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®doHA nopgaepXku nyénnyHon gunnoMmatum nmeHn A.M. F'opyakoBsa co3faH 2 desparns 2010 r.
Yupepgutenem ®oHpa aensetcs MMHUCTEPCTBO MHOCTPaHHLIX gen Poccunckon degepauym.
Mwuccua @oHfa — cogercTBme y4acTmo POCCUMCKUX U 3apyBeXXHbIX HEMPaBUTESTLCTBEHHbLIX OPraHu-
3auui B MeXOyHapoOHOM COTPYOHUYECTBE N aKTMBHOE BOBJIEYEHUE MHCTUTYTOB rpaxkgaHCKoro o6-
LecTBa BO BHELLUHENONUTUYECKMIA NpoLecC.
C aton uenbto oHA;
OKasblBaeT (PMHAHCOBYIO MOJAEPXKKY POCCUNCKUM W MHOCTPaHHbIM HIMO ans peannsaumm
MPOEKTOB B cdpepe nyonm4HON QunsiomMaTum;
NPOBOOUT COOCTBEHHbIE MPOrpaMMbl U NMPOEKTLI AJ11 MOSIOAbIX 3KCMEPTOB, NMOJSIUTOSIOrOB,
06LLECTBEHHUKOB U XYPHAJINCTOB;
B3anMOJENCTBYET C UCCenoBaTeSlbCKUMU LIEHTPaMy B pamMKax aHanmTn4ecKoro
obecneyeHns BHELLHEN NONUTUKKU Poccun;
CMOCOOCTBYET CO3AaHNI0 ONCKYCCUOHHBIX Mowanok B Poccun 1 3a ee npegenamu.

The Alexander Gorchakov public diplomacy fund was founded on February 2, 2010.

The founder is the Ministry for Foreign Affairs of the Russian Federation.

The Fund’s mission — promotion of participation of the Russian and foreign non-governmental
organizations in international cooperation and active involvement of the institutes of civil society in

foreign policy process.
For this purpose the Fund:
¢ Provides the NGOs with the financial support for the public diplomacy projects;
* Organizes programs and projects for young experts, scientists, public figures and journalists;
* Interacts with think tanks within the analytical providing of Russian foreign policy;
e Promotes creation of discussion platforms in Russia and beyond.
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Om pedakmopa | Feom the editoe

YBAXAEMBIE YNTATEJIN!

Mepen Bamu yxe cegbmoin HoMep XypHana «ApKTU4eCKoe 0603peHne». STOT Bbl-
MYCK HaM KaXeTCst 0COGEHHO BaXKHbIM M aKTyarbHbIM, Tak kak 2021 rog ctan 3Hako-
BbIM A7151 APKTVKM MO MHOMMM MPUHMHAM, OfHa U3 KOTOPbIX — 25-neTne ApKTUHECKo-
ro coBeTa, NOXanyn, BaXKHENLLE opraHnsaumm MexgyHapogHoOro CoTpyaHNYecTsa B
pervioHe. Henb3a He OTMETUTb, YTO «KPaCHOM HUTLIO» BCEX CTaTen TeKyLLEero Homepa
MPOXOAMT TEe3MC O 6e3arbTePHATVBHOCTU KOHCTPYKTUBHOMO COTPYAHMYECTBA.

B aTom rogly BO306HOBMNAack peanuaaums psga KpynHbIX TPaHCMOPTHbLIX U HedTera-
30BbIX MPOEKTOB, a TaKXKe NPOAOIHKUIACh MHTEHCUBHASA LdhpoBMU3aLms Hekorga «aa-
NEKON OT umBMAM3aumnm» APKTUKWU. HUKOrO yxxe He yauBASIOT MHOMOYMCEHHbIE NPOo-
€KTbl M0 NPOKIIaaKe ONTOBONOKOHHOMO Kabens, pa3meLLieHrs Aara LeHTPoB 1 pas3su-
TUA KOMMYHWKALMOHHBIX CUCTEM.

CerofiHs Mbl MOXEM C YBEPEHHOCTBIO CKadaTb, YTO APKTVKA y>Ke ceryac Kno4eBom
PervioH Asis MMPOBOroO PasBUTUS U B MEPCNEKTUBE ero 3HadeHve 6yaeT TONMbKO BO3-
pactarb.

Monaraem, 4To HaLLm yeunus 6ygyT BO3HarpaXkaeHbl, M B3aMMOBbIrOOHOE MeXAyHa-
pofHoe COTPYAHNYECTBO B APKTUKE GYAET YKPEennATLCs.

Voaum!

Ceprevi lpnHsies,
rnaBHbIV pefakTop

DEAR READERS!

You are holding the seventh issue of the “Arctic Review”. This issue seems to us
especially important and relevant, since 2021 has become very important year for the
Arctic for many reasons, one of which is the 25th anniversary of the Arctic Council,
perhaps the most important organization of international cooperation in the region. The
common thread of all articles in the current issue is the thesis aboyt the necessity of
constructive cooperation.

This year a number of large transport and oil and gas projects recommenced as
well as the intensive digitalization of the Arctic, which was once «far from civilization»,
continued. Numerous projects for laying fiber-optic cables in the Arctic, data centers
stationing and developing communication systems are no longer surprising.

Today we can say with confidence that the Arctic is a key region for global development
and its importance will only increase in the future.

We believe that our efforts will be rewarded, and international collaboration in the
Arctic will be strengthened, including through our efforts.

Best wishes to all readers!

Sergey Grinyaev,
editor-in-chief
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GERMANY

Membership in the Arctic Council
Observer status since 1998
FEPMAHUA

YneHcTBO B APKTUYECKOM COBETe
Cratyc Habnogartens ¢ 1998

NETHERLANDS

Membership in the Arctic Council
Observer status since 1998
HWAEPNAHAbI

YneHcTBO B APKTMYECKOM COBETE
Cratyc HabntopaTens ¢ 1998

UNITED KINGDOM
Membership in the Arctic Council
Observer status since 1998 S %
BEJINKOBPUTAHUA 7/'1 R

YneHcTBO B APKTMYECKOM COBETE
Cratyc HabntopaTens ¢ 1998

POLAND

Membership in the Arctic Council
Observer status since 1998
MOJIbLLA

YneHcTBO B APKTUYECKOM COBETE
Craryc Habntopatens ¢ 1998

FRANCE

Membership in the Arctic Council
Observer status since 2000
GPAHLUMA

YneHcTBO B APKTUYECKOM COBETE
Cratyc Habntopatens ¢ 2000

SWITZERLAND

Membership in the Arctic Council
Observer status since 2017
LIBEALIAPKS

YneHcTBO B APKTMYECKOM COBETE
Cratyc Habntopatens ¢ 2017
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Ctpanbi-Habnwoparenu
ApKTnyeckoro coBera
Arctic Council
observer countries

CTpaHbl - YneHbl
ApKTu4eckoro cosera

THE UNITED STATES
Membership in the Arctic Council
Permanent member since establishment in 1996
Chairmanships
1998-2000, 2015-2017

CLIA
YneHcTBo B ApKTUYECKOM COBETE
[TOCTOSHHBIA YNEH C MOMEHTA y4pexaeHus B 1996
MpeacenarenscTo
1998-2000, 2015-2017

¥

CANADA
Membership in the Arctic council
Permanent member since establishment in 1996
Chairmanships
1996-1998, 2013-2015

KAHAOA
YUneHcTBO B APKTUYECKOM COBETE
[MOCTOSHHbIN YNeH C MOMEHTA yupexaeHus B 1996
MpepcenarenscTeo
1996-1998, 2013-2015

THE KINGDOM OF DENMARK
Membership in the Arctic council
Permanent member since establishment in 1996
Chairmanships
2009-2011

KOPOJIEBCTBO JAHUA
YUneHcTBo B APKTUYECKOM COBETE
MoCTOSHHbI YieH ¢ y4pexaeHns B 1996
MpepacenatenncTso
2009-2011

ar

ICELAND
Membership in the Arctic Council
Permanent member since establishment in 1996
Chairmanships
2002-2004, 2019-2021

NCNAHANA
YneHcTBO B APKTMYECKOM COBETE
[TOCTOSHHBIN YieH C MOMEHTa y4pexaeHus B 1996
MpepcenarenscTeo
2002-2004, 2019-2021
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RUSSIA
Membership in the Arctic Council
Permanent member since establishment in 1996
Chairmanships
2004-2006, 2021-2023

POCCUA
YneHcTBO B APKTUYECKOM COBETE
[TOCTOAHHBIN YNEH ¢ MOMeHTa y4pexxaenus B 1996
MpeacenarenLcTeo
2004-2006, 2021-2023

FINLAND
Membership in the Arctic Council
Permanent member since establishment in 1996
Chairmanships
2000-2002, 2017-2019

GUHNAHANA
YneHcTBO B APKTUYECKOM COBETE
[MOCTOSIHHBIN YNeH ¢ MOMeHTa yupexaeHuns B 1996
lMpepcenarenLcTeo
2000-2002, 2017-2019

SWEDEN
Membership in the Arctic Council
Permanent member since establishment in 1996
Chairmanships

2011-2013

LUBELINA
YneHcTBO B APKTUYECKOM COBETE
[MOCTOSHHbIN YNeH C MOMEHTA yupexxaeHus B 1996
lMpepcenarenscTeo
2011-2013

NORWAY
Membership in the Arctic Council
Permanent member since establishment in 1996
Chairmanships
2006-2009

HOPBEINA
YneHcTBO B APKTUYECKOM COBETE
[MOCTOAHHDIA YNeH ¢ MOMeHTa yupexxaeHus B 1996
MpepcenarenscTeo
2006-2009

CtpaHbi-HabnwoparTenu
ApKTnyeckoro coBerta
Arctic Council
observer countries

SPAIN
Membership in the Arctic Council
Observer status since 2006

WUCMAHKNA
YneHcTBO B APKTMYECKOM COBETE
Craryc Habntogarens ¢ 2006

CHINA
Membership in the Arctic Council
Observer status since 2013

KUTANCKASI HAPOHAS PECMYBJIMKA
YneHcTBO B APKTUYECKOM COBETE
Cratyc Habntopatens ¢ 2013

INDIA
Membership in the Arctic Council
Observer status since 2013

PECNYBJINKA UHANA
YneHcTBO B ApKTUYECKOM COBETE
Cratyc Habnopatens ¢ 2013

ITALY
Membership in the Arctic Council
Observer status since 2013

UTANNA
YneHcTBO B ApKTUYECKOM COBETE
Craryc Habnogatens ¢ 2013

SINGAPORE
Membership in the Arctic Council
Observer status since 2013

PECINYBJINKA CUHTANYP
Craryc Habnogatens ¢ 2013

JAPAN
Membership in the Arctic Council
Observer status since 2013

ANOHNA
YneHncTBo B ApKTUYECKOM COBETE
Cratyc Habnoaatens ¢ 2013

SOUTH KOREA

Membership in the Arctic Council
Observer status since 2013
PECIMYBJINKA KOPES

YneHcTBO B APKTUYECKOM COBETE
Craryc Habntogarens ¢ 2013
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['YOKUHCKUIA

B cootBeTcTBMM C noctaHoeneHnem [lpaButenscTea Poccuickon
®epepaumm ot 13.05.2021 r. Ne729 ¢ uenbto y4acTua B nporpaMmMe
cTpaTernyeckoro akagemMmyeckoro nuaepcraa «[puopurtet — 2030»
B HOMMHaAUMU «MCCreaoBartesibCckoe nMaepcTBo» [YOKUHCKUA YHU-
BepcuTeT paspadoTan [Nporpammy passutus, NpegycMaTpuBaroLLyto
KapOvHaIIbHYHO TpaHcopMaumio Hay4HO-obpasoBaTesibHOM  aes-
TENbHOCTN YHUBEPCUTETA, a TakxXe pasBuUTUE TPeX CTpaTernieckmx
MPOEKTOB B MHTEpecax TOMSIMBHO-OHEPreTUYECKOro KOMIekca: pas-
paboTKa HOBbIX MMOPUOHLIX MarepuasioB U NPOLECcCcoB s Aekap-
60HN3aLMN SIKOHOMMIKM, CO3aHME MMOPTOOMNepeXatoLLMX TEXHOSO-
M N CUCTEMbI UCTbITaHWMI 06opyaoBaHua B TOK, pa3paboTka Ho-
BbIX HU3KOYITIePOAHbIX SHEPrOHOCUTESEN.

Kaxapii U3 3asBMeHHbIX MPOEKTOB UMEET 60SbLLIOE 3HAYeHVe s
pa3BUTUA APKTUHECKOrO PErMOoHa, TakK Kak OHW B 3HAYUTESNIbHOM CTe-
MeHN HanpaeeHbl Ha PasBUTUE TEXHOSMOMMW AN YOAreHHbIX TEXHO-
NOrNYECKMX OOBEKTOB B CIIOXKHbIX NMPUPOOHO-KITUMATUHECKMX YCI10-
BUSIX C 9KCTPEMASTbHO HU3KUMW TeMMepaTypamu.

Bukrtop leopruesny MapTbiHoB,

pektop PI'Y HedpTn v raza (HAY) umenn .M. TybknHa, LOKTOP 3KOHOMUYECKUX HAyK, Npodeccop

Ha4aNbHUK YnpaBneHus ctparernyeckoro passutis PIY Hedotn v raza (HIAY) umenn .M. Ty6kuHa,

KaHAWOAT TeXHUYECKUX HayK, JOLEHT
Avutpuit Hukonaesny XeasaeBckui,

Ha4aNIbHKK OTAEeNa Hay4Ho-06pa3oBaTenibHon uHTerpauun PIy vedotv u raza (HY)
umeHun .M. Ty6KnHa, kaHamaaT TeXHNHecKnx Hayk

Unbsa Bagumosu4 GCamapun,

LOLEHT Kadpeapbl aBTOMaTU3aLmy TexHonornyeckux npouveccos PI'Y HedpTu n rasa (HIAY)
umenn .M. Ty6kunHa, Kanamaat TeXHUYeCKMX HayK, AOLEeHT



YHUKanbHOCTb

'Y6KUHCKOrO  yHMBEpCUTe-
Ta Kak NOMIMTEXHN4YECKOro YHUBEpcuTeTa, Ha-
yyHas n obpasoBaTenbHas OEeATeNIbHOCTb KO-
TOPOro MOMHOCTLIO OXBaTbIBAOT BECb CMEKTP
HanpaBneHUn Hay4YHO-TEXHUYECKOro nporpec-
ca TOMNJSIMBHOW 3HEPreTUKM U XUMWUX YrNeBOao-
pondoB, opmMupyeTcs KoMmekcom (noptdo-
NMO) KOMMNETEHUMIA YHUBEPCUTETA, UHTENIEKTY-
anbHbIMW pecypcammn YHUBEPCUTETA, LLUMPOKUM
CMEKTPOM TBOPHECKWX CBA3EW YHMBEpCUTETa C
LeHTpaM1 akageMU4ecKon 1 OTpacneBow Hay-
KW, CUCTEMHOCTbIO MOAXOAA, WHHOBaLMOHHON
MaTepunanbHO-TEXHMYECKON 6a301. DTO NO3BO-
neT npenogaBaTtensM By3a B COTPyOHMYECTBE
C BEOyLUUMW Y4EHbIMW BbINOMHATL MEXONCLU-
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Gubkin University as a
leader in hydrocarbon,
carbon, hydrogen,
energetics and
rational environmental
management

Viktor Georgievich Martynov — rector, National University of Oil and
Gas «@ubkin University», doctor of economics, professor

Paul Kirillovich Kalashnikov — head of strategic development devi-
sion, National University of Oil and Gas «Gubkin University», candidate
of technical sciences

Dmitry Nikolaevich Zhidyaevsky — head of the scientific and educa-
tional integration department, National University of Oil and Gas «Gub-
kin University», candidate of technical sciences

llya Vadimovich Samarin — associate professor, department of au-
tomation of technological processes, National University of Oil and Gas
«Gubkin University», candidate of technical sciences, associate professor
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Under the decision of the Government of the Russian Federation
of 13.05.2021 Ne729 for participation in the program of strategic
academic leadership «Priority - 2030» in the nomination «research
leadership», Gubkin University developed the Program of devel-
opment, providing for a radical transformation of the university’s
scientific and educational activities, as well as the development of
three strategic projects for the fuel and energy complex which are:
development of new hybrid materials and processes for the decar-
bonization of the economy, establishment of import-substituting
technologies and equipment testing system in FES, and develop-
ment of new low-carbon energy carriers.

Each of the declared projects is of great importance for the de-
velopment of the Arctic region, as they are largely aimed at the
development of technologies for remote technological objects in
complex natural and climatic conditions with extremely low tem-
peratures.

Uniqueness of Gubkin University as a polytechnic university, whose
scientific and educational activity completely covers the whole spec-
trum of scientific and technical progress of fuel energy and hydrocarbon
chemistry, is formed by complex (portfolio) University competences,
intellectual resources of the university, wide range of creative links of
the university with centers of academic and branch science, system
approach, innovative material and technical base. This allows the uni-
versity’s teachers, in cooperation with leading scientists, to carry out in-
terdisciplinary integrated world scale projects using the unique research
infrastructure of the university. The uniqueness of the university makes
it possible to train engineers and scientists with systematic thinking, ac-
cess to the hydrocarbon, carbon, hydrogen, energy and environmental
management industries in their entirety, with an understanding of the
place, role and importance of each link in the chain of technological
transformation as well as of the value formation of the final product ac-
knowledgment. The training strategy chosen by the university custom-
arily gives its graduates an advantage in employment in both domestic
and foreign companies, promoting career and personal growth.

Crparermueckoe  NosuuonMpopatue  [yo-
KMHCKOTO YHUBCPCHUTETA COOTBCTCTBYET 1iC-
Ja, paspadorannbm B 2015 rogy [enepadb-
nont accamOgecit OON B KauecTBE «JIaHA
JIOCTIKCHUG JIYUIETO U GOJICE YCTOMIUBOTO
OYAYWETO AId BCCX» U TMOJHOCTBIO COOTBET-
CTBYCT KOHUCTILHAM MEPUHIOBOM U LUKJINUC-
ckoit (FSG) DKOHOMUKL

The

strategic  positioning  of
Gubkin University corresponds
to the goals developed in 2015
by the UN General Assembly as
a «plan to achieve a better and
more sustainable future for all>
and fully meets the concepts of
the Cherning and Cyclic (ESG)

cconomy requirements.

NAMHapHbIE KOMMJIEKCHbIE MPOEKTbl MUPOBOro
MacLuTaba ¢ MUCrosib30BaHNEM YHUKaNbHOM UC-
cnepnoBaTenbCKON MHPPaCTPYKTYpbl YHUBEPCU-
TeTa. YHWKanbHOCTb YHUBEpCUTETA MO3BONS-
€T BECTU NOAroTOBKY MHXEHEPHbIX U Hay4HbIX
KagpoB, ob6nafarwLimMX CUCTEMHBIM MbILLIEHW-
eM, BUOEHWEeM YrneBOAoOpOOHON, YrreponHoOMu,
BOLOPOAHOW MHOYCTPUN, IHEPreTUKM 1N paumo-
HanbHOro MPMPOAONONb30BaHMSA B UX LENOCT-
HOCTW, C MOHUMaHMEM MecCTa, POfM U 3Ha4u-
MOCTWU KaXKOro 3BeHa B Lienoykax TEXHOOoru-
YeCKMX nepepenos, U POPMUPOBAHUS CTOMMO-
CTW KOHeYHbIX NpodykToB. BeiGpaHHasn yHuBep-
CUTETOM CTpaTervsi NOAroToBKU TPaAVLMOHHO
obecne4ymBaeT BbINYCKHMKaM-TYOKMHLAM Npeu-
MyLLECTBO Npu TPyOOYCTPONCTBE Kak B oTe4e-
CTBEHHbIX, TaK U 3apy6eXHbIX KOMNaHUsX, Cro-
COBCTBYET KapbepHOMY W IMYHOCTHOMY POCTY.



Ctparternyeckoe nosuuuoHmpoBaHve [y6-
KMHCKOro yHMBEpCUTETA COOTBETCTBYET LIENsM,
paspaboTtaHHbiM B 2015 rogy leHepanbHon ac-
cambneern OOH B kKayecTBe «MnnaHa OOCTUXe-
HUS nydwero n 6onee yctondmsoro 6yaylie-
ro Ans Bcex» W NOfHOCTbI0 COOTBETCTBYET KOH-
uenumaM LeprHroBon mn umknundeckon (ESG)
3KOHOMUKKN. Kpome TOro, BaXHO OTMETUTb, YTO
BCA [OEATENbHOCTb YHMBEpCUTETa Harnpasfe-
Ha Ha OOCTMKEHME HaUMOHanbHbIX Lenen pas-
ButMa Poccuinckon depepaumm Ha nepuvog oo
2030 roga B cOOTBETCTBMM C yKa3om lNpeanger-
Ta Poccuiickon ®epepaumm ot 21 niona 2020 r.
Ne474 «O HaumoHanbHbIX Lensax passutusa Poc-
cuickon ®efgepauunmn Ha nepuog 0o 2030 roga».

OrpaHnyeHns n BbI30OBbl, TpebyloLime y4ye-
Ta npu POpMMPOBAHNN OOMTOCPOYHbIX MaHOB
passutna 'YGKMHCKOro yHMBepcuTeTa, nogpas-
OEnsTCS HA BHELLUHWE U BHYTPEHHME.

K OCHOBHbIM OFpaHU4eHUsAM 1 BbI30BaM, BNu-
AOLLNM Ha OeATeNbHOCTb ['YBKMHCKOro yHuBep-
cuTeTa, OTHOCATCS:

*  «3efieHas NnoBecTka» B peasibHOM CeKkTope
MWPOBOW S3KOHOMMWKM;

* ycYeprnaHme BO3MOXHOCTEN 3KOHOMUYE-
CKoro pocta P®, 0OCHOBaAHHOrO Ha 3KCTEHCUB-
HOW 3KCnyaTaumm CbipbeBbIX PECYPCOB;

e BO3pacTaHuWe aHTPOMOreHHbIX Harpy3oK Ha
OKpyXatoLLyto cpeay;

* pasHoobpa3sve WCTOYHMKOB I3Heprum, pae-
LeHTpanua3auus sHeproobecneyeHus, HapyLue-
HWe CTabunbHOCTUN N YCTONYMBOCTU CUCTEMBI;

®*  HOBbl€ BHYTPEHHWE W BHELUHWE Yrpo3bl, 06-
YCINOBJIEHHbIE POCTOM MEXOYHAPOOHOW KOHKY-
PEHLMU U KOHPITUKTHOCTW;

* TeHAeHUUs K 3aKpbITOCTU WH(OPMaLMOH-
HbIX KOHTYPOB OTpacneBbIX KOMNaHWN.

aem  Apkmuueckomy coBemy
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YJIEHbI APKTUHECKOIO COBETA OBCYANIIN LLATA
MO PEAJIM3ALINN CTPATEIMHECKOIO MNJTAHA OPTAHUSALINA

CtpaHbl — uneHbl ApkTtuyeckoro coseta (AC) Ha 3acegaHWM KomuTeTa
CTapLUMX AOJHKHOCTHbIX JIUL, 06CYAVIM NEPBOHaYasIbHbIE LLiarv rno peanusa-
LK CTpaTern4yecKoro njiaHa opraHm3auuu.

Kak coobLuaer npecc-cnyx6a poccurickoro MWa, nepBoe nop poCCUCKUM
npepcepaTensCTBOM 3acefaHne komureta npolusio 29—-30 mioHs B MockBe B cMe-
LUaHHOM dhopMaTe Ha nmoLlaake NoCTOSAHHOIro MpefcTaBuTenscTea Pecny6nmnku
Caxa (fkyTusi) npu npeavpeHTe Poccun.

«B xoge ABYXOHEBHOro 3acefaHus CTpaHbl-4YS1EHbl M MOCTOSIHHBIE YYACTHUKM
COBeTa OT OpraHn3aLmin KopeHHbIx Hapogos Ceeepa 06CyAvM MOJANTbHOCTU CO-
BMECTHOW paboThl MO peanu3aummn nopyHeHUin MUHUCTPOB MHOCTPaHHbIX Aer, OT-
paxéHHbIX B PelkbsBUKCKoM aeknapauum AC, a Takke nepeBoHaYalibHble Luarn
0N JOCTWKEHWS MPUOPUTETHBIX Lienen ctparternyeckoro nnaHa AC, ogob6peHHoro
B Mae 9T0ro roga», — rosoputcs B coobLieHn M PO.

CriegyroLLyo BCTPEYY Y4YaCTHUKOB KOMMUTETA CTapLUMX OO/MKHOCTHBIX ML, U
nneHapHoe 3acefaHne ApKTMHECKOro COBETA 3amiaHnpoBaHoO nNpoBecTu B Cane-
xapge B Hosi6pe 2021 roga.

Uctounmkn: https./ru.arctic.ru/international/20210705/996181.html

ARCTIC COUNCIL DISCUSSES METHODS TO IMPLEMENT ITS
STRATEGIC PLAN

The Arctic Council member states discussed initial work to implement
priorities of the newly adopted 2021-2030 Strategic Plan held at the level of
senior officials.

According to the press service of the Russian Foreign Ministry, the council’s first
executive meeting under the Russian Chairmanship was held in a hybrid format at
the Permanent Representation of the Republic of Sakha (Yakutia) to the President
of Russia in Moscow on June 29-30.

“During the two-day event, the Senior Arctic Officials and Permanent Participant
Heads of Delegation focused on the steps to be taken to implement the Reykjavik
Declaration, which was adopted by the ministers of the eight Arctic states during the
Arctic Council Ministerial meeting in May 2021, as well as initial work to implement
the priorities of the newly adopted Strategic Plan,” the press release says.

The next meeting of the Senior Officials and a plenary session of the Arctic Council
will be held in Salekhard in November 2021.

Source: https:/arctic.ru/international/20210705/996203.html
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DeaJusalua neIeBoil MOACU MPSATONAracT IyOoKylo TpaHCPOPMAIMIO BCEX
OCHOBHBIX BUJOB ACATEJABHOCTH ['YOKMHCKOTO YHUBEPCUTETA U BKJIIOYACT B CcOd
KOMILIEKCHEIE MEPONPUATUA N0 CASAVIOMUM TOMMTUKAM: OOPasOBaTE.IbHAd 110-
JUTUKA, HAYYHO-UCCJCIOBATCIBCKA] NIOJUTHUKA U NOJUTHKA B OOJACT! MHHOBALMH 1
KOMMEPLUAIUBANY PASPAOOTOK, MOJOICKHAA NOJUTUKA, NOJUTUKA YIPABICHUI
YCJIOBCUCCKUM KANUTAJIOM, KaMIyCHAd M MHCPPACTPYKTYPHAC NOJUTUKE, CUCTC-
JMa YIPABJCHUI YHUBCPCUTETOM, (DUHAHCOBAA MOJCJb YHUBCPCUTETA, TIOJUTHKE
B 00JacT UPPOBOT TPAHCOPMALWH, TIOMNTUKA B OOJNACTH OTKPHITBIX JAHHBIX.

The strategic positioning of Gubkin University corresponds to the
goals developed in 2015 by the UN General Assembly as a «plan to
achieve a better and more sustainable future for all» and fully meets
the concepts of the Cherning and Cyclic (ESG) economy requirements.
Moreover, it is important to note that all the university’s activities are
aimed at achieving the national development goals of the Russian Fed-
eration for the period up to 2030, in accordance with the Decree of the
President of the Russian Federation dated 21 July 2020 Ne474 «On the
national development goals of the Russian Federation for the period up
to 2030».

The constraints and challenges that must be taken into account in
formulating the long-term development plans of Gubkin University are
divided into external and internal ones.

The main constraints and challenges affecting the work of Gubkin
University include:

* «Green Agenda» in the real sector of the world economy;

* Exhaustion of the economic growth potential of the Russian Federa-
tion based on extensive exploitation of raw materials;

¢ Increasing anthropogenic pressures on the environment;

e Diversity of energy sources, decentralization of energy supply, dis-
ruption of stability and sustainability of the system;

* New internal and external threats arising from increased international
competition and conflict;

e The tendency to close information circuits of industry companies.

Overcoming these challenges and constraints is possible only with
active collaboration with the partner network and significant support by
the federal authorities.

Gubkin University, defining its role as a research leader in the field of
hydrocarbon, carbon, hydrogen industry, energetics and rational envi-
ronmental management, expects to implement by 2030 definitive model
«Gubkin University 4.0», which will lead to creation of an ecosystem for
the management of scientific research, educational and communication
interaction of specialists, consolidation of world scientific and educa-
tional resources for ensuring technological progress as a crucial factor
for the sustainable development of the Russian Federation.

The implementation of the definitive model implies a profound trans-
formation of all the main activities of Gubkin University and includes
comprehensive activities on the following policies: educational policy,
research, innovation and commercialization policy, youth policy, human
capital management policy, campus and infrastructure policy, university
management system, university financial model, digital transformation
policy, open data policy.

The
definitive model implies a profound

implementation  of  the
transformation of all the main
activities of Gubkin University and
includes comprehensive activities on
the following policies: educational
policy, research, innovation and
commercialization  policy,  youth
policy, human capital management
policy, campus and infrastructure
policy, university management system,
university  financial model, digital
transformation  policy, open data

policy.
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MpeoponeHne AaHHbIX BbI3OBOB W OrpaHuye-
HUIA BO3SMOXHO TONbKO MpU aKTUBHOM B3anMO-
OENCTBUM C NapTHEPCKOM CETbIO U MPU 3HA4U-
MOW noaaep>xke co ctopoHbl ®OUB.

'YOKUHCKMIA  YHUBEPCUTET, OnpenenstoLwmnn
CBOIO pPOfib UCCeaoBaTENbLCKOro nuaepa B 06-
nacTu yrnesogopoaHoN, yrnepogHon, Bogopoa-
HOW WHOYCTPUW, SHEPreTMKn M paumoHasnbHO-
ro NpMpoaononbL30BaHuA, npeanonaraeT pea-
nm3oBaTb K 2030 rogy uenesyo Mogenb «[y6-
KVHCKNA yHMBepcuteT 4.0», co3gaB aKocucTe-
MYy YNpaBfeHUs Hay4YHbIMW WUCCNefoBaHUAMM,
06pasoBaTeslbHO-KOMMYHUKALMOHHOI 0 B3auMo-
OencTBusa crneumnanucToB, KOHconMaauum Mu-
POBbIX Hay4HO-06pa30BaTENbHbLIX PECYypCcoB
Onsa obecneveHns TEXHMYECKOro nporpecca Kak
BaXKHeWLlero hakropa yCTOMYMBOro pasBuUTUS
Poccuinckon depepaumn.

Peanusauus uenesor Mogenu npegnonaraet
rny6oKyto TpaHctopMaumnio BCEX OCHOBHbIX BU-
0oB feaTtefnibHocTn N'YOGKUMHCKOro yHUBepcuTeTa
1 BKIIOYaET B ce65 KOMMSIEKCHbIE MEPONPUATUS
no cregyrowuM nonutnkam: obpasoBaTesibHas
nonuTuKa, Hay4yHo-uccrnegosartenbckaa nonu-
TUKa U NONUTUKA B 0611aCTU MHHOBALINMI N KOM-
Mepumanuaaumm paspadboTok, MonogexHas no-
NNTUKa, NONMUTUKA YNpaBfieHns YenoBeYeCKUM
KanuTasnioMm, KamnycHas v WHpacTpyKTypHas
nonuTuKa, CMCTEMa YrNpaBfeHUs yHUBepcUTe-
TOM, (pMHaHcoBas MOAeNb yHMBepcuTeTa, Mo-
nnTnKa B 0651acTu LMgpoBom TpaHchopmaumu,
NoNNTUKA B 061aCTU OTKPbITLIX AaHHbIX.

17

HA AMAJIE HAHAJIN NMPOEKTUPOBATb APKTUHECKYIO CTAHLINIO
«CHEX/HKA»

lMpoekTnpoBaHne MEeXAYHapOAHOW apKTMYECKOW CTaHUMM «CHeXWHKa»
Ha4yanocb B fiMano-HeHeukom aBToHOMHOM okpyre (AHAO), coo6wunu B
noHepenbHUk TACC B npecc-cny>x6e npaBuTeNnbCTBa OKpyra.

B npecc-cnyx6e pobasunun, 4To paHee rybepHaTop okpyra Omutpuii ApTio-
XOB nognucan cornalleHve no peanu3aumm npoekta ¢ pektopoM MoCKoBCKOro
h13mKo-TexHnYeckoro uHetutyta (MOTU) Omutprem JiBaHoBbIM. By3 npumet
y4acTve BO BCEX 3Tanax co3faHus U paboTbl «CHEXMHKM» - OT pa3paboTKy NPoeK-
Ta A0 NPOBEAEHNS MCCIeAOBaHNI HA CTaHLMK MOCIIe TOro, Kak oHa 6yAeT BBefeHa
B 3Kcryaraumo. Ha kamnyce nHCTUTyTa 6yaeT passBepHyTa KOHCTPYKLMS Nosu-
roHa [J1A NPoBefeHUst TECTOBbIX MHXMHUPUHIOBbLIX paboT. [Nocne TectuposaHns
060pyaoBaHve NePEBE3YT Ha AMar 1 UCMOSb3YIOT Kak YacTb LUTATHOM CTaHLMN.

MexgyHapogHas apktnyeckas ctaHumsa (MAC) «CHexuHka» [ofKHa cTaTb
MOSTHOCTBI @BTOHOMHBIM KOMIMJIEKCOM, paboTaoLLyM Ha 6a3e BO30GHOBMSIEMbIX
WCTOYHUKOB SHEPrm 1 Bogopoda (6e3 am3ensHoro Tornnvea). Pacnonoxenve 3na-
HU CTaHLWK CBEPXY HAMOMWHAET CHEXWHKY, MOTOMY MPOEKT U NOSTY4MI Takoe Ha-
3BaHue.

Uctounuk: https:/tass.ru/v-strane/11884901

THE CONSTRUCTION OF THE ARCTIC STATION «SNOWFLAKE>»
HAS STARTED IN YAMAL

The design of the international Arctic station “Snowflake” began in Yamal-
Nenets Autonomous District (YNAO), TASS reported on Monday in the press
service of the county government.

The press service added that the district governor Dmitry Artyukhov had previously
signed an agreement on the implementation of the project with the rector of the
Moscow Institute of Physics and Technology (MFTI) Dmitry Livanov. The university
will participate in all stages of creation and operation of “Snowflakes” - from project
development to research at the station after it is put into operation. On the campus of
the Institute will be deployed the construction of a test engineering site. After testing
the equipment will be transferred to the Yamal and used as part of the regular station.

The International Arctic Station (IAS) “Snowflake” should become a fully
autonomous system operating on renewable energy and hydrogen (without diesel).
The location of the station above resembles a snowflake, which is why the project
was named.

Source: https./tass.ru/v-strane/11884901
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KTn4ecKoro GoBera

BKJIAl BMO B PEAJIU3ALIUIO NPOIrPAMM
MO YCTONYMBOMY PA3BUTUIO

Bunnthanp Poman Menpenesuy, APKTVYECKOIO PEFVIOHA

AVNPEKTOP, AOKTOP TEXHUYECKUX HayK, npod)eccop N3BecTHO, 4TO ApkTuyeckun coseT (AC) sB-
Xan Banentuna MouceeBHa, NAETCS YHUKANbHON MeXAyHapoaHON MHMLUMA-
3aMeCTuUTe/lb AMPEKTOpPa, AOKTOP reorpapuyeckunx Hayk, ;2:%: F;;ff::ﬂ” Fr’l"gz:f;ﬁ’liz “aOCKF;‘iﬂZTCE:(‘;“)"(
[MAPOMETEOPONOrMYECKHIA HAYYHO-MCCNE[0BATENbCKMIl mcyﬂapﬂm ik y‘-IaCTHVIKF())B Conora
LieHTp Poccuiickoit deaepauinn, a Takxke psfa MexAyHapoaHbIX OpraHu3aLuii,
Mocksa, Poccus obnaparolimMx B ApKTUYECKOM COBETe CcTaTty-

com Habntopartens. 3a 25 neTHWIA Nepuog, CBO-
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en akTMBHOW feaTenbHocTn CoBeT NpOAeMOH-
CTpUpOBaJ BbICOKYIO 3(PPEKTUBHOCTL B peanu-
3aumm NPUHLMNOB YCTOMYMBOIo pa3suTus B Ap-
KTMYECKOM pernoHe B pamkax pewueHun PKUK
OOH. NcTopunyeckn Cnoxmnocs, 4To Hanpasne-
HMe Mo OXxpaHe apKTU4ecKMX 3IKOCUCTEM OcTa-
eTcs npuoputeTHbIM B gesitensHoctn AC. Mpu
STOM paccMOTpeHmne ApYrx BaXHbIX Hanpaene-
HWU NO BONPOCaM COLManbHO-3KOHOMMNYECKOrO
pas3BMTUA TakXe Hepas3pbIBHO CBA3AHO C 3aja-
YaMu COCTOSIHUA OKpY>KatoLLlen cpefbl.

[ L

us and prospects

{ services in polar
regions under the
auspices of the Arctic
Council

Roman Mendeleevich Vilfand, Valentina Moiseevna Khan
Hydrometeorological Research Centre of the Russian Federation

WMO contribution to Arctic sustainable development pro-
grammes

It is well known that the Arctic Council (AC) is a unique international
initiative in addressing a number of issues through the interaction of
the Governments of the Arctic states, the permanent members of the
Council, as well as a number of international organizations with observ-
er status in the Arctic Council. During its 25-year period of its active
engagement, the Council has demonstrated its effectiveness in imple-
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menting the principles of sustainable development in the Arctic region
within the framework of the decisions of the UNFCCC. Historically, the
protection of Arctic ecosystems has remained a priority for the AC. At
the same time, the consideration of other important areas of economic
and social development is also inextricably bound with the challenges
to the environment.

In order to provide a balanced contribution to the issues of safe de-
velopment and protection of the Arctic environment, the Arctic Council
is expanding its observers, whose main role is to monitor the activities
of the Arctic Council and to participate in the AC working groups. At AC
sessions and at meetings of the subsidiary bodies of the Board, observ-
ers have the right to make statements, submit relevant documents and
express their views on the issues under discussion. At the AC session in
Kiruna in 2013, the Guidelines for Arctic Council Observers on powers
and rights was formally approved.

The World Meteorological Organization (WMO) was granted observer
status with the Arctic Council in 2017. To date, WMO participation has
been largely concentrated in the working groups AMAP (Arctic Monitor-
ing and Assessment Programme) and PAME (Protection of the Arctic
Marine Environment). It is worth noting that all meteorological services
of the AC member States are members of WMO, that in return has the
right to support national meteorological services in fulfilling their coun-
tries' mandates in the Arctic Council. Importantly, WMO has significant
resources to address scientific and practical environmental issues
for the benefit of the Arctic Council. Since the recent reform, WMO,
in its renewed structure, has made a major coordinating effort to sup-
port the development of all kinds of observations and forecast on the
components of the Earth system. Reliable data provide more accurate
estimates of the impacts of atmospheric, hydrological, marine and cryo-
spheric processes, including extreme events and climate change, on
socially significant sectors of the economy.

A number of international research projects and programmes are be-
ing carried out under the auspices of WMO to improve environmental
forecasting capabilities for the polar regions and beyond at time scales
ranging from hourly to seasonal. For example, the Polar Prediction Proj-
ect of the World Weather Research Program (WWRP) in addition to
improving the quality of forecasting at high latitudes, has also facilitated

[lox srugoit BMO peammsyerca pan
UCCACIORATCAbCKUX  JCKYHAPOMHBIX
NPOCKTOB U MPOrPAMM, HALCJACHHBIX
HA YJYYIICHUC BOBMOXHOCTCH IPO-
IHOSMPOBAHNI  OKPYXAIOMCH  CPCbl
JI4 TIOJIPHBIX PETUOHOB U 88 UX TPC-
JCJaMU HA BPCHMCHHBIX Jacmradax
OT YaCOBOTO JIO CESOHHOTO.

2.0 2 1

B uensx dopmunposaHus cbanaHcMpoBaHHO-
ro BKfaga B peLleHnn BOMpocoB 6e30racHoro
pasBuUTUS U OXpaHbl 3KONMOrMU APKTUKM ApPKTU-
YEeCKMIA COBET pacLUMpseT COCTaB CBOMX Habno-
JaTtenen, OCHOBHas posfib KOTOPbIX — 3TO MOHU-
TOPWHI Pe3ynbLTaTMBHOCTU PaboTbl APKTUYECKO-
ro coBeTa u y4acTtmne B pabo4mx rpynnax AC. Ha
ceccusaix AC n Ha 3acefaHusix BcrnomoraTtesb-
HbIX OpraHoB coBeTa Habnogartenu Bnpase ge-
naTb 3asBfeHus, NPeAcTaBnsTb COOTBETCTBYIO-
LMe JOKYMEHTbI U BbICKa3blBaTb MHEHME MO 06-
cyxpaembiM Bonpocam. Ha ceccun AC B KnpyHe
B 2013 rogy ocunumarnsHo yTeepxaeHo Pykosoa-
CTBO onsa Habnwogarenen ApKTUHECKOro CoBeTa,
pernamMeHTupyoLLiee 1x NosIHOMo4us 1 npasa.

BcemunpHasa meTeoponornyeckas opraHmsaums
(BMO) nonyunna ctatyc Habnogatens npv Ap-
KTndeckom coBeTe B 2017 roay. Ha cerogHsLwLHM
deHb yyactne BMO B 0CHOBHOM COCpenoTO4eEHO
B cocTase paboumx rpynn AMAP (Mporpamma ap-
KTMHECKOro MOHUTOPUWHra 1 oueHkn) n PAME (3a-
wmta mopckon cpedbl ApkTukn). CToMT OTMe-
TWUTb, YTO BCE METEOCIY>XObl rOCYAapCTB, BXOAS-
wmx B AC, aenstotes YneHamu BMO. B cBoto ove-
peob BMO Bnpase nogmepxvBatb HaumoHanb-
Hble MEeTeoCyX06bI B BbINOTHEHNW MaHOATOB CBO-
MX cTpaH B ApPKTU4YeCKOM coBeTe. YTo Hemano-
BaxxHO, BMO pacnonaraet 3HaumTeNbHbIMU pe-
cypcamu B PELLIEHMN HAYy4HO-MPaKTUYECKUX Mpo-
61eM MO OKpY>KatoLLien cpefie B HTepecax 3afad
ApKTuyeckoro coseTta. [locne HefasHen pedop-
Mbl, BMO B cBOEI O6HOBNEHHOW CTPYKTYpE Npeq-
NPUHUMAaET 60orblUME KOOPAUHUPYIOLLME YCUnns
B NoAAEpXKe pa3BuTUA BCEX BUOOB HABMOAEHNI
W NPOrHO3MPOBAaHUA KOMMOHEHTOB 3€MHOW CUCTe-
Mbl. Hannumne HapeXHbIX JaHHbIX NO3BOMAET Mo-
ny4nTb 6osiee TOYHbIE OLIEHKW BO3OEUCTBUA art-
MOCEPHbIX, MMAOPONOrMYECKNX, MOPCKUX N KpU-
ocdhepHbIX MPOLLECCOB, BKINOYas 3KCTpemaribHble
SIBNIEHNS U U3MEHEHWE KNnmata, Ha coumasibHO
3Ha4YMMble CEKTOPA SKOHOMMKM.

Mog armpovt BMO peanusyetca pag uccnego-
BaTeNIbCKMX MEXAYHapOHbLIX NMPOEKTOB U MNpo-
rpamMMm, HaueneHHbIX Ha YrydlleHue BO3MOX-
HOCTEN NPOrHO3MPOBAHWUS OKpYXaroLlen cpe-
Obl ONs NonspHbIX PErMOHOB U 3a UX Npegena-
MU Ha BPEMEHHbIX Maclutabax oT 4acoBoro fo
Ce30HHOro. Hanpumep, NPoOeKT NonsipHOro npo-
rHo3uposaHus (Polar Prediction Project) Bce-
MUPHOW Nporpammel Mo UccriefoBaHmio Norofsl
(WWRP) noMumo BbINOMHEHUS 3a4a4 MO MOBbI-
LEHMIO KayecTBa MPOrHo3MpoBaHUs B BbICOKMX
LIMpoTax cnocobCcTByeT NPOBEAEHUIO AOMNOSHM-
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A number of international research
projects and programmes are being
carried out under the auspices of
WMO to improve environmental
forecasting capabilities for the polar
regions and beyond at time scales
ranging from hourly to seasonal.

TeNbHbIX HA6MIOAEHNA U UCCnefoBaHum No Mo-
OENUPOBaHMIO NMPOLIECCOB B MOMAPHbIX Peru-
oHax. CornacoBaHHbIi pervoHanbHbIA 3Kcne-
PUMEHT MO OAyHCKEWIMHIY B MONSAPHbIX PErmo-
Hax (Polar-CORDEX) HaueneH Ha pa3paboTky
OEeTanM3nMpoBaHHbIX PernoHasnbHbIX CLeHapues
N3MeHeHNA KnumaTa B APKTUKE N AHTapKTUKE.
Takne NPOrHO3HbIE OLEHKM HEeOobXOAMMbl Ons
nccneaoBaHu BO3OENCTBUS U3MEHEHUS Kn-
MaTa U Mep Mo aganTaumm K MPOUCXOZALLMM
nameHeHnsaM. BcemupHass nporpamma uccne-
noBaHun knumata BMO (WCRP) coBmecTHO ¢
MexnayHapogHbim OkeaHorpadmyecknm Komu-
TetoM (MOK) FOHECKO koopauHupyeT Knuma-
TUYecKMe nccrnegoBaHns B ApKTUKe, B HacTHO-
CTW, B paMKax rofloBHbIX MPOEKTOB «Knumar u
kpuocgepa» (CliC) un «mobanbHbIi LMK 3Hep-
rum n Bogpl» (GEWEX). MexayHapoHbIn ap-
KTu4eckumi Hay4Hbii komuTeT (IASC) n akcnepT-
Has rpynna no 6anaHcy mMacchbl fibga uU OUEH-
kam ypoBHs mops (ISMASS) oka3abiBaloT cogen-
CTBME MCCNEeAOBaHUAM MO OLEHKaM CyMMapHO-
ro 6anaHca Macchl IeQHVUKOB M NedsHbIX LLMTOB
N UX BKNnaga B U3MEHEHME YPOBHA MOpPS U pac-
NPOCTPaHSAOT HaY4HY0 MHGOPMAaLMIO 06 OCHOB-
HbIX JOCTUXXEHUSIX B 3TOM 06/1aCTU B HAY4HbIX U1
NonMTUYECKNX Kpyrax. BcemmpHasa nporpamma
no nameHeHmo knumata BMO ocywectenser
PS4 MEPONPUATUIA, HanNpaBNEHHbIX HAa UCCNeno-
BaHWe BE4HOW MeP3S10Tbl B KOHTEKCTE KNMMaTh-
Yyeckux mameHeHun. MHuuynatmea PACES (3a-
rpsi3HeHMe Bo3gyxa B ApPKTUKE: KnumaT, OKpy-
Xarowiasa cpefa v o6LLeCcTBO) NOcBsLLEHA 0606-
LLEHHOMY aHanu3dy B pa3pe3e COBPEMEHHbIX
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additional observations and modelling studies in polar regions. The
Coordinated Regional Downscaling Experiment - Arctic and Antarctic
Domains (CORDEX) aims to develop detailed regional scenarios of cli-
mate change in the Arctic and Antarctic. Such predictions are necessary
for studies of climate change impacts and adaptation measures. The
WMO World Climate Research Programme (WCRP) together with the
International Oceanographic Committee (IOC) of UNESCO coordinates
climate research in the Arctic, in particular in the framework of the lead
projects «Climate and Cryosphere» (CliC) and «The Global Energy and
Water Exchanges » (GEWEX). International Arctic Scientific Commit-
tee (IASC) and The Expert Group on Ice Sheet Mass Balance and Sea
Level (ISMASS) promote research on the total balance of glaciers and
ice sheets and their contribution to sea-level change, and disseminate
scientific information on major advances in this field in scientific and po-
litical circles. The WMO World Climate Change Program is undertaking
a number of activities aimed at the study of permafrost in the context of
climate change. The PACES (Arctic Air Pollution: Climate, Environment
and Society) initiative focuses on a synthesis of current knowledge and
new research on sources of air pollution as natural, and anthropogenic
nature and distribution of pollutants in the Arctic; effects of pollution on
climate, human health and ecosystems; inverse relationships between
pollution and natural sources; societal responses and social perspec-
tives, including sustainability, adaptation and economic feedback.

A good example of successful international cooperation in the Arctic
region under the World Meteorological Organization (WMQO) programme
is the close collaboration of international experts from the Arctic Region-
al Climate Centre (ARRC).

The WMO Regional Climate Centres (RCCs) are centres of excel-
lence that specialize in creating regional climate products on monitor-
ing and long-term projections to support regional and national climate
activities. RCCs in the region of responsibility strengthen the capacity
of WMO member countries to provide better climate services to national
users. Based on the WMO RCC concept and as a legacy of the Interna-
tional Polar Year 2007-2008, in May 2018, a network of Arctic Regional
Climate Centers (ArcRCC-N) was established with distributed climate
service functions. The national meteorological services of the AC mem-
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3HaHWM 1 NPOBEOEHUIO HOBbLIX UCCefoBaHum No
WCTOYHMKaM 3arps3HeHus Bo3gyxa Kak npupoga-
HOro, Tak M aHTPOMNOreHHOro xapakrepa n pac-
NPOCTPaHEHUIO 3arpA3HALLMX BellecTs B Ap-
KTUKe; BO3OENCTBUIO 3arpsa3HEeHnss Ha Knumar,
Ha 300pOoBbe NoAeln U Ha 3KOCUCTEMbI; BbisSIBMeE-
HWUIO 06PaTHLIX CBA3EN MEXAY 3arpsa3HEHNEM U
€CTECTBEHHbIMW UCTOYHMKAMU; KIMMaTUYECKOMN
peakuunn B 06LLECTBE U coumnarnbHbIM Nepcrek-
TMBaM, BK/HO4asa YCTOMYMBOCTb, afanTtaumio u
3KOHOMMYECKMe obpaTHble CBA3MN.

MokasaTenbHbIM MPUMEPOM YCMELLHOrO MeX-
OyHapofHOro coTpygHuyectsa B APKTUHECKOM
pernoHe B pamkax nporpammsl BcemmpHon Me-
Teoponorundeckon OpraHusauumn (BMO) sasnset-
CA TEeCHoe B3aMMOJeNCcTBME MeXOYHapOLHbIX
3KCNepToB APKTUYECKOrO PervoHanbHoro Kiu-
MaTu4eckoro ueHTpa (ApkPKL).

PervoHanbHble knumaTnyeckue LeHTpbl (PKL)

BMO — 3TO UEHTpblI NepenoBoro onbita, KOTO-
pble cneunanMsnpyoTcsa B BbINyCKe pernoHasb-
HOW KNUMaTMHECKOM NPOAYKLUMM MO MOHUTOPWH-
ry M OOArOoCpOYHbIM MPOrHO3aM B MOALAEPXKY
pernoHanbHOM N HaLMOHAIbHOW KNMMaTUYeCKOM
neatensHocTU. PKL| B pernoHe OTBETCTBEHHO-
CTW YKPENNSoT NoTeHunan crpaH-4neHos BMO B
npenocTaBfieHnn 605iee Ka4eCTBEHHOIO Knnma-
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ber countries are part of ArcRCC-N. The Canadian Meteorological Ser-
vice heads the Long-range Weather Forecasting Node, the Norwegian
Hydrometeorological Data Service node, and Russia, through the Ros-
hydromet Institutes, coordinates panarctic climate monitoring. ArcRCC-
N is currently coordinated by the Norwegian Meteorological Service.
According to the Implementation Plan, ArcRCC-N members regularly
provide climate products and services on an approved list. This initia-
tive is fully consistent with the objectives of the Arctic Council, espe-
cially those of the AMAP programme. At the time, the AMAP group was
actively involved in defining the requirements for ArcRCC-N functions
and the Consortium Dissemination Protocol. All necessary information
about network activities and products is available on the dedicated web-
site ArcRCC-N https://www.arctic-rcc.org/

One of the most important components of ArcRCC-N activities is the
organization and holding of the Arctic Climate Forum (ACF). The ACF
provides a convenient platform for bringing together climate experts and
sector representatives from the AC countries to produce a consensus
forecast for the coming season, involving global and regional forecast-
ing centers and meteorological services. A key objective of the ACF is
to ensure sustainable interaction of climate information providers with
end-users. As a general rule, the ACF programme provides, in addi-
tion to issuing a consensus decision on the current status and potential
evolution of Arctic climatic conditions on a seasonal scale, training ac-
tivities on the use of climate information, identifying user needs, raising
awareness among interested users of the types of climate products and
services.
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TUYECKOrO 06CY>XMBAHUSA HALMOHATbHbLIM MOSb-
3oBaTtenaM. Ha ocHoBe koHuenuuu PKL, BMO
N Kak Hacnegme MexaoyHapO4HOro MnossipHOro
roga 2007-2008 rr. B mae 2018 r. 6bina co3pa-
Ha CeTb apKTUYECKMX PEernoHasibHbIX Knumartu-
yeckux LeHTpos (ArcRCC-N) ¢ pacnpegenéHHbl-
MU (PYHKUMAMW MO KIIMMaTU4eCKoMy OO6CITYXMU-
BaHMtO. HaumoHanbHble MeTeocnyx6bl CTpaH,
apnsaowmecs dneHamm AC, BxogsaT B cocTaB
ArcRCC-N. KaHapckas meTteocnyx6a BO3rnae-
naeT y3en no [OonroCpo4HOMY MNPOrHO3MpoBa-
HWMO norofdbl, HopBexckas — y3en cepsuca ru-
OPOMETEOPONIONMYECKMX AaHHbIX, a Poccus qe-
pe3 MHCTUTYTbI Pocrmgpometa — KOOPAUHMPY-
€T NaHapKTUYECKUN MOHUTOPUHT knumaTta. O6-
wyto koopauHaumto peatensHoctn ArcRCC-N B
HacTosiLLee BpemMs obecne4vmBaeT Hopeexckas
meteocnyxba. CornmacHo [MnaHy peanusaumu
yneHbl ArcRCC-N Ha perynsipHoi ocHoBe npe-
OOCTaBMAT MO YTBEPXXAEHHOMY CMUCKY KIMMa-
TUYECKME MPOJYKTbI U ycnyrn. 3ta nHuumatmea
MOMHOCTBIO COOTBETCTBYET LiensiM APKTUHECKOro
coBeTa, 0COB6eHHO 3apjadvam nporpammbl AMAP.
B cBoe Bpems rpynna AMAP akTuBHO y4acTBo-
Basna B orpeferneHun TpeboBaHnin K PyHKLMAM
ArcRCC-N 1 K npoToKosy pacnpocTpaHeHus pe-
3yneTaToB KoHcopumyma. Bes Heobxogumas vH-
dopmaumsa 0 OesaTenbHOCTU CETU U BbiNyckae-
MOW NpoAyKumMn OOCTYMNHA Ha cneumasnibHOM Be6-
cante ArcRCC-N https://www.arctic-rcc.org/

OfgHUM 13 Ba)XXHEWLLMX KOMMOHEHTOB [Oesi-
TenbHocTn ArcRCC-N sBnsetca opraHusaums
MU npoBefeHne APKTUYECKUX KIMMaTU4ECKNX
dopymoB (AK®D). AK® cnyxut ygobHon nnat-
dopMon, 06bLEOMNHSIOLLIEN 3KCMEPTOB MO KIU-
MaTy 1 NpeacTaBuUTeNen CeKTopoB 13 cTpaH AC
ONs COCTaBMIEHMA KOHCEHCYCHOr0 NMporHo3a Ha
NPEACTOALNIA CE30H C y4acTMeM InobanbHbIX
N pernoHasnbHbIX NMPOrHOCTUYECKNX LIEHTPOB U
meTeocnyx6. Kntoyesown 3anaqen ACF aBnsaeT-
cs obecrnevyeHne yCTon4neoro B3anMoaencTams
MOCTaBLUMKOB KIMMaTu4Yeckon wHopmMaLmm
C KOHe4HbIMW nonb3oBaTtenamu. Kak npaswuio,
nporpammon AK® npeycMOTpeHO NOMUMO Bbl-
NnycKa KOHCEHCYCHOro peLleHns O TEeKYLLIEM CO-
CTOSIHUM U MOTEHUMAaNbHOW 3BOMIOLUN KNUMaTh-
YeCKUX ycnoBui ApKTUKN B CE30HHOM MacLuTa-
6e, npoBefeHne oby4aroLmx MepornpuaTUi no
NCMob30BaHMIO KNMMaTU4eCckon nHpopmMaLmu,
BbISIBNIEHWNIO MOTPeB6HOCTEN Nonb3oBaTenen, no-
BbILLUEHMNIO OCBEOOMJIEHHOCTM 3auUHTEpPECcOBaH-
HbIX MoTpebuTene O BMAax KIMMaTUHECKOW
NPOAYKLUN N 06CNYXUBaHUS.
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FrEEO®PU3NYECKUE HABJTIOAEHUA
3A NONISAPHLIM KNTUMATOM U MOroaow

MaMeHeHMa MNorogHo-KNMMaTU4ecKnx ycno-
BUN B APKTUKE MMEIOT ANCTaHLMOHHbINA OTKIUK
W BAUSIOT HA NOrOAHbIE U KNUMAaTUYECKME ycno-
BUA B 60nee HN3KUX WwmpoTax. Kpyr paccmarpu-
BaeMbIX Hay4HO-MPUKNALAHbIX FeorU3NYECKMX
3ajady BbIXOOWT Janeko 3a npegensl NonspHo-
ro Kpyra. Yny4LieHHas cuctema rugpoMeTeopo-
JIOrM4EeCKOro MOHMUTOPUHIra B ApKTUKE No3BOSIs-
eT 60nee ahPeKTMBHO NPOrHO3NPOBATL PUCKM,
CBA3aHHbIE C KCTPEMasIbHbIMU NOrOAHLIMU AB-
JIEHVSIMW N B BbICOKUX LUMPOTAX.

HepoctaTok MonsipHbIX JAHHbLIX OrpaHuynBa-
€T pa3BMTUE M TOYHOCTb CMCTEM MPOrHO3NPO-
BaHMSA MOrodbl U KnvuMaTa Kak pervoHasibHoro,
Tak n nonycgepHoro maclitabos. 3Ha4MTENb-
Has 4acTb CyLLECTBYHOLMX OaHHbIX Habnwoge-
HWUI Nosly4eHa B XOfe peanui3auuu nccrneposa-
TENbCKUX MPOEKTOB 3a KOPOTKUA NEPUOL Bpe-
MEHW 1 NO OrPaHNYEHHbLIM TEPPUTOPUAM APKTU-
kn. O6ecneyeHne NoTpebHOCTEN B BbICOKOPAS3-
peLuaroLLen cucteMe YMCIeHHOro NPorHo3npo-
BaHMs NOrOAHO-KNMMAaTUHECKMX YCAOBUIA U Npo-
BeEHNE Ka4eCTBEHHOrO0 MOHUTOPMHIa 3KOCK-
CTeMbl MOXET 6bITb YOOBIETBOPEHO, B NEPBYIO
oyepenb, 3a CYET Pa3BUTUA CUCTEMbI HabIto-
neHnrn B ApKTUYeCcKOM pernoHe. 3agada pac-
LIMpeHUs nHdopmMauum o TeKyLLEeM COCTOSHUN
OKpy>XaloLen cpefbl MOXET peLlaTbca nyTem
pa3BepTbIBaHNSA NOCTOAHHO OENCTBYIOLLNX reo-
PU3NYECKUX CTaHUMI, CTaHUMIi aTtMocdepHoro
pagno30HOMPOBaHKSA, CUCTEM AMCTaHLMOHHO-
ro 30HOMPOBAHMA U aBTOMATU3NPOBAHHBLIX Ha-
3eMHbIX 1 NOABOAHbIX HabnogaTenbHbIX nnat-
hopM, a Takxe 3a CHeT NpUBREYEHNS K LOMNON-
HUTENbHOMY CO0PY AaHHbIX MOPCKUX M BO34YLL-
HbIX CY[LOB, OCHALLEHHbIX COOTBETCTBYIOLLMMMU
CpeacTBamMu perncTpaumm n nepepadmn reodm-
3NY4ECKNX OaHHbIX.

Ponb Poccun B cHope npsambIX M AUCTAHLMOH-
HbIX reoman4ecknx daHHbIX ABASETCSA onpepe-
naowen. NMpoeegeHve HabnNOEHNA N BbINOMHe-
HME KOMIIEKCHbIX KPYroroamMyHbIX Mccnenosa-
HUM Ha aperdoytowmx ctaHumax CI1 B rny6oko-
BogHou 4actu CeBepHoro JlemoBuToro okeaHa
— 9TO TONBLKO Manas 4acTb paboT, koTopyto Poc-
cus npoBoauT B ApKTuKe. B nocneaHee Bpems Ha
CMEHy AperidyoLLMM CTaHLMAM NPUXOOAT CTaum-
OHapHble nnaTtopmel. Tak B 2022-2023 rr. Hay-
HET (PYHKLMOHMPOBATL HE MMEIOLLIAA B MUPE aHa-
JIOroB NefocTorKas camoasmXyLLascs nnargop-
mMa «CeBepHbIi nontoc». Ha nnatgopme Kpyrmo-
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GEOPHYSICAL OBSERVATIONS OF POLAR CLIMATE AND

WEATHER

Changes in Arctic weather and climate conditions have a remote re-
sponse and influence weather and climate conditions at lower latitudes.
The range of scientific and applied geophysical tasks covered goes well
beyond the Polar Circle. An improved hydrometeorological monitoring
system in the Arctic allows for better prediction of risks associated with
extreme weather events and at high latitudes.

The lack of polar data limits the development and accuracy of weather
and climate forecasting systems, both regionally and hemispherically.
Much of the existing observational data is derived from short-term re-
search projects and from limited areas of the Arctic. The need for a
high-resolution numerical system for weather and climate forecasting
and for quality ecosystem monitoring can be met primarily through the
development of an observing system in the Arctic region. The task
of expanding information on the current state of the environment can
be solved by deploying permanent geophysical and atmospheric radio-
sounding stations, remote sensing systems and automated terrestrial
and submarine observation platforms, as well as additional data collec-
tion by ships and aircraft equipped with appropriate means of recording
and transmitting geophysical data.

The role of Russia in the collection of direct and remote geophysical
data is decisive. Observation and comprehensive year-round research
at drifting stations in the deep sea of the Arctic Ocean is only a small part
of the work that Russia is doing in the Arctic. Recently, drifting stations
have been replaced by fixed platforms. So in 2022-2023, the «North
Pole» ice-resistant self-moving platform, which has no analogues in the
world, will begin to function. The platform will provide year-round inte-
grated observations and research in 15 scientific laboratories.

Within the framework of the large-scale Roshydromet «Transarctic»
project, four stages of interdisciplinary studies of the environment of
the Arctic Ocean were conducted to assess the state of the waters and
marine and coastal ecosystems of the Arctic seas.

The launch of the Russian hydrometeorological satellite Arctic M-1 in
February 2021 was a breakthrough in remote sensing of the Arctic re-
gion. Unlike the existing geostationary and polar-orbiting satellites, the
new high-elliptical-orbit spacecraft is capable of diagnosing the atmo-
sphere and underlying medium of the high-latitude areas of the Northern
Hemisphere using a multi-zone scanner. Following the launch of Arctic
M-2 in autumn 2022, homogeneous observations will be carried out for
the first time in a continuous mode, which will significantly improve the
existing understanding of the vertical structure of the Arctic troposphere,
the dynamics of the ice sheet, the characteristics of the disturbance and
temperature of the seas of the Arctic Ocean, the conditions under which
dangerous phenomena such as polar cyclones originated and devel-
oped. Arctic-M satellites can be described as all-weather because, even
with the dense clouds of the Arctic region, their instrumentation allows
continuous monitoring of the underlying environment.

ARCTIC COUNCIL METEOROLOGICAL SUMMITS

Historically, the AC has been paying more attention to climate change
issues. The problems of forecasting meteorological events at differ-
ent spatial and temporal scales in the Arctic, including extreme events,
were not sufficiently discussed. With the acquisition of observer status
in 2017, WMO is pursuing a consolidated approach to the development
of improved monitoring and forecasting systems for polar regions and
is actively participating in the organization and implementation of ac-
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tivities within the framework of the AC, as follows: related to meteoro-
logical issues. In March 2018, for the first time in the history of the AC,
the Arctic Meteorological Summit was held on the eve of a meeting of
high-level officials in Levy, in northern Finland, with the organizational
support of the Finnish Meteorological Institute. The aim of the Summit
is to promote dialogue among the various stakeholders, taking into ac-
count their professional capacities and needs, and to share knowledge
in the fields of meteorology, the environment and related disciplines.
The summit brought together hydrometeorology experts, industry rep-
resentatives as well as representatives of Arctic States and permanent
indigenous participants. As a result of the summit, cooperation with
the meteorological community was enhanced by the addition of experts
from the meteorological community to the AMAP working group. AMAP
has increased its focus on the interaction of weather conditions in the
Arctic and mid-latitudes. It is also important to note that the third ACF
and the ADRC meeting were held in conjunction with the Arctic Council
meeting in Rovaniemi, Finland, in May 2019, the Coordinating Council
of ArcRCRC decided to hold sessions of the ACF as an additional com-
ponent in the programme of activities of the Arctic Council. In May 2019,
the Coordinating Council decided to hold sessions of the ACF. The 9th
session of the ACF in 2022 is planned to be organized as part of the Me-
teorological Summit under the chairmanship of the Russian Federation.

In May 2021, the Second Arctic Meteorological Summit was held in
Iceland. The decisions of the summit have been incorporated into the
WMO strategy for polar research developed under the Strategic Plan
and into the new governance structure of WMO.

The launch of the Russian hydrometeo-
rological satelht@ Arctic Ml in Febru—

. ,@FMQ_HQ craJI SAILYCK POCCHT:
ARSI ETEOPOIOTIIECKOTS CTiy THIKA

“" "'KpI«PMKaaMI\&B@CBpaJIC 21T,

roan4HO 6yaOyT BbIMOMHATLCA KOMIMSIEKCHbIE Ha-
6nogeHns 1 uccnegosaHus B coctase 15 Hayd-
HbIX flabopaTopUi.

B pamkax macLutabHoro npoekrta Pocrugpome-
Ta «TpaHcapKTMKa» NpoBOoUIUCE 4 aTana HaTyp-
HbIX MEXANCLMNIIMHAPHLIX MCCefOoBaHUN OKpPY-
xatowen cpegbl CeepHoro JlegoBMTOro okea-
Ha A7 OLEHKN COCTOSIHWSI aKBaTOPWUA, MOPCKMX
N NPUOPEXHBIX IKOCUCTEM apKTUYECKMX MOPEN.

[MpopbIBHBIM OOCTMXEHNMEM MWUPOBOrO YpOB-
HA B 06racTM OUCTaHUMOHHOrO 30HAUPOBa-
HUA ApPKTMYECKOro pervoHa cran 3anyck poc-
CUIMNCKOro rmMapoMEeTeopOnorM4eckoro CrnyTHU-
ka Apktuka-M Nel B dpespane 2021 r. B ot1-
nmyve OT MMELUUXCH FeoCTauMOHapPHbIX W
MONAPHO-OPOUTANBHBIX CMYTHUKOB, HOBBIN KOC-
MUYECKMIA annapat C BbICOKOANIMNTUHECKOMN
Op6UTON NO3BONAET OCYLLECTBNATL ANarHoCTU-
Ky armocdepbl 1M noacTunarollenn cpeabl Bbl-
COKOLLUMPOTHbIX Tepputopuin CesepHoro [lMony-
Lwapusi C NOMOLLbIO MHOMO30HANbHOIO CKaHu-
pytoLero yctponctea. lNocne 3anycka cnyTHU-
ka ApkTtuka-M Ne2 oceHbto 2022 r. BnepBble B
HenpepbIBHOM pexume 6yayT OCYLLEeCTBAATLCA
ofHOpoOAHble HabnoaeHns, KoTopble No3BonAT
3HAYUTENBHO YNYHLNTL CYLeCTBYIOLME Npeg-
CTaBMeHa O BEPTUKASIbHOM CTPYKTYpe apKTu-
YecKomn Tponocdepbl, AMHAMUKE N1e0BOro no-
KpOBa, XapakTepuCTMKax BOSIHEHNS U Temnepa-
Typbl B Mopsix CeBepHOro nefoBUTOrO okeaHa,
YCINOBUSIX 3apOXAEHMA U PA3BUTUS ONACHBIX AB-
NEeHWI, B HaCTHOCTK, NONSAPHbIX LUKIOHOB U Ap.
CnyTHukn ApkTnka-M MOXHO HasBaTb BCeEmo-
rOAHLIMW, NOCKOJIbKY AaXe Npw NioTHON obrnady-
HOCTW, XapakTepHOW Ans apKTUYECKOro peru-
OHa, YCTaHOBMEHHbIN Ha HUX WUHCTPYMEHTapui
No3BOSIAET OCYLLECTBAATb MOCTOSAHHLIA MOHU-
TOPWHI nogcTunaroLlen cpedbl.
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METEOPOJIOTMYECKUE CAMMWTbI

APKTUYECKOI'O COBETA

McTtopuyeckn cnoxunocb, 4to AC 60nb-
e npuaasan BHMMaHue BoMpocam M3MeHe-
Hus knumarta. [po6sembl MPOrHO3MpPOBaHMUSA
METEOPOSIOrMYECKUX SBMIEHUA Ha pPasfnyHbIX
NPOCTPaHCTBEHHO-BPEMEHHBLIX Maclutabax B
ApPKTVKe, BKJOHaA SKCTPEMasbHbIE ABAEHUS,
HegocTaTo4HO rny6oko obcyxganmce. C nony-
YyeHMeM cTaTyca Habnopgartena B 2017 r. BMO
npunaraeT ycunns B KOHCONMANPOBAHHOM MNoA-
XOfie MO CO3[AaHNI0 YCOBEPLLEHCTBOBAHHbIX CU-
CTEM MOHUTOPWHIa U MPOrHO3MPOBaHMA A4S No-
JIIPHBIX PEMMOHOB M aKTMBHO y4acTBYET B Op-
raHn3auumn n NpoBedeHMM MEPONPUATUIA B pam-
kax AC, cBsizdaHHbIX C METEOPOSIOrMYECKON Te-
mMaTtukon. Tak B mapTe 2018 roga BrnepBble B
nctopumn AC npoxoann ApKTUHECKMIA METEOPO-
JIOTUYECKNA CaMMUT HakKaHyHe BCTPEYM BbICO-
KOMOCTaBJIEHHbIX odouumasnsHbIX nuy, B I. Jleen,
Ha cesepe OUHNAHOUK, MPU OpraHN3aLMOHHOWN
nogaepxke ®OUHCKOrO MEeTeopOosIorM4ecKoro
WMHcTUTyTa. Llens cammunTa - HanaxueaHve gma-
fiora Mexpay pasnn4yHbIMU 3auHTEPECOBAHHLIMM
CTOPOHaMM C Y4ETOM MX MPOoheCcCuoHanbHbIX
BO3MOXHOCTEN 1 NOTPebHOCTEN N OOMEH 3Ha-
HUSIMM B 061aCTU METEOPOSIOTNN, OKPY>KAKOLLLEWN
cpefbl 1 CMeXHbIX gucumninH. CammuT cobpan
3KCNepTOB NO rMApPOMETEOPOSorMu, NpeacTasu-
Tenen NPOMBbILLNEHHOCTH, a Takxe NpeacTaBu-
TEnen apKkTU4ECKNX roCyaapcTB U NMOCTOSHHbIX
Y4aCTHUKOB U3 YMcCsia KOPEHHbIX HapoaoB. B pe-
3yneTate paboTbl caMMKTa, COTPYOHNYECTBO C
METEOPOSIOrMYECKMM COO6LLECTBOM BbINO pac-
LUMPEHO 3a CYET BBEOEHMS IKCMEPTOB U3 MeTe-
OpONOrM4ecKoro coobLlecTsa B pabouyto rpyn-
ny AMAI. AMATI ctan 6onbLue yaenaTs BHUMa-
HMe BOMpocaM B3aMMOCBA3M MOrOOHbLIX YCHO-
BUN B APKTUKE M B CpefdHuX wmpoTax. BaxHo
TakxXe OTMETUTb, 4YTO TpeTun AKD n coselua-
Hue ApkPKL 6binvM npuypoyeHsl K 3acegaHuio
ApkTunyeckoro CoseTa, nposoanmoro B r. Poea-
Huemu, OuHnaHansa B mae 2019 r. KoopaunHu-
pytowmm cosetoM ApkPKL npuHATO pelueHne
nposoanTb ceccumn AK®D kak [ONOSIHUTESNBHYIO
KOMMOHEHTY B MporpaMmme Meponpustui Ap-
kTudeckoro Coseta. 9-t0 ceccuio AK®D B 2022
r. NaHUpyeTCs OpraHn3oBaTtb B COCTaBe MeTe-
OpOSIOrMYECKOro camMmmuTa nop, npepceparternb-
cTBOM Poccurickon ®denepauuu.

B mae 2021 ropga npoxoaun Bropon ApKTu-
YeCKUN METEOPOSIONMHECKNA caMMUT B VicnaH-
avn. PewleHns cammuTa BKJIOYEHbl B CTpare-

K T 4 4y e C K 0 ¢

0 0 0 3

19

MULLYCTUH MNMPUN3BAJT YCUITNTL NMOUCK N PASBEOKY
HOBBbIX NMONE3HbIX MCKOMAEMbIX

«Mo 3anacam n fo6bi4e 60NbLUMHCTBA NOJIE3HbIX MCKOMaeMbIX Halua
CTpaHa HaxoguTCcs B rpynne MMpoOBbIX IMAEPOB. BaxHo co3paThb ycnoBus,
KOTOpble No3BOJNIAT obecneynBaTb II:|,0(:TaTO‘-IHI:W'I MPUPOCT 3TUX 3anacos,
4YTO6bl B AONFOCPO4HON MepcrneKTUBe OH OCTaBalsicsl BCeraa Bbille 06bE-
MOB [06bI4n. [INs 3TOro HY)XXHO YCUNUTb MOUCK U pa3BeAKY HOBbIX Kpyn-
HbIX MECTOPOXXAEHUI», — CKa3aJl OH Ha 3acefilaHUu NpPaBUTENbCTBA.

Mpembep-mMuHncTp PO M. MuuycTtnH OTMETUI, YTO 0COB0E BHUMAHUE HYX-
HO 06PaTUTb HA KOHTVHEHTAaNbHBIV LWenbd Moper CeBepHOro J1eqoBMUTOro oke-
aHa, Manoudy4eHHble PernoHbl apKTUHECKOW 30HbI, BocTouHom Crbupw, Oans-
Hero BocTtoka.

«Heobxognmo akTMBHEE BHEAPATL COBPEMEHHbIE TEXHONOIMK, MPeXae BCEro
Ons nepesofa B “Undpy” MUNIMOHOB eAVHUL, HAKOMNSIEHHOW reoorM4eckom UH-
dopmMaumm 1 BCeX rocyAapCTBEHHBIX YCNYr B 3TON cdepe. DTO NO3BOMUT NOBbI-
CUTb KOHTPOJSIb 3a paunoHanbHbIM MCNONb30BaHWEM W OXPaHOW Hedp, caenaet
pa3paboTKy MeCTopoXAeHui 6onee ahHEKTUBHON M peHTabenbHoW, obecne-
YUT 6oJlee CTPOroe CobMIoAEeHNE SKOOrMYECKUX CTaHAAaPToOB», — cKasan rnpe-
MbEep.

UcTtournk: https:/ru.arctic.ru/resources/20210709/996328.html

MISHUSTIN CALLS FOR EXPANDING GEOLOGICAL PROSPECTING
OPERATIONS

Prime Minister Mikhail Mishustin has called for expanding geological
prospecting and exploration operations to locate and study new mineral
deposits and for introducing new technologies more actively.

“Our country ranks among the global leaders in terms of mineral deposits
and their extraction. It is necessary to create favorable conditions for ensuring a
sufficient increment in the mineral raw material base, so that this increment would
always exceed production volumes. For this purpose, it is necessary to expand
geological prospecting operations to locate and study new mineral deposits,” he
said at a government meeting.

Mishustin went on to say that Russia should focus on the continental shelf of
the Arctic Ocean’s seas, little-studied areas of the Arctic zone, Eastern Siberia
and the Far East.

“We have to introduce new technologies more actively. First of all, it is
necessary to digitalize millions of files containing accumulated geological data
and all government services in this field. Consequently, it will become possible to
more effectively monitor the rational and frugal management of mineral resources
and their protection, to develop mineral deposits more effectively and profitably
and to ensure stricter compliance with environmental standards,” he said.

Source: https://arctic.ru/resources/20210709/996340.html
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PLANS FOR A METEOROLOGICAL SUMMIT CHAIRED

BY RUSSIA

Under the Concept of the Presidency of the Russian Federation in
the Arctic Council in 2021-2023, approved by the Chairman of the Gov-
ernment of the Russian Federation M.V.Mishustin, Russia intends to
continue to develop cooperation with the countries participating in the
intergovernmental forum in priority areas, including environmental pro-
tection.

As past experience has shown, international cooperation can give new
impetus to the development of existing national and inter-State scientific
projects and will promote inter-university cooperation, will strengthen
partnerships between scientists and entrepreneurs and strengthen sci-
entific and economic ties.

A plan of basic measures for the Russian presidency of the Arctic
Council in 2021-2023 has now been approved. The theme of climate
change will be widely discussed at the Arctic Climate Change Adap-
tation Conference, the World Summit on Climate Change and Melt-
ing Permafrost, and other conferences and meetings of the AC plan
of action. It is important to note that the Arctic Meteorological Summit
is planned to be held in 2022 with the organizational support of Rosgi-
dromet. One of the main topics to be discussed at the summit is the
establishment of a reliable early warning system for hazards at various
spatial and temporal scales in the Arctic region. Innovative weather
monitoring and forecasting in the Arctic region has significant potential
for sustainable economic growth in Arctic coastal countries. In the con-
text of intensified shipping, maintaining close and effective cooperation
among Arctic States in the field of meteorology to ensure hydrometeo-
rological safety, preparedness and response, Minimizing the negative
effects of hydrometeorological hazards by providing timely warning of
the time and place of occurrence.

Strategies for the development of hydrometeorological and climate
systems in the Arctic region should be coordinated with the meteoro-
logical services of the Arctic Council and other interested countries. The
Arctic Meteorological Summit would provide an excellent opportunity to
address burning scientific and practical issues in the field of meteorol-
ogy and would contribute to addressing the challenges of the sustain-
able development of the Arctic region and the security of human life.
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rmio BMO no mccnenoBaHuio NonsipHbIX peru-
OHOB, paspaboTaHHylo B pamkax CTparermye-
CKOro nnaHa, u ana ero peanusaumm B HOBOW
CTpyKType ynpasneHuns BMO.

MNAHbI NO NPOBEOQEHNIO

METEOPOJIOTMYECKOIO CAMMUTA

noa NPEACEAATENIbCTBOM POCCUM

CornacHo KoHuenumMn npefcenartenscTea
Poccuiickon ®epepaumm B ApKTUHECKOM COBE-
Te B 2021-2023 ropgax, ytBepxaéHHon [Mpep-
cepartenem [llpasutensctea P® M. B. Muwy-
CTVHbIM, Poccunsi HamepeHa MpOJOMKUTL pas-
BMBaTb COTPYAHMYECTBO CO CTpaHaMm — y4acT-
HUKaMK MeXNpaBUTEeNIbCTBEHHOrO dopymMa no
NPUOPUTETHBIM HanpaBneHnsaMm, BKAYasa oxpa-
HY OKpy>XatoLLen cpeabl.

MexayHapoOHoe COTpyAHMYECTBO, Kak rnoka-
3an npegbloyLUmia OnbIT, MOXET AaTb HOBbIN M-
nynbC O pasBuTMA CyLLEeCTBYIOLLMX U Hadana
HOBbIX HaLMOHabHbIX U MEXIOCYLapCTBEHHbIX
Hay4HbIX MPOEKTOB, 6yAeT coaencTBOBaTL MEX-
BY30BCKOMY B3aUMOLENCTBUIO, YKPenuT nap-
THEPCKME OTHOLLEHUS MEXAY YYEHbIMU U Npen-
NPUHUMATENAMN N YCUINUT Hay4YHblE N SKOHOMMU-
yecKkune CBA3N.

K HacTosiLleMy MOMEHTY YTBEPXAEH nnaH
OCHOBHbIX MeponpuAaTUn B CBA3K C npencena-
TensCTBOM Poccum B ApKTMHYECKOM COBETE B
2021-2023 rogax. Tema M3MeHeHUs Knumarta
OyneT LUMPOKO 06CyXaaTbecs Ha KoHdepeHuun
no aganTaunm K U3MEHeHUIo Knmmarta B ApKTu-
ke, Ha BcemumpHOM cammuTe no Bonpocam u3-
MEHEHUSA KnMmaTta 1 TasgHUA BEYHOM Mep3oThl,
a Takxe B xoe Apyrmx KOHMEpPEeHUNn n BCTpeY
npegycMOTPEHHbIX nnaHoM meponpuatuin AC.
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HOBOC

BaxHo oTmMeTuTb, 4To B 2022 r. 3annaHupoBa-
HO npoBefeHne ApPKTUHECKOro METEOpPONorn-
YeCcKoro cammuTa npu opraHn3aunoHHOM nog-
nepxke PocrugpomeTta. OgHOM M3 rMaBHbIX TEM

Ons 06CyXAeHUst Ha caMMuUTe — Co3aHue Ha-
OEXHOW CUCTEMbI paHHEro npenynpexaeHns oo
OonacHbIX ABMEHUSX Ha pPasfiNyHbIX MPOCTpaH-
CTBEHHbIX U BPEMEHHbIX MacliTabax B ApKTU-
YeCKOM permoHe. IHHOBaUWOHHbIE METOAbLI MO-
HUTOPUHIa U NPOrHO3MpPOBaHMA Norogsl B Ap-
KTUYECKOM PErVOHE MMEIOT 3HAYUTENbHbIA MO-
TeHumnan ans obecnevyeHns yCTonYnBoro 3KOHo-
MMUYECKOr0o pocTa B NPUOPEXHBIX apKTUHECKMX
CcTpaHax. B ycnoBuax uvHTeHcudumKkaumm cyno-
XO[CTBa, OCBOEHMS MPUPOLOHbIX pecypcoB Ap-
KTVUKM U OpYrnx BULOB HA3EMHOW 1 MOPCKOW fe-
ATENbHOCTM KpaliHe BaXKHO NogaepXmnBaTb Tec-
Hoe N 3(PEKTUBHOE COTPYLHUYECTBO MeEXAY
apKTMyeckMMn rocygapctesamu B o6nactun me-
TEOpPONornm B Lenax obecneyeHns rmgpomete-
opornorn4yeckon 6e30nacHOCTN, rOTOBHOCTU U
pearMpoBaHus, MMHUMN3aUNN HeratuBHbIX MO-
CINEeACTBUWIA ONacHbIX NTMAPOMETEOPONOrMYECKNX
SIBNIEHMA 3a CHET CBOEBPEMEHHOrO npepynpe-
XOEHNS1 0 BDEMEHU N MECTE UX BO3HNKHOBEHUS.

BbicTpavBaHue cTpartermm passBuTtus cucTte-
Mbl FMOPOMETEOPONIONMYECKOr0 U KnvmaTtude-
ckoro obecrnevyeHnss B APKTUHECKOM PErnoHe
OOMKHbI 6bITb COMMacoBaHbl C METeOoCHyX6a-
MU ApPKTMYECKOro coBeTa W OPYyrMMun 3aunHTe-
pecoBaHHbIMW CTpaHamMu. ApPKTUYECKUIA MeTe-
OpONOrNYECKUA CaMMUT MpPefoCcTaBuUT OTNNY-
HYIO BO3MOXHOCTb OJ11 PACCMOTPEHNS FOPALLMX
Hay4HO-NMPaKTUYECKUX BOMPOCOB B 06/1aCTn Me-
Teoponornn n 6ynet cCooencTBoBaTb PELLUEHUIO
3aja4y YCTOMYMBOro pasBuUTUA ApPKTUHECKOro
pernoHa n 6e30MacHOCTU XU3HeaesaTenbHOCTH
Hacenexus. Il
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WCHE3HOBEHWE MNOCJIEAHEIO NNIEAOBOIo PANOHA CEBEPHOIO
JIEDOBUTOIO OKEAHA MOXXET NMPOU30UTU BbICTPEE,
YEM OXXNOANOCbH - UCCJIEOOBAHNE

Crapeilumii, cambiiA TOJICTbIA apKTUYECKUA MOPCKOW NEf, U3BECTHbIN
Kak «[locnepHun neasiHoM pavoH», TaeT GbiCTpee, YeM OXMAANOCH, Mo
Mepe noTtensieHns 3emMnu, o Yem 3asaBuUiM y4eHble us MonsipHoro Hay4Ho-
ro LieHTpa B HOBOM MUCClIeA0BaHNM.

JlepsHol nokpoB JledsaHon 30HbI, pacrnofioKeHHOM K ceBepy oT peHnaHauu
1 Kanapgckoro ApKTU4ecKoro apxunernara, 0CO6eHHO TOJCTbIN, OCTAeTCs 3aMo-
POXEHHbIM B TeyeHue 4-5 net unm 6osnee. V13-3a N3MeHeHns KnvMaTta 1 norog-
HbIX aHOManui, obnacTb notepsna 50% CBOero NefoBOro NOKPOBa Ha BOCTOKE
B MPOLUSIOM rofy, HAMHOrO NMpeBbILLas NpeablayLLme nokasarenu.

AHOMarbHble OKEAHUWYECKME TEYEHUS 1 BEeTpa SBNAOTCH MPUYMHON OKOMO
80% mpou3oLuefLLer moTepu, B TO BPEMS Kak USMEHEHME KnnmarTa - 3a ocTarb-
Hble 20%, 3asBUNY aBTOPbI UccnegoBaHus. [1o Mepe Toro, Kak N1efoBbI Ce30H
C KaXkgbIM rogoM CTaHOBUTCS BCE KOPOYe, NEAAHOM MOKPOB CTaHOBUTCA 6oree
YA3BMMbIM K TasHUIO.

ABTOpbI UCCNEAOBaHWS, KOTOPOe 6bINI0 COCPEAOTOYEHO Ha pavioHe BaHpens-
CKOro Mopsi K ceBepy oT peHnaHamu, 3assunm, 4to Becb MocnegHuii negsaHom
parioH MOXET OKa3aTbCsi Mof, YrpPO30iA.

«YuutbiBas pes3ynbrarbl MCCMEAOBaHWs, Mbl OXWO2eM BUOETb 6onbLIne
y4acCTKM OTKPbITOM BOAbI B 3TOWM 06nacTu vaLle,» 3aasun Akcens LLsarirep, Be-
OyLLMIA aBTOP HOBOIO UCCNEAOBaHMS.

Yem 6orbLLe Nba ncyesaeT, TeM 60MbLUe NoLaas NorsoLwaeT Tenso 1 cor-
HEYHbIA CBET, YTO MPUBOAMUT K LIMKIY 06pPaTHOM CBSA3W YCKOPSIOLLErocs norte-
nyeHns.

ApKTn4eckuin mopckow neg B 2021 rogy B cpegHeM HaMHOMO MOJIOXE W TOHb-
e, 4em B 1980 r., N0 faHHbIM HaumMoHanbHOro LEHTpa AaHHbIX MO CHETY U Nbay
CLLA, ony651MKoBaHHbIM B Mae.

Uctoynuk: https://www.themoscowtimes.com/2021/07/02/arctic-oceans-last-
ice-area-disappearing-faster-than-expected-study-a74415

ARCTIC OCEAN'S ‘LAST ICE AREA’ DISAPPEARING FASTER THAN
EXPECTED - STUDY

The oldest, thickest Arctic sea ice known as the “Last Ice Area” is
melting faster than anticipated as the earth warms, scientists from the
Polar Science Center wrote in a new study.

Located north of Greenland and the Canadian Arctic Archipelago, the Last Ice
Area’s ice cover is particularly thick, staying frozen for 4-5 years or more. Due to
climate change and weather anomalies, the area lost 50% of its ice coverage in
its east last year, far exceeding previous models.

Anomalous ocean currents and winds have been responsible for about 80% of
that unexpected loss while climate change accounts for the other 20%, the study
authors wrote. As the ice season continues to grow shorter each year, ice sheets
have become more vulnerable to melting.

The authors of the study, which focused on the Wandel Sea area north of
Greenland, warned that the entire Last Ice Area may be at risk.

“Given our results, we expect to see large patches of open water in this area
more often,” said Axel Schweiger, the new study’s lead author.

As more ice disappears, the area will absorb increasing amounts of heat and
sunlight, leading to a feedback loop of accelerating warming.

Arctic sea ice in 2021 is on average much younger and thinner than in 1980,
according to data from the U.S. National Snow and Ice Data Center published in May.

Source: https://www.themoscowtimes.com/2021/07/02/arctic-oceans-last-ice-
area-disappearing-faster-than-expected-study-a74415
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OCTO4HbIN

B Hauane ceHts6pa BO BnagmBocToke npollen exerogHbin BoCTO4YHbIN
3KOHOMMYecKun oopym (BOD). Ha nepsbIvi B3rNsg MeponpusTne NpoLuso
B OObIYHOM pexume, opraHmM3atopbl NOAroTOBUAM CTaHOAPTHbIN Habop
AENOoBbIX NPOrpaMm ¢ TPaAMUMOHHbIM NOANUCAHMEM MEXOYHAPOAHbIX CO-
rnaLeHum Ha nonsx oopymMa n odpunumanbHbIM CTapTOM YXKe peanin3oBaH-
HbIX Ha daneHem BocToke NnpoekToB. K cnosy — B 3TOM rogy Ha BO® 3apy-
6eXHble napTHepbI NoanMcany ¢ POCCUMCKMMKU KoMnaHusaMmn 6onee OByx
OEeCATKOB MeXOyHapoOHbIX corfalleHnin n HamborbLuee KoNM4ecTBo 3a-
Krouunu npeactasmtenn Kutasa n AnoxHuu.

N Tem He MeHee, MOXHO YBEPEHHO CKazaTb, YTO B 3TOM rofy MnoBecT-
ka BO® ctana ogHoOM M3 caMbiX HEOObIYHbIX 3a BCKO UCTOPUIO NPOBefe-
Hus. Peyb noet B nepByto o4epenb 0 KOMOMHaUMKM MacLLTabHOCTH 3a4a4 U
YPOBHS NpopaboTKM U getanmaaumm NpoeKToB.

Muwenko Bayecnas Muxaiitnosuy,

pykoBoauTenb LieHTpa aHanu3a ctpaTeruu u TexHonorunin pazsutus TIK,
thakynbTeT KoMmnnekcHon 6esonacHoct T3K,

PI'Y nedptn v rasa (HY) umenn V.M. TybkuHa



Tema CeBepHOro MOPCKOro mnyTu, a COooT-
BETCTBEHHO N pa3BUTUA POCCUNCKOM APKTUKU
Ha nonsix BO® crtana ogHon u3 LeHTpasbHbIX.
PocT rpy3onepeBo30K No aToOMy MapLUpYTYy yXxe
MOET C onepexeHneM nnaHa. Noka peyb vaet
O MUJINIMOHAX TOHH, HO CO CMYCKOM Ha BoAy HO-
BOro nefokona «Cnéupb» 06beMbl KpaTHO yBe-
nmyarcs.

BnepBble Ha ¢hopyme npo3By4ano noHATUE
Bonbloro CesepHoro mopckoro nytu (BCMIM)
— OT rpaHuy ¢ Hopeerwnert oo Kopenckoro rnony-
ocTpoBa. 310 60MblUe BOCbMU ThICAY KUSIOMe-
TpoB NyTW. B TakoM MapLUpyTe 3aMHTEpPECOBaH-
HOCTb MPOSIBUIM U KPYMHblE MeXAyHaponaHble
NepPEBO3YMKM U FPY300TNPABUTENN.

«QOcyLLecTBNeHNE TpaH3MTa C MOLLHbIX, pas-
BMBAIOLLMXCA PbIHKOB HOr0-BOCTOYHOM A3umM
B EBpony. CoOTBETCTBEHHO, C BbICOKOTEXHO-
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The Eastern vector
of development

Mischenko Vyacheslav Mikhaylovich, head of Center for Analysis of
Strategy and Technologies for the Development of the Fuel and Energy
Complex, National University of Oil and Gas «Gubkin University»

In early September, the annual Eastern Economic Forum (EEF) was
held in Viadivostok. At first glance, the event was held in the usual
mode, the organizers prepared a standard set of business programs
with the traditional signing of international agreements on the sidelines
of the forum and the official launch of projects already implemented in
the Far East. By the way, this year at the EEF, foreign partners signed
more than two dozen international agreements with Russian compa-
nies, and the largest number were signed by representatives of China
and Japan.

Nevertheless, we can confidently say that this year the EEF agenda
has become one of the most unusual in the entire history of the event.
First of all, we are talking about a combination of the scale of tasks and
the level of elaboration and detail of projects.
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The topic of the Northern Sea Route, and, accordingly, the development
of the Russian Arctic on the fields of the EEF has become one of the central
ones. The growth of cargo transportation along this route is already ahead of
schedule. So far, we are talking about millions of tons, but with the launch of
the new icebreaker “Siberia”, the volumes will increase many times.

For the first time, the concept of the Great Northern Sea Route (GNSR)
— from the borders with Norway to the Korean Peninsula-was voiced at the
forum. This is more than eight thousand kilometers of the way. Major in-
ternational carriers and shippers have also shown interest in such a route.

«The implementation of transit from the powerful, emerging markets of
Southeast Asia to Europe accordingly, it is much more profitable and more
efficient to transfer from the high-tech markets of Europe to Southeast Asia
through the northern latitudes than through the long southern corridors»
- Alexey Likhachev, CEO of Rosatom, said in his speech. — It is very im-
portant to understand that the Great Northern Sea Route will become an
impetus for the development of the Far Eastern region. Because, in par-
ticular, in Vladivostok, transshipment hubs will be built for transshipment of
goods — from ordinary ships to ice-class vessels.”

There were also other large-scale projects, such as the construction of
the Pacific Railway and a new port for 30 million tons, as well as the devel-
opment of the eastern landfill, that is, the expansion of the BAM.

But as you know, “the east is a delicate matter” and it is necessary to
build relationships with representatives of this part of the world, based not
only on beautiful investment plans, but also on the basis of real affairs
and economic achievements. We need specific figures and implemented
projects. Russia’s Eastern partners are following the development of our
Far East with great attention — some are waiting for Russia’s position to
strengthen, and some are secretly hoping for our country’s weakening or
even withdrawal from the eastern big game.

Let’'s not dissemble, the Far Eastern regions of Russia have been fac-
ing serious difficulties in the economy, demography, transport logistics and
others for several years. The outflow of the population continues. And all
this is happening against the background of dynamically developing Asian
neighbors who are not familiar with demographic problems.

Probably, in this context, the most significant event at the WEF 2021 is
the government’s decision to turn Vladivostok into a city of one million peo-
ple. A new satellite city with an area of 3 million square meters is planned to
be built near Vladivostok. m and a population of 300 thousand people. The
city will be built 30 km from Vladivostok in the Nadezhdinskaya TOR. The
head of the Ministry of Regional Development, Alexey Chekunkov, spoke
at the forum about the details of working on a business model for creating
this satellite city.

This is really breakthrough news for the Far East, as the scale of tasks
is rising to a completely new level. From this point of view, it makes sense
to talk again about the implementation of the Eastern Gas Program as a
large-scale complex task of the current century. After all, without preserv-
ing and increasing the population of Eastern Siberia and the Far Eastern
regions, there is no great sense either in gasification or in the development
of new fields in the east of the country. And the expansion of the export po-
tential of the Power of Siberia pipeline system and the launch of the world’s
largest Amur gas processing plant are only parts of this large program,
which in any case should be based on the residents of the eastern regions
and their daily life interests.

And our eastern neighbors, with all their eastern wisdom and pragma-
tism, will definitely see and appreciate the seriousness of the changes in
the region.
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NOrNYHbIX PbIHKOB EBpOMbI B HOro-BOCTOYHYIO
A3uto ropasgo BbirogHee 1 apeKTBHeE npo-
BOOUTL 4Yepe3 CeBepHble LUMPOTHI, YEM Yepes
ONVIHHbIE I0XKHbIE KOPUAOPbI», — OTMETUI B CBO-
eM BbICTyrnieHnn Anekcen Jlnxadves, reHOnpeK-
Top «Pocatoma». — O4eHb BaXXHO MOHUMATB,
yTo BonbLuon CeBepHbI MOPCKOWM NyTb CTaHET
UMMNYyNbCOM pPasBUTUSA AN 0ANIbHEBOCTOYHOrO
pervoHa. [NoTtomy 4To 6yayT NOCTPOEHBI, B YaCT-
HOCTW, BO BrniagnBocTokKe, neperpy3o4Hble yaribl
OnA nepesasnkn rpy3oB — € 0ObIYHbLIX CYOOB Ha
cyda nefoBoro Knacca».

Mpossyyanu n pgpyrve macwrtabHble Npoek-
Tbl, TAKNE KaK: CTPOUTENbCTBO TUXOOKEaHCKOM
XenesHon goporu u Hosoro nopta Ha 30 MAH
TOHH, TakXe, 3TO U pa3BuTME BOCTOYHOIO Monn-
roHa, To ecTb paclumpeHne BAMa.

Ho kak n3BeCcTHO «BOCTOK — [ief10 TOHKOE» U C
npeacTasuTensaMm 3To YacTn ceeTa Heobxoau-
MO BbICTpanBaTb B3aMMOOTHOLUEHUSA, OCHOBaH-
Hble He TOSIbKO Ha KPacuBbIX MHBECTULIMOHHbIX
nnaHax, Ho M Ha OCHOBEe pearsibHbIX Oer U JKO-
HOMWYECKUX OOCTMXKEHUWA.  HyXHbl KOHKpeT-
Hble UMdpbl N peanu3oBaHHble NPoekThl. Boc-
TOYHble NapTHepbl Poccuun ¢ 60NbLLIMM BHUMA-
HWEeM crnepaT 3a passBuTMEM Hallero [anbHero
BocToka — KTO-TO B OXnaaHu1 yCuneHus nosu-
umn Poccuin, a KTo-TO 1 C TaNHOW HAOEeXOon Ha
ocrnabrneHve unu gaxe yxop Hawlen cTpaHbl n3
BOCTO4YHOW 60JIbLLION UTpPbI.

He 6ygem nykaBuTb, OanbHEBOCTOYHbIE pe-
rMoHel Poccun He nepBbi rof cTasnikusaroTcs
C Cepbe3HbIMU TPYOHOCTAMU B 9KOHOMUKE, fe-
Morpadun, TPaHCMOPTHOM NIOTUCTUKE N OpYru-
mMu. lNpoponmxaeTca OTTOK HaceneHus. N Bce
3TO NMpoucxoauT Ha hoHe AMHaAMUYHO pa3BuBa-
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IOLLIMXCH a3naTCKUX cocefen, KoTopble He 3Ha-
KOMbI C AemMorpaduyeckumMmm npobnemMmamu.

HaBepHoe, B 3TOM KOHTEKCTe camoe 3HaKo-
BOe cobbiTve Ha BO® 2021 ato pelueHne npa-
BUTENbLCTBA O npespalleHnn BnagmsocToka B
ropoa-MUINMOHHUK. Pagom ¢ BnagmBoCTOKOM
nnaHnpyeTcs NOCTPOUTb HOBbIN ropod CnyTHUK
C nnowiagbto B 3 MIH KB. M 1 HaceneHnem B 300
TbicaY Yenosek. [opon 6ymer ctpoutbes B 30
kM oT Bnagmeoctoka B TOP «HapexguHckas».
Mmasa MwvHBOCTOKpa3BuTUs Anekcen YekyH-
KoB Ha hopymMe pacckasan o getansx paboThl
Ha[ 6u3Hec-mofesnbio co3faHns 3Toro ropoaa-
CryTHYKaA.

OTO AeNCTBUTENBHO NPOPbIBHAA HOBOCTb AnA
OanbHero BocToka, nockonbkKy macLutaé 3agad
nogHMmaeTcs abConMtoTHO Ha HOBbIN ypoBeHb. C
3TOM TOYKM 3PEHUSA €CTb CMbICIT CHOBA rOBOPUTL
0 peanusaumm BocTo4yHOM ra3zoBor nporpamMmel
Kak 0 MacLUTabHOM KOMIMIIEKCHOM 3a4aqe TeKky-
wero crtoneTus. Begb 6e3 coxpaHeHus v yBenu-
YeHus HaceneHus BoctouyHon Cubupn v ganb-
HEBOCTOYHbIX PErMOHOB HET 6OJIbLLOrO CMbICNa
HW B ra3ndukaumm, H1 B paspaboTKe HOBbIX Me-
CTOPOXZAEHUI HA BOCTOKe CTpaHbl. A Hapallm-
BaHMe 3KCMOPTHOro noTeHumana Tpyéonposoa-
Hol cuctembl Cuna Crnbvpu n 3anyck KpynHen-
wero B mupe Amypckoro M3 a1o nuwb YacTtm
3TOW 6OSbLUOK NPOrpamMMbl, B OCHOBE KOTOPOW
B JIIOO6OM criyyae OOSMKHbI HaXoOUTLCS XUTENn
BOCTOYHbIX 06r1acTen U UX NoBCeAHEBHbIE XU3-
HEHHble MHTEpPECHI.

A Halun BOCTOYHbIE cocean CO BCeW UX BOC-
TOYHOW MYyOPOCTLIO U MparmMaTtuamom o6d3a-
TENbHO YBUOAT N OLIEHAT Cepbe3HOCTL NepemeH
B perviore. [l
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HA LUMMUBEPIEHE CO30AOYT XPAHUIULLE CYOHOIO AHA
)19 MY3bIKU

Ha LUnuu6epreHe B 2022 roay NocTposiT XpaHUnuLLe CyaHOro AHS Ans
My3blKaJlbHbIX KOMMO3MLMIA Ha ry6uHe 1 Tbic. (pyTOB.

«3[aHve pacrofioXMTCA MO4 CHEroM M CKanow Ha rnyéuHe 1 Tbic. dy-
TOB U OOMMKHO MPOCIY>XWTb HE MeHee 1 Tbic. neT. [naHmMpyeTcs, YTO XpaHu-
nve 6ymeT caaHo B aKcrnyataumio K Hadany 2022 ropga», — coobLiaeTcs B
odmumansHoMm Telegram-kaHane APKTUHECKOrO M aHTapKTUYECKOro Hay4Ho-
nccnegoartesibckoro nHetutyta (AAHUN).

Kak oTMevaeTcs, onsi XxpaHeHUs U apXMBUPOBaHMA My3biKu 6yayT UCMOSb30-
BaHbl CneLuanbHble TEXHOMIOMMK, BKI0Yasa ABOMYHOE koampoBaHue 1 QR-kogbl
BbICOKOM NSIOTHOCTW, 3anMCcaHHbIe Ha NMPOYHOM onTnyeckon nnéxHke. CHavana B
XpaHunuLLie npegronaraeTcs pasMecTuTb My3blKaslbHble KOMMNO3ULMN KOPEH-
HbIX HAPOAOB, 3aTEM 3TOT 6AHK MOMOSHAT Y COBPEMEHHbIE MPON3BEAEHUS.

Panee, B 2020 rofy, apxvB OTKPbLITOrO MCXOAHOro kofa OTrpaBsiieH Ha XpaHe-
HUWe B 3alUMLLEHHOE apKTMYEeCKoe XpaHunuile. B obLuer CnoXXHOCTU Ha coxpa-
HeHue 6bin oTnpaeneH 21 Téant gaHHbIx Ha 186 kaTtyLikax piglFilm (undposon
CBETO4YYBCTBUTESbHbIA apPXMBHBIA (OUMBM).

Uctoynuk: https:/ru.arctic.ru/news/20210712/996351.html

DOOMSDAY VAULT FOR MUSIC TO BE BUILT ON SPITSBERGEN

A doomsday vault for musical recordings is to be built at a depth of
1,000-feet on Spitsbergen in 2022.

“The facility will be constructed at a depth of 1,000 feet beneath the snow and
rock and it is expected to have e a service life of not less than 1,000 years.
According to the plan, the vault will start functioning at the onset of 2022” as
reported via the official Telegram-channel of the Arctic and Antarctic Research
Institute.

The works will be archived and stored using special technologies, including
binary coding and high-density QR-codes recorded on a durable optical film. The
first compositions to be deposited will be musical pieces by indigenous peoples.
Later contemporary works will be added to the collection.

Open-source archive was already delivered to a protected Arctic repository in
2020. In total, 21 TBytes of data on 186 reels of piglFilm (digital photosensitive
archival film) were placed in storage.

Source: https://arctic.ru/news/20210712/996410.html
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ApkTtunyeckun coset (AC, CoseT) ydpexaeH 19 ceHTabps 1996 r. B OTTaBe
BOCEMbIO apKTuyeckumu rocygapcrtesamu: JaHven, icnangnen, KaHagow,
Hopeerunen, Poccuen, CLLUA, ®unnaHgnen n LLiseumen.

B nHTepecax obecrneyeHns akTMBHOIO y4acTuUs NpeacTaBuTesnen KOPeHHbIX
HapofoB ApPKTUKM B geatenbHocTn AC cTaTyC «MOCTOSHHOro y4acTHUKa»
(y4acTtue B 06Cy>XOeHUN BCEX BOMPOCOB, HO 6€3 npaa rosnoca) 6bin npe-
[OCTaBJIEH LLIECTU OpraHn3aumsaM KOPEHHbIX HapoaoB — LiMpkymnonspHom
KOHdbepeHunn nHymtoB, MexayHapogHon accouuwaumm aneytos, CoBeTy
caamoB, Accoumanmm KOPEHHbIX Mano4vmcneHHbix Hapogos Cesepa, Cnbum-
pn n JansHero BocTtoka Poccuiickon ®epepaumm, ApKTUHECKOMY COBETY
atabackos 1 MexgyHapogHOMYy COBETY NBUHYMHOB.

Xypasenb Banepuii MleTposuy,

BEAYLUMIA Hay4HbI coTpyaHuK HcTuTyTa EBponsl PAH,
PyKOBOAWTENb LIeHTpa apKTUYeCcKMX NCClef0BaHuig,
KaHOWAaT nefarormyeckmx Hayk, AOLEHT,

Mocksa, Poccust




[N HeapKTU4eCKMX CTpaH, MeXAyHapOoOHbIX
MEXMNPaBUTENbCTBEHHbIX N HENPAaBUTENLCTBEH-
HbIX opraHu3auuin B CoBeTe CyLLIECTBYET CTaTyC
Habnogatens. B HacTosillee Bpems Habnoga-
Tensmmn AC aensatotca 13 rocygapcts — Benvko-
6putaHusa, Hngepnangel, MNonbwa, ®Plr, ®pax-
ums, icnanusa, Utanua, Kutan, MHugusa, AnoHns,
Pecny6nuka Kopes, CuHranyp, LLsenuapus; 12
MEXNPaBUTESNbCTBEHHbLIX OpraHM3auui; opHa
MexXnaprnamMeHTckas opraHusauus; 12 Henpa-
BUTENBbCTBEHHbIX OpraHmnzauui. Habnoparenu
MOryT MPUCYTCTBOBaTb Ha MJleHapHbIX 3acena-
Huax CTapLumx OMMKHOCTHbIX nny, AC, a Takxe
WHbIX MEPOMNPUATUSAX — MO MPUrNaLleHnio aen-
cteytowlero npepcepartena AC. Cnncok Habnto-
harenen nNocTOAHHO pacTeT.

CoBeT co3faH KakK MeXNnpaBUTENbCTBEHHbIN
«(OpPYyM BbLICOKOIO YpPOBHS» 0N pa3BUTUSA CO-
TPYAHUYECTBA apKTUYECKUX rocyaapcTs, KOop-
OnHauMn mUx OencTBuMiA B UHTepecax obecne-
YeHMS YCTOMYMBOrO pasBUTUSA pPernoHa, 3aliu-
Tbl OKPY>XalLLEen cpefpbl, COXPAHEHUS KYNbTy-
pbl, TPAOULUA U A3LIKOB KOPEHHbLIX HApPOLOB
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Arctic Council:
for the 25th anniversary

V.P. Zhuravel, Candidate of Pedagogical Sciences, Assistant Professor,
Principal Research Officer of the European Institute of the Russian Acad-
emy of Sciences, Head of the Arctic Research Centre, Moscow, Russia

The Arctic Council (AC, Council) was established on 19 September
1996 in Ottawa by eight Arctic States: Canada, Denmark, Finland, Ice-
land, Norway, Russia, Sweden and the USA.

In order to ensure the active participation of indigenous represen-
tatives from the Arctic in AU activities, six indigenous organizations -
the Inuit Circumpolar International Aleut Association, Saami Council,
Association of Indigenous Minorities of the North, Siberia and the Far
East of the Russian Federation, Arctic Athabasca Council and Inter-
national Council of Guichkins.

For non-Arctic countries, international intergovernmental organizations
and non-governmental organizations, the Council has observer status. At
present, 13 States — China, Great Britain, Netherlands, Poland, Germany,
France, ltaly, Spain, India, Japan, Republic of Korea, Singapore, Switzer-
land; 12 intergovernmental organizations; one inter-parliamentary orga-
nization — are observers of the AU; 12 non-governmental organizations.
Observers may attend the plenary meetings of the AU Senior Officials as
well as other events at the invitation of the AU Chairman-in-Office. The list
of observers is constantly growing.

The Council was created as an intergovernmental «high-level forums» for
the development of cooperation of the Arctic States, coordination of their
actions for ensuring sustainable development of the region, protection of
the environment, preservation of culture, traditions and languages of the
indigenous peoples of the North. The AC’s founding document, the 1996
Ottawa Declaration, specifically states that the AC does not deal with mili-
tary security. It also sets out the main parameters for the functioning of the
Arctic Council, in particular: a two-year rotating cycle of presidencies of the
participating countries, a circle of organizations - permanent participants of
the forum, a method of decision-making by consensus, which allows mem-
bers to join forces to solve common problems without imposing their will
on others.

The highest body of the Council is a ministerial meeting (usually at the
level of Ministers for Foreign Affairs), which is held every two years. The
Chair of the Council is a two-year rotating Chair. In 2021-2023, the Chair of
the AU is held by Russia. The priorities of the Russian presidency are: the
population of the Arctic, including small indigenous peoples; environmental
cooperation, including climate change; the socio-economic development of
the region; strengthening the Arctic Council as the main platform for mul-
tilateral cooperation in high latitudes. Special attention will be given to the
development of scientific and research cooperation in the region, i.e. in
the context of the five-year anniversary of the signing of the Agreement on
Strengthening International Arctic Scientific Cooperation. The International
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Cesepa. B yupegutensHom gokymeHte AC Ot-
TaBckon peknapaumm 1996 r. oco6o orosope-
Ho, 4To AC He 3aHMMaeTcs BONMPOCaMu BOEH-
HOM 6e3onacHoCTU. B Hel Takxe 0603HaYeHbI
OCHOBHble napamMmeTpbl YHKUMOHUPOBaHUSA Ap-
KTMYECKOro COBeTa, B 4YaCTHOCTWU: onpepereH
noo4epenHbIN ABYXrOAMYHbIN UWKN npefacena-
TENbCTB CTPaH-y4yacTHUL, O4YepyeH Kpyr opra-
HM3auUMn — MOCTOSIHHLIX Y4aCTHUKOB dhopyma,
3aKperyieH MeTof NPUHATUSA PeLleHUIn KOHCEeH-
CYyCOM, KOTOpbIA MO3BOMAET OObLEAUHATL YCU-
nva B peLleHnn obLmx npobrnemM, He HaBA3bl-
Basi cBoto Bonto apyrnm. Ocob60 OroBOPEHO, YTO
AC He 3aHMMaeTCs BOMpocaMm BOEHHON 6e30-
nacHocTH

Bbiclunm opraHom CoBeTa fBnsieTca Mu-
HMCTepckas BCTpeya (Kak mpaBuiio, Ha YpoOB-
HEe MMWHUCTPOB MHOCTPaHHbIX [fen), KoTopas
nposoguTCcA pas B Asa ropa. Npegceparens-
ctBo B CoBeTe OBYXrogu4Hoe Ha OCHOBE pO-
Taummn. B 2021-2023 rr. noct npepcenarte-
na AC 3aHumaeT Poccus. Nproputetamm poc-
CUICKOro npefcenarenscrsa ABAAIOTCA: Ha-
cerneHne APKTUKMK, BKMOYasi KOPeHHble Mmaro-
YUCNEHHblE Hapodbl; NPUPOAOOXpaHHOe B3a-
UMOLEeNCcTBMe, BKIOYas W3MEHeHue KrvMma-
Ta; coumanbHO-9KOHOMMUYECKOEe pasBuUTHE pe-
rMoHa; yKperisieHne ApKTUYECKOro coBeTa Kak
OCHOBHOM MJIOWAAKM MHOrOCTOPOHHEro Co-
TpygHMYeCcTBa B BbICOKUX LuMpoTax. OTaensHoe
BHMMaHue 6ydeT yOeneHo pasBuUTUIO Hay4yHo-
nccrnenoBaTenbCkoro B3auMMOOEnCcTBUA B pe-
rMOHe, B T.4. B KOHTEKCTE MATUSIETHEro obwu-
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nes nognucaHua CornawleHns no ykpenneHuo
MEXOYHapOAHOr0 apKTU4EeCKOro HayyHOro co-
TpygHudecTBa. Bcem 3TMm Bompocam nepso-
CTeneHHoe BHMMaHwWe yaensetr MexayHapog-
HbIA SKCMEPTHbLIA COBET MO COTPYOHWYECTBY B
ApKTUKe.

Tekywimmm Bonpocamu geatenbHocTn Cose-
Ta M NOArOTOBKOW MWHUCTEPCKUX BCTpeY 3a-
HumatoTca CTtapluve OOMmKHOCTHble nvua Ap-
KTU4ecKoro coseTta (odmumarnbHble npeacTa-
BUTENM rocygapcte-ufnieHoB AC, Kak npasuio
- OT BHELUHEeMNoNnTUYECKNX BEOAOMCTB), KOTOpble
NPOBOAAT 3acefaHuns He pexxe AByX pa3s B rop.

B HacTosiLlee BpemMs OENCTBYIOT LLIECTb TaKMX
rpynn: Pabo4as rpynna no yctpaHeHuo 3arpsis-
HeHna ApkTukn (ACAP); Pa6o4as rpynna no pea-
nn3aummn NporpamMmbl apKTUHECKOrO MOHUTOPUH-
ra v oueHkn (AMAP); Pa6o4yas rpynna no coxpa-
HeHMIO apkTndeckon dnopbl 1 dayHbl (CAFF);
Pa6o4as rpynna no npenynpexneHuto, roTos-
HOCTU U NUKBUOAUMW YpEe3Bbl4aNHbIX CUTyauui
(EPPR); Pa6o4as rpynna no sawute apKtuye-
ckon mopckon cpedpl (PAME); Pa6oyas rpynna
no ycton4nsomy passutuio B Apktuke (SDWG).
Yepe3 vx HayuHylo OeATenbHOCTb MpaBuTESb-
CTBa apKTUYECKMX CTPaH 06beguHUNM ycunus
No MonHOMacLUTabHOMY 3KOSIOrMYECKOMY KOH-
Tponto. VIx goknagbl NpuvBREKaloT BHUMAHWE K
npobnemam okpyxatoLuen cpedbl ApkTnkn. Co-
BET NOAOEPKMBAET AManor cpeam y4eHblx, Nonm-
TUKOB, KOPEHHbIX XWUTENEN pervoHa.

B HacTosiee Bpemsa CoseT 06pen topugunde-
CKue aTtpubyTbl MEeXNPaBUTENbCTBEHHOW MEX-

B 20212025 1. nocr npeacegareaa AC sanumact
Poccna. [lpuopnrerammn poccuiickoro npeaccaarcib-

CTBA ABJJIOTCY: HACCJCHUE [\pKTMKM, BKJIOUAd KO-
PEHHBIE JMAJOUNCIEHHBIE HAPOABL; IPUPOJOOXPaN-

HOC BBAUMOICUCTBUC, BKJIIOUAd UBMCHCHUC KJUMATA;
COLUAIBHO-DKOHOMUUECKOS PASBUTUE PETUOHA; YKPE-
ICHIE APKTIUYSCKOTO COBETA KaK OCHOBHOM TLJIO-
MAZKN MHOTOCTOPOHHETO COTPYAHUYECTRBA B BHICOKUX
muporax. OTIEeNbHOS BHUMAHUE OYACST YASJICHO Pas-
BUTHIO HAYUHO-UCCJICOBATENBCKOIO BAAUMOACTHCTRIC
B DEIUOHE, B T.U. B KOHTEKCTE NATUISTHEIO I00UIE
nojmucanud CorJamenud no yKPEIICHUIO MEXyHa-
POJHOIO @PKTUUECKOIO HAYYHOTO COTPYAHMICCTRA




OyHapofHON opraHu3aummn: paboTaeT NOCTOsSH-
HbIh CekpeTapuat ApPKTUYECKOro coBeTa, KOTo-
pbin HagenéH opraHM3aunoHHO-TEXHUHYECKNMUN
NONMHOMOYNAMM N B COOTBETCTBMM CO Crneum-
anbHbIM cornalleHnem ¢ npaBmnTenscTBOM Hop-
BErMM pacnosioXnsiCa B HOPBEXCKOM ropoae
Tpomcé (po 2013 r. oH pacrnonararscsi B CTpaHe,
OCYLLECTBMIAOLLEN NpeAcenarenscTso). locy-
0apcTBa — YfieHbl COrnacoBaHHO OCYLLECTBMSA-
0T perynspHble B3HOCbI Ha (PYHKLMOHUPOBaHUE
Coseta. B 2016 r. B ero coctaB Bowen Cekpe-
TapuaTt KOpPeHHbIX HapodoB (paHee pacnonaran-
cs B KoneHrareHe), co3gaHHbIin ons NOAAepX-
KW 0eATenbHOCTU MOCTOSIHHbIX YYAaCTHUKOB B
AC. CoBmecTHOe pa3melleHne aByx Cekpeta-
punaTtoB crnocobcTBoBasio obecnedveHmto 6onee
TECHbIX KOHTAKTOB MeXay HUMU, YCUNEHUIO 3dh-
PEKTMBHOCTM M NOTEHLUMANA KaX[goro U3 HMx m
onTumusauumn pabotbl AC B Lienom.

B pamkax AC nognucaHo Tpu MexnpaBuTesb-
CTBEHHbIX cornawlenus: B 2011 r. — O coTpyn-
HU4YeCcTBE B aBMaLMOHHOM U MOPCKOM MOUCKE U
cnacaHum B ApkTuke, B 2013 1. - O coTpyaHu4e-
CTBe B Cpepe roTOBHOCTU U pearnpoBaHus Ha
3arps3HeHne HeTblo Mops B ApKTuke, B 2017
I. - N0 YKPEneHno MexXayHapogHoro apkTunye-
CKOr0 Hay4HOro coTpyaHuyecTBa.

Mop arnpon CoBeTa cerogHs OCYLLECTBNA-
eTcs okono 80 npoekToB B 06/1aCTU U3MEHe-
HWUS KnuMaTa, 3KOSI0rnmn, 3KOHOMUKK, KyNbTypbl,
30paBoOXpaHeHns, NpeaoTBpaLleHna YpesBbl-
YanHbIX CUTyauuin, 3aLnTbl UHTEPECOB KOPEH-
HbIXx HapogoB CeBepa.

[MaBHbIN UTOI apKTUYECKOro COTPYOHNYECTBA
3a npoiueaiune 25 neT CocTomT B TOM, YTO B3a-
UMHas 3aMHTEPECOBAHHOCTb B €ro YKpenneHum
N pasBuTMM He NO3BONUA 3aMOPO3UTbL ero ge-
ATENIbHOCTb HECMOTPS Ha BO3HMKaOLLME 30eCb
3KONOrMYecKne pUCKN, BOEHHO-MONUTUHECKNE
yrpo3sbl N OEUCTBUSA aHTUPOCCUMNCKUX CaHKLMNA.
CoTpyaHM4ecTBO NPOJOMKAET pas3BMBaTbCH,
ApKTVKa no-npexHemMy OCTaércs 30HOW Mupa,
MEeXOyHapOAHOro COTPYOHU4YecTBa U MOMUTU-
yeckoii ctabunsHocTy. Il
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In 20212023, the Chair of the AU is held by Russia.
The priorities of the Russian presidency are: the
population of the Arctic, including small indigenous
peoples; environmental cooperation, including climate
change; the socio-economic development of the region;
strengthening the Arctic Council as the main platform
for multilateral cooperation in high latitudes

Council of Experts on Arctic Cooperation has given priority to all these is-
sues.

The Senior Officials of the Arctic Council (official representatives of AC
member States, usually from foreign policy departments), who meet at
least twice a year, are responsible for the day-to-day running of the Council
and for the preparation of ministerial meetings.

There are currently six such groups: the Working Group on Arctic Pollu-
tion Elimination (ACAP); the Working Group on the Arctic Monitoring and
Assessment Programme (AMAP); the Working Group on the Conservation
of Arctic Flora and Fauna (CAFF); and the Working Group on Prevention,
Emergency Preparedness and Response (EPPR); Arctic Marine Environ-
ment Protection Working Group (PAME); Arctic Sustainable Development
Working Group (SDWG). Through their scientific activities, the Govern-
ments of the Arctic countries have joined forces to ensure full environmen-
tal control. Their reports draw attention to the problems of the Arctic envi-
ronment. The Council supports dialogue among scientists, policymakers
and indigenous people in the region.

Currently, the Council has acquired the legal attributes of an intergovern-
mental international organization: the permanent Arctic Council Secretariat
is operational and is organized in accordance with a special agreement with
the Government of Norway, it is stationed in the Norwegian city of Troms
(until 2013 it was stationed in the country holding the presidency). Member
States contribute regularly to the functioning of the Council in a coordinated
manner. In 2016, the Indigenous Peoples Secretariat (formerly based in
Copenhagen) was established to support the activities of permanent par-
ticipants in the AC. The co-location of the two secretariats has contributed
to closer contact between them, increased the efficiency and capacity of
each and optimized the work of the AC as a whole.

Within the framework of the AC, three intergovernmental agreements
have been signed: in 2011 - on cooperation in aviation and maritime search
and rescue in the Arctic, in 2013 - on cooperation in preparedness for and
response to oil pollution in the Arctic, in 2017 - to strengthen international
Arctic scientific cooperation.

Under the auspices of the Council, 80 projects are currently being im-
plemented in the areas of climate change, the environment, the economy,
culture, health, the prevention of emergencies and the protection of the in-
terests of the indigenous peoples of the North.

The main outcome of Arctic cooperation over the past 25 years has been
that mutual interest in its strengthening and development has not allowed
its activities to be frozen despite the environmental risks involved, military
and political threats and anti-Russian sanctions. Cooperation continues to
develop, and the Arctic remains a zone of peace, international cooperation
and political stability. Il




25% of the annivezsazy Aectic council
e Arctic review - 7 . 20 21 . C D

ApKTUKa -
apeHa '
CTONIKHOBEHUA ¢
chaTeruqecKux
MHTepecos

MUPOBbIX AepX

ApKTUKa NpeacTaBnsieT CoO60M KpamHe XPYNKUM pernoH. ITo cnpaBennn-
BO HE TOJbKO OJ191 9KOOrMYECKUX BONPOCOB, HO U NS MEXAYHapOOHOro co-
TpyaHu4ecTBa. HecMOTpsa Ha TO, 4TO 3a Bce 25 neT cyulectBoBaHuUs ApKTK-
4eCKoro coseta Oblnia npogeniaHa KonoccasnbHasa gvnioMarmyeckas paborta
N y4peXOeHO HECKOSIbKO PervoHasbHbIX OpraHn3aumim, coxpaHsaeTcs Hanps-
XXEHHOCTb B LefIoM psife BONPOCOB, KOTOPblE KacatTcs, B NepBYyl0 ovepeb,
MEeXAyHapoOHO-NPaBoOBOro craTyca CyLOXOOHbIX MapLUpyTOB, onpeaeneHns
MOPCKMX rpaHuL, a Takxe NpUHaONeXHOCTU MOSe3HbIX NCKOMaeMbIX.

Anexcuc lpoBaguc,
npodpeccop, He3aBUCUMbIN IKCNepT, Fpeuus




Arctic

as a strategic
field

of interests
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CnpaBennMBo BbI3bIBAOT TPEBOTY Y HEKO-
TOPbIX MPUMOAAPHBLIX CTPaH POCT 4yucna ydye-
HAA CTpaHamMu-y4yacTHUKamMM W  cTpaHamu-
naptHepamn HATO. Kak 4acto oTMeyaloT 3Kc-
nepTbl, 3TO NPUBELET BCE CTPaHbl apKTU4ECKO-
ro pervoHa K «gunemme 6e30nacHocT1», korga,
oLLyLLlas yrpo3dy CO CTOPOHbI COCefel CTpaHbl
Ha4HyT HapalmMBaTb BOEHHbIA NOTEHUMan, 4To,
B CBOI O4epenb, CO30ACT OLUyLeHUe OMnacHo-
CTW QNS UX coceaen.

MOXHO nOQYepKHYTb, YTO Ha [aHHbIA MO-
MEHT y4acTne BHepernoHasnbHbIX 06beaNHEHNN
B «@pPKTU4ECKOM Auanore» He MMEET KOHCTPYK-

Alexis Provadis, professor, independent expert, Greece

The Arctic is referred to as a very fragile region that challenges
the world with ecological issues, as it does with global cooperation
concerns. Even very intensive diplomatic development that have
been conducted for the last 25 years and resulted in foundation of
a humber of regional organizations still does not resolve problems
in legal status of some marine routes as well as naval borders and
natural resources ownership.

Some Arctic states remain concerned about increased number of
exercises by NATO members and partner countries. Experts say this leads
to insecurity of the Arctic states forcing them to focus on building up military
power to counter the threats and destabilize safety of these countries and
their neighbors.

It seems reasonable to stress out that current participation of non-Arctic
states in the “arctic dialogue” does not have large impact on solving complex
issues around the region. The Arctic countries themselves must keep their
special rights to make decisions on the Arctic processes. Nevertheless,
other actors can still ensure stability there in a positive way in terms of
scientific and technological, as well as humanitarian, cooperation.

We should also mention a fact of other seats of tension in the international
affairs around the Arctic. Some US representatives for example stated their
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determination to put safety aspects in the Arctic Council agenda, which
threatens efficiency of this key organization.

Another destabilizing factor is an attempt to reflect out impacts of conflicts
between some states in other regions to the Arctic. Most notable is Western
governments having tried to lay pressure on Russia in 2014-2018 over
Crimean tensions which had negative effect on the Arctic decisions.

Generally, the Arctic is the last holder of world resources which have
been outside of international focus for a long time. Nowadays, the situation
has changed dramatically, and we seek opportunities to use soft and
agile decisions to keep peace and stability in global relations and ensure
ecological balance.

Evidently, the basis of constructive region development is pragmatic
and open dialogue between the key Arctic players. Boycotts (as Canada’s
boycott of the Arctic Council meeting in Naryan-Man), walkouts in protest,
sanctions and other ways to pressure on the participants of the Arctic
dialogue will affect rather negatively than positively and undermine trust
between countries.

In conclusion, we would like to mark that recently there have appeared a
mechanism of resolving quite intensive issues of the Arctic via legally binding
agreements. 3 Binding agreements on the Arctic Council framework is one
of examples of this practice. Such steps to cooperate may and certainly
have to be expanded in the near future. Il
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TUBHOMO BJSIMSAHUSI HA PELLEHNEe KOMIIIEKCHbIX
npo6nem. lNMpunonspHole CTpaHbl OOSKHbLI CO-
XpaHUTb 3a cO60M 0cobble NpaBa Ha onpegene-
HWe cyabbbl peruoHa, XoTs y4yactme BHe peruno-
HarnbHbIX UFPOKOB B HAYy4YHO-TEXHUYECKOM U Ty-
MaHUTapHOM COTPYOHUYECTBE MMEET MOJOXMU-
TenbHOE BMUAHME Ha CTabWUIIbHOCTbL permoHa.

CTouT OTMETUTb HanuumMe 1 Apyrux «o4yaros
Hanps>XXeHHOCTN» B MeXOYHapoAHbIX OTHOLUe-
HUsX B ApKTuke. Tak, HamepeHue BKIIUYUTb BO-
npocel obecriedeHnss 6e30MacHoOCTU B NMOBECTKY
ApPKTNYeCcKoro coseta, 03BY4YEHHOE HEeKOTOpbI-
MU aMepUKaHCKUMU NpeacTaBuUTeENs MU, HOCUT
OonacHbI/ xapaktep Ans npogykKTUBHOCTU Oes-
TENbHOCTU 3TOM KITIOYEBOW opraHu3auum.

Euwie ogHuM gectabmnmanpyomm hakTopom
MOXHO HasBaTb MOMbLITKW MepeHecTu nocnen-
CTBUSA KOHAIMKTOB MeXAy CTpaHamu B Opyrux
pervoHax B ApKTuKy. B yactHocTu, B 2014-18
rogax Haébniopanocb Bo3pacTaHWe [aBieHus
Ha Poccuio B Borpocax ApKTUKW BBUAY Hamnu-
Ynsi NPOTMBOPEYNA C 3anafHbIMK CTpaHaMn B
OoTHoLLeHun Kpbima.



2

ApPKTUYECKNA PErvoH, No CyTW, MNocnenHss
Krnagosas Mupa, KoTopas, [oSIroe Bpems Haxo-
amnacbk Ha nepudepun MexnyHapoaHbIX UHTe-
pecoB. Ceiyac, korga cutyaums pagukasbHO
n3MeHunach,, Heo6xoaMMoO UcCMonbL30BaTh ca-
Mble TMOKWE, akKypaTtHble noaxodbl Ons nog-
AepXaHna mupa n cTabunbHOCTU B OTHOLLIEHU-
X MexOy cTpaHamu, a TakxXe YCTON4MBOCTU
3KOMOrM4eCcKon CUCTEMBI.

OyeBUOHO, 4YTO OCHOBA KOHCTPYKTUBHOIO
pasBuUTUA pernoHa — nparMaTU4HbIA U OTKPO-
BEHHbIA guanor mexpgy KIo4YeBbiMU npuno-
NApHbIMKW  rocygapcteaMu. BownkoTbl (Hanpw-
Mep, BOMKOT BCTpedn APKTUYECKOro COBeTa B
Hapbsin-Mape co cTopoHbl KaHagpl), gemapiuu,
CaHKUMN U NHble CnocoObl AaBneHns Ha yyacT-
HWKOB guarnora npuseyT TONbKO K 06paTtHOMY
pes3ynstaTy U CHU3AT YPOBEHb LOBEPUA MEXOY
cTpaHamu.

B 3aknto4eHun, xo4y OTMETUTB, YTO B Nocreq-
HWe rofpbl CNoXunacb npakTvka nocTerneHHoro
YperynmpoBaHusi cambIX OCTPbIX BOMPOCOB ap-
KTUYECKOro pernoHa nocpencTtsoM 3akrntoye-
HUS IOPUONYECKN 00A3bIBAIOLLNX COrnalleHun.
Tak, 6bInnM 3aK4YeHbl TPpU 0653bIBAIOLLMX CO-
rnawleHus B pamkax paéoTbl ApKTUYECKOro co-
BeTa. TV NpakTMYecKme Lwarn coTpyaHu4ecTea
MOTYT U OOSMXHbI ObITb pacLuMpeHbl B 0603pu-
mom 6yayiiem. Il

OUEBUIHO, YTO OCHOBA KOHCTPYKTUB-
HOI'O PAasBUTUI PCTUOHA — IPArMa-
TUYHBIA ¥ OTKPOBCHHBIN AUAJIOT JMCEXK-
Ny KJIOUCBBLMY MPUIOMIPHBLMY TOCY-
JapCTBAMY

Evidently, the basis of constructive
region development is pragmatic
and open dialogue between the key
Arctic players
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HOBOCTHU

OKOJIOMMYECKASA SKCIMEAONLINA MO BbIBO3Y METAJIA
HAYMHAETCA HA OCTPOBE BUJTbKULIKOIO B APKTUKE

TACC, 15 unonsi. BonoHTepbI-3konorn nNpucTynsaT B 4YeTBepr K y6op-
Ke Heo6utaemoro octpoBa Bunbkuukoro (fimano-HeHeukuii aBTOHOM-
HbIN OKpYyr). B TeyeHne mecsaLa fO6poOBoObLbI 6YAYT FOTOBUTHL paHee Cco-
6paHHbIN MEeTaJI0JIOM K BbIBO3Y, COO6LLMIN B Npecc-cnyX6e ryéepHaTo-
pa fimana.

PaHee coobLuanoch, 4To aTa 9KCNeauLmsa Ha oCTPoB BUnbKMLKOro cTaHeT nsi-
TOW U, BO3MOXHO, 3aKNHOUYUTENTbHOWN.

"B 3TOM rogy B pamkax npoekta "BonoHtepbl APKTUKW" B SKCNepguumax Ha
fimane npumyT y4actue Jo6posonbLbl 13 18 pernoHoB Poccun n KasaxcraHa.
15 nions gecsATb OnbITHbIX 9KOAOOPOBOSILLIER OTNPABUTCA Ha OCTPOB Bunbkuu-
KOro, 4To6bl MOArOTOBUTL COBPAaHHLIA paHee MeTana ois BbiBo3a", - FOBOPUT-
Csl B COOOLLIEHNN C YTOYHEHUEM, YTO C Ha4ana peanuaaumm skonpoekta B 2017
rofly BOSIOHTEpPbI y6panu Tepputopuio Ha 125 ra, cobpasm 6osnee 460 TOHH Me-
Tasnna - pXxaBeroLmx 604eK 1 6POLLIEHHOI0 Xeresa.

UctouHuk: https://tass.ru/obschestvo/11905781.

ECOLOGY VOLUNTEERS BEGIN EXPEDITION TO REMOVE METAL
FROM VILKITSKY ISLAND IN KARA SEA

They will also renovate a lighthouse, which was lit on the island in 2019

TASS, July 15. Ecology volunteers will begin on Thursday a cleanup
operation on the Vilkitsky Island (the Yamalo-Nenets Region). Within a
month they will prepare the earlier collected scrap metal for transportation,
the Yamal governor’s press service said.

Earlier, TASS wrote this expedition would be the fifth in a row and, probably,
final.

"This year, under the Arctic Volunteers program the expeditions on the Yamal
will feature volunteers from 18 regions of Russia and Kazakhstan," the press
service said. "On July 15, ten experienced volunteers will go to the Vilkitsky Island
to prepare the earlier collected metal for further transportation."

Since beginning of the project in 2017, volunteers have cleaned a territory
of 125 hectares, collected more than 460 tonnes of scrap metal - barrels and
unattended metal, the press service added.

Source: https:/tass.com/society/1314307 .

BonoHTEpbI Ha 0CTPOBE BunbKuLKoro.
®oto npenocrasneHo MO30
«3enéHas ApKTuka»




Aectic teanspoet system digitalization

% e A rctic rev.iew - 7 e 20 21

Uudposusaunn
apKTU4YecKon
TPa3HCNOPTHOW
cucremsol

Barnaa UMO

Ha CY0X0OACTBO
B ApKTHKE

U Ha byayLwee
CYAOXOACTBA

03kan Uctanbynny,

TexHuyeckun ogpuuep,
MoapasneneHue no aKcnayaralLMoHHoOM
0€30MacHOCTY U Ye0Be4eCKOMY
thakrtopy, YnpasneHue 6e30nacHOCTM
Ha Mope, MexayHapoHas Mmopckas
opraHu3auus
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IMO’s take on
Arctic shipping
and leading
shipping into
future

Ozkan Istanbullu,

Technical Officer, Subdivision for
Operational Safety and Human Element,
Maritime Safety Division, International
Maritime Organization

INTERMNATIOMNAL
MARITIME
ORGANIZATION

The days when the Arctic Ocean was seen distant, unknown
and unvaluable are long gone. This remote marvel of the world
attracts increasing interest not only from sub-Arctic States, but
also from other States for many different reasons such as its
rich natural resources, the invaluable scientific data it holds,
increased Arctic shipping, or for instance the potential for
extended Arctic cruising.

The early history of shipping in Arctic waters is full of many unfortunate
stories but today these waters are no longer a no-return destination
for seafarers. On the contrary, an increasing shipping activity in Arctic
waters is being observed year-on-year. Global warming apparently
played an important role in this, in particular, thinning of the polar ice
advanced the use of Arctic shipping routes more often and for longer
periods in the year.

The International Maritime Organization (IMO), being the specialized
United Nations agency with responsibility for the safety and security
of shipping and the prevention of marine and atmospheric pollution by
ships, sets the global standards. Arctic waters in this regard deserves a
specific attention hence IMO adopted the International Code for Ships

[aBHO npowno TO Bpems, korga Cesep-
Hblh JleqoBUTbIN OKeaH NpeacTaBnsncsa oT-
JaneHHbIM N HEU3BECTHbIM. OTO pganekoe oT
Hac 4Yydo cseTa NMOCTOAHHO BbI3blBAET UHTE-
pec Kak CO CTOPOHbl FOCy[apCTB, MMEKOLLMX
K HEeMy BbIX0f, TaK U CO CTOPOHbI ApPYrnx ro-
Cy0apcCTB; NPUYMHbI TOMY pasfinyHbl — 6orar-
CTBO MPUPOLHbIX pecypcoB, 6ecLeHHblIe Xpa-
HALLIMeCH TaM Hay4Hble JaHHble, pa3BuTue Ccy-
poxoactea B APKTUKE UIn, Hanpumep, noTeH-
Luman pasBuUTUa apKTUHECKOro TypuamMa.

PaHHWe aTanbl UCTOPUM CYyAOXOACTBA B BO-
Jax APKTUKW MOMHbI Tparnyeckux npumepos,
OfiHaKO Tenepb 3TO YXe He Takoe MecTo, OTKY-
fa He BoaBpaLllatoTcs. Hao6opoT, cyaoxoaHas
aKTMBHOCTb B BOAAax APKTUKW BO3pacTaeTt rof
oT roga. B aTom cepbesHyto posb cbirparno rio-
6anbHoe noTenneHne, TasHUe NosAPHbLIX NMbOoB
CNoco6CTBOBANO TOMY, HTO CyAOXOAHble NyTU B
ApKTUKe CTano BO3MOXHbLIM MCMOMb30BaTh 60-
nee akTUBHO U Gonee AnUTenbHOEe Bpems B Te-
YyeHue roga.

[MmoGanbHble  CcTaHAapTbl  ycTaHaBnvBa-
eT MexayHapogHas Mopckas opraHusaums
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(MMO), cneumanmanpoBaHHOE Yy4pexaeHue
Opranmsaumm O6beguHeHHbIX Hauuwn, 3aHu-
MaroLleecsi Bornpocamu 6e30rnacHoCcT! 1 3aLiu-
LLleHHOCTU CYyOOXOACTBA 1 NpefoTepalleHns 3a-
rps3HEHMsA Mops 1 Bo3dyxa € cynos. Boabl Ap-
KTUKM B 3TOM OTHOLLUEHMM 3aCny>XMBalT 0CO60-
ro BHMMaHus, n noatomy MIMO npuHana Mex-
OyHapoOHbI KOZeKC AN CcydoB, 3KCryaTu-
pytoLumxca B nonspHbix Bogax (MonsapHbin Ko-
[eKC), KoTopbln BCTynun B cuny 1 aHBapsa 2017
roga v nony4un obasatesnibHy0 Cuiy CornacHo
kak MexayHapoaHOW KOHBEHLIMN MO OXpaHe Ye-
NOBEYECKOM XWU3HWN Ha Mope (KoHeeHuus CO-
JIAC), Tak n MexpyHapoOHOW KOHBEHLUW MO
npenoTBpaLleHuto 3arpasHeHns ¢ cygos (Kok-
BeHuumss MAPTIOJ).

OpHol n3 ocHoBHbIX 0653aHHOcTen VIMO aB-
naeTcs NOCTOSAHHBIA MOHUTOPWUHI HOBLIX paspa-
60TOK B MOPCKOW OTpaciv n BBefeHNe HOBbIX
npasui U CUCTEM C TeM, YTOOLI CNOCOB6CTBOBATL

review
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6e3onacHoMy, SPPEKTUBHOMY N SKOJTOMMYECKU
paumoHansHOMY CYAOXOACTBY B COOTBETCTBUM
C MpyHUMNamn yctomymsoro passutus. B paH-
HOM KOHTEKCTe nocriefHve pa3paboTkn 1 HOB-
LecTBa TEXHONMOIMM CBA3W, B YaCTHOCTH, nepe-
XO4 B uUMpoBOM popmart, UrparoT XU3HEHHO
BaXKHYI0 pOSib B paMKax MexpayHaponHou pe-
rynaTUBHOW CUCTEMBI, YHpPEeXOeHHOW 1 nogaep-
xusaemon MMO. B HacTtosawmin momeHT MO
3aHMMaeTCs LerbiM psaoM MPOEKTOB BbICOKOIO
YPOBHA C MpUBIIeYEHUEM HOBEWLLNX TEXHOIO-
rMI; STU MPOEKTbI ABNAIOTCA PE3YyNbLTaToM Lnd-
poBoW TpaHcdopMaLnm, NPOUCXOoAsLLEN B CyO0-
XOACTBE, B CUCTEMAX CBA3W, B NPaBUTENLCTBE,
B CeKTope rnobanbHbIX COOOLLUEHUA U faxe B
eXXeHEBHOW XXMN3HWN 0ObI4YHbIX NIOAEN.

MOPCKA{A PAONOCBA3b

B 2010 rogy MO npuctynuna K CnoXXHowm 3a-
Jade MopepHusaumm mobanbHONn MOPCKOW cu-
CTeMbl CBA3W Npu 6eactBuM K ansa obecnedve-
Hua 6esonacHoctn (TMCCB), koTopas sBns-
eTcs obazaTenbHoM cornacHo rnaee IV (Pagu-
oceasb) KoneeHuun COJIAC; uenb cocTosna
B TOM, 4YTOObI coenatb BO3MOXHbIM UCMOSb30-
BaHne B 'MCCB coBpeMeHHbIX CUCTEM CBS3U
N OTMEHUTb TPebOoBaHMA B OTHOLLEHUU HEKO-
TopbIX ycTapeBwmnx cucteM. OCHOBHOM Lefbio
FMCCB sBnsetca nepegaya COOOLLEHWIA npu
6eACTBUN, CPO4HbIX M OTHOCALLIMXCA K 6e3orac-
HOCTM COOOLLIEHUI C TeM, YTOObI NPefoCTaBUTb
MOpsikaM HafeXHbI AOCTYN K CryTHUKOBOW W/
W 3eMHOW PafuoCBA3N, KOraa UM 3TO Heob-
XOAMMO.

[Mocne MHOrmx neT cCoBMECTHOW paboTbl npu
ydactum rocygapcte-uneHos MO, Bknovas
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NATb OCHoBaTenen MexayHapoaHOro aKcnepT-
Horo CoBeTa Mo COTPyOHWYECTBY B ApKTUKe
(IECCA), mexxgyHapoaHble opraHnsaumm u nap-
THEpOB U3 oTpacnu, B anpene 2021 roga, Ha
BocbMOM 3acepaHum [Mogkomuteta MO no
MOpenaBaHuio, CBA3N M MOUCKY WM CrnacaHuio
(NCSR) 6bin gOCTUrHYT BaxHbIN py6ex. lNMog-
komuteT NCSR nogrotosmn npoekT nonpasok
k KoneeHummn COJIAC, B 4acTHOCTU, K rnase |V
M K OPYrMM COOTBETCTBYIOLUMM OOKYMEHTaM;
3TW MOMPaBKW, KaK OXMOAeTCs, BCTYNAT B CUiy
1 auBaps 2024 roga npu ycnosuu ogobpeHust
M NocfegyroLLero NpUHATUA NpoeKTa NonpasokK
KomuteTom no 6esonacHoctn Ha mope (KBM)
MO Ha ero 104-i1 (4eTBepTbii kBapTan 2021
roga) u 105-n (BTopon kBaptan 2022 roga) cec-
CUAX, COOTBETCTBEHHO.

B KoOHTekcTe nocnegHux pa3paboTok, OCo-
6€HHO B TOM, YTO KacaeTcs NonspHbIX BOf, CTO-
UT OTMETUTb MPU3HaHMEe HOBbIX NpegocTaBnse-
MbIX «Mpugnym» ansa ucnons3osaHus 8 FTMCCB
yCnyr MOPCKOW NOABWXHOW CMYTHUKOBOW CBSI-
3n. «Mpmugmym» — 310 BTOpOoM nocne Miumapcar
¢ MomMeHTa co3gaHua TMCCB B 1999 rogy npu-
3HaHHbIM MO nocTaBwuK yciyr MOPCKOM nog-
BW)KHOW CMYTHMKOBOW CBA3W (CM. Pe30siioumio
MSC.451(99)) n nepBas cuctema, oxsaTbiBato-
Las o6a NonspHLIX pernoHa.

Kpome Toro, MO npoposmkaer ocyLlecT-
BMATb MOHWUTOPWHI M BCKOpe, Kak npegnona-
raeTcsa, NpuUCTynuT K paspaboTke BOMNPOCOB B
OTHOLLEHUN WUCMONb30BaHUSA CUCTEMbI OBMeHa
daHHeiMmn OBY (VDES) u undppoBorn cuctembl
HaBuraumoHHbix gaHHbix (NAVDAT), B KOTOPbIX
NCMNONb3YIOTCA COBPEMEHHbIE TEXHONOrNN LMd-
poBoW 06pabOTKU CUMHANOB.

BCEMWPHAA PAOUOHABUITALUNOHHAA

CUCTEMA

Mo mepe BO3pacTaHns NPMMEHEHUS Ha cyaax
LUMPOBbLIX TEXHOIOMMUI 1 MPUINOXEHUIA, OCOOEH-
HO B cMCTeMax HaBurauum un cBsi3u, B nocneg-
HWe JecaTuneTns BoO MHOro pas Bo3pocria 3aBu-
CUMOCTb OT r106asbHbIX HABUraLMOHHbIX CMyT-
HMKoBbIx cucteMm (THCC), n Heo6xoQuMOCTbIO
015 cygoxofcTsa cTarno NnocTosiHHoe obecneve-
Hue HagexHon ceasm ans FTHCC. MO yxe npu-
3Hana B Ka4ecTBe KOMMNoHeHToB BcemupHon pa-
OvnoHasuraymnoHHor cuctemsl (BPHC) cuctemsl
GPS, GLONASS, Galileo, BeiDou n IRNSS, uto
Crnoco6CTBOBAIO COBEPLLEHCTBOBAHUIO Mpeno-
CTaBfIeHNs pa3fMyHbIMU CMYTHUKOBbIMU CUCTE-
MamW OaHHbIX N0 MECTOMOMOXEHMIO, CKOPOCTU
n spemenn. Kpome toro, MO B HacTosee
BpeMsl paccMmaTpvBaeT BONPOC O MPU3HaHuu B
kayecTBe komnoHeHTa BPHC anoHckon cnyTHK-
KoBou cuctemsl «Quasi-Zenith» (QZSS).

Operating in Polar Waters (Polar Code) which entered into force on 1
January 2017 and was made mandatory under both the International
Convention for the Safety of Life at Sea (SOLAS) and the International
Convention for the Prevention of Pollution from Ships (MARPOL).

One of the many important responsibilities of IMO is to continuously
monitor the developments in the maritime industry and to introduce
new regulations and systems to support safe, sustainable, efficient,
and environmentally friendly shipping. In this context, developments
and advancements in communication technologies, in particular
digitalization, play a vital role in the international regulatory framework
established and maintained by IMO. IMO is currently dealing with
many high-level and technology-driven projects which are the products
of the digital transformation that is happening around the shipping,
communication, government, and global trade sectors and even in
day-to-day lives of ordinary people.

MARITIME RADIOCOMMUNICATIONS

In 2010, IMO embarked on a challenging task to modernize the
Global Maritime Distress and Safety System (GMDSS), which is
mandatory under SOLAS chapter IV (Radiocommunications), with a
view to enabling the use of modern communication systems in the
GMDSS while removing requirements for some obsolete systems.
Distress, urgency and safety radiocommunications are the primary
purpose of the GMDSS, to ensure seafarers’ access to reliable satellite
and/or terrestrial radiocommunications when and where they might
need them.

After years of collaborative work by IMO Member States, including
the five founding members of IECCA, international organizations and
industry partners, a major milestone was completed in April 2021,
at the eighth meeting of the IMO’s Sub-Committee on Navigation,
Communications and Search and Rescue (NCSR). The NCSR Sub-
Committee prepared draft amendments to the SOLAS Convention, in
particular to chapter IV, and to other related instruments, which are
expected to enter into force on 1 January 2024, subject to approval
and further adoption of the draft amendments by the IMO’s Maritime
Safety Committee (MSC) at its 104th (2021-Q4) and 105th (2022-Q2)
sessions, respectively.

As part of recent developments, in particular for polar waters, it is
worth mentioning the recognition of new maritime mobile satellite
services provided by Iridium for use in the GMDSS. Iridium has become
the second maritime mobile satellite service provider ever recognized
by IMO (resolution MSC.451(99) refers), in addition to Inmarsat, since
the implementation of the GMDSS in 1999, and the first system which
covers both polar regions.

In addition, IMO continues to monitor and is expected to embark
soon on developments concerning the use of VHF Data Exchange
System (VDES) and digital navigational data system (NAVDAT), both
using modern digital signal processing technologies.

WORLDWIDE RADIONAVIGATION SYSTEM

With the increasing use of digital technologies and applications on
ships, particularly in navigation and communication systems, reliance
on availability of Global Navigation Satellite Systems (GNSS) has
exponentially increased over the past decades and the need for
reliable and constant GNSS connectivity has become a necessity for
shipping. IMO had previously recognized GPS, GLONASS, Galileo,




Aectic teanspoet system digitalization

3‘8 . Arctic

rev.iew - 7

BeiDou and IRNSS as components of the Worldwide Radionavigation
System (WWRNS), enhancing the provision, by different satellite
systems, of position, velocity, and time data. In addition, IMO is
currently considering the recognition of the Japanese Quasi-Zenith
Satellite System (QZSS) as a component of the WWRNS.

E-NAVIGATION

Developments on e-navigation are intended to meet present and
future user needs through the harmonized collection, integration,
exchange, presentation and analysis of marine information on board
and ashore by electronic means to enhance berth to berth navigation
and related services for safety and security at sea, protection of the
marine environment, reducing the administrative burden and eventually
increasing the efficiency of maritime trade and transport.

Several guidelines and recommendations have already been
approved by IMO addressing e-navigation solutions which were
identified as part of the e-navigation Strategy Implementation Plan
— Update 1 (MSC.1/Circ.1595), approved by the Maritime Safety
Committee in May 2018.

Although IMO is leading the work on e-navigation, other international
organizations, such as WMO, IHO, IALA, IMPA and IMHA, the industry,
in general, and Member States, are also assisting and progressing this
work in line with the e-navigation strategy implementation plan.

The current work is focusing on the harmonization of maritime
services which provide and/or exchange maritime information and
data with shipping related, but not limited to, vessel traffic service
information, navigational assistance, traffic organization, maritime
safety information, pilotage, tugs, vessel shore reporting, telemedical
assistance, local port information, nautical charts and publications,
ice navigation, meteorological, hydrographic and environmental
information, search and rescue and other services that may be
developed and implemented in the future.

AQJIEKTPOHHAA HABUTIALINA

HoBbie pas3paboTkm B 06NacTu 3NEKTPOH-
HOWM HaBuraumm npegHasHaveHbl gns Toro, YTo-
Obl YOOBNETBOPUTL MOTPEOHOCTU Monb3oBaTe-
Nen, Kak cyuiecTsyloLlme, Takm éygyluine, no-
CpencTeoM rapmMoOHM3MPOBaHHOIrO cbopa, WH-
TerpupoBaHusi, obMeHa MOPCKOM MHGopMauun-
el, ee NpeAcTaBneHNs U aHanu3a Kak Ha Ccyq-
He, Tak 1 Ha 6epery npy NOMOLLM 3MEKTPOHHbIX
CpencTB € TeM, YTODObI YCOBEPLLEHCTBOBATbL Ha-
BUraLUMOHHble BOMPOCHI N gpyrue COOTBETCTBY-
IOLLIE acneKTbl B PEXMME «OT npuyana go npu-
Yana» B LensxX 6e30MacHOCTN U 3alUULLEHHO-
CTM Ha MOpe, 3aLUMTbl MOPCKOW cpefbl, CHUXe-
HWUS1 aAMWHUCTPATMBHOIO GPEMEHN U, B KOHEY-
HOM UTOre, NOBbILWEHNS 3PDEKTUBHOCTM MOP-
CKMX COOBLLEHUI 1 TpaHcnopTa.

MMO yxe opobpeHbl HEKOTOpble PYyKOBOA-
CTBa W peKkoMeHjauum Mo BOMPOCY 3Mek-
TPOHHOW HaBuraumm, KoTopble Obln  onpe-
JeneHbl Kak BXOAfLMEe B COCTaB LMPKYns-

2.0 2 1

Caellyd yCnemHbLm Ipumepan

B ABTOMOOUJBHON Y aBUAIMOHHON OT-
paCAIX, MOPCKON CCKTOP UsYIacT
BONPOC NMPUMEHEHUI ABTOHOMHON
TEXHOJOIMU HA CYJax C TEM, YTOObI
paspadoTaTh Jd CYIOXOICTRA OCa-
OnacHbIC u pCHT86CJIbeI€ pcucHnda
BBICOKOTO KaueCTBa

Following the successful examples
in the automotive and aviation
industries, the maritine sector

has been exploring the use of
autonomous technology on ships to
deliver safe, cost-eftective and high-
quality solutions for shipping

pa e-navigation Strategy Implementation Plan
— Update 1 (MSC.1/Circ.1595), yTBepXaeHHo-
ro Komutetom no 6€30nacHOCT Ha MOpe B Mae
2018 ropa.

MO sBnsetca BepyLwle CTOPOHOM B pa-
60Te MO 3NEKTPOHHOW HaBuraumm, nNpy 3Tom B
npouecce Takxe y4acTBYIOT Apyrve mMexayHa-
pofHble opraHu3aumu, Takne kak BMO, MIO,
MAMC, UMMNA n MAMS3, npepgcraButenun oT-
pacnv v rocygapcTaea-yieHbl, KOTopble COCco6-
CTBYIOT NMpPOBeAeHW0 paboTbl COrfacHoO cTpa-
TerM4eckomy nnaHy no OCYLLUEeCTBAEHUIO 3rek-
TPOHHOW HaBuraummn.

lMpoBoanmas B HacTosiLLiee BpeMs paboTa no-
CBsiLleHa B OCHOBHOM BOMpocam rapmMoHM3a-
UMM MOPCKUX YCAYF, MPY MOMOLLM KOTOPbIX CY-
Jam npepocTasnseTcs mMopckas MHdopmaums
WNKn OCyLLecTBNAETCS 0OMeH Takon MHdopma-
uMer n gaHHbIMU, BKIOYas, HO He orpaHuymnBa-
SICb MepeyncrieHHbIM, MHOPMaLMIO N0 OBUXe-
HWIO CYO0B, NO HABUrauMOHHOM nogaepike, op-
raHn3auun OBUXEHUS, NHdopMauuio no 6e3o-
NacHOCTU Ha MoOpe, MO JIOLIMaHCKOW NPOoBOAKe,
no 6ykcupam, cBa3b cyaHa ¢ 6eperom, Haop-
Maumio 0 MeAMUMHCKOM NOMOLLM € BO3AyXa, UH-
dopMaumnio 0 MeCTHbIX MopTax, HaBUraumoH-
Hble KapTbl U U3gaHus, NefoByo MHopMaLmI,
MeTeoponoru4eckume, rugporpadudeckme aas-
Hble U MHGopMaunio 06 OKPY>XatoLMX YCOBU-
X, YCNYrv novcKa n cnacaHus u gpyrme ycnyru,
KoTopble B 6yayLiemM MOryT ObiTb paspaboTaHbl
1 6yOyT NPUMEHSATLCS.
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MOPCKWUE ABTOHOMHbIE HAABOAHbIE

CYOA (MAHC)

Cnegys ycnewHbiM npuMepaMm B aBTOMO-
6UNbHOW U aBMAUWOHHOW OTpacnsx, MOPCKON
CEKTOpP M3y4aeT BOMNpoC NPUMEHEHNS aBTOHOM-
HOW TEXHOMNOrMN Ha cyfax ¢ Tem, 4Tobbl paspa-
6otatb Ana cygoxoacTsa 6es3ornacHble U peH-
TabenbHble peLleHns1 BLICOKOro kavectaa. [pu
N3y4eHUM BO3MOXHbIX PELLUEHUN, B KOTOPbIX UC-
Nosb3YHTCA MHHOBALMOHHbIE TEXHOMOIMMN, cTa-
110 0O4EBUIHBIM, HYTO TPEBOYETCA YETKOE PYKOBOA-
CTBO MO PErynsaTuBHbIM acnekram aBTOHOMHbIX
CynoB.

C stoii uensto MMO B 2018 rogy npuctynu-
na K 063opy HopMaTuUBHOW 6a3bl Ans UCMOSb-
30BaHNsi MOPCKUX aBTOHOMHbIX HafBOOHbIX CY-
nos (MAHC) ¢ Tem, 4TO6bI BbIABUTbL B MEXAY-
HapogHon perynatueHon cucteme MIMO npo6e-
Jbl NMMGO OCTalOLLMECH HepeLLEeHHbIMU BOTpPo-
Cbl, KacaroLmMecs aBTOHOMHOCTU CUCTEM U Npu-
MEHEHUS HOBbIX TEXHONOruMM Ans onepaunin ¢
yOarneHHbIM yrpasieHmeM unm 6es y4actus ye-
fioBeKa. 3TO MHOrOrpaHHbIN BOMPOC, KOTOPbI
OKaXKeT BO3[eNCTBME Ha MHOTMe acneKTbl Cyno-
XO[CTBA, BKNOYaa 6e30nacHOCTb, OXpaHy, B3a-
NMOLEenCcTBMe C noptamMmm n ApyrumMu cygamw,
JIOLIM@HCKYIO MPOBOAKY, pearnpoBaHne Ha UH-
LUMOEHTLI N MOPCKYIO Cpeqy.

0O630p HOpMaTUBHOWM 6a3bl MO OTHOCALLMMCS
K 6e30MacHOCTM [OKYMeHTaM Oblfl 3aBepLueH
Ha 103-11 ceccum KBM (man 2021 roga). Mo nto-
ram 3Toro o63opa onpepgerieHbl HanpasneHs B
OTHOLLIEHUW NnocrieaytoLLen paspadboTKu peryns-
TUBHbIX aCneKkToB W CTpaTernm no paccmorpe-
Hio MAHC B pamkax perynsiTuBHOW CUCTEMb
MO.

B HacToALLMA MOMEHT C Lenbio obecrneyeHns
TOro, 4to6sl ucnoitaHna MAHC npoBogunucs ¢
cobnogeHnemM TpebosaHu 6e30nNacHOCTH, 3a-
LUMLLIEHHOCTH, 3aluTbl OKpyXaroLlen cpefsbl,
a Takxe 4YTobbl perieBaHTHbIE CTOPOHbLI 1 opra-
Hbl Bnactm coobwanun B MO o peayneratax u
onbITe, NPMOBPETEHHOM B XOfe TaKMX UCMbITa-
HUA, NPUMeHsieTCa LmpKynap Interim guidelines
for MASS trials (MSC.1/Circ.1604).

MARITIME AUTONOMOUS SURFACE SHIPS (MASS)

Following the successful examples in the automotive and aviation
industries, the maritime sector has been exploring the use of autonomous
technology on ships to deliver safe, cost-effective and high-quality
solutions for shipping. As the use of innovative technological solutions
are being explored, the need for clear guidance concerning the regulatory
aspects of autonomous ships has become evident.

With this in mind, IMO initiated a regulatory scoping exercise for the
use of Maritime Autonomous Surface Ships (MASS) in 2018 in order
to identify gaps or issues in IMO’s international regulatory framework
related to the automation of systems and the use of new technologies
for remote-controlled or unmanned operations. This is a complex issue
that will impact many areas of shipping, including safety, security,
interactions with ports and other ships, pilotage, responses to incidents
and the marine environment.

The regulatory scoping exercise on safety-related instruments was
completed at MSC 103 (May 2021). The outcome of this exercise
provides directions in terms of future regulatory developments and a
strategy to address MASS in IMO’s regulatory framework.

In the meantime, Interim guidelines for MASS trials (MSC.1/
Circ.1604) are being used to ensure that MASS trials are conducted
safely, securely and with due regard for protection of the environment
and to encourage relevant authorities and stakeholders to report the
results and lessons learned from trials to IMO.

CONCLUSION

Digital transformation in shipping continues to evolve in pace with
technological developments and user requirements. IMO, recognizing
the crucial role of shipping as part of the global supply chain, will continue
to lead these developments making shipping the most efficient, safe and
environmentally friendly form of transport on Earth. ll

3AKJIOYEHUE
Lincbposas TpaHcchopmMauus B CyOOXOACTBE

npogosmkKaeT COBEPLLUEHCTBOBATLCA B pycne
TEXHONMOrM4YeCcKoro pasBuTUs U MoTpebHoCcTeNn
nonb3oBatenen. lNpnsHasas BegyLLyiO posb Cy-
JoxofcTea B rnobasibHoOW LEenoYke MoCTaBoK,
MMO no-npexHemy 6ygetr urpaTb BegyLUyto
ponb B STOM HanpasfeHuu, CTpeMsACb caenaTb
CynoxoAcTBo Haubonee sPPEKTUBHLIM, 6€3-
OonacHbIM U 3KOMOMMYECKN paumoHasibHbIM BU-
nom TpaHcnopta Ha 3emne. M
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BBEOEHWE

BeccnopHo, ApKTyKa cbirpana BaXHyt0 porb
B pa3sutum Poccun. Tak, B 1938 rogy 6bin 3a-
nywieH nepebii coBeTCkM negokon Cubups.
OH ucnonb3oBasncsa AN apKTUY4eckux uccne-
JoBaHui, KoTopble Hayanuck ewle 300 net Ha-
3a 1 ABMAEeTCs OOHUM U3 6eCCrnopHbIX JOCTU-
XeHun Cosetckoro Coto3a. B HoBOM Thicsiye-
netun Poccusi BHOBb CTPEMUTCSH UCMONbL30BaTh
ApPKTUKY Kak Ons CBOero 3KOHOMW4YeCKoro pas-
BUTUA, Tak U NS pasBuTUA coumarnsHoro. Ns-
MEHEeHUA BO BHYTPEHHEN W BHELUHEN NONnUTUKe
Poccun B 2013 rogy, npuHatue CtpaTternm pas-
BUTUA MOPCKOW fiedATensHocTn Poccuu Ha nepu-
op no 2030 roga (Mopckas cTparterus) u Hegas-
Hne OCHOBbI rOCYOapCTBEHHOW NonuTukn Poc-

Tuna Conuman Xaurep, cuninckon depepaumm B ApKTUKE Ha nepuopg Oo

2035 roga (ApKTuyeckas MonuTuKa), a Tak xe
npod:)eccop Kad)e,[l,pbl SHEPreTU4ecKoro Crparternn passutna ApKTU4ecKon 30Hbl Poc-

U NPUPOAHO-PEeCYpPCHOro npasa, cun 1 obecrneyeHVs HaumoHanbHoM 6Ge3onac-
YHUBEPCUTET MaKKyopM, ABCTpaJ'II/IFI, HOCTWU Ha nepuopg Ao 2035 roga (ApkTudeckas

o o cTpaterust) obycnaBnmBaeT LEHHOCTb APKTUKM
npod)eccop, Tomckuii rocyfapCTBeHHbIN YHUBEPCUTET, M ee KIIoYeBYIo POMb B GyyLieM PasBuTUN U

Poccus NpoLBETaHMN 3KOHOMUKM Poccun.
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ApKTunyeckasn nonutuka n Apktndeckas crpa-
Terms oTpaxaroT Kypc pasBuUTUSs, OMNUCbIBAIOT
BEPOATHbIE Yrpo3bl, CBA3AHHbIE C MOTENSIeHNn-
eM, onpegenstoT NepcrnekTnBbl OCBOEHUS pe-
CypcoB, B NepByt0 odepedb, HepTn 1 rasa, a
Takxe passuTus CeBepHOro MOPCKOro nyTu
(CMI) Kak HOBOWM CYQOXOAHOM apTepun B pern-
oHe. NocnegHee CTaHOBUTCS BO3MOXHbIM M3-3a
rno6anbHOro MoTenfieHns, U3MeHeHns Knuma-
Ta W CBAI3AHHOIO C 3TUM YBENMYEeHUs HaBura-
LMOHHOr 0 nepuoda no ceBepHoMy nyTu. Takxe
npuMeyaTenbHo, 4To Poccust ulet BO3MOXHO-
CTU COXPaHWUTb 3KONOrn4ecknin 6anaHc B peru-
OHe Ha Bcex 3Tanax pa3paboTku Nofie3HbIX Uc-
KonaeMblX, NCMONb3ys HOBblE NOXOAb! K 3aLuuTe
OoKpyXaroLen cpefbl U yny4was ycnosus Ans
NPOXMBAHUSA MECTHOIO HaceneHns unu npuobhbl-
BaKOLLNX Noaen.

B KOHTEKCTe pas3BuUTUS pernoHa «KpacHOW
HUTbIO» BO BCEX AOKYMEHTax npoxXoauT pasBu-
Tve CeBepHOro MOPCKOro MyTu, Mpu KOTOPOM
pacLUMpeHue TOMSIMBHO-3HEPreTUYECKOro KoM-
nnekca BMecTe C nocfiegoBaTesibHbIM couparnb-
HbIM pasBUTUEM C NEPCMEKTUBON NpUBEeYEeHUs
nmofen Ha KparnHuii Cesep No3BONAT OTKPbITh
BbiroAHble ons Poccun ¢ 3KOHOMUYECKOW U
cTpaTernyeckor TO4KM 3peHnsi NepCcnekTUBbI Ha
cesepe. VIHhopMaLUNOHHO-KOMMYHMKALMOHHbIE
TexHonorun (UKT) aBnsoTca KnoyeBbiM hak-
TOPOM pas3BuTus, 6€3 KOTOPbIX HEBO3MOXHO
NONHOLEHHOE O6LLEeCTBEHHOE U SKOHOMUYECKoe
pa3sutve pervoHa. B nopateepxxpgeHve 3Toro,
ctaten 13 n 14 ApkTu4deckon ctpaterum nog-
YepkmBarT HeobxoanmocTb UKT, B TOM yucne
pa3mMeLLeHne BbICOKOIMIENTUYECKON KoCMuYe-
CKOM cucTeMbl ans céopa rmgpoMeTeoponoru-
YeCKMX AaHHbIX (BbICOKOSMNENTUYECKON CnyT-
HVKOBOW CUCTEMbl CBA3W [Ons KOopAuMHauMu
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Northern Sea Route:
meeting Russia’s legal
obligations

Dr Tina Soliman Hunter, PhD (Bergen). Professor of Energy and
Resources Law, Macquarie University, Australia, Professor, Tomsk
State University, Russia

INTRODUCTION

There is no doubt that the Arctic has played an important part of the
development of Russia. Indeed in 1938 the Sibir, the first Russian-built
Soviet icebreaker, was deployed. The Sibir was utilised for Arctic ex-
ploration, although Russia’s exploration of the Arctic dated back almost
300 years earlier and is one of the indisputable achievements of the So-
viet Union. In this new millennia Russia again seeks to utilise the Arctic
for both its economic development as well as social development. Shifts
in Russia’s domestic and foreign policy since 2013, the 2019 Strategy
for the development of Russia’s maritime activities up to 2030 (Maritime
Strategy), and the recent Foundations of State Policy of the Russian
Federation in the Arctic through 2035 (Arctic Policy) and The Strategy
for developing Russia’s Arctic zone and ensuring national security up to
2035 (Arctic Strategy) stipulate the value and importance of the Arctic
region and its critical role in the future development and economic pros-
perity of Russia."

Russia’s Arctic Policy and Arctic Strategy reflect hopes and perceived
threats associated with a warming and illustrates how seeks to advance
the development of the region’s abundant resources, particularly oil and
gas, establishing the Northern Sea Route (NSR) as a new global ship-
ping artery, as global warming and climate change allows the north-
ern Russian region to have longer periods of ice free in the Arctic, and
therefore enable shipping along the northern sea route. Most particular

" See in particular Articles 4 and 5 of the Arctic Policy, and Part Il of the Arctic Strategy.




Arctic

. Aectic teanspoet system digitalization
47 :

Ilna Toro, yro6e Poccna morda Bh-
MOJHATH CBOW JMHOIOUYUCJICHHBIC OOd-
BAHHOCTH ¥ CJCOBATD MOJOKCHUAM
MEKAYHAPOHOTO T1PABA, KPanHE HE-
OOXOMMO TOBCEMECTHOS BHEJPC-
nue cpejcrs UKT

noneb3osatenen CMI1, a Takxe pa3paboTky u
pa3MeLLeHNe BaXHbIX TEXHONMOMMYECKNX OObEK-
TOB [N OCBOEHUA APKTMKM, YTO YKa3aHo B cTa-
Tbe 14 BbILLEYNOMSAHYTOW CTpaTernmn.

OTn warn B ApKTUKe NpeanpuHUMatoTcst Kak
Ha HauuoHaslbHOM, TaK M Ha MeXAyHapoAHO-
NpPaBOBOM YPOBHE. YunTbiBas BaXXHOCTb PErno-
Ha [ SKOHOMMWYECKOro npouseTaHuns Poccun,
B 9TOW CTaTbe Mbl PACCMOTPUM BaXXHYI POJb
cuctem cBasu u gaHHbIx onsa VKT, BkpaTue 060-
3Ha4me ponb cammnx MKT B Poccum 21 Beka, HO
nepepg aTum onpepenum 3agadn Poccun B kKade-
cTBe agMuHuctpatopa MIKT B pamkax npaBoBo-
ro nonsi. Cnegom onpegenum ponb VKT ¢ Toukn
3PEHUS1 AaHHbIX MPaBOBbLIX 0653aTENbLCTB.

CEBEPHbIV MOPCKOMN NYTb

ana POCCHA B 21 BEKE

paHuubl CeBEPHOro MOPCKOrO NYTW Kak TpaHC-
NopTHOro MapLupyTa u3 Esponbl B A3uio yxe aas-
HO 0603Ha4Y€eHbI, 1 ero BaXKHOCTb B MOCNEOHEM ae-
CATUIETUN NOQYEPKUBAETCA YBENMYEHMEM O0b-
éMa rpy3oB, NepeBO3NMbIX MO 3TOMY MapLLpyTY.
CornacHo uccnegoBanuam Pampkaronans n Yxa-
Ha, KOMMep4eckoe ucnonb3oBaHve CIMM B ne-
pvog mexay 2011 n 2018 rogamu 661710 HA3KUM,
B cpegHem 70 TpaH3uToB B rog (Pamkaronan u
YxaH, 2021). 31oT 06bEM Konebancs oT 27 TpaH-
3uToB B 2018 go 71 TpaHsuTta B 2013 rogy (Pag-
xaronan un Yxan, 2021). B 2020 rogy vHTEHcWB-
HOCTb MepeBo3ok no CMI1 yBenuuunacb, cocta-
BVB 1,28 MMUINMOHa TOHH rpy3a, 4YTo cTano Ha 83%
6onbLue, 4em B 2019 rogy. MNepesosku no CMI, B
nepByto odepenb, OCYLLECTBSANUCL CyXOorpy3amm
M TaHKkepamu, KoTopble 3aHuManu 82% OT Bcero
obbema (Pampkaronan n YxaH, 2021). KoHTelHep-
Hble cyda W cygHa Kpercepckoro Kracca cocTtas-
nanm meHee 10%, 1 obLUme MacLuTabbl NCMONMb30-
BaHusi CMI B HacTosiLLiee BpeEMS HUKE, YEM Yepes
Cyaukui kaHana (Papyxaronan n YxaHn, 2021). He-
CMOTPS Ha 37O, JoKNad, Ony6IMKOBaHHBIA XaHce-
HeM 1 Ap., NPOrHo3MpyeT OOCTUXKEHME SKOHOMUYe-
ckon LenecoobpasHoct CMI k 2040 rogy (XaH-
CeH u gp., 2016).

h
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for this paper, Russia also seeks to preserve the important ecological
balance in the region all the while developing its vast resource is, im-
proving Environmental Protection, and the living conditions of those
who seek to stay or move to the region.

At the heart of development in this region is the development and use
of the NSR, where the development of the fuel and energy complex, with
concurrent social development to attract and maintain the high north
population, is necessary to provide an n economically competitive and
strategic edge for Russia in the north. At the core of such development
is information and communications technology (ICT), without which, the
economic and social development of this region would be limited. In-
deed, articles 13 and 14 of the Arctic Strategy highlight the need for ICT,
including the deployment of a high-elliptical space system for hydrome-
teorological data (a13(m)) and a high-elliptical satellite communication
system for communications for NSR users (a 13(n)), and the develop-
ment and emplacement of essential technologies to Arctic development
under a14(b) of the strategy.

Such activities in the Arctic region occur within both a national and
international legal framework. Giving the importance of the region to
Russian economic development, this paper will examine the role and
importance of communication and data for the NSR, briefly outlining the
role of the NSR in21st century Russia, before outlining Russia’s legal
duties as the administrator of the NSR. It will then highlight the impor-
tance and role of ICT within those legal duties.

THE NORTHERN SEA ROUTE IN 215" CENTURY RUSSIA

The NSR as a transportation route from Europe to Asia has long been
highlighted, and its importance in the last de3cade is demonstrated in the
volume of cargo moved through the NSR. According to Rajagopal and
Zhang, commercial usage of the NSR between 2011 and 2018 has been
low, averaging 70 transits annually (Rajagopal and Zhang, 2021). This
volume has ranged from 71 transits in 2013 27 transits in 2018 (Rajagopal
and Zhang, 2021). In 2020, shipping on the NSR continued to increase,
with 1.28 million tonnes of goods transiting through the NSE, an increase
of 83% compared to 2019. Traffic on the NSR primarily comprises bulk
carriers and tankers, which together comprise 82% of usage (Rajagopal
and Zhang, 2021). Container ships and cruise vessels comprise less than
10% of the usage of the NSR, and the general trend is of relatively low
usage of the NSR compared to the Suez Canal at present (Rajagopal and
Zhang, 2021). However, a report by Hansen et. al. demonstrated that the
economic viability of the NSR was likely by 2040 (Hansen, et. al., 2016).

— —— " — —
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RUSSIA’S LEGAL DUTIES AS ADMINISTRATOR OF THE

NORTHERN SEA ROUTE

Under international law, Russia’s primary legal duty regarding the ad-
ministration of the NSR arises under the United Nations Conventional on
the Law of the Sea (UNCLOS). Article 235 of UNCLOS establishes a duty
to fulfil international law obligations to preserve the marine environment,
while a234 authorises Russia to adopt and enforce non-discriminatory
laws for the prevention a reduction and control of marine pollution from
vessels in ice-covered areas. Other international law obligations arise
with Russia’s ratification of several international agreements, including
the IMO Polar Code, oil spill preparedness and response under the Con-
vention on the Prevention of Marine Pollution by Dumping Wastes and
Other Matter (London Protocol), and SOLAS.2 Additional obligations arise
due to Russia’s participation in the Arctic Council, and their ratification of
the binding agreements on Arctic search and rescue, and cooperation
marine oil pollution preparedness and response in the Arctic.®

USE AND IMPORTANCE OF INFORMATION AND

COMMUNICATION TECHNOLOGIES IN THE NORTHERN

SEA ROUTE

In order for Russia to fulfil its numerous obligations under international
and regional law, ICT is of critical importance. This is because of three
factors that are confined to the artic region, affection Arctic Sea trans-
portation and transit along the NSR.

Firstly, is the challenge of establishing and maintaining communica-
tions in the high north. Atmospheric ionisation and scintillation cause
disruptions to communications, including outages for significant periods
(Yastrebova, et. al., 2021). Extreme low temperatures can also affect
communications (American Bureau of Shipping, 2008). Furthermore,
low earth angles due to polar tilt, particularly during the polar winter,
can significantly affect communications. A new stationary satellite com-
munication system was established in Anadyr in 2018 to address such
issues, ensuring secure and uninterrupted communication, even in tem-
peratures of -40°C, and at low angles due to polar tilt (Interfax, 2018).
Without upgraded and significantly improved ICT, Russia’s capabilities
for the NSR will be significantly impacted. Although there are critical
challenges in this region, the deployment of new satellites and upgrad-

2 |nternational Convention for Safety of Life at Sea (1974)

% Arctic Council agreements: Agreement on Cooperation on Aeronautical and Maritime Search
and Rescue in the Arctic (2011), and Agreement on Cooperation on Marine Qil Pollution
Preparedness and Response in the Arctic (2013).

OBA3AHHOCTU POCCUA

B NPABOBOWN C®EPE

B KAHECTBE AAMWUHUCTPATOPA CMI

Mo mexayHapogHOMy 3aKOHOAATENbCTBY, Nep-
BOOYepegHas 0683aHHOCTb Poccumn Kak agMuHu-
ctpatopa CMI1 onpepensieTca KoneseHumernn OOH
no mopckomy npasy (UNCLOS). Ctatbs 235 KoH-
BEHUMM yCTaHaBNMBaeT 06a3aTenbCTBO CO6GSIO-
JAeHUsi HOPM MEXAyHapOo[HOro npasa B Liensx co-
XpaHeHNs1 MOPCKOWM OKpy>KaroLLlen cpefbl, a cTa-
Tl 234 ynonHomoumBaeT Poccuio yctaHaemu-
BaTb M NPUMEHSATb HEQVCKPUMMHALMOHHbIE 3aKO-
Hbl ANA NPefoTBPaLLEHNs, CHYXKEHUSE U KOHTPO-
NSl 3a CTENEeHbIO 3arpsA3HEHUs Cyaamm MoKpbITbIX
NbAoOM pavioHoB. Adpyrne TpeboBaHWs MexXayHa-
poQHOro npasa NPUMEHSIIOTCS N0 Mepe paTudu-
Kauum ellle HEeCKOMbKMX MeXAyHapoaHbIX AOro-
BOpeHHocTel ¢ Poccumeld, cpegu kotopbix MNonsp-
Hbin kogekc IMO, lMnaH percTeui npy pasnvee
HedpTn, KoHBEHLMA o npefoTBpaLLeHunio 3arpsas-
HeHWsi Mops copocamm OTXOO0B M ApYrnx MaTepu-
anos (JToHgoHckmIA npoTokon) 1 MexayHapogHas
KOHBEHUMS MO OXpaHe 4YesioBeHECKOW >XM3HU Ha
mMope. JononHutensHble 0653aTenbcTBa NOSABS-
totcs y Poccun B pesynbraTe uneHcTBa B ApKTU-
YECKOM COBETE M paTvdmKaLmm 0683bIBaOLLMX
JOrOBOPOB MO MOUCKOBO-CNacartesbHbIM onepa-
umaM B APKTUKE, paBHO Kak 1 COTPYOHNYECTBO B
pamMkax FOTOBHOCTM K NPOTMBOLENCTBUIO 3arpss-
HeHust Mops HedbTenpoayKTamun B APKTUKeE.

MUCMNOJIb3OBAHUE U POJIb UKT

B PA3BUTUN CMIN

Ons Toro, 4to6bl Poccna mMorna BbIMOMHATbL
CBOW MHOrOYMUCIIEHHbIE 06A3aHHOCTN U crepo-
BaTb MOSIOXEHUAM MeXOyHapoOHOro npasa,
KpaviHe Heo6xoOAMMO NOBCEMECTHOE BHeApeHWe
cpencte UKT. 3T1o cBasaHo ¢ Tpemsa hakTopa-
MW, KOTOpble XapakTepHbl AN ApPKTUYECKOro
pernoHa v okasblBalOT OFPOMHOE BUSIHWE Ha
HaBUraumio B apkTU4EeCKMUX MOPSIX.

MMepBbiM siBNsieTCs npobnema opraHuM3auun
N nogaepxaHuwa B3aumopencTeusa Ha Kpan-
Hem Cesepe. NoHnzauns atmocdepbl U CUMH-
TUANAUUA BbI3bIBAKOT NPO6SEMbl CO CBA3bIO, B
TOM 4ucrne nepebon Ha 3Ha4YUTeNlbHble Nepuo-
abl (flctpeboea n gp., 2021). KpariHe HU3Kue
TemnepaTypbl TaKXe BAVSAIOT Ha CBA3b (AMepu-
kaHckoe 61opo cygoxoactea, 2008). Hoeas cTa-
UMoHapHas CnyTHMKOBas cuctema CBsi3u, Mo-
aBmBwasca B AHagpipy B 2018, HaueneHa Ha
npepoTBpalleHve nogobHbIX Npobnem, a Tak-
Xe obecrneymBaeT 3aLUMLLIEHHYI0 WU HenpepbiB-
HYl0 CBfiI3b JaXe B YCMOBUAX HU3KMX Temne-
patyp (-40°C) n nog Hu3kumun yrnamu (UHtep-
dakc, 2018). bea 06HOBNEHHOIO 1 3HAYUTESb-
Ho yny4weHHoro KT, Poccus nmeeT meHbLLni
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ing of telecommunications infrastructure will enable Russia to signifi-
cantly enhance communication in this region (Naumova, et. al., 2015).

A significant challenge in fulfilling its international obligations regard-
ing the NSR is the difficult physical environment of the Artic region, and
especially the NSR. The region is characterised by ice (be it pack ice,
brash ice, or floes), which significantly impede navigation. For a suc-
cessful transit to occur it is essential that vessels obtain up-to-date data
relating to critical weather conditions including ice type and depth, floe
locations, wind direction and speed, current and wave height, as well as
temperature (both ambient and sea). This data needs to be communi-
cated along the sea route in a timely manner to ensure that decisions
can be made according to changing weather conditions. Furthermore,
the location of the vessel is critical, requiring accurate GPS positioning,
which can be challenging due to the limits of Global Navigation Satel-
lite System (GNSS) constellations, enhanced electron precipitation, and
scintillation (Yastrebova, et. al., 2021).

The changeability of weather in the Artic means that injury or illness
is possible, and the isolation means that attaining assistance can be
severely hampered. Therefore, it is essential that communications with
rescue and appropriately trained personnel is critical. Such communi-
cation is also necessary should there be an oil spill incident, which is
likely given that vessels in this region still utilise bunker oil, and that bulk
carrier vessels comprise 82% of vessels transiting. For Russia to fulfill
its obligation under SOLAS and the Artic Council Rescue Agreement
it is necessary for Russia to have in place appropriate ICT, which will
ensure that response times are rapid, and communication is ongoing
during rescue or response. Part of this response may include the use
of UAVs for reconnaissance and assistance. Without critical ICT, com-
prising satellite, wireless and fixed communication, data sharing and
response services may be limited (Arctic Council, 2017).

As parts of its responsibilities as the administrator of the NSR under
Article 234 of UNCLOS, Russian requirements for transit through the
NSR* includes icebreaker escort for any vessel transiting or within the
NSR. This escort necessarily requires ship to ship and ship to shore
communications. Without advanced ICT there will be a distinct lack of
up-to-date information as well as impediments to effective communica-
tion between icebreaker and transit vessel. The disruption of commu-
nication from atmospheric ionisation, solar flares, or low temperatures
must be minimised to ensure that vessels transiting can effectively com-
municate with the requisite escort vessel. A failure in communications
or out of date data can seriously impede route strategy or place a transit
vessel at risk. It is only through effective ship-to-ship communication
that successful transit on a large scale will be possible.

4 Russian Federation Government Decree on the Rules of Navigation on the Water Areas of the
Northern Sea Route September 18, 2020, No. 1487

koHTponb Hag CMI. OgHako HecMOTpsa Ha cy-
LLeCTBEHHbIE BbI3OBbLI B 3TOM pPermoHe, UCrorsb-
30BaHMe HOBLIX CMYTHUKOB M OOHOBIIEHWE WH-
dpacTpyKTypbl TeNeKOMMYHUKaLUUA MO3BONUT
Poccun 3HauMTensHO yayyLwnTb YCIoBUS CBA3M
B ApkTuke (Haymosa u gp., 2015)

Opyrum 3HauuMTenbHbIM MPEnATCTBUMEM Bbl-
nonHeHnto 3aga4 B pamkax CMI1 aBnsetcs
CNOXHbIW naHawadT ApPKTUKKU, B OCOBGEHHO-
CTM Ha camomM nyTu. PernoHy npucywim onepe-
HeHus (6yab 9TO Apendyowwmi neg, wyra, nim
CMOLLUHbIE KPYMHbIE fbAWHbI), YTO 3HAYUTESb-
HO 3aTpygHsaeT Hasurauuio. [na ocywiecTsne-
HWS YCMELLHbIX NepeBO30K TpebyeTcsl CBOeBpe-
MEHHOe€ OroBeLLieHne cyaoB 06 N3MEeHeHUM Mo-
rogHbIX YCIOBUW, BKIOYas TMN NbAa v ero rny-
O61HY, MecToHaxoxaeHve gperdylowmx NbavH
C yKasaHueM UX HanpasJieHNss U CKOPOCTH, Bbl-
coTa BOJSIH 1 Temnepartypa (kak Bo3ayxa, Tak u
Mops). OTa HopmaLmsa OHKHA CBOEBPEMEH-
HO NOCTyNaTb Ha MNPOTSXXEHUN BCEW HaBUraumm,
4TOObl UCKINIOYNTb HEMNpPaBWfbHbIE PeLLEHUs Mo
M3MeHeHno Kypca cygHa. bonee Toro, KparHe
Ba)KHO MMeTb TouHerwne GPS koopguHathbl cy-
[OB, KOTOpbIe NMPo6nemMaTuyHoO MonyyYnTb n3-3a
orpaHuYeHun KoHcTennaumm gadHeix MTHCC,
YCUIIEHHOr O 3MIEKTPOHHOIO BbIChINAHWSA N CUMH-
Tunnauum (flctpe6osa u gp., 2021).

M3meH4MBOCTL NMOrogHbIX yCnosun B ApKTU-
Ke Takxe yBenM4inBaeT pUCK 3abonesaHnin nnu
TeNeCcHbIX MOBPEXAEHUA, a TakXe 3afepXKn B
okasaHuu nomowimn. CnepgosaTtenbHO, Heob6Xxo-
OVMO MMETL CBA3b CO cracaTensaMu v nogaep-
XUBaTb BbICOKMA YPOBEHb MOATOTOBKU 3KUNa-
xen. CA3b TpebyeTcsa Takxke onsd NMMKengaumm
nocneacTBUiA crydaes nponuea HedpTn, 0COOEH-
HO y4uTbIBas TOT (PaKT, YTO CyAa B permoHe Bce
eLe ucnonb3yT 6yHKepHOe TOMMMBO, a YUCIO
CyXOrpy30B cocTaBnsieT 82% OT BCero oobema.
B Takmx ycnosusix ans BbINOAHEHMS CBOUX 065-
3aTenbCTB B paMKax MexayHapoOHON KOHBEH-
LUK MO OXpaHe 4enoBeyeCKom XN3HN Ha MOpe U
MOMCKOBO-CcnacaTenbHOMY cornawleHunio ApKTu-
yeckoro coseTa, Poccun Heob6xoanmbl COOTBET-
cteytowme UKT, koTopble obecneyart 6bICTpoe
BpeMs pearmposaHus 1 yCTONYMBOCTb CBA3N BO
Bpems NCO mnnn oTBeTHbIX gencTteui. MNMocneg-
Hee MOXeT BKMwo4aTb ucnonb3oBaHue BIJ1A
ONnA passefku Unv okasaHus nomoLum. bes He-
o6xoammbix VKT, BKNovaroLwmx B ce65 CnyTHU-
KOBYI0, 6€CNPOBOAHYIO U CTaLMOHAPHYO CBA3b,
06MeH [aHHbIMW 1 BpEMSI pearnpoBaHns MoryT
6bITb OrpaHnyeHbl (ApKTHMYeckumii coseT, 2017).

B 065a3aHHOCTM Poccun Kak agMuHucTparopa
CMI1 cornacHo ctatbe 234 KoHeHumn OOH no
MOPCKOMY NpaBy BXOAMT COMPOBOXAeHWe re-
OOKONoM fo60oro cygHa, npoxogsawero no CMIT.



ugppobusauusa apkmuueckoll MmpaHcnopmHoll cucmeunsl

[Onsa conpoBoxaeHuss TpebyeTcs CBA3bL Tuna
CyOHoO-cyOoHo 1 cygHo-6eper. bes npoaBuHyTbIX
UKT 6ymer oTcyTCTBOBaTb Kak CBOEBPEMEH-
Hoe onoBeLleHne 06 06CTaHOBKE, Tak U NOCTO-
AIHHasA CBSA3b MeXAy COMPOBOXAAEMbIM CYLHOM
N nepokosnoM. NoTomy MCKaxeHue curHana ot
MOHM3aUMn aTtmocdepsbl, COMTHEYHbIX BCrbILLIEK
W HU3KKX TemnepaTyp OOMMKHO ObITb cBefe-
HO K MUHUMYMY, NMOCKOJSIbKY /0601 HeyaasLLUi-
Csl aKT KOMMYHMKaUUM Mexgy cyoamu Uim He-
CBOEBPEMEHHOE OMOBELLEHNE MOTYT U3MEHUTb
CUTyaumio Ha BCEM MapLUpyTe Uinn NpUBECTU K
onacHbIM cutyaumsam. Ml notomy ycrnex rpysone-
peBO30K NO60ro MacLuTaba HanpsMyo 3aBUCAT
OT 3(PPEKTUBHOIO B3aMMOLENCTBUA MexXay CY-
aamu.

3AKJTIIOYEHUE

ApKTnyeckasa ctpaterns n nonutnka Poccum
CTaBAAT BO [NaBy Yyrna 3KOHOMW4YECKOe pasBu-
TMe ApkKTukM u ucnonbdosaHme CMI kak Bax-
HeWnLlero MOPCKoOro nNyTu He Tonbko ans Poccuun
n Asun, HO n EBponenckoro TpaHauta. bygyun
agMuHucTpaTopom CMI1, cornacHo KoHBeHLmM
OOH no mopckomy npasy, Ha Poccuio Bo3no-
>XeHbl 0643aHHOCTN NO o6ecne4veHnto 6esonac-
HOCTW MOPCKOro Cy#oxXofcTBa B APKTUKe U CO-
XPaHHOCTU oKpyXaroLlen cpefbl Ha mope. Kpo-
Me TOoro, Apyrve TpeboBaHus MexayHapogHoro
npasa TpebyT OT Poccumn 6bICTPOro pearnpo-
BaHMA Ha BO3HMKalOLLMe yrpo3bl 6€30nacHOCTH
N MOPCKOW Cpefie B criyyae posnuea Hedprenpo-
OYKTOB 1 T.4.

Ons BbINOMHEHWNA BbILLEYNOMSAHYTbIX Tpe6o-
BaHUA 1 npespaweHns CMI B anstepHaTme-
HbIA TPaH3UTHbIV y3en n3 Esponbl B A3uio, He-
06xoauMo obecrnednTb 3pdheKTUBHOE UCMOSb-
3oBaHne KT mn ctabunbHOCTL CBA3U B pPerno-
He. Takne 0COGeHHOCTU APKTUKW, KakK HU3KWUIA
HaKJIOH OCW 1 NoHM3auma atmocdepsl, oTpyua-
TENbHO CKasbIBaOTCA Ha KOMMYHMKauMu B pe-
rmoHe. Mcrnonb3oBaHne HOBEWLLIMX TEXHOSOMUiA
MOMOXET YIy4LnTb rnocriegHee n obecrneynTs
NMOCTOSAHHbIA OOMEH OaHHbIMU U YCTONYUBOCTb
nepefay Ha KaHanax cesisu, 4To 6yneT cnocoo6-
cTeoBaTh passutmio CMI. M

CONCLUSION

Russian strategy and policy, both Artic specific, and in a broader mari-
time sense, place significance on both the Artic region for economic
development, and the NSR as a critical marine transport route for both
Russian vessels to Asia, and as a transit for European cargo. As the
administrator of the NSR, Russia has a responsibility under Article 234
of UNCLOS to ensure that transmitting vessels are safe, and do not
harm the marine environment. Furthermore, other international obliga-
tions require Russia to be able to rapidly respond to safety threats, and
threats to the environment from oil spills and the like.

To meet these obligations, and to grow the NSR as a major and al-
ternative transit hub from Europe to Asia, it is necessary to ensure that
ICT are utilised to secure effective, stable communications in the region.
The physical nature of the Artic, pertaining particularly to low angle tilt
and atmospheric ionisation, means that there are challenges associ-
ated with communication in the Artic. Through the deployment of tech-
nology, communication in the Artic can be enhanced, thereby ensuring
that necessary data and communication channels are established and
maintained to enable effective development of the NSR. ll
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MOpPCKOro MH)KuHupuHra

=

B nocnepgHue rogpl nosBnsieTcs Bce 60bLUE CBUAETENLCTB TOr0, YTO

Kutan n Poccua 06beanHAOT yCUNUA U pa3BuBaloT COTPYAHUYECTBO B
pasnun4HbIX obnacTsax. Baanmogencraeme AByx CTpaH 3HaYNTENbHO NHTEHCUIU-
umposanock nocne 2014 roga Ha poHe pocTa HaNPS>XEHHOCTU B OTHOLLEHUAX
Poccum ¢ 3anagom. DKOHOMUYECKME CaHKLMU U 3aTPyAHEHNE MOSyHeHUs Jo-

CTyna K oMHaHCUPOBAHMIO Y TEXHONTOMMAM CMPOBOLIMPOBAav NMOBOPOT POCCUI-
r= ]ﬂ

CKOM BHELLUHEN NOJSIMTUKK Ha BOCTOK, B TOM yucre B Apktuke [1]. B 2019 roagy
MpeanageHT PO Bnagmmup MyTuH n MNeHepanbHbin cekpeTtapb KIMK Cu Li3nHb-

a0 TAHLMUH,
AVPEKTOP W rMaBHbIiA IKCMEpT,

nuH nognucann CoBMecTHOe 3asBre-
HWE O pa3BUTUM OTHOLLEHUN BCEOOBLEM-
NMoLLero napTHepcTea M cTpaTeruye-
CKOro B3auMMOOENCTBMS, BCTyMNaroLmX

LleHTp nccnepoBaHunii CUHein 3KOHOMUKI APKTUKM B HOBYIO 3Moxy. Y7o Kacaetcsi ApKTU-
XapOUHCKUN NHXEHEPHbIA YHUBEPCUTET KW, OOKYMEHT HanpaBneH Ha ykpenne-
XapouH, Kutan HUe coTpyaHudecTBa Kutas u Poccun

B paclLUMpPEeHUM pasBedky U UCMosb30-
BaHWS MOPCKMX MapLUpyToB, WHMpa-
CTPYKTYPbl U PECYpPCOB.
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HecmoTpsa Ha 3asBfieHus1 Ha BbICOKOM YpOBHE
0 Bce 6onee TeCHOM COTPYAHMYECTBE U corna-
LLIeHNs, 3akroyeHHble mexay Poccneit n Kuta-
€M, [IBe CTpaHbl BCe elle Janeku OT OencTBu-
TenbHO 3OEKTUBHOIO COTPYAHMYECTBA B Cdhe-
pe LuMdpoBM3aLMmM MOPCKOro UHXUHUPWHIa, Cy-
JOCTpOEeHUs n apyrnx otpacrnen B Apktuke. ToT
akT, 4To KuTtarm ABNgeTcs OKONOapKTUYECKOWN
CTpaHon, onpenenseT Kpyr HauMoHanbHbIX UH-
TEPECOB B PErMOHE, KOTOPbIM HECKOSBLKO OTNN-
yaeTcs OoT poccuiickoro. B benon kHure no ap-
KTUYECKOW nonutuke Kutan onpepensieTr «us-
MEHeHWe Knumara, OKpyXatoLLyto cpedy, Hay-
Hble MCCRNefoBaHUs, MUCMNOMb30BaHME MOPCKUX
nyTen, pasBegKy W SKChnyaTauuio pecypcos,

China in the Russian
Arctic: Potential
Solutions for
Digitalization of Marine
Engineering

Gao Tianming
Director and Chief Expert, Arctic Blue Economy Research Center,
Harbin Engineering University, Harbin, China

During recent years, there has been a growing body of evidence
that China and Russia have been joining forces and developing
collaboration in various areas. Relations have greatly intensified
since 2014 when the crisis over Crimea accelerated Russia’s ten-
sions with the West. Economic sanctions and unavailability of
western loans and technologies triggered an eastward shift in
Russian foreign policy, including in the Arctic [1]. In 2019, Presi-
dent Putin and President Xi signed the Joint Statement on Devel-
oping Comprehensive Partnership and Strategic Interaction Enter-
ing a New Era. Concerning the Arctic, the document aims to foster
China-Russia collaboration in expanding the exploration and use
of shipping routes, infrastructure, and resources.

Notwithstanding the high-level declarations of ever-deeper collabora-
tion and the agreements concluded between Russia and China, the two
countries are still far from launching effective cooperation in the sphere
of digitalization of marine engineering, shipbuilding, and other sectors
in the Arctic. The fact that China is a non-Arctic country determines the
range of national interests in the region, which is somewhat different
from that of Russia. It the White Paper on the Arctic Policy, China em-
phasizes “climate change, environment, scientific research, utilization
of shipping routes, resource exploration and exploitation, security, and
global governance” [2] as priority areas trans-regional and international
collaboration in the Arctic. Obviously, the digitalization agenda is not di-
rectly addressed in China’s Arctic Strategy (only one sentence mentions
“enhancing Arctic digital connectivity and building a global infrastructure
network”), but indirectly it is expressed through the “utilization of ship-
ping routes” and “resource exploration” priorities.

In the sphere of exploration of the Arctic, China specifically encourages
the studies on the development of polar equipment in the fields of deep-
sea exploration, ice zone prospecting, exploitation of natural resources,
renewable energy development, navigation and monitoring in ice zones,
and construction of new-type icebreakers. Utilization of Arctic resources
includes the development of shipping routes in the Arctic Ocean to build
the Polar Silk Route and participation in the exploration for and exploita-
tion of oil, gas, mineral and other non-living resources. China “calls for
stronger international cooperation on infrastructure construction and op-
eration of the Arctic routes” [2] and prioritizes infrastructure construction
for the Polar Silk Road, navigation security, and hydrographic surveys
to improve logistical capacities of the Northern Sea Route (NSR) and
the Northeast, Northwest, and Central passages.
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6e3onacHOCTb M rrnobasnbHoe ynpasneHve» [2]
B Ka4yecTBe NPUOPUTETHbIX Obnacten mexpe-
rMOHAaNbHOrOo U MeXOyHapO4HOro COTPyAHUYe-
ctBa B ApkTuke. O4eBnOHO, 4TO BONPOCHI Lnd-
poBM3aLMmM HarnpsMyto He YNOMUHAIOTCS B OOKY-
MeHTe (TOSIbKO OHON (hpal3oi roBopuTCH O pas-
BUTUM LNPOBON B3aMMOCBA3AHHOCTUN B ApTU-
Ke N CTpouTeNbCTBE MobanbHON CETEBOW WH-
PpacTpyKTypbl), HO KOCBEHHO TemMaTuka und-
poBM3aLMK BblpaXkaeTcs B TaKNX npuoputeTax,
KaK «MCMnofib3oBaHMe MOPCKUX MapLUpyTOB» W
«pasBefKa pecypcos».

B o6nactu ocsoeHuss ApkTnku Kutam oco6o
BblOeNnseT uccrnegosaHua no paspaboTke mMo-
napHoro o6opynosaHus B 061acTu riybokosog-
HbIX W3bICKAHWIN, pasBedKn NefoBbIX 30H, 3KC-
nnyaraumMmM MpupoaHbIX PeCypcoB, pasBUTUA
BO306OHOBISEMbIX UCTOYHUKOB SHEpPruu, Hasu-
rauyv v MOHUTOPWHra B NIefOBbIX 30HaX, a Tak-
XXe CTpouUTeNnbCTBa J1eJOKOMIOB HOBOrO TuUMa.
Mcnonb3oBaHne pecypcoB ApPKTUKW BKIO4Ya-
eT B cebs pas3BuUTUE CYOOXOOHbIX MapLUpyTOB
B CeBepHoM JlegoBnTom okeaHe Ans passuTUS
MonspHoro LLlenkosoro Nyt v y4actue B pas-
Beke U pa3paboTke HedTAHbIX, ra30BbIX, MU-

e 20 2 1 .

HeparbHbIX U OpYyrux pecypcos. Kutan «npu-
3blBaeT K YKPENIEHUI0 MeXOyHapoO4HOro co-
TpyoHW4ecTBa B 06nactu CTPOUTENbCTBA WH-
dpacTpyKTypbl U IKCryataumm apKTUYeCcKux
MapLupyToB» [2] 1 yaenaeT NpuopuTeTHOE BHU-
MaHue CTpPOUTeNbLCTBY WHMpacTpykTypbl [lo-
napHoro Lenkosoro nytun, 6e30nacHoOCTU Cyno-
XOACTBA W rmgporpadryeckum uccrnenosaHnam
ONA yNy4yLweHus JIOrmcTUYeCcKnX BO3MOXHOCTEN
CeepHoro mopckoro nytmn (CMIT) n Ceepo-
Bocto4yHoro, Cesepo-3anagHoro u LleHTpans-
HOro NPOXoh0B.

KuTtan ynenset ocob6oe BHUMaHWE NOTEHLN-
anbHOMy BKNagy B paclUMpeHne Cy[ooXOAcTBa
B ApKTUKe M B KayecTse npuoputa onpepens-
eT pas3BuUTME MOPCKOM TeXHWKU. K HacTtosLe-
My BpPEMEeHW SKcryatauus wuccregosaresib-
CKMX CyHOOB W CTaHuui nossonuna Kutarw pas-
paboTaTb KOMMIEKCHYIO CUCTEMY HAGMIOAEHUIA,
oXBaTblBaOLLY0O MOPCKME aksatopuu, nepno-
Bble 30Hbl U CHEXHble MOKPbITUA, a Takxe art-
Mocdepy ApKTUKU. Vicnonb3osaHne aTon nnar-
dhopMbl MOrNo 6bl CNOCOBCTBOBATL COBEPLLIEH-
CTBOBaHMUIO CUCTEMBI YNpaBneHns obecrnedeHun-
eM 6e30MacHOCTM CyOoXoAcTBa, NPUOPUTETHON
onsa Poceun. Kak Kutai, Tak u Pocecus nogyep-
KMBAOT cTpaTermyeckoe 3Ha4eHne TEXHONOrMn
[nA OCBOEHWs PEeCcypcoB U UccnenoBaHns Mop-
cKknx mappyTos B CeBepHoM JleqoBUTOM OKe-
aHe C TOYKM 3peHus rpysonepeBo3ok. B benown
KHUIe rOBOPUTCSH, YTO «KUTaMCKUe TEXHOornm
[OOIMKHBI CbIrpaTb BaXKHYIO pOSib B pacLUMpeHumn
CeTU MOPCKUX MapLlpyToB B ApKTuke» [2]. Bo
MHOIOM MPUOPUTETLI, 3asiBieHHble Kutaewm, co-
OTBETCTBYIOT CTpaternyeckum mnoTpebHOCTAM
Poccun B MOpCcKOM 060pynoBaHMM U peLLeHusix
B 06ractM uudposusaLumn cygocTpoeHus, Ha-
BUraumm, MOHUTOPUHIa KnumMaTta u nsga u gpy-
r'MX BUOOB OEeATESNbHOCTMU.

KuTanckue KomMnaHum v nccnefosaTenbCckme
WHCTUTYTblI MOrnNu 6bl BHECTU CBOW BKMag B



ugppobusauusa apkmuueckoll MmpaHcnopmHoll cucmeunsl

yCTpaHeHNe Tex TEXHONMOMMYECKUX N TeXHUYe-
CKUX nNpob6rem, ¢ KoTopbiMu cTankusaetcs Poc-
cus, NyTeM MofiepHu3aumnm o6opynosaHus B 06-
nactu riny6oKoBOAHbIX UCCIefoBaHum, passen-
KW NefoBbIX 30H U HabnogeHus 3a atMmocde-
pon. Kpome Toro, Kutam mor 6bl cTatb UCTOY-
HMKOM TEXHOSOrM4eCKUX MHHOBALMK B chepax
6ypeHus 1 akcnnyaTaumm HedTAHbIX U ra3oBbIX
CKBa>XVH, pa3BUTUS BO3OOHOBIAEMbIX UCTOYHU-
KOB SHEpPruu, Hasuraumm U MOHUTOPUHra B re-
OOBbIX 30HaX, a TakXe MpoeKTUpPOBaHUA nefo-
KOJI0B.

B obnactn ungpoBmn3aLMm MOPCKOro WUHXMK-
HYpPUWHra NepcneKkTUBHbLIMW HaNpaBAeHNsaIMU Co-
TpyoHudectea Mexay Kutaem u Poccuein aB-
NAITCA UHXEHEPHbIE MPOEKTHI MOPCKMX CyOoB
n obopynoBaHus (pPOBGOTOTEXHUKA, MOPCKME
nnaTopmbl, NOABOAHbIE YCTAaHOBKM) WU LMD-
pOBble TEXHONOrnM (OONOMHEHHaa peanbHOCTb,
3D-mopenupoBaHue, poboTbl, TEXHONOMMN PO-
€eBOro vHTennekrta). B uensx cogencreus y4a-
CTUIO KUTaMCKMX MOCTABLUMKOB Ka4eCTBEHHO-
ro n cepTMULUMPOBaHHOIO CydoBOro o6opy-
0OBaHWs B NpoeKTax CynocTpoeHuns B Poccuu,
OO0 «Kutanckasa cygocTpouTenbHas TOpro-
Bas komnaHus» (CSTC) n AO «CypoakcnopT»
(Sudoexport JSC) coBMeCTHO nNOArOTOBJIEH
pacLUMPEHHbIA MepeyYeHb KUTaAMCKUX Komna-
HUW —nNpounsBoauTenen cynoBoro obopynosa-
HWUS,, KOTOPOE MOXET ObITb MUCMONb30BaHO NpwU
NPOEKTUPOBKE U CTPOUTENLCTBE CY[OB Ha PoOC-
cuiicknx Bepdax. AO «LleHTp TexHonormm cygo-
CTPOEHUs1 U cydopeMoHTa» U Kutanckasa Hauu-
OHasnbHas accoumaumsa cyqoCTPOUTENBHON WH-
ayctpumn (CANSI) coTpygHMyaloT no Takum Ha-
npasneHnsaM, Kak co3faHue umngpoBbIX OBOW-
HWKOB CyOOBOW Tpy6oNnpoBOAHOM apMaTypbl U
BMPTyasibHbIX UCMbITaTeSIbHbIX CTEHAOB ANd ee
KOHTpoONs, pa3paboTka nepenoBbiX TEXHOOMUin
MCNbITAHWN CyOoBOW TPy6OMNpoBOAHOM apma-
Typbl, 3aLliMTa OT LyMa CydoBbIX NMHEBMAaTUYe-
CKUX CUCTeM, BHepgpeHue rmépugHoro dopmo-
obpasoBaHusa feTarnen cygosow TpybonpoBod-
HOM apmatypbl (agOMTMBHOE NPOU3BOACTBO),
cosfgaHue Tpy6ornpoBOAHON CUCTEMBI C NpUMe-
HEHMEM MOSIMMEPHBLIX KOMMO3ULIMOHHBLIX Mmare-
puvarnos, co3faHne Hay4HO-NpPon3BOACTBEHHOIO
KOMMJieKkca Mo MpPOeKTUPOBaHUIO, WU3roToBre-
HUIO, PEMOHTY, MCMbITAHWAM U CepTUdMKaLMm
cynoBson Tpy60ornpoBoAHOM apMaTypsbl.

Vcnonb3oBaHne 6eCnuioTHbIX JleTaTeNbHbIX
annaparoBs A5 MOHUTOPWHra fibAa, HaBuraumu,
reou3n4ecknx N MeTeopornormyecknx uccrne-
OOBaHWU ABMAETCA Pa3BMBaOLLMMCH CEKTOPOM
B ApKTHKe. KuTtan BbICTyNaeT B KayecTse OgHO-
ro U3 MMPOBLIX NIMAEPOB B 06r1acTn 6ecnunoT-
HbIX NneTaTeNbHbIX PeLleHUn U Mor 6bl BHECTU

China particularly focuses on potential contribution to the increase of
Arctic shipping and encourages the development of maritime engineer-
ing. By now, the exploitation of research vessels and stations has al-
lowed China to develop a comprehensive observation system covering
the sea, ice and snow, and atmosphere of the Arctic. The use of this
platform could benefit the improvement of a control system for ensuring
the safety of navigation prioritized by Russia. Both China and Russia
emphasize the strategic significance of the technologies for resource
development and investigation of shipping routes in the Arctic Ocean
in terms of cargo transportation. The White Paper states that “China’s
technology is expected to play a major role in expanding the network of
shipping routes in the Arctic” [2]. In many ways, the priorities declared
by China match Russia’s strategic needs in maritime equipment and so-
lutions in the sphere of digitalization of shipbuilding, navigation, climate
and ice monitoring, and other activities.

Chinese companies and research institutions could contribute to
bridging the gaps that Russia is experiencing by upgrading equipment
in the fields of deepsea exploration, ice zone prospecting, and atmo-
sphere observation. Besides, China could become a source of techno-
logical innovations in the spheres of oil and gas drilling and exploitation,
renewable energy development, navigation and monitoring in ice zones,
and engineering of icebreakers.

In the sphere of digitalization of marine engineering, prospective ar-
eas for collaboration between China and Russia include engineering
projects of marine vessels and equipment (robotic engineering, marine
platforms, subsea units) and digital technologies (augmented reality, 3D
modelling, robots, swarm intelligence technologies). In order to facilitate
the participation of Chinese suppliers of high-quality and certified ma-
rine equipment in shipbuilding projects in Russia, China Shipbuilding
Trading Company (CSTC) and Sudoexport JSC have jointly prepared
an expanded list of Chinese manufacturers of marine equipment that
can be used in the design and construction of Arctic-purpose vessels at
Russian shipyards. The Shipbuilding and Shiprepair Technology Center
and the China Association of National Shipbuilding Industry (CANSI)
cooperate in such areas as the creation of digital models of ship pipe-
line valves and virtual test benches for their control, the development
of advanced technologies for testing ship pipeline valves, noise protec-
tion of ship pneumatic systems, the introduction of hybrid shaping of
ship pipeline valves (additive manufacturing), the creation of a pipeline
system using polymer composite materials, and the establishment of a
scientific and production complex for the design, manufacture, repair,
testing, and certification of ship pipeline fittings.

The use of unmanned aerial vehicles for ice monitoring, navigation,
and geophysical and meteorological surveys is a developing sector in
the Arctic. China is one of the global leaders in unmanned aerial solu-
tions and could contribute with the technologies of engineering and con-
struction of heavy long-range unmanned aerial vehicles required for the
monitoring of long-distance high-latitude routes of the NSR. Also, there
is a demand for mid-range unmanned vehicles with internal combustion
engines and short-range onboard robot aircraft for quick operational
surveys of the ice situation.

Chinese companies may also participate in the (1) development of
unmanned navigation technologies which have started in Russia re-
cently, including computer vision, automatic navigation, technical veri-
fication, and data recording; (2) replacement of the US and European
radar equipment on the Russian market (meteorological buoys, small
low- altitude space crafts for monitoring of climate, ice conditions, and
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navigation); and (3) intellectual geographical information services for
data analysis and visualization of navigational charts. It is worth noting
the urgency of establishing a joint multifunctional information center to
facilitate practical cooperation between the two countries.

Obviously, the possibilities for breakthroughs in many areas of en-
gineering collaboration in the Arctic are somewhat limited by various
regulations applied by both Russia and China. Major concerns include
national security issues, dual civil-military use of technologies, import
substitution policies, and others. Therefore, to a certain extent, practi-
cal implications of “sensitive” technologies could be first tested in the
research and development sphere. The establishment of joint research
centers could contribute substantially to the development of advanced
digital technologies for the Arctic. Recent examples are the China-Rus-
sia Innovation Center for Maritime Engineering between Russia’s as-
sociation MARINET and Research Institute of Harbin Engineering Uni-
versity in Yantai, the China-Russia Arctic Research Centre established
between the Pilot National Laboratory for Marine Science and Technol-
ogy in Qingdao and the Shirshov Institute of Oceanology in Moscow,
and also Russia-China Arctic Research Consortium initiated by Har-
bin Engineering University and Northern (Arctic) Federal University in
Arkhangelsk.

Cooperation is being carried out between the Krylov State Research
Center and the China Ship Scientific Research Center (CSSRC), the
Marine Design and Research Institute of China (MARIC), the Hudong-
Zhonghua Shipbuilding (Group) Co., Ltd., Shanghai, and Harbin Engi-
neering University in the field of deep-sea engineering, ice engineering
and technology, staff training, and the establishment of ice engineering
laboratories. The Krylov State Research Center also cooperates with
the Offshore Engineering Institute Ltd (CIMC) in the development of
equipment for exploration and drilling for Arctic offshore oil and gas proj-
ects and polar marine transport equipment. It also collaborates and with
Shanghai Shipbuilding Technology Research Institute in the production
of composite materials hulls.

Harbin Engineering University and Saint Petersburg State Marine
Technical University are working on the creation of a joint Russia-China
Laboratory for Polar Technologies within the “One Belt, One Road” ini-
tiative framework. Also, the International Research Center in Harbin is
planned to be established on the basis of the large-scale scientific infra-
structure on Arctic science and technology. This international research
center format is very promising in terms of convergence the positions
of China and Russia in the Arctic, understanding mutual interests of
the two countries, avoiding collisions in the most sensitive areas, and
elaborating measures to achieve mutual benefits in the sphere of digita-
lization of marine engineering. Ml
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CBOM BKNag B TEXHONOMMU NMPOEKTUPOBAHUS U
CTpouTEeNbCTBA TSXKESbIX GECnUIOTHBIX feTa-
TenNbHLIX annapatos 60MbLLION OarnibHOCTH, He-
06X0AUMBIX A1 MOHUTOPUHIa fanbHUX BbICO-
KOLLUMPOTHbIX MapwpyTtoB CMI1. Kpome Toro,
CyLLeCTBYeT CNpoc Ha 6ecnurioTHbIe neTartesib-
Hble annaparbl cpefHen JanbLHOCTW C aBurarte-
NAMU BHYTPEHHEro cropaHus u 60pToBble po6o-
Tbl Marnoun JanbLHOCTW ANns 6bICTPOro oneparTms-
HOro o6cneaoBaHna NegoBor 06CTaHOBKM.
Kutanckue KOMMaHuu TakXe MOryT MpUHATb
y4actme B (1) paspaboTke 6eCnmnIOTHbIX HaBU-
rauMoHHbIX TEXHOJOMMI, KOTOPble HeJaBHO Ha-
yanuce B Poccuu, BKno4as KOMMbHOTEpPHOE
3peHne, aBTOMaTMYEeCKY0 HaBuraumio, TexHu-
YeCKyl0 MPOBEPKY M perncTpaumnto gaHHbIX; (2)
3aMeHe aMepUKaHCKOro 1 eBporenckoro pagu-
OJI0KaUMOHHOro 060pynoBaHMsA Ha POCCUICKOM
pbiHKe (MeTeoponornyeckue 6yu, masble HU3-
KOBbICOTHbIE KOCMUYecKue annapartbl gns Mo-
HUTOPUHra Knumara, fefoBbIX YCNOBUA U Ha-
Buraumm); n (3) HTennekTyanbHble reorpadu-
Yyeckue MHPOPMaLMOHHLIE YCNYrX ANA aHannsa
OaHHbIX 1 BU3yanu3aumm HaBuUraumMoHHbIX KapT.
Ctount 0c060 OTMETUTL aKTyaslbHOCTb CO34aHNA
COBMECTHOIr0 MHOrOo(YHKLMOHANBHOro MHAOpP-
MaLMOHHOro LeHTpa onsa obecrnevyeHuns npakTu-
YeCKOoro CoTpyaHu4yecTBa ABYX CTPaH.
OuyeBnOHO, 4YTO BO3MOXHOCTW AN MNPOPbI-
BOB BO MHOIMMX 06MaCTSAX WMHXEHEPHOro co-
TpyoHU4ecTBa B APKTUKE HECKOJIbKO OrpaHu-
YeHbl pasfMyHbIMK npasunamMm, NpUMeHseMbl-
Mn Kak Poccuein, Tak n Kutaem. Hanbonee cy-
LLIeCTBEHHbIE U3 HMX BKJOHYAKOT BONPOCHI HaLu-
OHalbHOW 6e30MacHOCTN, OBOMHOE MCMOfb30-
BaHWe TEXHOMOMMN B rpax[AaHCKMUX M BOEHHbIX
uensx, nofmMTuKy MMropTosamMeLleHns n apy-
rve. lNoaTomy B onpefeneHHon CTeneHu rnpak-
TUYeCcKoe NPUMEHEHNE «4yBCTBUTENbHbIX» TeX-
Homormnm moxet ObITb crepsa OMNpo6oBaHO B
cthbepe vccnegosanun n paspabotok. Cospa-
HMEe COBMECTHbIX uccnenoBaTeslbCKUX LeH-
TPOB MOINO 6bl BHECTU CYLLLECTBEHHbIN BKag
B pasBuTHE NepepoBbIX LMPOBLIX TEXHONOMMI
ana ApkTuki. HepaBHumMu npumepamu ABns-
toTca Kutancko-Poccuicknin  MHHOBaLMOHHBIN
LeHTP pasBUTUA MOPCKOW TEXHUKWN, YYpexOeH-
Hbin Mexay OTpacnesbiM LeHTpoM «MapuHeT»
n VccnegoBaTenbCKUM UMHCTUTYTOM  XapOuiH-
CKOIr0 MHXXEeHEepHOro yHuBepcuteTa B I. fHbTan,
Kutancko-POoCCUINCKUIA apKTUYECKUA uccneno-
BaTeNbCKUM LeHTP, co3haHHbIn Mmexgy [unort-
HoW HauwoHarnsHon nabéopaTopuei No MOpPCKOn
Hayke n TexHuke B . LluHgao n UHcTutyTOM
okeaHonorun um. .M. Wnpwosa PAH, a Tak-
e Poccuncko-Kutanickuim apkTn4eckunin nccre-
OOBaTeNbCKUA KOHCOPLUYM, VHULMUPOBAHHLIV
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ugpobBusauua aprkmuueckoil mpaHcnopmHoLl Cucmenol -
HOBOCTHU

XapObUHCKMM WUHXEHEPHbIM YHUBEPCUTETOM W
CeBepHbIM (ApKTHYeckmM) hedepasibHbIM YHU-
BEPCUTETOM B I'. ApXaHresbCKe.

OcyLuecTBnseTCA COTPYOHMYECTBO MexXay
OI'YI «KpbINOBCKUI rOCYAapCTBEHHbIN Hayu-
Hbli UeHTp» W Hay4Ho-uccrnenoBaTebCKUM
ueHTpoMm cygoctpoenus Kutaa (CSSRC), Mop-
CKUM MPOEKTHO-UCCrefoBaTelbCKUM UHCTUTY-
Tom Kutaa (MARIC), cypnoctpouTtenbHon Bep-
dbto Hudong-Zhonghua Shipbuilding (Group)
Co., Ltd., Shanghai n Xap6buHckum uHXeHep-
HbIM YHMBEPCUTETOM B 06N1acTun rrny6okosog-
HOW TEXHWKW, NefOBON MHXEHEPUN U TEXHOIO-
MM, NOAroTOBKM KagpoB U cOo3[aHusa nefoTex-
Hu4vecknx nadopartopuit. IV «Kpbinosckun
rocydapCTBEHHbIN Hay4HbIV LIeHTP» TakxXe B3a-
nmogencteyeT ¢ OPPLIOPHBIM UHXEHEPHBIM
nHctutytom JITA (CIMC) B 06nactu paspabot-
K1 o6opynoBaHusa Ons pa3sefku n 6ypeHuns ons
apKTUYECKUX MOPCKUX HedpTerasosbIX MPOek-
TOB W NOSIIPHOMN MOPCKOWM TPaHCMOPTHOM TEXHU-
Ku 1 ¢ LaHxanckum TeXHONMOrnM4eCckUM UHCTU-
TYTOM CYOOCTPOEHUs1 B 0651aCTN NPOU3BOACTBA
KOPMYyCOB N3 KOMMO3UTHbLIX MaTepuarnos.

Mexnay XapObwuHCKUM WHXEHEepHbIM YHUBep-
cutetom n CaHkT-leTepbyprckmm rocygap-
CTBEHHbIM MOPCKUM TEXHWYECKUM YHUBEPCUTE-
TOM BefeTcsa paboTa rno co3gaHmio COBMECTHON
POCCUICKO-KUTaANCKoOW nabopaTtopum  nonsp-
HbIX TEXHOMOMMI B paMKax nHnumatnebl «OguH
Mosc — OguH MyTb». Takxke Ha 6a3e MmacLuTab-
HOW Hay4yHOM WHPACTPYKTYypbl MO apKTuye-
CKOW HayKe W TEXHONOrusM MraHnpyeTcs Co3-
nate  MexayHapoaHbli  UccnefoBaTenbCKum
ueHTp B r XapbuHe. Takne dopmartbl Mexay-
HapOAHbIX UCCnefoBaTeNnbCKUX LEHTPOB O4EHb
NepPCreKTUBHbI C TOYKWN 3PEeHUNs CONMXEHUs No-
3numn Kntaa n Poccnn B ApKTuke, NOHUMaHus
B3aMMHbIX WHTEPECOB [OBYX CTpaH, u3bexa-
HWS1 CTONKHOBEHUW B Haubonee 4YyBCTBUTESIb-
HbIX 061acTaAX U BbIPabOTKN Mep MO JOCTUXe-
HUIO B3aWMHOW BbIrodbl B cdhepe umdpoBmnsa-
LN MOPCKOIrO MHXWHUPUHTa.

bnarogapHocTb

Hacrosijee wuccnenosaHne noaroToB/IeHO
npu nopaepxke Kurarvicko-Poccuiickoro ¢hox-
Ja cotpyaHudectBa XapObUHCKOro MHXEHEPHO-
ro yHuBepcuteTa.

B APXAHIEJIbCKE U3OAJIN KHUT'Y K 80-JIETUIO NMPUXOOA
MEPBOIO COIO3HOIO KOHBO4A «EPBULL»

APXAHIEJIbCK, 13 wuionsi. /TACC/. MNpe3eHTauma m3pgaHusa "[epsBuLl.
BpatcTBo CeBepHbIX KOHBOEB" BO BTOPHUK npolunia B ApxaHrenbcke. Kak
paccka3san TACC aBTop, 4neH kny6a "BbpatcTBo ceBepHbix KOHBOeB" Ie-
oprui F'yaum-JleBKoBMY, KHUra u3paHa K 80-netuto npuxoaa B ApxaHrenb-
CKe NepBOro co3HOro KoHeos "[depsull", Kotopoe 6yaeT otmevartbcs 31
asrycta 2021 ropa, usgaHve BbiNyLLEHO Ha ABYX fi3blKax: PYCCKOM M aH-
rNIMACKOM.

«KHura "Oepeuw. BpatctBo CeBepHbIX KOHBOEB" BbilLNA HaKaHyHe npasg-
HoBaHus 80-neTns Npuxofa B ApXaHresbCk MEpBOro CO3HOMO KOHBOS, OHa Mo-
CBSILLEHa 3TOMY Ba)XKHOMY CO6bITUIO B MCTOpun BTopoin MupoBor BoViHbl 1 Be-
nmkor OTe4eCTBEHHOM BOWHbI. B n3gaHunm - He TONbKO MCTOPUS NEPBOro KOHBOS
C MOMEHTa €ero BbIxo4a 1 A0 NpuGLITUS B ApXaHrenbCk, HO U pacckas o0 TOM, Kak
coxpaHsinacb 1 CoXpaHsaeTcs namsaTb 06 3TOM CobbITUKN. KHuUra nsgaHa Ha gByx
A3bIKax: PYCCKOM WU aHIIMNCKOM, 3TO 6bISI0 BaXKHO. XOTS B 9TOM rofly roCTeN 3
OpYrux CTpaH 0XnaaeTcs HEMHOro, HO OHV CMOFYT MPOYUTATb U YBE3TU C COOON
3TY KHUTY», - ckasan ['yaum-J1eBkoBuy.

Ucto4nuk: https:/tass.ru/obschestvo/11895157.

BOOK DEVOTED TO DERVISH CONVOY’S 80TH ANNIVERSARY
OF ARRIVAL PRESENTED IN ARKHANGELSK

ARKHANGELSK, July 15. /TASS/. The Dervish. Brotherhood of Northern
Convoys book was presented in Arkhangelsk. The book’s author Georgy
Gudim-Levkovich, a member of the Brotherhood of Northern Convoys Club
told TASS the book was published to mark the 80th anniversary of the first
convoy’s arrival in Arkhangelsk, which will be celebrated on August 31,
2021. The book is published in two languages — Russian and English.

«The book Dervish. Brotherhood of Northern Convoys has been published
shortly before the 80th anniversary of the first convoy’s arrival in Arkhangelsk,"
the author said. "It is devoted to the important event in the history of World War Il
and the Great Patriotic War. The book describes how the convoy left the port and
then arrived in Arkhangelsk, and additionally — a story about how the memory
of that event is preserved. The book is published in two languages: Russian and
English. It is important. Though we do not expect many foreign guests this year,
anyway, they will be able to read this book and take it with them.»

Source: https://tass.com/society/1314311
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llepcneKkTuBbl

MCNONb30BaHUA
becnuNoOTHLIX &
aBUALMOHHDbIX CUCTEM
C NICKYCCTBEHHbIMM
HEUPOHHLIMUN CeTAMM
B ApKTUKe

3afava 6ygyuiero - cosfgaHue aBTo-
MaTM4YEeCKUX TPaHCMOPTHbIX CPEACTB
ona  aPdeKTUBHOrO 0OCBOEHUA Ap-
KTUKW. [losiBneHne annapartos, OYHK-
LUMOHMpPYIOLWKMX 6e3 4YeroBeka, O3Ha-
YaeT pPOCT KOnM4yecTBa U Ka4vecTsBa
ycnyr, noBbllleHne 6e30nacHoCTU U
CHWXeHue 3aTpaT. B aTom Hanpasne-
HAW NpeuvmyLLecTBa UCMNoNb30BaHUA

6ecnuOTHbIX aBUALMOHHBLIX CUCTEM

Anexcanpp ®epotoBcKmX, (BAC) B ApKTukKe 04eBMOHbI: 6onee

npodpeccop PAE, uneH Mpe3nanyma KoopanMHaLWOHHOMO HW3Kasi CTOMMOCTb YCNyr, 4eM Y Nmo-
COBeTa N0 pa3BuUTU0 CeBepHbIX TEPPUTOPNIA N APKTUKM, TMPYeMOli aBnaLmm; MeHbliee Konu-
PC[‘”‘L POCCVlﬂ 4eCTBO pernaMeHTHbIX onepaunn; OT-

CyTCTBME BbICOKOKBaJ'IMdDI/ILl,I/IpOBaH-
EBrenunit ®enoToBCKMX, HOW TEXHMYECKOW NOMOLLN; YBENNYEH-
CTYOEHT BbICLUei LWKOJIbI KNOepdU3n4ecKnx CUCTEM K HbI MEXPpernaMmeHTHbIN Nepuop K-
ynpasnexus CaHkT-eTep6byprckoro nonnuTexH4ecKoro nyaraupi 6ECNMNOTHOrO BO3AYLLHO-

ro cygHa (BBC) 1 BO3MOXHOCTb €ro
MCcnonb30BaHUs B 60nee CNoXHbIX Me-
TEOYCNOBUAX MO CPaBHEHUIO C MWNO-
TMpPYeMbIM BO3ayLHbIM cygHoMm (BC).

yHuBepcurerta, Poccus
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CekTtop npoussoactea BAC ona ApKTukm pas-
BUBaETCs, MOSIBNAOTCSA HOBblE BapWaHTbl WUC-
Nofb30BaHuUs NeTaOLLNX PO6OTOB B KOMMepYe-
CKOW OesiTenbHOCTU, peLlatTcss BONpoChl npa-
BOBOrO perynupoBaHus. Knumatunyeckue, norun-
CTUYEeCKME N coLManbHO-9KOHOMUYECKMEe OCo-
6EHHOCTU APKTUKMW YCNOXHAIOT SKCrnyaTauuto
BBC, Ho yxe B 6nuxanwve 10-15 net npeg-
NPUATUS Pa3fnYHbIX OTpacrieil 3KOHOMWKMK Mo-
ny4at 3pdeKTbl OT UX MPUMEHEHUs, annapa-
Tbl 6yOyT OKasbiBaTb M HeaBMALMOHHbIE YChy-
rn. BAC cOoCTOAT N3 TEXHONOMMYECKN Pa3BUTbIX
N KOHCTPYKTMBHO CITOXHbIX KOMMOHEHTOB, OT
KOTOPbIX 3aBUCUT 3PGEKTUBHOCTL X PaboThl,
6e30MacHOCTb, HAOEXHOCTb M CTOMMOCTb, NoKa
eLle BbicoKas afsi MaccoBOro nNpodpeccunoHarb-
HOro NpuMMeHeHusi. Ho no mepe pas3suTua Npo-
MbILLNEHHOW peBonioumn 4.0 Mbl 6yOEM OXK-
[aTb CHWXEHUS1 UX CTOMMOCTM, MOSIBNIEHUS HO-
BbIX TEXHOSIOIMIA KOHCTPYMPOBAHUSA N U3rOTOB-
NeHus.

OkcnnyaTtaumsa BBC Ha BbICOKMX LIMpOTax
NMeeT Lenbli psf TEXHUYECKUX OrpaHUYeHUN,
B T.4. HEBbICOKOE Ka4eCTBO HaBWUraLMOHHOIO
N pagmoTexHuyeckoro obecrneyeHus MoneToB,
CBSI3aHHOE C HMU3KMM MokasaTefieM [OCTYMHO-

Prospects for the use of
unmanned aerial
systems with artificial
neural networks in the
Arctic

Alexander Fedotovskikh, Professor of RANH, Member of the Pre-
sidium of the Coordination Council for the Development of the Northern
Territories and the Arctic of the RUIE, Russia

Evgeny Fedotovskikh, student of the Graduate School of Cyber-
Physical Systems and Management, St. Petersburg Polytechnic Uni-
versity, Russia

The challenge for the future is the creation of automatic vehicles
for the efficient development of the Arctic. The advent of devices
that function without a person means an increase in the number
and quality of services, increased safety and lower costs. In this di-
rection, the advantages of using unmanned aircraft systems (UAS)
in the Arctic are obvious: lower cost of services than manned air-
craft; fewer routine operations; lack of highly qualified technical
assistance; increased inter-regulatory period of operation of an
unmanned aircraft (UAV) and the possibility of its use in more dif-
ficult weather conditions as compared to a manned aircraft (AC).

The UAS production sector for the Arctic is developing, new options
for using flying robots in commercial activities are emerging, and issues
of legal regulation are being addressed. Climatic, logistic and socio-
economic features of the Arctic complicate the operation of UAVs, but
in the next 10-15 years enterprises in various sectors of the economy
will benefit from their use, the devices will also provide non-aviation
services. UAS consist of technologically advanced and structurally com-
plex components, which determine their efficiency, safety, reliability
and cost, which is still high for mass professional use. But as Industrial
Revolution 4.0 progresses, we will expect their cost to decline, and new
design and manufacturing technologies will emerge.

The operation of the UAV at high latitudes has a number of technical
limitations, incl. low quality of navigation and radio technical support of
flights, associated with a low indicator of the availability of radio visibility
of navigation spacecraft, the influence of the high-latitude ionosphere,
instrumental error of inertial systems. Determination of UAV coordinates
in such conditions can be performed using onboard equipment. Without
a signal from satellite navigation systems, most UAVs cannot work, so
the device must move autonomously using computer vision and self-
learning artificial intelligence. Such technology is already available, for
example, using portable supercomputers.

Artificial neural networks (ANN) are the basis for transferring the ac-
tions of the UAV to a semi-autonomous or autonomous mode. ANN is
a large program with subroutines that are programmed for a series of
actions. It simulates human behavior during flight and calculates each
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step, often better than an external pilot. The introduction of the ANN
makes it possible to carry out takeoff and landing in an automatic mode,
to fulfill the assigned tasks, autonomous onboard systems prevent col-
lisions and plot the optimal course. These technologies are already in
use but require further improvement. Russia, Denmark, Canada, Nor-
way, the United States and other countries of the Arctic Council are
already using this technique. The operator (remote pilot) gives the com-
mand to fly from point A to point B and analyze the terrain. The UAV
takes off and performs the assigned task. ANN during the flight analyze
the parameters of the UAV and the environment. The neural network
chooses the desired flight speed, trajectory, depending on the weather
indicators, terrain and other factors. Various methods are used to train
the ANN, for example, “reinforcement learning” or “supervised learning”.
Thus, it becomes possible to use the ANN technology for the operation
of UAS in the Arctic in difficult weather conditions in a year-round and
round-the-clock mode. Having created several ANN models that per-
form different functions and solve various tasks, from detecting objects
in images to predicting critical situations, they can be integrated into a
single software module that will send signals to the control system to
prevent emergency situations and more optimal operation of the appa-
ratus. With the help of neural networks, the UAV learns to fly indepen-
dently in a dynamic environment.

MDOPEAHALIMOHHLIR COBET
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CTW PaaMoBUOANMOCTY HaBUraLMOHHBIX KOCMU-
YeCcKMX annapaToB, BIVSIHUEM BbICOKOLUMPOT-
HOW MOHOCKEpPbI, NMHCTPYMEHTANBHOW MorpeLu-
HOCTbIO MHepLuManbHbIx cucteM. OnpenenexHne
koopanHaT BBC B TakMx yCnoBmax MOXET 6bITb
BbIMOJSTHEHO C UCMONb30BaHNEM BOPTOBOrO 060-
pyooBaHusi. Be3 curHana co CnyTHMKOBBLIX Ha-
BUraUyoOHHbIX cucteM 6onblumHcTBO BBC He
MOTYT OCYyLLLeCTBNATL paboTy, MOSTOMY annapar
OOMKEH aBTOHOMHO MepeMeLlaTbCsl WUCMofb-
3ys1 KOMMNbIOTEPHOE 3PEHNE U CaMOOBYHaIOLLINIA-
CSl UICKYCCTBEHHbIN MHTENNEKT. Takas TEXHOMOo-
rMsl y>xe JOCTyrMHa, HanpuMep, C UCMONb30BaHU-
€M NOPTaTUBHbIX CYNePKOMMbIOTEPOB.
NckyccTBeHHble HelipoHHble cetn (MHC) sB-
NS0TCS OCHOBOW Anis nepesofa genctemin bBC
B MONYaBTOHOMHbIW MY B aBTOHOMHbIV PEXNM.
HenpoceTb - 6onbliaa nporpamMma € Mognpo-
rpaMmamu, KoTopble 3anporpammMuMpoBaHbl Ha
psa pencteuin. OHa MMUTUPYET NoBefeHne Ye-
roBeKa BO BpeMsi MonéTa U pacCHUTbIBAET KaX-
Obli War, Hepegko Ny4ile, 4YeM BHELLUHUI nu-
not. BHeppenne NHC nossonsieT B aBTOMa-
TUYECKOM PEXMME OCYLLECTBMATL B3NET U MO-
CafKy, BbIMOMHATbL NMOCTaBMIEHHbIE 3a4adyn, aB-
TOHOMHblEe GOPTOBbIE CUCTEMbI NpeaoTBpaLla-
10T CTONKHOBEHUS! U MPOKNaabiBaoT onTumarnb-
HbIN KypC. OTW TEXHONOMNN y>Ke NCMOoNb3YIoTCH,
HO TpebyloT AanbHelLero ycoBepLLUEHCTBOBA-
HuA. Poccusn, Januna, KaHaga, Hopeerus, CLUA
W opyrve ctpaHbl ApKTUHECKOrO COBETA YXXE UC-
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MCTOYHUKU CUTHAAOB

BxoAHbIE NApameTpbl

HelpoHHbIE ceTH BbIXOAHBIE CUTHAABI

BO3AYLLHOS M MyTEBOs CKOPOCTb

YBEeAUHEHNE MAKU YMEHBLUEHNE
CKOPOCTH

BLICOTA NOAETA (AGQBAEHUE]

CHMXKEHME lAM HABOP BbICOTHI

OPUEHTALIWS MAGHEPA B

M3MEHEHWE KYPCA MAM

NPOCTRAHCTBE  (KYPC, KPEH) KPEHA B rpaAycax
U3MEHEHWE
SHEPronapamMeETPOoBs
3apsa barapen P R P

(HanNpsXKeHWe 1 CruAa ToKa)

(ymeHbLUeHWE TArM
ABUraTEAEH, OTKAIOHEHME
MCTOYHMKOB M T.A.)

creneHs obaeAeHEeHUs
(temnepatypd HOPYXHOTO
BO3AYXQ, BACOKHOCTb BO3AYXA)

KOMOHAQ HQ CHUXEHWE MAM
NOCAAKY, USMEHEHWE
0BOPOTOR ABUTATEAEN

KQ4eCTBO CUTHAAQ C Kamepbl

KOMGOHAQ HO CHUXEHWUE MAM
NOCOAKY

ABMXEHME (AQTHMK ABMIKEHMSA
KPYrosom)

U3MEHEHMWE KPEHA MAM KYPCa

KOAM4ECTBO TONAMBA B Bake ( ABC)

MOWCK BO3MOXKHOCTEM AAS
AO3QNPCBKM MAM CMEHT
Kypca

CUCTEMA ABTOMATUYECKOTIO YPABAEHUA

MHOM CUMHAA 1

MHOW CUIHAA |

MHOM CUTHAA 2

MHOW CUTHAA 2

Bregpenue NHC nospoager v apro-
JATUEECKOM PEKUME OCYMECTBIITD
B3JCT U NOCAJKY, BHIIOJHATD NOCTAE-
JCHHEIC 3a/1a4l, QBTOHOMHBIE OOPTO-
BBIC CUCTEMBI IPEAOTBPAMAIOT CTOJ-
KHOBCHHI U TPOKJIQ/BIBAIOT OITH-
JAJBHBIA KYPC. DTU TEXHOJOIUN YXE
UCTIOJB3YIOTC, HO TPEOYIOT JaIbHEH-
NETO YCOBCPIEHCTBOBAHUC

Henpocetn

The roadmap for the development of the UAS industry in the Arctic
is being implemented by the Union of Industrialists and Entrepreneurs
of the Polar Region. Since 2019, together with partners, flights have
been carried out in order to develop tourism and monitoring, new soft-
ware are being developed and tested. A scientific and analytical review
«The use of civil unmanned aerial vehicles with artificial intelligence in
the Arctic zone of the Russian Federation» has been published based
on the results of research and the results of work carried out on the
implementation of artificial intelligence systems in the Arctic. A proposal
for the use of UAS equipped with neural networks was sent to Federal
Tourism Agency. Proposals are being drawn up for the development of
UAS to the specialized authorities for regulatory and legal regulation,
incl. creation of pilot test sites in the Arctic. Cooperation has begun on
the terms of reference of the NTI competition in the field of unmanned
air cargo transportation.

The direction of creating neural networks for UAV is one of the most
relevant in the world, confirming the high importance of new generation
technologies in the process of the rapidly developing industrial revolu-
tion 4.0, which radically changes the established canons. Commercial
use of UAVs requires autonomous flight, and not only manual control;
neural networks conduct UAVs according to a flight plan that can be
programmed and reduce costs. Il
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Onb Tynb NPONET B CUNbHBbIIA BETEP, 3UMA

Nonb3YHOT Takyto TexHUKY. OnepaTop (BHELUHWI
nunoT) paeT KomaHay NponeTeTb U3 NyHKTa A B
nyHKT B 1 npoaHannanposatb MecTHoCTb. BBC
B3fleTaeT M BbINOSIHAET NOCTABMEHHYIO 3adady.
MHC B npouecce noneTta aHanuaupytoT napa-
mMeTpbl BBC 1 okpy>atoLLern cpefbl. HerpoceTb
BbIGMPAET HYXHYIO CKOPOCTb MoneTta, TpaekTo-
puo, B 3aBUCMMOCTW OT nokasaTesfier norofsl,
penbeda MeCTHOCTM U Apyrnx dakTopos. [ns
o06yyeHna MIHC mncnonb3yloTcs pasnnyHble Me-
TOoAbl, Harnpumep, «obydeHue ¢ nogkpenseHu-
eM>» U «0bydeHne ¢ yuntenem». Taknum obpa-
30M, BO3MOXHbIM CTAHOBUTCS NPUMEHEHNE TEX-
Honorun MHC gns akcnnyatauun BAC B ApkTu-
ke B CJIOXHbIX METEOYCNOBUSAX B Kpyrnorogny-
HOM W Kpyrnocyto4yHoMm pexwume. Co3naB He-
ckonbko mogenen MHC, BbinonHaoWmMX pasHbie
OYHKLMU 1 peLlaroLWmnx pasnuyHble 3agayu, ot
OeTeKTMpoBaHUA NPegMeToB Ha U3006paKeHUsX
00 npefcKkasaHusa KpUTUYECKUX CUTYaLmii MOX-
HO MHTEerpmMpoBaTtb UX B €MHbIA NPOrpamMMHbIiA
MOoAyNb, KOTOPLIN 6yAeT nojaBaTb CUrHasbl Ha
cucTeMy ynpasneHus 4ns npefoTspalleHns He-

WITaTHbIX cUTyauun n 6onee onTumasnbHOM pa-
60Tbl annapata. C nomoLpto HenpoceTen BBC
obyyaeTcs CaMOoCTOATENbHO feTaTtb B AUHAMUY-
HOW cpege.

IopoxHyto KapTy no pa3sutuio otpacnu BAC
B ApkTuke peanu3yeT Co3 NPOMbILLIEHHW-
KoB M npeanpuHumaTtenen 3anonapbsa PCIM.
C 2019 r. coBMeCTHO C napTHepamMu OCYLLIeCT-
BNAIOTCA NOMETbl B LENsax passButua Typuama
W MOHWUTOPWHra, paspabaTbiBalOTCAd U TeCTU-
pytoTcs HOBbIN codpT. Ony6nvMKoBaH HayyHO-
aHanuMTuyecknin 063op «MNpuMeHeHue rpaxaaH-
CKMX 6eCrnuOTHbIX BO3QYLUHbIX CYOOB C UCKYC-
CTBEHHbIM MHTENIEKTOM B APKTUYECKOW 30He
P®» no pesynstataM nccrnegoBaHUin U UTOroB
paboTbl, MPOBOANUMON MO BHEAPEHWUID CUCTEM
WCKYCCTBEHHOro uHTennekTa B Apktuke. MNpea-
noxeHue o npumeHeHun BBC, ocHalleHHbIX
HerpoceTaMuK, HarpaeneHo B PocTtypuam. dop-
MUPYIOTCA NpeanoxeHus no passutuio BAC B
npodunbHbIE opraHbl BacT No HOPMaTUBHO-
NpaBoOBOMY PeErynupoBaHuio, B T.4. co3faHue
NMUNOTHBIX NONMIOHOB B ApKTuKe. HadaTo co-
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TPYAHWYECTBO MO TEXHUYECKOMY 3afaHUI0 KOH-
Kypca HTW B o6nactn 6ecnmnnoTHbIX aBUaLmoH-
HbIX FPY30NepeBO30K.

HanpaBneHve co3gaHnsa HenpoceTen ans
BBC qaBnsetrca ogHWM M3 Havbonee akTyasb-
HbIX B MUpe, noarBep>aas BbICOKYIO 3Ha4u-
MOCTb TEXHOSIOMMA HOBOIO MOKOSIEHUST B MpPO-
Llecce CTpPEMUTENbHO pa3BMBaloLLENCA Mpo-
MbILLNEHHOM pesostouunn 4.0, kKapanHanbHO Me-
HAOLLEN ycTosiBLUMECS KaHOHbI. KoMMepyeckoe
npumMmeHeHne BBC TpebyeT aBTOHOMHOro none-
Ta, @ He TOMbKO PY4HOro ynpasrfieHusi, Herlpo-
cetn BegyT BBC no nonetHomy nnaHy, KoTo-
PbI MOXHO 3anporpaMmMupoBaTh U CHU3UTb U3-
nepxkun. M

The introduction of the ANN
makes it possible to carry

out takeoff and landing in an
automatic mode, to fulfill the
assigned tasks, autonomous
onboard systems prevent
collisions and plot the optimal
course. These technologies are
already in use but require further
improvement



Inpoemation and communication infeasteuctuce in the Aectic
58 e Arctice review - 7 e 20 2 1

TexHonornu
YyeTBEpPTOMN
npowlblumeunou
peBonouum
B pa3BUTUN

ApKTUKNI

B mae 2021 roga Poccua cHoBa Ha gBa rofa ctana lpencepartenem
ApPKTMYECKOro COBETa; NOCMEeAHMA pa3 3Ta 3ajada Bo3naranacb Ha
Hee B nepuog ¢ 2004 no 2006 roa. Hukonam Kop4yHoB, nocon Poccun
Nno 0CO6bLIM MOPY4EHMSIM, OOBSABUI, YTO 3a BPEMS NpeacenarTenscrea
Poccusa 6yneTt yoenstb HENOCPeACTBEHHOE BHUMAHME MOCTOSTHHOMY Y
niaHoMepHOMyY pasBUTUIO APKTUKMW.

— e -
..
Buaxaii Cakyaxa,

_____NOKTOp thuniocoduu, ObIBLUNIA AUPEKTOP
HauuoHanbHoro Mopckoro ®oHnpa, Hoto-[enu, NHamns
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Z//ZHCPop./vzau;ozoHHo-KoJqugHuKab;MOHHag urgppacmpykmypa Apkmuxu

Bynet npoposmkeH cbanaHCUpoBaHHbIA MoM-
XOf, HaueneHHbIN Ha «MUHMU3aunio oTpuua-
TENbHbLIX MOCNEACTBUIA WM3MEHEHUs Knumarta»
BKYIE C MOVICKOM «HOBbIX BO3MOXHOCTEN Kak B
MOPCKOW HaBurauuu, Tak u B gobblde n nepe-
paboTKe NpupoaHbIX pecypcoB». B Toxe Bpems,
MpesupgeHT Poccun Bnagmumunp MyTuH nogyep-
KHYI, YTO pas3BuUTUE S3KOHOMUKM B APKTUHECKOM
pervoHe, Bkto4asa mcnonb3osaHve CeBepHOro
MOPCKOro nMyTu, KOTOPbIA MOXET B 0603PMMOM
oyayuwiemM cTatb OTKPbITbIM KPYribI rog, aBns-
€TCS OHMM U3 [1aBHbIX MPUOPUTETOB.

OTOT HarnagHO AEMOHCTPUPYET, YTO TEXHO-
JIOrMM YETBEPTON MPOMBILLIEHHON PEBOSIOLUN
MOTYT 6bITb UCNOJIL30BaHLI Poccren He TOMbKO
01151 TOro, Ytobbl YMeHbLUNTb 3dDeKTbI n3me-
HEeHWs KnumaTta, HO U o6ecne4vnTb 6e30nacHyto
HaBuraumio B ApKTUKe U B3ATb MO 'KOHTPOSIb
OCBOEHME PecypcoB (Kak 61ONOrMYecKmx, Tak 1
He6MONOrMYeCKNX) Ha MNOCTOSAHHOW OCHOBE.

.

Role of Industry 4.0
Technologies in Arctic
Management

Vijay Sakhuja, PhD, former director of National Maritime Foundation,
New Delhi, India

Russia assumed Chairmanship of the Arctic Council in May 2021
for a period of two years; the last such Chairmanship for Russia
was from 2004 to 2006. Nikolay Korchunov, Russia’s Ambassador
at Large announced that his country’s focus during the Chairman-
ship will be on sustainable development in the Arctic.

Further, a balanced approach focused on “minimizing the negative
consequences of climate change” while exploring “new opportunities
both in maritime navigation and extraction and processing of natural
resources,” would be the mantra. Meanwhile, President Vladimir Putin
has underlined economic development of the Arctic including the use of
the Northern Sea Route that may become open year-round in the near
future, as a high priority issue.

This commentary argues that Industry 4.0 technologies can be mar-
shalled by Russia to not only mitigate climate change as also enabling
safe navigation in the Arctic region as also for harnessing resource (liv-
ing and non-living) development in a sustainable manner.
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There is enormous potential for using Industry 4.0 technologies
such as Artificial Intelligence%hige Learning and Big Data to
understand the climate induce ngés impacting on multiple Farth
System components and how these can aggregate and aggravate
melting-thinning of Arctic sea ice.

CLIMATE CHANGE

Reports published by the Arctic littoral States prove that the Arctic ice
is melting at an unprecedented rate and it is also getting thinner. Among
many causes for this phenomena, global warning and Climate Change in
the Arctic region has now been acknowledged as a reality. In March 2021,
the US National Snow and Ice Data Center (NSIDC) reported that “this
year’s winter maximum extent is 870,000km2 smaller than the 1981-2010
average” Further, the near-surface air temperatures around some areas
was more than 12 degree C against the November 2020 average of 4 to 6
degree C. This data produced by satellite tracks the growth and melting of
sea ice and helps them in determining the “health” of the Arctic’s sea ice.
Closely associated is the issue of ecology in the region which impacts on
the marine and aquatic life on the surface and under the sea ice.

There is enormous potential for using Industry 4.0 technologies such
as Atrtificial Intelligence, Machine Learning and Big Data to understand
the climate induced changes impacting on multiple Earth System com-
ponents and how these can aggregate and aggravate melting-thinning
of Arctic sea ice. These technologies are being put to use to predict the
changes in ice and snow thickness in the Arctic which will enables the
scientists and researchers to make more accurate climate predictions
as also in the shortest time.

MN3MEHEHUE KJIMMATA

CornacHo goknagam npuopexHblx cTpaH Ap-
KTUKN, TasiHNe apKTUYECKOro fbaa AOCTUMIO He-
BUOAHHbLIX TEMMOB, a NeAAHOM NOKPOB CoKpalLla-
etcs. Cpeau Npoymnx NpMYMH OTMEYEHbI rnobarnb-
HOe noTensieHMe U U3MeHeHne Knumata B Ap-
KTn4yeckom pernoHe. B mapte 2021 roga Haumo-
HanbHbIA LEHTP AaHHbIX MO UCCNeaoBaHUIo CHe-
ra n noga CLUA (NSIDC) coobwumn, 4to «Mak-
cumMarsibHasa nnowaab 3MMHEro obneaeHeHus B
3TOoM rogly Ha 870 000 Km? MeHbLLE, HYEeM B Cpef-
Hewm B TeyeHun 1981-2010 rogos». Kpome Toro,
TemMnepaTypa npu3eMHOro Bo3ayxa B HEKOTOPbIX
panoHax 6bina 6onee 12 rpagycos no Lenscuto
B TO BpemMs kak B Hosiope 2020 roga B cpegHeMm
6bla Ha ypoBHe 4-6 rpagycos no Llenbcuio-.
OTn AaHHble, NOyYeHHbIE C MOMOLLbIO CMYTHW-
KOB, NMO3BOMAOT NPOCNeanTb POCT TEMMOB Tas-
HUS MOPCKOro fiba 1 NoMoratoT onpeaenuTb co-
CTOsIHME apKTU4eckoro Mopckoro nbga. C aTum
TECHO CBfi3aHa npobsiemMa 9KOMorMmM B pernoHe,
KOTOpas BNUSIET Ha XU3Hb obuUTaTenert MoOpCKMX



A p K T U 49 €6 C K 0 €

—U

L]
F

N NPUBPEXHBIX 30H, KaK Ha NbAy, Tak 1 Nod HUM.
CyLecTByeT OrpoMHbIA MOTEHUMan Ans uc-
Nonb30BaHWA MPOMBbILLSIEHHbIX TexHonorun 4.0,
TaKUX KaK MCKYCCTBEHHbIN MHTENNEKT, MalluH-
Hoe o0by4eHue n 6onblUMe AaHHble, KOTopble
MOXHO 33a[elCTBOBaTb AN aHanim3a W3MeHe-
HWUIA KNMMaTa v BIINAHUSA Ha KOMMOHEHTbI 3EMHOM
CUCTEMbI, N KaK BCE 9TO B COBOKYMHOCTN MOXET
BbI3bIBaTb W YCYrybnATb TasHWE apKTUHECKMX
NbOOB. YXXe ceryac 3T TEXHOMOrMM UCMONb3y-
HOTCA A7 NMPOrHO3MPOBAHMA U3MEHEHWI TOMLLM-
Hbl NIEOOBOro MOKpoBa U cHera B ApKTUKe, HYTO
NMO3BOMUT Y4YeHbIM WU UCCnegoBaTensM Aenartb
60nee TOYHbIE KNIMMaTUHECKME NPOrHO3bI.

Tak, Hanpumep, B 2020 rogy B CUGUPCKOM TYH-
Ope NosiBUNICA MacCuBHbIA KpaTep, obpa3oBas-
LUMIACA B pesynbrate B3pbiBa MUHIO (XONMOB B
dopme Kynona ¢ nefsHbiM S4POM) UK XONMOB,
06pa30BaBLUMNXCA B pe3ynbTaTe Bbibpoca MeTaHa,
TOMKaIOLLEro fed M ckanbl B BO3AOyX, YTO co3aa-
€T Kpyryo nonocTb B naHawadte. Cuutaetcs,
YTO NOSIBMEHNE ITUX MUHIO CBA3AHO UMEHHO C U3-

0 6 0 3 p e H u e

For instance, in 2020 a massive crater appeared in the Siberian tun-
dra due to an exploding Pingo (dome-shaped hills) or mounds resulting
from a methane-blowout which pushes ice and rock into the air and
causes a circular hole in the landscape. These Pingo are thought to be
linked to climate change. Apparently it was the 17th hole since 2013
and appeared in the Yamal and Gyda peninsulas in the Russian Arc-
tic. Interpretation of satellite images, UAV supported aerial photography
from inside the crater, a 3D model of the crater and a giant cavity in the
ground ice, and artificial intelligence is helping reveal the cause behind
the craters as also determine the size, shape and depth of the Pingo.

ARCTIC NAVIGATION

It is widely acknowledged that shipping operations in the Arctic region
through the Northern Sea Route (NSR) is on the rise. In 2020, the cargo
traffic was 32.97 million tonnes up 4.7%, year-on-year, and is projected
to grow to 80 million tonnes in 2024. While that may be highly encour-
aging trend, movement of ships in the Arctic region is perhaps the most
hazardous due to unpredictable ice conditions, ice-worthiness of ships,
poor navigations support facilities and stresses on humans operating
onboard ships. There are also instances when ships do not follow the
designated route and create an unwarranted emergency that entails
search and rescue (SAR) for which helicopters have to be dispatched.

The SAR operations are conducted by manned platforms such as
helicopters and surveillance aircraft. The unmanned platforms such
as unmanned Ariel vehicles (UAV) have proven their efficacy and suc-
cesses in a number of roles such as search and rescue, intelligence,
surveillance and reconnaissance (ISR) duties and delivering emergency
medical equipment and food. Similarly, drones that are smaller, cheap-
er, and commercially available offer an attractive option. Their effective-
ness is further augmented when they are operated in swarms and can
overcome challenging weather conditions.

CymecTByeT OrpOMHbI TOTEHIMAL Al UCTIONbSO-
BAHUA POMBIILICHHBIX TexHOJMOMMA 4.0, TaKuX Kak
UCKYCCTBCHHBIA MHTCJJCKT, MAMMHHOC OOYUCHUE 1
OOJbIIUE JAHHBIE, KOTOPHIC JMOKHO $aCHCTBOBATD
JJd aHAJMBA UBMCHEHN KJUMATA U BJANIHAI HA KOM-
MIOHCHTHI CMHON CUCTEMBL, U KAK BCE BTO B COBO-
KYIHOCTY JMOXET BBIBLIBATD U YCYTYOIATh TadHUE ap-
KTUIECKUX JbJIOB
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MEHEHMEM Knmata. 370 yxe cemHaguaTbIn cry-
Yan obpasosaHusa Kpatepa ¢ 2013 roga Ha fmane
n MNbigaHcKoM nonyocTpose B Poccuiickon ApkTu-
ke. V3yyeHne CnyTHUKOBBIX M306padKeHUN, 1 as-
pOhOTOCLEMKM [POHOB U3HYTPU KpaTepa, a Tak-
Xe co3paHune TPEXMEPHOM MOENN KpaTepa 1 -
FaHTCKOW MOMOCTM B 3eMHOM fbie, BKYMe C UCKYC-
CTBEHHbIM MHTENNIEKTOM MOMOraeT BbISABUTL NPU-
YMHY NOSIBNEHMSI KPATEPOB, a TaKkxXe onpefenuTb
pa3mep, hopmy 1 ryorHY MUHIO.

RESOURCE DEVELOPMENT

The Arctic region is known to contain a number of living and non-living
resources and the shrinking Arctic ice cap has resulted in a rush to
extract the new found wealth. Significantly, Arctic’s mineral wealth lies
within 300-500 nautical miles from the coastline making mining opera-
tions more viable compared to the North Pole. States are developing
technology to extract these resources in harsh climatic conditions and
also preparing to transport these resources by the difficult sea route.

As far as Russia is concerned, in 2020, President Vladimir Putin set
out Russia’s policy plans in the Arctic for the period until 2035. During
this period, Russia has drawn plans to construct at least 40 Arctic ves-
sels, upgrade associated sea and land connectivity infrastructure and
facilitate massive exploitation of Arctic natural resources. The strategy
also takes into account sustainability and aims to “prevent infrastruc-
ture damage from global climate change” which occurs more rapidly in
northern latitudes due to melting permafrost, flooding and forest fires.
Also plans envisage economic and ecological sustainability in the re-
gion by “creation of a special economic regime, stimulating a transition
toward a circular economy,”

These are indeed very ambitious agendas but by marshaling in In-
dustry 4,0 technologies it is possible to achieve some, if not all, the
aims listed in the strategy. The Arctic eco-system is a repository of large
volumes of data which is difficult to collate and obtain knowledgeable
trends and make correct assessments. Integration of data using Indus-
try 4.0 technologies therefore becoming critical as commercial mari-
time operations undergo transformation in the Arctic, there are climatic
changes occurring in the region, the marine ecosystem is undergoing
changes and there are multiple stakeholders in this system. In essence,
data analytics is the cutting-edge for any sustainable Arctic develop-
ment plans.

RECOMMENDATIONS

a) Russia should invest in Industry 4.0 technologies to harness the
potential of the Arctic in a sustainable manner.

b) Sector-specific Industry 4.0 technology talent development is im-
perative for a number of white and blue collar jobs.

c) 4IR technologies can potentially plug the gap between the demand
and supply of new generation of marine professionals and technicians.

d) The role of entrepreneurs, start-ups, medium and small enterprises
cannot be underestimated.

e) Russia should also explore developing Arctic Domain Awareness
for prevention, preparedness and response to any emergency in the
region particularly for SAR. Il
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HABUIALINA B APKTUKE

MupoBoe coobLLEeCTBO He OTpULIAET TOT (PaKT,
TEeMrbl Pas3BUTUA CyOOXOACTBA B APKTUYECKOM
pervoHe no CeBepHOMY MOPCKOMY MyTW CTpe-
MUTenNbHO yBenuumeatoTesa. B 2020 rogy o6bem
rpy30BbIX NepeBo30K cocTasun 32,97 MIH. TOHH,
yTO Ha 4,7 % 60nbLLe NPOLUMoro roga u, cornac-
HO NporHo3am, BblpacteT Ao 80 MIH. TOHH B 2024
rogy. XoTs 3Ta TeHAeHUMs ABNAETCA BeCbMa 06-
HaZieXxuBaroLLIen, nepemeLlieHe cynos B ApKTu-
YECKOM pervoHe, cHUTaeTCs OrnacHon u3 Hasu-
raumi 13-3a Hernpenckasyemou nefosor o6cTa-
HOBKM, crabon 3aLluLLEeHHOCTN OT fbada Cynos,
Hepas3BMTON  HaBUraUMOHHOW  MHMPACTPYKTY-
pbl U cTpecca ansa nogen, padoTatoLmx Ha 6op-
Ty. Hepepkun crny4au oTXoXAeHus cynos OT 060-
3Ha4YeHHOro MapLupyTa U BO3HUKHOBEHUSI N3-3a
3TOr0  YpesBblyariHbIX cUTyauui, TpebyoLwmx
MOMCKOBO-CNacaTeribHbIX onepauui, s KoTo-
pbIX MPUXOOUTCA 3aA€MCTBOBATL BEPTONETHI.

O6bI4HO NOMCKOBO-CMacaTtesibHble  onepauum
NPOBOAATCH C WCMOMb30BaHNEM MUIOTUPYEMBIX
BO3[YLLHbIX CPEACTB, TAKNX KaK BEPTONETHI U Ne-
TasnbHble annapartbl HabnogeHusa. Ho 6ecnunot-
Hble neTtatenbHble annapatbl (BMJ1A) pokasa-
nm cBot 3MPEKTUBHOCTL MPU BLINONHEHUU ca-
MbIX pa3HbIX 3a4a4 Mo NOMCKY U crnaceHuio, coopy
JaHHbIX, HAGMIOOEHNIO N pa3BeKe, a Takxke 3KC-
TPEHHOW [OCTaBKe MeOMUMHCKOro o6opyaoBa-
HWUS1 1 NPOJOBONLCTBUA. [na 3TUX Lenen Hambo-
nee npepnoYTUTesibHbl HEGOsbLUWE APOHbLI: OHU
JelleBble U KOMMepHeckn [ocTyrHbl. VX addek-
TUBHOCTb YBENNYMBAETCH, €CIU NMPUMEHATL UX B
cocTaBse posi, 0COOEHHO ecnn AencTBoBaTb Npes-
CTOUT B CITOXHbIX MOrOAHbLIX YCIOBUSAX.

OCBOEHUE PECYPCOB

Kak BceM wn3BecTHO, ApKTuWKa pacronaraet
BUONOrMHYECKNMMU N UCKOMAaEMbIMU  pecypcami;
0[HaKO M3-3a YMEHbLLEHNA apKTUYEeCKoro nens-
HOro MOKpOBa YeroBeK B CreLlKe MbiTaeTcs U3-
BleYb Kak MOXHO 60J1bLLIEe HOBbIX HaMAeHHbIX 60-
rarcts. [NpumeyarensHo, YTO MUHepalbHble 60-
raTcTea ApKTUKK 3aneratoT B npegenax 300-500
MOPCKMX MUIb OT 6EPEroBor NIMHUK, 1U3-3a Yero
Jobbl4a B 9TOM pervioHe 6onee npusnekaTensHa,
yem Ha CesepHoM nontoce. Cenyac cTpaHbl Ap-
KTWU4YECKOro pervoHa paspabartbiBatoT TexHOoso-
rMIo Jo6bIMM STUX PECYPCOB B CYPOBLIX KIMMaTU-
YECKUX YCINOBUSAX, & TaKXe MOTOBATCA K UX TpaHC-
MOPTUPOBKE MO CIOXHOMY MOPCKOMY MapLLpPYyTY.

Y70 Kacaetcs Poccuun, 1o B 2020 rogy npesu-
OeHT Bnagyumnp MyTvH n3noxmn nonutnyeckue
nnaHbl Poccun B ApkTuke Ha nepwog po 2035
roga. B TeveHune atoro nepuopa Poccusa noctpo-
UT MeHbLuen Mepe 40 apKTUYECKWX CydoB, Mpo-
BEOET MOAEPHM3aUMIO COMyTCTBYIOLLEN WHGpa-
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CTPYKTYpPbl MOPCKOIrO U Ha3eMHOIro COOOLLIEHUS 1
YMPOCTUT OCBOEHME MPUPOAHBLIX PECYPCOB perun-
OHa. JTa cTpaTerns Takxke yduTbiBaeT MpUHUMN
YCTON4YMBOCTW W HarpasreHa Ha «npegoTepaLLe-
HVe yuiep6a MHPaCTPYKType B pesyrnsrarte rno-
6anbHOro U3MeHeHUs Knnmara», 4To 4acTo npo-
NCXOQUT B CEBEPHBIX LUMPOTax B pe3yrnsrarte Tas-
HUS BE4HOW Mep3r10Thl, HABOOHEHWI 1 JIECHBIX MO-
xapos.. [NnaHbl Takxe npegycmaTpusaloT obecrie-
YeHne 3KOHOMMYECKOW M 3KOJOrMYEeCKOn YCTOM-
YMBOCTM B pPerMoHe nyTemM «cosfaHus cneuuwarns-
HOr0 3KOHOMMYECKOro pexunma, CTUMynupytoLle-
ro rnepexopn K LMKIIMYHON 3KOHOMUKE».

O3By4eHHble MnaHbl AeNCTBUTENBHO O4EHb aMm-
6ULMO3HBI, HO A7 JOCTUMXXEHUSA HEKOTOPbIX, €CIN
He BCex, Lener Heo6xoamMMo MUCNorb30BaHME Tex-
Honorun 4.0.

ApKTuyeckas 3KocucTemMa npefcraenser U3
cebsi XpaHWnvLLEe OrpoOMHbIX O6bEMOB [HaHHbIX,
KOTOpble C TPyOoM MoafjatoTcs CTPYKTYpupoBa-
HUIO, N3-3a Yero CIrIOXHO OrnpefjennTb akTyarb-
Hble MyTW Pa3BUTUSA, BbIABUTb TPEHObl U HaWUTU
yrpo3bl HEOOCTUXEHUSA Lienen cTpaTtermn. Mimew-
HO MO3TOMYy MHTEerpauusi faHHbIX C UCMOosb30Ba-
Huem TexHonornn 4.0 npuobpeTaeT peluaroLlee
3Ha4eHve no Mepe TpaHcopmaLmm KoMMepHe-
CKMX MOPCKWUX onepaumin B ApPKTUKe, B YCIOBU-
AX KIMUMaTUYECKUX U3MEHEHNI N NPeobpaXkeHns
MOPCKOWM 3KOCUCTEMBI, & TaKXXe aKTUBHOCTU B pe-
rMOHe CO CTOPOHbI MHOTMX APYrnx rocydapcTs. o
CYTH, aHanun3 faHHbIX — STO NnepenoBasi TEXHONO-
rvsl Ans moboro nocrnenosaTensHOro nraHa pas-
BUTUA APKTUHECKOIO PernoHa.

PEKOMEHOALNA

a) Poccua gomkHa BKnagbiBaTbCs B TEXHOSO-
rmm 4.0, 4To6bI IPPEKTUBHO NCMONML3OBATL MO-
TeHumnan ApKTUKu.

b) Heobxognmo o6y4eHne cneumanmcToB co
3HaHWEM TexHonorum 4.0 onsa BbINOSIHEHUA Le-
noro psiga pa6oT no npodunam 6ernbiX U CUHUX
BOPOTHWYKOB.

c) TexHonornm 4.0 MOryT NOTEHUMAnbHO CO-
KpaTuTb paspbiB MeXay CrpocoM W Nnpeanoxe-
HMEM HOBOrO MOKOJMIEHUS CreLManucToB 1 Tex-
HWKOB B 06/1aCTV MOPCKUX NEPEBO3OK.

d) Henb3a HegooueHvBaTb posib NpeanpuHu-
MaTernen, HOBOOOPA30BaHHLIX MPefnpuUAaTUiA,
CpefHuX 1 MarbIX NpepnpusaTUin B OCBOEHWUN pe-
rmoHa.

e) Poccum cnegyeT 03HakoMuTbCA € maTepuma-
namu Arctic Domain Awareness ns npenorepa-
LLLIeHUs Ype3BblYaHbIX CUTyaLmin, obecrnevyeHus
rOTOBHOCTU M pearnpoBaHus Ha ntobble npouc-
LLIeCTBUA B pernoHe, 0CO6eHHO B criy4yae rnpose-
[EHMs NONCKOBO-cnacatenbHbix onepauii. Il
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HOBOCTHU

L BMVPMAHCKOM QBJ‘IACTI/I D
« HAYAN NPOKNAOKY KASEJ‘IFI o
TPAHCAPKTI/IHECKOI/I ﬂI/IHI/II/I CBA3M

L2h &5 = e 3
MVPMAHCK, 6 asrycra. /TACC/. CynHo-KaGeneyKnaonK Ha4ano pa-
60Ty MO MNpOKNagKe TPaHCApKTUYECKOW MarucTpanbHOM MOABOAHOMN

BOJIOKOHHO-ONTUYecKon nuHum cessu (BOJIC) MypmaHck - BnaguBoctok

npoekta "MonsipHbin akcnpecc" B cene Tepubepka MypmaHckon o6na-

cTu Ha 6epery bapeHueBa mopsi. 06 3TOM B MATHULYY COOGLLMN reHeparb-

HbI AUPEKTOpP KoMnaHuu "YnpasneHue nepcnekTUBHbIX TexHonorun" (AO

"VIMT" - rnaBHbIA UCNONHUTENb NpoekTa) Anekcen CTpenbYyeHKo.

[MpoeKT TpaHCapKTMYECKOW MOOBOQHOW OMTOBOSIOKOHHOW JIMHUW CBA3WN MOA
HaseaHveM "TlonapHbIV 3Kcnpecc” npegnonaraeT npoknagky 12 650 kv kabe-
1S U3 LLECTU Nap ONTUHECKNX BOSTIOKOH MPOMYCKHOW COCOBHOCTLIO Ao 104 T6/c.
CTtoMMoCTb MpoeKTa oueHMBaeTcs B 65 Mnpa py6nen. [Ons Npoknagkm nnHUM
6ydeT MCnonb30BaH Lenbid dnoT KabemnbHbIX, BCTIOMOraTesibHbIX U Hay4HO-
vccnegoBaTenbckmx cynoB. Cpok peanu3aumm npoekTa - 2026 rog.

Kparyaniuas onToBOMOKOHHAsA NMHMSA Mexay EBponon n Asnen ctaHeT anb-
TEPHATMBOW CMYTHUKOBOW CBA3W B CEBEPHbIX LLUMPOTAax, 06ECNEYNT HAOEXHYIO
M OOCTYMHYIO CBSA3b W BbICTPbIA MHTEPHET B POCCUNCKOM ApKTUKe. "lMonspHbIn
3Kcnpecc" Npu3BaH o6ecneynTb LMGPOBYIO cocTaBnstoLyo pa3sutus Cesep-
HOrO MOPCKOrO MyTW, Ero NOPTOBOM MHAPACTPYKTYPbI, @ Takxke HedTerasoBbIX
1 3KOJOrMYEeCKUX NMPOEKTOB B APKTUKE. [pOEeKT 6bIn aHOHCUPOBaH Ha BbiCTaBKe
"TpaHcnopT Poccun" B HOsi6pe MpoLLIoro roga v peanuayetcsa no 3akasy MuH-
TpaHca P® npu nogaepxxke Pocmoppeydiora, Pocmopnopta n ®IrVI "Mopc-
BAISLCMYTHUK".

Source: https://tass.com/economy/1323863

MURMANSK-VLADIVOSTOK UNDERSEA FIBER OPTIC CABLE
LAYING BEGINS IN BARENTS SEA

MURMANSK, August 9. /TASS/. Laying of the fiber optic communications
cable through the Arctic, between Murmansk and Viadivostok, dubbed
Polar Express, began in the Murmansk Region’s Teriberka on the Barents
Sea, Advanced Technologies Management CEO Alexei Strelchenko said.

The Polar Express undersea fiber optic communications line through the Arctic
is 12,650 km of six-pair optic fiber cable with the capacity of up to 104 TB/sec.
The project’s cost is 65 billion rubles ($884 million). The project's due term is
2026.

The shortest fiber optic line between Europe and Asia will be an alternative
to the satellite communication in the northern latitudes. It will offer reliable and
affordable communication and the high-speed Internet in the Russian Arctic.
The Polar Express is a digital component for development of the Northern Sea
Route and its infrastructures, for the oil and ecology projects in the Arctic. The
Polar Express project was announced at the Transport of Russia exhibition in
November, 2020.

Source: https://tass.com/economy/1323863
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BO3MOXHOCTH
LMPOBOI MHTErpaLun
AporpamMm <«3eneHomn
NoBeCTKU>» B ApPKTHKe

L

B HacTosilen crtatbe paccmaTpusa-
eTCsl BO3MOXHOCTb MOCTPOEHUSA UHTe-
rpPUpPOBaHHOM LIMAPPOBON CUMYIIALMOH-
Hov nnatcopmbl (MLICIT) gnsa obecne-
YeHUs Nporpamm 3efieHON MOBECTKM,
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o
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00beANHSIOLLEN KakK MHGOPMaLMOHHO-

Anna lopHoBa, aHanUTMYecKMe Knactepbl JaHHbIX, Tak
KOOPAWHATOP MPOEKTa <<MOpCKaﬂ NOJINTUKaA» 1 MOHUTOPUHIOBYIO MH(pOopMaLmio B 06-
LleHTpa cTpartermyeckunx OLIEHOK 1 NPOrHO308B, NacTv 3KONOrMM 1 U3MEHEHUN Knuma-
4NeH 9KCMepPTHOrO COBETa Ta. [Ins 3TOro uccrnegyeTcs 3apy6ex-

M0 MOPCKOMY 1 PEYHOMY TpaHcropTy [0CYnapCTBEHHON HEIW OTIBIT TIOCTPOGHMA aHamorniHbIX
VHTErpMPOBaHHBLIX LIMGPOBbIX MPOrHO3-

'D'yMbI CDC PCD’ MOCKBa’ POCCMﬂ HbIX I'IJ'IaT(*)OpM n CI'IeLl,l/ICbVIKa nx ripume-
Aanuun Kodpuep, HeHus. [lanee aHann3npyeTca Kak MOX-
akcnept npoekra «Mopckas nonmTmka» HO TpaHcopMMpoBaTh [aHHLIA MOA-
LleHTpa cTpaTernyeckmx OLEHOK 1 MPOrHO30B, XOfi MIOA CrIeLNAHKy APKTUHECKNX 30HbI

604ei K Poccun 1 Kakue Lenesble 3aga4m no 3e-
Y/1€H paobo4en rpynnbl AOMUTETA NO IKOJTOMTMKU U OXPaHbl fieHOI MOBECTKe APKTUKM MOryT 6bITh

oKpyXatoen cpefbl focynapcteeHHoin dymbl ®C PO, NpM 3TOM OBecreyeHbl  LMdpOBbIMM
COBETHUK pekTopa Poccuinckoro [ocyaapCTBeHHOM0 cepBucamy MOHUTOPUHIOBO-MPOrHO3HO-

[MapomeTeoposiorndeckoro YHusepcuterta, Mocksa, Poccusd  aHanutuyeckoro nnaHa.
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EBponenckui onbIT MO YNpaBfieHNIO Kaye-
CTBOM ropoackoro sosgyxa Ha 6ase ULICII.
Unnmoctpaums 1. OcHoBHas Lienb MexayHapon-
Horo npoekTta AIDAIR EU1388 (Environmental
Software & Services GmbH, Asctpus, UHCTUTYT
MartemaTtmdeckoro mogenuposaHus PAH, Poc-
cua, n ATLANTIS Consulting Cyprus ltd, Kunp)
6bina 06ecneynTb MHTErpyMpoBaHHylO cpeay
NOAAEPXKKN MPUHATUA PeELLEeHWA ONna ynpasne-
HMA Ka4eCTBOM rOPOACKOro Bo3gyxa, koTopas
coyeTaeT B cebe HafeXHble Hay4Hble MeToabl
aHanm3a u OLEHKM C COBPEMEHHBIMU MHAOpMa-
LIMOHHBIMM TEXHOMOTMAMW AN NOJOEPXKN pea-
JIMCTUYHOIO MPUMEHEHWSA B NPAKTUHECKNX CUTY-
aumax. 9ta nHTerpaums BKOYaeT cnegyoLuime
TEXHONOrn4eckKme acnekTbl:

* MHTErpaums 3KONorM4eckoro MOHUTOPUHra
N MOQENMPOBaHMA; obecne4vnBaTb CBA3b B pe-
anbHOM BPEMEHW MeXAy CUCTEMaMu MOHWUTO-
puHra Kadectea Bo3gyxa (M c60pOM MEeTEOopo-
NIOTMHECKUX [AaHHbIX) U MOAENMPOBaHUEM, Kak
NS NPOrHo30B B peasibHOM BpEMEHM, Tak 1 Ans
CLieHapu1eB [ONrOCPO4HOrO MiaHMpPOBaHuS;

* MHTerpauusi pasfm4yHbIX TUMOB MOLESNEN
pas3HOM CNOXHOCTK;

* MHTErpaums aHanusa gaHHbIX U1 MOLENMPO-
BaHUS C MHCTPYMEHTaMW NOAAEPXKM MPUHS-
TUS PELLEHN Ons NpefoCcTaBneHns SBHOW noa-
OEPXKM U HEMOCPEACTBEHHO aKTyaslbHOM WH-
dopMaLmn ons perynupyroLmMx opraHoB, nna-
HOBWKOB M NALL, MPUHUMAIOLLNX PELLEHUS, B He-
NOCPEeACTBEHHO NOME3HOM hopMaTe;

* MHTErpauus COBPEMEHHbIX METOOOB MOfe-
NMpoBaHMA 1 aHanusa, Bkntodas 3D guHamu-
Yeckne hOTOXMMUHECKNE MOJENN, SKCNIEPTHbIE
CUCTEMbI, aBTOMaTU4eCKOe OOY4YEHWE WU HEN-
POHHbIE CETYH;

* HTErpaums cMcTeMbl NOQOEPXKKN NMPUHATUSA
pPeLleHNn N 3KONOrM4ecKon nHopmaunn ¢ co-
BPEMEHHbIMW MH(OPMALMOHHBIMU TEXHOSOMM-
AMW Ha OCHOBE KJIMEHT-CEPBEPHON apXUTEKTY-
pbl AN pacnpefenieHHon peanusauun, BKIIHO-
Yas BbICOKOMPOM3BOAUTESIbHbIE BbIHUCIUTESb-
Hble Pecypchbl;

* MHTerpaums ¢ MynsTUMEeOUNHbIM UHTEPden-
COM M WHCTPYMEHTaMM Hay4HOWM BU3yanu3aumu,
BK/IlOYaA aHMMMPOBaHHOE OTOOGpaXKeHWe p[aH-
HbIX W PEe3yNnbLTaToB MOAENMPOBAHUS, TPEXMEp-
Hyto TIC, BO3MOXHOCTM rvnepTekcTa / rmnepme-
Ova 1 yganeHHbl JOCTyN Yepes Be6-6paysepbl.

HEP O P MAUUOHHO-KOM MYHUKAUUOHHASL UHppacmpykmypa Apkmuku
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H AlrWara: AIR QUALITY ASSESSMENT AND MANAGEMENT
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Opportunities of digital
integration for green
deal programs in Arctic

Anna Gornova, Coordinator of the “Sea Policy” project

of the Center for Strategic Assessments and Forecasts,

member of the expert council

on sea and river transport of the State Duma of the Federal Assembly
of the Russian Federation, Moscow, Russia

Daniel Kofner, Expert of the “Sea Policy” project

of the Center for Strategic Assessments and Forecasts,

member of the working group of the Committee on ecology and

environment protection of the State Duma of the Federal Assembly of
the Russian Federation,

adviser of the rector of Russian State Hydrometeorological University,
Moscow, Russia

SUMMARY: This article examines the possibility of building an
integrated digital simulation platform (IDSP) to support green deal
programs, combining as information & data analytic clusters as
monitoring data from the fields of ecology and climate change.
For this, it is investigated the foreign experience of building similar
integrated digital forecasting platforms and the specifics of their
implementation. Further, it is analyzed how this approach can be
transformed to the specifics of the Arctic zones of Russia and
what bullet points of the Arctic green deal can be provided by digi-
tal services of the monitoring, forecasting and analytical plan.
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European experience of urban air quality management based
on IDSP. Figure 1. The main goal of the international project AID-
AIR EU1388 (Environmental Software & Services GmbH, Austria,
Institute for Mathematical Modeling, Russian Academy of Sciences,
Russia, and ATLANTIS Consulting Cyprus Itd, Cyprus) was to pro-
vide an integrated decision support environment for urban air quality
management, that combines sound scientific methods of analysis and
assessment with modern information technology to support realistic
applications in practical situations. This integration includes the follow-
ing technological aspects:

e Integration of environmental monitoring and modeling; provide real-
time linkages between air quality monitoring systems (and meteoro-
logical data acquisition) and modeling, both for real-time forecasts and
long-term planning scenarios;

e Integration of various types of models of different complexity; .

e Integration of data analysis and modeling with decision support
tools to provide explicit support and directly relevant information for
regulators, planners, and decision makers in a directly useful format;

e Integration of state-of-the-art modeling and analysis methods, in-
cluding 3D dynamic photochemical models, expert systems, automatic
learning, and neural networks;

e Integration of an environmental information and decision support
e system with modern information technology, based on a client/server
et +| architecture for a distributed implementation including high-perfor-

- mance computing resources;

* Integration with a multi-media interface and scientific visualization |...
tools, including animated display of data and model results, a 3D GIS,
hypertext/hypermedia capabilities and remote access through WWW
browsers.

A similar integrated approach combining monitoring and modeling
for air quality management has been formulated by the Forum for
Modeling Air Quality in Europe (Fairmode) with an emphasis on the
use of modeling tools to assess the impact of different policy options
on air quality when a long-term multi-scenario forecast of air emis-
sions reductions is made in linkage with various alternative programs
to achieve an indicative result.

Chinese experience in managing programs for climate transfor-
mation of the economy based on the IDSP. Figure 2. When form-
ing a long-term strategy for climate adaptation of the PRC economy
for multi-scenario modeling, more complex approaches have already
been used, combining the integration of expert and analytical data into
the IDSP with monitoring data:

.
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AHanornyHbI MHTErPUPOBAHHbIN NOAX0, OObEANHAIOLLMIA AN YyNpaBieHUs Ka4ecTBa BO3OYXOM
MOHUTOPUHI U MofenupoBaHne copmynmposaH GopymMoM Mo MOAENUPOBAHUIO KayecTBa BO3ay-
xa B EBpone (Fairmode) ¢ akueHToM Ha MCNoNb30BaHNE MHCTPYMEHTOB MOLENMPOBaHMA A1 OLEH-
KN BNUSIHUA pasfiMyHbIX BAPUAHTOB CTpaTerum Ha KayeCcTBo BO3ayxa, Koraa aenaetcs Aonrocpoy-
HbIA MHOIO-CLiEHaPHbIV NMPOrHO3 CHUXXEHUSA aTMOCEPHbIX BbIGPOCOB B YBA3KE C Pa3/IMyHbIMU arb-
TepHaTUBHbIMU NPOrpaMMamMmn JOCTUXKEHUA MHONKATUBHOIO pesynsraTa.

KuTanckuit onbIT No ynpaefieHWo NporpaMmamMm KnumaTu4eckon TpaHcopmaumum 3KOHO-
MUKM Ha 6a3e UCLII. Mpu hopmmpoBaHnm ONroCPOYHON CTpaTermm KNMMmaTu4eckon agantaumm
3KOHOMUKN KHP ons MHOrocLeHapHOro MoAenMpoBaHus y>ke NUCNosib30Banuch 6051ee KOMMeKec-
Hble nogxodbl, codeTarowime nHterpaumio B UCLIM 3kcnepTHO-aHanMTUH4eCKMX AaHHbIX C MOHUTO-
PUHIOBbLIMMU:

Y =
ACCC Adaptation

Framework
Koy Sectors:
«  Agriculture
= Water
«  Grasslands
*  Health
* DRR

Integration:
Physical and socio-econamic
dimensions

Harar ol Dheritif et el
Tiafrath Corrrevinin

BarHON cocTaBnAlOWwel yeAzkW rnobanbHeIX
KNMMaTHHECKUX MOAeNel C perioHanbHeIMK
asnsetcA anpobuposanue MCUM Ha NUAOTHEBIX
NPOEKTax B KOHKPETHLIX NOKaLMWAY,
penpe3eHTaTMBHO OTPAMaOWMX
TEPPHUTOPHANbLHOM pasHoobpasune cneundrkn Kaw
no NPYPOAHO-KAUMaTUYECKMM GakTopam, TaK 1

No 3KOHOMWYECKOW reorpadum.
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Apantauma UCLIM-nopgxona nop ApKTUYECKYH creuunduky ¢ y4eTom nporpamm obecrieye-
HWUS1 3KOMOrnM4eckon 6e3onacHoOCTU 1 agantaumm K UaMeHeHnsaM Knumata us EpguHoro nnaHa me-
ponpuaTMi no peanudauumn OCHOB rocygapcTBeHHOM nonutnkmn Poccuinckon ®epgepaunm B ApKTU-
ke Ha nepuwop go 2035 roga n Ctparterum passutua ApKTnyeckon 3oHbl Poccunckon ®egepauum n
obecneyeHns HaLMoOHaNbHOW 6e30nacHOCTN Ha nepuogd fo 2035 roga.

3agauv EgnHoro mnaHa, Hy>Xgarolmecs B KOMMIEKCHOM MH(OpMaLMOHHO-aHANIUMTUYECKOM 1
MOHUTOPUHIOBOM 06€eCrneYeHnm:

* 117. Pa3gpaboTka n peanusauma oTpacnesoro nnaHa agantaumm K UsMeHeHnsaMm knmumara Ap-
KTUYECKOW 30HbI;

¢ 118. PaspaboTka npennoxXeHun no pasBuUTUIO CUCTEMbl FOCYAapPCTBEHHOIO 3KONOrMYeCcKoro
MOHMWTOPMHra (rocygapCTBEHHONO MOHUTOPUHIa OKPY>XXaloLLlel cpeabl) B APKTUYECKOM 30HE C npu-
MEHEeHMEeM COBPEeMEHHbIX MHAPOPMALMOHHO-TENEKOMMYHUKALMOHHbLIX TEXHOMOTMIA U CUCTEM CBSA-
3u;

¢ 119. lNoBbILLEHNE NNIOTHOCTU HAGNOAATENBHON CETU N TEXHUYECKOW OCHALLEHHOCTU CUCTEM
HabnoaeHns 3a COCTOSTHUEM OKpYyXXatoLLen cpefibl HA OCHOBaHUWM pekoMeHpauun BcemmpHon me-
TEOoPOnorn4eckKon opraHmsauuu;

¢ 121. PagpaboTKka v yTBepxaeHue Komniekca MeponpusaTui no MMHMMM3aumm BbIGPOCOB B art-
MocdepHbIN BO3AyX, COPOCOB B BOAHbIE 0ObEKTLI 3arpA3HAIOLLMX BELLLECTB MNpU OCYLLECTBIIEHUU
XO3IMCTBEHHOM N NMHOW OEATENbHOCTN B APKTUYECKOM 30HE;

¢ 125. [poBeneHne perynspHon OLLEHKN SKOMOMMYECKMX U COLIMASIbHO-3KOHOMUYECKUX nocnes-
CTBUIN aHTPOMOreHHOro BO3AENCTBUSA Ha OKPYXXatoLLyto cpefly APKTUYECKOW 30HbI, B TOM Yucrie 06-
YCIIOBIEHHOI O MEePEHOCOM 3arpsasHALWMX BewecTs U3 rocygapcte CesepHon Amepvikn, EBponbl
n Asnu;

* 128. PaspaboTka npennoxeHui no passutmio EgMHon rocygapcTeseHHON aBToMaTU3nMpoBaH-
HOM CUCTEMbl MOHUTOPUHIa paguaumMoHHON 06CTaHOBKM A céopa cBefeHnn o Tepputopumn Ap-
KTUYECKOWN 30HbI.

B cBSi3n ¢ 06LLUMPHOCTBLIO U PA3HOOOPA3HOCTLIO TEPPUTOPUN APKTUYECKOW 30HbI NpeanaraeTcs
Ha rnepBOM 3Tarne CoCpefoTOUYUTLCH Ha 30Hax, rae npegycMoTpeHa MHTEHCUBHAA XO3MCTBEHHAas
0eATenbHOCTL, YTO, B CBOKO o4epenpb, 3aBA3aHo Ha OnopHble 30Hbl APKTUKMK:
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An important component of linking global climate models with regional
ones is the testing of the IDSP on pilot projects in specific locations,
which represent in a proper way the territorial diversity of specificity,
both in terms of natural and climatic factors and in economic geography.

Adaptation of the IDSP-approach to the Arctic specifics, considering programs for ensur-
ing environmental safety and adaptation to climate change from the Unified Action Plan for the
Implementation of the Fundamentals of State Policy of the Russian Federation in the Arctic for the
period up to 2035 and the Strategy for the Development of the Arctic Zone of the Russian Federa-
tion and Ensuring National Security for the Period up to 2035.

* 117. Development and implementation of the sectoral plan for adaptation to climate change
in the Arctic zone;

* 118. Development of proposals for the development of a system of state environmental moni-
toring (state environmental monitoring) in the Arctic zone using modern information and telecom-
munication technologies and communication systems;

* 119. Increasing the density of the observing network and the technical equipment of monitor-
ing systems for the state of the environment based on the recommendations of the World Meteo-
rological Organization;

* 121. Development and approval of a set of measures to minimize emissions into the air, dis-
charges into water bodies of pollutants in the implementation of economic and other activities in
the Arctic zone;

*125. Conducting a regular assessment of the environmental and socio-economic consequenc-
es of anthropogenic impact on the environment of the Arctic zone, including those caused by the
transfer of pollutants from the states of North America, Europe and Asia;

* 128. Creation of proposals for the development of the Unified State Automated System for
Monitoring the Radiation Situation for Collecting Information on the Territory of the Arctic Zone.

Due to the vastness and diversity of the territories of the Arctic zone, it is proposed at the first

stage to focus on zones where intensive economic activity is foreseen, which, in turn, is tied to the
Arctic Support Zones:

ARCTIC SUPPORT ZONES . 6
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B pesynstate npegnaraetcs crnegytowasa agantauma UCLIM mogenu:

IR A T LM AT AL ML E IR CNY AL MO B ML N R e
CTRATENMN AFANTIALME K EAHMTTHY ETHMR HARE e RN,

= AKWTyanu3awmA
NPOFHO3HOW
MOogenu

War2

L ﬁ.KT\fEHHSELI,HR HHOWKATHEA
W NPOrpamMmHbix
MEpPONPUATHA CTPaTerMK

| BOMMCRIHE ERRATE D CHTHIMDCT I PEIAMIALIN FOCTHOTPAMM, HO M
DCyllecTRANTS HOPPEKTHROBKY € Y4ETOM Nepedaiyci positd NPMOpHTEToN:

=0 HIH'FD!FIEHH“. SR NPOrHoOIHaR Memmu OHEIANDCH CILECTREHHD HikE o

PEIYARTATEM 8@ TWTHYET O MOHMHTIRRA HTa,
"

MexgyHapoOHbI  OMbIT MNOCTPOEHUS KOM-
MAEKCHBbIX CUMYSIALNOHHBLIX MOLESNEN HA OCHOBE
KOHCONMMAaLMM KaK 3KCNePTHO-aHaNIMTUHECKON,
TaK 1 MOHUTOPMHIOBOW WHpopMaumm npegna-
raetcs ucnonb3oBatb A/ MHEOOPMAaLMOHHO-
aHannTN4YecKoro obecneyeHns peanmaaumm Kak
roCyaapCTBEHHbIX NporpamMm B ApKTUKE, Tak U
npy paspaboTKe 3KONOrMHYECKUX MpPOrpaMmm u
ESG-cTpaternin KpynHemwmx Cy6bEKTOB XO-
3A9MCTBEHHOM gesaTenbHocTu. [Mpr 3TOM JOMmKHO

OCYLLECTBMATLCA KOMMJIEKCHOE MOAENMPOBa-
HWME NO COBOKYMHOCTU XO3ANCTBEHHOW AeATENb-
HOCTW B KOHKpeTHon OrnopHoM 30He, a He aB-
TOHOMHbIE pacyeTbl U MPOrHO3bl MO OTAENbHbIM
npepnpuAaTuaMm. Mo pesynstatam MHOrocLeHap-
HOrO [ONrOCPOYHOr0 MPOrHO3MPOBAHUST OOJSXK-
Hbl hopMMpOBaTLCA NPUOPUTETLI NO rocyaap-
CTBEHHOW NoAOep>XXKE MEPONPUATUNIA, 0BecneHu-
BaoOLLMX MaKCUMaIlbHbIA 9KOIOMrMYECKUn N KNn-
MaTUYEeCKUN 3PPeKT B YBA3KE C MHOMKATMBOM
coumarnbHO-3KOHOMUYecKoro passutust. MNpen-
YCMOTpEHa 3KCTPanonauma AaHHbIX OT NMOCTOB
MeTeoHabnoaeHs HabnioaeHms Ha BClo Teppu-
TOPUIO NOKaUMK B paMKax eauHON CUMYMALMOH-
HOW MOJENW C Y4ETOM €€ MaLLUMHHOIO 06Y4eHNS
M BO3MOXHOCTU MHTErpaumMm craunoHapHbIX
N MOOBUIbHBLIX MYHKTOB aHanu3a 3arpsa3HeHui,
BK/OYasa cetn HabnwgeHun Pocrugpometa um
PocnpupogHansopa,  Hay4HO-9KOSIOrMyeckue
CETU N KOMMEpPYECKUNE CETMW.

Takxe paHHbIA nopgxon obecnedynT co3pa-
HMEe UMpPOBON Hay4yHO-UCCNEeaoBaTENbCKON
nnaTopmbl AN 06beQUMHEHUS KOMMNETEHLMN
B 061acTM 3KONMOMMYEeCcKoro u KnmmaTuyecko-
ro MOHWTOPMHra Co CTOPOHbI MPOdUIIbHBLIX BE-
OOMCTB, Hay4HO-UCCNEeQoBaTENbCKNX U KOM-
MEpPYECKNX OpraHn3aLuii, 3KONOornm4eckon oo6-
LLIECTBEHHOCTWN, BKItOHasi MeXAYHaApPOLHOW Co-
TpyaHuyecTso. M
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As a result, the following adaptation of the IDSP model is proposed:

The international experience of building
complex simulation models based on the
consolidation of all expert and analytical and
monitoring information is proposed to be used
for information and analytical support for the
implementation of both state programs in the
Arctic and in the development of environmen-
tal programs and ESG strategies of the largest
economic entities. At the same time, complex
modeling should be carried out for the totality
of economic activities in a specific Arctic Sup-
port Zone, and not for autonomous calcula-
tions and forecasts for separate enterprises.
Based on the results of multi-scenario long-
term forecasting, priorities should be formed
for state support of measures that ensure the
maximum environmental and climatic effect
in conjunction with the indicator of socio-eco-
nomic development.

Extrapolation of data from meteorological
observation posts to the entire location ter-
ritory is provided within the framework of a
single simulation model, considering its ma-
chine learning and the possibility of integrat-
ing stationary and mobile pollution analysis
points, including observation networks of
Roshydromet and Rosprirodnadzor, scientific
and ecological networks and commercial net-
works.

Also, this approach will ensure the creation
of a digital research platform for combining
competencies in the field of environmental
and climate monitoring on the part of relevant
departments, research and commercial orga-
nizations, the environmental community, in-
cluding international cooperation. [l

The mechanism of periodic updating of 8 complex simulation model on the exnmple of a strategy
for adaptation to cimate change.

* Updating of
forecast model

 Updating of the indicative
and programmatic measures
of the strategy

the implementation of state programd,
1‘hu'l also to carry out their annual adjustment, taking into account the refocusing of priorities:

- frosm dlirections, whese predicted effidency turmed out to be significantly lower according to
the results of analytical monitoring
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ApKTMKa CTaHOBUTCA HOBbLIM BaXKHbIM
pPEerMoHoOM Ha MUPOBOWM apeHe, KoTopas
NpvBieKaeT MHOXECTBO CTpaH MHOro-
FPAHHOCTBIO CKPbITbIX BO3MOXHOCTEN,
cpean KOTOpPbIX UCClefoBaHue OKpy-
Xarowler cpefbl, U3y4eHWe WUn3MeHe-
HWS KnumaTa, 0CBOEHWE MPUPOLHbLIX pe-
CypCcoB, opraHu3aumsa n WCnosnbL30Ba-
HVEe MOPCKMX CYOOXOLHbIX MYyTeW, KOH-
TPOSb TEPPUTOPUN, UCCIEedOoBaHUSA ONs
HY>X[, BOOPY>XEHHbIX CUJ1, a TakXe B Ka-
4YeCcTBe MHCTPYMEeHTa reornonnTuKn. Apk-
TUKa SABMAETCA OTAANIeHHbIM PErvoHOM

Pxasen 3achap, ; C OYeHb HU3KON YMCIIEHHOCTBIO Hace-
[IOKTOP chunocopui, Hay4Hblit KOOPAMHATOP NEHVSI U HU3KMM YPOBHEM Pas3BUTUS UH-
Centre for Study and Research, Hbto-[enu, NHauns dpacTpyKTypbl. Pa6oTtaTs B 3TOM perno-

He OOBOSIbHO TPYAHO MO MHOXECTBY pas-
HbIX NPUYKH. JlegaHom NoKpoB ApKTude-
CKUX BOJ TaeT, u3-3a 4ero noamtmka B
OTHOLLIEHMM OCYLLIECTBIIEHUS Pa3NINYHbIX
BMOOB OEATENIbHOCTU B PErMOHE TakxXe
npeTepneBaeT N3MEHEHNS
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[MpsiMble nccnegosaHusa U NNaHMPoOBaHWeE pa-
60T B apKTUYECKOM pernoHe 3aTtpygHeHbl, MNo-
3TOMY CMYTHUKOBble W300paxeHus wn reorpa-
don4eckme Unm NPpoCTPaHCTBEHHbIE AaHHbIE MO-
ryT okasaTbCsl BeCbMa Mosie3HbIMU MHCTPYMEH-
Tamu Ons udydeHus pervoHa. Bnpoyem, céop
MPOCTPaHCTBEHHbIX AaHHbIX UK reonpocTpaH-
CTBEHHOW WHOpMaLMN ABASETCA HenpocTon
3afjaden: Ona aToro TpebyeTcss COBMeECTHas
CeTb, KOTOpas TPebyeT ynpasrieHns n B3anmo-
OelcTBMA ¢ OpyrumMu cdepamu OeAaTenibHOCTU.
[nsa cb6opa npocTpaHCTBEHHbLIX AaHHbLIX TakXe
Heo6xoouMa BceobbeMrioLas MHPPaCTPYKTY-
pa, uMeHyemas UHMPaCTPYKTYpPOMh MNpOoCTpaH-
CTBEHHbIX AdaHHbIX (UMO) nnv uHdpacTpykTy-
pon reorpadu4eckon nHopmaLmu.

[MoHATME WHPAaCTPYKTYpbl MPOCTPaHCTBEH-
HbIX AaHHbIX 6bI10 BBeAeHo B 1993 rogy Hauwm-
OHaslbHbIM Hay4HO-MCCnenoBaTeslbCKUM COBe-
Tom CLUA gna 0603Ha4YeHnsi CMCTEMbI TEXHOSO-
M, MONMUTUKN N OPraHn3auNOHHBLIX MEXaHu3-
MOB, KOTOpbIE B COBOKYMHOCTW Obrier4atoT cos-
haHve, o6MeH 1 UCNoMb30oBaHMEe reornpocTpaH-
CTBEHHbIX [aHHbIX W COOTBETCTBYIOLLUUX WH-
POpPMaLIMOHHbIX PECYPCOB B pamMKax coobLLie-
cTBa, O6MeHuBaroLleroca uHpopmaumen. Ta-
Kasf CTPYKTypa MOXeT OblTb CcO3[aHa B Y3KOM
dopmare, ¢ Lenbo obecrneynTs 06MeH reonpo-
CTPaHCTBEHHOW MHOpMaLen B paMkax opra-
HM3auum unn B 6onee LUMPOKOM nraHe Aans uc-
NMofb30BaHUA Ha HaLMOHasIbHOM, pervoHanb-
HOM unu rrno6ansHoM YpoBHsX. Bo Bcex cny-
yaax WMNAO 6ynet obecneuvBaTb YTBEPXAEH-
Hble Ha rocyfapcTBeHHOM ypOBHE aBTOMaTn3u-
poBaHHbIe cpefcTBa BO3MOXHOCTAMWN AN pas-
MeLLeHus, Noucka, OLEeHKU n obMeHa reomnpo-
CTPaHCTBEHHOW MWHAdopMaumen rpu y4actuu
CyOBLEKTOB, MPEfOCTaBNAIOWMX U NPUHUMAKD-
LWnxX nHcpopmanmio.

Xotsa koHuent UIMNMO Bo3Huk B CLLUA B 1990-X,
BMOCNEACTBUM BCe apKTUYECKWE CTpaHbl Npu-
HANMW ero 1 cosganu pasnuyHbie CryXobl ans
ero peanusaumu.

https://www.esri.com/content/dam/esrisites/sitecore-archive/
Files/Pdfs/library/brochures/pdfs/spatial-data-infrastructure.pdf
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Geographic Information
Infrastructure

or Spatial Data
Infrastructure
and Arctic

Javed Zafar, PhD, Centre for Study and Research, New Delhi, India

Arctic is emerging as a new concerned region in global arena
with different dimensions like environment, climate change, natu-
ral resources, sea routes, governance, military, geopolitics and
international politics. Arctic is distant region with very low popu-
lation and poor infrastructure development. To operate in this re-
gion is quite difficult because of various reasons. Arctic’s ice is
melting and policies are changing therefor different activities are
also increasing in the region.

Manual survey and planning of different activities in the arctic region
is difficult so satellite images or geographic or spatial data can help in a
great manner. To collect the spatial data or geospatial information is not
an easy task; it requires a collaborative network, integrated and inter-
disciplinary activities. To collect spatial data there is a need of compre-
hensive infrastructure which is called Spatial Data Infrastructure (SDI)
or Geographic Information Infrastructure.

The term spatial data infrastructure was coined in 1993 by the U.S.
National Research Council to denote a framework of technologies, poli-
cies, and institutional arrangements that together facilitate the creation,
exchange, and use of geospatial data and related information resources
across an information-sharing community. Such a framework can be
implemented narrowly to enable the sharing of geospatial information
within an organization or more broadly for use at a national, regional,
or global level. In all cases, an SDI will provide an institutionally sanc-
tioned, automated means for posting, discovering, evaluating, and ex-
changing geospatial information by participating information producers
and users'.

Though Concept emerged in US in 1990s but later all arctic countries
adopted SDI approaches and created different agencies to accommo-
date their policies accordingly.

US establishment of the National Spatial Data Infrastructure (NSDI)
in 1994, Russian Federation established its National Spatial Data In-
frastructure (NSDI) in 2006. In 2007 Many European countries includ-
ing European Arctic countries Finland, Denmark, Iceland, Norway, and
Sweden developed Infrastructure for Spatial Information in the Euro-
pean Community (INSPIRE) to adopt SDI. In 1999 Canada developed
Canadian Geospatial Data Infrastructure (CGDI). Canada is working
on different dimensions and developed many organizations and agen-
cies like Data Centers (e.g., the Canada’s First Nations Data Center),
GeoData Portals (e.g., the Arctic Biodiversity Data Service of the Arctic

' https://www.esri.com/content/dam/esrisites/sitecore-archive/Files/Pdfs/library/brochures/
pdfs/spatial-data-infrastructure.pdf
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Tak, B 1994 B CLUA 6bina co3gaHa Hauuo-
HanbHas MHAPaCTPYKTypa MPOCTPaHCTBEHHbIX
OaHHbIx; B Poccuun oHa nosisunack B 2006 rogy.
B 2007 mHorue rocygapctea EBponbl, BKNtovas
Takue cTpaHbl APKTUKN Kak DuHnaHaus, OaHns,
Wcnangua, Hopeerusa u LWWeeuus, cospanu UH-
opacTpykTypy NPOCTPaHCTBEHHOW WHAOPMAa-
uuu B EBponerickom coobuectee. B 1999 rogy
KaHapa cospana WHdpacTpykTypy npocTpaH-
CTBEHHbIX AaHHbIXx KaHagbl. Ha cerogHsawHuin
MOMEHT OHa paboTaeT Haf pa3HbIMU acrekrta-
MU U B CBA3W C 9TUM y4peamna MHOXeCTBO Op-
raHu3aunin U areHTCTB, Cpean KOTOPbIX LEHTPbI
OaHHbIX (HanpvmMmep, KaHagckui LeHTp AaH-
HbIX O KOPEHHbIX Hapogax), noptanbl GeoData
(Cnyx6a gaHHbIX 0 6MOI0rM4eCcKOM pasHoobpa-
3un ot Paboyer rpynmbl Mo COXpaHeHUIo apKTu-
YyecKom cnopbl U ayHbl APKTUHECKOrO COBETA)
Kartanorn reonpocTpaHCTBEHHbIX AaHHbIX (Ha-
npumep, Karanor nonapHbIx gaHHbIX KaHagcko-
ro pyKOBOACTBA MO KpnocdepHon nHdopmaumnm
nna ona cetn Arctic 6 n KaHagckom cetu LEH-
TPOB NepenoBoro onbita ans NPUOPEXHbLIX pan-
oHoB KaHagckon ApKTUKK)2.

KntoyesbiMu coctasnsowmmm VML asnatotes:
* OpraHu3aunoHHas OesTeNbHOCTb U B3anMOo-
Jencteme ¢ cybbekTamu, y4acTByHOLLUMU B
pasBuUTUM APKTUKU;
* [aHHbIE (B TOM 4Yncne 6a3ncHbie U TemMaTnye-
CKMEe MPOCTPaAHCTBEHHbIE OAHHbIE) N TEXHOSO-
rMn, HeobXoAMMbIE NS Pa3BUTUA APKTUKY;
e paboTta Hap Bcemu acrnektamu UMO onsa Ap-
KTUKW, CTaHOapPTbl, OTKPbIBAKOLLME HOBbIE UC-
TOYHUKM NOMYHYEHUS OAHHbIX;
* CBsi3aHHble MeX[y co60u Cnyxo6bl, pacLumpe-
HUA N CUCTEMbI, MONUTUKK, LESIMKOM paccma-
TpuBawLLmMe NPOCTPAHCTBEHHblE AaHHble Ap-
KTUYECKOro pernoHa;
* [1OCTOSAAHHbIN OOMEH AdaHHbIMKM M WX MNOoBCe-
MeCTHO€E UCNOSIb30BaHME U OGHOBIEHME.

2 https://arctic-sdi.org/wp-content/uploads/2017/04/SDI-
Manual-for-the-Arctic-EDITED2_PS.pdf
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OQJIEMEHTbI UNAa

U UX BBAUMOJENUCTBUE

KOMNOHEHTbI AAHHbIX:
® MPOCTPAHCTBEHHbIE [OaHHble — BEKTOPHbIE
W pacTpoBble NakeTbl AaHHbIX AN APKTUKM,
BKNtoYatoLme B cebs gaHHble 0 6eperoBon nu-
HUW, OOHAXXEHUIO FTOPHOW MOPOAbl, FOPU3OHTA-
nu, noroge, cHere, OTMbIBKH penbeda, 1 Tak
panee. Bce cTpaHbl ApKTWKM NpegocTaBnsoT
NPOCTPAHCTBEHHbIE AaHHbIE BCEM 3avHTEPECo-
BaHHbIM Yy4acTBylOLUMM CTOpoHaMm. OrpomHoe
YMCNO HeAPKTUYECKNX CTPaH Takxe npegocTas-
NSAT CBOW MHCTPYMEHTbI Ans paboTbl C AaHHbI-
MW B PErNOHE;
* MeTafaHHble — Bcs 06006LLeHHas nHdopmaums
O OaHHbIX, MOMyYEHHbIX OT apKTUYECKUX LIeHTPOB
c6opa nHopmaumm. MetagaHHbIe NO3BONSAKOT CO-
6upate MHopMaumio o Terax VgeHtndukaums,
Orpanuyenuns, JInHmsa gaHHbix, Kadectso, O6cny-
XuBaHue, [lpocTpaHCTBEHHOE MpeacTaBneHune,
Cuctema npoctpaHcTBEHHOM npuBsaku, CocTas,
N3o6paxeHne, Pacnpoctpanutens, [pvknag-
Has cxema (ldentification, Constraints, Lineage,
Quality, Maintenance, Spatial representation
, Spatial reference system, Content - Portrayal
,Distribution , Application schema). Katanor meta-
OaHHbIX UM senaetca ogHUM 13 NOne3HenLnx
WHCTPYMEHTOB NMOMCKa, OLIEHKU 1 JOCTYNa K BaXK-
HbIM MCTOYHWKaM JaHHbIX B APKTUKE;
* MH(POPMALMOHHLIA LLEHTP — ogHa U3 NATK pa-
6oumx rpynn Apktunyeckoro Coseta, rpynna
MporpamMmmbl 3KOMOrMYECKOro MOHUTOPUHIa U
OueHKM ApKTUKKM, Ny6MKYyeT Ha OCHOBE MCChe-
JOBaHUN OTYETbl O TeMMax 3arpsa3HeHns n ns-
MEHEeHNs 3KocuCTeM APKTUKMN, BOSMOXHbIX pU-
ckax Onsi 3TUX 3KOCUCTEM W UX obuTaTtenen,
BKIIOYan kopeHHble Hapoabl. OHa onpegenset
BEPOATHbIE NPUYNHBI 3TUX U3MEHEHWI, MOMOTa-
eT 06HapYXWTb BO3HUKAOLLME NPobnemMbl U UX
BO3MOXHble UCTOYHWKN 1 NPefoCTaBsaeT PeKo-
MeHJauum o Mepax, KoTopble NOMOryT YMeHb-
LWNTb ONACHOCTU A9 3KOCUCTEM pernoHa.

NMonuTtnka v BeOMCTBEHHbIE YPOBHM:
* MOnMTUYECKOEe OKpyXeHne — B 2020 rogy
BCE ApPKTMYECKME CTpaHbl MPUHAMM NATUNET-
HWA cTpaTernyeckuin nnaH passuTus, B CBA3U
C YeM [NaBHOW Lenblo 3a8BfeHO pasButmne cu-
ctem UMO v npuBneyeHne ApKTUYECKOrO CO-
obLLecTBa K CO30aHUIO N Pa3BUTUIO MOLLIHOM Y
BCeOOBbEMITIOLLEN NMHADPACTPYKTYPbI NPOCTPaH-
CTBEHHbIX AaHHbIX Ansa ApkTtukn. CTpaHamu-
ydacTHULAMN 6bI110 BbiAENEHO NATb uenen, a
WMEHHO: obecneynTb JOCTYMHOCTb OaHHbIX U
CepBMCOB, AOOUTLCA MaKCUManbHOro B3anMo-
OeNCTBUSA, NOBbLICUTL YPOBEHb BOBNEYEHHOCTU
B apKTMYeCKMe MPOEeKThl, pacLUMpUTL KaHasbl
COTpyOoHW4ecTBa, 1 BblpaboTaTb CUCTEMY fdallb-
HelLlero ynpasneHus 1 BegeHus 61u3Heca;
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* dmHaHcoBbI ypoBeHb — UM ana ApKTukm
paspabaTbiBaeTcs U dmHaHcupyetcs Hauwmo-
HanbHbIMW areHTCTBaMu KapTtorpadun cTpaH
ApKTUKWN. [ocymapcTBeHHble cpefcTBa npe-
OOCTaBMsATCA MO OCHOBHOM CUCTEME Hano-
roo6noXeHus. HacTHble KOMMaHUM N HEeKOoTo-
pble MeXayHaponHble opraHn3aunmn, Takme Kak
MexnayHapofHbln  6aHK, MexamepukaHcKuin
6aHK passutnsa n OOH, Takxe y4acTByOT B U~
HaHCMPOBaHMM pa3fNyHbIX NPoekToB. OCcobbIN
nopagoK HanoroobnoXeHUs Takxe nogpasyme-
BaeT cob60M okasaHue ycnyr, nméo npogaxy To-
BapoB 19 OCOObIX Lienen B paMkKax opraHu3sa-
unmn n obenyxmsanus UMNA. B HekoTopbIX cny-
Yasx YacTHbIM CEKTOp, B OCOOGEHHOCTU npaBu-
TENbCTBEHHbIE KBa3W-OpraHn3auun, Takxe Mo-
ryT npegoctaBnsaTb cpefctsa. MonoxurensHo
Ha cosgaHue UIMO 6ynyT BNUSET 1 COTPYLHUYe-
CTBO C APYrMMU CEKTopamu;

* nomutnka — Ana adpdpekTnBHOM opraHusa-
umm UMO HeobxogmMma roToBHOCTb K COTPYOHM-
YeCTBY CO CTOPOHbI MOSINTUKOB U MO3UTUBHBIN
B3rNag Ha paboTy. Bce cTpaHbl ApKTn4yeckoro
pervoHa coTpygHuyaroT Apyr ¢ Opyrom, U 9To
NONOXMUTENBHO BNUAET Ha kadectso UMM, oa-
HaKoO KaxkOpl y4aCTHWK cTapaeTcs pabotaTb B
WHTepecyloLemM ero HanpaeneHun. KaHapa ge-
flaeT ynop Ha coumanbHble uccrnegosaHus, B TO
BpeMs Kak Poccus 3amvHTepecoBaHa B UMM ¢
TOYKM 3PEHUst NOBbILLEHNS 060POHOCMOCOBHO-
cTu. Boripocekl, KoTopble TPE6YIOT MOSIMTUYECKO-
ro pacCMOTPEHUs!, KacatoTCs NOrpaHNYHbIX Oen-
CTBUI, KOMMMEKCHOrO MNaHNpoBaHus, npaso-
BbIX acCreKToB M pPacCMOTPEHUss BONPOCOB UC-
nonb3osaHus 3emenb KMHC 1 otpabotka yka-
3aHHbIX TEM Ha BbICLUMX YPOBHSAX. Heobxoanma
nopaepxka UMMQ ons ApKTUKU CO CTOPOHbI MEX-
OyHapoOHbIX W TOCYOapCTBEHHbIX CYyObLEKTOB,
LLIKOM W YHUBEPCUTETOB, YaCTHbIX NPEANPUATUN,
a TaK Xe 4acCTHbIX M OOLLECTBEHHbIX MeXayHa-
POAHbLIX NPOEKTOB BKYME C OCYLLECTBNEHNEM MO-
BCEMECTHOW ayTeHTUdmkKaumm n asTopmsauum
nonsb3osarenen UMM gnsa ApkTukn®;

e KyneTypa — Ctpaternsa UMM o6paLlaerca Tak-
Xe K KyfnbType n 06LecTBy M paccmarpuvBa-
€T BO3MOXHOCTU 3afeNCTBOBaHUS MPOCTpaH-
CTBEHHbIX AaHHbIX B MPUHATUN PELLEHWUI C y4ye-
TOM crekTpa paboT B ApkTuke. OHa Takxe nog-
HMUMaeT BOMpPOChbl 06Y4YeHUs N NOLrOTOBKU CO-
o6Lects B APKTUHECKOM pervoHe C 3aferioMm
Ha pa6oty ¢ UMM, nockonbKy ons ee passutus
Heo6xoouMa COUMOKYNbTypHas nHdopmauus o
KOHKPETHbIX paioHax 1 NoceneHusx;

® BOMPOChI YrpaBneHns — OHW BKITHOYaloT B Ce64
JobbiBaHue, 06CnyXuBaHWe W npouecc nepe-
0adn NPOCTPaHCTBEHHbIX OaHHbIX, TEM CaMbIM
TPEOBYIOT WHMPPaCTPYKTYypbl AN ynpaBneHus,
KOHTPONA, aAMWHUCTPUPOBAHUSA, 3alluuTbl U
obecneYyeHnss COXpaHHOCTU fAaHHbIX 06 ApPKTK-
YECKOM pernoHe.

% https://arctic-sdi.org/wp-content/uploads/2017/04/SDI-
Manual-for-the-Arctic-EDITED2_PS.pdf
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Council’'s Conservation of Arctic Flora and Fauna Working Group) and
Geospatial Data Catalogues (e.g., the Polar Data Catalogue of the Ca-
nadian Cryospheric Information SDI Manual for the Arctic 6 Network
and of ArcticNet Canadian Network of Centers of Excellence for the
coastal Canadian Arctic)?.

The key components of a SDI include
e |nstitutional arrangements and collaboration between participating or-
ganisations in arctic region;
e Data (including framework and thematic spatial data), suitable tech-
nologies for arctic environment;
e Covering all aspects of the Artic SDI, standards allowing for diverse
data sources;
e Services, applications, and systems to operate with each other, and
policies covering the whole spatial data of Arctic region;
e Lifecycle and enabling users to exchange data effectively and ef-
ficiently.

Elements of SDI and its interrelationship
Data Components

e Spatial data — Vector and raster GIS datasets for Arctic including
coastlines, rock outcrops, contours, weather, snow, hill shades, and
more. All arctic countries providing spatial data service to all stakehold-
ers. Many non-arctic countries and private organization also providing
arctic data service;

* Meta data — All arctic data centres providing summarised information
of different data. Through meta data information about Identification,
Constraints, Lineage, Quality, Maintenance, Spatial representation,
Spatial reference system, Content -,Portrayal, Distribution, Application
schema are collected. SDI meta data catalogue’is one of the service
which provide the search tools that give the user a great opportunity to
find, evaluate and access important data sources in the Arctic?;

¢ Clearinghouse — One of five Working Groups of the Arctic Council,
The Arctic Monitoring and Assessment Programme (AMAP) providing
different research based information on pollution status and trends of
the conditions of Arctic ecosystems, potential risk to Arctic ecosystems
including indigenous peoples and other Arctic residents, identify pos-
sible causes for changing conditions; detect emerging problems, their
possible causes and to recommend actions required to reduce risks to
Arctic ecosystems*.

Policy and Institutional Components

¢ Policy environment — In 2020 all Arctic countries set a five years long
strategic plan. According to this basic objective is to Arctic SDI's direc-
tion for the next five years and inspire the Arctic community to contrib-
ute to a comprehensive, usable and relevant spatial data infrastructure
for the Arctic. They set five basic objectives like, Promote Data and
Services Availability, Promote Interoperability, Strengthen Engagement,
Amplify Communication Channels, and Further Governance and Busi-
ness Processes.

2 https://arctic-sdi.org/wp-content/uploads/2017/04/SDI-Manual-for-the-Arctic-EDITED2_
PS.pdf
% https://arctic-sdi.org/arctic-sdi-metadata-catalogue/

4 https://www.adaptationclearinghouse.org/organizations/arctic-monitoring-and-
assessment-program.htmi
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Figure compressive policy integration: The updated Arctic SDI
Reference Model frames parallel efforts across stakeholders who man-
age their own strategic objectives towards the building of a “system of
systems.” It provides high level scoping for potential SDI components
and has been used to guide the Arctic SDI strategic planning and activi-
ties.

* Finance — the Arctic SDI is developed and funded by the National
Mapping Agencies of arctic countries. Government funds are provided
by general taxation .Private organization and some international orga-
nizations like World Bank, Inter-American Development Bank, United
Nations also participate and fund the different projects. Special taxation
also imply on either goods or services for the specific purpose of financ-
ing a SDI implementation. Sometimes public sector especially quasi-
government organisations also provide funds. Collaborators from dif-
ferent sectors also provide the finance to effectively implement SDI;

¢ Politics — For effective SDI political will and positive attitude is essen-
tial. All arctic countries are cooperating to each other to establish SDI.
Though there is cooperation among littoral countries but each coun-
try has different political approach. Canada is focusing more on social
SDI’'s but Russian more focus is defence related SDI.  Political sup-
port required Support of cross-border activities, Support of integrated
planning, justify, Clarify and explain Indigenous peoples land use prac-
tices and improve presentation, communication and better integration
of these issues, Support the use of the Arctic SDI by international and
national authorities, schools and universities, private enterprises, public
and private international projects and Need for common authentication
and authorization of Arctic SDI users?®;

e Culture - SDI strategy address social and cultural outcome and dis-
cuss the vision of integration of geospatial information in decision-mak-
ing with respect to Arctic activities. It also discuss how communities of
arctic region should be trained and educate to adopt and adept the SDI.
To develop SDI it is important to provide cultural information of specific
regions and locations;

* Management practices — Data creation, maintenance, and distri-
bution process of spatial data is basic work of management practice.
Through this Geo-Spatial Data Infrastructure for Management, Control,
Administration, Security and Safety of the data of Arctic region.

* Soft responsibilities - In policy and institutional component soft re-
sponsibility are crucial for cooperation among the rival nations espe-
cially between Russia and western countries. Basic communication
between stakeholders, promote teamwork, create the environment of
Problem-solving, and negotiations and conflict resolution are main func-
tions of Arctic SDI's soft responsibilities.

Technology Component

* Framework — Base mapping and referenced data is called framework
data. According to this Coastline, Hydrography, Road networks, To-
pography, Geographical names include. Framework data called the one
of the most important of pillar of SDI;

e Technical standards - Arctic SDI's standards facilitate spatial data
between different platform used by member’s countries and stakehold-
ers. Through the technical standard of Arctic SDI issues address like
data encoding, data storage, data description, data presentation, data
visualization, data manipulation, data query and data access;

5 https://arctic-sdi.org/wp-content/uploads/2017/04/SDI-Manual-for-the-Arctic-EDITED2_
PS.pdf
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e «Markun nogxog» — C TOYKM 3peHUs Monu-
TUKN 1 CTPYKTYpPbl YNpaBeHns, peLlueHne npo-
611eM 1 yCTpaHeHNe HeLONOHMMAHMA ABATCA
Ba>KHEWMLLMM acrnekToM, 0COO6EHHO Korga cyOb-
€KTbl 3aHMMaloT NPOTUBOMONOXHbIE NO3ULNN B
Kakux-nm6o sonpocax. B oco6eHHOCTM 3TO Ka-
caetca Poccum m ctpaH 3anapa. O6s3artenb-
HOe B3aMMOOENCTBUE, CTUMYNMPOBaHNE K KO-
MaHOHoW paboTe, co3haHue yCcrnoBun ons pas-
peLleHns NpobiemM 1 NpoBeaeHNss NeperoBopoB
BbICTYNaOT B KA4eCTBE LieHTpasibHbIX YHKLUUIA
npu pacnpegeneHuu 3agad no UMM.

TexHonorn4eckum KOMMNOHEHT

Bba3oBble paHHble — Ha3oBoe conocTtaene-
HWE W CCbINOYHblEe AaHHble Ha3biBalOTCs 6a30-
BbIMW AaHHbIMWU. B HMUX BXogaT 6eperoBble Nu-
HUKW, rugporpadus, LOPOXHbIE CETU, Tornorpa-
dms, reorpadpuyeckme HassaHuA. basoBble
JaHHble CHNTAKTCA OQHUM N3 BaXKHENLLUX KOM-
noHeHtos UIMNAQ.

TexHu4yeckue ctaHaaptbl — Ctangaptel VMO
ons ApKTUKK obneryaioT 06MeH NPOCTPaHCTBEH-
HbIMM OaHHbIMW MEXAY pasnnyHbiMK nnatdop-
MaMmu, UCMoNb3yeMbIMU CTpaHaMU N 3auHTepe-
COBaHHbIMM cTOpoHamMu. C MOMOLLBIO TEXHUYE-
ckoro ctaHgapta UMM pelwatoTcs BONpOChI, CBSI-
3aHHble C KOOUPOBAHUEM LAHHbIX, UX XpaHEeHW-
€M, onucaHueMm, npegcraBfieHnemM, BU3yanusa-
unen, MaHunNynuMpoBaHWeM, 3arnpocoMm U JOCTy-
NMOoM K HUM.

HdocTtyn K ceTn — PacnpepneneHHbin ceTeBom
JocTyn obneryaet goctyn K gaHHsiM. MO ana
ApPKTUKM npegHasHadeHa anis npefocTaBfieHus
JaHHbIX Ona OocTyna K noctaBlukam YCnyr,
nocTaBLLMKaM AaHHbIX U pa3paboTymKam KOM-
MOHEHTOB.

TexHunyeckas coBmecTuMmocTb — bnarogaps
TEXHUYECKOM COBMECTMMOCTU pPasfinyHble TUMbI
KOMMbIOTEPOB, CETEN, OMepauyoHHbIX CUCTEM
n npunoxenni UMM ons ApKTUKKM B3aMmopen-
CTBYIOT gpyr ¢ gpyromMm. bnarogapss aTomy Bce
3aUHTEPECOBaHHbIE CTOPOHbI OENATCA AaHHbI-
MW 1 OOMEHNBAIOTCSH MW,

YyacTByloLme CTOPOHbI:

* AUPEKTUBHbIe opraHbl — [IMpeKTuBHbIE Op-
raHbl ABNSIOTCA OAHON U3 BaXHbIX 3aMHTEpeco-
BaHHbIX CTOPOH. Pa3paboT4ymku NonnTukn B 06-
nactm UMO pna ApKTUKK NpefocTaBnsioT reo-
rpaouyeckn cBA3aHHble OaHHble MO APKTUKe,
UMpoBble KapTbl U MHCTPYMEHTbI Ana obner-
YEeHNS1 MOHUTOPUHIa N MPUHATUA PeLLEeHNI;

° npou3BogUTeNn AaHHbIX — OCHOBHbIMM 3a-
WHTEpPeCcoBaHHbIMU CTOPOHaMU SABMSAOTCA MpPO-
N3BOAMTENN NPOCTPAHCTBEHHbIX AaHHbIX. [Mpo-
W3BOAMTENN OaHHbIX HYXOalTCA B COBMECTHOMN
ceTn cocTtaBuTenem 6ubnuotTeKk, TEXHUYECKUX
SKCMepTOoB, MPOEKTUPOBLUNKOB 1 KapTorpados.
MO ona ApKTUKK NpeqocTtaBnseT UM MosIHoe
KOMIMNEKCHOE 06CNYXMBaHUE;

°* MocCTaBLWMKN AaHHbIX — KapTorpadu4eckne
areHTCTBa BOCbMMW apKTUYECKNX CTPaH ABMSAOT-
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Csl OCHOBHbIMM MOCTaBLUMKaMK M pacnpocTpa-
HUTeNAMW JaHHbIX. Bce y4pexaeHus ocyliecT-
BMSIOT COBMECTHYIO U HEe3aBUCUMYIO fAesiTeslb-
HOCTb MO NpefoCcTaB/IeHNIO NPOCTPAHCTBEHHbIX
JaHHbIX PasnuyHbIM 3avHTEepPecoBaHHbIM CTO-
poHaM Ha pa3nuM4HbIX YPOBHSAX. MocTaBLUMKN 1
areHTbl AaHHbIX N0 APKTUKE yOensoT OCHOBHOE
BHUMaHve ygosneTBopeHuto 3anpocam UIMA.
CyLuecTByeT MHOro TUMOB TEMaTUYECKMX OaH-
HbIX W MHopMaumn No ApkKTuke, pacnpocTtpa-
HAeMbIX NMOCTaBLLMKaMu;

* MoctaBWwWMKN KoMnieKcHbix cuctem (MKC)
— 3TO (pMpMbI, KOTOPbIE MOBbLILLAKT LEHHOCTb
npopykTa nyteMm go6asneHus u nHavemayanu-
3auun NpoayKLUMn B COOTBETCTBUM C MECTHbIM
cnpocom. NKC mmeloT BaxHOe 3HayeHue, Mo-
CKONbKY OHW 3anorHAT pa3pbiB MeXAy npouns-
BOOUTENAMM U NOCTaBLLmMkamu. B mupe cyuie-
cteyeT MHOXecTBO [NMKC paHHbIX No ApKTuKe,
KOTOpble NPefOCTaBSAT YCAYrU Ha PasnNYHbIX
YPOBHSIX.

e AreHTbl — VN[ npeactaBngeT na cebs rurant-
CKYIO CETb C OrPOMHbIM KOSIMYECTBOM WHAOP-
MaLUUWOHHBIX NpodykToB 06 ApkTuke. HeBos-
MOXHO [OCTMYb KOHEYHOro nosnb3oBaTtens 6e3
nocpegHUKoB unn upM. AreHtamm fiBNSI0TCA
HebonbLme MMC-cupmsl, KoTOpbIE pa3pabdathbl-
BalOT M NMpoJaloT AaHHble Mo APKTUKe pasnuy-
HbIM NonNbL30BaTeNaAM.

* KoHeu4Hble nonb3oBaTtesim — KoHeYHbIe Nosib-
30BarTeny NPoCTPaHCTBEHHbIX AAHHbIX, NCMONb-
3yloLLme NX Npu NPUHATUN peLleHnii 1 ans pas-
JIMYHBIX BUOOB AeATeNlbHOCTN. KOHeYHbIN nosb-
30Baresfib HanPsIMyto 3aBUCUT OT KOMMOHEHTOB
MMJ. KoHeyHbiMM nonb3oBaTenaMu SBASAOTCA
npasuTeNbCTBa, PaspaboTHMKM NONINTUKK, yHe-
Hble, YacTHble NPeanpuaATUa K rpaxgaHe. Kak
npaBuno, KOHEYHbIMWU MONb30oBaTeNAMU ABMAS-
0TCA cneumanucTbl B 06nacTn Hayku, o6paso-
BaHWs, 30paBoOXpaHeHus, TOProsfv, Haswra-
LM 1 NOTUCTUKK, YNpasneHns n 6e30MnacHoCTH,
a TakxXe crneunanucTbl Mo ynpaBfiEHUO pecyp-
camu
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e Access network — distributed networked access makes data more
readily available. Arctic SDI is designed to provide data to access to
service providers, data providers and application developers;

* Technical interoperability- Through technical interoperability Arctic
SDI’s different type of computers, networks, operating system and ap-
plications works together. By this, all stakeholders in Artic exchange
and share the data.

Stakeholders
e Policy makers — policy makers are one of the important stakehold-
ers. Arctic SDI policy makers provide geographically related Arctic data,
digital maps and tools to facilitate monitoring and decision;
* Producers- Spatial data producers are main stakeholders. Data pro-
ducers are needed collaborative network of librarian, technological ex-
perts, designers and cartographers. Arctic SDI provides integrated ser-
vice to producers;
¢ Providers — Mapping agencies of 8 arctic countries are main data pro-
viders and distributers. All agencies works together and independently
to provide spatial data to different stakeholders at different level. Arctic
Data providers and distributers focus on to fit the requirement of SDI.
There are many type or thematic Arctic data and information distributed
by providers;
e Value added resellers (VAR) — Value added reseller is firms that
enhance the value of product by adding and customize the product ac-
cording to local demand. VAR is important because it fill the gap be-
tween producers and providers. Globally there are many VSR of Arctic
data that provide services at different level;
* Brokers - It’s a huge network and data products about arctic. It not
possible to reach up to end user without intermediate peoples or firms.
Brokers are small GIS firms who develop and sale Arctic data according
to different users;
¢ End users — End used use spatial data in decision making and differ-
ent activities. End user depends on SDI applications. For stance Gov-
ernments, policy makers, scientists, private enterprises and citizens
are end users. In details people from science, education, health , com-
merce, navigation and logistic, governance and security and resource
managers are end users of Arctic SDI. ll
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ONS Leroro psaga Hanpasneduii -KoCMYecKom Hay-
KN N TEXHUKW, KOTOPbIE CIyXaT BaXKHbIM LENaM Kak
ong HanpaeneHusa «Ludoposas AbR:wuga' B3anMopen-
CTBI/Ie CBA3b U ynpaBreHne», Tak v assi rnodasnbHoro
J /ycToi4MBOro pa3suTUs. B TRPKE Bpemsi pa3BuThe KOc-
. Mw:’a OV HayKn u TeXH APKTNKE MOXET. ObITb
._AecTadunmampyowmm g FOpOM A MexXayHapoa-
—HOW 6es80rnacHoOCTH. KpKTVIKa"“VI BECb MVP MOFYT OLLly-
| TUTb pesyrbTaThl OT KOCMUMECKIIX uccnegoBaHum npu
“yCnoBum CoOXpaHeHUWMeEXQYyHapOAHON CTabUIbHOCTU
1 6e30MacHOCTN, OCHOBLIBASACh HA MOHUMAaHWN U Mne-
PECMOTPe apKTNHECKON KOCMUYECKOM HayKn 1 TEXHN-
KW BKyMe C OOMKHbIM yrpasfAeHnem 1 perynnposaHn-
eM. [NoaTomy g npegnararo UccnegoBaTenbCKyro Npo-
rpammy- «Kocmoc, ApKTUKa 1 MeXayHapoaHas 6e30-
nacHoCcTb» (SpAIS). '

nom@p (rnoconnn Q(alﬂ&aé) npegeccop,
ApKumquKmm YHUBEpCUTET HopBeruw,
Tpomce FHopBenna
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" MccnemoBaHwi,

BWAEHWE U KOHLIEMNLINA
MCCJ'IEJZI,OBATEHbCKQI/I MPOrPAMMbBI
SPAIS

Hporp@mma «Kocmoc, ApKTVIKa U MexpayHa-

poaHas 6esoma HO
6aTbIBaTh, Ml

TB» (SpAIS) oynert, paspa-
BHYI0" TeOpUIo, CBA3bIBA-
KY 1 TeXHUKY. C Mex-
OyHapofHown 6e30napﬁ‘*bro paccMmaTpuBaTh
KOCMWYECKYIO0 Hayky* 1 TéXHVLKy B ApKTUKE Kak

. (hakTop ‘mecTabunmaaumum 06CTaHOBKN M MOHW-

MaTb UX NOTEHLMan QBOMHOMO UCMOSIb30BaHMs,
N Ha 3TOW OCHOBE MopOenvpoBaTb 3PdEeKTbI
BO3ENCTBUA apKTUYECKON KOCMUYECKON HayKu
N TEXHVUKN Ha CTpaTernveckyto CtTabunbHOCTb U
6e3onacHocTb B kocmoce. OHa 06ecneynT MH-
TennekTyanbHbI 6a3nc Ana ynpasfeHus ap-

KTU4ECKOW KOCMMYECKON HayKoW U TEXHUKOWB
. CTpaTern4eckux Lensax ‘ >

ApKTUKa — 3TO MMPOBOW LIEHTP KOCMI
NMEIOLLMIA  OTPOMH(

HME Ha MUPOBYIO 3KOHOMUKY, HaYKY
HapofHyo 6e3onacHOCTb. B BEICOKOLL

eXayHaponH
ﬁesonacnocru

ap——\

o,

governance and regimes. Therefore,
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Space Science and
Technology in the
Arctic: Promises of
Global Development
and Challenges to
International Security

Professor Rasmus Gjedssg Bertelsen, PhD (Cantab), UiT

The Arctic University of Norway, Troms@, Norway

The Circumpolar Arctic is home to a range of space science
and technology, which serves important purposes for both the
“Digital Arctic: communication, connection and management”
and for global sustainable development. Space S&T in the Arctic

|| at the same time threatens to destabilize international security.
8 The Arctic and the world can derive the benefits from space S&T

while maintaining international stability and security based on
understanding and overview of Arctic space S&T and appropriate
| propose the research
program Space, Arctic and International Security (SpAIS).
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MecTax, Takux Kak apxunenar LLUnuubepreH,
HaxoOATCHA Ha3eMHbIe CTaHLUMU U LUEHTPbl Hay-
KM MUPOBOro 3Ha4eHus. ApKTU4eckue coobLe-
CTBa 3aBMUCAT OT CNYyTHUKOBOW CBA3W, HaBwra-
UMM 1 HabnogeHns 3emnm, B OCO6GEHHOCTU OT
neposbix kapT. OcBoeHne pecypcoB APKTUKMK
W NpokKnagbiBaHne CyaoXoOHbIX MapLUpyTOB, a
Takxe usydeHue rnodasnbHbIX KIUMaTU4eCcKux
WU3MEHEHNI 3aBUCUT OT apKTUYECKUX KOCMUYe-
CKMX uccnegoBaHuii U HabnogeHus 3eMnn B
ApKTUKe.

ApKtuka — BTO MUPOBOI LEHTP KOC-
JMUYECKUX UCCJACIOBAHUN, UMEIONUN
OIPOMHOC  BJUIHUC HA  JHMUPOBYIO
DKOHOMUKY, HAYKY U JCKIYHAPOIHYIO
OE30MACHOCTD

VISION AND CONCEPT FOR SPAIS RESEARCH PROGRAM

Space, Arctic and International Security (SpAIS) will develop innovative
theory linking space S&T and international security, inventory space
S&T in the Arctic and understand its dual use potential, and on this
basis model the effect of Arctic space S&T on strategic stability and
space security.! It will provide an intellectual basis for governance of
Arctic space S&T for strategic stability and space security.

The Arctic houses space S&T of global importance for the world
economy, science, and international security. High-latitude locations as
Svalbard houses ground station and science of global importance. Arctic
communities depend on satellite communication, navigation and earth
observation, for instance, for ice-charts. Developing Arctic resources
and shipping routes, as well as global climate science depend on Arctic
space S&T and earth observation of the Arctic.

Today, we are witnessing significantly increased complexity with more
nuclear and space actors and destabilizing modern high-tech systems.
We do not have the necessary update knowledge and intellectual basis
to create new strategic stability and space security. The complexity is
rapidly growing with risks of strategic instability and space insecurity.
This knowledge gap and complexity pose serious risks with increased
likelihood of low-probability nuclear or space events but with catastrophic
consequences for humankind. Cold War mutual deterrence kept the world
safe from nuclear war under extraordinarily dangerous circumstances.
That mutual deterrence was built on an intellectual foundation of game
theory and strategy.

| thank postdoc Mariia Kobzeva, UiT The Arctic University of Norway, for invaluable input

and comments.
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CerofHsa Mbl BUGMM MUP, B KOTOPOM MOSABA-
IOTCA HOBbIE fi4E€PHbIE U KOCMUYECKNE UIPOKU
M NpoUCXoauT aecTabunusaums COBPEMEHHbIX
BbICOKOTEXHOSOMMYHbIX cucteM. Mbl He pacno-
naraeM Heo6XoAMMbIMWU aKTyasnbHbIMW 3HaHU-
MU U VHTENNEKTyanLHoM 6a3on O ycTaHoB-
neHns cTpaTern4yeckon crtabunbHOCTU U MoA-
OepXXaHusa KoCMU4eckon 6e3onacHocTn. Crnox-
HOCTb 3TOM Npo6nemMbl yBenn4MBaeTca K3-3a
Jectabunusaumm o6CTaHOBKM B MUPE N OTCYT-
CcTBMS 6€30MacHOCTM B KOCMOce. DTOT npoben
B 3HAHUSX M CIIOXHbIA XapaKkTep CIoXUBLLEN-
Cs1 06CTAHOBKM CO3al0T CEPLE3HYIO ONACHOCTb,
KOTOpas X0Tb U MafioBEPOSATHO, HO MOXET Npu-
BECTU K A€PHbIM UM KOCMUYECKUM KOHMINK-
TaM M 4ypeBarta KaTacTpouyecKumu nocnep-
CTBMSAMU ONns BCero 4enose4vecTtsa. Bo Bpeme-
Ha X010HOW BOMHbLI MNP n3bexan saepHoun Bo-
MHbI, KOTOpas Morra paspasuTbes B No6on Yac,
NyTEM B3aUMOCOEPXKMBaAHUSA, KOTOPOE OCHOBbI-
BasnoCb Ha rMpuHUMNax Teopum Urp n ctpaTeruun.

KOCMUNYECKAA HAYKA N TEXHUKA

B APKTUKE U MEXKOYHAPOOHAA

BE3OMNACHOCTb.

B cepgue nporpammbl «Kocmuyeckasi, ap-
KTn4deckasi u MexpayHapoaHass 6e30nacHOCTb»
(SPAIS) nexuT rmnoTesa o TOM, YTO KOCMUYe-
CKUe Hayka U TEXHUKAa B APKTUKE fecTtabunmau-
pyoT MexayHapoaHyo 6e30nacHOCTb: aaepHas
cTpaTterndeckasa ctabuneHocTb mexay Coegu-
HeHHbiMK LTatamn, Poccmenn n Kutaem (Be-
POSAITHOCTb CTpaTern4yeckoro sfAepHoro yaapa
(Chivvis et al.,)); KOHTPONb 06CTAHOBKM B KOC-
Moce U MUnnTapmaauus KOCMoca; KOCMUYecKmne
HayKa W TexHuKa C noTeHunanom OBOWNHOrO uUc-
nonb30BaHus, co3garllas B3aMMHOE HedoBe-
pve 1 HeornpeaeneHHOCTb B 3aBTpalUHEM [HE;
KuTan kak passuBaroLLanca KocMu4eckas aep-
XaBa, MbITalLWUWNACH BbINTU B apKTUYECKUE LLIK-
pOTbl ANA  PacrnonoXeHUs O6BLEKTOB UCCneno-
BaHWA KOocMoca.
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Pafgapbl 1 pakeTbl-NnepexBaTinkm amepuiKaH-
CKOW MpOTUBOpPaKeTHON OBOPOHbI Ha Ansicke,
pagap aeuabasbl Tyne B Ceepo-3anagHown
peHnanpun n papap nobyc Il B Bapgé Ha
CEeBEpO-BOCTOKE HopBerun cunbHO BRAUAIOT Ha
cTparternyeckyto crabunbHocts Poccun n Ku-
Taf. Poccus oTpearnpoBana Ha nosiBfieHne
3TUX OOLEKTOB pa3paboTKON TrUNep3BYKOBbLIX
pakeT (MaHeBpeHHble pakeTbl, pasBuBaroLme
CKOpPOCTb 60s1ee YeM B NATb pa3 GbICTpee CKo-
poctu 3ByKa), Kutan xe passepHyn [MJIAPB
(nogBogHble NOAKM C 6ANMCTUYECKMMU pake-
Tamun), 4To6bl UMETb BO3MOXHOCTbL OTBETHOIO
yoapa no CLUA. O1un MNJIAPB moryT B 6ygyLiem
OCYLLIECTBNATL NATPYNNPOBaHNE B apKTUYECKNX
Bogax B6nuan uenen B CLLA, 3alluLLeHHble OT
O6HapY>XeHUs MOKPOBOM NbAa W LyMaMu, npu
noggepxke Hay4yHon nHdpacTpykTypbl Kutan-
ckor ApkTukm (Chivvis et al., 2017, Ocuc MuHm-
cTpa 060poHsbl, 2019 b, Odurc MruHUCTpa 060po-
Hbl, 2019 a). OTa HOBasa cTpaTernyeckas Hecrta-
OUITbHOCTbL MOXET JIErKO NPEBPATUTLCA B HOBYHO
N 6ornee CroXHYI roHKY BOOPY>XEHU, KOHTpa-
CTUPYIOLLYIO C ropasno 6onee cTabunbHbIM 6U-
NONSIPHLIM MPOTUBOCTOSIHWEM XONOOHOW BOW-
Hbl, KOTOpas 6blsla OCHOBaHa Ha MeHee CIoX-
HbIX TEXHOMOMMU. DTN BbI3OBbLI CTPATErMYECKON
CTabuIbHOCTU YrpoXaroT BCEMY YeroBe4ecTBY
BEPOSATHOCTbIO NMPUMEHEHUS SOEPHOIO OPYXMKS.
Takum o6paszom, 4TO Npexae, YTo cenyac, Apk-
TVKa NpoAdo/KaeT urpaTtb LEHTpasibHYH porb
B BOMNpocax MexAayHapoaHon 6e30nacHOCTU
(JInnacwn, 1989).

Kocmoc - 370 «BbICcLWIas To4ka» MpOTUBOCTO-
AHWUSA, KOTOopasi AOMMHMPYET Ha MOofAX Cpaxe-
HWIA Ha cylie, Ha mope u B Bo3ayxe. CLUA non-
Hbl PELUMMOCTU COXPaHUTbL CBOE «KOCMUYEeCKoe
npeBocxoacTeo» Haf Poccmen n Kurtaem. Koc-
Muyeckas 6e30MacHOCTb HOCUT HeCTaburbHbIN
XapakTep, xapaktepusyetcsi OAMnemMmMmon 6e3o-
nacHOCTU M nepennertaeTca ¢ kKubepbesonac-
HocTblo. OCHOBOWM KOCMM4eckon 6e30MmacHo-

The Arctic houses space SGT
of global importance for the
world economy, science, and
international security
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SPACE SCIENCE AND TECHNOLOGY IN THE ARCTIC

AND INTERNATIONAL SECURITY

Space, Arctic and International Security (SpAIS) is motivated by the
hypothesis that space S&T in the Arctic is destabilizing international
security: nuclear strategic stability between the United States, Russia and
China (probability of a strategic nuclear exchange (Chivvis et al., 2017));
space situational awareness and militarization of space; space S&T with
dual use potential creating distrust and uncertainty; and China as rising
space power, seeking Arctic high latitude locations for space S&T.

American ballistic missile defense (BMD) radars and interceptor
missiles in Alaska, the radar at Thule Air Base in Northwest Greenland,
and the Globus Il radar at Vardg in Northeast Norway, affect strategic
stability with Russia and China. Russia has responded with developing
hypersonic missiles, (maneuverable missiles travelling more than five
times the speed of sound). China has deployed SSBNs (ballistic missile
submarines) to ensure its second-strike capability towards the US. These
SSBNs may in the future patrol in Arctic waters in proximity to US targets
and under cover of ice and noise from ice and be supported by Chinese
Arctic scientific infrastructure (Chivvis et al., 2017, Office of the Secretary
of Defense, 2019b, Office of the Secretary of Defense, 2019a). This new
strategic instability can easily turn into the new and more complex arms
race contrasting with the more robust bipolar Cold War mutual deterrence
based on simpler technology. Threats to strategic stability threaten
humankind in a world with nuclear weapons. Likewise, the Arctic also
plays a central role then-and-now (Lindsey, 1989).

Space is the “ultimate high ground”, dominating battlefields on
land, sea and in the air. The US is determined to preserve its “space
superiority” against Russia and China. Space security is unstable,
marked by security dilemma and interwoven with cyber security. Space
situational awareness is the basis of space security. Radars in Alaska,
Thule and Vardg play central roles in the US Space Surveillance Network
(Office of the Secretary of Defense, 2019a, The National Air and Space
Intelligence Center, 2018, United States Air Force Space Command,
2018, Defense Intelligence Agency, 2019, Trump, 2019).

High latitude Arctic locations are attractive for space S&T, which is
complex with dual use potential and many public and private, Arctic
and non-Arctic actors. High latitude ground stations can provide swift
communication with time-sensitive military reconnaissance and remote
sensing satellites in Polar orbit. For instance, northern lights research
has strategic applications concerning space weather or use of nuclear
weapons in space (Doel, Harper & Heymann, 2016, Knudsen, 2016,
Knudsen, 2019).

Rising space power China seeks access to high latitude locations
(Brady, 2017). Norway has rejected Chinese requests for space S&T
in Svalbard (Mogard, 2014). | have observed distrust around the China
Iceland Arctic Observatory in Northeast Iceland. There is controversy
about dual-use potential of the Chinese satellite ground station in Kiruna
(Northern Sweden), and Swedish Space Corporation will not extend the
contract (SVT, 2019, Humpert, 2019, Cheng, 2016, Chen, 2016, Barrett,
Ahlander, 2020). China proposed a research station, including a ground
station, in Greenland at very high latitude locations, raising Danish and
US suspicions (Office of the Secretary of Defense, 2019b, Breum, 2017,
Yu, 2017, Lulu, 2017a, Lulu, 2017b, Lindqvist, 2017). China and Finland
have entered agreement on Arctic space research cooperation (LI,
2018). Of particular importance is developing Sino-Russian cooperation
in remote sensing (between GLONASS and BeiDou) which include high-
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latitudes ground stations (TACC [TASS], 2019). The complex dual use
potential of space S&T, combined with the rise of China breads distrust
and uncertainty and undermines the potential gains from legitimate basic
research and science diplomacy (Bertelsen, 2018, Bertelsen, SU, 2018,
Bertelsen, 2016, Bertelsen, Graczyk, 2016).
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CTN SBNSAETCHA KOHTPOSIb O6CTAHOBKU B KOCMO-
ce: pagapbl Ha Ansicke, Tyne n Bappgké urpa-
10T LeHTpanbHyto ponb B CeTn KocmMmndeckoro
Hat6niopgenns CLUA (Odwmc MuHuctpa obopo-
Hbl, 2019a, HaumnoHanbHbIA LEHTP BO3QYLLHOM
M KocMu4deckon passenkm, 2018, Kocmnyeckoe
komaHgoBaHne BBC CLUA, 2018, Pa3BepnbiBa-
TenbHOe ynpasneHne MuHucTepcTBa 060pOHLI,
2019, Tpawmn, 2019).

BbICOKOLLMPOTHbIE apKTUYECKME panoHbl Npu-
BfieKaTeNbHbl O KOCMUYECKOM HayKn U TeX-
HUKW, KOTOpble SABASIOTCS CIOXHOW CUCTEMOW
C NOTeHuManoMm [OBOWMHOro MCMONb30OBaHMS U
CO MHOMMMMW roCyAapCTBEHHbIMA W YacTHbI-
MW UrpoKamm, apKTUHECKUMWN N HEAPKTUYECKM-
MU cyObeKTamMu. BbICOKOLLIMPOTHbIE Ha3eEMHbIEe
CTaHuMm MoryT obecneymBaTb ObICTPYHO CBA3b
CO CnyTHMKaMn ornepaTMBHOM BOEHHOW pa3Bef-
KN U QUCTAHLMOHHOIO 30HAVMPOBAHUA Ha Nonsp-
Hon opbute. Hanpumep, nccnegosaHuns ceeep-
HOrO CUSHUSA UMEIOT CTpaTern4yeckoe npumMmeHe-
HWe B OTHOLLEHUM KOCMNYECKOM Norofpsl Unv nc-
Nonb30BaHUs SAEPHOro OpyXus B kocmoce ([o-
anb, Xapnep n XenmaH, 2016, KHyaceH, 2016,
KHygaceH, 2019).

Pactywasa kocmuyeckas mouwb Kutaa o6y-
CnaBnmMBaeT ero CTPeEMSIEHNs NOSYHUTb JOCTYN
K BbiCOKMM LumpoTam (Bpengn, 2017). Hopse-
rMsa OTKIOHWUIA KUTaNCKne 3asBKU Ha KocMU4e-
CKue nccnepgosaHus Ha LLnnubepreqe (Moropa,
2014). 9 Bugen, kak CKeNTUYEeCKN COOBLLIECTBO
oTHocuTcs K Kutancko-UcnaHackon ApKTude-
ckon ob6cepBatopum Ha Cesepo-BocTtoke Wc-
nanguun. CyulecTBylOT pasHornacusi OTHOCK-
TenbHO noTeHumMana ABOWHOro MCNONb30BaHMUS
KUTaMCKOM CMyTHUKOBOW HA3EMHOW CTaHUUU B
KupyHe (CesepHas LLBeuus), 4TO BbiMBaeTca
B OTKa3 LlIBefackon KOCMUWYECKOM Kopriopaumm
npoaneeatb KOHTpakT (SVT, 2019, Humpert,
2019, Cheng, 2016, Chen, 2016, Barrett,
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Ahlander, 2020). Kutai npegnoxun co3gaTb
nccnepoBartefibCKylo CTaHumio, B TOM 4Yucne
N HaseMHylo, B peHnaHOonmM Ha O4eHb BbICO-
KUX LUMpOTax, Bbi3blBasi NOAO3PEHMS Yy AatyaH
n amepukaHuee (Odwuc MunHMUCTPa OBOPOHDI,
2019b, bpem, 2017, On, 2017, Jyny, 20173,
Jlyny, 2017b, Ilnnpkeuct, 2017). Kutan n ®uH-
NAHOMA 3aKNYUIM cornalleHne O COTPYOHW-
YecTBE B aPKTUYECKUX KOCMWUYECKUX Wccre-
nosanusax (JIN, 2018). Ocoboe 3Ha4eHUe nume-
€T pa3BuUTUE KUTANCKO-POCCUIACKOrO COTPYOHM-
YecTBa B 0611aCTM AMCTAHLMOHHOIO 30HAUNPO-
BaHus (mexgy MNMOHACC wn BeiDou), koTtopoe
BKJIOYAET Ha3eMHble CTaHUUKN BbICOKMX LLUMPOT
(TACC [TACC], 2019). CnoxHbIli noTeHuman co-
BMECTHOIO MCMOSIb30BaHNA KOCMWYECKOW Hay-
KM M TEXHUKM B COYETAHMUM CO CTPEMUTESbHbI-
MM TeMnamu pas3sutna Kntasi nopoxpaeTt Hefo-
BEpME M HeonpeneneHHOCTb M nogpbiBaeT Mo-
TeHUMasnbHbIe BbIrOfbl OT 3aKOHHbIX pyHAAMEH-
TarnbHbIX UCCNeaoBaHWin U gunnomMaTumio B obna-
cTn uccnepgoeaHuii (Bertelsen, 2018, Bertelsen,
SU, 2018, Bertelsen, 2016, Bertelsen, Graczyk,
2016). W

Astop 6narogaput Mapuio Ko63esy
n3 Apktndeckoro YHusepcuteta Tpomcé
3a 6ecLieHHbIVi BKN1a N KOMMEHTapum

Knudsen, H. 2016, “Battling the Aurora Borealis: The Transnational
Coproduction of lonospheric Research in Early Cold War Greenland” in
Exploring Greenland: Cold War Science and Technology on Ice, eds. R.E.
Doel, K.C. Harper & M. Heymann, Palgrave Macmillan, New York, pp. 143-
165.

LI, Y. 2018, 2018/10/31-last update, China, Finland to Enhance Arctic
Research Cooperation [Homepage of Chinese Academy of Sciences], [Online].
Available: http://english.cas.cn/Special Reports/Belt of Science Road for
Cooperation/Technology Cooperation/201810/t20181029 200564.shtml
[2020, 01/01].

Lindgvist, A. 2017, 2017/12/08-last update, Nyt kinesisk satellitprojekt
kerer under radaren [New Chinese satellite project flies below the radar]
[Homepage of Sermitsiaq-AG], [Online]. Available: https://sermitsiag.ag/nyt-
kinesisk-satellitprojekt-koerer-radaren [2020, 01/22].

Lindsey, G. 1989, Strategic Stability in the Arctic, The International Institute
for Strategic Studies, London.

Lulu, J. 2017a, 2017/10/14-last update, China wants Greenland station
‘ASAP; one candidate site near planned China Nonferrous investment
[Homepage of https:/jichanglulu.wordpress.com/], [Online]. Available: https:/
jichanglulu.wordpress.com/2017/10/14/china-wants-greenland-station-asap-
one-candidate-site-near-planned-china-nonferrous-investment/ [2019, 12/29].

Lulu, J. 2017b, 2017/12/14-last update, Greenland: China discreetly
launches satellite ground station project [Homepage of https://
jichanglulu.wordpress.com/], [Online]. Available: https://jichanglulu.
wordpress.com/2017/12/14/greenland-satellite/ [2019, 12/29].

Mogdrd, L.E. 2014, 09/12-last update, Norsk nei til Kina-radar pa
Svalbard [Norwegian No to Chinese Radar on Svalbard] [Homepage of
NRK], [Online]. Available: https:/www.nrk.no/troms/nekter-kina-radar-pa-
svalbard-1.11927625 [2019, 12/23].

Office of the Secretary of Defense 2019a, 2019 Missile Defense Review,
United States Department of Defense, Washington, DC.

Office of the Secretary of Defense 2019b, 2019/05/02-last update, Annual
Reportto Congress: Military and Security Developments Involving the People’s
Republic of China [Homepage of United States Department of Defense],
[Online]. Available: https:/media.defense.gov/2019/May/02/2002127082/-
1/-1/1/2019_CHINA_MILITARY_POWER_REPORT.pdf?fbclid=lwAR39q
mAKVOQgD10Is8TzSluuWqgfeNpuLnl6X7ft4QcAnsw_H86gNxah5yTGQ
[2020, 01/25].

SVT 2019, 2019/01/13-last update, FOI varnar for svenskt rymdsamarbete
med Kina [Swedish Defence Research Agency warns about space
cooperation with China] [Homepage of Sveriges Television AB], [Online].
Available: https://www.svt.se/nyheter/inrikes/foi-varnar-for-svenskt-rymdsa-
marbete-med-kina?cmpid=del:tw:20190113:foi-varnar-for-svenskt-
rymdsamarbete-med-kina:nyh:lp [2019, 12/29].

The National Air and Space Intelligence Center 2018, 2018/12-last
update, Competing in Space [Homepage of NASIC Public Affairs Office],
[Online]. Available: https://media.defense.gov/2019/Jan/16/2002080386/-1/-
1/1/190115-F-NV711-0002.PDF [2019, 12/23].

Trump, D.J. 2019, 2019/02/19-last update, Space Policy Directive-4
[Homepage of Office of the Press Secretary], [Online]. Available: https:/
www.spaceforce.mil/About-Us/SPD-4 [2020, 01/19].

United States Air Force Space Command 2018, AFSPC Space Superiority,
United States Space Force.

Yu, Y. 2017, China’s Plans Concerning Establishment of a Research
Station in Greenland, Arctic Circle Assembly, Reykjavik. Il




|
il

Inpoemation and communication inpeasteuctuce in the Aectic

e A rctic rev.iew - 7 e 20 21
e

HedbTerazosbin kKomrnnekc Poccun, ero Mectopox-
OEHUS U NHAPACTPYKTypa — 3TO 3asor TeppuUTopu-
anbHOW LEeNOCTHOCTU CTpaHbl, rapaHT yCTONYMBO-
ro oyHKUMOHMPOBAHUSA 3KOHOMMUKW, BaKHeMLlas
COCTaB/AoLLAA 3KCMOPTHOrO noteHuuana v 6roa-
XeTHbIX goxonos. [Jobblva HeddTU 1 rasa rno Bcemy
MUPY COMPOBOXAAETCH MHOMMMW TEXHOSOMMYEeCKM-
MW N SKOHOMUYECKUMMN TPYOHOCTAMM: 60rbLUME 3a-
TpaTtbl Ha pa3paboTKy HOBbIX TEXHOMOMM 0SS [O-
Obl4M TPYOHOM3BIIEKAEMbIX 3anacoB He [atloT ra-
paHTMi Ha nosny4deHve npubbinu. Kpome Toro, C
KaXkabIM roOfIOM pacTyT TpeboBaHUs K Ka4eCTBY Bbl-
NOMHEHNs PaboTbl, YTO BbI3bIBAET HEOOXOANMOCTb
pas3paboTKn U MPUMEHEHUS MHHOBALMOHHBIX Lin-
pPOBbIX TEXHOMOrMM B HedbTerazoBon oTpacnu, B
OCOBGEHHOCTU B APKTUKE.

ba6enko [lnana [lanunoBua,

4sieH [YOKUHCKOIA CTyAeHYecKol cekummn SPE

benukosa [lapbs AHApeeBHa,

rnasa KOMWUTETa Pa3BUTUS 3HAHUI [YOKMHCKOIA CTyaeH4YecKoi cekummn SPE
bytenko Enusasera BukropoBHa,

BuLe-Mpe3naeHT NY6KMHCKON cTyaeHYeckon cekuunm SPE 2019-2021
Manbix AHactacusa EBrenbeBHa,

rnaBa KOMUTETa MEX/YHapOAHbIX OTHOLIEHWU [YOKMHCKON CTyaeHYeCcKon cekuun SPE
Munynnun bynat Pamunesuu,

4ynieH ['YOKUHCKON cTyaeH4Yeckon cekumm SPE

VYpa3osa Anuca BnagucnasosHa,

4neH [YOKMHCKOW CTyaeHYecKoi cekuum SPE
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M3 Bcex HanpaBneHnn LngpoBon TpaHcdop-
Maumn HedhTAHOM OTpac/iv caMbiM NEPCNEKTUB-
HbIM Ha [OAHHbIA MOMEHT ABNAETCS POOOTOTEX-
HUKa, TaK KaK ee BHegpeHWe Nno3BoSINT Nepco-
Hasy KOMMaHuUM CHU3UTb PUCKWU BO BpeMs pabo-
Tbl B pa3finyHbIX KNUMaTUYECKUX YCIOBUSX, CO-
KpaTuUTb BpeMs, KOTOpoe TpebyeTcsa Ha MpuHsa-
TWe PasfiyHbIX PELLEHUI N BbINOHEHUE pabo-
Thbl, @ TAKXe YBENNYUTb 39PEKTUBHOCTD TEXHO-
JIOrMYecKmnx NpoLLeccoB B LiefioM. PO60TklI MOryT
NCnonb3oBaTbCs MPakTUYECKM Ha BCEX aTanax
XXM3HU CKBaXXMHbI, HA4MHAsA OT NOAroTOBUTENMb-
HbIX paboT U 3aKaH4MBas BbIBOOOM €€ U3 9KC-
nnyaTauuu, a Takxke ansg npegorepalleHms pas-
JINYHBIX YPE3BbIHANHbBIX CUTYaLMIA.

Ha paHHbIn MOMEHT Hambosriee NepcrnexkTuB-
HbIM HanpasfieHneM B poboTusaunmn ApkTuye-
CKOro pervoHa siBnsgeTca npuUMeHeHue MnoaBo-
OHbIX 006bl4HbIX KomnnekcoB (MOK), Tak kak
JaHHass TexHonorma uMeeT psg AOCTOUHCTB:
3Ha4YUTESIbHbIE 93KOHOMUYECKUE BbIrOAbl B CpaB-
HEHUN C MOPCKUMK nnaTtopMamu, BO3MOX-
HOCTb MOSIHOW aBTOHOMHOWM 3KcChfyaTauun u

gn BHO
"Luanpanne ne
gnerasoso"
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ROBOTIZATION:

A PROMISING
DIRECTION FOR THE
DEVELOPMENT OF
THE OIL AND GAS
INDUSTRY IN THE
ARCTIC REGION

Babenko Diana Danilovna, Student chapter Gubkin SPE

Belikova Daria Andreevna, Head of knowledge development commit-
tee, Student chapter Gubkin SPE

Butenko Elizaveta Viktorovna, vice-president 2019-2021, Student
chapter Gubkin SPE

Malykh Anastasia Evgenievna, Head of international relations com-
mittee, Student chapter Gubkin SPE

Minullin Bulat Ramilevich, Student chapter Gubkin SPE
Urazova Alisa Vladislavovna, Student chapter Gubkin SPE

The oil and gas complex of Russia, its fields and infrastructure is
a guarantee of territorial integrity of the country, as well as of sus-
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Admiralty
Shipyards has
already launched
a sclf-propelled
platform called
North Pole

in 2020
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6ecrepeboHOCTM paboT B CypOBLIX KnnmaTu-
YECKUX YCNOBUSIX.

[MoTpebHOCTb  POCCUNCKUX  HeddTerasoBbIX
KOMMaHUM B 3fieMeHTax noaBOAHbLIX [O06blY-
HbIX KOMMAekcoB 0o 2035 roga oueHMBaeTCs B
400 egmHu1L, B TO BpeMS Kak Ha4ano cepumHoro
NPOM3BOACTBA HA POCCUNCKOM pPbIHKe 6bIfo 3a-
nnaHuposaHo Ha 2021 rog. Poccumrckue Kom-
naHWn yxe NpUCTyNnn K paspadoTke NpoToTu-
NoB MEePCNEKTUBHbIX aBTOHOMHbIX MOABOAHbIX
KOMMJEKCOB cencmopasBenkn n éypeHus. Tak,
nepBbIA OTEYECTBEHHbIN KOMMMIEKC NOABOAHOM
006bI4M YrreBooopoaoB Obli NoOKasaH Ha CTeH-
ne «asnpoma» B pamkax NMMIr®-2019. JaHHas
TEXHONMOrMsA AaeT BO3MOXHOCTb [06bIBaTb ras
nogo nbOoM, a TakXe oKa3blBaeT MWHUMAarb-
HOe BO3[eNCTBME Ha XPYMKYyl aKocuctemy Ap-
KTUKM.

Takxe, nomumo passutua MNAOK, Pocatom Be-
OeT paboTbl MO CO3JaHuIo LndpoBon mogenu
6e33KNNaxHbIX TPAHCNOPTHbLIX CYyA0B, YTO fIB-
nseTca Havbornee nepcrnekTUBHbIM Hanpasne-
HUEM MPUMEHEHUA WHAOPMALMOHHBLIX TEXHO-
norum B 06nacT MOPCKOr0 M PeYHOro TpaHc-
nopta. «Beptonetsl Poccun» nnaHupyloT Ha-
YyaTb NeTHble UCMbITaHUsA 6eCnnIoTHOro BEPTO-
neta pagapom 60KOBOro o63opa Ans BefeHus
nefioBOM pa3BefkKU U 3KcryaTtaumm B YCrOBU-
AX ApKTUKN. A «AgmMupanTenickue Bepdun» yxe
B 2020 rogy CnycTunu Ha BOAYy CaMOOBUXYLLY-
tocst nnatgopmy «CeBepHbIN MNOMOC».

YTo KacaeTcs HOPMATUBHOIO PErynupoBaHus
po6oTusaumm B PO, B HacTosLlee BpemMs OHO

Inpoemation and communication infeasteuctuce in the Aectic
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He cocTaBnaeT eanHoON cuctemsl. PerynupoBa-
HWe B 3HAYUTENBbHOW CTENeHN CTPOUTCA Ha yno-
MWHaHUM PO6OTOB B OTAENbHbIX YKasax lNpeau-
neHta PO, akTtax lNpasutensctea PO 1 aktax
MuHucTepcTs. OgHMM M3 OMOPHLIX CTaHOAPTOB
B chepe NpaBoBOro perynupoBaHus pob6oTnaa-
ummn aensetcs «[OCT P 60.6.3.1- 2019. Hauu-
OHanbHbIM cTaHaapT Poccurickon denepaunn.
Po60oTbl M pOBGOTOTEXHUYECKME YCTPOMUCTBA.
MeToabl MCNbITAHUA CEPBUCHBLIX MOBUNBHBIX
po60TOB Ans paboTbl B 3KCTPEMasIbHbIX YCIo-
BUSAX. TEPMUHBI U onpefeneHns».

Takum 06pa3om, 0HOW M3 OCHOBHbIX 3adad
Ons oTpacnu sBnsieTcs B3aMMoOencTame ¢ npa-
BUTENbCTBAMU U OTpPacneBbIMU perynsaropa-
MU O5is 06ecrneyvyeHnss COOTBETCTBUSA NPaBoOBOM
6a3bl BO3MOXHOCTSIM POOBOTOTEXHUYECKUX CU-
cteM. C 9TON Uenbio BBOOATCA BEAOMCTBEHHbIE
VMHULMATUBbI, KOTOPblE HarnpaBfieHbl Ha conen-
CTBME BHEOPEHUIO POOOTOTEXHUKU B NMPOMbILL-
neHHocTb. NMpumMepoM Takmx MHUUMATUB ABNSA-
eTca ['ocynapcTBeHHas nporpamma «Passutne
NPOMbILLSIEHHOCTU U MOBbLILLEHNE €€ KOHKYPEH-
TOCNOCO6HOCTU Ha nepuof fo 2020 roga».

OpHon mn3 uenen Poccuinckon depepauun
BO BHELUHEWN MONUTUKE SABMAETCH YKpenneHue
MeXyHapoaHOro COTPYAHMYECTBa, B TOM YuC-
ne B APKTUYECKOM pEernoHe, N pacLumpeHue re-
orpadmn COBMECTHbIX C 3apybexHbIMK cTpa-
Hamu nNpoekToB. B cchepe poboTnsaumm Hambo-
nee 3Ha4MMon opraHusaumen saensetca Mex-
nyHapogHas ®epepauua Pob6otoTexHuku. B
3TON opraHmnsauum coctont HaumoHansHas Ac-
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coumaumsa YyacTHMKoB PbiHKa PoB60TOTEXHUKN,
npencraensowans o6benHeHne POCCUNCKUX
N 3apybexXHbIX KOMMaHWMA U YHUBEPCUTETOB-
paspaboTunkoB po6oToB u MO.

MHorue cTpaHbl, Takue Kak: AnoHusa, Kutan,
lepmanus, CLUA, BBenn HaumoHanbHble npo-
rpamMmbl Mo po6oTU3aUnn, 3Ha4YNTENLHO YBENU-
4MB pMHAHCUpoBaHWe B OaHHyo cdepy. pu
3TOM rocygapcTsa fAenatT akUeHT Ha peanusa-
LMo MeXAyHapoaHbIX NpoekToB. Cnegyer Tak-
e y4ecTb PaKTop TEXHONOrMHYECKOro COMnepHu-
YyecTBa Mexay cTpaHamu, 4YTo 060CTPSAET OTHO-
LIeHMs Ha MeXAyHapoOHou apeHe.

C 9KOHOMMYECKOW TOYKWM 3PEHUsI BHeApeHue
pob6oTusaumm B ApKTUKe COMpPOBOXAAaeTCs ps-
OOM npo6rem, B MepByt0 o4epedb, TaKon Kak
undppoBoe HepaBeHCTBO. BBegeHne HOBLIX Tex-
HOJTOTUIA COMPSXXEHO C OOMONHUTENbHLIMU (hU-
HaHCOBbLIMU N OpPraHM3aLUMOHHBIMU CIIOXHOCTS-
MU. MHorve HedpterasoBsble KOMMaHuM crpa-
BE/IMBO OracaroTCsl CHUXEHUA NpubbIn OT Mo-
OOGHLIX HOBOBBEEHWUIN, NMOCKOSbKY HY>XXOA0TCH
B JOMOSTHUTENIbHOM (PUHAHCUPOBaHUMW.

OgHvM 13 rnaBHbIX OOCTOMHCTB LMPOBK-
3aumn ApKTUKUK SBMISAIOTCA HU3KWE Temnepary-
pbl, KOTOPblE MAeanbHO MOAXOAAT AN OXNlax-
OEHUSA KOMIMbIOTEPHON TEXHUKWU. Takue Knuma-
TUYecKue YyCrioBUs NMO3BOJAIOT CHUXAaTbL 3aTtpa-
Tbl Ha 3KcnnyaTaumio 0o 40%.

B 6ynyuiem passutme pob6otmsaumun Ha Cese-
pe npuBedéT K pacLUMpeHno BO3MOXHOCTEN B
chepe passeku, 0O6LIYM U NMepepaboTKu yrie-
BOJOPOAOB, a TakXe K NpuBreYeHno NHBECTU-
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tainable functioning of the economics, the most important compo-
nent of export potential and budgetary revenues. The production
of oil and gas around the world is accompanied by many tech-
nological and economic difficulties: the high costs of developing
new technologies for the extraction of hard-to-recover fields do
not mean profit. In addition, every year the requirements for the
quality of extraction work are growing. It necessitates the devel-
opment and application of innovative digital technologies in the oil
and gas industry, especially in the Arctic.

Of all the areas of digital transformation of the oil industry, the
most promising at the moment is robotics, since its implementa-
tion will allow the company’s personnel to reduce risks while work-
ing in various climatic conditions, reduce the time it takes to make
various decisions and perform work, as well as increase the effi-
ciency of technological processes in general. Robots can be used
almost at the whole well circle, starting with preparatory works up to
decommissioning and also emergency prevention.

Nowadays, the most promising direction in robotization of the Arc-
tic region is to apply a subsea production systems (SPS). This
technology has different benefits, for example, it is more cost ef-
fective, than using offshore platforms; SPS is also able to be oper-
ated in fully autonomous way and can be used in harsh climate.
Russian oil and gas companies require 400 elements of SPS by the
year of 2035, meanwhile Russian SPS mass production was scheduled
for 2021. Russian companies have already started developing proto-
types of promising autonomous subsea seismic exploration and drilling
systems. Thus, the first domestic complex for subsea hydrocarbon pro-
duction was shown at the Gazprom stand as part of the SPIGF-2019.
This technology makes it possible to extract gas under the ice, and also
have a minimal impact on the fragile ecosystem of the Arctic.

Also, in addition to the development of MPC, Rosatom is working to
create a digital model of unmanned transport vessels, which is the most
promising area of application of information technologies in the field
of sea and river transport. Russian Helicopters (“Vertolety Rossii”) are
planning to begin flight tests of an unmanned helicopter with a side-
scan radar for ice reconnaissance and operation in the Arctic. And Ad-
miralty Shipyards has already launched a self-propelled platform called
“North Pole” in 2020.

As for the normative regulation of robotization in the Russian Federa-
tion, at present it does not constitute a single system. Regulation is
largely based on the mention of robots in individual decrees of the Presi-
dent of the Russian Federation, acts of the Government of the Russian
Federation and acts of ministries. One of the reference standards in the
field of legal regulation of robotization is GOST R 60.6.3.1-2019.

Thus, one of the main challenges for the industry is to liaise with gov-
ernments and industry regulators to ensure that the legal framework is
consistent with the capabilities of robotic systems. For this purpose, the
departmental initiatives aimed at promoting the introduction of robotics

Npmpadreiickue sepdw B 2020 roxy
CIYCTUIM HA BOAY CAMOJBIKYILYIOCd MIathopJmy
«CeBepHBI OO
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in industry. As an example of such initiatives is the State program De-
velopment of industry and increasing its competitiveness for the period
up to 2020.

One of the goals of the Russian Federation in foreign policy is to
strengthen international cooperation, including in the Arctic region. In
the field of robotics, the most important organization is the assistance
of the Federation of Robotics. This organization includes the National
Association of Robotics Market Participants, which represents an asso-
ciation of Russian and foreign companies and universities that develop
robots and software.

Many countries, such as Japan, China, Germany, the United States,
have introduced National Robotics Programs, which have significantly
increased funding in this area. At the same time, the state focuses on
international projects. It is also necessary to take into account the factor
of technological rivalry between countries, which aggravates relations
in the international arena.

From an economic point of view, the introduction of robotization in the
Arctic is accompanied by a number of problems, first of all, such as digi-
tal inequality. Introduction of new technologies is associated with addi-
tional financial and organizational difficulties. Many oil and gas compa-
nies rightly fear a decrease in profits from such innovations, since they
need additional funding.

One of the main advantages of digitalization in the Arctic is low
temperatures, which are ideal for cooling computer equipment.
Such climatic conditions can reduce operating costs by up to 40%.
Inthe future, the developmentofroboticsinthe North willincrease opportu-
nitiesinthefield ofexploration, productionandprocessingofhydrocarbons,
as well as attract investment to improve the infrastructure of the regions.
Automation and robotization of technological processes will undoubted-
ly lead to a change in personnel policy. There are two positions on the
impact of robotics on personnel: while some experts expect a significant
reduction in jobs due to the replacement of human power with robotics,
others note that robotics will help create new jobs by increasing produc-
tion capacity. At the same time, specialized training programs, develop-
ment and localization of native equipment and software are needed.

An important aspect of robotization is the presence of information se-
curity risks. The use and storage of data by robots in the Arctic region,
where the national interests of different countries are concentrated, can
lead to threats to the region and international cooperation.

Summing up, we can say for sure that at the moment Russian market
is not competitive enough in this area, and that is why it is so necessary
to develop such a promising direction that will help make our economy
stable and independent of external factors. Il
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UMA Ha yny4lieHue WMHMPacTpyKTypbl pervo-
HOB.

ABTOMaTM3aLMA N poboTU3aUUA TEXHONOMMU-
YeCKMX MpOLLeCCOB, HECOMHEHHO, MpuBedeT K
N3MEHEHMI0 KagpoBor nonutnku. CyulecTByeT
OBe no3vunm Ha BnvsHUe poboTn3auum Ha Ka-
OpOBble COCTaBbl: TOrAa Kak 0gHW cneunanmncTbl
OXWOAKT 3HAYMTENBHOE COKpaLleHne pabo4mx
MeCT BBMIY 3aMeHbl YelOBEeYECKOW CuIlbl Ha
POBOTOTEXHUKY, Apyrve OTMevalroT, YTo pobo-
TM3auus MOMOXET co3aTb HOBble pabouve Me-
CcTa 3a cyeT HapallmBaHuUs MOLLHOCTEN Npons-
BoACTB. [1py 9TOM HEO6XOAMMBbI CeLmManmanpo-
BaHHbIe NporpamMmMbl NOArOTOBKU KaapoB, pas-
paboTkM M noKanusaumm OoTeYeCTBEHHOro 060-
pyLoBaHUS 1 NPOrpaMMHOro obecrneyeHus.

BaxHbIM acnektom poboTu3aummn sBNAETCS
Hanm4ne pUCKoB MHPOPMaLIMOHHOM 6e30MacHo-
CcTW. Ncnonb3oBaHune 1 XxpaHeHne AaHHbIX po6o-
TaMun B APKTUYECKOM pernoHe, roe cocpenoTo-
YeHbl HaLMOHasIbHblE MHTEPECH! Pa3HbIX CTPaH,
MOXeT MPUBECTU K BO3HUKHOBEHUIO Yrpo3 Ons
rocygapctea U MeXayHapoOHOro CoTpyaHuYe-
cTBa.

MoaBoas mUTOr, MOXHO CMENOo yTBepXAaaThb,
YTO Ha JAHHbLI MOMEHT POCCUMCKUIN PbIHOK He-
[OCTaTO4HO KOHKYPEHTOCNOoCO6eH B [aHHOW
chepe, 1 UMEHHO MO3TOMY TakK Heo6XxoouMmo
pasBuBaTb CTOMb MNEPCrneKTUBHOE Harnpasre-
HWe, KOTOpoe MOMOXET caenatb Hally 3KOHO-
MUKY CTaburibHOM N HE3aBUCUMOM OT BHELLUHUX
cakTopos. M




A KaXKAOro, KTO N0GbIBan Tam, NPUTAKeHHe
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MexayHapoaHoe OBWECTEO MHXEHEPOB HedTErasoBon NPOMBIWAEHHOCTA ABARETCA
He3aBUCUMOIi, HekoMMepUueckoi rnobansHON opraHusalmein uucneHHocTs0 Honee uem
140,600 yyactHukoe B 144 cTpaHax Mupa.

Muccueit Obuiectea AenaeTcs obveanHeHne, pacnpocTpaHeHue  obMeH TexHUYeckuMu
3HAHWAMM, CBA3AHHLIMKW C MCCeAoBaHWem, paspaboTkoi k aobbiuei HedTerazosbIx
pecypcos ¥ COOTBETCTBYHOWMX TEXHONOTWIA B 06LLECTBEHHbIX MHTEpeCcax; W NpejocTasieHve
cneuranncTaMm BO3MOXHOCTEW ANA MOBbILIEHWA MX TEXHWUECKOW W NPOpEeccHoHaNbHOM
KEanMpukaumnm.

MyBKUHCKAA CTYABHYECKAA CEKLMA ABNABTCA YacTeio MexayHapoaHoro Obuwectsa

MHXEeHepoe HedTerasoeoi NpombiiuneHHocTU. OHa Guina ocHosaHa e 2003 rogy, v Ha

TEKYLMWA MOMEHT CeKUMA HacumTeiBaeT 8 cebe 900 cTyaeHTOB HaWwero yHUBepCUTeTa.

Crypenyeckas cekuwna SPE coctont n3 6 komuTeTos:

— Cekpetapuar,

— Komurer no pabote ¢ koMaHA0W,

— KomureT no ceasam ¢ obLecTBeHHOCTLIO,

— KomureT nHpopmMaLMOHHEIX TEXHONOTWH,

— KomuTeT MexayHapoAHbIX OTHOLWEHWH,

— KOMWTET pa3BuTHA 3HAHMM.

BoarnaenawoT cekyuio Mpe3ugedt v Buue-npesngenT.

KpynHeHWwumy MeponpuaTUaMKn, OpraHu3yembiMu CTyaeH4Yeckon cekumeid SPE

l'y6KWHCKOTO YHHUBEpCUTETa, ABNAIOTCA:

— MexayHapoaHbIi MOAOABXKHBIA HaYYHO-NPaKTWUYeckMid KoHrpecc
«HedTerasoesie ropu3oHTbI»,

— MexayHapoaHaa obpa3zosatencHan NeTHAR WKoaa.

— MexayHapoaHbiid dopym CTYAEHTOB HedTerasosbix cneuwansHocreil "Hosoe
nokonexue: obreguHan Becenennyio”

TnobanbHbie Harpagasl SPE NYGKWHCKOW CTYAEHYECKDW CEKLMM:

— Qutstanding Student Chapter (2012, 2014, 2018),

— Student Chapter Excellence Award (2019, 2020, 2021),

— Gold Standard Chapter (2012, 2013, 2015, 2017).




