

-
—

]

-6/
-ninniz - -

oot o e i o et e e e ot o

10
11

12
13
14

1S5
16

ONOOMONS




Ha3semHasa reokpuonormyeckas akcnegmuua B NpUOpPExXHON 4YacTu
Kapckoro mopsi — FOropckum nonyocTtpoB (AUHaMuka 6eperos n CTpoeHue
TePMOLMPKOB B panoOHe pacnpocTpaHeHUs NNacToBbIX NIbAOB MNOJIUFOH

D «Wnuupnep», 2007 r.)

BepxHui nnact nbaa
B CTEHKE
TepMouupka
«Wnnhgnep»
OTMbITbI AOXOEM
(MOLLHOCTb -4-6 M)

Tepmouupk B 6eperosblx yCTynax no AByM nracram
NbOa C KOHYCOM BbIHOCA Ha MOPCKOM MIISKe

HwkHun nnact nbga (2, 5 m) B 6eperosbix
ycTynax; pelletyaTtble U JIMH30BUOHO-CITIONCTbIE [pA3eBble MUKPOBYJIKaHbl HA MOPCKOM MJIshKe
KPUOTEKCTYPbl PUTMUYHO-CITOUCTbIX MECKOB. B 30HE pasrpys3kun KoOHyca BblHOCA




OK30reHHble reoniormyeckune npoueceiiym
Mnr LCLU

— 1.2.2. JK30reHHble reosiorm4yeckmne npoLeccol
— Exogenous geological processes
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. DK30reHHbIE reonornyeckme rnpoLeceol
Exogenous geological

Processes
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AK30reHHble reosiormMyeckue npoueccol
Exogenous geological processes

¢ k

The area with similar changes in permafrost and cryogenic gelogical processes
The probably changes of permafrost and cryogenic geological processes
Perennialthawing of permafrost
to startwith full coverage by 2020
withoutsignificant changes of cryogenic geological processes
with local activation of cryogenic geological processes
| withwide activation of cryogenic geological processes
to startwith full coverage by 2050
without significant changes of cryogenic geological processes
with local activation of cryogenic geclogical processes
with wide activation of cryogenic geological processes
to startwith local coverage by 2050
:] with out significant changes of cryogenic geological processes
[[] with local activation of cryogenic geclogical processes
- with wide activation of cryogenic geological processes
mainly no perenial thawing expectad
withoutsignificant changes of cryogenic geological processes
with local activation of cryogenic geological processes
with wide activation of cryogenic geological processes
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[1porHo3Hasa kapTa OLEeHKU
Pa3BUTUA 3K30MEHHbIX
reonorm4ecknx NpoLeccos B
Kpnonuto3oHe B 20006 .
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JK30reHHble reosiornyeckme npoLuecchbl

Exogenous geological processes
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Forecast map of activity
of exogenous geological
processes in
cryolithozone in 2006.
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Northern subtype
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CeBepHbIln nogTun
Northern subtype
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Southern subtype

Mnockoropbs — Plateaus [opbl — Mountains

CeBepHbliii moaTun EHEH
A

KOXHBIN noaTun

CunbHaA aKkTMBU3aLMA NPoLEeCcCoB

notable increase in the activity of the processes

Cnabas akTMBM3aLuWsa NpoLeccoB

Insignificant increase in the activity of the processes




[1porHo3Hasa kapTa OLEeHKU
Pa3BUTUA 3K30MEHHbIX

AK30reHHble reosiormMyeckue npouecchol
Exogenous geological processes

reosIorm4yecknx NpoLLeccoB B
Kpnonuto3oHe B 2007 .
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Forecast map of activity of exogenous

geological processes in cryolithozone in 2007.
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Mnr LCLUC

2. Kpmonnto3oHa npunbpexxHo-wenbLgpoBon
obnactu n 6eperoBov 30HbI

2. Off-shore and coastal
permafrost




Vlsgnel-lel-me npo.qomxu eanocm 6e3ne.q|-|oro

y 2. KDVIOJWITO3OHa anGDex(Ho-
wenbcgoBon obnacTn n 6eperosBou
30HbI

2. Off-shore and coastal permafrost

| MOPS M aKTUBM3aLUSA

-free time in Arctic Seaf

[mopoanHamMmmnka Mopsi N akTuBm3auns beperoBbix NPOLLECCOB
Sea hydrodynamics and the activity of coast processes
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05-1998 07-1998  Jce concentration (Fetterer, F., and
K. Knowles. 2002, updated 2006. Sea
05-1999 07-1999 ice index. Boulder, CO: National
Snow and Ice Data Center. Digital
media, www.nsidc.org). Red star

05-2000 07-2000 Marks research site.

05-2001 07-2001 Decrease of the ice coverage on
the Kara sea, resulting in
activation of the wave action

05-2002 07-2002 and respective coastal retreat.

05-2003 07-2003 CoxkpameHue mJjiomaay Jbaa B
Kapckom Mope B BeceHHe-
OCCEHHMH mNepuo] NPUBOAUT K
AKTHUBHM3AIUH BOJIHOBOM

ezl 07-2004 NEeATEeJbHOCTH W YyBeJUYCHHUIO
CKOPOCTH OTCTYNNaHUS Oeperos.

05-2005 Oy

[ mgpoanHammka Mopst U akTUBM3aLUNS
OeperoBbIX NPOLECCOB

05-2006 0| Sea hydrodynamics and the activity of

coast processes




BnusHue nbANCTOCTU Ha oTcTynaHue 6eperoB. Mappe-Cane, 3anagHbin Aman
Ice content and sea coastal erosion

[mopoanHamMmmnka Mopst N akTuBm3auns beperoBbix NPOLLECCOB
Sea hydrodynamics and the activity of coast processes

lce content




(MopoanHamuka Mopsi U akTuBm3aLumsa 6eperoBbix NPOLIECCOB
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Sea hydrodynamics and the activity of coast processes HIPKEHME NIOLLaar MOpCKoro

nbAa v akTMBM3aLMu BONHBOW

I[I/IHaMI/IKa HO6€p6)KI/H\/JI C INIACTOBBLIM JIBJION [eATeNbHOCTU NPUBENO K

pe3Kon akTuBu3auyum
Tepmoabpasuun, koTopas B
YCMNOBUSAX LLUNPOKOro
pacnpocTpaHeHus NnacToBbIX
NbOOB BeOeT K eLle bonee
3HaYUTESTIbHOMN CKOPOCTU
OTCTYNaHus1 TEPMO-

2006
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[Tocneanue BKIOYAIOT U3MEPEHHUS 110 NPOGUISAM U TOUYHYIO TaXEOMETPHUUYECKYIO ChEMKY.



MoHuTOpUHr penbeda MOpPCKOro oHa B NnpudbpexHou obnacrtu

Mnr

pe3ynbTaTbl MOHUTOPUHIa penbeda

Sea bottom monitoring in coastal zone

Mbic LUnuHgnepa

MESIKOBOAHOM 30Hbl, HA OCHOBE KOTOPbIX Shpindler cape
Bbina paccunTaHa gons Tepmoabpasum

NOABOLHOrO CKIOHa B 06LLEeM npoLecce

pa3pyweHus 6eperos (okono20-30%).

Mappe-Cane
Marre-Sale

LCLUC

O. Konryes

Kolguev

[mopoanHamMmmnka Mopsi N akTuBm3auns beperoBbix NPOLLECCOB
Sea hydrodynamics and the activity of coast processes
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Poccumncko-l'epmaHckasa akcneauumus
«JleHa — nponue Omutpusa Jlantesa 2007»

M3 CO PAH, AAHUUN, MI'Y, ABU-TMoTcaoam (29
Y4YaCTHUKOB)

HenbTa JleHbl — 3anuB byop-Xas (mope
JTanTteBbIXx), 0-B bonbwon JlsxoBckuin, OsArocckmmn
Ap, nponue M. JlanteBa (BocTtouHo-Cnbumpckoe

YyacTtku pabot
BocT.-Cub.

Mope
Mope JlanTeBbIX

Mope)

['eokpuosnoruga, reomopdonornsa, ruaposiorms,
naneoreorpadgwusa, 6Guonorusi, no4BoBeaeHMe,
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mnr LCLUC Eeset e
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[maopoanHamMmmnka Mopst N akTuBm3aunst 6eperoBbix NPOLLECCOB
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TemnepaTypa u CONeHOCTb MOPCKOM BOAbI

MIr (Mappe_cane) LCLU(
N3MeHeHMe TemnepaTypbl Bo3ayxa N3meHeHne TemnepaTtypbl U COJNIEHOCTHU
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[maopoanHamMmmnka Mopsi N akTuBm3auns 6eperoBbix NPOLLECCOB
Sea hydrodynamics and the activity of coast processes

BCMOTpPA Ha noTensieHne

Y knumarTa, B bnvkanwume
AECATUNEeTU He OXXnaaeTcd
CYLLIeCTBEHHOWN aKTMBU3aLNN
NPOLIECCOB pa3pyLUEeHUs
MOpCKMX 6eperos Kak B
3anagHoMm, Tak n B
BOCTQYHOM CEKTOopax
Poccrncken ApKTukn

[MporHo3 paspyLieHnss MOPCKMUX beperos
Ha ONuXxavwiue gecAaTuneTus
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N3meHeHune obLien n LIToOpMOBOU 3HEPrun BOJIH
BO BpemeHu, Mappe-Cane
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[maopoanHamMmmnka Mopst N akTuBm3aunst 6eperoBbix NPOLLECCOB
Sea hydrodynamics and the activity of coast processes




BnusHue KPUOIreHHoro CtTpoeHnd Ha ANHaMUKy

Il Teppaca

70

mnr O6eperoB. Mappe-Cane, 3anagHbin Aman | LCLU
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[MopoanHamuka Mopsi U akTuBm3aLmsa 6eperoBbix NPOLIECCOB

Sea hydrodynamics and the activity of coast processes

b

CpegHue BENMNYNHBI OTCTYNaHUS OANHAKOBLI, HO N3MEHYNBOCTb OTCTYNaHNSA Ha TPETbLEN
Teppace (cT. oTkn.-10,8 M.) Bbllwe, 4emM Ha BTOpou (CT. OTKM.-8,0 M.) 3a CHET BKINHOYEHUM

BHYTPUTPYHTOBbLIX J1b0OB



Stress-strain conditions and stability of the
Arctic coastal slope: the assessment by use
of seismic-service

A.G.Skvortsov | LeLuc |

‘Wave pattern of the longitudinal waves in the active layer
(profile 1) (Cape Bolvansky, 2002)
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The seismic key-sitel Ty

3 | Anisotropy strain line |

The assessment of stress-strain conditions
and stability of coastal slope seismic loggening

. || The reliable ion on the st strain conditions of slope can be
received on the basis of the data on compressional seismic wave velocity
and their anisotropy In the seasonally thawed part of a geological section (1
m thickness layer).

The seismic hes held in Sep . 2002 at cape Bolvansky at the
northern slope about 25 m in height allows lo frace the weakened zone in the
aclive layer. Nearby the seismic key-site a crack In soll is found as the
P of this weakened zone.

] The development of discontinuity and cracks In frozen ground massif In the

same zone Is possible in the fulure. The assessment of seismic data on the

BblcokopaspeluatLLas ceicMopasBena e T e e e T e L
- TgpoanHaMmka Mops U akTMBU3aLns GeperosbIX NMpoLEeccoB
Sea hydrodynamics and the activity of coast processes




Ycnosu4a cylectsoBaHma cybakBaribHOW MepP3SoThl 2. Kpnonuto3oHa
Condition for existences of the sub-sea permafrost npuopexHo-wenbgoBoun

o6nacTtu n 6eperoBoun 30HbI
2. Off-shore and coastal

permafrost
2.2. YcnoBus cylecTBOBaHUA cybaKBaribHOM MepP3noThl

Condition for existences of the sub-sea permafrost

OueHb BaXkHbIM HanpasneHNeM UCCea0BaHNN ABMSIETCA BbISIBIIEHWE YCNOBUMN
CyLLeCTBOBaHUSA cybakBanbHON MepP3roThl. ATO KNKYEBOW BOMPOC, NOCKOSbKY €ro peLleHmne
Nno3BonseT PakTUYECKN peLlnTb NPobnemMy OLEHKM pacnpocTpaHeHnsa cybakBanbHOM
MEpP3noTbl U NO3BOMSET Takke NPOBOAUTbL MOAENMPOBaHME NPOLIECCOB Aerpagauunm u,
HaobopoT, arpagauum Mep3noThbl B NpUbpexHo-LLensoBon obnactu.




Ycnosus cylecTtBoBaHMA cybakBaribHOM MepP3noThl
Mnr Condition for existences of the sub-sea permafrost
Pabo4as Bepcusa kapTbl TEeMnepaTyp MOPCKOro aHa LCLUC

3anagHoro cektopa Poccunckon ApKTUKn

New map of the sea bottom temperature. The western
sector of the Russian Arctic

_ N ; Shirokov,
ol N aee Vasiliev, 2007

. B Bottom sea
. RN N g < (% temperature (C)

HavaTbl paboTbl MO COCTaABMNEHMIO ANEKTPOHHBIX KapT CybakBanbHOM MepP3MnoThl Ha Wenbde apkTuiecknx mopen Poccuum.
B kavecTBe nepBoro wara co3gaHa kapTa TemnepaTyp MOPCKOro AHa 3anagHoro cektopa Poccunckon ApKTUkn



oro mopsi Ycnosus cylecTBoBaHUA cybakBaribHOM Mep3noThl
Condition for existences of the sub-sea permafrost

YcnoBus 3aMep3aHnA 3aCOJIeHHbIX Nopoa -

Freezing of salty ground on the bottom =
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BaxHoe crneacrtBue: npu temnepartype npuaoHHOU BoAbl (M MOPCKOro
nHa) -1,8 °C nopoabl ¢ coneHocTbio HMXe 1.2% ByayT Mep3nbiMu, a ¢
coneHocTbio Bbiwe 1.2% - oxnaxaeHHbIMU. BOo3MOXHO, 3TO AAIBNSAIeTCA
rmaBHOM NMNPUYNHOU CyLLECTBOBaAHUA OCTPOBHOU NOABOAHON MEP3NOThl.



[Mpocdunnb noBepxXHOCTU Mep3s10Tbl MO AaHHbLIM
mar| OypeHus. XapacoBeu, 3anaaHbin SiMan |LcLuc

[lpuBeneH pesynbTaTt U3y4YeHUa 3arneraHma KpoBnvu Mep3noThl B panioHe Xapacosed,
3anagHbln Aman. Kak 6yato KpoBng Mep3rioThl CHMXKAETCS BMOSHE 3aKOHOMEPHO U
oxugaemo. OgHako, BCEro B HECKOMbKNX KM K 3anagy OT 3Toro npoduns obHapyxeH
MacCuB Mep3noThbl, KOTOPbIA MO KIacCUYeCKNM NpeacTaBeHUssM HUKaK He MOXeT TaMm

CyLLLeCTBOBaTb

% | Permafrost surface in the sea.
| Western Yamal. Drilling data |
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=1 Ycnosusa cyulectBoBaHMA cybakBanbHOW MEP3oThl S
=| Condition for existences of the sub-sea permafrost




Mpodunb NOBEepXHOCTU MepP3NoThbl N0 AAHHbIM

mar| OypeHus. XapacoBeu, 3anaaHbin SiMan |LcLuc

[lpuBeneH pesynbTaTt U3y4YeHUa 3arneraHma KpoBnvu Mep3noThl B panioHe Xapacosed,
3anagHbln Aman. Kak 6yato KpoBng Mep3rioThl CHMXKAETCS BMOSHE 3aKOHOMEPHO U
oxugaemo. OgHako, BCEro B HECKOMbKNX KM K 3anagy OT 3Toro npoduns obHapyxeH
MacCuB Mep3noThbl, KOTOPbIA MO KIacCUYeCKNM NpeacTaBeHUssM HUKaK He MOXeT TaMm

CyLLLeCTBOBaTb




Ceuncmoreonornyeckue
pa3pe3bl no npodunam

(no ocn X — pacctosiHMe BAONb
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Ycnosus cylecTtBoBaHMA cybakBaribHOM MepP3noThl
Condition for existences of the sub-sea permafrost

LCLUC Bolvanskii key-site, Skvortsov
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Permafrost surface at the
sea bottom. Seismic data
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PesynbTaThl reonoro-reokpuosnorndecknx pabot HAC «WBan lNMeTtpoB», M. Kapckoe, M. JlanTeBbix.
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[MocTKpUoreHHble
NyCTOTbI
SMUKPUOTEHHbIX U
CUHKPUOTEHHbIX
OTNOXEHUN
Cnaratowme gHo
M.JlanTteBbiX

Ha rny6. mopa 30m

Laptev sea, 30m depth, frozen bottom sediments







