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POCCUA

BbBICTYTIAEHHE
[TPE3SWUAEHTA P BAAAVUMUPA TIYTHHA
HA KAMMATHUYECKOM MOPYME
22 anpens 2021 2.

STATEMENT
BY RF PRESIDENT VLADIMIR PUTIN
AT THE CLIMATE SUMMIT
April 22, 2021

22—-23 anpeJjis 10 THUTIMATUBE aMEPUKAHCKON CTOPOHBI B (DopMaTe BUIEOKOH(MEPEHITUN COCTOSIIICS
CaMMUT MUPOBBIX JIUJIEPOB TT0 BoTpocaM Kianmarta. C poccuiicKoi CTOPOHBI B MEPOTIPUATHY TaKsKe TTPH-
HSJIW yYacTHe MUHUCTP MPUPOHBIX pecypcoB U akosioruu Asiekcanap Kosnos u coBetruk IIpesumenta,
creluaabHblil mpeacraButessb [IpesnenTa 1o Bonpocam kanmMara Pycian denbrepues.

IIpusodum svicmynienue na Cammume Ipesudenma Poccuiickoii @edepavuu Bradumupa [lymuna.

On April 22-23, at the initiative of the American side, the leaders’ Summit on Climate was held in
the format of a videoconference. On the Russian side, Minister of Natural Resources and Environment
Alexander Kozlov and Presidential Adviser, Special Presidential Representative for Climate Ruslan

Edelgeriev also took part in the event.

Here is the statement by President of the Russian Federation Vladimir Putin.

¥YBaskaembrii rocriofun [Ipesuent!

YBaskaembie koJuteru! /lambr u rocmnozal

Harmra cerogusimiss IucKyccus TOKa3bIBAET, HA-
CKOJIBKO I71yOOKO MbI BCe pasjiesisieM 03a00ueHHOCTb,
CBS3aHHYIO C I3MEHEHUeM KJIMMaTa, 1 HACKOJIbKO MBI
3aMHTEPECOBAHbI B aKTHUBU3AINHM MEKTYHAPOIHBIX
YCUJIHIA TIO pelieHunIo aToit mpobiremMbl. OT ycrexa aTux
YCUJIMIT BO MHOTOM 3aBUCHUT Cy/ibOa BCell Haieii 1ia-
HETBI, IePCIEKTUBBI PA3BUTHUS KayKIOH CTpaHbl, 6J1aro-
MOJIyYyre U KaueCTBO JKU3HU JIIO/IeH.

CuwnTaeMm, 4TO HaJIEKHON MMPaBOBOY OCHOBOM JIJIsT
COBMECTHOI PabOTBI TOCYAPCTB MO KOHTPOJIO U CO-
KpaIleHWIo AMUCCUU TTaPHUKOBBIX TA30B CJIYKAT YHU-
BepCaJIbHbIE JIOTOBOPEHHOCTH, IOCTUTHYTHIE 110 JIMHUU
Opranusanuu O6beaguHennbix Hammii.

ITomuepxny, Poccus co Bcelt OTBETCTBEHHOCTBIO
MOIXOIUT K BBITTIOJTHEHNUIO CBOUX MEKIYHAPOIHBIX
obs13aTesibeTB B MaHHOM cdepe. IIpexie Bcero aTo Ka-
caercs peanusanuu Pamounoil kousennun OOH 06
n3MeHeHUN KauMmara, Kuorckoro mporokosia u [la-
PHMIKCKOIO corJaiieHust. Begem sHepruunyio pabory
1o (OpMUPOBAHUIO B HAIlell CTpaHe COBPEMEHHOTO

Dear Mr. President!
Dear Colleagues! Ladies and Gentlemen!

Our discussion today shows how deeply
we all share the concerns about climate change
and how interested we are in intensifying inter-
national efforts to address this challenge. The
fate of our entire planet, the development pros-
pects of each country, the people’s well-being
and quality of life largely depend on the success
of these efforts.

We believe that universal agreements
reached through the United Nations are a reli-
able legal basis for the joint work of the states
to control and reduce greenhouse gas emissions.

Let me stress that Russia is approaching
with full responsibility to the fulfilment of its in-
ternational obligations in this sphere. First of
all, this concerns the implementation of the UN
Framework Convention on Climate Change,
the Kyoto Protocol, and the Paris Agreement.
We are vigorously working on the formation of
modern legislation in our country that ensures
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control over carbon emissions and stimulates
their reduction.

Yesterday I had an annual Adress to the
Federal Assembly of the Russian Federation, and
among the most important tasks in the context
of socio-economic development the task was set
to significantly limit the accumulated volume of
net emissions in our country by 2050.

Despite the size of Russia, the peculiari-
ties of geography, climate and economic struc-
ture, this task, I am sure, is achievable. Let me
remind you that compared to 1990, Russia has
reduced greenhouse gas emissions to a greater
extent than many other countries. These emis-
sions have halved — from 3.1 billion tons of CO,
equivalent to 1.6 billion tons. This was the result
of radical restructuring of the Russian industry
and energy, which has been going on over the
past 20 years.

As a result, now, 45 percent of our ener-
gy balance is made up of low-emission energy
sources, including nuclear generation. The level
of greenhouse gas emissions by nuclear power
plants throughout their entire life cycle is known
to be almost zero.

We intend to further increase the volumes
of associated gas utilization; implement a large-
scale program of environmental modernization
and energy efficiency in all the sectors of the
economy; ensure the capture, storage and use of
carbon dioxide from all the sources. We are also
creating an infrastructure for the production of

Ne 1(31),/2021

3aKOHO/ATE/NbCTBA, 0OECIeYnBAIONIEr0 KOHTPOJIb 32
AMUCCHEN yTJIepo/ia M CTUMYJIUPYIOIIETo ee COKpalre-
HUeE.

Buepa y MeHst ObLIO exeropHoe obpaiieHne
Kk DenepambHomy Cobpanuio Poccuiickoit Desepa-
AW, U B YMCJIe BAKHEUIINX B KOHTEKCTE COIUAJIBHO-
HKOHOMMYECKOTO pa3BUTHUsI OblIa IOCTaBJIeHa 3ajaya
cymiecTBeHHO orpannduth K 2050 roay HaKOTIeHHbBII
00beM YNCTON SMUCCUU B HAIIIEH CTpaHe.

Hecmotpst Ha pasmepsl Poccun, ocobenHOCTH
reorpaduu, KINMaTa U CTPYKTYPbl 9KOHOMUKH, ITA 3a-
Jlava, yBepeH, peasmayeMa. HamomHIo, 4To 110 cpaBHe-
Huo ¢ 1990 rogom Poccus B Oouibliieil cTerneHu, yem
MHOTHE JIPyrue CTPaHbl, COKPAaTHja BBIOPOCHI TIap-
HUKOBBIX Ta30B. JTU BBIOPOCHI YMEHBIIMJINCH B JIBA
pasa — ¢ 3,1 mmwumapaa TonH skBuBaseHTa CO, 10
1,6 Mumapsia TOHH. ITO CTAJIO CJAENCTBUEM Kap/iu-
HAJIbHOW TePecTPOMKN POCCUICKON ITPOMBIIILIECHHO-
CTH U 9HEPTETUKH, Beylielicsa B mocyeanue 20 jer.

Kak pesysbrat ceifdyac 45 MpOIIEHTOB Hallero
9HeprodaaHca COCTABJSIOT HU3KOIMUCCUOHHbIE WC-
TOYHUKW 3JHEPTUM, BKJIOYAs ATOMHYIO TeHepaluio.
YpoBeHb amuccun TApHUKOBBIX Ta30B aTOMHBIMH
AJIEKTPOCTAHITUSAMU Ha BCEM WX KU3HEHHOM IUKJIE,
KaK MU3BECTHO, II0YTH HYJIEBOIL.

Mbl HaMepeHbI U Jajiee HapaluBaThb 0ObeMbl
YTUJIU3AIMWN TOMYTHOTO Ta3a; pPeajnu30BbIBATH Mac-
mTabHyl0 MPOTrpPaMMy 9KOJOTMYECKOH MOJEepHU3a-
MU W TIOBBIEHNS 9HEPT0a(h(HEKTUBHOCTH BO BCEX
CeKTOpax HKOHOMUKH; 0OecIieyrBarh yJaBjIMBaHuUe,
XpaHeHde W WCHOJIb30BaHUE YTJEKHUCJIOTO Ta3a OT
Bcex nMcTOUHUKOB. Co3/aeM Tak:ke WH(PPACTPYKTYPY
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IIPOM3BO/ICTBA BOJZIOPO/Ia B KayeCcTBe KaK ChIPbs, TaK
Y 9HEPTOHOCUTEJIS.

Yromany B atoii c¢Bs3u, uTo B Poccun, B Ca-
XaJMHCKON 00JIaCTH, HAYaT THUJIOTHBIA TPOEKT 10
(hOPMUPOBAHMIO CUCTEMBI YTIJIEPOIHOTO IIeHO0Opa-
30BaHMS ¥ TOPTOBJIU YIJIEPOAHBIMU euHuLIaMu. Ero
OCyIlleCTBJIeHUE TTIO3BOJUT JOCTUYD YTJIePOTHON Heli-
TPAJIBHOCTU 3TOTO POCCUICKOTO pernona yxke k 2025
romy.

Hwu niig xoro He cexper, 94To cuTyarms, CTUMY-
JIMPOBaBIIast TJI06aTbHOE MOTEIUIEHHE U TIPOOJIEMB,
C HUM CBSI3aHHbBIE, BO3HUKJIA JaeKo He BYepa. Ka-
KMMU Mbl BUJIUM IIyTH KOMILJIEKCHOTO PEHIEHUS 9TUX
pobiiem?

[IepBoe. Yriekuciablil ra3 1ep:KUTCS B aTMOC-
dbepe coram mer. [ToaTomy Mano TOTBKO TOBOPUTH
0 HOBBIX 00bEMaxX 9MHUCCUU. BaskHO 3aHUMATHCST BO-
MIPOCAMM TTOTJIOTIEHUS YTJIEKUCIIOTO Ta3a, HaKOTJIeH-
Horo B atMocdepe. Ormeuy, uto Poccust BHOCHT, 6e3
IpeyBeJInYeHust, KOJIOCCaIbHbIN BKIa B abcopOupo-
BaHUe TJI00aJbHBIX BBIOPOCOB — KaK CBOUX, TaK U 4y-
JKMX — 3a CYET MOTJIONIAoIIeil clTocOOHOCTH HATIUX
HKOCHCTEM, KOTOPasi OIlEeHUBAETCS B 2,5 MUJLIAAp/Ia
TOHH 9KBMBAJICHTA YIJIEKUCJIOTO ra3a B TO/I.

Bropoe. Crenyer yunutbiBaTh Bce 6G€3 MCKIIO-
dyeHust (haKTOPbI, BBI3BIBAIOIINE TI0OATBHOE MOTE-
nienune. K nmpuMmepy, Ha Z0710 MeTaHa TPUXOAUTCS
20 mpOIEHTOB AaHTPOTIOTEHHBIX BBIOPOCOB. UV Kakmast
€ro TOHHA CO3/IaeT MapHUKOBBIN adekT B 25—28 pa3
6osbmuii, uem TonHa CO,. Ecomi GBI, cKaskeM, B TIpeji-
crogiue 30 JeT yZanoch COKpaTUTh IMUCCHUIO MeTaHa
B JIBa pasa, TO, M0 MHEHUIO KCIIEPTOB, TI00AIbHASI
temneparypa Kk 2050 roy cHusuiach 6o1 Ha 0,18 rpa-
ayca. Uro, KctaTh, COCTaBJISIET /10 45 MPOIIEHTOB pa3-
HUIBI MEX/y TeKylleill TemiepaTypoil u nembio Ila-
PUIKCKOTO COTJIAIEeHNS.

B a0t cBsi3u Ob110 OBI BeChbMa BaKHO HAJIAUTH
mupokoe u ah@exTuBHOE MeKAYHAPOIHOE COTPY/THU-
YeCTBO MO PacyeTaM U MOHUTOPUHTY OOBEMOB HMUC-
CUU BCEX BUIOB BPEHBIX BHIOPOCOB B aTrMOchepy.

[Tpursanraem Bce 3amHTEPEeCOBAHHBIE CTPAHBI
TO/IKJIIOYMTHCS K COBMECTHBIM HAYYHBIM HCCJIEI0Ba-
HUSIM, COO0Ia WHBECTHPOBATh B MPAKTHYECKU 3HA-
YUMble KJIUMATHUYeCKHe IPOEKTbl, aKTUBHEEe 3aHSATb-
cs pa3pabOTKOil HM3KOYTJIEPOAHBIX TEXHOJOTUI 110
CMSTYEHUIO TTOCTE/ICTBUN W a[anTallii K M3MEeHEeHU-
SIM KJIMarta.

Tperbe. Yoexaen, 6opbda 3a coxpaHeHue KJIu-
MaTa, KOHEYHO JKe, TPU3BaHa 0O beANHSITh YCUIINST BCe-
T0 MUPOBOTO c0001IeCTBA. POCCHS TOTOBA ITPEITTOKUTH
HeJIblii Habop COBMECTHBIX MPOEKTOB, PACCMOTPETH
BO3MOKHOCTD TTpehepeHInil gaxe ist 3apyOesKHbIX

hydrogen both as a raw material and as an energy
carrier.

In this regard, T will mention that in Rus-
sia, in the Sakhalin region, a pilot project has been
launched to form a carbon pricing system and trade
in carbon units. Its implementation will make it
possible to achieve carbon neutrality in this Russian
region by 2025.

It is no secret that the situation that stimu-
lated global warming and the problems associated
with it did not arise yesterday. What ways do we
see for a comprehensive solution to these prob-
lems?

First. Carbon dioxide stays in the atmosphere
for hundreds of years. Therefore, it is not enough just
to talk about new emission volumes. It is important
to deal with the absorption of carbon dioxide accu-
mulated in the atmosphere. I would like to note that
Russia makes, without exaggeration, a colossal con-
tribution to the absorption of global emissions, both
its own and those of others, due to the absorbing ca-
pacity of our ecosystems, which is estimated at 2.5
billion tons of carbon dioxide equivalent per year.

Second. Any and all factors causing global
warming should be taken into account. For exam-
ple, methane accounts for 20 percent of anthro-
pogenic emissions. And each ton of it creates a
greenhouse effect 25—28 times as much as a ton of
CO,. If, say, it were possible to cut methane emis-
sions by half in the next 30 years, then, according
to experts, the global temperature would drop by
0.18 degrees by 2050. Which, by the way, is up to
45 percent of the difference between the current
temperature and the goal of the Paris Agreement.

In this regard, it would be very important to
establish broad and effective international coop-
eration in the calculation and monitoring of emis-
sions of all the types of harmful emissions into the
atmosphere.

We invite all the countries concerned to
join the joint scientific research, jointly invest in
practically significant climate projects, and more
actively engage in the development of low-carbon
technologies for mitigation measures and adapta-
tion to climate change.

Third. I am convinced that the fight to pre-
serve climate is, of course, aimed at uniting the
efforts of the entire world community. Russia is
ready to offer a whole range of joint projects and
to consider the possibility of preferences even for
foreign companies that would like to invest in
clean technologies, including in our country.
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Finally. Global development should not
be just “green”; it should be also sustainable in
the entirety of this concept. For all the coun-
tries, none excluded at that. And accordingly,
it should be closely linked with the progress in
such urgent areas as the fight against poverty
and the narrowing of development gaps between
the countries.

In conclusion, I would like to stress once
again that the Russian Federation is sincerely
interested in stepping up international cooper-
ation in order to continue the search for effec-
tive solutions to the problem of climate change,
as well as, indeed, to all other acute global prob-
lems. Actually, the results of the current video
summit should serve this.

Thank you for your attention.

The speech is published on the website
kremlinru (http.//www.kremlin.ru/catalog/
keywords/116,/events,/65425) Unofficial
translation into English — «The Arctic Herald»

Translation by the Arctic Herald

KOMITaHWH, KOTOPbIE XOTeJn Obl HHBECTUPOBATH B M-
CTBIE TEXHOJIOTUH, B TOM YHCJIE U Y HAC B CTPAHE.

1 nocaennee. TnmobanibHoe pasBUTHE TOJEKHO
OBITH HE TIPOCTO «3€JI€HBIM», HO M YCTONUUBBIM BO BCEI
MOJTHOTE 9TOTO0 MoHSATHsL. [IpryeM /st Beex cTpan 6e3
WCKJIFOYEHMsI. A COOTBETCTBEHHO TECHO YBSI3bIBATHCS
C TPOJBUKEHMEM BIIEPE]] TI0 TAKUM aKTyaJbHBIM Ha-
IpaBJIeHUsIM, KaKk 60pbOa ¢ 6eHOCTBIO U COKpAIeHe
Pa3pbIBOB B Pa3BUTUU MEK/LY CTPAHAMHU.

B saksiouenue xoTesr Obl elile pa3 Mo4ePKHY T,
uto Poccwuiickas Deepaiinst HCKpeHHe 3aMHTEPECOBA-
Ha B aKTUBU3AIMN MEKIYHAPOAHOTO COTPYAHUYECTBA,
¢ TeM 9TOOBI TIPOOJIKUTD TIOMCK JIEHCTBEHHBIX Petiie-
HUIT TIPO6JIeMbl U3MEHEHUsI KJINMaTa, Kak, BIIPOYEM,
U BCEX JIPYTUX OCTPHIX ryiobaibHbix mpodiem. Cob-
CTBEHHO, 3TOMY W JIOJIKHBI TIOCJIYKITh UTOTH HBIHEIII-
HEro BUIE0CaMMUTA.

Bararomapio Bac 3a BHUMaHUE.

Boicmynaenue onybauxosano na catime
kremlin.ru (http.//www.kremlin.ru/catalog/
keywords/116/events/65425)

Ilepesod na anznutickuil s3viK ocywecmsien pedaxyueti
HypHaia <Apkmuueckue 6e00MOCmu».
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H.B. Kopuymnos,

ITocou 1o ocobuiM opyuerusm MW JT Pocenn,

cTapiiee J0JKHOCTHOE JIMIIO APKTHYECKOTOo coBeTa oT Poccuiickoit Mepepaiiun

O 3AJAHAX POCCHUUN BTIEPHOA EE TTPEACEAATEABCTBA
B APKTHUYECKOM COBETE

Nikolay Korchinov

Russian Foreign Ministry’s Ambassador-at-Large, Senior Arctic Official
from the Russian Federation

ON RUSSIA’S TASKS IN THE PERIOD OF ITS CHAIRMANSHIP
OF THE ARCTIC COUNCIL

16-18  wmapra
B oOHJalH-opmaTe
COCTOSIJIUCH  ILJIEHAp-
HblE 3acelaHusi CTap-
MIAX  JIOJKHOCTHBIX
mur, (CIJT) Apxru-
yeckoro coBera (AC).
B 1enTpe BHUMaHUs
HaxO/[MJINCh BOIPOCHI IOATOTOBKM MHUHHCTEPCKON BCTpeUYn
(19-20 mag 2021 r.), a TakKe TJIAHBI TIPEJICTOSIIIETO JIBYXJIET-
Hero npezcegatenbctsa Poccniickoit Meneparun. K Hum ot-
HocATC obeciieueHre oOXpaHbl OKPYsKatoIed cpebl, MOPCKOM
cpeibl, mpesx/e Bcero 6opbba ¢ MOPCKUM MYCOPOM; ITPOGJIEMbI
YCTOMYMBOTO PA3BUTHUSI € aKIIEHTOM Ha o0ecIiedeHre CoIrab-
HO-9KOHOMHYECKOTO POCTa M YJIYYIIeHUs OJarocoCTOSHUS
HaceJeHUs ApPKTUKM; MHUIMATUBLL B 00JacTH oOecIieyeHnst
YCTOWYUBOTO CY/IOXOJICTBA U YCTOHYMBOI SHEPreTUKH.

B nepuon npencenarensctsa Vcnananm B AC (2019—
2021 rr.) ObLIM IOArOTOBJEHBI ILIaH paGoThl MO0 OGopbOE
€ MOPCKHUM MYCOPOM, PEKOMEHJIAINH 10 PA3BUTHIO MOPCKOTO
Typu3Ma B ApPKTHKE, TI0 TIPUHITHIO MEP, MUHUMHU3UPYIOIIUX
PUCKM JIJISI  XPYIKOM apKTUYecKoil cpenpl. Mcnanpckue
WHUIUATUBBIL, Kacaloluecs 3allUTbl MOPCKOW  Cpejbl,
nmoJiyyat JlajibHeiilee pPa3BUTHE B TIEPUOJ  POCCHIICKOTO
npezncenaresnbersa.  Ocobasg  OTBETCTBEHHOCTb IIPU  9TOM
JIOSKUTCSI HA MUHUCTEPCTBO MMPUPOHBIX PECYPCOB M HKOJIOTHH
Poccuiickoit Degepaiiuu.

Kak camast xpymnHasi u3 apKTHYeCKUX cTpaH, Poccus,
peasimayiolnasi IMUPOKYI0 APKTHUECKYIO MOBECTKY, BO TJIABY
yrJIa cBoel rnmporpaMmsl nipezicesiatesiberBa B 2021-2023 rr. 3a-

The online Senior Arctic Officials’ (SAO)
plenary meetings were held on March 16—18. The
event was focused on preparations for the minis-
terial meeting (May 19-20, 2021), as well as the
plans for the forthcoming two-year Chairmanship
of the Russian Federation of the Arctic Council.
Among them are the protection of the environ-
ment and the marine environment, primarily, the
struggle against marine litter; the issues of sus-
tainable development with a focus on socio-eco-
nomic growth and the improvement of the Arctic
population well-being; and the initiatives in the
area of sustainable shipping traflic and sustain-
able power industry.

During Iceland’s Chairmanship of the AC
(2019-2021), an action plan on marine litter, rec-
ommendations for developing marine tourism in
the Arctic and taking measures to minimize risks
for the vulnerable Arctic environment have been
prepared. Iceland’s initiatives concerning the pro-
tection of the marine environment will be taken
to the next stage during Russia’s Chairmanship.
In this case, the particular responsibility lies with
Ministry of Natural Resources and the Environ-
ment of the Russian Federation

Being the largest among Arctic countries,
Russia implementing a vast Arctic agenda places
utmost importance in its 2021-2023 Chairman-
ship program on an approach consolidating fur-
ther sustainable development of the region, which
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primarily means minimizing
damage to the natural environ-
ment in the course of the Arctic
zone industrial development,
as well as reducing risks for life
activity due to climate change
impacts and weather/climate
phenomena.

We are going to pay spe-
cial attention to efforts aimed at
improving the well-being and
life quality of the Arctic popu-
lation and indigenous peoples,
progressive social advancement [Se=
based on the region’s economic
development. In this context, =
we distinguish an increasing
importance of the region’s potential not only as
vulnerable in terms of climate change, but also
assisting thanks to its resources including nat-
ural, energy and transport ones in an increasing
regional contribution to the energy transition to
a climate-neutral carbonless economy and, corre-
spondingly, to the fulfilment of goals and objec-
tives of the 2015 Paris Climate Agreement. The
construction of three elctrically driven hybrid
vessels, upgrade of fish processing plants, recla-
mation of a solid waste landfill in Dudinka, and
projects for reducing black carbon and methane
emissions can be distinguished among specific
projects.

The Strategy of the RF Arctic Zone Devel-
opment until 2035 sets a task to use natural gas
as a gas engine fuel for vessels, as well as for ther-
mal power and heating plants. These decisions, as
well as the decision adopted last year within the
framework of the International Maritime Organi-
zation on gradually banning the use of heavy fuel
in high latitudes provide for reducing black car-
bon emission. Projects in the area of public health
and biosecurity also exist.

Senior Arctic Officials’ plenary meeting
also considered the situation associated with the
COVID-19 pandemic. The report compiled with
the participation of about 50 experts from all the
AC Member States considered in detail the risks
for population of Arctic towns and methods for
their reductions. This issue will be obviously
present as one of the most important in the AC
agenda during Russia’s Chairmanship. Currently,
it is necessary to be clearly aware that the pan-
demic situation in the Arctic is complex due to

A

-

KJTa/IbIBAET TIOJIXO/I, 3aAKPETISIONINI JaJbHElIee yCTOMINBOe
Pa3BUTHE PErMOHA, YTO B TIEPBYIO OUepe/lb O3HAYaeT MUHUMU-
3anuio yuiepba IMpUpPOIHOil cpejie TIPU IPOMBIILIEHHOM OCBO-
€HUU PeCypcoB APKTUYECKOI 30HBI, a TAKKe CHUXKEHUE PUCKA
JUIS SKU3HEIEeSITeIbHOCTHA OT TTOCJIECTBUI M3MEHEHUS KJIMa-
Ta 1 ITOrO/[HO-KJANMATUUECKNX STBJIEHUI.

Oco6oe BHMMaHKE Mbl HaMEPEHBI YAeJIUTh padoTe 10
MOBBIIIEHNIO OJIarOCOCTOSIHUS M KadecTBa sKM3HM HaceJeHUs
ApPKTUKH M KOPEHHBIX HApOIOB, 00eCHEYeHUIO TTOCTYIaTe b
HOT'O COI[MAJIbHOTO Pa3BUTHSI, OCHOBOH /IJIsSI KOTOPOI'O SIBJISIETCSI
AKOHOMMYECKOE pa3BUTHE PernoHa. B aToii ¢Bs31 MbI OTMeYa-
eM Bo3pacTalolllee 3HadeHue [TOTeHI[hala PeruoHa He TOJIBKO
KaK YSI3BUMOTO B YaCTH, KaCAIOIIENCs KIMMAaTHIECKUX U3Me-
HEHMI, HO ¥ CIIOCOOCTBYIONIEro GJarofapst CBOMM pPecypca,
B TOM 4HCJI€ TIPUPOAHBIM, 9HEPreTUYECKUM U TPAHCIIOPTHBIM,
BO3PACTAIOIEMY PETMOHAJIBHOMY BKJIALY B 0OecIieueHre sHep-
reTHYECKOro Tepexoja K KJAMMaTHYeCKH HelTpaabHOil Gesy-
[JIEPOIHOM AKOHOMUKE M COOTBETCTBEHHO BBIIIOJIHEHUIO TIeJIei
n 3amgau [lapwkckoro cormamienus 1o kanmary 2015 r. Cpean
KOHKPETHBIX IPOEKTOB MOKHO TaKKe BBIJIEJIUTD CTPOUTE]Ih-
CTBO TpexX TMOPUAHBIX CYJIOB Ha 3JIEKTPUYECKUX YCTAaHOBKAX,
MOJIEPHU3ALINIO PhIOOIIEpepadaThIBAIOIINX 3aBOAOB, PEKYIbTH-
BUPOBaHMeE MOJUTOHA TBEPABIX OBITOBBIX OTXOJ0B B JlyaMHKe,
[IPOEKTHI [10 CHIKEHIIO BBIOPOCOB YEPHOTO YIJIEPO/Ia U METaHa.

B Crparerun passutusi Apkrudeckoir 30Hb PD 10
2035 1. mocraBjeHa 3ajada HWCIIOJIb30BATh IMPUPOAHBIA ra3

B Ka4€CTBE Ta30MOTOPHOTO TOIJIMBaA JIJIA CyI0OXO/ICTBA, 4 TaAKKeE
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I TETIO3JIEKTPOCTAHITUI
¥ TEIJIOCTAHIUI. DTU MePHI,
a TakKe pellleHue, IPUHATOe i
B TIPOIJIOM TOAYy B paMKax i
MexayHapoHOil  MOPCKOH '

OpPraHU3aluN, O IMOCTeleH-
HOM OTKa3e OT TSKeJIOTO TO-
IIJIMBA B BBICOKHUX ITHUPOTAX,
MIPE/IIOJarafoT COKPAIeHU
BBIOPOCOB YEPHOTO YTIIEPO/IA.
CyIiecTByIOT Takske TPOEK-
TBI B 00JIACTH 3/[PAaBOOXpaHe-
Hust 1 6100e30IIaCHOCTH.

Ha nnenaprom 3ace-
manun CJIJI taxske paccma-
TpuBaiach 0OCTaHOBKA, CBsI-
3anHas ¢ nangemueir COVID-19. B noknazne, 110roToBjIeHHOM
1pu yyactuu okoJsio 50 akcnepToB us3 Beex crpan — wienos AC,
OBIITH IETATbHO PACCMOTPEHBI PUCKH JIJIST HACETIEHWST apKTHYE-
CKHUX TOPOJIOB ¥ MEPBI TI0 X CHIKEHWIO. JTa TeMaThuKa, 6e3yc-
JIOBHO, Gy/IET TIPUCYTCTBOBATH B KOHTEKCTE OJTHOW 13 Hanboree
BaKHBIX B moBecTke AC B TIepHOJT POCCUIICKOTO TIPEICeaTeNb-
crBa. Ha manubrit MOMEHT HEOOXOAMMO YETKO OCO3HABATh, UTO
CUTYyAIHs ¢ TaHAeMueil B ADKTHKe OCTOXKHIETCS B CUITY y/a-
JIEHHOCTH HacCeJeHHBIX TMyHKTOB. Q6ecmednTs HEOOXOAUMYTO
MEINIINHCKYIO TIOMOIIb B TAKUX YCJIOBUSIX OUY€HB CJIOKHO, YTO
CO3/IaeT PUCKM JIJIsI KOPEHHOTO HACETeHUSI.

[TnarmpyeM pa3BUBaATh MPOEKTHI, KACAIOIINECS TYpPH3-
Ma 1 COXPAHEHUS KYJbTYPHBIX TPAAUIINI KOPEHHBIX HAPOIOB
ApxTukn. ApKTUYECKUi COBeT ysKe MOepsKajl POCCUNCKUN
MIPOEKT 110 COXPAHEHWIO KYJIbTYPHOTO, JUHIBHCTUYECKOTO,
HMCTOPMYECKOTO HACJTIEANsT KOPEHHBIX HAPOJO0B. MYJIbTHKYIb-
TYPHBIII MHTEPHET-TIOPTAJ IO SI3bIKAM U HACJIEANI0 KOPEHHBIX
HapoznoB Apkruku 3amyctat B 2022 r. Hazeemcs, uto mpoekT
3aMHTEPECYeT MOTEHIMATBLHBIX TYPUCTOB U OHU OYIyT UMETh
BO3MOKHOCTD JIa’Ke B YCJOBUSAX MAHAEMUU C COOIIOCHNEM
BCEX HEOOXOMMBIX HOPM M OTPAHWIEHWI MPUKOCHYTHCST K THI-

JE e

csTYesIeTHEMY HACJIEINI0 KOPEHHBIX MAJOUNCIEHHBIX HAPO/IOB.
Baskneiiniee ycsiioBre ycToMunBOTO pa3BUTUST APKTUKU — CO-
TPYAHUYECTBO HE TOJBKO CTPAH-UJIECHOB APKTUYECKOTO COBE-
Ta, HO W CTpaH-HabIoaTesell, 1 BCeX 3aMHTEPECOBAHHBIX BO
B3aMOJIENICTBUH TOCYIapCTB. YeM cuiibHee MapTHEPCTBO, TEM
npounee GyeT pernoHasbHast 6Ge3omacHocTh. Poccust mpuH-
[UTHATHHO BBICTYIAET 32 (POPMHUPOBAHME IMHPOKOTO MEKIY-

the remoteness of settlements. In such conditions,
it is very difficult to provide necessary medical
care, which poses risks for indigenous population.
We are planning to develop projects asso-
ciated with tourism and preservation of cultural
traditions of indigenous peoples of the Arctic. The
Arctic Council has already supported a Russian
project for preserving the cultural, linguistic and
historical heritage of indigenous peoples. A mul-
ticultural Internet portal about the languages and
heritage of the indigenous peoples of the Arctic
will be launched in 2022. We hope that the project
will be of interest for potential tourists, and they
will have an opportunity, even in the pandemic,
in compliance with all the necessary norms and
restrictions, to become acquainted with a thou-
sand-year heritage of indigenous peoples. The
most important condition for the Arctic sustain-
able development is cooperation of not only the
Arctic Council Member States, but also Observ-
ers and all states interested in interaction. The
stronger the partnership, the stronger regional se-
curity will be. Russia crucially stands for forming
a broad international partnership in favor of the
Arctic region sustainable development. During
the Chairmanship of the AC, the Russian Federa-
tion invites both Arctic and non-Arctic countries
for cooperating and forming such a partnership.
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The strengthening of militarization in Arc-
tic latitudes by extraregional countries, in partic-
ular, Great Britain triggers concern. When Great
Britain received the status of the AC Observer,
it undertook certain commitments including the
preservation of the Arctic as an area of peace
and cooperation. Great Britain’s Arctic Military
Strategy declared in 2018 does not help to main-
tain a zone of low tension and lasting security in
the Arctic region. We do not welcome non-Arctic
states’ military activities in high latitudes. The
Russian Federation implementing a purely peace-
ful project in the Arctic does not welcome military
contingents coming from Europe or Asia. Russia
is committed to sustainable economic develop-
ment of the Arctic region in partnership with
other countries. This region plays an important
role in Russia’s economy providing over 11 per-
cent of gross domestic product, nearly 20 percent
of export, and 25 percent of budget. This is the
evidence that the Arctic cannot be the theater of
operations for Russia.

Yes, we have to take measures to ensure
security and uphold our economic interests and
sovereignty. However, the measures taken in this
regard by Russia does not go beyond the solution
of defense tasks. As for reviving military contacts
between Arctic states, the RF is ready for such
a dialogue. The aggravation of the political and
military situation, and increase in confrontation
and tension in high latitudes is not our scenario.
We believe no problems exist in the Arctic, which
require a military solution.

The issues, which should be solved by
means of negotiations, also include the right for
the continental shelf extension in the Arctic. The
submissions are considered within the relevant
UN committee and subcommittee in dialogue
with the countries that submitted these submis-
sions. This is quite a long process, after which
negotiations with the countries whose claimed
borders overlap will begin.

HapO/IHOTO TIAPTHEPCTBA B WMHTEPecaxX YCTOWYMBOTO Pa3BU-
THsT APKTHYECKOTO PeTHoHA. B mepwop mpescenaTerbcTBa B
AC Poccwuiickas Dexepariist npuriamaer K COTPYAHIYECTBY
1 (GOPMHUPOBAHIIO TAKOTO TTAPTHEPCTBA KAaK apKTHYECKHE, TaK
1 HeapKTUYeCKHe CTPAHBI.

Ycurenne MUJINTApU3AMM B apKTUYECKUX TIMTHPOTAX
CO CTOPOHBI BHEPETHOHAJIOB, B YacTHOCTH Bemnkobpuramuu,
BhI3bIBaeT TpeBory. Korma Benukobpuranus mosydnia cra-
tyc Habmiogarenst B AC, oHa B3siia Ha cebst COOTBETCTBYIOTIIE
006s13aTeIbCTBA, B TOM YHCJIE TIO COXPAHEHUIO APKTHKM B Ka-
YecTBE 30HBI MHPHOTO coTpyaHudectBa. OOHApOIOBaHHAS
Benukobpuranueil B 2018 r. Apkruyeckasi BOGHHasi cTpare-
TUsI He CITOCOOCTBYET MOJIEP/KAHUIO B APKTHYECKOM PETHOHE
30HDBI HU3KOW HATIPSKEHHOCTH W MPOYHON GesomacHocTr. He
MIPABETCTBYEM BOEHHYIO IESITEeJbHOCTh B BBICOKUX INMHPOTAX
HeapKTHuueckux rocynapers. Poccuiickass MDepepariusi, peasiu-
3yommas B ApKTHKe cyry6o MUPHBIN MTPOEKT, He TIPUBETCTBYET
MOSIBJICHVIE B HEM BOEHHBIX KOHTHHTEHTOB M3 CTpaH EBpormbi
n Asun. Poccust HacTpoeHa Ha yCTOIYMBOE HKOHOMHYECKOE
OCBOeHME ADPKTHYECKOTO PETMOHA B TAPTHEPCTBE C IPYTUMU
CTpaHaMH. DTOT PETHOH UTpaeT BAXKHYIO POJIb B POCCHIICKOI
aKOHOMUKe, obectieunBast Gosee 11% BasOBOrO BHYTPEHHETO
IPOAYKTa, 0K0J0 20% aKcopTa, 0KoJio 25% OrosKkeTa. ITo 10-
Ka3aTeJabCTBO TOTO, 4TO ApKTHKA /7ist Poccun He MOKeT OBITH
TeaTPOM BOEHHBIX /IeHCTBUI.

Jla, HaM TIPUXOAUTCS TPUHUMATH MEPBI I obectie-
YeHUsT HE30MACHOCTY W OTCTAWBAHUSI CBOWX 9KOHOMUYECKUX
WHTEPEeCOB ¥ CBOETO cyBepeHnTeTa. Ho Mepwl, KoTOpbIe TIpeji-
npuHIMaTcs: Poccueil B 3TOI CBSI3HM, HE BBIXOIAT 32 PAMKHU
perennst 060pOHHBIX 3afad. UTo KacaeTcss BO30OHOBJICHUS
KOHTAKTOB TI0 BOEHHO JIMHUN MEKY apKTUIECKIMI TOCYyap-
crBamu, PO rorosa k Takomy puasory. OcoKHEHIE BOEHHO-
MTOJINTUIECKOH CUTYAIIVH, TOBBIIEHNE KOH(MPOHTAITMOHHOCTH,
HaNPs’KEHHOCTHU B BBICOKUX IITUPOTAX — 9TO HE HAIll CIIEHAPHIL.
Cunraem, 9T0 B APKTHYECKOM PETHOHE HeT mpobiieM, Tpebyto-
X BOEHHOTO PEIIEeHUSI.

K criopHbIM BompocaM, KOTOpbie HEOOXOINMO PEITUTD ITy-
TEeM [IeperoBOPOB, OTHOCUTCS ¥ TPABO HA PacIIpeHre KOHTHHEH-
TaJIBHOTO TIIesbda B APKTHKe. 3assBKH PACMaTPUBAIOTCS B PAMKaX
COOTBeTCTBYyIONIEero Komurera u moakomuretra OOH B anamore
€O CTpaHaMH, TIOJIABIINMH TH 3aIBKU. JTO BeChbMa [ITNTETBHBIN
IPOIIECC, TIOCJIe YeTO MPECTOST TIEPETOBOPHI CO CTPAHAM, C KO-
TOPBIMU 3asIBJICHHBIE TPAHUIIBI GYYT TTEPECEKATHCS.

e -
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Ha Bompocst skyprana « ApKTudecKre BeIOMOCTH» OTBETUII
Bmagnvup Anexcanaposuu [lanos, cenuanbHblil mpeactaBuTesb ['ockopropanun «Pocatoms
10 BOTIPOCAM Pa3BUTHUS APKTUKHU, 3aMECTUTEND TIpe/ceaTesis [ocy1apcTBeHHON KOMUCCUHT
10 BOIIPOCAM PasBUTHsSI APKTUKH, PYKOBOANTENb Paboveil rpyIiibl 10 BOIIPOCAM Pa3BUTHSI
CeBepHOTo MOpPCKOTO TTyTH ['0CyIapCcTBEHHOI KOMICCHU TI0 BOITPOCAM Pa3BUTUSI APDKTUKHI

B.A. TIAHOB: <K APKTHKE ¥ HAC OCOBOE OTHOILEHHWE»

Vladimir A. Panov, Special Representative for the Arctic Development at the Rosatom
State Corporation Rosatom, Deputy Chairman of the State Commission for Arctic Development,
Head of the Working Group on the Northern Sea Route of the State Commission for Arctic
Development, answered the Arctic Herald Journal questions

VLADIMIR PANOV: WE HAVE A SPECIAL RELATIONSHIP
TO THE ARCTIC

— Baagumup Anexkcanaposuy, B Mae Poccust Ha AByX-
JIETHHH TIEPHOJI CTAaHOBHUTCS TpejcenaTeleM ApPKTHYECKOTO
cogerta. Ilo Bamemy MHEHHUIO, Pa3BUTHIO KaKUX HaNpaBJIeHUI
MEKIYHAPOAHOIO COTPYJHHYECTBA HEOOXOIUMO Y/IEJIUTh
nepBooYepeHOE BHUMaHUE ¢ y4eTOM uHTepecoB Poccun?

— Ucropus ocBoennst Apkrtukn n CeBepHOrO MOPCKOTO
IyTH HaunHaeTcs ¢ moxo10B momopoB B XV—XVII BB. Ha Enn-
ceit, O6b 1 Hosyio 3emutio. Ceronst Poccust — eiMHCTBEHHAST
CTpaHa B MUpe, B KOTOPoi 3a [loIIpHBIM KPyroM IpOKUBAIOT
2,4 MJIH. YeJIOBEK U B KOTOPOW IIJIOMIA/[b CYXOIyTHON apKTHye-
cKoii Tepputopuu coctasiisieT 18% tomau crpanst. [Toatomy
K APKTHKE ¥ HaC 0C060€ OTHOIIEHNE.

W3 mepBooOYepesHbIX HATPABIEHUN COTPYAHUYECTBA
s1 GBI BBIZIETUI TEMY GE30MaCHOCTH, B TIEPBYIO OYEPE/b B TIETISIX
COXPaHEHNs KU3HW U 3[[0POBbSI YEJOBEKA U IKOJIOTHYECKON
6€e301acHOCTH APKTHKHU.

Taxske 6OJIBIION MOTEHIMAI UMEET PaCIINpPEHHe HayIHO-
TO B3aMMOJIEHCTBUSI B MHTEpPecax pasBUTHs APKTUKU. B Hacros-
miee Bpemst B Poccnu okosto 500 HaydIHBIX OpraHU3aIiii mpoBO-

— Vladimir Aleksandrovich, in May, Rus-
sia becomes the Arctic Council Chair for a two-
year period. In your opinion, the development
of which areas of international cooperation
should be given emphasis taking into account
Russia’s interests?

— The history of the Arctic and the North-
ern Sea Route development begins with Pomors’
journeys in the 157—17% centuries to the Yenisey,
Ob and Novaya Zemlya. Currently, Russia is the
only country all over the world, in which 2.4 mln
people live beyond the Arctic Circle and in which
the Arctic land area amounts to 18 percent of the
country’s area. That is why, we have a special rela-
tionship to the Arctic.

Among the priority cooperation areas,
I would single out the issue of security, primarily,
for preserving human life and health, and the Arc-
tic environmental safety.
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The expansion of scientific cooperation in
favor of the Arctic development has great poten-
tial. Currently, nearly 500 scientific institutions in
Russia carry out research in different areas associ-
ated with the region. Thus, 489 theses have been
defended for the period of 2008 to 2018; 85 doc-
toral and 404 MPhil theses. Over half of research
related to the Arctic have been prepared in three
areas of socio-economic activities in the Arctic:
geology and mineral resources, aquatic and biologi-
cal resources, and ecology, climate and man.

Another area is cooperation in developing
stable navigation along the Northern Sea Route.
Taking into account recent incident in the Suez
Canal, the diversification of marine logistics be-
comes more and more actual for sustainable de-
velopment of global trade. An extra-late voyage
conducted in this February by the tanker Chris-
tophe de Margerie with escort by the nuclear ice-
breaker 50 Let Pobedy on the return trip make it
possible to anticipate the start of safe year-round
navigation throughout the NSR. According to the
Skolkovo Innovation Center experts, the use of
the Northern Sea Route as an alternative to the
Suez Canal will reduce emissions of greenhouse
gases by 23 percent, while using LNG as fuel —
by 38 percent. The NSR development ensures lo-
gistic risk hedging and improves the global trade
stability.

— The Arctic zone of the Russian Fed-
eration sustainable development is to a great
extent associated with developing its trans-
port structure, primarily, its marine compo-
nent, whose main element is the Northern Sea
Route. How do you assess the current condition
of the Northern Sea Route, high-priority tasks
for its development and expectancy of their
solution?

— The structure of any complex issue is
more convenient to be represented in layers.
As for the NSR infrastructure, one of the most im-
portant layers is the presence of necessary cargo
fleet. Before our very eyes, the state-of-the-art

JAT  WCCJEIOBAHS
B CaMbIX Pa3HbIX
cepax, UMEIOMNUX
OTHOIIIEHWE K 3ITO-
My peruony. Tak,
¢ 2008 nmo 2018 .
samuieno 489 muc-
ceprarii — 85 10k-
Topckux u 404 KaH-
munarckue.  bBosee
MOJIOBUHBI ~ UCCJIe-
JIOBAHMIA, OTHECEH-
HBIX K apKTHYECKON
TeMaTHKe,  TIOJTO-
TOBJIEHBI [0 TPEM
HATIPaBJIEHUSIM  CO-
IUAJIBHO-9KOHOMMU-
YECKOM JIeSITeNTbHO-
CTH Ha aPKTUYECKUX
tepputopusx: «l'eo-
JIOTUST W TIOJe3-
HBbIE HMCKOTIaeMble»;
«Bopxsbie u Guope-
CYPCBI»; «KOJIOTHSI, KIIUMAT U YEJIOBEK>.

Eie oaHO HampaBjeHHE — 3TO COTPYAHUYECTBO B 00-
JIACTU Pa3BUTHS YCTOWYUBOTO CynoxojacTBa 1mo CeBepHOMY
Mopckomy TryTu. C yd4eToM HeIaBHUX MHIMAEHTOB B CyaIlKOM
KaHasle JAuBepCU(pUKAIMS MOPCKOW JIOTUCTUKK TIPHOOPETaeT
Bce OOJIBIIYI0 aKTYaJbHOCTh AJIS YCTONYMBOIO PasBUTUSI MU-
poBoii Toprosiu. CBEPXITO3/THUI pelic, OCYIIeCTBIEHHBIN B SH-
Bape-(espase atoro rosa TankepoMm «Kpucrod ne Mapskepu»
C TPOBOJIKOI Ha 0GPATHOM IIyTH aTOMHBIM JIEZOKOJIOM «50 jieT
[ToGeapr», MO3BOJIAET NPUOIM3UTH HAYAJIO KPYIJIOTOAUIHON
GesomacHoil Hauranuu Ha BceM npotrskernn CMII. Vcmosb-
3oBanue CeBEPHOrO MOPCKOTO TIyTH Kak ajabTepHaTuBbI CyaIl-
KOMY KaHaJIy, IO MHEHHIO AKCIIEPTOB MHHOBAIIMOHHOTO TIEHTPA
«CKOJIKOBO», CHM3WUT BBIOPOCHI MAapHUKOBHIX TazoB Ha 23%,
a npu ucnosnb3oBanuu CIIT B kauectBe TommBa — Ha 38%.
Passurue CMII obecrieunBaeT XeKUPOBaHUE JOTHCTHIECKUX
PYCKOB U [OBBIIIAET CTAOMIBHOCTH MUPOBOIL TOPIOBJIN.

B.A. ITanos / Vladimir Panov

— YcroiiunBoe pa3Butue ApPKTHYECKOii 30HBI Poccuii-
ckoii Menepanun B 00JIBLIOH CTENEHH CBSI3aHO C PA3BUTHEM
€e TPAHCIOPTHO CTPYKTYPbI, B IEPBYIO OYEPEh €€ MOPCKOi
COCTaBJISIIONIEH, OCHOBHBIM 3JIEMEHTOM KOTOPOWH SIBJISIETCS
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Cesepnbriii Mopckoii myTh. Kak BbI olleHHBaeTe Tekyuiee co-
crosine CeBMOpPIyTH, IepBOOYepeIHbIC 3a/1a4U IO €ro pas-
BUTHIO Y O3KH/IaeMble CPOKH UX PelIeHus?

— CrpykTypy J060TO CIOKHOTO BOTIPOca yiaoOHee Mpe/i-
CTaBJATH B Bujie cyioeB. B cayuae nadpactpykrypst CMII onna
M3 CAMBIX BKHBIX CJIOEB — HTO HATMYKME HEOOXOAUMOTO TPy-
30Boro doTa. Y Hac Ha Ts1a3ax GOPMUPYETCST caMblii coOBpe-
MEHHBIN apKTUYEeCKUU TPY30BOH (HIOT, KOTOPHII B OCHOBHOM
COCTOWT U3 CY/IOB JIETOBOTO KJIacca Arc 7, 06eCTIeUnBINIX TIepe-
BO3Ky 6osiee 80% Beex rpy30B B 2020 1. ITOT TEXHOTOTHICCKIH
PBIBOK crenanyn koMnaunu «lasmpom HedTh», «HopHUKETb>,
«Hosarak» n «Cosromdior». «HopHuukenb» moctpons st
cebst MATH KOHTEITHEPOBO30B W OJIMH TAHKEP BBICOKOTO aPKTH-
yeckoro kiacca Arc 7. «CoBkomdior» n «Hosataky 3amycTu-
s Ha CeBepHOM MOPCKOM TYTH Ta30BO3bI GOJIBINOTO JIe/Beii-
ta — 100 toic. TonH, AmuHoit 300 M 1 mupunoit 50 M. «['asmpom
He(dTh» NCIOTB3YET MEeCTh TAHKEPOB Kiracca Arc 7.

Cremytomuii cjioil — 3TO pa3BUTHE TIOPTOBOW WH(Dpa-
CTPYKTYpHL. IIpomomkaeTcss CTpOUTETBCTBO TEPMITHAJIOB CXKU-
JKEHHOTO TIPUPO/THOTO Ta3a M Ta30BOT0 KOHIEHCATa « Y TPEHHUIT»
u «O6¢kuii» B MopckoM 1opty Caberra, MOPCKOro He(TIHOTO
tTepmunaia B 6yxte CeBep U MOPCKOTO YTOJIBHOTO TepMUHATA
Ha 6aze ChIpaIaiicKoro yroJabHOTO MECTOPOKICHHUS B MOPCKOM
nopty /luckcon, Mogepuusupyercs nopt Ilesex.

Bosbioe BHIMaHME yessieTcst 6e30MacHOCTH CYI0XO0I-
crBa. B wacTu HaBWranmoHHo-rugporpahmueckoro obecrede-
HUS CYZI0XO/CTBA Ha Tpaccax CeBepHOTO MOPCKOTO TIYTH TOJIb-
KO B 9TOM TOJLy TIAHUPYETCST TIPOBECTU PabOThl Ha 68 Thicsyax
NPUBEIEHHBIX KUJIOMeTPOB. /711 3TOro MOZEPHU3UPYETCST TPU
ruaporpaduIecKux CyIHA, MPOMOJIKAETCS CTPOUTENBCTBO Ue-
TBIPEX CyZI0B. Bckope HAUHETCS CTPONUTETBCTBO FOJIOBHOTO THI-
porpacduueckoro cyaHa knacca Arc 7.

PasBuBaercsa aBapuiiHo-crmacaTesnbHas cucrema B Apk-
tuke. B 2021 r. Hau"eTcs cTpouTeabcTBO 16 HOBBIX aBapUNHO-
cracaTeTbHBIX CY/I0B PA3INYHBIX THIIOB, KOTOPbIE OY/IyT BBEIE-
HBI B 9KcIuTyaraiuio B 2023-2025 rr.

Arctic cargo fleet is being built, which mainly con-
sists of vessels of ice-class Arc 7 providing trans-
port of over 80 percent of all cargo in 2020. This
technology breakthrough was provided by the
companies Gazprom Neft, Norilsk Nickel, Novatek
and Soovcomflot. The Norilsk Nickel built for its
own needs five container carriers and one tanker
of high Arctic class Arc 7. The Sovcomflot and
Novatek launched gas carriers with a large dead-
weight of 100 thousand tons, 300 m in length and
50 m in width on the Northern Sea Route. The
Gazprom Neft uses six tankers of class Arc 7. The
next layer is the development of port infrastruc-
ture. The construction continues of LNG and gas
condensate terminals Utrenny and Obsky in the
seaport of Sabetta, sea oil terminal in the Bay
Sever and sea coil terminal based on the Syraday
coal field in the seaport of Dikson, and the port
of Pevek is being upgraded.

Particular emphasis is given to the safety
of navigation. In terms of navigation and hydro-
graphic support of navigation on the Northern Sea
Route, works are planned on 68 thousand virtual
km this year only. For this purpose, three hydro-
graphic vessels are being upgraded, and four ves-
sels continue to be constructed. The construction
of lead hydrographic vessel of class Arc7 will soon
begin.

The search-and-rescue system in the Arctic
is developing. In 2021, the construction will be-
gin of 16 new search-and-rescue vessels of differ-
ent types, which will be commissioned in 2023—
2025. In the interests of the NSR users, Roscosmos
launches satellites to ensure remote sounding of
the Earth and communications, and provide hy-
drometeorological information needed to build
safe routes.

ITta6 mopckux onepaiuii (IIIMO) DOTYIT «AToMbaOT> — eAMHBINA JUCIETYEPCKUIN IEHTP YIIPaBICHMs

cynoxojctBoM B akBatopuu CMIT

The Headquarters of Maritime Operations (SHMO) of FSUE Atomflot — a single dispatch center
for navigation control in the waters of the NSR
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The first Arktika-M satellite launched in
the late February already transmits to the Earth
images from a highly elliptical orbit in visible and
infrared ranges. This makes it possible to create
atmospheric models to compile more accurate
forecasts needed to plot routes for vessels and air-
crafts. The second satellite of this series will be
launched in the late 2023.

The Marine Operations Headquarters of
the State Atomic Energy Corporation Rosatom,
a single navigation control center in the NSR
waters functions. It develops navigation routes,
escorts vessels, distributes icebreakers along the
NSR, provides icebreaker assistance, issues sailing
permits, and informs on safety rules in the waters.

Our country’s pride, i.e. nuclear icebreaker
fleet, should not go unmentioned. In addition
to five existing vessels including the icebreaker
Arktika commissioned in 2020, four new vessels
of Project 22220, as well as a powerful icebreaker
of Leader type are being constructed.

Thus, the foundation has been laid to in-
crease freight traffic. The cargo turnover along the
NSR has increased by a factor of 8 and reached
a historical high of 33 million tons for the last six
years only. These data give evidence of the North-
ern Sea Route competitiveness.

— The Northern Sea Route can be called
a year-round transport route. How long is it free
from ice?

— It is free from ice from July to October.
According to the navigation rules in the Northern
Sea Route waters, the criteria of access of vessels
to the NSR waters according to their ice class.

The higher the ice class of vessels, the
higher the ice passing ability taking into account
the current ice conditions and the lower restric-
tions in navigation. The probability of complex
ice formation now is only 1 percent, while it was
15 percent 20 years ago, i.e. the climate is chang-
ing. Currently, vessels of high ice class (Arc 7) are
capable of making 85 percent of voyages, which
forms a new practice of icebreaker support and en-
sures the freight traffic growth with a significant
icebreaker fleet.

— The main driver of the development of
the Arctic zone of the Russian Federation is its
economic development, primarily, the imple-
mentation of resource potential. The develop-
ment of the Arctic region will require the use of
new economically viable and environmentally
benign technologies. The State Atomic Energy
Corporation Rosatom has great experience in
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Cnyrauk «Apkrinka-M» / The Arktika-M satellite

«Pockocmoc» B nHTepecax noJibzoBateseit CMIT 3amy-
CKaeT CIlyTHUKH, KOTOpble OyayT obecreunBaTh MUCTAHIUOH-
HOE 30HIMPOBAHUE 3EMJIH, CBSI3b U TIPEJOCTABJISITH THAPOMETE-
OPOJIOTMYECKUE CBEJEeHUsI, HEOOXOAMMbIE [l BbICTPAMBAHUS
6e30IMaCHbIX MAPIIPYTOB.

3armynieHHbIH B KOHTIe eBpast MePBhI CITYTHUK «APK-
tnka-M» yike kaskbie 30 MUTHYT OTIIPABIISIET HAa 3eMITI0 CHUMKH
C BBICOKOBJLJIMIITUYECKOI OPOUTHI B BUAMMOM 1 MH(DPaKpacHOM
JIMarazoHax. JTo MO3BOJISIET CO3/[aBaTh aTMOChEPHbIE MOJIETN
JUISE COCTaBJIEHUsT 00JIee TOUHBIX IIPOrHO30B, HEOOXOAMMBIX IIPH
(hopmMupoBaHnM MapIIpyTOB Cy/10B 1 aBuaruu. B konie 2023 r.
OyJieT 3amyiieH BTOPOoii CIly THUK 9TOI cepuu.

Oyuknuonnpyer ITabd Mopckux onepanuii ['ockopiio-
paruu «Pocatom» — eAMHBIN JUCIETYEPCKUIT TIEHTP YIIpaB-
JeHust cynoxozactBoM B akparopuu CMII. On paspabarbi-
BaeT MapUIPYThl ILJIABaHUs, 00eCIieunBaeT IIPOBOAKY CYIOB,
paccrabJisiet JieZiokoJibl 1o CMIT, ocyIiecTBsieT JIeIOKOJIbHYIO
MTPOBOJIKY, BBIJIAET paspellieHne Ha TJIaBaHue U WHPOPMUPYET
0 mpaBuJIax 6e30MaCHOCTH B aKBATOPHUHU.

Hesb3st He yHOMSIHYTb W TOPJIOCTb Halleil CTpaHbl —
ATOMHBIH JIeZIOKOJIBHBIN (PIIOT. B 10TI0/IHEHME K TISITH CYTIECTBY -
FOIIUM Cy7/IaM, BKJIIOYas CIaHHbIN B akcturyaTtaiuio B 2020 r. je-
JIOKOJI « ADKTHKa», UIET CTPOUTEHCTBO YE€ThIPEX HOBBIX CY/IOB
mpoekTa 22220, a Tak;Ke MOITHOTO JieJJoKoJIa ThIa «JInmeps.

Takum o6pasoM, 3aoKeH (DYHIAMEHT Ui POCTa TPy-
3010TOKa. TOJIBKO 3a TOCJIEQHUE IIECTh JIET IPy30060pOT 110
CMII yBenmmuniicsa B 8 pa3 u JOCTUT UCTOPUUYECKOTO MAKCUMY-
Ma B 33 MJTH. TOHH. DTH JIAHHbBIE CBUIETETBCTBYIOT O KOHKYPEH-
tocrocodHocTr CeBepHOro MOPCKOTO Iy TH.

— CeBepHblii MOPCKOII MMyTh MOKHO Ha3BaTh TpPaHC-
MOPTHOI1 apTepueil KPyrIoroANYHOro ucnoiab3oBanusa. Kakoit
NepUO/ BpEMEHH OH CBOOO/IEH OT JIEZI0BOTO IIOKPHITHS?

— OT J1eJ1I0BOr0 MOKPBITHS OH CBOOOJIEH C MIOJS 110 OK-
Ta0pb. B cOOTBETCTBMM ¢ NpaBUIaMU ILJIaBaHUs B aKBATOPUU
CeBepHOro MOPCKOTO Iy TH OITPe/IeIEHbI KPUTEPUH JIOTTYCKA CY-
noB B akBatoputo CMII corsacHo nx jrefoBoMy KJtaccy.



POCCUA

Apxmuueckue sedomocmu

UYeM BBIIIE JIEZOBBIN KIACC CY/IOB, TEM BBIIIE TTPOXON-
MOCTB BO JIB/IaX C YYETOM TEKYINeit TeJ0BON 06CTAHOBKHU U TeM
MEHbIITe OTPaHIYEHNH 0 HaBUTaIi. BeposiTHocTh 06paszoBa-
HUSI CJIOKHBIX JIBIOB ceftuac — Bcero 1%, B To Bpemst kak 20 jier
Hasza/[ oHa coctasisiia 15%, To ecth kinmar mensiercst. Ceituac
CyJla BBICOKOTO JieZIoBOTO Kyacca (Arc 7) MOTYT CaMOCTOSTENb-
HO BBITIOJIHSITH 85% PeiicoB, 4To (HOPMHUPYET HOBYIO MTPAKTUKY
JIEZIOKOTBHOTO 06ecTieueH st 1 06ecednBaeT POCT IPY30MOTOKA
IIPH CYIIECTBYIONIEM JIeIOKOJIBHOM (hroTe.

— I'nmaBHBIM ApaiiBepoM pa3BUTHSI APKTUYECKOU 30HBI
Poccuiickoii Menepaiyu siBisieTcs ee X03sICTBEHHOE OCBOE-
HHe, B IIEPBYIO 0Yepe/ib — Peajn3anys ee MUHepPaJIbHO-ChIPb-
eBoro mnorennuaia. OcBoeHne ApPKTHYECKOTO permoHa Io-
TpeOyeT MpUMeHEeHHs] HOBBIX 9KOHOMHYECKH 3(h(eKTHBHBIX
U 3KOJIOTHYECKH 0e30MacHbIX TexHosoruii. Tockopnopanus
«Pocatom» uMeeT OrpoMHbIii onbIT 3(PPEKTUBHOTO peneHus
HIMPOKOTO CHEKTPa 3a/1a4 — OT IHEProodecmeYeH s 10 MOUC-
KOB 1 pa3paGOoTKH MOJEe3HbIX HCKOMAEMbIX, KOTOPbIE BOCTPe-
6oBaHbI B HacTosmiee Bpems. Kak Bam BuauTCs npuMeHeHune
onbita T'ockopmopainuu B pe-

HIEHHH OOLIEro CIEKTpa 3a/1ay
pa3BuTUs APKTHYECKOI 30HbBI?

— Peanuzanust nHBeCT-
MPOEKTOB B APKTHKE TeCHO
CBsd3aHa C 3HepreTnkoil. Pea-
JIN3AIMS  JIOJITOCPOYHBIX — Ha-
MpaBJIEHWI 3aBUCUT OT MO-
JIEPHU3AIMN  HHEPreTUYeCKUX
MOITHOCTEN B ApKTHKe, M3Me-
HEHUsI, TIepecMoTpa U 0OHOBJIE-
HUS SHEPTOCUCTEM — B MEPBYIO
o4epesib B yIaJICHHBIX HACEIEH-
HBIX ITYHKTax.

JHepreTUYecKast cn-
creMa TakKMX IIOCEJKOB JIO-
KaJIM30BaHa, TaM IIOJIb3YIOT-
Ccs B OCHOBHOM /IM3€JIbHBIMU
AJIEKTPOCTAHIMAMU. ['OCKOpIIO-
parust «Pocatoms npejiaraeT coBpeMeHHbIE TPOPBIBHBIE TEX-
HOJIOTMM — aTOMHBIE CTAHIIMU MaJIOi MOI[HOCTH B HAa3eMHOM
W TUIaByYeM UCTIOJTHeHUH. Poccuiickast TiaByvast aToMHasi Te-
mroasiektTpoctanimst (ITATIC) «Arkagemuk JlomoHOCOB» yike
pabotaer B ITeBeke U IOKA3bIBAET, YTO JaKe B TAKMX KIMMATH-
YEeCKU CJIOXKHBIX YCJIOBUSIX U B yIAJIEHHBIX PETHOHAX MOKHO Te-
HEPUPOBATH JIEMIEBYIO 9JIEKTPOIHEPTHIO.

Tockopropais BegeT padoTy M0 CO3IAaHUIO PelleHUi
elle MEHbIIeil MONITHOCTH, KOTOPbIE He TOJIbKO TO3BOJIST CHU-
3UTh CTOMMOCTb 3JIEKTPOIHEPTUH, HO U OYAyT MaKCUMaJIbHO
HKOJIOTHYHBl — HUKAKUX BBIOPOCOB YIJIEKUCIIOro rasa. st mo-
CEJIKOB ATO ellle ¥ KOMMYyHa/IbHast TH(PPACTPYKTYPa, HATIPUMeEP
TentocHabKeHue.

Cremytomuii aTam — 9TO KJIACTEPHBIH MOIX0/] K peain3a-
uu nHBecTpoekToB. Coszpaercs 6e30IacHbIil U 9KOJIOTHYHbII
KapKac, COCTOSIIINI U3 9HEPreTUKH, UH(PPACTPYKTYPHI M TPAHC-

efficiently solving a wide range of problems
from energy supply to prospecting and devel-
opment of mineral resources, which are now in
demand. How do you see the use of the State
Corporation’s experience in solving the general
range of problems for the Arctic zone develop-
ment?

— The implementation of investment proj-
ects in the Arctic is closely associated with the
power sector. The implementation of long-term
trends depends on the upgrade of generating ca-
pacities in the Arctic, modification, revision and
renewal of power systems, primarily, in remote
communities.

The power system of such communities
is localized; diesel power plants are mainly used
there. The State Atomic Energy Corporation
Rosatom offers the state-of-the-art breakthrough
technologies, which are onshore and offshore small

nuclear power plants. The Russian floating nuclear
thermoelectric plant Akademik Lomonosoov already
operates in Pevek and shows that cheap electric
power can be generated even in such complex cli-
matic conditions and remote regions.

The State Corporation works on develop-
ing solutions for even smaller capacity, which not
only allow to decrease the cost of electricity, but
will also be as environmentally friendly as possi-
ble: no carbon dioxide emissions at all.

The next stage is a cluster approach to im-
plementing investment projects. A safe and en-
vironmentally friendly framework consisting of
power sector, infrastructure and transport, sys-
tematizing and accelerating all business processes
is being created.
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— The pandemic shows how vulnerable
and fragile the present-day world is. The issue
of food supply for the population of Russia’s
northern regions is of strategic significance. Is
the state regulation of food supply processes at
the expense of the state order system consid-
ered and who do you think should be responsi-
ble for this process?

— The Northern Sea Route should become a
route for regular container shipping. The cabotage
plays an important role in ensuring the Northern
Delivery to remote Arctic regions.

By the order of Deputy Prime Minister of
the Russian Federation Government Yu.P. Trut-
nev, the State Atomic Energy Corporation Ros-
atom together with federal and regional execu-
tive authorities shall submit to Government the
Northern Delivery analysis and proposals to im-
prove economic mechanisms of its implementa-
tion taking into account delivery routes along the
Northern Sea Route.

It is my belief that the development of re-
gional maritime traffic between Saint-Petersburg
and Vladivostok will make it possible to increase
effectiveness of cargo shipping and lead to an in-
crease in their cost. It is also important to maxi-
mize the use of river-sea vessels in basins of Arctic
rivers during the navigation period. Thus, the pre-
requisites to bring the economies of the Far North
to the whole other level are created in conjunction

ith the u ctor. '
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[OpTa, CUCTEMATU3UPYIONIMI U YCKOPAIONIHiI Bce OU3HeC-TIpo-
11€CCHI.

— ITannemus nokasaia, Kak ysi3BUM U XPYIOK COBpe-
MeHHbIi Mup. Bonpoc npo10B0bCTBEHHOro 00€ecieyenns Ha-
ceJieHHS CeBepHBIX paiioHoB Poccun mMeeT crparermieckoe
3HaveHue. PaccmarpuBaercs Jid rocyZIapCTBEHHOE PeryJupo-
BaHHe IPOIECCOB MPOIOBOJIbCTBEHHOTO 00ECIIEYEHHsT 3a CUET
CHCTEMBbI TOCY/IapCTBEHHOTO 3aKa3a M KTO, Ha Ball B3IJIS,
JIOJ;KEH OTBEYaTh 3a 9TOT mpoliecc?

— CeBepHbBIIT MOPCKO TTyTh JIOJIZKEH CTAaTh MapIIpyTOM
JUIST PETYJISIPHBIX KOHTEITHEPHBIX IIepeBo3oK. KaboTax urpaer
HEMAJIOBAKHYIO POJIb B 0OECIIeYeHIE CeBEPHOTO 3aB03a B y/a-
JIEHHBbIE ADKTHUECKUE PETUOHBI.

[To mopyuenwio Bulle-ipeMbepa rnpasutebeTsa Poccuii-
ckoit Menpepanuu FO.11. TpyrHesa ['ockopriopanust «Pocatoms
COBMECTHO ¢ (he/lepaIbHBIMKI ¥ PETMOHATIBHBIMU OPTaHaMU HC-
MMOJIHUTETLHOW BJIACTH JIOJKHA MPEJICTABUTD B TPABUTEIHCTBO
aHaJIN3 CEBEPHOT0 3aB0O3a M TIPEJJIOKEHUS TI0 COBEPIIIEHCTBOBA-
HUIO 9KOHOMUYECKNX MEXaHU3MOB €r0 OCYIIECTBJICHUS C yue-
TOM WMCITOJTh30BAHUST MAPIIPYTOB J0CTaBKU 110 CeBepHOMY MOP-
CKOMY TyTH.

ITo MoeMy yGexIeHI0, PasBUTHE PErHOHAIBHBIX MOP-
ckux nepeBosok Mexay Cankr-Ilerepbyprom u BiagusocTo-
KOM IO3BOJIUT MOBBICUTH A(D(HEKTUBHOCTL TPAHCIOPTUPOBKHU
IPY30B U NIPUBEET K CHUKEHUIO UX CTOMMOCTH. 3]IECh TaKXKe
Ba)kKHO MaKCHMAaJIbHO KCIIOJIb30BATh Cyla <peKka-Mope» B bac-
ceifHaX apKTUYECKUX PEeK B HABUTAIIMOHHBIN ITepuoi. Takmm
06pa3oM, B KOMILIEKCE C MOAEPHU3MPOBAHHOMN IHEPreTUKOM

03JIaI0OTCS TID

X MeskayHapoaHbIil GopyM « APKTHKA: HACTOSIIIEE U OyyInees

X International Forum The Arctic: Present and Future
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Paboma Apxmuueckozo cosema

J apc- Ommo P eﬁepceH, OBIBIITHIT HCTTOJMHUTEbHBII cekpeTapb Paboueil TpyTIbI 1o
peanusainuu [IporpaMMbl apKkTHYecKoro MonuTopunra u orieHkn (AMAP)

Kpucmuna Baep, CexpertapuaT APKTHUYECKOTO COBETA

«PABOYHME NOLHAZKHM» YCTIEXA

Lars-Otto Reiersen, previous AMAP executive secretary
Kristina Baer: , Arctic Council Secretariat

THE WORKHORSES BEHIND THE SUCCESS

Pab6ora Apk-
THYECKOTO coBeTa
HACTOJIBKO Hepas-

PBIBHO CBsi3aHa C Ji€sI-
TEJIBHOCTBIO €ro IIECTH
pabourx TPy, YTO
HEBO3MOKHO HaIlCaTh
o gocrmkernsx Cosera
6€e3 CChLIKM Ha UX I1IPO-
€KTBI, HPOrpPaMMbI MO-
HUTOPHHIA, OTYETHI U OlleHKU. cTopus pabouux Ipyiil, oHa-
Ko, mpeziiectyer ucropuu camoro Cosera. OHa GepeT Hauano
B KoHIle 1980-X T0O0B 1 MPOAOJIKAETCS 10 KOHIIA MSITOTO TIEPH-
ona mipezacenatenbcta B 2006 1. C nctopueii BCItoMoraTeIbHBIX
opraHoB xoporrro 3uakoMm Jlapc-Otrto Peliepcen, ogun n3 cos-
Jareseil 1 ObIBHIMIA MCIIOJIHUTENbHBIN cekperapb IIporpaMmbl
apKTHYECKOr0 MOHHUTOPUHIA W OILEHKHU. [IpuBOAUM HCTOPHUIO
«IIECTEPKH» C €T0 CJIOB.

Xpy1nKoe cocTosiHMe OKpYsKatonieil cpeibl ApDKTUKH

B xomnte 80-x rozioB mpoIIoro Beka coCTosTHuE APKTUKHI
BHYIITAJIO TPEBOTY. 3arpsi3HEHUE MTPOMBIIIIEHHBIX PAiiOHOB CKa-
3asoch Ha akostoruu Kpaittero CeBepa, HaKaImBasich B OKpysKa-
[0IIEel cpejie U JKUBBIX OpranuamMax. KucjioTHbie oK1 IIpoTuTa-
JIY TIOYBY 1 03epa ceBepHoil DeHHOCKaHIMHABUN, CEBEPO-3a11a/ia
Cogetckoro Cotosa 1 Boctouno# yactn Kanaipl. Pagnonykams,
cJie/Tbl UCIIBITaHuiT siiepHOTO 0pyskust B 50—60-X roax mpoIioro
Beka 1 apapun Ha YepHoObLabekoit ADC oTpasuanch Ha apKTHye-
CKOW PaCTUTETHHOCTU U KUBOTHBIX, MACYIIUXCS HA JIUTIATHUKAX.

ITHU 3arps3HIOININE BellecTBa U aTMOChepHbIE 3arpsizHe-
Hust 661 MHANG@EPEHTHDI K HAIIMOHANbHBIM IPAHUIIAM M OKa-
3BIBAJIN BIUSHKME Ha APKTUKY 110 00e CTOPOHBI JKEJE3HOTO 3aHa-
Beca. U x0T pervoH Obla M3PaHeH ACCATUICTUAMU XOJIOAHON
BOWHBI, €r0 XPYIKOE COCTOSIHUE HE OCTABAJIOCHh HE3aMEUEHHBIM.
B 1987 r. coBerckuii iuaep Muxawn Fopbaues ¢ TpuGyHbI B Myp-
MaHCKe BBICTYIINJI C UCTOPUYECKON PEUbIO, IPU3BAB aPKTUUYECKUE
roCy/IapCTBa K COTPYHUYECTBY B PENIEHUH HACYIHBIX 9KOJIOTH-
yecKux mpobJeM Ha CBOUX CEBEPHBIX TEPPUTOPHX (TaK HashiBa-
eMble MyPMaHCKHe WHUITMATUBBI — BHEITHETIOJUTHYECKIE TIPEe/I-

The work of the Arctic Council is so in-
tricately linked to its six Working Groups that
it would be impossible to write about the Coun-
cil’s accomplishments without referring to their
projects, monitoring programs, reports and as-
sessments. The story of the Working Groups,
however, predates the Council itself. It begins
in the late 1980s and extends as far as to the
end of the fifth Chairmanship cycle in 2006.
One person who is intimately familiar with the
subsidiary bodies’ origins is Lars-Otto Reiersen,
one of the creators and former executive secre-
tary of the Arctic Monitoring and Assessment
Programme. With his help, the story of the six
is retold.

Prelude — The fragile state of the Arctic
environment

The Arctic was in an alarming state at the
end of the 1980s. Pollution from industrialized
areas deposited in the High North and accumu-
lated in the environment and animals. Acid rain
permeated soils and lakes of northern Fenno-S-
candinavia, the northwestern Soviet Union and
eastern Canada. Radionuclides, remnants of nu-
clear-weapon testing during the 1950s and 1960s
and the Chernobyl accident, deposited on Arctic
vegetations and contaminated animals grazing
on lichen.

These contaminants and pollutants were
indifferent of national borders and affected the
Arctic on either side of the iron curtain. And,
although the region was torn by decades of the
Cold War, its fragile state did not go unnoticed.
In 1987, the Soviet leader Michael Gorbachev
stepped on a podium in Murmansk and delivered
a historical address, calling on Arctic States to
collaborate on the pressing environmental issues
in their Northern territories.
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He had set the ball in motion and neigh-
boring Finland was prepared to join the match.
In 1989, the Finnish Foreign Minister and the
Minister for the Environment invited the Arctic
States to Rovaniemi to discuss how they could
address the degradation of their shared Arctic.
Jointly they identified six specific pollution is-
sues that needed urgent attention: persistent
organic contaminants, oil pollution, heavy met-
als, noise, radioactivity, and acidification. The
delegates agreed to reconvene in two years for a
Ministerial meeting — in the meantime, there was
homework to be done.

Four Task Forces
for an Arctic Environmental
Protection Strategy

Norway and the Russian Federation took
on the task to determine whether it would be
possible to set up a monitoring program for the
Arctic. When the Norwegian delegates came
back to Oslo, they called Lars-Otto Reiersen,
then working for the State Pollution Control Au-
thority and leading an assessment on the North
Sea, for a meeting. “They asked me to look into
the task. So, I talked to some of my friends at the
agency who were working with EMEP, the moni-
toring program for long-range transmission of air
pollutants in Europe, and we put together some
ideas from our experiences in atmospheric and
marine monitoring.” The new Arctic program
should as much as possible be based on existing
international and national programs.

In March 1990, Lars-Otto Reiersen and
Pal Prestrud from the Norwegian Ministry of
Environment went to Leningrad, today’s St.
Petersburg, to present the ideas to the Russian
counterparts at the Arctic and Antarctic Re-
search Institute. “We had a good meeting with
our Russian colleagues, and they liked the idea”,
said Lars-Otto Reiersen.

The ice was broken and Reiersen and his
colleagues did not idle. They arranged a science
conference in Oslo in November of the same
year with more than 100 experts from all Arctic
States, Germany, the United Kingdom, and the
International Arctic Science Committee, IASC.
Based on the documents presented to the Len-
ingrad meeting, Reiersen and his colleagues put
the existing plans on the table. “We discussed
which issues should be prioritized, if for exam-
ple climate change should be included. But it
was decided that we should focus on pollution
issues, the recently established Intergovernmen-
tal Panel on Climate Change, IPCC, would cover
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noxenns Tenepanbroro cexperaps 1K KIICC M.C. T'opbauesa,
caenantbie 1 okrsa6pst 1987 r. B MypmaHcke).

OH npuBeJI Mstu B IBIKeHNe, 1 cocenHsst DuHistHams Gblia
TOTOBa MpUCOeMHUTHCS K Matay. B 1989 r. munmcTp mHOCTpaH-
HbIX Jies1 DUHISHINT 1 MUHUCTP TI0 BOITPOCAM OKPYsKaloleit cpe-
JIbl TIPUTJIACK/IM apKTHYECKUe TOCyAapcTBa B PoBaHueMu, 4ToObI
00CyIMTh, KAK OHU MOTYT PELINTh IPoGJIeMy Aerpajaiun ApKTi-
k. COBMECTHBIMHU YCUJISIMA OHU OTPEEIJIN TeCTh KOHKPET-
HbIX TPOGJIEM 3arPSI3HEHNUS, TPEOYIOMIX HEOTIOKHOIO BHIMAHMSI:
CTOMKWE OpraHnmdyeckue 3arpsisHUTeN U, HedTsSHOe 3arpsisHeHue,
TSKEJIble METAJLIBI, IYM, PaIHOaKTUBHOCTb U To/KuCAeHue. [le-
JIeraThl JIOTOBOPUJIMCH BCTPETUTHCSI CHOBA HA YPOBHE MUHUCTPOB
yepes JIBa TO/1a, a II0Ka HaJlo OBLIO CEIaTh «IOMAIIHIOK PaboTy».

Yerbipe crieriuasibHble rpyibl 1o CTpaTernu
3alUThI OKPYsKalolel cpe/ibl ADKTUKHI

Hopserus u Poccuiickas Denepanys B3sau Ha cebst 3a-
Jlaqy OTpeIeJIUTh, MOKHO JIM CO3/IaTh MTPOTPAMMY MOHUTOPUHTA
Apxruku. Ilocne Bosspanienusi B Oci0 HOPBEKCKHE JIeJIETaThl
nozsormsN Jlapcy-Otro Pefiepceny un 10roBOpuInch 0 BCTpeye.
Torga on paGoran B ['ocyzapcTBEHHOM yIIpaBjieHUH 10 60pbOe
€ 3arpSIBHEHUSIMY ¥ BO3TJIABJISLT [ PyTIITy HayYHOI OIleHKY 3arpsi3-
nernsi CeBepHoro Mopsi. «OHU TIOTIPOCUIIM MEHSI BHUMATEJIbHO
M3YYUTH ITY 33j1a4y. S MOrOBOPHII C HEKOTOPBIMH M3 MOUX JIPY3€il
B YnpasjieHuu, Kotopsie paboranu 1o nporpamme EMEP (cos-
MeCTHasl MPOTpaMMa MOHHMTOPUHTA W OIEHKHU JaJbHEro aTMoC-
(hepHOTO TIEpeHOca 3arpsasHAIMX BeliecTB B EBpore. — Ped.),
U MbI 0000IININ HEKOTOPbIE WEH U3 HAIIEro ONbITa B 00JIACTH
MOHUTOPUHTA aTMOCHEPHI U MOPsI», — TIOIEIUIICS BOCIIOMIHA-
HusiMu Peiiepcer. HoBast apkTrueckast porpaMma I0JKHa Oblia
MaKCUMaJIbHO OCHOBBIBATHCS HA CYIIECTBYIONIMX MEKYHAPO/I-
HBIX Y HAIIMOHAJBHBIX ITPOTPAMMAX.

B mapre 1990 r. Jlapc-Otro Peiiepcen u Ilon Ipectpyn
n3 MuHuCTepCTBa OKpYsKalolieil cpebl HopBerun oTnpaBuimich
B Jlenunrpag, Heie Cankr-IlerepOypr, 4TOObI IPEACTABUTH CBOK
unen poccuiickuM xosuteram n3 HMM Apktukm m AHTapKTUKH.
«¥Y Hac cocTosyiach MJIOJAOTBOPHAS BCTpeYa € HAIIMMU POCCHUII-
CKUMU KOJIJIEraMu, 1 MJiesl UM TIOHPaBUJIach», — pacckasai Jlapc-
Orro Petiiepcen.

Jlem Tpomysicst, m Peitepcen ¢ kosieramMu He CTajiu Te-
psITh BpeMsi. B HosiGpe Toro ke roga oHu opranusosaau B Ocjio
Hay4yHyI0 KoHpepeHuuo ¢ ydactuem Oosiee 100 skcreproB us
BCEX aPKTUYECKMX TrocyaapcTs, lepmanum, BesukoOpuraHuu
u Mexynapoanoro apkrudeckoro Hayanoro komurera (IASC).
OCHOBBIBAsICh Ha JIOKYMEHTAX, MPEJCTABICHHBIX HA JIEHUHTPA/I-
CKOi1 BcTpeue, Peliepcer 1 ero KoJuiern pacckasasiu o mjraHax Mo-
HUTOPUHTa APKTUKH. «MBbl 00CYANIN, KaKie BOIIPOCHI TOJKHbI
ObITh [IPHOPUTETHBIMI, €CJIM, HAIIPUMED, BKJIKOYUTh B OBECTKY
usMeHeHue kauMara. Ho ObLI0 PelLIeHo, 4To HaM CJIeyeT cocpe-
JIOTOUNTHCST HA BOIPOCAX 3arpsi3HEHUS, a acleKTaMU KJIuMara
3aiiMeTcsT HeJlaBHO co3fanHas MesKnpaBUTebCTBEHHAS TPYTINa
akcreptoB 1o n3menenuio kanmara (IPCC)», — nogesncs Boc-
nomuHanusgMu Petiepcer. K MomeHTy okoHUaHUS KOH(EPEHTTT
OHM HAMETUJIW TIJTaH TIPEJIIOJIaraeMoil IPOrpaMMbl 9KOJIOTHYe-
CKOTO MOHUTOPHHTA U OIIEHKH APKTHKH.



JAHWS NUCJIAHANA KAHAIA HOPBEIUA POCCHS CIIA OUHJ/LAH/INA IIBELA

Crycra nosrosa, B utone 1991-ro, npezpcraButent aprTu-
YECKHMX TOCY/IAPCTB BCTPETUJIMCh B PoBaHMEeMU, KaK ¥ JIOTOBapHU-
BaJIMCh, Byayun riyboKko 03ab0ueHbl YIposaMu JIJisi OKpY Karomei
cpezibl APKTUKH, OHU MOAIICANHN JIEKIaPaIfio, B KOTOPOH yTBEP:K-
nanace Ctpaterus 3anutel okpyskatorieii cpebt Apkruku (AEPS).
B kauecTBe 0/1HO¥ U3 Mep B Hee BOIILIN TIJIAHBI 110 OCYIIECTBIECHUIO
MPOTPAMMBbI 9KOJIOTMYECKOTO MOHUTOPUHTA U OIEHKH APKTHKH.
Kpome Toro, MUHKECTPBI 110 IIPobJIeMaM OKPYKAIOIIEH Cpe/ibl Pelii-
JIM, 9TO HEOOXOAMMO CO3[aTh MEXaHU3MBbI JIJIsI PEIeHUs TPobIeM
COXpaHeHUsT apKTUUecKo Iophl 1 hayHbI, 3aMNTH APKTHYECKOH
MOPCKOI Cpe/ibl U MpPeNyIpeRIeHIs], TOTOBHOCTH W JIMKBUIAIIUH
upesBblyailHbIX cuTyanuid. OHM obecHeurin Co3IaHne YeThIpex
CIIETUAIBHBIX TPYIII, KOTOPbIE JOJIKHBI TOMOTATh B PEATU3AIUK
Crparernu, crnocoGCTBOBaTh HAYYHOMY COTPYAHHYECTBY U YJIyd-
aTh MOHUMAHUE Ty Teid, ICTOUHUKOB W TIOCIEACTBUI 3arpsi3HEHUST
B ApKTHKe. DTHMU CIEIUATbHBIMU IPYIIIAMU — «PabOurMHU JIO-
IIalKaMi», KaK MIPaBUJIbHO HasBasl MX OBIBIIMIT IpejacenaTesb Pa-
Goueli rpyIIIb 110 peamsaiu [IporpaMMbl apKTHYECKOTO MOHUTO-
putra u oneHkun (AMAP) [lasun Croys, — Gbuin Pabouas rpyiima
o peasuzaru [IporpaMMbr apKTHUECKOTO MOHUTOPUHTA U OTIEHKH
(AMAP), Pabouas rpyiia 1o COXpaHeHHI0 apKTUYECKON (DJIopbI
u daynsl (CAFF), Pabouas rpyiia 1o samqure apKTHIecKOl Mop-
ckoii cpeasl (PAME) u PaGouast rpymia 1o mpeaynpeskiaeHuo, ro-
TOBHOCTH ¥ JIMKBU/IAINY Ype3Bbruaitabix curyaimil (EPPR).

He Tosbko 3alluTa OprH{aIOH_Ieﬁ Cpe/bI

Ha nepBom 3aceziannu Ha ypoBHE MUHUCTPOB 0 BOIIPOCAM
CrpaTerun 3anuThl OKPYKAIOIIEH cpeibl ADKTHKH, KOTOPOE CO-
crosizioch B 1993 r. B Hyyke, MUHUCTPBI 0I00PHIIN JEATETBHOCTD
ATON «YEeTBEPKU» 1 MPeoOPasoBali €e U3 BPEMEHHBIX CIIeI[alb-
HBIX TPYIII B IIOCTOSIHHBIE paboune rpyiibl. «Pabouas rpyiia mo
peasym3anuu [IporpaMMbl apKTHYECKOTO MOHUTOPUHTA U OIEHKH
(AMAP) npezicraBusa Ha 3TOH BCTpeye MePBbI OTYET O COCTOS-
HUW JIeJl — OY€Hb CKPOMHBII, HO MO CYIIECTBY IPUHSATHIX Mep T10
YCTPAaHEHUIO 3arpsisHeHuit. Mbl Takske BHJIEJIU TIOCJETHUE JIBA
roj1a, 4To MeKIpaBUTEIbCTBEHHASI TPYIINA SKCIIEPTOB M0 U3MEHE-
Huto kimMata (IPCC) He cienuT 3a TeM, 4TO TPOUCXOHUT CeBEP-
Hee 60-ro Tpajsryca. B cBS3M ¢ 9TUM MBI TIPEJJIOKUIN BKIIOUUTh
B Hallly pabOTy BOIPOCHI KJIMMaTa, U 9TO IPEAJIOKEHNE ObLIO IPHU-
HATO», — pacckasan Jlapc-Otto PeitepceH, ToraantHuii MCIIOTHU-
TeJIbHBINA cekpeTapb Paboueil rpymibl mo peanusamu [Iporpam-
MBI aDKTUYECKOTO MOHUTOPUHTA 1 OlleHKHN KanMaTa (AMAP).

[ToMumMo MOHMTOPWHIrAa KJIWMaTa MHHUCTEPCKAsl BCTpe-
ya B Hyyke mana TOJYOK Pa3BUTHIO €Ille OJHOW MPUOPUTETHON
o6iactn CrTpareruu samiuThl OKPYy’Karomieil cpeabl APKTHKM:
YCTOWYMBOMY PA3BUTHIO, BKJIIOYAS YCTONUYMBOE UCIIOJIb30BAHUE
BO300HOBJISIEMBIX PECYPCOB KOPEeHHBIMU Hapogamu. C 910il 11e-
JIbIO MUHWCTPbI COTJIACUJIINCH CO3/IaTh CHEIMAJIbHYIO IPYIILY 110
ycroitunsomy passutuio SDWG, kotopast oske T0JKHa Oyaer
[IPEBPATHUTHCS B IIATYI0 pabouyto rpyiiny B pamkax CrpaTeriu 3a-
IITUTHI OKPYKAtoIeil cpejibl APKTUKH.

Ha niepBoii BcTpeue APKTHYECKOTO COBETA HA YPOBHE MU-
HUCTPOB B VIKajyuTe apKTHUYECKHE TOCyIapeTBa yupeaumiu Pabo-
YyI0 TPYIIY TI0 YCTOHYNBOMY Pa3BUTHIO, KOTOPAsi, B YACTHOCTH,
3aHSIIACHh BOMPOCAMU, KACAIOMUMUCS JIeTei N MOJIOJEKU APKTH-

the climate aspect”, he recalled. By the time the
meeting adjourned, they had drafted a work plan
for a possible Arctic monitoring and assessment
program.

Half a year later, in June 1991, the Arc-
tic States met in Rovaniemi as agreed. Deeply
concerned with the threats to the Arctic envi-
ronment, they signed the declaration that would
establish the Arctic Environmental Protection
Strategy (AEPS). The plans for an Arctic mon-
itoring and assessment program were integrated
as one measure to this strategy. In addition, the
Environment Ministers decided that mecha-
nisms were needed to address the conservation
of Arctic flora and fauna, the protection of the
Arctic marine environment and emergency pre-
vention preparedness response. They equipped
the AEPS with four Task Forces that would help
them to implement the strategy, foster scientific
cooperation and increase the understanding of
the pathways, sinks and effects of pollution in
the Arctic. These Task Forces — or workhorses as
the former AMAP Chair David Stone appropri-
ately named them — were AMAP, CAFF, PAME
and EPPR.

Moving beyond solely protecting
the environment

At the first AEPS Ministerial meeting,
which took place in Nuuk in 1993, the Ministers
welcomed the efforts of the four and promoted
them from temporary Task Forces to more per-
manent Working Groups. “AMAP delivered the
first status report at this meeting, very simple but
to the point on pollution actions. We had also
seen over the past two years that the IPCC did
not look north of 60 degrees. So, we made a pro-
posal to include climate issues in our work and it
was accepted”, said Lars-Otto Reiersen, by then
the executive secretary of AMAP.

Besides climate change, the Nuuk Minis-
terial gave rise to another focus area of the AEPS:
sustainable development, including the sustain-
able use of renewable resources by Indigenous
peoples. To that end, the Ministers agreed to set
up a Task Force on Sustainable Development and
Utilization, which later should turn into the fifth
Working Group under the AEPS.

At the Arctic Council’s first Ministerial
in Iqaluit, the Arctic States established the Sus-
tainable Development Working Group, which
would inter alia address issues related to Arctic
children and youth, health, resource manage-
ment, and national sustainable development
strategies.
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A need to act upon the knowledge

Around the same time, in 1997, AMAP re-
leased its comprehensive report Arctic Pollution Is-
sues: State of the Arctic Environment, which raised
increased concern among the Arctic States. “They
decided that a follow-up mechanism was needed
that could address the pollution sources identi-
fied by AMAP, and Norway was asked to prepare
a draft plan of action, which could be presented
to Ministers in Iqaluit”, said Lars-Otto Reiersen.

The Arctic Council Action Plan to elimi-
nate pollution of the Arctic environment (ACAP)
was designed to act as a strengthening and sup-
porting mechanism for national actions. Its most
important function would be to ensure that Arc-
tic States prevented adverse effects, reduced and
ultimately eliminated pollution in the Arctic en-
vironment. One important tool of ACAP would
be its pilot projects, starting off with a trial to
phasing out the use of polychlorinated biphenyls
(PCB), a group of harmful chemicals used in in-
dustry, and manage PCB-contaminated wastes in
the Russian Federation — an initiative that the
Ministers welcomed and supported.

Two years later, ACAP was endorsed and
adopted by the Arctic States at the Barrow Min-
isterial in 2000, but it would take until 2006 be-
fore the Ministers approved ACAP as a Working
Group. At that point, they simplified the name to
Arctic Contaminants Action Program and kept
the acronym.

Epilogue — A unique Arctic

knowledge bank

The challenges the Arctic faces today are
even more dire and interlinked, but the co-oper-
ation and capacity to deal with challenges are at
a significantly higher level. The ambitious work
of the six Working Groups is the driving force of
the Arctic Council. The common knowledge and
capacity building creates a stronger foundation
for the Council to contribute to fulfillment of and
follow-up on international conventions for pro-
tection of climate, ecosystems and biodiversity in
the Arctic.

This article was written for the Arctic Council mag-
azine Pathways, the full version will be published at the
12 Ministerial meeting of the Arctic Council in May 2021:
Arctic Council — The Arctic Council (arctic-council.org)

Homnas eepcusi cmamou  G6ydem onybaukosa-
na 6 acypnane Apkmuuecrozo cosema Pathways x 12-
MY MUHUCTEPCKOMY 3ace0anuto Apxmuueckozo cosema
(arctic-council.org) 6 mae 2021 2.
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KW, 3/I0POBbsl, YIIPABJIEHUS PECYPCAMU U HAITMOHAIBHBIX CTpaTe-
U yCTOMYUBOTO PA3BUTHS.

HeobxoamMocTh 1eiicTBOBATh HA OCHOBE 3HAHUU

[TpumepHo B TO ke BpeMs, B 1997 1., Pabouas rpyrina mo pea-
J3ary [TporpaMMbr apKTIHYECKOr0 MOHUTOPHHTA U OIIEHKH BBIITY -
cTrIa BeeoObeMIToNuil fokaz «IIpobGeMbl 3arpsisHeHust ApKTU-
KU COCTOSTHUE OKPYsKalolel cpeibl APDKTHKH», KOTOPBIN BbI3BAJ
HOBBIIIEHHYI0 03a00YEHHOCTh APKTUYECKUX TrocynapcTB. «OHu
PELINIIH, YTO HEOOXOIUM MEXaHU3M MOCJIEeIYIOMNX AeiCTBIMH, KO-
TOPBIA MOI ObI YCTPaHUTh UCTOYHUKHU 3arpsi3HEHNsI, BbISIBJIEHHbIE
Pab6oueii rpymoii o peasmsauu IIporpaMMbl apKTHYECKOTO MO-
HUTOPHHTA ¥ OlleHKU, 1 HOpBEruio nonpocuin nojroToBUTh Mpo-
eKT IIJIaHa JECTBIH, KOTOPBII MOKHO ObLIO ObI IPEACTABUTh MI-
nucrpam B Ukanyure», — pacckaszan Jlapc-Otto Peiiepcen.

Boin paspaboran mian AefcTBUil APKTUYECKOTO COBETa 110
yCTpaHeHUIo 3arpsa3Henus okpyskatomieit cpesibl Apktuku (ACAP),
MIPU3BAHHBIN CHITPATh POJIb YKPEIJISIOMIETO U MOJIEPKUBAIOIIETO
MeXaHu3Ma JIefCTBUI Ha HAIIMOHAJILHOM ypoBHE. Ero camas Bax-
Hast (QyHKIs OyleT 3aK/I04aThCsl B TOM, YTOObI TapaHTHPOBATh,
4TO APKTUYECKHE TOCYAAPCTBA IPEJOTBPAIIAIOT HeOJIaronpusT-
HbIE MOCJEICTBYS, COKPAIIAIOT U B UTOTE YCTPAHSIOT 3arpsi3HEHIE
oKpy:katonieit cpenbl ApkTUKE. OHAM U3 BaKHBIX MHCTPYMEHTOB
ana feiicteuii CoBeTa Mo yCTPAaHEHUIO 3arpsI3HEHMST OKPYIKar0-
el cpeabl APKTUKK JOJGKHBI OB CTaTh €ro [MUJIOTHBIE POEK-
ThI, HAYMHAS C 9KCIEPUMEHTA TI0 MCHOJb30BAHUIO W 3aKAHYMBAs
MOATAMMHBIM OTKA30M OT HCIIOJB30BAHUS TOJUXJIOPHUPOBAHHBIX
maennnon (I1X/]), rpymnimsl BpeqHbIX XUMUYECKUX BEIECTB, HC-
MOJTb3YEMbIX B TIPOMBIIIJIEHHOCTH, U YIIPABIECHUEM OTXOJAMH, 3a-
rpssHennbiMu 11X/, B Poccuiickoit Deepanun (MHUIIMATHBA,
0100peHHast ¥ OIEPIKAHHASI MUHICTPAMH ).

JBymsa romamu mosxke, B 2000 1., muaH geiicTBuit Apk-
THUYECKOTO COBETA M0 YCTPAHEHWIO 3arPSIBHEHWS OKPYIKAIOIIEH
cpenbl ADKTHKU ObLI 0f00peH W IPUHAT apKTUYECKUMU TOCY-
JapcTBAMM Ha MUHUCTEPCKOH KoH(bepeHiun B bappoy (Ausicka,
CIITA), Ho noTpeboBamoch Bpems, npexie yeM B 2006 T. MuHU-
CTPBI YTBEP/IUJIN [IJIAH JIEUCTBIIT APKTUIECKOTO COBETA O yCTPa-
HEHUIO 3arPSIBHEHMS OKPYsKAoIIel cpe/ibl APKTHKN B KauyecTBE
HasBaHKs paboueil rpyimnbl. Toraa OHU YIPOCTHIIN €ro 10 Ha3Ba-
Hust Pabouast rpylimna 1o yCTpaHEHHIO 3arpsa3HeHrs B APKTHKE
u coxpanniu abopesuarypy ACAP.

VHUKaIbHBI I OAHK apKTUYECKUX 3HAHUI

Bbi30BbI, ¢ KOTOPBIMU APKTHKA CTAJTKUBAETCS CETO/HS,
ellle cepbe3Hee, YeM B OIIMChIBAEMbIE TO/IbI, ¥ CHJIbHEE B3aUMOCBSI-
3aHbl, HO TPEOOBAHUSA K COTPYAHUYECTBY U CIIOCOOHOCTH PEINaTh
po6JIeMbl HAXOAATCS Ha 3HAUMTENBHO O0Jiee BBICOKOM YPOBHE.
[leneycrpeMieHHO pabOTaOIIIE IIECTh PAOOUNX TPYIIIL SIBJISOT-
s IBVKYTIEH critoll ApkTudeckoro coBeta. [loBbIenne 3HaHUI
U HapallluBaHHe MOTEHI[Maa co34alT Gojiee POYHYI0 OCHOBY,
112 Toro 4yTo6er COBET MO BHOCUTD CBOM BKJIajl B BBIIOJHEHNE
MESKIYHAPOAHBIX KOHBEHIIHMIA 10 3alllUTe KJINMAaTa, HKOCHCTEM
1 6ruopasHo00pasust B APKTHKE, a TAK/KE B CBA3AHHBIE C HUMM 110~
CJIEJTYTONIHE JIEUCTBUS.



Mexcoynapooroe compyonuuecmso

Odozeup /lanuenvcen,
mupextop Ilocrosiamoro cekperapnara «CeBepHOTO U3MEPEHUST>

[TAPTHEPCTBO «CEBEPHOI'O M3SMEPEHHN» B OBAACTH
TPAHCITOPTA 1 AOTTMCTHKH

Oddgeir Danielsen,

Director of the Permanent Secretariat of the Northern Dimension Partnership

NDPTL FOCUS AREAS — A SHORT REVIEW
AND OUTLOOK

Panee mbI pacckasbiBasiu o 3amycke B 2006 1. o6HOBIeHHOI (¢ yuacTreM Poccuiickoit Menepariim)
otk «CeBepHOTO M3MepeHUsT», B paMKax KoTtopoil EBporeiickuii coros, Hopserus, caanmaus
M Hallla CTpaHa y4acTBYIOT B PETHOHAJIBHOM COTPY/IHMUYECTBE Ha MPOEKTHOI OCHOBe Ha ceBepe EBpoIib
u B peruone banruiickoro mopst. B 2008 r. na IlepBoit Mmunucrepckoii Bctpede «CeBepHOTO M3Mepe-
Hust» B Cankr-IleTepOypre MUHICTPBI MHOCTPAHHBIX JIEJT IPUHSJIN PellieHre o co3fannn IlapTHepcTBa
«CesepHoro uamepenus» B obactu Tpatncnopra u goructuxku (IICUTJI), kotopoe hopMUPOBAIOCh Kak
TIJTOTIA/IKA 71T OKCIIEPTHOTO PACCMOTPEHMS MPOEKTOB U APYTUX WHUITNATHB TI0 PAa3BUTHIO MEK/TyHAPO/I-
HOTO TPAHCIIOPTHOTO COOOIIEHMS, a TaKsKe IS cojeiicTBust ux peanusanun. Jupexrop ITocrossHHOTO

cekperapuata [laptuepcrBa Opareiip /lanuesbcen paccka3biBaeT 0 HEKOTOPBIX aCIEKTaX JIeATETbHOCTH
IICUTJL

Earlier, we talked about the 2006 launch of the updated (with the participation of the Russian
Federation) Northern Dimension policy, within which the European Union, Norway, Iceland, and our
country take part in the regional cooperation on a project basis in Northern Europe and the Baltic Sea
region. In 2008, at the First Northern Dimension Ministerial Meeting in St. Petersburg, the Foreign
Ministers decided to create the Northern Dimension Partnership in Transport and Logistics (NDPTL),
which was formed as a platform for expert review of projects and other initiatives to develop international
transport links, as well as to promote their implementation. Oddgeir Danielsen, Director of the Permanent
Secretariat of the Partnership, tells about some aspects of the NDPTL's activities.



International cooperation

Background

The NDPTL HLM in Mos-
cow 2017 agreed on the following
focus areas for NDPTL:

 meeting the need for reduction
of greenhouse gasses and pro-
motion of ecologically friendly
transport;

Vision Zero — Zero Road Deaths
and serious injuries;
digitalisation including Intel-
ligent Transport Systems and
Global Satellite Navigation, ro-
botisation and automatization;
* new Emerging trade routes, in-
cluding connections to Asia;
sharing best practices on trans-
port education.

In the last NDPTL SC Meet-
ing in Riga 2019, The NDPTL SC
followed suite and adopted a road
map built around the same focus ar-
eas.

This paper is a short review of the devel-
opments within the agreed focus areas as well as,
to some extent, indicating what to expect in the
nearest future. It contains a number of non-ex-
hausting references, and thus only giving a brief
overview far from the full and rather complex
reality.

Reduction of greenhouse gas emissions
from transport

The awareness on possible negative ef-
fects from climate change has put reducing
greenhouse gas emissions high on the worldwide
agenda. Since transport accounts for around
one-fifth of global carbon dioxide (CO,) emis-
sions [1], actions are taken in several different
ways to reduce the footprint from the industry.
In general, all initiatives are about using alter-
native fuels reducing or optimally removing un-
wanted emissions. Although there are many un-
wanted greenhouse gas emissions from present
times dominating hydrocarbon-based fuels, the
primary focus seems to be on reduction of CO,
emissions.

Liquid natural gas (LNG), when used as a
fuel, is generating less CO, emission than most
other hydrocarbon-based fuels. LNG is today
used in ships, busses, trucks [2], small cars and
even in powering trains [3].

The term renewable energy is by many said
to be the key to emission free transport. How-
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Ucropus

Ha Bcrpede BBICOKOTO ypOB-
ua Ilaptaepctsa B 2017 1. B Mockse
GBI COTIACOBAHBI CJIEYIOIINE TIPH-
OpUTETHBIE HANIPABJICHUS JIeITeTbHO-
ctu [ICUTJIL:

. COKpaleHne BhIOPOCOB Map-
HUKOBBIX T'a30B U COJIEHiCTBHE pas-
BUTHUIO 9KOJIOTHYECKIX BU/OB TPAHC-
opTa;
. peasnsarus MIPOTPAMMBI
«Ilem» — Homb» — uckioueHue aB-
TOMOOWJIBHBIX aBapHil CO CMEPTEIh-
HBIM HCXOZIOM W CEPbe3HBIMU paHe-
HUSIMU Ha J[OPOTax;
. repexosi B 1udpoBoit dop-
MaT, BKJIIOYas CO3/[aHWe WHTEJJIeK-
TYaJdbHBIX TPAHCHOPTHBIX CHCTEM
U r1006aJIbHOM CITyTHIUKOBOW HaBUTa-
K, POGOTH3AINSA U ABTOMATH3ATINST,
. HOBBIE TPAHCIIOPTHBIE MapIII-
PYTHI, BKJIIOUAsI CBA3b ¢ A3uel;

* pacmpocTpaHeHue JYUIINX TTPAKTUK B 00JaCTH TPAHCTIOPT-

HOro 00y4eHusI.

Ha nocnenem 3acemanum B Pure B 2019 1. PykoBoss-
it komuteT [lapTHepCcTBa B MOps/iKe peaansannuu aTUX pe-
IIeHWI TPUHST TOPOSKHYIO KapTy, OCHOBAHHYIO Ha YKAa3aHHBIX
MIPUOPUTETHBIX HATIPABJIECHUSX.

Hacrostiast cTaThst coepsKUT KPaTkuil 0630p pe3yrb-
TaTOB MPOJIETAHHON PABGOTHI TIO PEATU3AIINN OTMEYEHHBIX BO-
MIPOCOB, a TaKkKe JaeT HEKOTOPOe IPeNCTaBIeHNEe O TOM, YTO
cyietyeT oXKuIaTh B Oamkaiiimem 6yaymieM. B cratbe nmeorces
TaKyke CCHITKU Ha IPYTHE 00JIACTH, KOTOPBIE JIAI0T HEKOTOPOE
MIPE/ICTABIEHHUE O CTOKHBIX PEATTbHBIX TIPOGIEMaXx.

CHmKeHMe BEIOPOCOB MAPHUKOBBIX Ta30B
Ha TpaHcIopTe

[TpusHaHMe BO3MOKHBIX HETATHBHBIX MTOCJIEICTBHIT 13-
MEHEHUsSI KITMMaTa C/IeIAIo MPOoBIeMy COKpaIieHUs BHIOPOCOB
TIAPHUKOBBIX TI'a30B OJHOW W3 BAKHEHIINX B MEXKIYHAPO/I-
HO¥ oBecTKe. [TockosbKy Ha [10JTI0 TPAHCIIOPTA MIPUXOIUTCS
JIUTITB OKOJIO OJTHOH TISITO# BCEX MUPOBBIX BBIGPOCOB THOKCH/IA
yraepoma (CO,, yraexucasiii taz) [1], 66110 TOT0KEHO Hava-
JIO TIPUHSTHIO PA3JIMYHBIX MEP 10 CHUKEHHUTO J0JU BHIGPOCOB
B IIPOMBINIVIEHHOCTU. B 11e710M, TPaKTHYeCKH BCe WHUIIMATH-
BbI OBIJIM HATPABJIEHBI HAa WCIOJIH30BAHNE ATbTEPHATHBHBIX
BU/IOB TOILJINBA [Tl CHIDKEHUS WJIM TIOJTHOTO WCKITIOYEHUS
BpeAHBIX aMuccuii. HecMoTpst Ha TO 4TO B HacTosIIEe BpeMs
mpeobIaatoT BEIOPOCH TTAPHUKOBBIX Ta30B B PE3YJIbTaTe MC-
MTOJTB30BAHMS YTJIEBOJIOPOHOTO TOTIJINBA, AKIIEHT JeJIaeTCs Ha
COKpAIeHNH BEIOPOCOB ANOKCUIA YTIEPOIA.

Coxmzxkennbrii ipupoansiii ta3z (CIIT) mpn ncnosb3o-
BaHWM €0 B KaueCTBE TOIUINBA JaeT MeHbIre Bi6pocoB CO,,
4eM GOJIBITMHCTBO JPYTHX BUJIOB YTJIEBOAOPOIHOTO TOTLIHBA.



Apxmuueckue sedomocmu

Ceronnga CIIT' ucnonbdyercs B kauecTBe TOIIMBA Ha Cy/aXx,
B aBTOOyCaX, TPY30BOM [2] M JIETKOBOM TPAHCIIOPTE U [aKe Ha
JKeJIe3HBIX floporax [3].

TepMuH «BO30OHOBIIsIEMast IHEPTUS» MHOTHE CBSI3bIBA-
10T C CO3/IaHIEM BUIOB TPAHCIIOPTA, CBOOOMHBIX OT BPEIHBIX
BBIOpOCOB. OHAKO He BCE BUBI BO30OGHOBIAEMOTO TOTLIMBA
06JIaIatoT ATUM KadecTBOM. HekoTopble M3 HUX, HAmpuMep
YIIE€BOZOPOIHOE GUOTOILINBO, TIPU TOPEHUHU JAIOT BBHIOPOCH!
nvokcua yraepoaa. Ho 6uoTornimBo, mosydeHHoe n3 6rmomac-
CBI, TPOTIEIIIEH PeIUpPKYISINIo, He faet BoiopocoB CO, [4].

B mocrennee BpemsT TOSABWINCH albTePHATUBHBIE
TTOZIXO/IBI, TIPU ATOM HCIIOTb30BaHUe MeToma «Power to X»
(«P2X>») [5] cosmaeT MHOXKeCTBO BodMoxkHOCTeil. [Tpobiema
¢ MetoioM «P2X», ofHaKO, COCTOUT B TOM, Y4TO OAO0OHBIE CHH-
TeTHYeCKye BUbI TOTIJINBA B KOHEYHOM CUeTe TIePeXO/IAT B IH-
OKCHJI yTJIepOJia.

Kpowme Toro, ambTepHATUBHBIE BUBI TOILIIBA TIPE/IHA-
3HAYEHBI JIJIST CTOPAHIS, B TO BPEMsI Kak JIPYTHe B HOBIIEH cTe-
TIEHU MIPSIMO HAIleJIeHBI Ha 3JIeKTPUMUKAIINIO TPAHCIIOPTA.

B macrosimee BpeMs BO MHOTHX CTpPaHaX B MaJoJHU-
TPAKHBIX aBTOMOOUJISIX U aBTOMOOUJISIX CPEIHETO KIIacca st
obecriedeHus IBIKEHIST BEChMa MIUPOKO MPUMEHSIIOTCS 9JIeK-
Tpudeckre aBroMoOuibHble Oarapen [6—8]. Xors momobHbIe
ABTOMOOWJIM HE Jal0T BPEAHBIX BBIOPOCOB, IS TOTO YTOGBI
CTaTh MTOWCTUHE 3€JIeHOH albTePHATUBOI, OHU JTOJKHBI TTOJTY-
9aTh 2JEKTPUUECTBO U3 UCTOYHNKOB, KOTOPHIE TaKKe He TIPO-
U3BOJIAT TAKUX BHIGPOCOB.

Henasuo BHUMaHWE yUeHBIX TPUKOBAHO K MCITOJIB30Ba-
HUIO BO/IOPO/JIA B KAauecTBE BO3MOXKHOTO MCTOUYHUKA SHEPTUU
C HYyJEBBIMU BBIOpOCAMU Kak JJIsi 0OIeil TeHeparuu aJek-
TPOIHEPTHHU, TaK U B Ka4ecTBe OE3yTIEPOIHOTO TOTLINBA JIJIS
tpancropTa. [Ipm atoM Bomopos MOKeT MCIIOTB30BATHCS KakK
ropioyee JIJTs1 IBUTATENel BHYTPEHHETO CTOPAHMSI, TaK U B TIPO-
U3BOJICTBE HJIEKTPOIHEPTUH JIJIST ATEKTPUUECKUX ABTOMOOMIIEH,
UCTIOMB3YIONINX TOTLIMBHBIE SJIEMEHTHI, — aBTOMOOUJIEH ¢ BO-
JopoaHbIME ToTBHBIME asieMenTamu (HFCV) [9, 10].

OTMeTHM, 4TO BOJOPOJ — HE eMHCTBEHHOE BEIIECTBO,
KOTOPOE MOJKET MPUMEHSATHCS B TOIUIMBHBIX 9JIEMEHTaX, XOTS
OH U CYUTAETCST HANOOIee TIPEATOYTUTETHHBIM.

B Hacrostiiiee BpeMst CKIaibIBaeTCs 001iee MHEHHE, 4TO
BOJIOPOJT GOJIBIIIE BCETO TIOAXOANUT KK TOTIIIMBO JIJIST IEPEBO30K
Ha JJaTTbHIE PACCTOSHUS, B TOM YHCJIe TSIKEJbIX IPy30B. B cBoe
BPEMSI JIJIsT HTO T1eJM OBITIO pa3paboTaHo AM3eTHHOE TOTLIHBO,
KOTOPOE€ WM CETOHS ITMPOKO UCIOJb3YeTCS B TPAHCIIOPTHOM

CeKTOpe.

B aBuaInmoHHO# TPOMBINITIEHHOCTH /IS CHVKEHUST BBI-
GPOCOB CETOMHS TaKKe M3YyYaloT BO3MOKHOCTH HCITOJIh30Ba-
Hust GuororumBa 1 Bogopoaa [11, 12].

ever, not all renewable fuels are necessarily emis-
sion free. Some, such as the hydrocarbon-based
biofuels, still leave a CO, footprint when burned.
However, biofuels made from materials such as
recycled biomass are considered to deliver net
zero carbon dioxide emissions [4].

A number of other alternative approaches
are emerging in which Power to X (P2X) [5] are
accommodating quite a few possibilities. An issue
with P2X is however that many such synthetic fu-
els will still end up in the form of a hydrocarbon.

Besides the alternative fuels made for
combustion, others are more directly focusing on
electrification of transport.

Currently the use of battery electric vehi-
cles (BEV) in small and medium sized cars are
popular in many countries [6—8]. Although the
BEYV itself is not causing any emission, it has
to be powered electricity from an emission free
source to be a real green a Iternative.

Hydrogen has recently gained a lot of at-
tention as a possible zero emission energy source,
both for general power generation as well as a
carbon free fuel for the transport industry. Either
hydrogen could be used as a fuel for combustion
engines or for generating electricity to electric
vehicles via Fuel Cells — Hydrogen Fuel Cell Ve-
hicles (HECV) [9, 10].

It should thus be noted that Hydrogen is
not the only substance that could be used in Fuel
Cells, although it is most often mentioned as the
preferred option.

Presently it seems to be a general under-
standing that Hydrogen might be best suitable
as a fuel for heavy and long distance transporta-
tion. However, it is worth noting that the diesel
fuel once were developed on the same reasoning,
while it today is widely used as a fuel throughout
the transportation sector.

Airline producers are currently viewing
both biofuels and hydrogen as possible options
for reducing emissions in their industry [11, 12].

Hydrogen is branded in many different co-
lours [13] depending on how it is produced. The
term Green Hydrogen is said to be the optimal
version, although the colour is not really an im-
portant issue as long as the final product could
demonstrate next to zero emission throughout
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the entire life cycle. No version of Hydrogen is
100% emission free since even green hydrogen in
its life cycle will leave an emission footprint.

Electrification of transport could also be
done by so called electric roads. Solutions are
implemented both as electric tracks integrated in
roads [14] as well as via overhead wires [15] as
known from use in city busses and trams.

In a longer perspective, a combination
of many different solutions are expected, some
mostly relevant for urban areas while others are
more suitable for use in rural areas and for long
distance transportation. However, they are all
aiming at delivering lowest possible emissions.

New Emerging trade routes

Last year made a record on the volumes
transported on the Northern Sea Route (NSR)
with 32 million tons of cargo. This marks a steady
growth in the volumes towards the goal set to be
80 million tonnes in 2024 [16—18].

The bulk of cargo transported on the route
is natural resources and raw materials in which
hydrocarbons are dominating.

A recent initiative from a Russian regional
administration on upgrading the Belomor chan-
nel could eventually make a future direct connec-
tion between the Baltic Sea and the Northern Sea
Route possible. This combined with one or more
hubs could open for other types of goods shipped
on smaller vessels and consolidated as for further
reloading onto larger vessels and delivered to/
from markets using the Northern Sea Route [19].

The so-called Polar Silk Road, a coopera-
tion between Russia and China said to be a part
of the Belt and Road Initiative (BRI), could as
well contribute to a future growth of the cargo
flows [20].

Land bridges between Asia and Europe —
crossing Russia, Belarus and other states — being
a part of the BRI has to some extent played a role
during the current Pandemic, replacing air cargo
for some commodity types [21, 22].

While sea transportation mostly carry
large volumes of bulk cargo, trains do benefit
from offering services on general cargo and spare
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Bomopo Mosker npuoGperarb pasauuHbIi «iiBeT»> [13]
B 3aBUCHMOCTH OT CIOCO0a €ro MPOM3BOJACTBA. <«3EJNEHDINH»
BOJIOPOJI CUUTAETCS €r0 ONTHUMAJIbHOI BepcHeil, pa3iamyHbIi
«I[BET» BOZIOPO/IA HA PA3HbBIX ATAMaX ero MPOU3BOJACTBA He Oy-
JIeT UMETh 3HAUEHUS, €CITM CTOUT I[eJIb TPON3BECTH KOHEUHBII
MPOAYKT ¢ GIU3KOI K Hyso amMuccreil. Tak 4To Helb3st cKa-
3aTh, YTO BOJIOPOJI HA CTO TIPOIIEHTOB CBOOOIEH OT BHIOPOCOB,
MTOCKOJIBKY JIasKe <«3eJIeHBIH» BOIOPOJ] HA KAKUX-TO 3Tamax
CBOETO KM3HEHHOTO THKJIa He sBisieTcs: CO,-HeHTpasbHBIM
TOTIJTUBOM.

InekTpudUKaIMs TPAHCIOPTA MOYKET OBITH OCYIIECT-
BJIEHA C TOMOIIBIO TAK HA3BIBAEMBIX AJEKTPUYECKUX ITyTeil.
ITO MOTYT OBITH AIEKTPUUECKUE PETBCHI, YIOKEHHBIE B IOPOTY
[14], mim ycraHoBeHHBIE Hal pesibcamu IpoBoja [15] — arto
MBI MOJKEM BHJIETH B TOPOJICKUX TPOJLIEHOycax 1 TpaMBasiX.

B 6ymytiem oxknpaercst IpuMeHeHre KOMOMHAITN pa3-
JINYHBIX PEIMIEHNH, OMHN W3 KOTOPBIX OyayT Hambosee MpH-
eMJIEMBI B TOPOJaX, [PyTe — B CEIbCKONH MECTHOCTU U [T
NATBHUX TTEPEBO30K. Bee 0HM, 01HAKO, HATIPaBJIEHBI HA MAKCH-
MaJIbHOE CHVKEHHUE BPETHBIX BHIOPOCOB.

HoBrie TOPTOBBIE ITYTH

B mpommiom romy B rpy3oBbIX nepeBo3kax mo CeBepHo-
My Mopckomy 1yt (CMIT) GbL1 ycTaHOBJIEH PEKOP — 32 MJIH.
TOHH. ITO O3HAYAET YBEPEHHOE TIPUOJIIKEHIE K TIOCTABIEHHON
mtesin B 80 mutH. ToHH B 2024 1. [16, 17, 18].

OCHOBY TI€PEBO30K COCTABJIAIOT MPUPOIHBIE PECYPCHI
1 CBIPBE € TPE0bIaTaHuEeM YTIIEBOIOPOIOB.

HenaBro ofHa M3 POCCUIICKUX PETMOHATBHBIX aJMUHU-
CTpaIil BBICTYIIJIA C WHUIMATUBOH MojepHU3aruu beso-
Mopo-DBasnruiickoro kanama, 9To MO3BOJIMIO ObI B Oymyrinem
YCTaHOBUTH TpsiMolt Bbixox n3 bantuiickoro mopst Ha Cesep-
HBIIT MOPCKOH MyTh. B coyeTaHny ¢ OHUM MJIN HECKOJBKUMU
Y3JIOBBIME TOPTAMHU HTO MO3BOJIIIO GBI TEPEBO3UTH PA3TNIHbIE
TOBapBI Ha HEGOJIBINNX CY/AX, Meperpyskast ux Ha 6osee KpyI-
HBIE Cy/Ia [IJIs1 TOCTAaBOK HA MUPOBBIE PBIHKHY C FICTIOJIb30BAHIEM
CMII [19].

Tax nHazpiBaembril [onsIpHBIN METKOBBIN TyTh, TTPOEKT
corpyaundectBa Mexkny Poccueit m Kuraem, 6ymyun gactbio
MHUIMATUBBI «OIIH MOSIC — OJUH MyTh», TAKKE MOXKET CITO-
co6CTBOBATh yBeJMYeHUIo TiepeBo3ok 1o CMIT [20].

Haszemusble myTn mesky Asueii u EBporioit, mpoxosime
o Tepputopun Poccun, Besmapycn u Ipyrux rocyaapeTs, Kak
YacTh TOM JKe MHUIMATUBEI « OJIIH TT0SIC — OJINH Iy Th» Y3Ke ChI-
rpajii HeMaJTyto POJIb BO BPeMsI HbIHEITHEH TTaHeMIHT, KOMIIeH-
CcUpYysT aBUAIIMOHHBIE TIEPEBO3KU HEKOTOPHIX TOBapoB [21 22].



[To mopro mepeBo3siTCst
B OOJTBIIMIX KOJHYECTBAX TJIaB-
HBIM 00Pa30M HACBHITTHBIE WJTN
HAJUBHBIE TPY3bI, B TO BPEMsI
KaK Ha JIOJII0 JKeJTe3HOO0POXK-
HBIX TIEPEBO30K TIPUXOJISTCS
TPy3bl  OOIIEro HazHAUEHUS
u 3aracHble yacTu. CTpyKTypa
TIePEeBO30K MOYKET M3MEHUTh-
Cs1 C HAYaJIOM KOHTEHHEePHBIX
nepeBo3ok mo CMII.

[ToctaBuuku  Tpy30B
00I1IeTo Ha3HAUEHUsT 1 3aT1ac-
HBIX YacTell CTaJKIBAIOTCS
€ KOHKYPEHIHEeH cO CTOPOHBI
OPYTUX  PACTYIIUX TIPOU3-
BOJICTB, UTO B KOHEYHOM CUeTe
TIOBJISIET HA XapakTep mepe-
BO30K U Ha TOBAPOTIOTOKM [ 23, 24].

W3amenenne kaumara, SIBJISETCS JIU OHO DPe3YJIbTaTOM
IeITeTbHOCTH YeJ0BEKAa WJIM TPUPOIHBIM SIBJICHUEM, CTaBHUT
riepeji HaMu MHOTO Tpo6JieM. Bo3MOsKHbBIE MUTPAITHOHHBIE TTPO-
I[eCChI, BBI3BAaHHBIE HETATUBHBIMU TTOCJENCTBISIMU N3MEHEHUSI
KJIUMaTa W YXYANIUBITUMICS TOTOMHBIMU YCJIOBHAMHE, MOTYT
IPUBECTH K BOSHUKHOBEHNIO HOBBIX BUIOB TOPTOBJIN M HOBBIX
TPAHCIOPTHBIX ITyTeH, 0 KOTOPBIX MBI CETOIHS He ToBOpUM. Ove-
BU/IHO, TIO0OHBIE TIPEATOTATAEMbIE CIIEHAPUHN JTOJIKHBI TaKsKe
BKJIIOYATDh B ceOsT BOTPOCH! CO3/IAaHUsT HOBOH MH(PACTPYKTYPBI
TS TPAHCIIOPTA U JIOTUCTUKY [25].

[Mudposuzanus u nporpamma «Ileap — Houb»

[Tepexon na 1dpoBoii hopmaT ycropsieTcs, U ero mpu-
MeHeHue B 00JIaCTH TPAHCIIOPTA U JIOTUCTUKU PacTeT.

Tewm He MeHee UMEIOTCS PA3INYHOE TOHUMAHKE, UTO TAKOEe
1upoBU3AIINS, ¥ PA3JIUIHbIE HHTEPIIPETAI[UU ATOTO TIOHSTHUSL.

Texnosorus nepeauyn HHGOPMAIUN JIEKTPOHHBIM T1y-
TEM CYIIECTBYET YK€ MHOTHE JIECSTUIIETUSI, TEM He MeHee ee
BO3MOKHOCTH UCTIOJIb3YIOTCS JTAJIEKO HE TTOJHOCTBIO.

Brokueitn (HempepbIBHYIO MOCIEI0BATEHHYIO TIETTOYKY
6JIOKOB, coepsKkamux nHpopMaiu. — Ped.) [26] vacro pac-
CMATPUBAIOT KaK MPOPBIBHYIO TEXHOJOIMIO 0OMEHA 3JIEKTPOH-
HOII nH(OpMalneii, X0Tst B GOJIBIIMHCTBE CIyyaeB 9T0 MEXaHU3M
«IaKoOBaHUs» HHGOpMaIKU B GopMaT, KOTOPBII He MOKET ObITh
u3MeHeH 0e3 JIeMOHCTPALMK 9TUX U3MEHEHHU I oIy JaTestio.

BoJiee moJiHOE HCIOJIB30BAHUE DJEKTPOHHOTO OOMeHa
uH(bopMalel, YCKOPSIIOMEro JOKYyMEHTOOOOPOT B TpaHC-
MOpTEe U B JIOTUCTUYECKUX CUCTEMAX, YaCTO 3aTPY/IHSIETCS OT-
CYTCTBUEM IUPOKO MPUHATHIX U/ YK€ BHEJPEHHbIX CTaH-
JIAPTOB, IOPUINYECKUX CUCTEM W COTJIANIEHUN OTHOCUTENBHO
IU(GPOBBIX BEPCUI TPAHCIIOPTHBIX U JIOTUCTUYECKUX JIOKY-
MeHTOB [27]. TTono6HbIe cTaHAAPTHI YIKe CYIIECTBYIOT, HAIIPH-
Mep UN-EDIFACT (MexayHaponHBIX CUCTEMa CTAH/IApTOB
AJIEKTPOHHOIO 0OMeHa JaHHbIMU. — Ped.) [28], oxHako, moka
OHU He OYIyT MMPOKO MPU3HAHBI ¥ BHEAPEHBI, UX TIPEUMYIIe-
cTBa He OYIYT UCIOJIb30BATHCS.

parts. This might be changing whenever con-
tainer vessels starts to operate along the NSR.

Furthermore, the general cargo and spare
parts transportation providers are facing a chal-
lenge from the growing additive manufacturing
industry that will eventually make an impact on
the need for transportation and subsequently af-
fecting the trade flows [23, 24].

Climate change, whether it is caused by
human activities or not, do bring many chal-
lenges. Possible migrations due to negative ef-
fects from changes in climate and weather condi-
tions may bring new trade patterns and transport
routes that are currently not in focus. Obviously,
such possible scenarios will also require attention
related to new infrastructure for transport and
logistics [25].

Digitalisation and Vision — Zero

Development  within  digitalisation is
speeding up, and the number of implementations
for the transport and logistics industry is growing.

However, there are many different inter-
pretations and understandings on what digitalisa-
tion is all about.

The technology for transmitting data elec-
tronically has existed for many decades already
and is still to be fully utilised.

Blockchain [26] is often referred to as a
ground breaking technology for electronic data
interchange although it is mostly a mechanism for
packing data in a format securing that it could not
be changed without showing any such changes on
arrival.

A more complete and thorough use of elec-
tronic interchange of information, speeding up
documentary procedures in transport and logis-
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tics, is moreover hindered by the lack of widely
accepted and/or implemented standards, legal
systems and agreements on the digital versions of
relevant documents for the transport and logistics
industry [27]. Many such standards do already
exist such as the UN-EDIFACT [28], although as
long as these are not recognised and widely used,
the full advantages are still to be unlocked.

The missing link between the European E-
call and the Russian ERA-Glonass systems for au-
tomated emergency response in accidents is a con-
crete example on how a technological solution is
put on hold because of non-technological barriers.

The final key element making fully auto-
mated information exchange between all stake-
holders in transport and logistics will require an
internationally approved and legalised standard
for a digital signature.

Introduction of easy available technology
for large scale monitoring and gathering of data is
on the other hand opening many new opportuni-
ties. Using these tools makes it possible to monitor
and control literally any mechanical device

Cameras, sensors, positioning systems, LI-
DARs, AR/VR, drones, mobile telecommunica-
tion and others are all making it possible to collect
large amounts of useful Big Data [29].

Using these tools makes it possible to mon-
itor and control literally any device and by con-
necting them to each other, the so-called Internet
of things (I0T) is materialising.

Large amounts of data do require both
high capacity hardware and advanced software
to be fully utilised. Datacentres are most often
on the hardware side while Artificial Intelligence
is simply the software having the ability to pro-
cess Big Data and among others to automate any
given process. Connectivity, in the form of high
capacity fibre cables and high speed mobile data
transfer solutions, is a key element in digitalisa-
tion [30].

In transport and logistics, solutions comes
in many different forms. Automated traffic man-
agement and control [31], automated traffic en-
forcement [32], autonomous vehicles [33], in-
frastructure maintenance monitoring [34] and
others are all elements on the way towards reduc-
ing losses from accidents and deaths in traffic. All
these initiatives are giving valuable contributions
to the Vison Zero strategy [35].

Fully automated warehouses and last mile
delivery solutions are other elements towards
digitalisation of the whole transport and logistics
chain [36].

New technology do also bring creativity
and innovations preparing the ground for a change
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OrcyrerBue cBssu Mexay eCall (esponeiickoii cucre-
MOI aBTOMaTHYECKOTO OTOBEIIEHUSI O JIOPOKHBIX MPOUCIIIe-
CTBUSAX Ha aBTOTpaHcropre. — Ped.) u poccuiickoil cucteMoit
aKcTpeHHoro pearmpoBanus npu aBapusix IPA-TJIOHACC,
JIAI0IIIel aBTOMATHYECKUI BbI30OB ITPU aBAPUSIX, SABJISIETCS KOH-
KPETHBIM ITPUMEPOM TOTO, UYTO TEXHOJIOTUYECKHE PENIeHUs He
B COCTOSIHUH IIPEOJI0JIETh HETEXHOJIOTHYECKUE Oaphephl.

3aBepIIAONUM  KJIIOYEBBIM  9JIEMEHTOM TIOJIHOCTHIO
aBTOMATH3UPOBAaHHOTO 0OMeHa MH(OPMaLUeil MexKIy BCeMU
yYaCTHUKaMU B 0GJIACTH TPAHCIOPTA W JIOTHCTUKH IOJIKEH
CTaTh MEXK/YHAPOJIHO NMPU3HAHHBIN W IOPUIMYECKU YTBEPXK-
JIEHHBIN CTaHAAPT MU(GPOBOI TOATINCH.

Buenpenue g0CTYITHBIX TEXHOJOTUI JIJISI ITTPOKOTO MO-
HUTOPHUHIa U cbopa HHMOPMAIMK OTKPOET MHOI'O HOBBIX BO3-
MO’KHOCTEM, HapuMep HO3BOJIUT YIPABJIATh OYKBAJIbHO JIO-
ObIM MEXaHMYECKUM YCTPOICTBOM — KaMepaM, CEHCOPHBIMU
mparyrkaMu; npuMeHsaTh rexHosornto LIDAR (Light Detection
and Ranging — TexHoJsiorus 1mojrydeHus 1 06paboTku mHbop-
Maly 06 yaaJeHHbIX 00BbEKTax ¢ HOMOIIbIO AKTUBHBIX ONTH-
YECKUX CUCTEM, UCTIOJIBb3YIONINX SABJIEHUS MTOTJIONIEHUS U Pac-
CestHUS CBeTa B ONTHYECKH IIPO3PAYHbIX cpefax. — Ped.), AR/
VR-TexHosnoruio (1ob30BaTeb U30JUPYETCS OT BHEITHETO
MHpa M IOTPYysKaeTcss B IMU(POBYIO, BUPTYAJTbHYIO BCEJIEH-
Hyto. — Ped.); NIpUMeHATh IPOHBI, MOOUJIBHBIE TEJIEKOMMY-
HUKAIMOHHBIE CHCTEMbI M MHOTOE IPYroe, coOupast IIpu 9TOM
6ouiblre 0GbeMbI TT0JIe3HOI nHbOpMaru [29].

Kak yske ckazaHo, UCIIOJIb30BaHKe MOTOOHBIX TEXHOJIO-
I'Mii OTKPBIBAET BO3MOKHOCTH YIIPABJISITH OYKBAJIBHO JIHOOBIM
YCTPONCTBOM, a TIPU COEJIMHEHUN OJTHOTO C JIPDYTUM OCYIIECT-
BJISIETCST Mjlesl Tak HazbiBaemoro nHTepHeTa Beteit (IoT) (kon-
LEIINs CeTH Mepeiayl JaHHbIX MeKIY (HUHUeCKUME 00beK-
TaMH, <«BeNlaMU», OCHAIIEHHBIMU BCTPOEHHBIMHU CPEICTBAMM
W TEXHOJOTUSAMU JIJIsI B3AUMOJIEHCTBUS JIPYT C JAPYTOM WA
¢ BHellHeili cpegoil. — Ped.).

JIJIs  TIOJIHOIIEHHOIO MCIIOJIb30BaHUS OOJIBIIUX 00b-
eMOB MHMOpMAIK TPeGYIOTCSA BBICOKOIPOU3BOAUTEIBHOE
KOMITbIOTEDHOE 000PYA0BAHNE U COBEPIIEHHOE IIPOTPaMMHOE
obecniedenrie. THGOPMAIMOHHBIE [IEHTPbI — 9TO Yallle BCEro
HEOOXOANMOEe KOMITbIOTEpHOE 000PYAOBAHIE, a MCKYCCTBEH-
HBIII MHTEJJIEKT — 3TO IPOCTO IPOrpaMMHOe obeclieueHue,
criocobHoe obpabarbiBarh Gosiblie 00beMbl HHpOpPMAIIU
1 aBTOMAaTH3UPOBaTh JIIOOOU 3aMaHHblil mporecc. KommyHu-
KkabesbHOCTh (CONPSIraeMOCTh CETEBBIX PECYPCOB) SIBJISIETCS
KJTIOUEBBIM 2JIEMEHTOM ITU(MPOBU3AIMY U TIPE/IIIoIaraeT Haju-
yie GrUOGPOBOJOKHA U PEIIEHUI JIJIsI BHICOKOCKOPOCTHOM Iepe-
naur MoOuIbHOU nHopMaruu [30].

B obsactii TpaHcropra U JIOTUCTHKKM DPEIIeHMs MOTYT
UMETh PA3IUIHYIO (hOpMY. ABTOMATUYECKOE YITPaBJIeHUE U KOH-
TPOJIb 3a IBYsKEHHEM Ha joporax [31], aBromaruueckoe obecrieue-
HUe€ [TPaBOIOPsI/IKa Ha I0porax [32], aBTOHOMHbIE TPAHCTIOPTHBIE
cpenctBa [33], MOHUTOPHUHT TOIepKaHUS WH(OPACTPYKTYPbI
[34] m mpyrue peieHust HarpaBJeHbI Ha COKpallleHUe MOTephb
B pe3yJibTaTe JIOPOKHBIX UHIMIEHTOB. Bee OHU SIBJISIIOTCST BasK-
HbIMU dyteMeHTamu B ctparerun «Ileis — Hombs [35].

[ToHOCTBIO aBTOMATU3WPOBAHHBIE CKJIA/ICKUE TTIOMeETIe-
HUSI M aBTOMATH3UPOBaHHasK JOCTaBKa TOBAPOB IMOTPEOUTEIIO
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Ha «II0CJIeHe MIJIe» — TOXKe 9JIEMEHTHI ITNMPOBU3AIINN BCE
CHUCTEMBI TPAHCIIOPTA U JIOTUCTUKH [36].

HoBble TexHOMOTNN CTUMYJINPYIOT KPEATHBHOCTDH U TIO-
SIBJICHVIE WHHOBAIIWH, TIOCKOIBKY (POPMUPYIOT OCHOBY [IJIST M3-
MEHEHWI B CYNIECTBYIOINUX HACTPOEHUAX. |PaHCIOPTHPOBKA
kak ycayra (Mobility as a Service, wnn MaaS, — mosib3oBaTeJiio
110 3aTIPOCY TPEOCTABIISIETCS] TPAHCIIOPTHOE CPECTBO. — Ped.)
CITY’KUT XOPOIIUM ITPUMEPOM Pa3yMHOTO U YA0OHOTO PEITeHUS,
BechbMa TIOMYJIIPHOTO B MECTHOCTSIX CO CPAaBHUTEJBHO BBICOKON
IJIOTHOCTBIO HacesieHust [37].

PacmipocTpatenue Jyqninx MpakTUK B 06J1aCTH
TPAHCIIOPTHOTO OOYYEeHMST

3Hanve — BeAymas cuia jaioboro passuths. CeromHs
MMEETCsI MHOTO TIPOPBIBHBIX PEITEH T, GBICTPO MEHSIONUX che-
DY TIEpEBO30K M JIOTHUCTUK.

[TocTosTHHO TIOSIBJIIOTCS HOBBIE TEXHOJIOTUU W MHHOBA-
Y, MHOTHE 06Pa30BaTEIbHBIE CHCTEMBI CTPEMSITCS COBEPITIEH-
CTBOBATh CBOW TIPOTPAMMBbI, YTOOBI WATH B HOTY C Pa3BUTHEM
ATUX OTPACJIE.

B T0 Ke BpeMst 061I1eCTBO O/KHO TIOHUMATh 9TH TEXHO-
JIOTUU U YTIPABJISATH MU, YTOOBI TIPUHUMATH OCO3HAHHBIE U TTPa-
BUJIbHBIE periienus [38].

Hemocrarok TexHoIOrHYeCKON MHGOPMAIIIH U ONTUOKH B €e
MOHUMAHUH, B YaCTHOCTH B 0OJIACTH CTPATETHYECKOTO TIAHUPOBa-
HUST pasBUTHS cdepbl TPAHCIIOPTA, MOTYT TIPUBECTU K MPUHSATHIO
OIMGOYHBIX PEIIEHUI U HECOCTOSTE/IbHBIX MJIaHOB [39].

[Tpeomosets 3T TPOGIEMBI TIOMOKET PACIIUPEHIE CO-
TPYIHIYECTBA TPAHCTIOPTHOH chepbl ¢ 06pa3oBaTETLHBIMHI, Ha-
YUHBIMU U IPYTUME 00J1acTAME, HalipuMep ¢ Gusaecom [40].

OueBnaHo, 9T0 06MEH UHbOPMAIIHEH U JTYUITUMU TTPaK-
TukaMu [41] Gyaer MCKIOYUTENbHO TTOJIe3HBIM /IS 00IIecTBa.
ITO HEOZHOKPATHO MOATBEPKAATOCH YCIEITHBIMA ITIPOTPAMMa-
MU COTPYZIHUYECTBA.

in the prevailing mind-set. Mobility as a Service
(MaaS) is an example on a smart and intelligent
solution that are particular useful in rural areas
with relatively high population density [37].

Sharing best practices on transport
education

Knowledge is one of the key driving
forces in any development. Currently there are
many breakthroughs rapidly changing the trans-
port and logistics industry.

New technology and innovations are
emerging constantly and many education sys-
tems are working hard to update their programs,
and to deliver relevant education programs
suiting the industry’s requirements.

At the same time, technologically depen-
dent societies depend on the ability to under-
stand and control technology to make informed
and correct decisions [38].

Lack of technological knowledge and
understanding, in particular within strategic
planning relevant for the transport industry,
could lead to plans and decisions made on basis
of wrong information [39].

A possible countermeasure is to increase
cooperation in education, research and with
other relevant stakeholders such as the business
community [40].

Obviously, there are also a lot to gain
from exchange of information and best practice
[41]. This has proven to be a prerequisite and an
important element in many successful coopera-
tion initiatives.
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DEVELOPMENT OF HYDROCARBON RESOURCES AND
ENVIRONMENTAL SECURITY IN THE ARCTIC

AHHOTaMS

PaccMoTpenbt ocHOBHBIE pe3yJibTaTbl OCBOEHUS PecypcoB HeTH U ra3a Ha Cyllle U aKBaTOPUSX APKTUKU, CBU-
JleTeJIbCTBYIoNMe o auaupyloleil poau Poccuu. ChopmymnpoBana cTpaTernyeckas 1ejib — He JOILyCTUTb TeXHOIeH-
HBIE KaTtacTpodudeckue cOOBITHS, HAHOCSIIINE KPYITHBII YPOH 9KOCUCTEME U HAIMOHATbHOH Ge3omacHocTn Poccu.

Abstract

The main results of oil and gas resources development on land and offshore areas of the Arctic, which indicate
the leading role of Russia, are considered. The strategic goal is formulated — to prevent man-made catastrophic events
causing major damage to the ecosystem and national security of Russia.

WNsBecTHO, 4TO B APKTHKE COCPETOTOUYEHBI OTPOMHBIE
pecypcst yrieBoopo/ioB (¥ B), mpu atom Poccusa nmeer Han-
GOJIBIITYIO JIOJIIO, YTO CBSI3aHO B MEPBYIO OYEPEb C CAMBIMU
GOJIBIIMMU TIOMIAAAMU aPKTUYECKUX Ccyinu u meibda [1-5,
8—11, 16, 18, 27, 33]. Apkruueckas 3oua Poccutickoit Megne-
pauuu (A3P®D) Gorara He TOJBKO HEPTHIO 1 ra3oM, HO U JIPY-
TUMH TIOJIE3HBIMHM HWCKOTIA€MBIMH, ITPEICTABIEHHBIMI MPaK-
THYeckn Beell tabruieit MeHmeneeBa: yroib, HUKEIb, MEb,
TTATHHA, KOOATBT, a7TMa3bI 1 JIp.

N3 crpan Ilupkymapkruueckoro pernona Poccust mep-
BOI Havasa 1006buy Y B 1 siBiisieTcst abCOMOTHBIM JIHAEPOM 10
obbeMaM ux 106brun (puc. 1) [1-5, 8—16]. Ilepsblii tas cran
moObIBaThCsT Ha MeCCOSXCKOM MECTOPOKICHUN B Jiekabpe
1969 r., mocraBssncst B Hopuiabck u Ha TOPHO-MeTAJLITyprude-
ckuit kKombmHaT «HOpPHUKENb», OCHOBHBIM MCTOYHUKOM SHEP-
MU KOTOPBIX JI0 Ta30CHAOKEHUsT OBLT yToJb, 10ObIBAEMBII 13
cOGCTBEHHBIX TMaxT. V3-3a sKpaHupyomero ahdekra MHOTO-
JIETHEMEP3JIBIX MOPOJi W Ta30THAPATOB YTOJbHBIE W APYTHE
WaxThl B APKTHKE XapaKTePH3YIOTCS MOBBINIEHHOi MeTaHo-
OOMJILHOCTBIO, U X Pa3paboTKa HEPEIKO MPUBOAMIA K KPYTI-

It is known that the Arctic holds huge hy-
drocarbon (HC) resources; meanwhile Russia has
the largest share, which is primarily associated with
the largest Arctic land and shelf areas [1-5, 8—11,
16, 18, 27, 33]. The Arctic zone of the Russian Fed-
eration (AZRF) is rich not only in oil and gas, but
also in such other mineral resources represented by
almost the entire Mendeleev’s table as coal, nickel,
copper, platinum, cobalt, diamonds, and others.

Among the countries of the Circum-Arctic re-
gion, Russia was the first to start producing HCs and
is an absolute leader in their production (Fig. 1) [1-
5, 8-16]. The first gas was produced at the Messo-
yakha in December 1969 and supplied to Norilsk and
the Nornickel Mining and Metallurgical Combine
whose main energy source had been coal extracted
from their own coal mines. Due to a sealing effect of
permafrost and gas hydrates, coal and other mines in
the Arctic are featured with a higher methane con-
tent and their developed often led to large accidents
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and disasters with the death of miners [12]. In 1970,
coil production reduction and transition to gas sup-
ply began in Norilsk region. This undoubtedly im-
proved environmental situation and saved hundreds
of human lives.

In recent years, serious changes are occurring
or have occurred in the global oil and gas industry,
which significantly influence the economy at a global
scale [6, 8, 11]. We can highlight an active develop-
ment and improvement of technologies to ensure an
enhanced oil recovery and HC extraction from con-
ventional and unconventional reservoirs among the
most important events, which led to the shale revo-
lution in the US and were replicated in other coun-
tries. Without offering specifics, note that some of
our works [3, 5-7, 9-12] have analyzed main trends
in the development of the global oil and gas indus-
try and given recommendations for developing HC
resources of Russia’s Arctic and Subarctic seas. The
global influence of the shale revolution has been also
shown, raising the US oil and gas sector to leading
world’s positions, inhibiting the development of the
offshore oil and gas industry (particularly in the Arc-
tic) and affecting the level of world HC prices. Local
and global trends in the development of the global
oil and gas industry are also seriously influenced by
natural catastrophic events (earthquakes, tsunamis
and others).

In 2020, the whole world faced problems di-
rectly or indirectly associated with the COVID-19
pandemic slowing the economic growth process in
most countries, in particular, in Russia. Many in-
terregional economic ties have been broken, which
strongly affected the economies of the US, and the
EU and Latin American countries. Production, in-
cluding in oil and gas, and coal industries, has de-
creased in almost every country. Russia’s gas produc-
tion fell by 6.2 percent (to 692.3 billion m?), oil — by
8.5 percent (to 512.7 million tons), and coal — by 9.2
percent (to 401.4 million tons). In 2020, a significant
decrease (nearly 11 percent) in the share of revenues
from oil, gas and coal sales abroad took place, while
taking into account the 2014 crisis, this share fell by
a total of about 19 percent.

According to the RF State Committee for
Reserves (RF SCR) data as of 2020, 75 percent of

HBIM aBapusiIMH U Karactpodam ¢ Tubesibio ropHsakos [12].
B 1970 r. B HopuiibckoM pernoHe Hauajmch COKpalieHue yrie-
J00OBIYM U TIepexojl Ha Taszoobeciiederne. J1o, 6e3 COMHEHUs,
YILYYIITJIO 9KOJOTHYECKYI0 0OCTAaHOBKY U CIIACJIO0 COTHH YeJI0-
BEUYECKUX KM3HEN.

B nocietave rozier B MUPOBOI HehTETra30BOM MHAYCTPUN
MTPOUCXO/SAT WU y3Ke TTPOUBOIILIN CePbe3Hble N3MEHEHMUsI, OKa-
3bIBAOIINE 3HAYUTEIBHOE BJIMSHUE HAa 9KOHOMUKY B TJI00aJIb-
Hom Macmirabe [6, 8, 11]. Cpenu Hanbosiee BaKHBIX COOBITHIL
BbIJIEJIMM aKTUBHYIO Pa3pabOTKy 1 COBEPUIEHCTBOBAaHKE TEXHO-
Jloruii nosbimenns HedreoTaadun u 4o00bun Y B u3s tpaguimon-
HBIX U HETPAJAUIIMOHHBIX 3aJIe3Kel, KOTOPbIE TPUBEJTH K «CJIaH-
1ieBoti pesosmioriuny» B CIIIA 1 cTasm TupasknpoBaThes APyTUMEI
crpanamu. He BaaBasich B OAPOGHOCTH, OTMETHUM, YTO B PsIJE
Hammx pabor [3, 5-7, 9—12] npoaHaJIU3UPOBAHbI OCHOBHBIE
TPEH/IbI PA3BUTHUSI MUPOBOI He(TErazoBoil MH/YCTPUU U JaHbI
PEKOMEH/IAIIMK TI0 OCBOEHUWIO pecypcoB YB apKTuueckux
u cybapkTryeckux Mopeil Poccum. ITpu aTOM IOKas3aHO, 4YTO
r106aIbHOE BJIMSIHUE <«CJIAHIIEBOH DPEBOJIIOIMK», TTOJHABINE
Hedrerazobiit cekTop akoHoMmuku CIIIA va mugupyromnme mu-
POBBIE TIO3UITNHU, TOPMO3UT PAa3BUTHE MOPCKOI HedTerazoBoi
orpacyin (0co00eHHO B APKTHKE) ¥ BJIUSIET HA YPOBEHb MUPOBBIX
1ier Ha Y B. Ha sokasbrble 1 riio6ajibHble TPEeH/IbI Pa3BUTHS He-
(rerazoBoii 0TpacaM TaKKe CUIBHO BJIUSIOT TIPUPOJIHBIE KaTa-
cTpoduueckue coObITH (3eMIETPSICEHUS, yHAMU U [IP. ).

B 2020 r. Bech Mup ObLI OXBaueH MpoOJIeMaMH, IPSIMO
WJIM KOCBEHHO cBsi3aHHbIMU ¢ maHzemueit COVID-19, zatop-
MOBHBIIEH IPOILECC IKOHOMHYECKOTO POCTa B OOJBIINHCTBE
ctpaH, B yactHoctu B Poccum. IIpomsorniesn paspbiB MHOTHX
MEKPETHOHANBHBIX 9KOHOMUYECKUX CBSA3EH, 0COOEHHO CHUIBHO
ckazasimiics Ha akonomuke CIIIA, rocynapcts EC u Jlatun-
cKoil AMepuKH. [IpakTrUecKr BO BCeX CTpaHaX CHU3UIIOCH MTPO-
M3BOJICTBO, B TOM YKCJI€ B HE()TETA30BOM U YTOJIBHOIN OTPACIISIX.
Jlo6brua raza B Pocenu ynasna #a 6,2% (1m0 692,3 Mapa kybome-
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Extent of hydrocarbon production in the Arctic for a half a century

TpoB), Hedtu — Ha 8,5% (110 512,7 mut Toum), a yrist — na 9,2%
(o 401,4 mma Tonn). B utore B 2020 1. 8 Poccun nmpousorniio
3HaunTeIpHOE (0K0JI0 11%) yMEHbIIeHNe TOTH TOXOI0B OT pe-
anmsanun 3a pyobex HedTH, Taza U yIJis, a ¢ YY4eTOM KpU3uca
2014 . aTa 107 cHU3WIIACH TpUMepHO Ha 19%.

[To mamsbiM ['ocymapcTBEHHOI KOMHUCCHM TIO 3amacam
PO (I'K3 PD) 1o cocrosimio na 2020 ., 75% 3anacos red-
1 1 90% 3amacoB raza B cTpaHe GBITO BBIABIEHO BO BpeMeHa
CCCP [32]. 3a nosyBekoByIo HCTOPUIO H00bur Y B B uerhi-
pex crpanax Ilupkymapkruueckoro perunona (Poccust, Hopse-
rust, Kanana u CIITA) HakoruieHHas 100bIYa COCTaBIIA OKOJIO
23,25 mupa ToHH HedTsiHOTO KBUBaseHTa (H.9.). [Ipu saTOoM
nosist noosrun YB B ABPD Bripocia xo 87,3%, mo 20,3 miapi
TOHH H.9., U3 KOTOPBIX /10Jis Taza coctasisier 80,5%. Tloce pe-
KOpzAHBIX 00beMOB 100bur YB B A3P®M 82018 1 2019 rT. u3-32a
cankenus norpebaenns YB B Espore B 2020 1., cBA3aHHOTO
¢ manzgemueii COVID-19, B ASP® npousornwuio najgexue g00bi-
yu raza (cu. puc. 1).

B 1995-1997 rr. o6bembl 106bun Tasa 8 ASPD (mpe-
UMYIIeCTBeHHO B SIMaso-HeHerrkoM aBTOHOMHOM OKpyTe) CO-
craBistr 0k0J10 90% 06beMOoB 100bIuH cTpanbl (puc. 2) [8—16].
ITocae 15-netnero srtana cHuskenus a0 79,5% B 1nociegnue
Tpu rofa HabmomaeTcs poct mpumepto 10 82%. CrabuiabHO
pacrer o6beM a00biun kuakux YB (KYB) B ASPD, ux mons
HeyKJIOHHO Tpubmkaercst k 20% obimepoccuiickoit. B nedsi-
HOM 9KBUBAJIEHTE GOJIBIIYIO YaCTh MOCTCOBETCKUX JIET APKTHUKA
obGecrieunsaia csbiine 50% no6brau Y B Beeit crpatsbr, a B 1995—
1998 rr. — maxe Gosee 60% (cm. puc. 2).

B A3P® ycrienno pa3BUBaIOTCS YHUKAJIbHBIE IO CJIOXK-
HOCTH pealn3anuil TPOeKThl 0 no0bde Y B, Briowas Bosa-
Henkosckoe u IOxuo-Tambeiickoe mecropoxaenus. Ha IOx-
Ho-Tambelickom mecropoxaenun ¢ 2017 1. 1npousBoauTCs
cxxmkerHbli mpupoubi ra3 (CIIT). Tpu mmann 3aBona «Amamn
CIIT» ¢ cymmapHOil MPOEKTHOW MOIIHOCTBIO 16,5 MJIH TOHH
npousBenu B 2019 r. 18,4 murx Tonn CIIT, a8 2020 r. — 18,8 muta

the country’s oil and 90 percent of gas reserves have
been discovered in the Soviet period [32]. For a half
a century of HC production in the four Circum-Arc-
tic region countries (Russia, Norway, Canada, and
the US), the cumulative production has amounted
to nearly 23.25 billion tons of oil equivalent (o.e.).
Meanwhile, the share of HC production in the
AZRF increased up to 87.3 percent and amounted to
20.3 billion tons of o.e., in which the share of gas is
80.5 percent. After the record HC production in the
AZRF in 2018 and 2019, gas production decreased
in the AZRF in 2020 due to a decrease in HC de-
mand in Europe related to the COVID-19 pandemic
(see Figure 1).

In 1995-1997, gas production in the
AZRF (mainly in Yamal-Nenets Autonomous Dis-
trict) amounted to nearly 90 percent of the country’s
production (Fig. 2) [8—16]. After a 15-year phase
of decrease to 79.5 percent, the growth by about
82 percent has occurred in the last three years. The
production of liquid HCs (LHC) in the AZRF sta-
bly increases; their share is steadily approaching 20
percent of that of Russia as a whole. The Arctic cove-
red 50 percent of HC production in oil equivalent of
the entire country most post-Soviet years, while in
1995-1998, even more than 60 percent (see Fig. 2).

In the AZRF, HC production projects unique
in the complexity of the implementation including
the Bovanenkovo and South-Tambey field success-
fully develop. Liquefied natural gas (LNG) has been
produced at the South-Tambey field since 2017.
Three Yamal LNG lines with the total design capac-
ity of 16.5 million tons produced 18.4 million tons of
LNG in 2019, and 18.8 million tons in 2020 (by 11.5
and 13.9 percent higher than the design capacity re-
spectively). In the early 2021, Arctic liquefied gas
tankers of Arc 7 ice class Christophe de Margerie and
Nikolay Evmenoo were the first to pass the North-
ern Sea Route eastward without nuclear icebreaker
escort. On March 26, 2021, the cumulative produc-
tion of exported LNG amounted to 50 million tons
(685 liquefied gas tankers were shipped).

The NOVATEK’s project Arctic LNG-2 ac-
tively develops in Yamal-Nenets Autonomous Dis-
trict. Line 1 is planned to be launched in 2023. For
the project implementation, LNG production mod-
ules will be manufactured in the Kola Bay, while
15 liquefied gas tankers — at the Far-Eastern Zvezda
Shipbuilding Complex. The volume of investment in
2021 will amount to nearly US$ 6 billion, which is
more by half that in 2020.

Thanks to the development of the Yurkhar-
ovskoe and Prirazlomnoe field, Russia is a leader in
producing oil and gas from the Arctic subaquatic de-
posits [11]. As of April 10, 2019, the total oil export
from the Gazprom Neft’s PJSC offshore ice-resistant
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fixed platform Prirazlomnaya (OIRFP) amounted to
10 million tons, while as of November 17, 2020 — 15
million tons (Fig. 3). For a range of reasons, the im-
plementation of plans for developing other offshore
fields (Shtokmanov, Dolginskoe, Medyn-More, and
others) was postponed for a later date or became in-
definite. As a result, LHC production from the Arctic
shelf will hardly exceed 7 million tons in 2030.

Freight traffic along the Northern Sea Route
has sharply increased recently reaching according to
Rosatom in 2020 a record level of nearly 33 million
tons. To ensure the safety of transportation of an in-
creasing volume of cargo in the Arctic waters, a new
class of icebreakers is being actively built. In April
2021, the construction of the world’s most powerful
lead icebreaker Rossiya (Leader Project) began at
the Zvezda Shipbuilding Complex by order of Ro-
satomflot. The icebreakers will be the first to over-
come over 4-m thick ice. However, the issues of in-
creasing the safety of using the main sea traffic route
still remain urgent. This is particularly relevant for
subaquatic threats associated with changes in the
bottom shape, appearance of new shoals, and degas-
sing of the subsurface.

Unfortunately, 2020 was full of negative
events at a global scale, which was to a great extent
caused by the COVID-19 pandemic [13, 14]. The
decrease in global oil and gas production and con-
sumption led to reducing their sales cost. As a result,
the share of Russia’s incomes from oil and gas exports
decreased down to 46 percent.

Threats to Russia’s national security

It is difficult to definitely evaluate the com-
plex damage to the USSR, and later on to Belarus,
Ukraine and Russia, by the Chernobyl Nuclear Power
Plant disaster, which occurred on April 26, 1986. It is
obvious it is measured in hundreds of billions of US$
and continues growing up. In particular, according
to the 1998 official data, the damage to Belarus for
a 30-year period after the disaster was estimated at
US$ 235 billion [14]. In the 1980s, several disasters
occurred due to long accidental well flowing and fires
at many fields in the Arctic (Kumzhinskoe, Bovanen-
kovo, Kharasavey and others) [5, 7, 11, 12, 16] in ad-
dition to the Chernobyl accident. Such losses caused
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touH (#a 11,5 u 13,9% Bbitire poekTHOI MoIHOCTH). B Hava-
sie 2021 r. apKTUYecKre TAHKEPbI-Ta30BO3bI JIEJIOBOTO KJIAacca
Arc 7 «Kpucrod ne Mapxepu» n «Hukomait EBMeHOB> BIiep-
Bble npomuu 1Mo CeBepHOMY MOPCKOMY IMYyTH B BOCTOYHOM
HarpasJjeHn (€3 COMPOBOKAEHMSI aTOMHBIMU JIEJIOKOJIAMM.
26 mapra 2021 T. HAKOIJIEHHBIA 00BEM SKCIIOPTUPOBAHHOIO
CIIT goctur 50 mutH ToHH (OTTPysKeHO 685 ra30B030B).

B Amano-Henennkom AQO akTWBHO pa3BUBAETCS TPO-
ekt «<HOBATOKa» «Apxruk CIIT-2». 3amyck nepBoii TuHUN
3anmaaupoBad Ha 2023 r. /{1 peanusanuy mpoeKTa MOIYJIN
npoussoictsa CIIT 6yayT usrorosienbl B Konbckom sanuse,
a 15 razoBo30B — Ha JAJIbHEBOCTOYHOM CYAOCTPOUTETLHOM
KoMILIekce «3Be3iay. O6bem unsectuimii B 2021 r. coctaBut
OKOJI0 6 MJIPJL JIOJLIL., 4TO B 101TOpa pasa 6osblie, yem B 2020 r.

Baarogapsa paspaborke IOpxaposckoro n ITpupasnom-
HOTro MecTOoposkieHnid Poccust sBjsieTcs JUAepoM H00bIum
HedTH ¥ rasa u3 cybakBajbHbIX 3aseskeidl Apkruku [11]. Tlo
cocrosiinio Ha 10 ampens 2019 r. cymmapubIil akcriopT Hed-
Tn ¢ Mopckoit sieoctoiikoit mmardgopmbr (MJICIT) «IIpupas-
somuast» ITAO «I'asmpom HedTh» cocTaBus 10 MIIH TOHH, a Ha
17 nostopst 2020 1. — 15 mure ToHH (puc. 3). o psaxy obcTos-
TEJIbCTB PeATU3AIUS TJIAHOB 110 OCBOEHUIO J[PYTUX MECTOPOXK-
nennit menbda ([lITokmanosckoe, [lonruHckoe, MeabrHCKOE-
MOpe 1 JIp.) CABUHYJIACH HAa 3HAYUTEIBHO O0JIee TTO3[HIE CPOKH
nim crasa HeonpeaenenHoit. B urore B 2030 r. 1o6brya JKY B us
3aj1exkeil Ha menbde APKTUKY BPsJL JIM NPEBBICUT 7 MJIH TOHH.

Puc. 3. Otrpyska vedptu ¢ MJICII «IIpupasiomuasis Ha TaHKEP :
«Muxann Yabsuoss (ITAO «I'azipom nedtb») :

Fig. 3. Oil loading from OIRFP Prirazlomnaya to the tanker . I

Mikhail Ulyanov (Gazprom Neft PISC)
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Apxmuueckue 6edomocmu

B mocrennue Tomel pe3ko Bospoc rpysomorok 1o Ce-
BEPHOMY MOPCKOMY TYTH, IOCTHTIIHNI, 10 AaHHBIM «Pocaro-
Ma», B 2020 r. pekopiHOTO YPOBHS 0K0JI0 33 MJIH TOHH. [lyg
obecrieyeHrst GE30TTACHOCTH TPAHCTIOPTUPOBKU BCe OOJIBIIETO
obbeMa TPY30B Ha aKBATOPUSAX APKTHKH BEJIETCS aKTHBHOE
CTPOUTENIBCTBO JIEIOKOJIOB HOBOTO Kjacca. B ampesre 2021 .
o 3axa3y «Pocartomdiorar Ha CyIOCTPOUTETHHOM KOMILIEK-
ce «3Be3/1a» HAYaI0Ch CTPONTENBCTBO CAMOTO MOIITHOTO B MUPe
roJIOBHOTO Jiemokona «Poccusy (mpoext «Jlugep»). Briepsoie
JIETOKOJIBI CMOTYT TIPEOIOIEBATH JIbIBI TOJIINHON CBBIIIE 4 M.
OpHako po6IeMBI TOBBITIEHHUS GE30TTaCHOCTH UCTTOTH30BAHS
OCHOBHOI MOPCKO#1 TPAHCIIOPTHON MarmcTpajd OCTAIOTCS I10-
npeskHeMy akTyarbHbiMi. OcobeHHO 9TO KacaeTcst CyOaKBab-
HBIX yTPO3, CBSI3aHHBIX C U3MEHEHNEM pesbeda /IHa, TTOsIBJICHH-
€M HOBBIX MeJIEl U Jlera3alueii Hejip.

K coxkanenuro, 2020 r. 6bLT MOJOH HETaTUBHBIMU CO-
OBITHSAMY B TI06ATBHOM TIJIAHE, B 3HAYUTENHHON CTETIEHH BBI-
3eanabiMu mangemueir COVID-19 [13; 14]. IIpousomiemaiiee
yMeHbIIeHre 06beMOB MUPOBO 100BIYM 1 TIOTpebIeH s Heh-
TH U Tra3a MPUBEJO K CHIKEHUIO CTOMMOCTH UX pean3aIii.
B wurore moms moxomoB Poccum or skcmopra HedTH M rasa
YMEHbIINIACH 10 46%.

Yrpossl HalmoHAIBbHOI Oe3onacHocTu Poccun

TpyaHO OHO3HAYHO OI[EHUTH KOMILTIEKCHBIN yiiep6, Ha-
necennbiiit CCCP (Bnocsenactsun benapycu, Yrpaune u Poc-
cun) Katactpodoii Ha YepHoObLIbckoii ADC, npousoleeit
26 ampenst 1986 1. OyeBuaHO, YTO OH M3MeEpsSIETCS COTHSIMU
MUJLTAAP/IOB JI0JJIAPOB U TIPOJI0JIKAET pacTh. B yacTHOCTH, TIO
odunmanabHbiM JaHHbIM 1998 1., yiiep6 Besapycu 3a 30-meTHuit
nepuoz mocJje karactpodsl ObLT orleHeH B 235 murpa ot [14].
B 1980-x rogax B monosHeHne Kk YepHOOBLIIO TPOU3OIILIO He-
CKOJIBKO KaTacTpod, CBI3aHHBIX C [ITUTETbHBIMUA aBaPUIHBIMU
(oHTaHNPOBAHUAMHU W TOKapaMM Ha CKBAKMHAX HA MHOTHX
Mectopoxkiennsix B Apxruke (Kymskmnckom, boBanenkos-
ckoMm, Xapacasaiickomm u ap.) [5, 7, 11, 12, 16]. Taxkue morepu
HaHecJU cyliecTBeHHblil yuiep6 akonomuke CCCP u B gomnoJ-
HEHHe K IPYTUM MpobaeMaM YCKOPUIIH Pa3Bajl CTPAHBL.

B 3aBucuMoCTH OT YPOBHSI Pa3BUTHS SKOHOMHUKU KOH-
KPETHBIX CTPaH 9KOJOTUYECKHE KaTacTpodbl MOTYT HMETh
pasHble TOCTEACTBYS JUIST WX HAIMOHAJIBHON 6e30MacHOCTH.
B 2005 r. yparan Katrina HaHec orpoMHbIi yiiepb HedTeraso-
BBIM ITpoMbIcyiaM U HeprexpanusmmiaM Ha fore CIIIA, a taxke
HaceJeHHBIM TyHKTaM mtatoB Dmopuza, Amabama, Jlynsnana
u Muccucunu [5, 11, 15]. On paspymmnn 44 u mospeani 20 He-
(drerazopobpiBatonux miardopm, 100 moxBoaHBIX TPYOOIPO-

a significant damage to the USSR economy and, in
addition to other problems, speeded up the country’s
collapse.

Depending on the economic development
level of certain countries, environmental disasters
may have different effects on their national security.
In 2005, Hurricane Katrina caused a huge damage to
oil and gas production fields and oil storages in the
US South, as well as to the communities in the states
of Florida, Alabama, Louisiana, and Mississippi [5,
11, 15]. It destroyed 44 and damaged 20 oil and gas
production platforms, 100 subsea pipelines, nearly
26 thousand tons of oil and oil products spilled into
the sea. Onshore, it breeched levees and flooded 80
percent of New Orleans, destroyed and damaged over
200 thousand houses, and killed 1,836 people. The
hurricane provided a record damage of about US$
125 billion (US$ 163.8 billion in the end of 2019
prices), which is more than budgets of many coun-
tries. However, it was only 0.95 percent of GDP for
the US economy.

An accident at the Deepwater Horizon oil and
gas production rig occurred on April 20, 2010 in the
Gulf of Mexico with a record oil spill gave a terrible
lesson to all mankind. It became obvious that if such a
disaster would have happened in Arctic latitudes, the
consequences would have been immeasurably more
tragic and global [5, 15]. In the period from April 20
to June 26, 2010, the BP (British Petroleum) market
value decreased by US$ 105 billion, more than twice
(from US$ 189.5 to US$ 85 billion) [37]. In the early
2018, the Company’s direct financial losses (pay-
ments for cleaning work, fines, etc.) exceeded US$
65 billion [34]. Some US experts estimate the total
potential losses for BP at US$ 144.9 billion [36].

The capitalization of our largest oil and gas
companies is as follows: Rosneft — US$ 63.4 billion,
Gazprom — US$ 57.8 billion, and Lukoil — US$ 44.9
billion as of November 18, 2020 [ 14]. These data show
that a disastrous error at one well is comparable to
the capitalization of national giants, which form the
main country’s currency incomes.

It should be noted that prices for raw hydro-
carbons (oil and gas) depend on the global demand
and supply. In the regions suffering from natural or
human-induced disasters, they can sharply increase
aggravating economic impacts. Such a situation
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occurred in 2011-2014 in the JKM (Japan/Korea
Marker) market after the so-called Great East Japan
Earthquake, which took place on March 11,2011 and
caused a tsunami resulting in the Fukushima NPP
accident and shutdown of all NPPs in Japan. During
almost three years, the prices for gas in Asia was 1.5—
1.8 times higher than in Europe, and 3—5 times higher
than the US market price (Henry Hub).

In fact, social and economic disturbances in
Russia in the 1990s aggravated by low world’s HC
prices and privatization of enterprises led to the oil
industry crash. After reaching record levels of oil pro-
duction (with gas condensate) in Russia (RSFSR)
in 1980-1989 (more than 542—569.5 million tons),
a sharp decline in the oil production (down to about
303-311 million tons in 1994—1999), exports, and the
country’s income from the oil industry took place in
the 1990s. The renaissance of the oil industry began
in 2000-2003 only. Gas production was more or less
stable, which is partly associated with the fact that gas
primarily was and continued to be supplied for domes-
tic consumption (nearly 70 percent) [5]. New heights
in oil and gas production have been recently reached,
primarily due to the commissioning of new fields in
the AZRFE Large reserves exist for further growth.

Among financial crises, the ruble depreciation
in 1994-1995 and a wild crisis of October 11, called
Black Tuesday stand out among financial crises [14].
The RF Security Council described the collapse of
the ruble exchange rate as “an emergency posing a
threat to Russia’s national security” [20]. As a result,
the ruble depreciated by 2.7 times in 1994, and by 3.6
times taking into account 1995. It is quite likely the
Usinsk oil spill triggered the ruble collapse on Black
Tuesday (over 100 thousand tons or up to 200-300
thousand tons according to various estimates), which
occurred near the Arctic Circle due to the fault of
Komineft Company [14 |. It is difficult to assess the
total damage from this disaster, we can only note that
it includes as follows: damage to the ecosystem, ex-
penditures connected with a 10-year elimination of
consequences, return of foreign loans for over US$
100 million, lost profits from suspending production
at several hundreds of wells and the need for their
subsequent repair, construction of new oil pipelines,
damage to Russia’s reputation, etc.

Anew HC spill took place in the Arctic in 2020
through the Nornickel Company’s fault, which is one
of the largest one in Russia’s history and the largest
one on the Arctic land. On May 29, nearly 21 thou-
sand tons of diesel fuel spilled onto the ground from
a steel tank crack and got into the river system. As a
result of court examination at the Rosprirodnadzor’s
suit, the spill causer was first fined an unprecedented
146.2 billion rubles (nearly US$ 2 billion). This is un-
precedentedly high for Russia, but this price per ton
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BO/IOB, B MODE TT0MaJIo OK0JI0 26 ThIC. TOHH HeTH 1 HedTempo-
nykroB. Ha cymme on mpopsai mam6Ger u 3aTomusi okomo 80%
tepputopurt HoBoro Opireana, paspylini u HoBpeaus OoJee
200 Thicsty oMOB, Tory6us 1836 wesioBek. YparaH HaHec pe-
KOpZHBII yiep6 okoso 125 mupa gosut. (163,8 mupa xoJuL. B 1ie-
nax konna 2019 r.), uro Boinie 610/pkeTa MHOrMX cTpad. OHaKO
111 akoHoMukn CIIA ato cocraBuiio nnib 0koso 0,95% BBII.

Karacrpoda  nedrerazogobbiBaiomeii  maardopmbl
Deepwater Horizon, npousomresmras 20 ampesst 2010 r. B Mexk-
CUKAHCKOM 3aJIMBE, C IOCJEIYIONUM PEKOPAHBIM Pa3inBOM
HeTH TIpenojiHecsa OTPOMHBINA YPOK BCEMY 4YeJOBEUECTBY.
CraJio OYeBH/IHO, UTO, CJIYYHCh [0A00HasT KaTacTpoda B apKTH-
YEeCKUX MIMPOTAX, HOCJAEACTBUSI ObLIM Obl HECPABHUMO OoJiee
TparuyHbIME U rio6aibHbiME [5, 15]. B iepuos ¢ 20 anpeiist 1o
26 utorsg 2010 r. ppiHOYHAs cToMMOCTh Komnanuu BP (British
Petroleum) cuusunaco xa 105 mapg gos. — 6ojiee yeM B Ba
paza (co 189,5 no 85 mupz moun.) [37]. B mauane 2018 r. npsi-
Mble (PHAHCOBBIE TIOTEPU KOMIAHUU (oIiaTa paboT 110 OYKCT-
ke, mrpadsl u ap.) npesbicuin 65 mupa nosr. [34]. Psa ame-
PUKAHCKUX HKCIIEPTOB OIIEHUBAIOT MOTEHIIMAJIbHBIE UTOTOBBIE
niorepu BP cymmoit 144,9 mupa nos. [36].

Kanurasusaius Hammx KpyHmHeHX HedTerasono0bl-
Batonux Kommauuit: «Pocuedpth> — 63,4 mupa mosur., «l'as-
pom» — 57,8 mupa posun., «JIykoiias — 44,9 Mup 10J11. 1o co-
crosHuio Ha 18 Hosa6ps 2020 r. [14]. VI3 aTUX JaHHBIX CJIEIYET,
4TO KaTacTpoduueckas omrbKa ¢ OJHON CKBa)KMHOU cousMe-
puMa ¢ KaluTaausaiueil OTedeCTBEHHbIX TUTAHTOB, (hopMUpY-
IONIMX OCHOBHBIE BAJIIOTHBIE TOCTYTIIIEHUST CTPAHBI.

Heo6x011uM0 OTMETHTB, YTO CTOUMOCTD YTIJIEBOAOPOAHO-
o chIpbst (HedTh U ras) 3aBUCUT OT 00bEMOB MUPOBOTO CIIPOCA
U NIpeyIoKeHuil. B pernoHax, mojiBepruyThix MPUPOIHBIM U
TEXHOTEHHBIM KaTacTpodam, OHA MOKET PE3KO BO3PACTATh, yTsI-
JKEJIsIsT 9KOHOMUYECKHE TTOCHeACTBUS. TaKkast CUTyaIust CJI0XKu-
gack B 2011-2014 rr. Ha peiake JKM (Japan/Korea Marker)
mocJte ipousomnieantero 11 mapra 2011 . Tak HazpiBaemoro Be-
JINKOTO SITOHCKOTO 3€MJIETPSICEHUS], BBI3BABIIETO IyHAMH, T10-
caencTBrueM Kotoporo cramu katactpoda va AJC Dokycuma
n octanoBka Bcex AJC Anonun. B Teuenme moutn Tpex Jjet
1iena Ha ras B Asuun (JKM) 6b11a B 1,5—1,8 pasa Bbliiie eBporieii-
ckoii u B 3—5 pas Boimre peinouHoii CIITA (Henry Hub).

B Poccum conmanbible ¥ 9KOHOMUYECKUE TTOTPSICEHUS]
1990-x 10/10B, 060OCTPEHHbIE HU3KUMU MUPOBBIMM IICHAMU Ha
YB wu mpuBartusarueil mpeanpusaATAi, (HaKTHUeCKU ITPUBEIN
K Kkpymiennto HedrtsaHoit orpacsu. [locne moctmxenus B Poc-
cun (PCOCP) pexopaHbIx ypoBHEii 100bun HedTH (¢ KOH/IEH-
carom) B 1980-1989 rr. (cBoime 542—-569,5 muta TorH) B 90-€
rO/IbI IIPOUBOIILIO PE3KOE CHIKeHIE 00beMOB J0ObIYM (TIPUMEp-
HO 10 303—311 muH TorH B 1994—-1999 11.), 9KCcnopTa u 10X0/10B
cTpaHbl OT HeTsIHON oTpaciau. Pereccanc HeTIHON OTpacan
Havascd Toabko B 2000—2003 rr. O6beMbl 100bUM raza ObLIU
GoJsiee WM MeHee CTaOMJIbHBI, YTO OTYACTH OOYCJIOBJIEHO TEM,
YTO B OCHOBHOM Ta3 MIEJ W TPOJOJIKAET WATH HA BHYTPEHHEE
norpeberne (okoso 70%) [5]. B mocsetme roapr ZOCTUTHYTEI
HOBBIE BBICOTBHI HeTerazoqo0bIuM, B EPBYIO 0YEPeb 3a CUET
BBOJIa B paspaboTKy HOBbIX MecToposkaeHuil B ASPD. Nmeror-
Cs1 KPYITHBIE PE3EPBBI JIJIST TAIbHEHTIIETO POCTA.
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Cpean  (UHAHCOBBIX KPUBKHCOB  0CODO
BBIZIEJIAIOTCSA COOBITUSI C JeBajbBaiueii pyoJst
B 1994-1995 rr. u aukum kpusucoMm 11 okrs-
Opst, MOJYYNUBIINM HazBaHUE «4E€PHBIA BTOPHUK>
[14]. CoBer bezonacuoctu PM oxapakTepusoBas
oOBaJibHOE TajieHe Kypca pyOJIsl KaK <upessvl-
uainoe npoucwecmsue, nNPeocmassiiouee yzpo-
3y Hayuonamvnoi o6esonacnocmu Poccuus [20].
B utore B 1994 r. npousoiiia gesanbpaiys pyois
B 2,7 pasa, a c yuerom 1995 r. — B 3,6 paza. Briostre
BEPOSITHO, YTO TPHUITEPOM JiJisi 0OBajia Kypca py-
GJI1 B «YEPHbBIH BTOPHUK» MOCITYKUJI Y CHHCKUI
pazmmB Hedtr (cBbiie 100 ThIC. TOHH, 1TO pa3HbIM
orterkaM — 710 200—300 Teic. TOHH), TTPOM3OIIIE/-
il BOmsu IToJsspHOro Kpyra o BHHE KOMIIa-
Hun «KomuHedtb» [14]. TpyaHo oteHuTh 06N
yiepb ot 3Toit KaTacTpodbl, OTMETUM JIUIIb, YTO
OH BKJIIOYAeT: yuiepd 9KOoCHCTeMe, 3aTpaThl Ha
10-s1eTHIOO JIMKBUIAIIATO TIOCTIE/ICTBUH, BO3BpAT
3apyOeKHBIX KpeanToB Oosee ueM Ha 100 MuH
JIOJLL, YIYIIEHHYIO BBITOIY OT OCTAHOBKHU JOOBIYH
Ha HECKOJIBKUX COTHAX CKBAKMH ¢ HEOOXOAUMOCTBIO UX [OCIe-
JIYIOIIEr0 PEMOHTA, CTPOUTENBCTBO HOBBIX HE(DTENTPOBOJIOB, pe-
Iy TaluoHHbIi yiep6 Poccuu u ap.

B 2020 r. mponsorresr HOBBIN passnB Y B B ApKkTHke 10
BUHE KOMIaHWK « HOpHUKEIb» — O/INH M3 KPYITHEHIITUX B UCTO-
pun Poccun u camblii KpyIHBIN Ha cytiie APKTUKHA. 29 Mast OKO-
J10 21 TBIC. TOHH JIU3€JIHHOTO TOILJINBA BBIITMJIOCH HAa 3€MJIIO U3
TPENTUHBI B CTAIBHOM Pe3epByape U TOTal0 B PEYHYIO CUCTEMY.
B urore cyae6HbIX pasbupaTesbeTB M0 UCKy PocnpupoaHanso-
pa BIIEPBbIe BUHOBHUK PasJjinBa ObLI olnTpadoBaH Ha HEObIBAJIO
KpyHHyoo cymmy — 146,2 mMupz py6seid (0KoJo 2 MDA JOJLI).
B poccuiickoii mpakTuke 910 OecIpenejeHTHO MHOTO, HO TaKast
IleHa B [epecyeTe Ha TOHHY Pa3iauThiX ¥Y B coBmazaer ¢ morepsi-
mu komriaanu BP ripu karactpode B Mekcukanckom 3ammse (110
cocrosiuio Ha 2018 r.). [Ipumenenune B Poccun MupoBoii mpak-
TUKH OIIEHKH YI11epOOoB OyeT CIiocoOCTBOBATh CBOEBPEMEHHOMY
MHBECTUPOBAHUIO CPEACTB B 0OHOBJIEHHE HHMPACTPYKTYPHL.

Ypoxk, mosyuennsbIit pu pazimse B Hopusibcke, mpuses
K IIOHUMAHUIO HEOOXOAUMOCTH 9KCTPEHHOTO H3MEHEHMs 3a-
koHogaresbeTBa «O6 oXpaHe OKPYsKaIOIIel Cpe/bl», YTo ObLIO
caenano 13 wmiomsg 2020 1. [21]. Teneps kommauuu 0OGsI3aHbI
WMETD TJIAHBI TPEYTPEKICHIS U JIUKBUIAIIMHA PA3JIUBOB Hed-
TH 1 HePTENPOIAYKTOB, a TakkKe (DUHAHCOBOE OOeCIeueHne st
UX peajnsalii, BKIKYas BO3MENIEHIE B MOJHOM 00beMe Ha-
HECEHHOTO BpejIa.

ITpu ocBoeHuu pecypcoB YB ectb Gosibliie mpobieMbl
r106aJIbHOTO IIaHa. DTO yTeukn cMeceil Y B (B mepByio ouepe/p
rasa) 1o 3aKOJIOHHOMY ITPOCTPAHCTBY, U3-32 YETO MMEPUOANMIECKI
[IPOUCXOAAT aBapuu U KaTacTpodbl. B ApkTiike 510 ere 6oJee
000CTPEHO, MIOCKOJIBKY MEP3JI0Ta BHOCHT AOINOJHUTEIbHBIN He-
raTUBHBIN (hAaKTOP B KAUECTBO CTPOUTETHCTBA CKBAKHH.

B Apkruke 0co60 OCTPO CTOMT 3ajlaua obeciieueHst
paroHaabHoro npupozgonoaszoBanus. [OCTamu yrBep:xie-

Puc. 4. CHUMOK 13 KOCMOCa U TpexMepHas 1udpoBast Mojie/ib

MOJIBOIHOTO TIPOCTPAHCTBA B paiioHe KyMm:kuHcKoi katactpodst [7]

Fig. 4. Satellite image and 3-D digital model of underwater space
in the area of the Kumzha disaster [7]

of spilled hydrocarbons is the same as BP Company’s
losses in the Gulf of Mexico disaster (as of 2018). The
application of the world damage assessment practice
in Russia will contribute to the timely investment of
funds in the infrastructure refresh.

The lesson learned from the spill in Norilsk led
to understanding the need for urgent changes in the
law On Protection of Environment, which was done
on July 13, 2020. Now, companies should have area
contingency plans, as well as financial assurance for
their implementation including full compensation for
damages caused.

There are major challenges of global scale in
developing HC resources. These are leaks of HC mix-
tures (primarily, gas) through the borehole annulus
resulting in periodical accidents and disasters. This is
more aggravated in the Arctic since permafrost makes
an additional negative contribution to the quality of
well construction.

The task of rational nature management is
especially sensitive. GOSTs approve precise word-
ings of this notion (for example, GOST R 53713-
2009 for oil and gas [17]). Briefly summarizing, the
essence reduces to the following “the fullest and eco-
nomically feasible extraction of oil reserves and asso-
ciated components from subsurface meeting the main
requirements for subsurface rational use and protec-
tion” (item 3.37) [17]. GOST R 53713-2009 says
“If evidences of underground leakages or oil, gas and
water vertical flows appea;,’led in the course of field de-
velopment, which may lead to oil and gas irretrievable
losses, the subsurface user®r operator should identify
and eliminate the reason of uncontrolled motion of
reserooir fluids” (item 9.6) [17].
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The above vertical flows exist at almost all
fields and companies prefer not to notice them. They
are caused by substandard cementing of the well bore-
hole and tubing-casing annulus. Leading specialists
from Gazprom VNIIGAZ believe that “according to the
most conservative statistical assessments, cement rock
is destroyed or completely absent in half of production
wells that exploit the Cenomanian deposits. The assess-
ments have been made ... after the completion of drill-
ing. It is indubitable that the percentage of wells with
destroyed cement rock is much higher by now” [26].

Based on our experience, we came to the con-
clusion that large natural and man-made accumu-
lations (mainly gas) had been formed in the upper
part of sections at many developed fields (depths
from the ground surface up to 500-900 m) [5-16, 18,
19]. They carry a significant threat to the oil and gas
industry, lead to emissions and explosions, and con-
taminate the ecosystem. The notion itself of natural
and human induced deposits has not been confirmed
by GOST, which lay an official ground to subsur-
face users not to notice this hazardous phenomenon.
However, this problem exists not only in Russia, but
almost in all countries, in which oil and gas produc-
tion is carried out. Therefore, it is necessary to unite
efforts of the world expert community based on inter-
national scientific cooperation for its solution.

In 1980, one of many, but apparently the larg-
est disaster ever in the Arctic, which lasted about
seven years, took place at the Kumzhinskoe field
(Figure 4) |7, 11, 12, 16]. A nuclear explosion was un-
successfully used to extinguish the burning gusher.
The HC mixture flowing was stopped on May 18,
1987 after a many-year struggle. However, Earth re-
mote sensing (ERS) data from space shows that HC
emission through the water column and ice is still
continuing, for a total of over 40 years (see Figure 4).
In the authors’ opinion, the area of the Kumzha disas-
ter is the most hazardous zone in the Arctic, at which
a repeated powerful HC mixture blowout is possible
through the borehole and tubing-casing annulus of
wells No. 5,9, 10 and 134, as well as in the human-in-
duced near-surface deposit (see Fig. 4). Here it may
be noted that disastrous HC mixture blowouts oc-
curred in many other oil and gas producing countries
including the Canadian Arctic Islands.

Unfortunately, the accumulated environmen-
tal damage in the Arctic is huge. Drilling works at
many wells were just stopped in the 1990s, while all
equipment was abandoned, and wells were neither
conserved nor liquidated. In this context, no guaran-
ties exist that new disasters will not occur in the Arc-
tic able to shake the economy of not only the guilty
company, but also of the entire country.

HBI 4yeTkre hopMyaInpoBKH aToro nousatusd (Hanpumep, TOCT
P 53713-2009 must vedtu u rasa [17]). Ecau chopmynupo-
BaTh KPATKO, CYTh CBOJIUTCS K «00ecneuenuio Hauboiee noiHozo
U IKOHOMUUECKU UeTeco00Pa3H020 U3BLEUeHUS U3 Hedp 3anacog
Hemu U NONYMHBIX KOMNOHEHMO8 NPU COOMOOEHUU OCHOBHBIX
mpebosanuii o PAyUOHALLHOMY UCNOLL30BAHUIO U OXPAHE HEOP>
(1.3.37) [17]. BTOCT P 53713-2009 ormeueno: «Ecau ¢ npo-
yecce paspadbomxu MecmoporcoeHus: NOAGUIUCH NPUSHAKU N00-
3eMHLIX Yymeuex ULU MeACNIACMOBLIX NepemoKos Hepmu, 2asa
u 800bL, KOMOpble MOZYM NPUsecmi Kk 6e36036PAMHLIM NOMEPIM
Hemu U 2aza, mo NoAL308AMEN> HEOP UNU OP2AHUIAUUL-ONEPA-
mop 06513a1bL YCMAHOGUMD U TUKGUOUPOBATNY NPUUUNHY HEYNPAs-
JSIEM020 QBUdCeHUS NAACTNOBbIX (aioudoss (1. 9.6) [17].

OTMe4yeHHBIE BBIIIE MEXKIJIACTOBBIE TEPETOKH CYIIIe-
CTBYIOT MIPAKTHYECKH HA BCEX MECTOPOKICHUIAX, 1 KOMITAHUHT
MIPETIOYNTAIOT X He 3aMedyaTbh. OHM BBI3BAHBI HEOCTATOUHO
KA4eCTBEHHBIM I[EMEHTAKOM 3aKOJIOHHOTO W MEXKKOJOHHOTO
MIPOCTPAHCTB CKBAXKIH. V13 TpU3HAHUI BEYIIX CIIEIHATNCTOB
kommanuu «lazmpom BHUUTAS3» cnenyer, uto «no camvim
CKPOMMBIM  CIAMUCMUYECKUM OUEHKAM, UCMEHMMHbIUL KAMEHb
paspyuien uau NOIHOCMBIO OMCYMCmeyem 6 noaosune 9obuli-
BAIOWUX CKBANCUH, IKCNAYAMUPYIOUUX CEHOMAHCKUE 3ANEHCU.
Ouenxu coenanvt ... nocie 3asepuenus oypenus. Hecomnenno,
K HACMOSAWeMY BPEMENU NPOUEHM CKBANCUN C PA3PYULEHHDIM Ue-
MEHMHBIM KaMHeM 20pa300 eviue> [26].

Ha ocHoBe Hatero ombITa MbI IPHUIIIN K BBIBOLY, UTO Ha
MHOTUX Pa3pabaTbIBAEMBIX MECTOPOXKICHUSX B BEPXHEH YacTu
paspesa (ryOutbl ot moBepxuocTH 3emiu 10 500—900 M) chop-
MUDPOBAJINCH KPYITHBIE MPHPOIHO-TEXHOTEHHbIE 3aTeXu (TIpe-
uMyIecTBeHHO ra3) [5—16, 18, 19]. OHu HecyT 3HAYUTETBHbIE
yIpo3bl He(TEra3oBbIM KOMIIJIEKCAM, MPUBOAAT K BBIOPOCAM
U B3PBIBaM, 3arpsI3HAIOT aKocucTeMy. CaMo TIOHSTHE <ITPUPOJI-
HO-TeXHOTreHHble 3ayexu» He yrBepxkaeno OCTowm, a aTo gaet
ouIMaIbHOE OCHOBAHIE HEPOIIOIb30BATENSIM «HE 3aMEUATh>
MaHHOE OMacHoe sBJIeHue. U aTa mpobema CyImecTByeT He TOb-
ko B Poccu, HO 1 MPaKTHYIECKN BO BCEX CTPAHAX, B KOTOPBIX Be-
netcst Hedrerazomobraa. 1loaToMy /7Ist ee penreHnst HeoOGXou-
MO 0OBeTHHEHNE YCHIIHI MIPOBOTO COOOIIECTBA HKCIEPTOB Ha
OCHOBE MEKIYHAPOAHOTO HAYIHOTO COTPYIHIYECTBA.

B 1980 r. ra KyM;XMHCKOM MECTOPOSK/IEHUN TTPOU3OIILIA
OJTHA M3 MHOTOYWCJIEHHBIX, HO, BUINMO, caMast KPYyITHasl KaTa-
crpoda B ApKTHKe, KOTOpas JJIMIACh OKOJIO ceMu JeT (puc. 4)
[7, 11, 12, 16]. s ramenus ropsiiero GpoHTaHa ObLI Heyau-
HO IPUMEHEH siIepHblii B3pbIB. Ilocje MHOrojerHeir GOpb-
ObI poHTaHMpPOBaHKE cMecu Y B ObLIO ocraHoBieHO 18 Mas
1987 r. OxHako, 10 aHHBIM JAMCTAHITMOHHOTO 30H/IMPOBAHUSI
Semumn (/[33), n3 Kocmoca BUHO, 4TO amuccusi Y B uepes Bo-
JTHYIO TOJITITY ¥ JIEJ] TIPOIOJIKAETCS /IO CHX MOP, CyMMapHO 6oJiee
40 set (cm. puc. 4). Ilo MmEHeHUIO aBTOPOB, paiton KyMKuHCKOMN
KaTacTpodbI SBISIETCS caMO¥l OTIACHO# 30HOH B APKTHKE, B KO-
TOPOiT BO3MOKEH MOIIHBII TOBTOPHBINA BBIOPOC cMecu Y B 1m0
3aKOJIOHHOMY U MEKKOJIOHHOMY HPOCTPAHCTBAM CKBaKUH No 5,

Komabcekuit 3amus 30 mast 2014 . (poTto aBTOpoB)

Kola Bay May 30, 2014 (photo by the authors)
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9, 10 n 134, a Takxe U3 MPUTTOBEPXHOCTHON 3aJI€KN TEXHOTEH-
HOTO TeHe3nca (cm. puc. 4). OTMmeTnM, 4TO Karactpoduieckme
BBIGPOCHT cMeceil Y B Takike MPOUCXOIMIN BO MHOTHX JIPYTHX
HedTera3o[00BIBAIONIIX CTPAHAX, B TOM YHcJIe Ha ocTpoBax Ka-
HA/ICKOTO APKTUYECKOTO apXuIiesara.

K coxanennio, B ApKTHKe HaKOIJIEHHBIH 9KOJIOTHYE-
ckuit yimep6 KosoccaneH. Byposbie paboThl HA MHOTHX CKBa-
skuHax B 1990-x rogax GbLIM IIPOCTO OCTAHOBJIEHDI, a Bce 000-
pyaoBanue GPOIIEHO, CKBAKMHBI He 3aKOHCEPBUPOBAHBI U He
JIUKBUINPOBAHBL. B CBsI3M ¢ 9TUM HET HUKAKUX TapaHTHI, YTO
B ADKTHKe He TIPOU30HAYT HOBBIE KaTacTPOdBI, KOTOPBIE CIIO-
COOHBI MOTPSICTH HKOHOMUKY HE TOJHKO BUHOBHON KOMITAHWH,
HO ¥ BCeii CTPAHBL.

C yyeToM MPOMSOMIEAIINX U TIPOAOJIKAIONIUXCS TJI0-
GaNBHBIX KIMMATHYECKUX M3MEHEHWH ceBepHast yacTh Poccun
0Ka3aJIach B AMUIIEHTPE 30H MOBBINIEHNUS CPEIHETOOBBIX TEM-
mepaTyp, 4To CBI3aHO CO MHOTHIMH CIIETI(UIecKUMU (DaKTOpa-
M. CTabUIBHOCTD COCTOSHYSI MHOTOJIETHEMEP3JIBIX TTOPOJI, CY-
MIECTBYIONUX MPUMEPHO HA JBYX TPETSX TEPPUTOPHH CTPAHBI,
OKa3asach o] CYIIeCTBEHHOI yrpo3oit. B pesysbrare nerpaza-
ITUT MEP3JIOTHI BO3HUKIIM U PACHIUPSIIOTCS B TEPPUTOPHATBHOM
TTaHe YTPO3bl MACTITAOHBIX TIOBPEKICHIH M PA3PYIIEHUN pas-
JMYHBIX 0OBEKTOB B TOPOJAX W HACEJEHHBIX MYyHKTAX, a TaKKe
MHOPACTPYKTYPBl HeTerazoBbIX TPOMBICTOB. Kpome ToTO,
YCUJIMBAETCST OMUCCHS TTAPHUKOBBIX Ta3oB B atMocdepy, uTo
OKa3bIBAET BJMSIHUE HA KJINMaTHUeCKUe m3MeHeHus. Bce aTo
CO3/IaeT HOBBIE YTPO3bI HAIMOHATBHOM GE30TTACHOCTH CTPAHBI,
BKJTTOUast GOJIBIINOH yiiepb ee SKOHOMUKE.

B 2017 1. 6110 IPUBHAHO, UTO «EKErOAHbIE 9KOHOMMIYE-
CKI€ TIOTePH, 0OYCIOBIEHHBIE YXY/IIIEHIEM KaueCTBa OKPYsKa-
IOTIe Cpe/bl ¥ CBSI3aHHBIMU C HIM 9KOHOMUYECKUMU (DaKTopa-
M, 6e3 yuera yiiepba 370pOBbBIO JOJEH ONeHNBAIOTCS B 4—6%
BBII» Poccun [28]. Ha camom zesie oHU MOTYT OBITH CyIIe-
CTBEHHO BBIIIIE, TAK KAK MHOTHE HETATUBHBIE ITPOIECCH UMEIOT
CKPBITYIO (OPMY M IPOSIBJISTIOTCS TOJIBKO Yepe3 HECKOIBKO JIET
WJTH IaKe IECSITKOB JIeT.

B 2014 1. ObLIM BBISIBJIEHBI HOBBIE YIPO3bI JKU3HEIEs-
TeJTbHOCTH YeJI0BeKa B ADKTHKe, CBSI3aHHBIE C Jlera3alieil 3eM-
JIV B BUJIE MOTITHBIX BEIOPOCOB, CAMOBOCTIAMEHEHUT 1 B3PBIBOB
rasa[5, 12, 15, 16, 19, 33]. HecmoTpst Ha ipo0bJieMbl, CBSI3aHHbIE
¢ manzgemueir COVID-19, B 2020 r. aBropam ysajsoch ycreni-
HO TIpoBecTH 7-H akcnenunnonubiii ce3oH (2014-2020 rr.) 1o
M3YYEHUIO HTOTO OMACHOTO siBjenust Ha Smane. Hanboee 3ma-
YUMBIM OOBEKTOM HccjenoBanuii cran kparep C17 (uHzmexc
B TIC «<AMO» [5, 12, 33]), o6pasoBasuiuiicss Boiusu Bosa-
HEHKOBCKOTO MeCTOPOKAeHM B Teproz ¢ 20 Mas 1o 9 uioHs
(nmara omnpezesiena nipu ananuze aanabix /[[33) [33]. C momo-
mbio BITJIA Gblia mpoBe/ieHa yHUKaJIbHas adpodOoToCheMKa Ha
PasHBIX YPOBHSX OT TIOBEPXHOCTHU 3eMJH (puc. 5, A), BKIovyast
ChEMKY HIKe ee ypoBis Ha 15 M, ipsiMo B skepJie kparepa. [1o
XapakTepy peau3aliy 910 GblIa MmepBast B MUPe <«IT03eMHasT
a9pooTOCHEMKAY.

B pesymbrare dhoTorpammerprdeckoil 06paboTKI ¢ MPH-
MeHeHneM mporpamMm  Agisoft Metashape Oblta 1ocTpoeHa
3D-mopens (puc. 5, B). Ilo aToit Mojet ¢ TOMOIIBIO a//INTUB-
HOIl TexHosormu Ha 3D-TpuHTEpe MOCTpOEHA BBICOKOTOUHAS

Taking into account historical and ongoing
global climate changes, the northern part of Russia
found itself in the midst of the areas of increasing av-
erage annual temperatures, which is associated with a
number of specific factors. The stability of permafrost
existing in nearly two-thirds of the country’s area
is under significant threat. The permafrost retreat
has resulted in emerging and developing threats of
large-scale damages and destructions of different fa-
cilities in towns and populations in a territorial plan,
as well as oil and gas infrastructure. In addition, the
emission of greenhouse gases into the atmosphere
increases influencing climate change. All this creates
new threats to the country’s national security includ-
ing great damage to its economy.

In 2017, it was recognized that «annual eco-
nomic losses due to the environmental deterioration
and economic factors associated with them without
taking into account damage to human health are es-
timated to 4—6 percent of Russia’s GDP» [28]. Actu-
ally, they can be significantly higher since many nega-
tive processes have a latent form and become evident
only in several years or even decades.

In 2014, new threats to human livelihood in
the Arctic were identified associated with the Earth
degassing in the form of powerful gas blowouts, self-ig-
nitions, and explosions [5, 12, 15, 16, 19, 33]. Despite
the problems related to the COVID-19 pandemic, the
authors managed to successfully conduct the 7% ex-
peditionary season (2014—2020) in 2020 for studying
this hazardous phenomenon on Yamal. The most sig-
nificant study subject is the crater C17 (index in GIS
AWO [5, 12, 33]) newly formed near the Bovanen-
kovo field in the period from May 20 to June 9 (data
is determined in the course of ERS data analysis) [33].
Unique air-borne survey was carried out using an UAV
at different levels from the Earth surface (Figure 5, A)
including the survey at 15 m below its level, directly
inside the crater vent. It was the first ever underground
air-borne survey by nature of implementation.

As a result of photogrammetric processing
using the Agisoft Metashape software, the 3D model
was created (Fig. 5, B). A high-precision physical
(full-size) 3D model of plastic at a scale of 1:800 was
created on a 3D printer according to this model using
additive technology (see Fig. 5, C; 5, D; 5, E). The use
of new technologies allowed for the first time to cre-
ate a high-precision digital twin of the underground
cavity and gas blowout crater of the unique subject
C17, which makes it possible to research the under-
ground space in virtual reality. The studies performed
proved that the crater was formed in the dome of a
gas-saturated underground thermokarst cavity that
had previously formed in the massif of ground ice.
The total depth of the crater and cavity is nearly 35 m
[33]. These results contributed to the completion of a
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Puc. 5

V3yueHue MoA3eMHON MOJIOCTH 1 Kpatepa BhiOpoca raza oobekra C17 Ha SImase npu aspodorochemre ¢ BIIJIA (A)

u pororpammerpuyeckoii oopaborke nauubix (B, C, D u E): 3D-monens B undposom suze (B)

u pusmdeckasg 3D-monens u3 maactuka (C, D, E)

Fig. 5

Study of the underground cavity and crater of gas blowout on the C17 object on Yamal during the air-borne survey from the UAV
(A) and photogrammetric processing of data(B, C, D and E): 3D-model in digital form (B) and physical 3D-model of plastic (C, D, E)

7-year period of basic scientific research of the gene-
sis of the dangerous natural phenomenon of powerful
gas blowouts in the Arctic [15, 33].

Upgraded fundamentals of Russia’s state
policy in the Arctic

In recent decade and in perspective until 2035,
the fundamentals of Russia’s state policy in the Arctic
are based on several strategically important documents
[22-25, 28-31] including the Strategy of environmen-
tal safety [28] approved in 2017. 2020 was marked by
adopting the two most important documents focused
on the Arctic. These are the Fundamentals of the State
Policy of the Russian Federation in the Arctic for the
period up to 2035 and Strategy for the Development
of the Arctic Zone of the Russian Federation and En-
suring National Security for the Period up to 2035 [25,
31]. Please note that the country’s authorities (espe-
cially representatives from the Ministry for the De-
velopment of the Russian Far East and the Arctic) has
long prepared these documents in close cooperation
with the scientific community, the Federation Coun-
cil, and the State Duma. Of course, any document
may always have some flaws. But also the documents
are based on knowledge, which has been accumulated
for many decades of operation in the Arctic. They are
summarized, enlarged and submitted as a number of
directions of further work, in particular, regarding the
assessment of threats to the country’s national security.
One of the first threats is a decrease in population. We
have to be glad that the migration flow from 2014 to

Ne 1(31),/2021

(usnueckas (HarypHas) 3D-Mozenb U3 MJacTUKa B Maciitabe
1:800 (cm. puc. 5, C; 5, D; 5, E). IlpumeHeHe HOBBIX TEXHOJIOTHI
TTO3BOJIMJIO BIIEPBBIE CO3/IaTh BBICOKOTOUHBIN ITU(POBOI IBOII-
HUK MOA3EMHOM TI0JIOCTH U KpaTepa BhIOPOCa rasa yHUKAIbHOIO
obbexra C17, 1MO3BOJAIONMI TIPOBOAUTL OOCAEOBAHNE IO/~
3eMHOT0 TIPOCTPAHCTBA B BUPTYaJIbHOI peasbHOCTH. [IpoBesien-
HBle UCCJIeN0BAHUS JOKA3AJIM, YTO KpaTep 00pasoBajiCsl B CBOJE
ra30HACHIIEHHOM MOJ3EMHON TEPMOKAPCTOBO TIOJIOCTH, paHee
cchopMupoBaBIIeiicss B MacCuBe MOJA3eMHOTO Jibla. CymmapHas
riyGuHa KpaTepa 1 oJiocTi — 0KoJIo 35 M [33]. DTu pesyibTaTh
CI10cOOCTBOBAJIM 3aBEPIIEHUIO 7-JIETHEro Iepuojia (GpyHIaMeH-
TAJIBHBIX HAYYHBIX MCCJIEIOBAHUI TeHe3Mca OMacHOTO TPUPOJI-
HOTO sIBJIEHUSI MOIIHBIX BBIOPOCOB rasa B ApkTuke [15, 33].

OOGHOBJIEHHBIE OCHOBBI TOCYAaPCTBEHHON MOJUTHKH
Poccum B ApkTke

B nocnennee necstuierue u B mepcrnektuse 10 2035 T.
OCHOBBI TOCYIaPCTBEHHON mosnTHK Poccun B ApkTuke 6asu-
PYIOTCSI Ha HECKOJIbKUX CTPATEIrMYECKU BAKHBIX JOKYMEHTAX
[22-25, 28—31], BK:touass CTpareriio sKoJ0rn4ecKkoii Gesomac-
Hoctu [28], yrBep:xaennyio B 2017 r. 2020 r. o3HameHoBasCA
MPUHSITUEM JIBYX BAJKHEUIIMX JIOKYMEHTOB, OPUEHTUPOBAH-
HBIX HAa ApKTUKY. JT0 OCHOBBI TOCYZIaPCTBEHHON MOJUTHKHI
P® B Apxruke Ha mepuos g0 2035 1. u CTparernst pasBUTHS
Apxruueckoii 3onupl Poccuiickoii Mepepaiuu u obecnedeHns
HallMOHAJIbHOU GesonacHocTn Ha nepuox xo 2035 r. [25, 31].
OTMeTHM, YTO PYKOBOACTBO CTpaHbl (0COOEHHO MPeACTaBUTE-
s MunucTepcTBa 10 passutuio /JambHero Boctoka n ApkTu-
KHW) JUIUTEJIbHOE BPEMsI TOTOBUJIO 3TU JIOKYMEHTHI B TECHOM
KOHTaKTe ¢ Hay4yHoii obuiecTBeHHOCTHI0, CoBeToM Deepariu
u Tocymoii. JTro6oii 1OKYMEHT, KOHEYHO, BCera NMeeT KaKue-
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KmuuecKue e

MOCINU

To M3BsIHBL. HO BMecTe ¢ TeM TH IOKyMEHTHI OCHOBAHBI HA 3HA-
HUSIX, KOTOPBIE OBLITH HAKOTLIEHBI MHOTHMHE JIECITUTETHSIMU Pa-
6otel B ApkTike. OH1 06001IEHbI, YKPYTTHEHBI ¥ TPE/ICTABIEHD!
B BUJIE PAZla HATIPaBJIEHUI MaimbHelieil paboThl, B 4aCTHOCTH,
B OTHOTIEHUY OTIEHKHU YTPO3 JI7TsT HAITMOHATLHOH Ge30macHocTr
ctpaubl. OiHA W3 MEPBBIX YTPO3 — COKpPAIEHNE YHCIEHHOCTH
HaceseHus. [IpuxoauTest pazoBaThest, YTO MUTPAIIMOHHBIH TIO-
ToK ¢ 2014 110 2018 1. corparmiics Ha 53% [31], o aTo 03Havaer,
YTO OH TIPOJOJKAETCS, TIPOCTO €T0 TEMITbI CHU3UJIINCH, I HAPO/T
POOJ/IKAET ye3:KaTh n3 Apkruku. OpHa U3 TPUYIMH — HEJO-
cTaTok pabounmx MECT, B TOM YHCJIE M3-32 CHIKEHUS 00HEMOB
Te0JIOTOPA3BEMOIHBIX PabOT.

Ceiiyac Ha BCeX YPOBHSIX OOIIECTBA HACTYITAET MOHIMa-
HUE YIpo3 MIPUPOTHO-TEXHOTEHHOTO XapaKkTepa, KOTOPBIE CTAIN
CHUJIbHEE TIPOSIBIATHCS B APKTHKe. V13 KOMIIJIEKCHOTO TIOHMMa-
HUsT TPOOJIEM COTMATBHO-9KOHOMUYECKOTO TITAHa U OTIACHBIX
MPOTIECCOB POJWJINCH TI€TW U 3aa4M, MOCTaBJIEHHBIE PYKO-
BOJICTBOM CTPaHBI B YTBEP:KIEHHBIX TOKYMEHTAX W MPUHSITHIX
pemrennax [22, 23, 28—31]. Cpeau HUX 0co06O BbIAEIAIOTCH:
YCKOPeHNe 9KOHOMUYECKOTO Pa3BUTH APKTUKH, OXpaHa OKPY-
JKarotel cpeibl, obecrederre Ge30MacHOCTH, 3aINUTa OT YPe3-
BBIYAMHBIX COOBITHI MPUPOHOTO 1 TEXHOTEHHOTO XapaKTePOB.

B pesynbrare pabotsl 29-it skcreptHoii ceccun Koop-
AMHAIMOHHOTO KIy6a BOJBHOrO 9KOHOMUYECKOTO 00IecTBa
(B20) Poccuu B Hostope 2020 r. mOATOTOBJIEHO JKCIEPTHOE
3aKJIIOYEHNE, KOTOPOe OBIIO0 HAMPABIEHO BO MHOTHE OpPTaHbI
HCHOJHUTEJIBHON M 3aKOHOJATEJbHOHN B1acTh (11€pBblil aBTOP
9TOl cTaThu OBLI PYKOBOAUTEJNEM DKCIEPTHOI rpymmbl) [14].
B saksiouenne mpuBeieM B COKPAIEHHOM BUJIE OT/ETbHbIE Pe-
KOMEH/IAIINH M3 IAHHOTO JKCIEPTHOTO 3aKTI0YEeHNsT, COTIaCyI0-
Myecs ¢ MaTepuaIaMy, YIIOMSIHYTBIMU BBIIIIE U HATIPABIEHHBI-
MW Ha CHIDKEHUE YyTPO3 HAI[MOHATBHO Ge3omactoctn Poccum.

3akyrroueHne — peKoMeHIaIum

Heo6x0auM0 3aBepIINTh HOATOTOBKY U IIPUHSTH 3aKOH
«O nuKBUAAIMOHHOM (DOHJIE>, IUCKYCCUST O KOTOPOM BEJIETCSI
6ouiee 10 Jjier, Kak 0cO00 BasKHbIIT JOKYMEHT, 00ecIiednBatoIHii
HanuoHanbHyIo OesonacHocts PM. Hasnauenue sroro ¢oH-
JIa — crnocoOCTBOBATh CO3JaHUIO (DUHAHCOBBIX DPE3EPBOB 110
KakJIoMy paspabaTbiBaeMOMY MECTOPOKIEHUIO.

PekoMeHIyeTcsl yBEeJIUUUTh OI0KeTHbIe acCUTHOBAHIIS
Ha PervoHajibHble TeOJOTHYECKUe UCCJe/IOBAaHUS HEJP W pac-
HNIMPEHNE HAYIHBIX UCCJIEIOBAHWE 110 BBISIBJIEHUIO HOBBIX TI€p-
CTIIEKTUBHBIX PErMOHOB ¥ 30H C PAHKUPOBAHUEM TI0 PECYPCHOIA
6ase U MOTEHI[UAJbHBIM CPOKaM BBOJIa B OCBOEHUE.,

C yueroM pocra HaKOILUIEHHOrO yinepba sKOCHCTEMe
APKTHKKM U CJIOXKHOU TEOIOJUTHYECKON 0OCTAHOBKM B MUpe
[peJACTaBJIeTCsl HeOOXOAUMbIM MUHUMU3UPOBATh HEraTUBHbIE
HKOJIOTHYECKHE TTOCIEACTBIS OCBOCHMsI (JI00BIYM U TPAHCIIOP-
TUPOBKHU ) PECYPCOB MOJIE3HBIX MCKOMAEMBIX, B IEPBYIO OU€EPE/lb
Hedu 1 rasa. HeobxomauMmo yueaurb ocoboe BHUMaHUE Hau-
6oJiee YI3BUMBIM TEPPUTOPHAM, Ha KOTOPBIX B IIPOIILJIOM IIPO-
MCXO/MJIN KaTacTpodbl, a B HACTOSIIEE BPEeMsl Pa3BUBAIOTCS
KPYITHBIE TIPOEKTBI ¢ BHICOKMM PUCKOM BO3HUKHOBEHUSI Upe3-
BbIYAHBIX cUTyaluii ¢egepanbHoro Macirraba (HarmpuMmep,

2018 decreased by 53 percent [31], however, this means
it continues, it just slowed down, and people continue
to leave the Arctic. A lack of jobs including due to a
decrease in the amount of exploration work is one of
the reasons.

Currently, all levels of society come to under-
stand natural and human-induced threats, which be-
gan to be stronger manifested in the Arctic. The goals
and objectives established by the country’s authorities
in the approved documents and adopted decisions were
formed by a comprehensive understanding of the so-
cio-economic plan problems and dangerous processes
[22, 23, 28—-31]. Among them, the following stand out:
accelerated economic development of the Arctic, envi-
ronmental protection, provision of security, protection
against natural and human-induced emergencies.

The 29™ Expert Session of the Coordinating
Club of the Free Economic Society (VEO) of Rus-
sia in November 2020 prepared an Expert Report
submitted to multiple bodies of legislative and ex-
ecutive power (the first author of this article was
the head of the expert group) [14]. In conclusion,
we give some of recommendations in shorthand
form from this Expert Report, complying with the
above materials and aimed to mitigate threats to
Russia’s national security.

Conclusion — recommendations

It is needed to finish preparing and adopt
the Law On the Liquidation Fund, the discussion of
which has been underway for over 10 years, as an
especially important document to provide national
security of the Russian Federation. The purpose of
this Fund is to create financial reserves for each field
to be developed.

It is recommended to increase budgetary
provisions for regional geological investigation of
subsurface and expand scientific research for identi-
fying new promising regions and areas with ranking
of them by resource base and potential commission-
ing period.

Due to the growth of accumulated damage
to the Arctic ecosystem and complex geopolitical
situation in the world, it seems necessary to mini-
mize the negative environmental implications of the
development (production and transport) of mineral
resources, primarily, oil and gas. It is needed to give
special attention to the most vulnerable areas, in
which disasters occurred in the past, and currently
large-scale projects with a high risk of emergencies
of a federal scale are being developed (e.g., the Kum-
zhinskoe field, the area of activities of Nomickel en-
terprises, etc.)

In recent decades, there has been a quanti-
tative increase in hazardous natural and natural/
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human-induced phenomena, aggravated by global
climate changes and posing significant risks to the
country’s national security. In this context, it is
recommended to expand the topical study, fore-
casting and mitigation of risks from exogenous and
endogenous dangerous geological processes and
phenomena.

Large-scale disasters, in particular in the Arc-
tic, damage the ecosystem at the local and regional
levels, as well as pose great economic and reputa-
tional risks to the country’s image and national secu-
rity. Large-scale disastrous events on the Arctic shelf
may result not only in the bankruptcy of the guilty
companies, but also in a huge blow to the national se-
curity of the country. It is recommended to organize
an independent expert examination of each Arctic
offshore project, as well as of all large-scale Arctic on-
shore projects (on average once or twice a year).

Due to a lack of reliable annual reports on
the number of accidents at FPC and the volume of
annual oil and oil product spills certified by com-
petent experts, information on their huge scale cir-
culates in the media, and often in scientific papers.
Spill volumes are estimated from 0.1 to 8-10 percent
of production volumes, and on average of nearly
2 percent. It is obvious that the actual volumes of
spills are significantly lower than the average. It is
necessary to establish a full-time technical group of
independent experts to compile and verify annual
reports on the number of accidents and volumes of
oil and oil product spills.

The RF President Decree On Fundamentals
of the State Policy of the Russian Federation in In-
dustrial Safety until 2025 and Beyond highlights
that 60—70 percent of equipment at hazardous pro-
duction facilities have worked out its service life as
of 2018. At the same time, the annual damage due
to accidents can amount to 600700 billion rubles
[25]. It is needed to develop a strategy for proactive
replacement of production assets (primarily pipe-
lines) that have outlived their usefulness to reduce
threats to the ecosystem and the economic stability
of the Russian Federation.

Taking into account scientific achievements
and new knowledge of hazardous processes in the
course of hydrocarbon production, it is needed to
improve the regulatory documentation and offi-
cially accepted terminology according to GOSTs.
In particular, the concepts of man-made accumu-
lations and natural and man-made accumulations
should be approved.

The achieved high level of ERS technologies
from space to monitor the environmental situation on
land and in water areas sets forth new requirements
for the complete openness of information on emer-
gency and disastrous events at oil and gas facilities.

Ne 1(31),/2021

KyM:krHCKOE MECTOPOsKIEHME, 30HA JIEATETHHOCTH TPE/ITPH-
aruii «Hopaukemns» u ap.).

B nocnegnue gecatuieTust HabM0AAeTCsS KOJMYECTBEH-
HBII POCT OMACHBIX MPUPOJHBIX U MPUPOIAHO-TEXHOTEHHBIX
SIBJIEHUH, 000CTPEHHBIX TJIO0ANBHBIMU KJIUMATHYECKUMU W3-
MEHEHUSIMU U HECYTIIUX CYIIECTBEHHbIE YTPO3bl HAIIMOHATBHOMN
6€e301aCHOCTH CTPaHbL. B CBA3M ¢ 9TUM PEKOMEHIyeTCs PacIlu-
PUTH TeMAaTHYECKOe M3yueHue, IIPOTHO3UPOBAHNE U CHUKEHUE
YIPO3 HK30T€HHBIX M IHJOTEHHBIX OMACHBIX TEOJOTHUECKUX
MTPOIIECCOB U SIBJICHU.

Kpynsbie katactpodbl, 0COOEHHO B APKTHKE, HAHOCAT
yiepb 9KOCHCTEME Ha JIOKAJIbHOM U PErMOHAJIBHOM YPOBHIX,
a TaKsKe HecyT OOJIbIIe 9KOHOMUYECKUE U PellyTalluOHHBIE PH-
CKH JIUISI UIMUJIKA U HAl[MOHAJIbHOI Ge30macHoCTy cTpaHsbL. I1o-
CJIEICTBHEM KPYITHBIX KaTacTPOMUIeCKUX COOBITUI Ha miebhe
APKTHKE MOKET GbITh HEe TOJIbKO GAHKPOTCTBO BUHOBHBIX KOM-
[aHU{, HO M OTPOMHBIN y/Iap 110 HAIIMOHAIbHOU GE30MaCHOCTH
cTpaHbl. PeKoMeHIyeTcsi Oprann30BaTh HE3aBUCUMYIO dKCTIEp-
THU3Y KaKJIOTO MeJTb(OBOrO MPOEKTa B ADKTHKE, a TaKKe BCEX
KPYIHBIX MPOEKTOB Ha cylle APKTUKU (B CPEIHEM OJIMH-/BA
B TOM).

N3-3a oTcyTCTBUS 3aCJy;KUBAIONIUX JOBEPUE €XKETOI-
HBIX OTYETOB O KOJWYECTBe aBapwii Ha mpeanpusaTusx TIK
1 o0beMax eKeroJHbIX PasinBoB HedTH U HeDTENPOLYKTOB,
3aBEPEHHBIX aBTOPUTETHBIMU 3KcriepTamu, B CMU, a Hepenko
1 B HAYYHBIX MyOJMKaUAX UPKYJIUpyeT nHbopMalmsa o6 ux
ruraHTcKux pasmepax. OleHKH 00beMOB PasMuBOB COCTABJIS-
o1 ot 0,1 10 8—10% 06beMOB 100LIYM, a B CPEJHEM — OKOJIO
2%. O4eBUIHO, YTO peaibHble 00hEMbI PA3JINBOB CYIIECTBEHHO
MeHblIe cpeaHux. HeoOXopauMo cosiaTh MOCTOSAHHO JeHCTBY-
IONIYIO TEXHUYECKYIO TPYIIY HE3aBUCHMbIX 9KCITEPTOB JIJIsI CO-
CTaBJICHWS W IPOBEPKH €KETOIHBIX OTYETOB O KOJIMYECTBE aBa-
puii 1 o6beMax pasanBoB HedTH U HeDTENPOLYKTOB.

B Vkase Ilpesugenta PO «O6 ocHOBax rocyuapcTBeH-
Hoit noymruku Poccuiickoit Megepanny B 061aCTH IIPOMBbIIII-
JIeHHOI GesonacHocT Ha nepuo a0 2025 . U pajibHeyo
[EPCIEKTUBY»> 0C000 BBIAENEHO, UTO 0 COCTOSTHMIO Ha 2018 T.
60—70% 060pyI0BaHUsI Ha ONMACHBIX TPOM3BOJACTBEHHBIX 00b-
eKTax oTpaboTao cpoku ciy:KObl IIpu aToM rogoBoii yiiepo
ot aBapuil Mosket coctaisaTh 600—700 Mupa py6aeii [25]. dus
CHMIKEHHUSI YIPO3 HKOCHUCTEME M 9KOHOMUYECKOH CTabMIbHO-
ct PD HeobxoauMo paszpaboTaTh CTPATErHIo YIPEsKIAIOIIEro
3aMeleHs] TIPOM3BO/ICTBEHHBIX aKTUBOB (B MEPBYIO OY€pe/b
TpyOOIPOBOIOB), BBIPAOOTABIINX CBOU pecypc.

C yuyeroM IOCTHKEHMI HAyKM M HOBBIX 3HaHHU 00
OMACHBIX TIpoleccax 1pu 100bue Y B HEOOX0MMMO COBEpIIEH-
CTBOBATh HOPMATUBHYIO JIOKYMEHTAIMIO U O(DUIIMATIBHO MPU-
3HaHHy10 TepmuHoJioruio o 'OCTam. B wactHocTH, cinenyer
YTBEPAUTH TIOHSITHS «TEXHOTEHHBIE 3AJI€KU> U «ITPUPOTHO-TEX-
HOTEHHbBIE 3AJIEKU>.

JlocTurHyTBII BBICOKHIT ypoBeHb TexHosornii /[33 u3
KOCMOCa [IJIsI MOHUTOPUHTA HKOJOIMYECKOH OOCTAaHOBKHM Ha
Cyllle ¥ aKBaTOPHIX BBIABUTAET HOBbIE TPEOOBAHMS K IMOJHOI
OTKPBITOCTH WH(POPMAITIH O MTPOUCXOASIINX aBAPUITHBIX U Ka-
TacTpoPUUECKUX COOBITUSX Ha TPEANPUATHIX HedTerasoBoii
OTPACJIH.
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Apxmuueckue sedomocmu

17 despans 2021 r. mox mpencenaTeIbCTBOM BHIlE-
npembepa 0. TpyTHeBa cocTosioch 3ace/ianie OPrKkOMUTETA
[0 MOATOTOBKE M obecredeHuIo IpejcenaTeabetsa Pocenn
B ADKTHYECKOM COBETE, Ha KOTOPOM 0¢000e BHUMaHMe GbLIO
yJIeJIEHO BOTIPOCAM M3MEHEHUsI KJINMaTa, 9KOJOTUU U ITPEJIOT-
BpallleHusT Ype3BbuaitHbix cutyaruii. B mae 2021 r. Poccus
CTAaHOBUTCS NpeJice/iaTesieM APKTUYECKOTO COBETa, ¥ 9TO Ha-
KJIaJ(plBaeT Ha BceX Hac GOJIBIIYI0 OTBETCTBEHHOCTh. Bymem
HA/IESIThCS, YTO KOMITAHUU-HEIPOIIOIb30BaTeN B APKTHKE
CTaHyT BHUMAaTeJIbHee 1 ¢ IIyOOKUM IIOHUMAaHUeM OTHOCUTh-
Cs K TIPUPOJIHBIM UM TEXHOTEHHBIM YTrpO3aM HaIMOHAJIBbHOM
6e30macHOCTH CTPaHbl. I 1aBHAA 11eJTh — He IOMYCTUTDL HOBBIX
KaTacTpouyeckux coObITUI B APKTHKE, HAHOCAIIUX KPVII-
HBII YPOH 9KOCHCTEME, & TAKKe HECYIIINX OOJIbIINE 9KOHOMH-
YecKye U DEnyTalMOHHbIe DUCKU JUIA UMUJIKA CTPAHDL.

Paboma evinonnena no  zocydapcmeennomy — 3a-
Oanuo no meme HIIHI PAH <«Payuonanvioe npupodo-
noav308anue U APPeKmusHoe 0Ce0eHUE HePMeza’08vix
Pecypcos  apKmuueckol U cybapxmuueckou 301  3emius
(Ne AAAA-A19-119021590079-6).

On February 17, 2021, a meeting of the orga-
nizing committee for the preparation and provision of
Russia’s Chairmanship in the Arctic Council was held
under the chairmanship of Deputy Prime Minister
Yury Trutnev, at which special attention was given to
the issues of climate change, ecology, and prevention of
emergencies. In May 2021, Russia becomes the Chair-
man of the Arctic Council, and this imposes great re-
sponsibility on all of us. We are hoping that the com-
panies-subsurface users in the Arctic will give more
attention and show deep understanding of natural and
human-induced threats to the country’s national se-
curity. The main purpose is to prevent new disastrous
events in the Arctic causing major damage to the eco-
system, as well as carrying great economic and reputa-
tional risks to the country’s image.

The work has been made under the order of the
RAS Oil and Gas Research Institute topic Rational Na-
ture Management and Effective Development of Oil and
Gas Resources of the Earth’s Arctic and Subarctic Re-
gions (No. AAAA-A19-119021590079-6).
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LOCALIZATION OF MINERAL RESOURCE CENTERS
OF THE ARCTIC ZONE OF THE RUSSIAN FEDERATION

BBenenue

Briiesrennie MunepanbHO-cbipbeBbIX 1IeHTPOB (M CI)
KaK 00bEKTOB YIIpaBJIeHHs PA3BUTHEM U OCBOCHHEM MUHE-
PAIBHO-CBIPbEBON 0asbl CTANO OOIIECIPUHATHIM IIOAXOAOM
B JIOKYMEHTaX CTPATErMYECKOr0 Pa3BUTHS TEPPUTOPHUIT Ap-
KTrueckoit 3oubl Poccuiickoit Mexeparuu [1]. Tlepexon
HeTera3oBbIX U FOPHOPYAHBIX KOMITAHWI HA WHTETPUPO-
BaHHbIE MTPOEKTHI PETMOHATIBHOTO PA3BUTHUSI OKOHUATEIHHO
onpeaenni MCII kak obienoHuMaeMblii 0GbEKT yIpaBJie-
HsA, obecrieurB cOMMKEHME MO3UIIUI TOCYIapcTBa 1 OU3He-
ca, 9to sBJsieTcst apdexTuBHbIM yemoBreM pazButnsg MCIL
U TPAHCIIOPTHOMN cHCcTEeMbl APKTUYECKON 30HbI HA YCIOBUSIX
rOCyIapCTBEHHO-YAaCTHOTO MAPTHEPCTRA.

C mos3unuii MIaHupOBaHUs PAa3BUTHUS TPAHCIIOPTHOM
cuctembl Apktrdeckoit 30Hb61 M CII urpaioT poJjib OCHOBHBIX
TOYEK reHepaluu rpys3oBoil Gasel, onpeesss TpedOBaHUs
KaK K POCTPAHCTBEHHOMY Pa3BUTHIO TPAHCIOPTHOW CHUCTe-
MBI, TaK ¥ K MPOITYCKHOM CIIOCOOHOCTH OTHEJbHBIX ee JIU-
HEIHBIX 3JIEMEHTOB U TPAHCIIOPTHBIX Y3JI0B.

B Hacrosiee BpeMsl IIPOBeIEHbI pabOTHI 110 BbIjIe-
sgenuio MCII kak yrieBolopo/IHOTO ChIPbsl, TaK U TBEP/IBIX
MOJIE3HBIX McKomaeMbIx [2, 3]. BmecTe ¢ TeM oTcyTcTBUE
001Iero METOMYECKOrO TOAX0/a IPUBOAUT K U3OBITOYHO-
my ykpynHennto MCII (Kapeno-Komabekuit MCII, Tlossip-
Ho-Ypanbckuit MCIL) unu o0beuHEeHNI0 B 0UH DOesxX-
Tomropckuit MCII npuHIIUTTHAIBHO pa3HBIX IO 3ajadaM
mpoekToB (ocBoeHne TOMTOPCKIO MeCTOPOKIEHUS PENKO-
3eMEJIbHBIX 3JIEMEHTOB U MECTOPOKIEHWH aimasoB) [4].
Boanee tpesoxkubiM 11pejacTasasgerca soigeaerne MCIL 6es
HOHMMAaHKS He TOJBKO OCOOEHHOCTEH CTPYKTYPhI MX pe-
CYPCHOII 6asbl M TPaHCIOPTHOIO obecriedyeHus], HO U Ge3
3JIeMEHTAPHOTO 3HAHUS reorpachun APKTUIECKOI 30HbBI U ee
TpaHCIOPTHOW cucrembl. [Ipumepamu |5, ctp.134] cayskar
orHecenue [1aBIOBCKOrO MeCTOPOKIEHUSI CBUHIIOBO-T[MH-
KOBBIX pyzi Ha apxurnesnare Hosas 3emist k tpacce CeBep-
HOTO TMPOTHOTO X0/1a B AMano-Henenikom AQO; orrpyska

! KoHcymbraiinOHHbIH 1IeHTp «TeKoH».

2 Hayunbiii coBer Poccuiickoili akajeMuu HayK I10 U3YyYEHHIO
ApKTHKN 1 AHTapKTUKM.

Introduction

The identification of the mineral resource cen-
ters (the MRCs) as objects of management of the
modernization and development of the mineral re-
source base has become a generally accepted approach
in the documents for the strategic development of the
territories of the Arctic zone of the Russian Federa-
tion [1]. The transition of oil and gas companies, as
well as mining ones, to the integrated regional devel-
opment projects has finally defined the MRCs as a
generally understandable object of management and
ensured the convergence of the positions of the state
and business, which is an effective condition for the
development of the MRCs and the transport system
of the Arctic zone on the basis of the public-private
partnership.

From the perspective of planning the develop-
ment of the transport system of the Arctic zone, the
MRCs play the role of the main points of generation
of the cargo base, determining the requirements for
both the spatial development of the transport system
and the capacity of its individual linear elements and
transport hubs.

Currently, work has been carried out to iden-
tify the MRCs as both hydrocarbon resources and
solid commercial minerals [2, 3]. At the same time,
the lack of a common methodological approach leads
to excessive enlargement of the MRCs (Karelo-Kola
MRC, Polar-Ural MRC) or to the merger into a sin-
gle Ebelyakh-Tomtor MRC of the projects that are
fundamentally different in their tasks (the develop-
ment of the Tomtor deposit of rare earth elements and
diamond deposits) [4]. More alarming seems to be the
identification of the MRCs not only without under-
standing the features of the structure of their resource
base and transport support, but also without basic

! Gecon Consulting Center.

2 Scientific Council of the Russian Academy of Sciences for
the Study of the Arctic and Antarctic.
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knowledge of the geography of the Arctic zone and its
transport system. Examples [5, page.134] are the as-
signment of the Pavlovskoye deposit of lead-zinc ores
in the Novaya Zemlya archipelago to the route of the
Northern Latitudinal Railway in the Yamalo-Nenets
Autonomous District, as well as shipment of coal of
the Vorkuta and other deposits of the Pechora coal
basin from the Naryan-Mar seaport, which has no
connection with the railway and unlikely will have in
the foreseeable future.

The purpose of this article is to outline the
principles of a methodological approach to identi-
fying and localizing the MRCs of the Arctic zone of
the Russian Federation, which has developed in the
course of almost twenty years of research [6, 7] and
made it possible to switch to systemic monitoring of
the development of the mineral resource potential of
the Arctic zone [8].

Modeling and Mapping MRCs

The MRCs are model cluster combinations of
objects of ongoing or potential extraction of mineral
resources and objects of delivery of raw materials
to receiving points for external transport, that is, a
combination of two groups of elements of production
systems — extraction and transportation of raw ma-
terials.

The MRCs consist of two groups of objects,
which differ in the degree of involvement in the eco-
nomic activity. The first group includes resource ob-
jects, within which the minerals are already being ex-
tracted, as well as existing transport communications
that ensure the delivery of extracted raw materials to
external transport. Resource objects are hydrocarbon
fields, mines and quarries for the extraction of ore
and nonmetallic minerals, the location of which, re-
gardless of their type, is uniquely determined by the
boundaries of the site with the right to use subsurface
resources. The key objects of the transport system are
the points of supply of raw materials, which include
points of delivery of hydrocarbons to pipeline sys-
tems, sea port terminals, railway terminals, etc. (see
below for details). The first group of the MRC ob-
jects forms the so-called technological mining center
(hereinafter, the TMC), which is the production core
of the formation of a mineral commodity product, in-
-~ variantly isolated from a multicomponent economic

S % reiee e

yrist BopkyTuHcKoro u ipyrux mectoposkaennii [Tedopcko-
ro yroJjibHOro bacceilHa us Mopckoro nopra Hapesau-Map,
KOTOPBII HEe MMEET CBSI3U C JKEJIE3HOU JI0POroi U BPSJL Jin
[IOJIYYUT TAKYIO CBSI3b B 0603PUMOM OYIyIIEM.

3azadeil HaCTOMIIEH CTaTbU SBJSETCS W3JI0KEHHE
MIPUHIIAIIOB METOJMYECKOTO TIO/IX0/Ia K BBIJIEJIEHUIO U JIO-
kamusanun MCIL Apkrudeckoii 3oubr Poccuiickoit Mee-
paluu, CJIOKUBIIErOCS B XOJ/€ MOYTH JBAJIATUIETHUX WC-
caeoBaHui [6, 7] 1 MMO3BOJMBIIETO MEPEUTH K CCTEMHOMY
MOHUTOPUHTY OCBOEHHSI MUHEPAIbHO-CHIPHEBOTO MOTEHITHA-
sa ApKTideckoii 30861 [8].

Monenuposanue u kaprorpadupoBanne MCIL

MCII npezcrapistiior coboii MojieIbHbIe TEPPUTOPHU-
ANBHO-TIPOU3BOJICTBEHHBIE COYECTAHUST OOBEKTOB BEAYICH-
CS WM TOTEHIMATHLHOW M0OBIYH TIOJE3HBIX HMCKOTIAEMBIX
1 06BEKTOB IOCTABKH CHIPBST K MYyHKTAM MPHEMa Ha BHETTHUIT
TPAHCIIOPT, TO €CTh COUETAHI IBYX TPYIII JIEMEHTOB TTPOU3-
BOJICTBEHHBIX CHCTEM — MOOBIYN U TPAHCTIOPTHPOBKHU CHIPbSI.

MCII cocrositT U3 ABYX TpyIil 0OBEKTOB, KOTOPHIE
Pa3IIMYAroTCsT CTETIEHBIO BOBJIEYEHHOCTH B XO3SCTBEHHYTO
IEATETBHOCTD. B mepByIo rpyIImy BXOIAT PeCypCcHbIe 00beK-
TBI, B TIPE/IeIaX KOTOPBIX y:Ke MPOUCXOANT U3BJIeUeHUe TI0-
JIE3HOTO MICKOIIAeMOT0, a TaKkKe JIeHICTBYIOIIIE TPAHCIIOPT-
HBIE KOMMYHUKAI[IH, 00eCTIeYNBAIOTIIE TOCTABKY T0OBITOTO
CHIPDST Ha BHENTHUHN TpaHCTIOPT. PecypcHbie 06BEKTH — HTO
TIPOMBICJIBI  YTJIEBOIOPOJTHOTO CBIPhsI, MIAXTHI M Kapbephl
MOOBIUY PYAHBIX W HEPYAHBIX HCKOTMAEMBIX, PasMeIleHue
KOTOPBIX HE3aBUCHMO OT BH/a MCKOIAEMOTO OJHO3HAUHO
OTIPE/IeNIATCS TPAHUI[AMH YYaCTKa C MPABOM TIOJTH30BAHUS
Hegpamu. KimodeBbiMi 00hEeKTaMI TPAHCTTOPTHOM CHCTEMBI
SIBJISTIOTCST TIYHKTBI TOCTABKU CHIPBSI, K YHCIY KOTOPBIX OT-
HOCSITCS TIYHKTBI CIaYU YTJIEBOIOPOIOB B TPYOOIPOBOIHBIE
CUCTEMBI, MOPCKI€ TTOPTOBBIE TEPMUHAJIBI, JKEJIE3HOTOPOK-
Hble TepMUHAJIbI 1 T.I1. (1ogpobHee cM. Huske). IlepBas rpyn-
na o6bekroB MCII hopMupyer Tak HasbIBAEMbBIH TEXHOJIO-
rudgeckuii meHtp no6bran (gamee — TII), siBastonquiics
TTPOM3BO/ICTBEHHBIM SIIPOM (POPMUPOBAHUST MUHEPAIHHOTO
TOBAPHOTO MPOAYKTA, NHBAPHAHTHO BBIUJIECHSIEMBIM 13 MHO-
TOKOMITOHEHTHOTO XO3SIHCTBEHHOTO KOMILIEKCA Garomapst
SICHOCTH 1 0003PUMOCTH CJIAraioux ero 0obhexToB. Hanbo-
zee cymectBeHHas yepra TILJl — ciokuBmiasicas CTpPyKTy-
pa MPOM3BOACTBEHHOTO U BCIIOMOTATEIBHOTO KOMILJIEKCOB,
a TakyKe TIPUHSATBIE PENIEHVsI 0 HATIPABJICHUSIX U CIOCOOax
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cobiTa cbipbs. TILJ], He3aBUCHMMO OT BH/A IIOJIE3HOIO HC-
KOIAEMOT0, OJIHO3HAYHO YCTAHABJIWBAIOTCS TIPU HAJIUIHHU
JIOCTATOYHBIX JIJISI UX UACHTU(UKAIMY JAHHBIX, YTO OIpe-
JieJisieT YHUBePCAIbHOCTh MeToIuKu Bbiiesernss MCIL kak
YTJIEBOJIOPO/IOB, TAK U TBEP/IBIX TTOJIE3HBIX UCKOMAEMbIX.

3ony pacumpetus MCII, Bropyto rpyIiiny ero o0bex-
TOB, 06ECIIEYNBAIOT IIPOEKTHI PA3PAdOTKI HOBBIX MECTOPOIK-
JICHWH TI0JIE3HBIX MCKOMAEMBIX. JTa 30HA OTPEAEIISETCS 10
pesyJibTataM 9KCIEPTHOro 0TO0pa 0OBEKTOB paclpeIeseH-
HOTO U HepacnpeeaeHHoro GouaoB Heap. Hosble 00beKThI
BMECTE C YK€ CTapTOBABIIUMHU MOIEPKUBAIOT CYMMapHbIi
YPOBEHb J00BIUM ¥ 3alOJTHEHMS MMEMOIIUXCSA TPAHCIIOPT-
HBIX MOIITHOCTEH WJIM MOTITHOCTEH, TIIAHUPYEMBIX K JIOTIOJI-
HUTEJBHOMY Pa3MeleHHIO.

MCII ompesesigioTcst Kak B paMKax yiKe /1eHCTBYIO-
MIMX U PA3BUBAIONIMXCS (CTPOSIITUXCS ) TPOEKTOB, TaK W JIJIst
MEPCIIEKTUBHBIX ITPOEKTOB HOBOTO OCBOEHUSI C Pa3BEJaHHOMN
pecypcHOi 6a30il M IMPOEKTHBIMU BapUAHTaMU TPAHCIIOPT-
HOro oGecrieyeHusl.

Pacemorpum 6ostee TI0APOOHO METOAMKY MOIEJIPO-
Baaust coctaa MCIL na npumepe MCII yrieBosopoiHOTO
CBIPDSL.

TeppuTopuaJbHBI MOAX0A K BbIPAOOTKE HPUHIIU-
OB OCBOEHMS MUHEPAJbHO-CHIPhEBOil 0asbl peajiu3yercs
MpesKjie BCETO B TIPUOPUTETE KapTOTPAhUUIECKUX METOIOB
moziesmpoBanusg MCII. 9Tu mMeTomsl B cBoeM KOMILIEKCe
BKJIIOUAIOT B ce0s TeMaTHUYECKYI0 BU3YalU3al[iio, BBIIOJ-
HEHUEe METPUUYECKUX OMepallnii, aHaJu3 B3aWMHOTO pa3Me-
IeHust, 0TGOP, IPYIIIMPOBKY MCXOJHBIX IPOCTPAHCTBEHHBIX
00BEKTOB U CO3/IaHKe HOBBIX IPOCTPAHCTBEHHBIX 0OBEKTOB,
SIBJISTIONITUXCST PE3YJIbTATOM MOJIEJTUPOBAHUSI.

Ha rnepBoM aTare olleHMBAETCsI COCTOSTHUE JIUTIEH3U-
poBanus (GoHA HEeIp Ha YIIE€BOJOPOIHOE ChIPbE, TaK KaK
MMEHHO Ha JINIIEH3MOHHOM y4aCTKe BOSHUKAET IIPOMbICEJT —
HEePBUYHbII 9JIEMEHT [TPOU3BOACTBEHHON CHCTEMBI 00BN
MOJIEBHOTO MCKOTIaeMoro. B temaTrueckyio rpyrminy uHpa-
CTPYKTYPHBIX 0GBEKTOB BXOAAT KOMMYHUKAIIMN TPAHCIIOP-
TUPOBKH JJOOBITOIO CHIPbsI U Y3JI0Bble 0OBEKTHI IPHEMa Chl-
PbsI Ha BHEIITHEM TPAHCIIOPTE.

Jlns HawboJiee MOJHOTO OXBaTa TEPPUTOPUAIBHOTO
u pecypcuoro notennnana TII/I B ero coctas yacTo BKJIIOUa-
10T PecypcHble OGBEKThI ¢ MPEAJIOKEHHBIMU HEAPOTIOIb30-
BaTeJISIMU U YTBEPIKJAEHHBIMI COOTBETCTBYIONUMU OTpacJie-
BBIMHU OpraHaMy IPOEKTaMU PaspabOTKU MeCTOPOKICHUIL.
ITpu sTOM BKII0YeHUE 00beKTOB B KoHKpeTHbiid TIL/ onpe-
JIeJISIETCSl TEPPUTOPHUAJIBHON OJIM30CTHIO PACCMAaTPUBAEMOIO
JINIIEH3UOHHOTO YyYacTKa K PECYPCHBIM U MHMPACTPYKTYP-
HbIM 00bekTaM T/, 1151 yero NpousBOAAT U3MEPEHHE B3a-
HUMHOTO PACIIOJIOKEHUST 0OBEKTOB 1 UX aHAJIU3.

ITocne wupeHTH(UKALMKM —pasMelleHnss O0OBEKTOB
T/, asnasgiomuxcsa sapomM MCIL, BoIoaHAIOT 0TOOP 00D~
exkToB 30HBI pacmupernss MCII. IIpuraIUT BcmoIb30BaHMS
MIPEUMYIIECTBA TeOTPAPUUECKOTO TIOJIOKEHUST PEATTUIYETCS
npu BkyoueHnu B 30Hy pactmpennsi MCII ve Tospko ak-
TUBOB OCHOBHOTO KPYITHOTO HEIPOTIOJIb30BaTENsl, HO TaK-
JKe COJNIMKEHHBIX C TPAHCIHOPTHBIMKM CHCTEMAMHU y4YaCcTKOB

complex due to the clarity and comprehension of
its constituent objects. The most significant fea-
ture of the TMC is the existing structure of the
production and auxiliary complexes, as well as the
decisions made on the directions and methods of
selling raw materials. The TMCs, regardless of the
type of mineral, are unambiguously established if
there are sufficient data for their identification,
which determines the universalism of the method
for identifying the MRCs of both hydrocarbons
and solid commercial minerals.

The expansion zone of the MRCs, the sec-
ond group of its objects, is ensured by projects for
the development of new mineral deposits. This
zone is determined based on the results of an ex-
pert selection of objects of distributed and undis-
tributed subsoil funds. New objects, together with
those already launched, maintain the total level
of production and the filling of existing transport
capacities or capacities planned for additional lo-
cation.

The MRCs are determined both within the
framework of existing and developing (under con-
struction) projects and for promising new develop-
ment projects with an explored resource base and
project options for transport support.

Let us consider in more detail the method-
ology for modeling the composition of the MRCs
using the example of the MRC of hydrocarbon raw
materials.

The territorial approach to the working out
of the principles for the development of a mineral
resource base is implemented primarily in the pri-
ority of mapping modeling methods of the MRCs.
These methods as a whole include thematic visu-
alization, metric operations, analysis of reciprocal
location, selection, grouping of original spatial ob-
jects, and creation of new spatial objects that are
the result of modeling.

At the first stage, the state of licensing of
the subsoil fund for hydrocarbons is assessed, since
it is in the licensed area that a field appears — the
primary element of the production system for the
extraction of minerals. The thematic group of in-
frastructural objects includes communications for
the transportation of the raw materials extracted
and hub objects for receiving raw materials on ex-
ternal transport.

To have the most complete coverage of
the territorial and resource potential, the TMC
often includes resource objects with the field de-
velopment projects proposed by subsoil users and
approved by the relevant industry bodies. In this
case, the inclusion of objects in a specific TPD
is determined by the territorial proximity of the
considered licensed area to the resource and infra-
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Puc. 1. Boigenenne Xacoipeiickoro aedrsinoro tpybonposoaroro MCIT 8 Tumano-ITeqopckoil HehTerasoHOCHON MPOBUHITHT

Fig. 1. Allocation of the Khasyreisk oil pipeline MRC in the Timan-Pechora oil and gas province

structure objects of the TPD, for which the recipro-
cal location of the objects is measured and analyzed.

After identifying the location of the TMC ob-
jects, which are the core of the MRC, the objects of
the MRC expansion zone are selected. The principle
of using the advantage of geographical location is
implemented when not only the assets of the main
large subsoil user are included in the expansion zone
of the MRC, but also the areas with the right to
extract (with licenses of the type NE* and NR*) of
other subsoil users that are adjacent to the transport
systems but do not have their own supply infrastruc-
ture. This category of sites is added to the MRC
based on the condition of the possibility of weaken-
ing monopolization and the formation of alliances of
oil and gas companies in the transport sector, con-
tributing to reducing the pressure of business activ-
ities effects on the environmentally sensitive nature
of the Arctic zone.

3 For exploration and production of mineral resources (op-
erational).

* Through or combined for all of the listed types of work
(on the terms of the entrepreneurial risk).
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¢ npaBoM 06brun (¢ junensuamu suga HI® u HPY) npy-
I'MX HEAPOIoJAb30BaTesIel, He BJAAACIONIUX COOCTBEHHOM
MOABOISATIEN MHDPACTPYKTYPOM. DTa KATETOPUST yIaCTKOB
nobasisiercss B MCII ucxonst U3 ycJ0OBHS BO3MOKHOCTH
ocyabieHus MOHOIIOIU3auu U (pOPMUPOBAHUS AJIbIHCOB
He(TerasoBbIX KOMIIAHUI B TPAHCIIOPTHOM CEKTOPE, CIIO-
COOCTBYIOIINX CHUKEHUIO JaBJIEHUS PE3YJIbTATOB XO3sIii-
CTBEHHOI JIEITEJIbHOCTH HA KOJOTUYECKU YSI3BUMYIO TIPU-
poiy ApKTUYECKOH 30HBI.

ITocae or6opa 06bexToB 301HbI pacinupenns MCII sce
[IPOCTPAHCTBEHHbBIE 0OBEKTHI KaK10ro KoHKperHoro MCIT
0OBEAMHSIIOTCS] BHEITHUM 3aMKHYTBIM KOHTYPOM, B Pe3YJIb-
tare 4ero (GOPMUPYETCS ILIOMALHON OOBEKT TEPPUTOPHUH
pasmenteHus ganroro MCII. B GosblinHCTBE CIyyaeB Tep-
putopun MCII kommakTHbI, To ecTh oanH MCII ipencras-
JIEH OJTHUM HeIPePbIBHBIM ILIOIAAHBIM 00bEKTOM (puc. 7).

Ho ectb mpuMepbl pa3po3HEHHBIX B IIPOCTPAHCTBE
yacreit omHoro MCI, korzna pazsutue T/ nger o xycto-
BOMY TEPPUTOPUAILHOMY MTPOJIBUKEHHTO UJIA TTPOUCXOIUT

3 Ha paseiky 1 00bIUY MOJE3HBIX HCKOMAEMBbIX (9KCILIyaTalluoH-
HBbIE).

1 CKBO3HbBIE WM COBMEIEHHBIE HA BCE TEPEYNCJEHHBIE BUIBI
paboT (Ha YCJIOBUSIX MIPEAIIPUHUMATEILCKOTO PUCKA).
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Fig. 2. The modeling result of the MRC of apatite, iron ore, and phlogopite of the Kovdor deposit

nepepacripejieJieHie B HaIPaBJIEHUSX TOBAPHBIX MOTOKOB
MEK/TY TIyHKTaMU BHEIITHETO TPAHCIIOPTA.

N3oxeHHas BbIIEe METOIMKA TPOCTPAHCTBEHHOH JIOKa-
smasarn MCIT nprMeHUTEIbHO K TIPOEKTaM J00bIYK TBEPIbIX
TMOJIE3HBIX MCKOTIAEMbIX MMEET CIEeNU(DUKY, CBI3AHHYIO C TEM,
YTO 30HBI PACHIUPEHUS OTPEIEISIIOTCS B 32aBUCUMOCTH OT CIIO-
coba paspaboTku. J{s MaXTHBIX IPou3BoACTB passutre TILJ]
10 MCII, BoaMoskHO 3a cuer GoJiee TryOOKMX FOPU3OHTOB KOH-
LEHTPAIIMH TI0JIE3HBIX UCKOTAeMbIX. Peseps cTabuibHOCTH 00b-
eMOB Pa3pabOTKH ITPECTABIISIOT TEXHOTEHHBIE MECTOPOKICHUS
Ha KapbEPHBIX M IMAXTHBIX OTBAJIAX, XBOCTOXPAHUJIUIIIAX TOPHO-
obGorarurebHbIX KoMOuHaTOB. s Busyasmsanun MCIL ¢ ka-
PbepHOI paszpabOTKON 1ii GOPMUPYIOLIMX HOJIS XBOCTOXPAHHU-
JiiI (3a4acTyio 0OpasyIoNIuX TEXHOIeHHbIE MEeCTOPOKIECHMS )
XOPOIIIME PE3YJIbTAThl AT MTPUMEHEHNE KOCMUYECKUX CHIM-
koB. [Ipumep smokammzarmu MCI] anaTutos, skeJe3HbIX Py 1
daoronuta KoBIOPCKOro MeCTOPOsK/ICHHS IPUBE/ICH HA PUC. 2.

Omnpenenenne myHKTOB oTTpy3ku MCI]
Baxxupimu 3amagamu nipu Beizesennn MCIL sBis-

fOTCS OTIpejieJieHre MyHKTa OTTPY3KH, KOTOPBIN MpecTaB-
JisieT co6oil TOUKY reHepaliy IPy30Boil 0asbl apKTHUECKON

After the selection of the objects of the exten-
sion zone of the MRC, all spatial objects of each spe-
cific MRC are united by an external closed circuit
system, which results in an area symbol of the terri-
tory of this MRC location. In most cases, the terri-
tories of the MRCs are compact, that is, one MRC is
represented by one continuous area symbol (fig. 7).

But there are examples of one MRC parts
that are scattered over a distance when the devel-
opment of the TMC proceeds according to a cluster
territorial advancement or there is redistribution
in the directions of commodity flows between the
points of the external transport.

The above methodology of the spatial lo-
calization of the MRCs in relation to the projects
for the extraction of solid commercial minerals has
a special nature associated with the fact that the
expansion zones are determined depending on the
method of development. For mine production, the
development of the TMC to MRC is possible due to
deeper horizons of mineral resources concentration.
The reserve for the stability of production volumes
is represented by technogenic deposits at quarrying
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and mine dumps, tailings of mining and processing
plants. To visualize the MRC with quarry develop-
ment or tailing dumps that form fields (often form-
ing technogenic deposits), the use of satellite images
gives good results. An example of the visualization of
the MRC of apatites, iron ores, and phlogopite of the

Kovdor deposit is shown in fig. 2.Determination of

the MRC Shipping Points

The important tasks in identifying the MRCs
are to determine the point of shipment, which is the
point of generation of the cargo base of the Arctic
transport system, its localization and correlation with
linear elements and transport hubs of the federal or
regional transport infrastructure.

The points of shipment of mineral raw materi-
als exported by various types of transport are:

» for the MRCs of hydrocarbon raw materials with
the export of products through the system of main
oil or gas pipelines — the reception and delivery
points of Transneft or the entry zone of Gazprom
gas transmission system;

o for the MRCs of hydrocarbons and solid com-
mercial minerals with the export of products by
sea — sea shipping terminals located both within
the water areas of the seaports and their sections
(remote terminals) and beyond their boundaries
(for example, the offshore ice-resistant stationary
platform Prirazlomnaya);

» for the MRCs of hydrocarbon raw materials and
solid commercial minerals with the product ex-
port by inland water transport — inland waterway
objects;

 for the MRCs of hydrocarbons and solid commer-
cial minerals with the product export by rail —
railway stations of the Russian Railways network
(RZhD) and stations of the Yamal Railway Com-
pany (YaZhDC)?

» for the MRCs of solid commercial minerals with
the product export by road — objects on public
highways of federal or regional significance;

e for the MRCs of diamonds and precious metals
with the product export by air (graded diamonds,
Doré alloy, gold sludge,etc.5) — export airfields.

For the MRCs of hydrocarbon raw materials
and coal, which are meant for local fuel supply or on-
site processing of raw materials with the subsequent
on-site consumption of the processed products, the
objects for final delivery of raw materials for heat and
power generation or processing are accepted as the ob-
jects of shipment and points of the cargo base genera-

> YaZhDK is a Russian railway company established in
2003. Currently, the company>s shareholders are Russian
Railways and the Development Corporation.

6 Gold-silver alloys obtained at gold deposits and sent to
LPPM refineries for subsequent dredging.
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TPAHCIIOPTHOW CHUCTEMbI, €ro JIOKAJIU3AIUs U COOTHOTIE-
HUE C JINHEHHBIMU 2JIEMEHTAMU U TPAHCIIOPTHBIMU Y3JIaMH1
denepasbHON MW PETHOHAIBHON TPaHCIOPTHON mMHpa-
CTPYKTYPBL

[TyHkTamMu OTrpy3KM MUHEPAIBHOTO ChIPbHsI, BBIBO3-
WMOTO Pa3JTUIHBIMU BUJIAMU TPAHCIIOPTA, CJYKAT:

e st MCII yriieBolopo/THOTO ChIPBSI C BBIBO3OM ITPO-
JYKIIMH 110 CUCTEMe MarucTpaJbHbIX HedTe- niu ra-
30IMPOBOJIOB — IPUEMO-C/IATOYHBbIE TTYHKTHI «Tpamnc-
He(TH» WM 30HBI BXO/Ia TA30TPAHCIIOPTHON CUCTEMbI
«Tlazmpomas;

* st MCIL yriieBoIopoiHOTO ChIPbs ¥ TBEP/IBIX TT0JIE3-
HBIX MCKOTIAEMbIX C BBIBO30OM ITPOJYKIIMH MOPCKUM
TPAHCIIOPTOM — MOPCKHE OTTPY30YHbBIE TEPMUHAJIBI,
PacIoJIOKeHHbIE KaK B IPeJIesiax akBaTOPUI MOPCKHIX
MMOPTOB U UX YYACTKOB (y/laJIEHHbIX TEDMUHAJIOB), TAK
U 32 UX TpaHuIaMu (HAIpUMepP, MOPCKasl JIeIOCTOM-
Kag crartmoHapHad mnatdopma «IIpupasiomuass);

* st MCIL yriieBoIopoiHOTO ChIPbs ¥ TBEP/IBIX TT0JIE3-
HBIX HMCKOTIAEMbBIX C BBIBO30M TPOJYKIIUU BHYTPEH-
HUM BOJIHBIM TPAHCIIOPTOM — ITYHKTHI HA BHYTPEHHIX
BOJTHBIX ITYTSIX;

* st MCIL yriieBoIopoiHOTO ChIPbs ¥ TBEP/IBIX TT0JIE3-
HBIX HCKOITAEMbIX C BBIBO30OM ITPOJLYKIIMH JKEJIE3HO0-
POKHBIM TPAHCIIOPTOM — >KEJIE3HOJIOPOKHbIE CTaH-
1 cetn «Poccuiickue kesesnbie poporus» (PyK/)
¥ cTaHIINN AMaTbCKOM sKeJIe3HO0POKHON KOMITAHUH
(KK,

o 1uist MCIL TBepabIX MOJIE3HBIX MCKOMIAEMBIX C BBIBO3-
OM IIPOAYKI[UH aBTOMOOUJIBHBIM TPAHCIIOPTOM — Ty H-
KThI Ha aBTOMOOWJIbHBIX JOpPOrax OOIIEero MmoJb30Ba-
HUs (heIepATbHOTO HJTH PETMOHAIBHOTO 3HAYEHMUS;

* g MCII arma3oB U IparolleHHbIX METAJJIOB C BBI-
BO30M TIPOYKITUN aBUAIMOHHBIM TPAHCIIOPTOM (CO-
PTUPOBaHHBbIE AJIMa3bl, NIIMXOBOE 30JI0TO W CILJIaB
[lope®) — aspoipoMbl BBIBO3A.

g MCI] yrieBo/lopO/IHOTO CHIPbST U YTJISI, TIPEJI-
HasHAYEeHHbBIX JJII MECTHOIO TOIIMBOOGECIICUEHUs WK
nepepaboOTKH ChIPbsI Ha MeCTe ¢ HOCJAeAYIONM T1oTpebe-
HUEM IPOJAYKTOB repepaboTKU TaKKe Ha MecTe, IyHKTaMu
OTIPY3KHM M TOYKAMHU TeHepalMy IPy30BOil Oasbl NPUHI-
MAIOTCS TIYHKTBI KOHEYHOW TOCTAaBKY CHIPbS JIJISI TEIJIO- 1
sekTporeHepaiu win nepepaborku. MCII, obecneun-
BalolllMe MeCTHOe IOTpebyieHre dHEPropecypcoB, HUMEIOT
MPUHITUITUAIBHOE 3HAYEHUE [IJISI YCTONYMBOTO PAa3BUTHUS
ApKTHUYECKOI 30HBI — CHIKAIOT 3aBUCUMOCTH OT JIOPOTO-
CTOSIINETO 3aBO3a TOIIMBA (TaK HA3bBIBAEMOIO CEBEPHOIO
3aB03a) W TapaHTUPYIOT OecriepeGoiHOCTh €ro MOCTaBOK.
HauboJbliree He TOJBKO SKOHOMUYECKOE, HO U COIMAIbHOE

5 SIKIK — poccuiickast sKeJe3HOA0POKHASA KOMITAHMsI, CO3/IaH-
nasg B 2003 r. B nacrosiiee Bpemsi akiuonepbl KOMIIAaHUN —
PK/1 u Koprniopaiius pasBuTusi.

6 3010TO-cepeOPSIHbII CILIAB, HOJLyYaeMBbIil Ha 30JI0TOPYAHBIX Me-
CTOPOXKJEHUSX U OTIIPaBJIsieMblil Ha adduuakHble 3aBOIbL /I
ocJelyioleil O4nCTKHU.
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Apxmuueckue sedomocmu

sHauenne uMeror MCII, obecreunBarolime MOCTaBKKU rasa
B ropona Hopuabsck, Happsar-Map, Anansips. PazBuBaiorcst
MCII, obecrieunBaromiie ra3oM HeGOJIbIIINeE TIOCETEH s, Pac-
MIOJIO’KEHHBIE B TPYTHOJIOCTYITHBIX PallOHAX, HATIPUMED CceJia
Mpeic Kamennsrit 1 Hoserit [Topt Ha noryoctpose Amair.

Pacnipenenenne MCII ¢ pa3nnyHbIM BUIOM
TPaHCIIOPTA BBIBO3a TIPOLYKITUH 110 CyOheKTaM
Depneparun APKTUYECKOM 30HBI

B pesyibraTte TPOBEAEHHOTO MO COCTOSTHUIO HA
01.01.2021 apanmsa Ha TEPPUTOPUM U aKBaTopuu Ap-
KThueckou 30HbI Poccuiickoit Dexpepalinv  BbISIBJECHO
120 MCII yrieBo/Jopo/IHOTO CBIPbS M TBEPJBIX MTOJE3HBIX
HMCKOTIAEMbIX, HAXOJSANIUXCS HA PA3JTUYHBIX CTAJUSIX Pas-
BUTHS (JIEHCTBYIOIINE, CTPOSIIIUECS, TPOEKTUPYEMBIE,
MJIAHUPYEMbIE U 3asiBJIEHHBIE) U PAa3JUUYAIONUXCS TI0 CTe-
[EeHK MOJATOTOBKHM PECyPCHOIl 6asbl K OCBOEGHUIO U CTelle-
HU FOTOBHOCTH TPAHCIOPTHOU MHOPACTPYKTYPHI BHIBO3A
MPOLYKITUH:

» gnetictBytonue MCIL — TexHnueckue MpoOeKThbl paspa-
GOTKM MecTOpoKIeHUil coracoBanbl (DemepabHbIM
areHTCTBOM TIO0 HEJPOIOJIb30BaHMi0, a uMeHHO IleH-
TPAJBHON KOMHUCCHEN 110 COTJIACOBAHUWIO TEXHUYECKUX
[IPOEKTOB Pa3pabOTKU MECTOPOKIEHUIT yIIeBOIOPOII-
Horo cbipbst (ILKP Pocuenp no YBC) ninu Ilenrpasns-
HOII KOMUCCHel 110 pazpaboTKe MECTOPOKACHII TBEP-
neix mosie3ubix nckomaembix (IIKP-TIIN Pocuexap);
BejieTcst 100bIua, TPAHCIIOPTHAS crcTeMa (PYHKIHOHI-
PYET, TPOU3BOJNTCS OTTPY3Ka MPOJYKIUH;

 crposimuecsas MCII — Texnuyeckue npoekTbl pa3pabor-
KU COTJIACOBAHBI MJIM HAXOSTCS B CTAJIMH TIOJATOTOBKH,
CO3JIaHKEe TPAHCTIOPTHON MHMPACTPYKTYPbI HAXOJAUTCS
Ha CTaJIN¥ CTPOUTENbCTBA,;

* mpoektupyembie MCIl — TexHWdeckue MpoOEKTHI pas-
pabOTKK COrJIACOBAHBI MM HAXOAATCI B CTAIMU IOJ-
TOTOBKH, CO3J[aHW€ TPAHCHOPTHONW WHOPACTPYKTYPbI
HAXO/IUTCST HA CTAJINK TPOEKTUPOBAHMS;

* mranupyembie MCI[ — 3agBsieHne KOMITaHWU-HEIPO-
noJbzoBatess o cosgannu MCII obecriedeHo TeKyIm-
MU 3aacaMy MOJIE3HbIX UCKOMAEMbIX, TPE/IBAPUTETBHO
OTIPE/IEJICHO  PACIIOJIOKEHNE TPAHCIIOPTHON WH(bpa-
CTPYKTYPBHI;

» zasgBienable MCI[ — 3asgBieHme KOMIIaHWHU-HEIPO-
I0JIb30BATEIS B HACTOSIIIEE BPEMsI He 00€CIIeueHo TeKY-
UMY 3ariacaMi, JIOKaJIU3aIusl TPaHCIOPTHON UH(ppa-
CTPYKTYPBI He OTIpejie/ieHa WU TITAHBI 110 CO3JaHUI0
MCII He peasnu3yioTcst U IEPCIEKTUBBI UX Peau3aiuu
B HACTOSIIIUX YCJIOBUAX HE OTIPE/IEICHBI.

MCII oTtHOCAT K TOMY WJIM WHOMY BH/y UCXO/IS U3
BBICIIIEH CTEIEHU TTOATOTOBJIEHHOCTH K OCBOEHUIO OJIHOTO U3
BXOJISIINX B HETO MECTOPOKIEHUN — HAJIMUUST COOTBETCTBY-
IOIUX COTJIACOBAHHBIX TEXHUYECKHUX TIPOEKTOB.

OcuosHoli 3a1aueit co3manus M CL Bcera BeicTymaer
OCBOEHME MUHEPAIbHO-ChIPheBOM Gasbl ¢ MAKCUMAJIbHO 3(-
(hEKTUBHO BHIOPAHHOI IOTUCTUYECKOM CXEMOH JIJ1s peainsa-

tion. The MRCs providing local energy consumption
are of fundamental importance for the sustainable de-
velopment of the Arctic zone: they reduce dependence
on expensive fuel delivery (the so-called northern
delivery) and guarantee uninterrupted fuel supply.
The greatest, not only economic but also social, signif-
icance belongs to the MRCs that provide gas supply
to the cities of Norilsk, Naryan-Mar, and Anadyr. The
MRCs are developing that supply gas to small settle-
ments located in remote areas, for example, the villages
Mys Kamenny and Novy Port on the Yamal Peninsula.

Distribution of the MRCs of Various Types
of Transport for the Export of Products by
the Federal Subjects of the Arctic Zone

As a result of the analysis carried out as of
01.01.2021, in the territory and water area of the Arc-
tic zone of the Russian Federation, there were identi-
fied 120 MRCs of hydrocarbons and solid commercial
minerals that are of various stages of development
(operating, under construction, projected, planned,
and declared) and different in the preparation degree
of the resource bases for the development and the
readiness degree of the transport infrastructure for
the product export:

» operating MRCs — technical projects for the de-
velopment of the deposits have been approved by
the Federal Agency for Subsoil Use, namely, by
the Central Commission for the Coordination of
Technical Projects for the Development of Hydro-
carbon Deposits (CKR Rosnedra for UVS) or the
Central Commission for the Development of Solid
Mineral Deposits (CKR — TPI Rosnedra}; mining
is in progress, the transport system is functioning,
and products are being shipped;

e MRCs under construction — technical develop-
ment projects have been agreed or are under prep-
aration, the creation of a transport infrastructure
is under construction;

* projected MRCs — technical development proj-
ects have been agreed or are under preparation,
the creation of transport infrastructure is at the
design stage;

e planned MRCs — the declaration of the subsoil
user company to create MRCs is ensured by the
current reserves of minerals; the location of the
transport infrastructure has been preliminarily
determined;

* declared MRCs — the declaration of the subsoil
user company is currently not ensured by the cur-
rent reserves; the location of the transport infra-
structure has not been determined or the plans for
the creation of MRCs are not being implemented,
and the prospects for their implementation under
existing conditions are not determined.
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The MRC is attributed to this or that type based
on the highest degree of preparedness for the develop-
ment of one of the deposits it consists of — the availabil-
ity of the corresponding technical projects agreed.

The main task of creating the MRCs is always
the development of the mineral resource base with
the most efficiently selected logistics scheme for the
implementation of the ultimate goal — the delivery of
products to the consumer on the domestic or foreign
market. Export of products is carried out (as indicated
above) by pipeline, sea, inland waterway, rail, road or
air transport. Out of 120 MRCs, 110 supply products
to the federal or regional transport network, and 10
provide local fuel supply and processing.

The table shows the distribution of the MRCs
by types of transport for the export of products with
reference to the constituent entities of the Federation
that are part of the Arctic zone. The MRCs of two off-
shore projects — Shtokman (gas and condensate) and
Prirazlomnaya (oil) — are assigned to the territory
of the closest federal constituent entities (the Mur-
mansk Region and the Nenets Autonomous District)
adjacent to the shelf, since project support services
are located on their territory. The table is deliberately
simplified — each MRC is tied to one federal subject;
at the same time, several types of complex MRCs can
be distinguished:

 transboundary — the resource base is located in
two constituent entities of the federation, and the
delivery point is in one of them. An example is the
Kharyago-Usinsk oil pipeline MRC, the resource
base of which is located in the Nenets Autono-
mous District and the Komi Republic, and the
point of shipment is in the Komi Republic;

 cross-border — the resource base is completely
located in one federal subject, and the delivery
point is in the other one. Currently, a vivid exam-
ple is the Vankor oil pipeline MRC, the resource
base of which is located in the Krasnoyarsk Terri-
tory, and the delivery point is in the Yamalo-Ne-
nets Autonomous District.

This fact determines the importance of inter-
regional cooperation of the federal subjects in the de-
velopment of the MRCs of the Arctic zone.

The pipeline transport ensures exporting the
raw hydrocarbons from the MRCs of the Nenets
Autonomous District, the Komi Republic and the
Yamalo-Nenets Autonomous District. In the table
characterizing the state of the transport system on
the horizon of 2024—2030, the export of oil from the
fields of the Krasnoyarsk Territory (the Vostok Oil
project) is accepted as sea (through the Sever Bay
Port terminal of the seaport of Dikson). The product
export from the deposits of the Vankor group (Van-
korskoye, Tagulskoye, Suzunskoye, and Lodoch-
noye), being part of the project, is carried out by the
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1K KOHEYHOU IeJIM — JOCTaBKU MPOAYKIIUHU TOTPEOUTEIIIO
Ha BHYTPEHHUW WJIM BHEIIHWUI PHIHOK. BBIBO3 MpOAyKIINU
ocyluiecTBisiercss (Kak yKasaHO Bbille) TPYOOIPOBOLHBIM,
MOPCKHUM, BHYTPEHHUM  BOJHBIM, KEJIE3HOIOPOKHBIM,
ABTOMOOMJIBHBIM MJIM aBUAIIMOHHBIM TpaHCcIopToMm. W3
120 MCII 110 mocTtaBagioT TPOAYKIHUIO B (heepasbHYIO
WJIA PErrOHaJIbHYI0 TPAHCHOPTHYIO ceTh, 10 obecreunBator
MEeCTHOE TOILIMBOOGECIeYeHIE 1 IIepepaboTKy.

B ra6aune npuseneno pacupenenenue MCIT 1o Bu-
JIaM TPAHCIIOPTa BbIBO3a IIPOAYKIUU C IIPUBSIZKOIl K CyOb-
ektam enepariun, BXOASNIMM B COCTaB APKTHYECKON
30HbI. MCII nByx 1resiboBbix mipoektoB — «IlITokmanoB-
ckuit» (Ta3oBbIIl M KOHJeHcaTHbIN) n «[Ipupazmomuass»
(HedTSAHOI) — OTHECEHBI K TEPPUTOPUU OJMKANIINX TTPH-
Jeraoomux K meabdy cyobekro Depeparun (MypmaH-
ckoit obsact 1 Henenkoro AQ), IOCKOJIbKY Ha UX T€PPU-
TOPUU PasMelIeHbl CIYKObI 0OecIeYeHust AesATeTbHOCTI
npoekToB. Tabiuila CO3HATENbHO YIPOIIEHAa — KasKAblii
MCII npussizad K oHOMY cyObeKTy (elepaliiu, BMecTe
C T€M MO’KHO BBIJIEJIUTh HECKOJIBKO BUJIOB CJIOKHOIIOCTPO-
ennbix MCII;

* TpaHCIpaHHWYHble — pecypcHas 0Oasa pacriojaraer-
cs B ABYX cyObekTax depepanum, a IMyHKT [IOCTaB-
KW — B OJIHOM M3 HuX. [Ipumepom siBisiercst Xapbsi-
ro-Ycunckuil HedrsaHoit Tpy6onposoaubii MCII,
pecypcHas 6aza KOTOPOro pacroJioxkena B Henerkom
AO u Pecniy6inke Komu, a IyHKT OTrpysku — B Pe-
ciy6smke Komu;

* Kpocc-TpaHUYHBble — pecypcHas 6asa MOJHOCTBIO PACIIO-
JlaraeTcsl B OfIHOM cyObekTe (esepaliiu, a MyHKT ITOCTaB-
K1 — B pyroM. B HacTosiiee BpeMst SIPKMM ITPUMEPOM
cayxuT Bankopcekuii HedrsiHoii Tpybonposoxnbiii MCII,
pecypcHas 6aza KOTOPOro paciioiokeHa B KpacHosIpckom
Kpae, a MyHKT caun — B JImMano-Henenkom AO.

ITO 00CTOSATENBCTBO ONPEIEIsSeT BaKHOCTh MEKpe-
IMOHAJIBHOI Koorepaiuu cyObeKToB (ejgepalui B pasBu-
T M CIL ApKTUuecKoil 30HbI.

TpyGonpoBOAHBIIA TPAHCIIOPT 00ECHEeYnBAET Bbl-
B03 yrieBozgioposHoro cbipbsd n3 MCI] Henemkoro AO,
Pecny6snku Komu u SAmano-Henerkoro AO. B tabmie,
XapaKTEPU3YIOIIEH COCTOSTHUE TPAHCTIOPTHON CHCTEMbI HA
ropuzonTe 2024—2030 rr., BBIBO3 HePTH C MECTOPOKIACHUI
Kpacnosipckoro kpast (tipoext «Boctok Oitry) mpuHAT Kak
Mopckoil (uepes Tepmunai «ITopr 6yxra CeBep» MOPCKO-
ro nopra /[MKcoH; B HacTosIee BpeMsi BbIBO3 TIPOAYKIIUN
BXOJISIIIIUX B COCTaB IPOEKTA MECTOPOXKAeHWEH Bankop-
ckoii rpynmel (Bankopckoe, Tarynbckoe, Cysynckoe u Jlo-
JIOYHOE) MPOU3BOAUTCS TPYOOIIPOBOAHBIM TPAHCIIOPTOM.
Od4eBUAHO, YTO IS 3aTAHON YacTH APKTHYECKON 30HBI
(Pecniybska Kapeausi, Mypmatnckasi o6jactb, Pecry-
G6simka KoMu) JKeJIe3HOMOPOKHBIN TPAHCIIOPT SIBJISIETCS
OTIPE/IETISIONTUM BUJIOM TPAHCIIOPTA JIJISI BBIBO3A DY/, MU-
HepaJIbHbIX yA00PEHMl U yIJIs; OH 3HAYUM M JJIsT SIMajio-
Henenkoro AQO, nmockosbKy 00eciieunBaeT BbIBO3 razoBo-
ro KOHJleHcaTa. B BOCTOYHOU YacTu APKTUYECKOW 30HBI
noctaBky npoaykiuu MCI[ Ha MOpcKue OTTrpy304HbBbIE
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Pacnpenenennie MCII Apkruueckoii 3oubr Poccuiickoit Mepepariin
110 BUJIAM TPAHCIIOPTA BbIBO3a NMPOAyKIuK Ha ropuzonTe 2024—-2030 rT.
Distribution of the MRCs of the Arctic zone of the Russian Federation by types of transport
for he product export on the horizon of 2024—-2030
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Buabl TpaHcnopTa BbiBo3a Npoaykumm / Types of transport for product export ts 4=
KM K[M[B[ T M[A[KR[T[RK[T|M[P|[A[M|[P[B[A[M[P[A[B[A[M[B[N|26|8 5
Mpynna / Group Bua / Type Rw|/ S [Rw|S |A|P|S|L|[Rw/ P[Rw/P|S|I |[L|S|I|A|L[S|I|[RIA|L[S|A[L|OF[OF
YrnesoaoposHoe |ras / gas 1 111(2(1 1)11| 6 2 (1 1 1] 29
;‘;\’fvbe HedTb / oil 204 1 10011 2 1 22 | 64
hydrocarbons KoHzeHcar / condensate 1 1 3|16 1 13
Teepasie pyab! / ores 7 3|1 1 3 1 1)1 2 24
nosiesHble yronb / coal 3 1 1 113 1] 12
:c:(gnaemue 3onoto / gold 1 1 1|5 8
oli -
commercial anmassbl / diamonds 2 1 2 5
minerals docoarsl / phosphates | 3 3| 56
bnoronur / phlogopite | 1 1
rpadut / graphite 1 1
webeHb / crushed stone | 1 1
CTEKO/IbHbIE NECKM 1 1
glass sands
O6uwee yncio MCL, no Buay TpaHcnopTa
BbIBO3a NPOAYKLMM
The total number of MSCs by type of 2|24 (1|2|4|5|2|5[1|4|22|13|1|2(f10{1|2|2|1|5|1|3|2]|6|5]|2 120
transport for product export
O6wee yncno MCL, c oTrpy3Koit B
dbesepasibHy0 TPAHCMOPTHYHO CUCTEMY
Total number of MSCs with shippments 14 |4 3 9 6 40 13 10 1 110
to federal transport system

IIpumenanus. Bugel TpaHcopTa BeIBo3a npoayknum: JK —
sKeJIesHopoposkHbIN; T — Tpybonposoausiii; M — mopckoii; P —
BHYTPEHHUH BOAHBINA; A — aBTOMOOMJIbHBII; B — aBuanmoHHbIN.
MectHoe TormmnBoobGectedenme, nepepaborka: JI — JToKaTbHbIII.

Notes. Types of transport for product export: Rw — railway;
P — pipeline; S — sea; I — internal water; R — road; A — air. Local fuel
supply, processing: L — local.

TepMHUHAJIBI  00OecIeurBaeT aBTOMOOUJILHBIA TPaHCIOPT,
3a4acTyio MPOU3BO/IS MEPEBO3KU HA 3HAUUTEJbHbBIE pac-
cTosinusl. BHyTpeHHUIT BOJHBINI TPAHCIIOPT B OCHOBHOM BbI-
CTYTIaeT B CBSI3KE C MOPCKUM TPAHCIIOPTOM — OTIpy;KaeMast
n3 MCII Ha Hero MpoayKIMs TOTOM B OCHOBHOM TlepeBa-
JINBaeTCsl Ha MOPCKO# TpaHcnopt. I1o 3HaunMocTH TpaHc-
MOPTHOTO 0GeCIIeYeHsT HOBBIX IIPOCKTOB Ha MPUOPEKHBIX
TEPPUTOPUAX APKTUYECKOI 30HBI BEAYIIYIO POJIb UTPAET
MOPCKOU TPAHCIIOPT.

BriBobl
O,ZIHOBHB.‘-IHOCT]’:: BblJICJICHUA U HpOCTpaHCTBEHHOfI

sokaymsanun MCIL o6yciioBiieHa SICHO BbIDaKEHHOM cIie-
Hyann3anmeil ux aJeMeHTOB, IPOCTBIM HAOOPOM OUEBUIHBIX

pipeline transport. For the western part of the Arctic
zone (the Republic of Karelia, the Murmansk Region,
and the Republic of Komi), the rail transport is ob-
vious to be the decisive type of transport to export
ores, mineral fertilizers, and coal; it is also significant
for the Yamalo-Nenets Autonomous District as it en-
sures exporting gas condensate. In the eastern part of
the Arctic zone, the delivery of MRC products to sea
shipping terminals is provided by road transport, of-
ten transporting products over long distances. Inland
waterway transport mainly acts in conjunction with
sea transport — the products shipped to it from the
MRCs are then mainly transshipped to sea transport.
According to the importance of transport support for
new projects in the coastal territories of the Arctic
zone, the sea transport is the leading actor.

Conclusions

The unambiguity of the identification and spa-
tial localization of the MRCs is due to the clearly ex-
pressed specialization of their elements, a simple set
of obvious connections between the constituent com-
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ponents and, as a consequence, to a clear localiza-
tion in the space.

The identification and modeling of MRCs us-
ing mapping methods, in particular by means of geo-
information systems, makes it possible to conduct a
conjugate analysis of diverse spatial data, including
the use of the Earth remote sensing materials.

Currently, in the Arctic zone of the Russian
Federation, 120 main MRCs of raw hydrocarbons
and solid commercial minerals have been identified,
which are at various stages of implementation. Out
of 110 MRCs, products are transported to the fed-
eral and regional transport networks by pipeline,
rail, sea, inland waterways, air and road transport.
10 MRC:s of fossil fuels provide local consumption
— heat and power generation, and processing.

The functions of the transport system in the
development of the MRCs are reduced not only to
the product export, but also to the delivery of goods
at the stage of the production objects construction,
and subsequently to the delivery of support goods.
The routes of freight flows that are formed in the
MRCs will be considered in the general spatial
structure of the transport system of the Arctic zone
of the Russian Federation in the next article.

CBSI3€l MEXK/Y COCTABJISIIOIIMMU KOMIIOHEHTAMW U KaK CJell-
CTBUE — YETKOM JIOKaIU3aIueil B TPOCTPAHCTRE.

Briesniennie n mopesmposanne MCII ¢ ncrosib3oBannem
KapTorpapuyecKuX METOJIOB, B YACTHOCTU CPEICTBAMU IE€OUH-
(OpMAITMOHHBIX CHCTEM, ITO3BOJISIET TIPOBOUTH COTPSIKEHHbBII
aHaAJIM3 PA3HOIMJIAHOBBIX IPOCTPAHCTBEHHBIX JAHHBIX, B TOM
YUCJIe TIPUBJIEKATH MATEPUAJTIBI IMCTAHIIMOHHOTO 30H/IUPOBAHUS
3eMJIH.

B nmacTosmiee BpeMst B ApkTudeckoii 3oHe Poccuiickoit
Denepanuu BoiziesieHo 120 ocHoubix MCII yrieBogopogHo-
IO CBIPbSI M TBEPBIX IMOJE3HBIX MCKOMAEMbBIX, HAXOJSIUXCS
Ha pa3IugHbIX aTanax peanusanuu. 113 110 MCII BeiBo3 mpo-
YK B (helepabHyIO M PETHOHAIBHYIO TPAHCIIOPTHYIO CETH
OCYIIECTBJIAETCS TPYOOIPOBOAHBIM, JKEJIE€3HOIOPOKHBIM, MOP-
CKUM, BHYTPEHHHUM BOJHBIM, aBUALIMOHHBIM 1 aBTOMOOHIbHBIM
tpancroproM. 10 MCII ropiodnx 1mojie3HbIX UCKONAeMbIX 00e-
CIIEYMBAIOT MECTHOE TIOTpebIeHne — TEIIO- 1 9JIeKTPOTreHepa-
1110, TIEPepPaboTKY.

DyHKIMU TpaHCIOPTHOU cucteMbl B pazsutuu MCIL
CBOJIATCSI HE TOJBKO K BBIBO3Y IPOJYKIIMU, HO U K 3aBO3Y
IPy30B Ha 3Tare CTPOUTEIbCTBA TPOUBBOJICTB, a B MOCJIEYIO-
IIeM — 3aBO3Y I'PY30B obecreyeHns. MapIipyThl Py30II0TOKOB,
dopmupyembix B MCII, B 00111eii TPOCTPaHCTBEHHON CTPYKTY-
pée TPAHCIIOPTHOI cucTeMbl ApkTIyeckoil 30HbI PD GyayT pac-
CMOTPEHBI B CJIEIYONIEH cTaThe.
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ERECTION OF PREFABRICATED STRUCTURES
IN THE ARCTIC REGION

[TepcniexTBa cTpaTErNIeCcKOTO HANIPABIEHUST 9KOHOMU-
4eCcKOTO pasBUTH Poccun HepaspbIBHO CBSI3AHO C OCBOEHUEM
Apxruyeckoro pernora. HeoGbsITHBIE 3aMaChl TIOJE3HBIX HCKO-
rmaeMbIX ApkTrdeckoii 30HbI 1 /lanbHero BocToka, kpaTyaimit
MOPCKOI Kopumop Mexxay Boctokom n 3anazom o CeBepHOMY
MOPCKOMY TIYTH OTIPEJIeNITIOT IIPUOPHUTET Pa3BUTHUSI 9TOTO CypPO-
BOTO, HO UPE3BLIYAITHO 6OTATOTO PErMoHa.

IJKoHOMMYecKasT 3(DGHEKTUBHOCTh OCBOEHUS PErroHa
ApKTHKH BO MHOTOM Oy/eT 3aBHUCETh OT TPUHUMAEMBIX TEX-
HUYECKUX PEIIeHIi M0 CO3[aHI0 HHPPACTPYKTYPHBIX 00HEK-
ToB. [lockopKy ApPKTHUECKHUIT PErMOH PAaKTUIeCKU He UMeeT
PasBUTON TPAHCIOPTHON WHOPACTPYKTYPHI, BEAYIIYIO POJb
B PelIeHnH MaHHOM 3a/aurt GyyT UrpaTh MOPCKON U BOIHBII

TPAHCIIOPT U COIPSIKEHHOE C HUM CTPOUTEJILCTBO ITOPTOBBIX
UIPOTEXHUYECKUX COOPYKEHUI.

[lo Hacrosmero BpeMeHy KOHIEHIINS CO3/[aH1sl TIOPTOBBIX
TUAPOTEXHUIECKHUX COOPY’KEHNI B APTHKE B OCHOBHOM MaJIO YeM

The prospect of strategic direction of Rus-
sia’s economic development is inseparably asso-
ciated with the Arctic region development. Huge
mineral resources of the Arctic zone and the Far
East, the shortest sea lane between east and west
along the Northern Sea Route set the priority of
the development of this severe, but an extremely
rich region.

The economic effectiveness of the Arctic re-
gion development will to a great extent depend on
technical solutions to be adopted for erecting in-
frastructure facilities. Taking into account that the
Arctic region practically does not have a developed
transport infrastructure, the sea and water trans-
port and, as a consequence, construction of port
hydraulic structures associated with this transport
will play a lead role in solving this problem.
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Up to now, the concept of erecting port hy-
draulic structures in the Arctic, mainly, was not
so different from erecting such facilities in other
regions including southern latitudes. Photos of
piers or other facilities from the Arctic Ocean and
Black Sea regions can be so similar that even ex-
perts may not be able to tell the difference apart
from the surrounding landscape. Is this correct? Is
it not time to begin developing a regulatory frame-
work for designing port hydraulic structures tak-
ing into account the Arctic region particularities?
There are needed new technical, process and de-
sign solutions, up-to-date building materials most
suitable for construction conditions where an ice-
free period lasts 2—3 months a year, the period
of positive outside air temperature does not last
much longer. It should be also taken into account
that almost any hydraulic port facility in the Arc-
tic will be constructed on an undeveloped beach,
and in this case, the initial construction period
associated with delivering cargo for the construc-
tion of main facilities is of great importance.

When analyzing the construction condi-
tions in the Arctic, a natural desire arises to find a
solution allowing to minimize the time of working
directly at the construction site performing main
types of work in the factory conditions of shore-
based facilities.

Two technical solutions are forced upon us:
either large-block modular assembly of oversized
structural elements or creation of ready to install
floating facilities on offshore platforms, which are
delivered to the installation site by tow boats and
installation either on ground or rigid anchor (or
pile) systems.

All those solutions are not new; they have
been successfully implemented since the mid-60s
of the last century. Reinforced concrete and metal
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OTJINYAJIACh OT COBJAHUS TAaKUX OOBEKTOB B JAPYIMX PErHMOHAX,
B TOM 4HcCJie B I0KHBIX mupoTtax. DoTorpadun MpruyaioB Uin
Ipyrux o6bekToB 13 perroHoB CesepHoro JIemoBUTOro oKeaHa
1 YepHOro MOpsI HACTOJIBKO TIOXO0KH, €CJIi He OpaTh BO BHIMA-
HUE OKPYXKAIOMUIN JIAHIIA(T, YTO JaKe CHENUATUCTBI MOTYT MX
He pa3inyath. A paBuiIbHO Ji 3T0? He mopa Jiv 3aHsThCs pas-
paboTKOIl HOPMATHBHOI 06asbl MO MPOEKTHPOBAHMIO IIOPTOBBIX
TUIPOTEXHUYECKUX COOPY)KEHWIA, YUHUTBIBAIONIEH crelupuky
Apxrrueckoro perrona? HysKHbl HOBbIE TEXHUYECKHE, TEXHOJIO-
rUJyecKue, KOHCTPYKTUBHbBIE PEIEHNsI, COBPEMEHHbBIE CTPOUTEb-
Hble MaTepHalibl HanboJIee IOAXOIIINE IJIsT YCIAOBHIA CTPOUTE I b-
CTBa, Korja 0esJIeloBblil IeprojL OrpaHInBaeTcs 2—3 MecsaiamMu
B TOJLY, EPUOJL C TIOJIOKUTETBHBIMU TeMITepaTypaMu Hapy KHOTO
BO3/IyXa JJIUTCS HEHAMHOro joJibine. Takike HEOOXOMUMO yUM-
THIBaTh, YTO CTPOUTEIBCTBO MPAKTHYECKN JHOOOTO MHAPOTEXHHM-
YeCKOro MOPTOBOIO COOPYKEHMsI B YCJIOBUSX ADKTHKU Oymaer
[POBOAKUTBCS Ha HEOOODPYAOBAHHOM Oepery, ¥ B 9TOM CJydyae
YPE3BbIYAITHO BasKEH HAYAIbHBII TEPUOJT CTPOUTEBCTBA, CBSI3aH-
HbIii ¢ I0CTABKOM IPY30B JJIsI BO3BEEHIsI OCHOBHBIX OOHEKTOB.

[Tpu ananmse ycJoBUI CTPOUTENTHCTBA B APKTHKE BO3-
HUKAeT eCTeCTBEHHOE JKeJIaHUe HAaWTU TaKoe pelleHue, KOTo-
Poe M03B0JISLI0 GbI MUHUMU3UPOBATH BPeMst pabOThI HETOCPE/I-
CTBEHHO Ha ILIONIAJIKE CTPOUTENBCTBA, MMEPEHECST OCHOBHbBIE
BUJIbI PAGOT B 3aBOJCKUE YCIOBHS GEPErOBBIX IPEIPUATHIL.

HampamuBaiorcst 1Ba TEXHUYECKUX PENICHUS: KPYITHO-
GyiouHas MojyJbHas cOopka OoJiblIepasMEPHbBIX 3JEMEHTOB
KOHCTPYKIIMH 10O CO3[aHue MIaByYnX 00bEKTOB HA MOPCKUX
maTdhopMax ¢ I0CTaBKOM UX K MECTY YCTAHOBKHU B ITOJIHOM ro-
TOBHOCTH OyKCHpPaMy M YCTaHOBKA Ha TPYHT WJIM Ha JKECTKUE
SKOpHBIe (MU CBaliHbIE) CCTEMBI.

Bce a1 penrenusi HEHOBBI, OHU JIOCTATOYHO YCIEITHO
PEeaM30BBIBATIUCH C CEPEUHBI TMECTUIECSTBIX TO/IOB ITPOIILIO-
ro Beka. yKejie306eToHHBIE U MeTa/lIYecKUe TIaByYre 1 I1a-
By4Ye-CTOEUHbIE TMPWYAJIbl, BOJTHO3ANUTHBIE COOPYKEHUST U3
MaCCUBOB-TUTAHTOB U T.JI.

CoBpeMeHHbI# yPOBEHDb Pa3BUTHS TEXHUKU U MaTepua-
JIOB MTO3BOJISIET ITEPEBECTU U3BECTHBIE KOHCTPYKTUBHBIE Pellre-
HUsI HA HOBBIH YPOBEHbD.



POCCUA

Apxmuueckue sedomocmu

OHUM W3 TaKuX PerieHnit
MOJKET CTaTh NpPUMEHEeHWe B Kalll-
TAJIBHOM CTPOUTETHCTBE TIABYINX 0OHEKTOB Ha HGase M3Ies il
13 TIOMVMEPHBIX MOJYJBHBIX MOHTOHOB MHOTOPa30BOTO TC-
TTOJTb30BAHII.

[TOHTOHBI TIPEACTABISIOT COOGON TOJUMEPHBIE MOLYJIN
MIABYYeCTH ¢ pebpaMu JKeCTKOCTH, 060pyI0BaHHbIe OBICTPO-
Pa3bEMHBIMU 3aMKOBBIMU COEIITHEHUSIMU.

Pasmepsr ogroro momaysast (I x I x B, mm) — 500 % 500 x
x400 u 100x500x400 MM, Macca 7 1 11 KI COOTBETCTBEHHO,
YTO TIO3BOJISIET JIEIATh TUIABYYHE TUIOMAIKHE JI0O0TO pa3Mepa
7 060 KOHMUTYpAITUH B JTIOOBIX YCTOBUSIX.

(Dopma MOHTOHOB 1 COBPEMEHHbBIE TEXHOJIOTHH T03BOJIN-
JIU JIOCTUYb TOCTATOYHO BHYIITUTEIBHBIX MPOYHOCTHBIX XapaK-
TEPUCTHK, YTO /IAJI0 BOBMOKHOCTH NCIIOIB30BATh UX JIJIS pelie-
HUSI CJTO’KHBIX TTPOM3BO/ICTBEHHBIX 33/1aY.

Becnoit —setom 2020 1. mepex DITHBT «Daepon»
BCTAJ BOMPOC 0 HEOOXOAUMOCTH TPUOOPETEHNUST TOHTOHA JIJIsT
BBITIOJTHEHWST NHKEHEPHO-Te0JOTNIeCKUX N3BICKAHWIT B aKBa-
TOpUM Ha He06OPYIOBAHHOM MoOepekbe APKTHUECKOTO PETH-
oHa. B ycioBusIX HaX0XK/IeHUsT GOJBITMHCTBA COTPYIHIKOB Ha
CaMOMBOJISAIINN W3-32 KADAHTUHHBIX MEPONPUATHI 110 TaH/Ie-
MU OT KOPOHABUPYCa 3a71aua Ka3aaach HePeIraeMoii.

CosmectHas pabora crenuanucto AO «DITHUBT
«CHIIO «3daepony» u AO «HIIK «HITK «XumMipoMuHxuHu-
PUHT» MO3BOJINIA BBIPAGOTATh, KAa3aBIIUIICA MaJO peannsye-
MBIM, BAPMAHT CO3/IaHUST MOHTOHA U3 MOJYJBHBIX MHOTOPA30-
BBIX 2JIEMEHTOB.

[Tonton pazmepom 10x14 M, mpexycMaTpuBaIONIUN BO3-
MOKHOCTB YCTaHOBKHU Ha Hero 6YpoBOTO cTaHKa Ha 6ase aBTOMO-
6ustss KAMA3, o6opyoBaHHbIi JlebeKaMu 1 A0y CKAIOIIH BO3-
MO’KHOCTD TIPUMEHEHNE 3aKOIbHBIX CBail, OBLT CO3/IaH MEHEee YeM
3a TP HeJeJIH, TepeBe3eH B KOHTeITHepaxX B MOPT ApPXaHTeTbCK
1 Jlasiee MOPCKHMM TPAHCTIOPTOM K MECTY TIPOBEIEHUST PaboT.

Beirpyska KOHTEITHEPOB ¢ KOHCTPYKTUBHBIMU 2JIEMEH-
TaMu ObIJTa OCYIIECTBICHA CYIOBBIM KPAHOM, JaTbHEHTIe pa-
6OTBI 110 cOOPKE MOHTOHA IIPOBOAUIACH OYPOBO Gpuraznoii 6e3
HCTIOIH30BAHUS KPAHOBOTO 060PYIOBAHIISL.

ITpocroTa KOHCTPYKIIUK TIO3BOJINIA OPUTajie U3 YeThi-
pEX YesIOBEK, He MMEBIIEH OTbITa U HABBIKOB COOPKU TIOHTOHA,
CMOHTHPOBATH €TO HA HEOOOPYIOBAHHOM MOGEPEKbE B IPHOOTi-
HOI1 30HE 3a IBOE CYTOK.

I[Tocie c6opku IOHTOHA Ha HeM Gblia pa3Meriieta 6ypoBast
ycTaHoBKa Ha Oasze aBromMoOmass KAMA3 u ObLIN BBITIOJHEHDI

floating and floating-stacking piers, wave protec-
tion structures of box caissons, etc.

The current level of the development of
machinery and materials allows bringing known
structural solutions to a new level.

One of such solutions can be the use of float-
ing facilities based on items made of reusable poly-
meric modular pontoons in capital construction.

The pontoons are polymeric float modules
with reinforcing ribs equipped with quick-release
couplings.

One module sizes (L x W x H, mm) are 500 x
x500% 400 and 100x500x400; weight — 7 and
11 kg respectively, which allows to manufacture
floating pads of any size and configuration under
any conditions.

The shape of pontoons and state-of-the-art
technologies allowed to achieve pretty appreciable
strength characteristics, which made it possible to
use them for solving complex production problems.

In spring-summer 2020, JSC FCS&HT
SNPO Eleron faced the need to purchase a pon-
toon to carry out geotechnical survey in the wa-
ters of the Arctic region unimproved shore. When
most employees are on self-isolation due to coro-
navirus pandemic quarantine measures, the task
seemed insurmountable.

Joint efforts of specialists from JSC
FCS&HT SNPO Eleron and JSC NPK Khim-
prominzhiniring allowed to elaborate an option of
making a pontoon of reusable modular elements,
which had seemed hard to implement.

A 10x14 m pontoon, on which KAMAZ
mounted drill rigs equipped with winches and
providing the possibility for using spuds can be in-
stalled, was developed for less than 3 weeks, trans-
ferred in containers to the port of Arkhangelsk,
and then to the work area by sea transport.

The containers with structural elements
were unloaded using a deck crane, further work
on the pontoon assembly was carried out by a drill
crew without using crane equipment.
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The design simplicity allowed a 4 people
team with no experience and skills in assembling
a pontoon to mount it on an unimproved shore in
the surf zone for two days.

After assembly, a KAMAZ mounted drill
rig was installed on the pontoon and geotechnical
survey was made in the coastal area at a distance
up to 200 m from the coast.

The pontoon shallow draft (up to 0.3 m)
made it possible to take out the pontoon with the
drill rig for drying out after the shift completion.

Due to the absence of crane equipment in
the work area, the spuds designed to fix the pon-
toon in the drilling area were not installed, the
pontoon was fastened by 4 Hall’s anchors weigh-
ing 100 kg each.

The pontoon was replaced by a light motor
boat, while it has an appliance for installing a boat
motor, which can be very useful in other situations
when it is impossible to use water-borne vehicles.

After the completion of work and removal
of the drill rig from it, the pontoon stayed afloat.
A sudden storm damaged a wooden power rack.
After the storm ended, the drill crew repaired the
rack using its own resources and drilling work
continued. The polymeric modules themselves
were not damaged. This case showed high repair-
ability and operational reliability of the pontoon
made of polymeric modules.

The pontoon disassembly lasted less than
two days.

This example made it clear that the use of
composite floating elements did not require the
presence of highly qualified integrators at the fa-
cility, and the creation of a working structure re-
quired a short period of time.

Ne 1(31),/2021

UHKEHEPHO-Te0IONYEeCKIe U3bICKAHUsSL B IPUOPEKHOI 30He Ha
yaanerun 10 200 M ot Gepera.

Manas ocagka norToHna (z10 0,3 M) mo3BoJidia mocjie 3a-
BEPIIEHK CMEHbBI BBITACKMBATh IIOHTOH ¢ OYPOBOIl YCTaHOBKOI
Ha 00CYIIKY.

M3-32 OTCYTCTBUS B 30HE BBIIIOJTHEHI PabOT KPAHOBOIO
000pyJOBaHKs 3aKOJIbHBIE CBaW, NPeJAHA3HAYeHHbIE It (DUK-
callyy MMOHTOHA B 30He OYyPEeHMUs], He yCTAHABIMBAJICH, PACKDe-
MJIeHUe TTIOHTOHA OCYTIECTBJISITIOCh HA YeThIPeX sKopsix XoJma
maccoit 100 Kr kaskplil.

[TepecTaHoBKa MOHTOHA OCYIIECTBJISIACH JIETKUM MO-
TOPHBIM KaTE€POM, [P HTOM Ha HEM MMEEeTCsI IPUCIIOCOOIeH e
JUIST YCTAHOBKH JIOJIOYHOTO MOTOPA, YTO MPE/CTABIISIETCS] BECh-
Ma TIOJIE3HBIM B MHBIX CUTYAIMX, KOT/Ia OTCYTCTBYET BO3MOXK-
HOCTb IIPUMEHSITH MIJIABCPEICTBA.

[Tocne 3aBepiieHust paboT M CHATHSA ¢ HEro OypoBOii
YCTAaHOBKM MOHTOH ObLI OCTaBJeH Ha IlaBy. BHesalHo Hase-
TEBIIVH ITOPM TIOBPEINJI JIEPEBSIHHYIO CUIIOBYIO pamy. [loce
3aBepleHus mropMa GypoBas Opuraga coOCTBEHHBIMU CHJIAMU
OCYIIECTBUJIA PEMOHT paMbl, U GypPoBble PabOThI MPOIOJIKHI-
smck. CaMu TTOJTMMEpPHBbIE MOJLYJIA TIOBPEKJICHWI He TIOJydu-
s, JlaHHbBII cyvail MMoKas3as BBICOKYIO PEMOHTOIPUTOHOCTh
W AKCIUIyaTallMOHHYIO HA/IE)KHOCTh KOHCTPYKITUU TIOHTOHA U3
MTOJIMMEPHBIX MOJTYJIET.

Pasbopka 1oHTOHa 3aHsJIa MEHee JIBYX CYTOK.

JlaHHbIiI TPUMEP HATJISIIHO TOKA3aJl, YTO MCIOJb30Ba-
HUe KOMITO3UTHBIX IIaBYYHX 9JIEMEHTOB He TpeOyeT MpUCYT-
CTBUS Ha OOBEKTE CIIEIUATNCTOB-COOPIMKOB BHICOKOI KBAJIM-
uranum, a 1uIst cosanus paboueil KOHCTPYKIIUU HEOOXOMMM
MaJIblii TIepUOJI BPEMEHU.

[Tos10sKNUTeNBHBII OIBIT PaGOTHI B ADKTHYECKOI 30HE Ha-
TOJIKHYJI HAC HA MBICJIb O BO3MOKHOCTHU IIPUMEHEHUS TTOJIMMEP-
HBIX MOJIYJIEH Ha JAPYTUX MMAPOTEXHUIECKUX 00bEKTAX.

Haubosee 6IM3KUM 110 Ha3HAYEHUIO MOT ObI CTATh ILJIa-
ByuMil rpy3oBoii nmpudast. [limaBydre nmpuyasbl, Kak MpaBulio,
[0 HACTOSIIIETO BPEMEHU
HE OCHAIAJINCh KpaHO-
BbIM 060PYI0BaHIEM H3-32
OTPAHWYEHHOU IPY30TIOTb-
E€MHOCTH OT/IEJIbHBIX IIOH-
ToHOB. [Ipenaraemast KoH-
CTPYKIIMS TIPAKTHUECKU He
VMeeT OrpaHUYeHUi HU 10
pasMepam ToHTOHa (TipuYa-
JIa) HU TI0 €T0 BOJIOM3Mellle-
HUIO, a CTaJIO OBITh — IPy30-
MMO/BEMHOCTH.

YcTaHoBKa IJIaBy4Yero
npuyajia Ha HavaJbHOW cTa-
NN CTPOUTEJIbCTBA KPYITHBIX
UH(PPACTPYKTYPHBIX OOBEKTOB
3HAUUTETHHO YIPOCTUT JIOCTAB-
Ky TPY30B Ha Heo0ODPYIOBaHHBIN
Geper u yckopuT paboOThl Ha Ha-
YAJbHON  CTAJMHM  CTPOUTEJIbCTBA
KPYITHOTO OOhEKTA.
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Puc. 1. BetonocmecnTeTbHBIN y3e Puc. 2. Cxnag

Fig. 1. Batching plant Fig. 2. Storage facility

[IpryanbHBIEe COOPYIKEHUS AAHHOTO TUTA JIETKO MOHTH-
PYIOTCS U IEMOHTUPYIOTCSI, TOATOMY OHHM MOTYT HCITOJIb30BATh-
Cs1 MHOTOKPATHO U TIEPEMETIATHCST MEKIY OOBEKTaMU 10 Mepe
UX BOCTPeGOBAHHOCTH.

C narrei TOUKY 3pEHII, BBI3BIBAET TPAKTUIECKUIT THTE-
pec UCIOIb30BaHKE TTOJMMEPHBIX MOYJIEH € jKene306eTOHHON
M KOMTIO3UTHOHN BEPXHEH TIUTON 71T CO3/JaHMS B 3aBOJICKUX
YCIOBUSIX MH(MPACTPYKTYPHBIX OGBEKTOB PA3TMIHOTO HAa3HAYE-
HUS ISl OCBOCHMSI APKTHKI: OETOHHBIX Y3JI0B (puc. 1), sKUIbIX
U XO3SICTBEHHO-OBITOBBIX 00BEKTOB (puc. 2), d9HEProGIOKOB
(puc. 3), OlIpeCHUTEJBHBIX YCTAHOBOK HEOTPAHUYEHHON IIPOU3-
BOJIUTETHHOCTH, TOPHOOOOTATUTETLHBIX (DabPUK U T.I.

[Ipu cTponTembCTBE PA3TMYHBIX THAPOTEXHUYECKIX CO-
opysKeHuii, 0cO6eHHO B APKTHYECKON 30He, BOSHUKAET BOTIPOC
0 BBITIOSTHEHUHN paboT B Mope. [IpopaboTal BApHaHT yCTAaHOBKU
TJTABYYUX 3JIEMEHTOB (THUIIA MACCHBOB-TUTAHTOB) Ha MOJATOTOB-
JIeHHOe ocHOoBaHue (puc. 4).

KoHCTpyKIIMM N3 MacCMBOB-TUTAHTOB IIPH BCEI UX KO-
HOMUYECKOH T[e7IecO00PA3HOCTH He HAILIM IMUPOKOTO TPH-
MEHEHUS TIPU CO3MaHuU 0OBEKTOB B APKTUYECKOI 30HE 13-3a
3HAYNTETHHBIX HAYAIbHBIX KAlIUTAThHBIX 3aTPAT HA CO3/aHUe
MTPOM3BOJICTBEHHOTO KOMIIJIEKCA 10 UX TIPOU3BOJACTBY U CITY-
cKy Ha Bomy. Kpome TOrO, TpaHCIIOPTUPOBKA TOTOBBIX Mac-
CUBOB-THTAHTOB TIO BOJIe HA 3HAYMTEJBHbBIE DPACCTOSHUS CO-
Mpsi’KeHa ¢ YTPO30H WX 3aTOIJIEHUST U BBIIBUTAET K KAUECTBY
6eToHa TOBBINIEHHbIE TPEOOBAHUS TI0 CHIKEHUIO 0OBHEMHOTO
Beca TIPY COXpaHeHUH TPeOOBAHUET IO TPOYHOCTH U UCKITIOUE-
HUIO TpemuHoBaTrocTu. [IprMeHeHe KOMITO3UTHOTO PETIEHIST
C WCIIOJIb30BAHUEM TTOJIMMEPHBIX MOJYJIEll B KauecTBe JOHHO-
TO MOHTOHA U HECHEMHO OManyOKu MpU 6ETOHUPOBAHUH CTEH
MaCcCHUBa-TUTAHTA YCTPAHSET TPOOIEMBI C CO3JAHUEM MAaCCH-
BOB-THTAHTOB, TIPH HEOOXOAUMOCTH WX TPOU3BOICTBO MOJKET
OBITH OPTaHM30BAHO JlasKe Ha BOJAE B 3aKPBITOW OT BOJHEHUS
aKBaTOPHUHU.

[ToMuMoO HaTIpaBIIEHUST CO3/IAHUST TPIYATBHBIX COOPYIKe-
HUIT HarboJIee MHTEPECHBIM SIBJISIETCS HATPABJICHUE CO3/IaHUS
AHAJIOTHYHBIME CTTOCOGAMHU BPEMEHHBIX TIepPerpaB I HYK/T
MYUC, MO u crpoutenpHOro cexktopa. /lannas TexHosmorus mo-
3BOJIUT B CYIECTBEHHON CTENIEHN CHU3UTH 3aTPAThl KAITUTAb-
HOTO XapaKTepa M 3aTPaThl Ha JIOTUCTUKY. B HacTosiee Bpemst
HITK «XuMIpOMUHKMHUPUHT» 3aBepinaer paboTy 1mo hopmu-
posanuio CTO (T'K POCATOM) Ha 6Gase IPOBEAEHHBIX KOM-

Puc. 3. dueprobiok
Fig. 3. Power unit

A positive experience in working in the Arc-
tic zone gave an idea on the possibility to spread us-
ing polymeric modules at other hydraulic facilities

A floating cargo pier could be the closest
destination. Up to now, floating piers have usually
not been equipped with crane equipment due to a
limited carrying capacity of particular pontoons.
The proposed design has almost no restrictions
either on the pontoon (pier) size or its displace-
ment, and therefore — its load-carrying capability.

The installation of a floating pier at the ini-
tial stage of constructing large infrastructure fa-
cilities will greatly facilitate the delivery of goods
to an unimproved shore and accelerate the initial
stage of a large facility construction.

Berthing facilities of this kind are easily
mounted and dismounted, so they can be reused
and travel between facilities as may be required.

We believe it is of practical interest to use
polymeric modules with a reinforced concrete or
composite top slab to erect infrastructure facilities
for various purposes in factory conditions for the
Arctic development: concrete units (Fig. 1), resi-
dential and utility facilities (Fig. 2), power units
(Fig. 3), desalination plants of unlimited capacity,
mineral processing plants, etc.

When constructing different hydraulic
structures, particularly in the Arctic zone, the is-
sue arises of performing works at sea. The option
of installing floating elements (e.g., box caissons)
on a subgrade has been worked out (Fig. 4).

The structures of box caissons, despite their
economic feasibility, have not become widely used
in erecting facilities in the Arctic zone due to sig-
nificant initial expenses to creating manufacturing
units for their production and commissioning. In
addition, the transportation of ready-made box
caissons by water over long distances is associated
with the threat of their sinking and sets forth higher
requirements for the concrete quality to reduce the
volume weight and for strength and prevention of
cracks. The use of a composite solution using poly-
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meric modules as a bottom pontoon and permanent
formwork during concreting the box caisson walls
eliminates problems with creating box caissons. If
necessary, they can be manufactured even on water
in a water area free from waves.

Besides the area of erecting berthing facil-
ities, the most prospective area is to build tempo-
rary bridges by similar methods for the needs of
EMERCOM, Ministry of Defense and construc-
tion sector. This technology will significantly re-
duce capital and logistics costs. Currently, JSC
NPK Khimprominzhiniring is completing work on
developing an industry standard (State Atomic
Energy Corporation Rosatom) based on inte-
grated tests involving lead Russian research insti-
tutes and higher education institutions (MSUCE,
NITs Mosty and JSC TsNIIS). Already now, cus-
tomers have access to technical solutions and
items, which in turn can be rapidly adapted to any
specific use.

Currently, specialists from JSC NPK Khim-
prominzhiniring and JSC FCS&HT SNPO Eleron
participate together with JSC USC (United Ship-
building Corporation) in working out the issues of
creating floating facilities of different purposes us-
ing composite reinforced concrete pontoons and
polymeric modules. Also, work is being done on the
project Composite Port based on the principles of us-
ing existing advanced solutions on the basis of poly-
meric composites in construction making it possible
to arrange this infrastructure solution anywhere
without restrictions due to climatic and hydrogeo-
logical conditions, and transport accessibility.

We invite to cooperate everyone, who is inter-
ested in promoting these topics.
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PACLUUPEHWE BEPEFrOBO

COASTAL AREA EXTENSION

rPY30BbIE MJIAT®OPMbI
CARGO PLATFORM
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Puc. 4. MaccuB-rurait

Fig. 4. Box caisson

TJIEKCHBIX UCIIBITAaHUN € ydacTreM Beaynux poccuiickux HUN
u By3oB (MI'CY, HUIL «Mocter», THUNC). Ve ceromus
3aKa3YMKaM JIOCTYITHBI TEXHUYECKUE PEIeHNs U U3/eJHs, KO-
TOPBIE, B CBOIO OYEPEib, MOTYT OBITH B KpaTYallIiiie CPOKHU ajiarl-
TUPOBAHBI MOJL JIIOOYTO CTEIDUKY TPIMEHEHNST.

B nacrogmee Bpems cienmamctsl HITK «Xumnpomms-
sxuaupuars 1 OIIHUBT «CHITO «3dsepon» y4acTBYIOT B
cosMmecTHOit nipopaborke ¢ OCK («O6GbennHeHHas CyI0CTPO-
UTETbHAST KOPIOPAIUsT» ) BOTIPOCOB CO3MAHUSI MIABYIUX 00D-
€KTOB PA3JMYHOTO HA3HAYEHMS C TPIMEHEHNEM KOMITO3UTHBIX
&Kee300eTOHHBIX TIOHTOHOB U TIOJMMEPHBIX MojyJeil. Takske
Begercst pabora 1o TpoekTy «KoMIosuTHbIil OpT», OCHOBaH-
Hasl Ha IPUHIUIAX NTPIMEHEHNs B CTPOUTEIBCTBE MEPEOBBIX
peleHnit Ha OCHOBE TTOJTMMEPHBIX KOMIIO3UTOB, TIO3BOJISIONITITX
06yCTPOUTh JaHHOe MH(OPACTPYKTYPHOE pellieHne B JI0O0M
MecTe 6e3 OrpaHUUYeHHIT 0 KITUMATHIECKIM, THIPOTEOTIOTHYe-
CKHM YCJIOBHSIM 1 TPAHCIIOPTHOH JOCTYITHOCTH.

IIpuznawaem écex 3aunHMePecoOBAHHbIY 8 NPOOGUNCEHU
Oanmoix mem K Compyonuuecmsy.
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Hccnedosanue Apxmuxu

Mapus Amoxuna,

99KCIIEPT-KOHCYJIbTAHT 3amMecTuTelist rybepraropa AHAO

HATIYTH K TTPOI'HO3HMPOBAHHIO
COCTOAHNA MEP3AOTHI

Mariya Yamohina,
expert-consultant to the Deputy Governor of the Yamalo-Nenets Autonomous District

ON THE WAY TO PREDICTING PERMAFROST STATE
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Research of cryosphere elements in Ya-
mal-Nenets Autonomous District has been con-
ducted since 2016. For this period of time, the
modern grological /geomorphological descrip-
tion of terrain and a lot of geophysical work has
been done using electric exploration have been
performed. Yamal scientists studied the structure
of cryolithic zone within the stationary territory
and laminae ice between the lakes of Paricento
and Krugloe, Khasyrey 5 km from it down to
a depth of 300 m.

Six thermometric wells of depths from 10
to 12 m have been drilled in different landscape
conditions. Thermometric equipment recording
temperature data eight times a day is installed in
them. This made it possible to detect the perma-
frost temperature rise at all plots of the stationary
by 2.5 °C (from 2.2 through 4.4 °C) for the last
35 years. A powerful factor in change in temper-
ature conditions of frozen rocks and landscapes
is climatic changes observed throughout Yamal
Peninsula. According to the Salekhard weather
station data, a trend in change in the air average
annual temperature is 1.1 °C for 100 years.

A site for observing seasonal permafrost
thawing depth included in the CALM inter-
national system (a site for field of observation
within the Circumpolar Active Layer Monitoring
international program — circumpolar observation

Ne 1(31),/2021

Bypenne Tepmudeckoii CKBasKMHbI

Drilling of thermal well

Hayunple wucciemoBaHus —3JeMEHTOB  Kpuocgepbl
B Amano-Henernkom aBToHOMHOM OKpyre Bemytces ¢ 2016 .
3a a10 BpeMs Ha crannoHape «Ilapucentos (I'pimanckuii mo-
JIYOCTPOB) TIPOBENIEHBI COBPEMEHHOE TE€0JIOTO-TeOMOPMOIOTH-
YecKkoe OMMCAaHWe MECTHOCTH M MHOXKEeCTBO TeO(hU3NIeCKUX
paboT MeToIaM HIEKTPOPA3BEIKHU. SIMATBCKITE YUeHbIE MCCTe-
noBas 10 300-MeTpOBOI rIyOHHBI CTPOEHUE MEP3JION TOJIIIIH
Ha TEPPUTOPUN CTAIIMOHAPA 1 TIJIACTOBBIE JIB/IBI MEKTY 03€pa-
mu ITapucenTo u Kpyrioe, 60JibIinoii XachIpeil B 5 KM OT HeEro.

[Mlecth TepMOMETPUYIECKUX CKBa)KUH TayOmHol 10—
12 M 6b1TH TIPOOYPEHBI B PA3IUIHBIX JAHAMTADTHRIX YCIOBHU-
sIX. B HUX yCTaHOBJIEHO aBTOHOMHOE TEPMOMETPIUYECKOE 000-
Py/IOBaHUe, 3aMUChIBATOIIee JaHHBIE TEMTIEPATYPBI BOCEMb Pa3
B JIeHb. JTO TIO3BOJINJIO BBISIBUTH YBEJINUYEHUE TEMIIEPATypPhI
MEP3JIOTHI HA BCEX yYaCTKax cTainonapa B cpeaneM Ha 2,5 °C
(ot 2,2 o 4,4 °C) 3a oceanue 35 ser. MoutHbiM (hakTOpoM
M3MEHEH!S TeMIIepaTyPHOTO PesKMa MeP3JIbIX IOPO U JIAH -
madTOB SIBJASIOTCS KJIMMAaTHYECKHe W3MEHEHMsl, HabJo1a-
eMble ToBceMecTHO Ha SAmase. [lo gaHHbIM MeTeocTaHIINHN
Canexapna, TpeHT U3BMEHEHNUsI CPETHETOI0OBON TeMIepaTyphI
Bozayxa coctapisieT 1,1°C 3a 100 Jet.

Psnom ¢ . Xapn va Amase GyHKIIMOHUPYET TLTOMaIKa
3a HaOIoeHuEeM TIyOUHBI CE30HHOTO TIPOTAUBAHIS MEP3JIO-
THI, BKJIIOUEHHAsT B MexaAyHapoanyio cuctemy CALM (rro-
MaIka TONEBBIX HAOMIOMEHUN MeKIYHAPOIHON MPOTPaMMBI
Circumpolar Active Layer Monitoring — HUPKYMIIOJISIPHBIX
HAOMOMEHNH 32 CE30HHO-TANBIM CJ10eM). MOHUTOPUHT Ha
TJIOTIAIKe BeJeTCs yiKe B TeUeHWe IATH JieT. AKTUBHO TIpU-
MEHSTIOTCS Te0(PU3IMIECKUE METOBI, TIOTYIEHBI T€0dIeKTPUIe-
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Bypenune repmomeTpruiecknx
CKBaKIH /1151 000PYI0BAHUST
CHCTEMaMU aBTOMAaTH4eCKOTO
MOHUTOPUHTA TEMIIEPATYPbI

Drilling of thermometric wells
for equipping with automatic
temperature monitoring
systems

CKHe Pa3pesbl MJIOTAIKN
no ray6unsr 10 M. Kapra
ryOMHBI  TIPOTaMBaHUS
CTPOUTCS TIO TAHHBIM W3-
MepeHUll  Mep3JOTHBIM
uryniom. [IpoBenens pa-
6OTHI TIO WCCIEOBAHUIO
MOYBeHHO-JMaHAadT-
HBIX M reo00TaHNYeCKUX
ycaoBuil. Bee aTn manuabie
BasKHBI JIUIST JTaJIbHENIIIETO
MOHUTOPHWHTA 3BOJIOINHT

KPUOJUTO30HBI W JIAH]-
madTHOI 06CTAaHOBKIL

C 2017 r. Benyr-
¢ GajaHcoBble HabJIO-
JIeHUsT Ha KPYMHEUINX
nennukax  Ilomapuoro
VYpara (UTAH, O6-

pyueBa u ap.). Ilpu wuc-

CJIEIOBAHUN TPUMEHSIOTCS Teo/le3muecKue, reousndecKie,
rasinuosornyeckue Metozibl. C mpuMeHeHneM BbICOKOTOYHOU
DGPS-chemMin 6b1TH TOCTPOEHBI TOUHBIE KAPTHI COBPEMEHHON
MTOBEPXHOCTH JIeMHUKOB. ['eodusndeckre mccaeoBaHUsT Me-

POCCUA

TOZIOM PaIUOJIOKAaIN ITO3BOJIMJIN TOJIYYUTDb KapTy MOIITHOCTHU

JIETHUKOB. AKTHUBHO IIPOBOAATCA I'eO(bHSI’I‘IE‘CKHe ucciaeagoBa-
HUA TIPUJIECIHUKOBBIX MODPEH, CAEPKHUBAIOINX MMOANPYAHbIE

Apxmuueckue sedomocmu

of seasonally-thawed
stratum) functions in
the vicinity of the set-
tlement of Kharp.
Since 2017,
balance  observation
on the largest glaciers
of the Polar Urals
(IGAN, Obrucheva,
etc.) has been con-
ducted. Geodetic,
geophysical, and gla-
ciological ~ methods
are used in the study.
Precise maps of the
current glacier surface
were built using high-
precision DGPS-sur-
veys. Geophysical
surveys using radar
method allowed to
obtain a map of thick-
ness of glaciers. Geo-
physical studies of
extraglacial moraines
retaining glacier-ice-
blocked lakes, which
may cause danger-
ous glacial floods and

mudflows, are actively carried out. According to
scientists, the Obrucheva Glacier does not con-
stitute a danger, but the water level in the IGAN
Glacier lakes from year to year.

Change in permafrost due to man-in-
duced factors is also studied on Yamal. In 2018,
a pilot project of the integrated system of auto-
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mated geotechnical monitoring of temperatures
of permafrost soils in the area of Salekhard’s
buildings. For this purpose, the AMS Permafrost
automated monitoring system has been devel-
oped, which makes it possible to remotely mea-
sure temperature of soils with minimum human
involvement. According to scientists, the AMS
Permafrost is highly competitive with modern
foreign developments, cheaper than analogues
and serviced using own resources. First, two
such systems were installed under building. The
operation of the both systems has been success-
fully arranged; they automatically gather and
transmit data from thermistor chains located in
the wells. The results of continuous measure-
ments are transmitted to a server using GSM-
connection. A special program Data acquisition
system of geotechnical monitoring of tempera-
tures of permafrost soils has been developed for a
convenient visualization.

In 2019, the developments of Yamal scien-
tists in the area of cryosphere were included in
the West-Siberian interregional REC Forecast of
permafrost degradation and automated monitor-
ing technology for bearing capacity of permafrost
soils under capital facilities meeting the goals and
objectives of the National Project Science.

“The strategic priority of the Yamal science
is to establish the geotechnical security system in
the District. An inevitable permafrost degradation
occurs due to global climate warming. This affects
bearing capacity of soils. Automated monitoring of

JIeTHUKOBBIE 03€Pa, KOTOPBIE MOTYT CTATh MPUYMHON OTIACHBIX
TIIAIIATBHBIX TTABOJKOB 1 ceeil. [1o cioBaM yueHbIX, JeIHIK
OO6pydeBa He MPEICTABJSAET OMACHOCTH, a BOT YPOBEHD BOJIBI
B o3epax Jennnka NTAH moBwImaeTcst ¢ KaskKIbIM TOJIOM.

Uccaenyrot Ha SIMasie n3ameHeHre MeP3JIOThI U TTO/T fieli-
CTBHEM aHTPOIOreHHbIX (pakTopoB. B 2018 1. 6bLIT ycIemHo
3aIyIieH TUJIOTHBIN TTPOEKT KOMIIJIEKCHOW CUCTeMBbI aBTOMa-
TU3UPOBAHHOTO TEOTEXHMYECKOTO MOHUTOPUHTA TEMIIEPaTyp
MHOTOJIETHEMEP3JIbIX TPYHTOB B paiioHe 3pannii Canexapja.
Jlnst aToro paspaboTaHa CHCTEMa aBTOMATUYECKOTO MOHW-
topuaTra «CAM-MepaioTtay, KOTOpas MO3BOJSIET MU3MEPSITh
TeMIepaTypy TPYHTOB yIATeHHO, ¢ MUTHIMAJIbHBIM y4acTUeM
yesnopeka. [To ciroBam yuenbix, « CAM-Mepaioras He ycTyma-
€T COBPEMEHHBIM UMIOPTHBIM pa3paboTKaM, JETIeBIe aHaI0-
TOB 1 00CTYKIBAETCsT COOCTBEHHBIMU CHTaM. Biauaste 66110
YCTaHOBJIEHO JIBE TaKUe CHCTEMBI TI0/] 3anvsiMu. PaboTa obe-
WX CHCTEM YCIIEINTHO Hala)KeHa, OHU BeAyT aBTOMATUYECKUI
cbop ¥ mepeavy AaHHbIX ¢ TEPMOMETPUYECKUX KOC, PACTIONO-
JKEHHBIX B CKBAKMHAX. Pe3yIbTaThl HEPEPHIBHBIX U3MEPEHUTT
noctynaior Ha cepep nocpeznctBoM GSM-csizu. st yno6-
HOW BU3yaJu3aluy HaMMCaHa clenuaabHas mporpamMma «Cu-
crema c6opa JaHHBIX TEOTEXHUYECKOTO MOHUTOPHUHTA TEMIIe-
paTyp MHOTOJIETHEMEP3JIBIX TPYHTOBY.

B 2019 r. paboTbi sSIMATbCKUX YYEHBIX B 00JIACTH KPHU-
ocepsl GBI BKJIIOUEHBI B TPoekT 3amaino-Cubupekoro
mexxpernonanabHoro HOIL «IIpornos perpazaium mMep3soThbl
U TEXHOJOTHMS AaBTOMATU3UPOBAHHOTO KOHTPOJI HeECYIIei
CIIOCOOHOCTH MEP3JIBIX TPYHTOB O/ 0OOBEKTaMK KallUTaIbHO-
IO CTPOUTEHCTBA», OTBEYAIONIUI TIeJIIM U 33J[a4yaM HaIIPO-
exta «Haykas.

«Cmpamezuueckum npuOpUmMemom AMAaivbCckoll HayKu
ABNAEMCsL CO30ANUE 8 OKPY2e CUCTEMbL 2e0MEeXHUUecKOU Oe3-

Teopesnueckue pabothl B siecoTyHpe Ha momaake CALM

Geodetic survey in forest tundra at the CALM site
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onacrnocmu. B cessu ¢ enobanvuvlm nomenienuem KiumMama
NPOUCXOOUM HEMUNHYEMASL 0e2PA0AUUS BEUHOU MEPINOMbL. IMO
gaUsIeM HA HeCYuy1o cnocobrocmy epynmos. /s 6esonacnoil
aKenayamayuu 30anuti u coopyxcenuil na Imane dondicen ocy-
WeCmsisimvbCst A8MOMAMUSUPOBAHHBLIL MOHUMOPUHE NPOUECCO8
pacmennenus, uem U 3aAHUMAIOMCSL Ce200HsL HAWU YUEeHbIE>, —
MTPOKOMMEHTHUPOBAT PAbOTHI SIMATBCKUX YYEHBIX B 00JIaCTH
kpuocdepsl 3amecturtenb rybepHatopa IHAO Anekcanap
Maskapos.

B 2020 r. Hayuynsrii 1ieHTp M3y4eHUsT APKTHKUA pas-
paboTas TEPBYI0 BEPCHUIO METOIUKH ABTOMATH3UPOBAHHOTO
KOHTPOJISI HECYIIeH cmocoOHOCTH TPYHTOB MO/ 0O HEKTaMU Ka-
nuTanbHoro crpoutesbersa. Crenuanucter Mucruryra mare-
MaTHKHU U MeXaHUuKU Y pasibckoro otesnernsi PAH coBmectHo
C SIMAJIbCKUMU YYEHBIMU CO3/IAJIH CIIEIUATHHOE TIPOTPAMMHOE
obecrieuenHe Uit MOJICTUPOBAHIS TTOJTHOTO TEMIIEPATyPHOTO
moJist ocHoBauusi yHpamenTa. [lyist MojeMpoBaHust TEIIO-
BBIX TI0JIEHl B 30HE MHOTOJIETHEMEP3JIBIX MOPOJL MIPU IKCILITY-
aTaluy Pa3JIUnYHbIX TEXHUYECKUX CHCTEM YUUTHIBAIOTCST Pa3-
JinuHble KIMMaTuueckue n dpusudeckne dakropol. K nepoii
rpyiie (HakTOPOB OTHOCSITCSI COJIHEYHOE U3JIydeHHe, CE30H-
HO€E U3MEHEHNEe TEeMIIEPATYPhl BO3/yXa, IIPUBOJISIIEE K TIePH-
OJINYeCKOMY TPOTAWBAHUIO (IIPOMEP3AHUIO) IPYHTA, BBICOTA
CHEe;KHOTO TIoKpoBa U T.1. Ko BTOpoil rpyiie ¢hakTopoB OT-
HOCSTCS TeIIODU3NYecKUe TapaMeTpbl TPYHTOB, M3MEHSIO-
Irecs B 3aBUCUMOCTHU OT BJIAJKHOCTHU, UX HEOJHOPOIHOCTDb
u temnepatypa. /st moJHOTO MOIETMPOBAHUS TEIJIOBIX 10-
Jiel TIPU CTPOUTEIIHCTBE PAa3JIUYHBIX WHKEHEPHBIX 0OBEKTOB
B 30HE MHOTOJIETHEMEP3JIBIX TIOPOJ JAOTOJHUTENBHO YUUTHI-
BAIOTCSI BO3MOJKHbIe MCTOUHWKU TeIlla U Telaoduandeckue
MapaMeTpPbl IPUMEHSIEMOI TETLIOU30JISIUN.

B pamMkax MeTOAMKU y4eHble MPOBOMAAT Pacyer OINTHU-
MaJIbHOTO KOJIMYECTBA U PACIIOJIOKEHUST TEPMOMETPUYECKIX
CKBaKMH, B KOTOPbLIX HAXOJUTCA aBTOMAaTU3WMPOBaHHOE W3-
MepuTesbHoe 000pYI0BaHKE, YTO BIOCJAENCTBUU TTO3BOJIAT
noJiyyaTh JaHHble O TeKyliel u Oyayiieil Hecyiiel cnocob-
HOCTHM KaK/IOTO 3JIeMEHTa CBAHOTO (hyHIaMeHTa KaluTalb-
Horo obbekTa. [To uToraM YeThIpex JieT peajusaliii MPoeK-
ta Gyner copMUpOBaHa OKOHYATENbHAST BEPCHUsT METOAUKH,

thawing processes should be carried out, for safe
operation of buildings and structures on Yamal
that is what our scientists are doing today”, the
YaNAO Deputy Governor Alexander Mazharov
commented the efforts of Yamal scientists in the
area of cryosphere.

In 2020, the Arctic Research Center de-
veloped the first version of the technique of au-
tomated monitoring for bearing capacity of soils
under capital facilities. Specialists from the Insti-
tute of Mathematics and Mechanics of the Ural
Branch of RAS together with Yamal scientists
developed special software to simulate a full tem-
perature field of the base of foundation. Differ-
ent climatic and physical factors are taken into
account to simulate thermal fields in the zone
of permafrost rocks in the course of operating
different technical systems. Group 1 of factors
includes solar radiation, seasonal changes in air
temperature resulting in periodic thawing (freez-
ing) of soil, height of snow cover, etc. Group 2
of factors includes thermophysical parameters of
soils, which change depending on humidity, their
heterogeneity, and temperature. Possible heat
sources and thermophysical parameters of the
thermal insulation used are additionally taken
into account for a complete simulation of ther-
mal fields in the course of constructing different
engineering facilities in the permafrost zone.

Within this technique, scientists calculate
an optimum number and location of thermo-
metric wells, in which automated measurement
equipment is installed, that will further make it
possible to obtain data on the current and future
bearing capacity of each element of the capital fa-
cility pile foundation.

Following the results of four years of the
project implementation, the final version of the
technique will be created taking into account
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the maximum number of indicators to assess the
permafrost state. Thawing of soils can result in
a sharp decrease in the bearing capacity of piles,
their uneven and very significant subsidence.
Data obtained using the technique will be the
basis for proposals for changing construction
standards. This year, the development of ther-
mometric wells continues in Salekhard and Novy
Urengoy.

The uniqueness of the technique of Yamal
scientists consisting in the possibility of predict-
ing future changes in the permafrost state was
noted by leading Russian and foreign permafrost
experts.

The Arctic Research Center partners
within the framework of the REC project, i.e. sci-
entists from the Earth Cryosphere Institute, Tyu-
men Scientific Center SB RAS, work on building
forecast maps of degradation of permafrost rocks
and their properties within the Yamal territory
with the terms of up to 50 years. This forecast
will be also included in the technique developed
by Yamal scientists and become an integral part
of the automated monitoring technology for dy-
namics of changing permafrost and bearing ca-
pacity of soils in real time.

Knowledge and scientific discoveries in
studying the evolution of permafrost soils will
contribute to improving the quality of life of peo-
ple and development of the region’s economy.

‘A new ideology of interaction between
human being and permafrost zone uniting Arctic
regions is needed for reliability and durability of
Jacilities in high latitudes, in which permafrost
and climatic components would penetrate the en-
tire process of studying permafrost and climate
change, engineering surveys, designing, construc-
tion and operation of facilities”, believes the Ya-
NAO Deputy Governor Alexander Mazharov.
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YUUTBIBAIONIAS] MAKCUMAJIBHOE KOJMYECTBO MOKa3aTesieil st
OIIEHKU COCTOSIHUSI MepP3JI0Thl. OTTanBaHue TPYHTOB MOJKET
NPUBECTU K PE3KOMY CHUKEHHIO HECYIel cmocoOHOCTH CBai,
X HEPABHOMEPHBIM M BECbMa 3HAUUTEIbHBIM 1Tpocajikam. [1o-
JIy4eHHbIE C TIOMOIIbI0 METOIMKH JAaHHBIE OY/IYT CJAYKUTH OC-
HOBAaHUEM [IJIsl TIPE/IJIOKEHUI 110 U3BMEHEHHUIO CTPOUTEJbHBIX
HopM. B aTOM ToIy 060pyI0BaHIE TEPMOMETPUUECKIX CKBA-
sKUH Tipofioskaetcst B Canexapie m HoBom Ypenroe.

YHUKATBHOCTD METOJAMKHU SIMAJIBCKUX YUEHBIX, 3aKJII0-
YATONIYI0Cs B BO3MOKHOCTH TPOTHO3UPOBAHUST GYIYIINX W3-
MEHEHUI COCTOSIHUSI MEP3JIOTBI, OTMEYAIOT BE/LyIIHe POCCHIi-
CKUe U 3apyOesKHBIE 9KCTTEPTHI-MEP3TOTOBE/BI.

[Taptuepsr Hayunoro mentpa usydenust APKTHKHU 110
npoekty HOII — yuensie Mncturyra kprocdepst 3emian Tio-
MeHckoro Hayutoro rentpa CO PAH — paborator Haz cos-
JIAaHUEM TIPOTHO3HBIX KAPT JIErPalallii MHOTOJIETHEMEP3JIbIX
[OPOJI ¥ MX CBOHCTB Ha TeppuTopuu SJmana co cpokamu Jio
50 smeT. ATOT MPOTHO3 TaKKe BOWAET B METOAUKY, paspaba-
TBIBAEMYIO SIMAJIbCKUMU YYEHBIMHU, W CTAHET HEOTHEMJIEMOI
YaCThIO TEXHOJOTUU aBTOMATU3MPOBAHHOTO KOHTPOJIS JIUHA-
MUKH U3MEHEHWS] MEP3JIbIX TIOPOJI ¥ HeCyIei crmocobHOCTH
IPYHTOB B PEaJIbHOM BPEMEHHU.

3HaHWS ¥ HAYYHBIE OTKPBITUS B 00JACTH U3YUYCHHSI 9BO-
JIIOIUY MHOTOJIETHEMEP3JIBIX TPYHTOB OYYT CocoOCTBOBATH
VIIYUIIEHUTIO KauecTBa KU3HY JIIO/IEN U Pa3BUTUIO SKOHOMUKU
peruona.

«/lnst nadexcnocmu u 001206eUHOCIU 00HEKMOB 8 Bbl-
COKUX WUPOMAX HYICHA HOBAsl, 006EOUHIIOUAS. APKMUUECKUE
pezuonbL UOCON02US B3AUMOOCUCTEUS. YE0BEKA C KPUOIUMO30-
1O, 8 KOMOPOU MEP3NOMHUASL U KIUMAMULECKAS COCMABIAIOULUE
NPUHU3LIBATU Obl 8ECH NPOUECC USYUEHUS. MEPINOMbL U USMEHE-
HUsL KIUMAMA, UHICEHEPHBIX USbICKAHUI, NPOEKMUPOBAHUS,
CMpoUmenbemea u SKCAYamayuu 00eKmos», — CUNTAET 3a-
Mmecturesb rybepraaropa AHAO Anexcanap Maskapos.
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C.0O. BClprWHuKOB, N.T.H., ipoeccop, pektop [YMP® nmenu aamupana C.O. Makaposa

E.A. CMﬂZJlLtKOBd, K.ILH., npopekTop [YMP® umenn agmupana C.O. Maxkaposa 1o pabore
¢ hunmaramMu 1 MeKIyHaPOTHON AesTeTbHOCTH

A.D. AgbOHuH, K.T.H., IOTIEHT, JIeKaH ApKTndeckoro dakysabreta MHcTHTYTa « MOpCKas akajaeMusi»

[TPUOPUTETHBIE HATTPABAEHUS OB PA3OBAHMA
U HAYKH AN YCTOMUUBOT'O PABBUTHA
POCCUMCKOM APKTHUKU U CYAOXOACTBA
1O CEBEPHOMY MOPCKOMY ITYTU

Sergey Baryshnikov, Doctor of Engineering, Professor, Rector, Admiral Makarov SUMIS

Elena Smyaglikova, Doctor of Education, Vice-Rector for Branch Activity and
International Relations, Admiral Makarov SUMIS,

Andr ey A f 0NN, Doctor of Engineering, Associated Professor, Dean, Arctic Department,
Institute Maritime Academy

PRIORITY AREAS OF EDUCATION AND SCIENCE FOR
SUSTAINABLE DEVELOPMENT OF THE RUSSIAN ARCTIC
AND NAVIGATION ON THE NORTHERN SEA ROUTE

C xonma 2018 roma
BO HCIOJHEHUE MalCKUX
ykazoB Ilpesumenta Poc-
cuiickoit Mexpepanun Bia-
qumupa  Bragumuposuua
[Tytura n Ha ocHoBe Crpa-
TETUU  MPOCTPAHCTBEHHO-
ro pasuTus Poccutickoii
Dezrepanuy Ha TIEPUOJL JIO
2025 r. B Poccun peasmsy-
ercsi KowmrurekcHbIN 171aH
MOJIEPHU3AIUN ¥ PaCIIH-
PEHUsT MarUCTPAJIbHON WH-
dbpactpykrypsl Ha iepuog 10 2024 rona. B Komrrexkcusiit itan
BXO/UT (pesrepasbHbIi MpoeKT « CeBepHBIN MOPCKOH Ty Th», 11€7Th
KOTOpPOTO — pasBuTHe TpancnoptHoii cuctembl CMII ¢ yBesue-
HUEM TPy3010TOKa /10 80 MJIH TOHH B TOJI.

MacimTabHOCTh ¥ 3HAYMMOCTh IIOCTABJIEHHBIX 3ajgad
B 00J1aCTH PasBUTHsI TPAHCIHOPTHON CHCTEMbl CTPaHbl, B TOM
qucyie B APKTUKE, YKe B CPEIHECPOTHOM TIEPUOJIE ONIPEIETSET
BBICOKYIO aKTyaJbHOCTh M HEeOOXOAMMOCTb cosnanust addek-
TUBHON CUCTEMBI TIOATOTOBKU Ka/IPOB 110 MIMPOKOMY CIIEKTPY
CIIeMaIbHOCTEN ¥ HallPaBJIeHUI MOArOTOBKY, HanboJiee moJ-
HOMY HCIIOJIb30BAHUIO UMEIONTUXCS U (POPMUPOBAHUIO HOBBIX
HCCJIEI0BATETHCKUX KOMIIETEHITHIA.

BasxupIM 3BeHOM peasiu3ariiy HallMOHAJIbHOM MOJUTUKA
B Apkrudeckoii 3one Poccuiickoii @epepaiun B cdepe 1moj-
TOTOBKY KaJIPOB U HAYYHBIX MccaenoBanus sipisiercst [ocymnap-
CTBEHHBIIl YHUBEPCUTET MOPCKOTO W PEYHOTO (HJI0Ta UMEHU

Pursuant to the May Decrees of the Rus-
sian Federation President V. Putin and based on
The Strategy of Spatial Development of the Russian
Federation until 2025, the Comprehensive Plan for
the Modernization and Expansion of the Main In-
frastructure until 2024 has been implemented in
Russia since the late 2018. The Comprehensive
Plan includes the federal project The Northern Sea
Route, the purpose of which is to develop the NSR
transport system as the freight traffic increases up
to 80 million tons a year.

The scale and importance of objectives in
developing the country’s transport system includ-
ing the Arctic in the medium term already deter-
mines a high relevance and the need for creating
an efficient staff training system for a wide range
of specialties and areas of training and the full use
of existing and creation of new research compe-
tencies.

The Admiral Makarov State University of
Maritime and Inland Shipping is an important
part of the implementation of the national policy
in the Arctic zone of the Russian Federation in the
area of staff training and scientific research. The
Admiral Makarov SUMIS is the country’s oldest
transport higher education institution training
highly-qualified personnel in the area of water
transport including specialists for sustainable de-
velopment of the Russian Arctic.
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C.O. bapbinnkos
Sergey Baryshnikov

The Admiral Makarov SUMIS is the
world’s first internationally recognized education
institution for training ship crews as per the Po-
lar Code both in basic and expanded training ar-
eas. The total number of specialists, which passed
training in ice navigation has already exceeded
one thousand people from 20 countries. The rec-
ognition by both international classification com-
munities and the Ministry of Transport of Russia
empowers the University to issue certificates on
behalf of the Russian Federation.

The Admiral Makarov SUMIS includes the
necessary training courses in ships and port facil-
ities security as an integral part of education for
all shipboard personnel professions of higher and
intermediate vocational education (over 3000
people of full-time and part-time forms of study in
Saint Petersburg).

The University trains over 11 000 special-
ists for the Arctic annually. The Makarovka brand
is widely known in Russia and beyond its borders.
Only in 2019, 515 sailors from 17 countries were
trained at courses for operating vessels in polar
waters, in addition to Russia, these are Great Brit-
ain, Germany, Greece, Denmark, the Netherlands,
Cyprus, Korea, Latvia, Estonia, UAE, Poland,
Turkey, Philippines, and Switzerland. The total
number of students including trainees of the Ma-
rine Training Center in the University Branches
amounted to 17.5 thousand people.

The Admiral Makarov SUMIS cooperates
with higher education and research institutions of
Norway, Iceland, Finland and Canada in investigat-
ing the problems of rescue and emergency prepared-
ness and search and rescue operations in the Arctic.

Ne 1(31),/2021

E. A. CmsiriukoBa
Elena Smyaglikova

A.B. Abonun
Andrey Afonin

agmupana C.O. Makaposa. [YMP® — crapeiiniuii TpaHCIIOPT-
HBII BY3 CTPaHbl, OCYNIECTBISIONNNA TTOATOTOBKY BBICOKOKBA-
JNOUITMPOBAHHBIX KAJPOB B chepe BOIHOTO TPAHCIIOPTA, B TOM
YHCJIE CIEIUATUCTOB JIJIsI YCTOWYMBOTO PAa3BUTHSI POCCUNCKON
ApPKTHKH.

I'YMP® cras iepBbIM B MUPE MEKAYHAPOIHO TPU3HAH-
HBIM y4eOHBIM 3aBe[leHUeM ISl [TOATOTOBKU dKUIIaKel Cyl0B
o ITossipHOMY KOZIEKCY, IpHYeM KakK 1Mo 0asOBBIM, Tak ¥ 110
PaCIIMPEHHbIM HarpasjieHusM moaroTosku. OOiee Kosnye-
CTBO MPOMUIEANIX 00YUY€EHIE 10 JeA0BOMY IIJIaBaHUIO YiKe Ipe-
BBICUJIO ThICSUy crenrasuctoB u3 20 crpan. [IpusHanue kak
MESKLYHAPOIHBIX KJIACCH(PUKAIIMOHHBIX OOIIECTB, Tak 1 MuH-
Tpanca Poccun HaziessieT Y HUBEPCUTET IPABOM BBIJIAUU CBH/IE-
TesbeTB oT uMeHn Poccuiickoit Depepaiinu.

Heob6xoaumbie Kypcebl MOATOTOBKU 110 OXpaHe CYIOB
U TIOPTOBBIX CPeACTB BKIOUeHbl B TYMP®D B 00s13aTe/IbHYIO
4yacTh 0OpasOBaHMUsI IS BCEX CIEIMAJIbHOCTEH IIaBCcoCTaBa
BO u CITO (60o:ee 3000 uesoBek 04HOM 1 3a04HOU hopM 00y-
uyenus B Cankr-IlerepOypre).

Exeronno Yuusepcurer nogrorasansaer 6osee 11 000
CTIEIUAJIUCTOB JIJIsi APKTUKU. Bpeng «MakapoBkuy HIIHUPOKO
n3Bected B Poccum u 3a ee mpeaenamu. Tospko B 2019 1. Ha
Kypcax 10 9KCILTyaTalluy CYJI0B B IMOJISIPHBIX BOJAX TIPOIILJIN
obyudeHue 515 MOPSAKOB 13 HECKOJIBKUX CTpaH — IoMuMo Poc-
cun, u3 Benukobpuranuu, Tepmanuu, Iperun, Januu, Hu-
nepaannoB, Kumpa, Kopen, Jlatsun, dctorun, OAD, [lomrb-
nr, Typrun, Quaunnus, [IBelinapun u Apyrux rocy1apeTs.
OO6uiee ke KOJIMYECTBO YYALIMXCs, BKJIOUAs CJyliaresen
nojpaseaeHnii Mopckoro YueGHO-TPEHAKEePHOrO IEHTPa
(YTII) B pumanax Y HuBepcurera, coctaBuio 6osee 17,5 Tbi-
CSTUU YEJIOBEK.

I'YMP® umenn agmupasa C.O. MakapoBa coTpyaHIya-
et ¢ Bysamu u HUU Hopserun, Ucrannuu, Ounisnanm, Ka-
HaJIbI TI0 UCCJIEJI0BAHUIO aBaPUITHO-CIIACaTEbHOM FOTOBHOCTH
U TIPOBEJIEHUIO TOUCKOBO-CIIACATETbHBIX ONEpaIii B ADKTHKE.
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Kazapsl /7151 poccuiickoit ApKTUKU

YHuBepcUTeT aKKyMYJIUPOBAJ 3HAYUTEJNbHBII UCTOPU-
YECKHUIl OIBIT MOATOTOBKY CIEIUAJUCTOB sl PaboThl B ApK-
THKE, a TaKyKe YHUKaJbHble KOMIIETeHIIUU U PeCypcHyio 06asy,
H03BOJISOINE OGeCIeyrnBaTh KaJPOBYIO COCTABJISIONIYIO pas-
JINYHBIX ACTIEKTOB aPKTUYECKUX ITPOEKTOB.

B 1esgx 1OArOTOBKM KaZpoB s paboThl B ADKTHKE
B 1935 1. 6b11 yupeskaen [maporpaduueckuii nHeruTyT [ias-
Horo yipasjeHuss CeBepHOro MOPCKOIO IyTH, IIpeodpasoBaH-
HBIN B apKTHYeCcKuil hakysbreT B 1954 1.

Cerojast apkTudeckuii pakyiabrer B coctrabe [ YMPO
nMenu agmupasia C.O. MakapoBa IIpO/IOJKaeT TOTOBUTH Clie-
UAJIKCTOB [t PaboThl B APKTHKe. 3a BpeMs CBOEH JiesiTelib-
HOCTH Ha apKTHYeCKOM (haKyibTere GbLIO MOATOTOBIEHO HoJiee
3000 creruanucToB-ruAporpadoB, YCUIUIMU KOTOPHIX 0be-
CIIeYeHO TOKPHITHE TPAKTUYECKU Beell akBatopun CeBepHOTO
MOPCKOTO TyTH MOPCKUMU HABUTAIIMOHHBIMU KapTamu. KoJ-
JIEKIIMS 9TUX KapT U TI0 Ceil JIeHb sIBJISIETCS KapTorpaduueckoi
OCHOBOIT ApKTHKH.

C 1979 1. coTpyHUKN M KypPCAHTbhI apKTHUYecKoro ¢a-
KyJIbTeTa IPUHUMAJIA HETIOCPEJCTBEHHOE yJyacTue B TpoBejie-
HUM KOMIUIEKCHBIX Iuporpaduyeckux uccaegoBanmii Q6ckoit
ry6bl. Bes pesyibraToB aTUX MCCIe0BaHIil HhIHEIIHUE paspa-
6orku B O6ckoii Ty6e Boobuie 1 B mocenake Caberra B 4aCTHO-
ctu ObLIM OBl BeCbMa 3aTPYAHUTENbHBL.

Personnel for the Russian Arctic

The University has accumulated a signifi-
cant historical experience of training specialists
for working in the Arctic, as well as unique com-
petences and resource base allowing to ensure
personnel component of different aspects of Arctic
projects.

The Hydrographic Institute of the North-
ern Sea Route Authority transformed into the
Arctic Department in 1954 was established in
1935 to train specialists for working in the Arctic.

Currently, the Arctic Department as part of
the Admiral Makarov SUMIS continues to train
specialists for working in the Arctic. During its
activity, the Arctic Department has trained over
3000 hydrographers, the efforts of which have cov-
ered almost the entire Northern Sea Route water
areas with hydrographical charts. The collection of
these charts is still the Arctic cartographic basis.

Since 1979, the Arctic Department employ-
ees and cadets have been directly engaged in com-
prehensive hydrographic studies of the Gulf of Ob.
The current developments in the Gulf of Ob and the
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settlement of Sabetta, in particular, would have been
very difficult without the results of these studies.

Currently, nearly 170 students are study-
ing at the Arctic Department. The level of train-
ing is bachelor’s and master’s programs. The
education plan for training hydrographers is
traditionally focused on their future work in the
Arctic. The practice sites cover almost the entire
Northern Sea Route water areas. The topics of
graduate qualification works is mainly focused
on solving the problems of the Arctic region
navigation and hydrography. An educational
research school Hydrographical Support for the
Northern Sea Route has been established and is
functioning.

The main areas of the Department’s scien-
tific are as follows:

* development of a network of safe navigation
routes in the Northern Sea Route water areas;

* cushioning of risk of vessel grounding;

* cushioning of risk of vessel ice damage;

« research of vessel traffic.

The Admiral Makarov SUMIS is the only
higher educational institution in Russia and in the
world that since 1958 has been providing training
for engineers to operate civil nuclear power ships
in compliance with a special system of training.
For these years, over 1000 engineers have been
trained to operate nuclear power vessels; over
3500 professionals provided with various ways of
advanced professional training.

The programs of training shipboard person-
nel traditionally takes into account the operation
of vessels in ice. Since Russia has a long-term ice
cover of seas and outside the Arctic region, then
all enginemen and electricians shall be ready to
work in harsh climate conditions

The academic discipline Guidilines for
Ships Operating in Polar Waters has been intro-
duced into the discipline Ship Navigation; the
section Ice Navigation has been introduced into
the discipline Shiphandling and Manoeuvring.
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B Hacrosiee BpeMst Ha ApkTudyeckoM (dakyabrere 00y-
varoTcst 0kosio 170 cTyzeHToB. YPOBEeHb IOArOTOBKM — Gaka-
JIaBpUAT ¥ MarucTparypa. Y4eGHBIN IJIaH MOATOTOBKU IMMIPO-
rpaoB TPAJUIIMOHHO OPUEHTUPOBAH HA WX TOCJIEAYIONIYIO
pabory B Apkruke. MecTta IpoBeileHNsT IPAKTHK OXBaThIBAIOT
MPaKTUYECKH BCIO akBaTopuio CeBepHOro MOPCKOro myTu. Te-
MaTHKa BBITYCKHBIX KBaJU(UKAIMOHHBIX PaGOT B OCHOBHOM
OpUEHTHPOBaHA Ha PenieHre npodaeM HABUTAIUU U THAPOrpa-
¢un Apkrrueckoro pernona. CopMupoBana u JIelicTByeT Ha-
y4YHO-IIejaroruueckast mkosa <lnaporpadudeckoe obecreye-
Hue CeBEpHOro MOPCKOTO Iy TH>.

OcCHOBHbBIE HATIPaBJEHUSI HAYYHOU JesTeTbHOCTH (ha-
KyJIbTETa:

* paspaboTka ceTH 0Oe30MacHbIX CYAOXOJHBIX MapIIPyTOB
B akBaropur CeBepHOTO MOPCKOTO Ty TH,

° CHMIKEHHUE PUCKOB ITOCAJIKK CY/IOB HA MEJTh,

° CHUKEHUE PUCKOB JIEJIOBBIX MOBPEXKIEHUI CYIOB,

° WCCcJIeIoBAaHUE CY/IOBBIX TIOTOKOB.

[YMP® wumenun agmupana C.O. MakapoBa — eIuH-
cTBennblit B Poccun u B Mupe By3, B kotopoM ¢ 1958 roma meii-
CTBYET CHUCTeMa TIOJTOTOBKM WH;KEHEPOB JUJIS IKCILTyaTaIluu
IPasKAAHCKUX aTOMHBIX CYZIOB. 3a 9TH TO/bl OBLIO MOATOTOBJIE-
Ho 6ostee 1000 MHKEHEPOB [Tl OKCILIYaTAl[ aTOMHBIX CY/IOB;
pasarunbie (hOPMbI MOBbIEHUA KBAIU(DUKAIIUN TPOILIU 6O-
snee 3500 cienmaancToB.

[TporpaMmbl  TIOATOTOBKM  ILJIABCOCTaBa TPaAUIIMOHHO
YUUTBIBAIOT paboTy CyI0B BO Jibaax. Tak kak Poccus nMeer mpo-
TSKEHHBIH JIeZIOBBIN TTIOKPOB MOpPeil 1 BHe APKTHYECKOTO Peru-
OHA, BCE MEXAHUKU ¥ DJIEKTPOMEXAHUKHU JJOJIKHBI ObITH TOTOBBI
K paboTe B CyPOBBIX KIMMATHYECKUX YCIOBHUIX.

B yueGHbIii 11an crienuanbHocTh « CynoBOKIEHE> BBeE-
JeHa yuyeOHas NUCHUILUIMHA «DKCIUIyaTalus CyAOB B IIOJSIP-
HBIX BOJIaX»; B IUCITUILINHY «MaHeBpUpOBaHKE U yIIPaBJIeHUE
CyITHOM» BKJIIOUEH pasnent «[lnaBanue B JIeOBBIX YCIOBUSIX>.
Paciuipena TeMaTHKa BBIIYCKHBIX KBaIHM(PUKAIIMOHHBIX PaboT
3a CUeT BKJIIOYEHWS] B HUX BOIIPOCOB TiaBanus mo CeBepHOMY
MOPCKOMY IIyTH ¢ yueToM Tpebosanuii [TossipHoro Kogekca.

BaskHpIMU 3a/1a4aMU SIBJISIIOTCST PEKOHCTPYKIIUS TIOPTOB
CeBepHOro MOPCKOTO MyTH C IIPOBEEHUEM JHOYIIYOJIeHUS 1151
MpreMa COBPEMEHHBIX CY/IOB, a TaKkKe CTPOUTEIbCTBO HOBBIX
MMOPTOB C COBPEMEHHBIMM I'PY30BBIMU TEPMUHATIAMHU, CO3/IaHNE
00beKTOB obeciieyeHns: Ge30MaCHOCTH MOpEILIaBaHus, 00beK-
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TOB i1 OYHKepPOBKU cyaoB T.a. CHernuagucToB
JITAHHOTO TPOMUII TaKKe TOTOBST B HaIlleM Y HU-
BepcuTerTe.

[Toxepskka u pa3BUTHE MOPCKUX
KOMIIETEHIIUN

ObecrieyeHne KaapoBOil  COCTABJIAIONIEN
APKTHYECKUX TPOEKTOB TTO/[Pa3yMeBaeT He TOJb-
KO TIO/ITOTOBKY MOJIOJIBIX CIIEITUATICTOB, HO U TI0-
BBIIIIEHWE KBaTM(UKAINN, W TEPENOATOTOBKY
NeliCTBYIOIIETO MEPCOHANA OPraHM3aIlNil, B TOM
qrIcie 9KUMAKeH Cy/IOB U CIIEIMAINCTOB TTOPTOB
1 6eperoBbIX CIIyKO.

OpHUM U3 TIPUMEPOB Pa3BUTHSA 0Opa3oBa-
TeJIbHON /IeSITETbHOCTU B Y HUBEPCHUTETE SIBJISIET-
cs orkpbitue B 2018 1. [lenTpa Mopckux apkTu-
YECKUX KOMIIETEHIINH, KOTOPBIH ObLI CO3/IaH Tpu
noziepkke DTYIT «Atombaors u chorycnpo-
BaH Ha MTOITOTOBKE, TOBBITIEHNN KBATH(MUKAIIH 1
TO/I/IepsKaHNN KOMIIETEHIINI TIepCOHaIa ATOMHOTO
senokosbHoro dutora Poceuiickoit Memeparinm.

B Ilenrpe paboraer yHUKaJbHBIH Tpe-
HaKepHBIII KOMIIJIEKC [0 YTPaBJIEHWIO peak-
topHOH yctaHoBkoil «PUTM-200» cTposiux-
Cd aTOMHBIX JIeJJOKOJIOB TpoekTa 22220 Tuma
«ApKTHKa», KOTOpble 3aMEHST CYNIECTBYIOIINE
JIEJIOKOJIBI, BBIPabOTaBINHE CBOM pecypc. ITo
MOJTHOMACTITAGHBIN TPEHAKED, MOAETUPY IO
paboTy MEHTPATBHOTO TIOCTA YIIPABJICHUST 1 BCEH
CY/IOBOU $IJIEPHON 9HEPTeTHYECKON YCTAaHOBKM.
ITo mpexBaputensho coracoBanHomy ¢ MOI'YIL
«AToMbIOT> TTaHYy HAM TPEJICTOUT B GJIMIKaiTiie MATh JeT
MoATOTOBUTE GoJtee 700 CTIEIMATHCTOB PA3INIHBIX KaTeTOPHA
U CTIeIINAIbHOCTEH.

21 oxts16pst 2020 1. B MypMaHCKe COCTOsIIACH LIEPEMOHIS
nojiHsiTHs rocyapcrBentoro duara P Ha To10BHOM YHUBED-
CaJTbHOM aTOMHOM Jiejiokosie mpoekta 22220 «Apkrukas. Jle-
JOKOJIBI TIpoekTa 22 220 — camble OOJIbIINE U MOIIHbIE B MUPE,
MPOOUBAIOT JIe/l TOIMUHO 10 TpeX MeTpoB. OHU HYKHBI IS
obecriedeH st POCCUIICKOTO JUAEPCTBA B APKTHKE, & TaK/Ke TTPO-
BOJAKM B A3MIO CYZIOB C YTJIEBOMOPOAAMHU C MECTOPOKIEHUI
Amanbckoro, I'eiranckoro mosryoctpoBoB u tesnbga Kapckoro
mopst. Beero B Poccnn 10 2035 1. miiaHupyeTcst HOCTPOUTD IISTh
TakuX aTOMOX0/0B. COBEPIIEHHO TIOHSATHO, UTO JIJIst OOCITYKHU-
BaHUsI HOBBIX JIEOKOJIOB TIOTPEGYIOTCS U CTIEIUATUCTH HOBO-
O THMA, yMeomme paboTaTh ¢ COBPEMEHHBIM 000PYA0BAHNEM,
B TOM YHCJIe aTOMHBIM. Y Ke ceifdac Ha HUX TPYASTCS BBIMYCK-
HUKH «MaKapoBKI».

[IpoexT axkTuBHO pasBuBaercs, n 29 gupaps 2021 r.
B Cankr-ITlerep6ypre 6nia otkpbita mrrab-kBaprupa [lentpa
Mopckux apkrudecknx rommetentuit (IIMAK), cosmannoro
B pesyabTare coTpymaHmyectBa ['ockopmoparuu <«Pocatoms
u ['YMP® nmenu C.O. Makaposa.

[ta6-keapTupa IIMAK npenHasHaueHa st nmposee-
HUs yTIPaBIEHYECKUX MEPOTIPHUATHI 110 OPTaHU3AINH U TTO/IT0-

The topics of graduate qualification works have
been expanded by introducing the topics con-
sidering the navigation along the Northern Sea
Route taking into account the Polar Code re-
quirements.

ThereconstructionoftheNorthern SeaRoute
ports with dredging to receive modern vessels, as
well as the construction of new ports with modern
freight terminals, infrastructure of safety of naviga-
tion facilities, facilities for bunkering vessels, etc.
Such specialists are also trained in our University.

Support and development of maritime
competences

The support for personnel component of
Arctic projects means not only the training of
young professionals, but also advanced training
and retraining of existing personnel of organi-
zations including vessel crews and employees of
ports and shore services.

The opening of the Arctic Maritime Com-
petence Center in 2018, which was established
under the auspices of FSUE Atomflot and focused
on training, advanced training and maintenance of
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competences of personnel of the Russian Federa-
tion nuclear icebreaker fleet, is one of examples of
developing educational activity in the University.

A unique simulator to control the reactor
plant RITM-200 of a Project 22220 nuclear ice-
breakers of type Arktika, which will replace worn
out existing icebreakers operates in the Center.
This is a full-scale simulator simulating the oper-
ation of the central control room and the entire
atomic marine plant. According to a plan prelim-
inary agreed upon with FSUE Atomflot, we have
to train over 700 specialists of different categories
and professions for the nearest five years.

On October 21, 2020, the state flag-raising
ceremony took place onboard the lead Project
22220 multi-purpose nuclear icebreaker Arktika.
Project 22220 icebreakers are the world’s largest
and most powerful ones. They are needed to en-
sure Russia’s leadership in the Arctic, as well as
to escort vessels to Asia with hydrocarbons from
fields of Yamal and Gydan Peninsulas, and the
Kara Sea shelf. A total of five such nuclear ves-
sels are planned to be built in Russia by 2035. It
is quite clear that new icebreakers will require
specialists of new type who are capable of working
with the-state-of-the-art equipment including nu-
clear one. The Makarovka graduates are already
working with it.

The project is actively developing and on
January 29, 2021, the Headquarters of the Arctic
Maritime Competence Center established in Saint
Petersburg as a result of cooperation between the
State Corporation Rosatom and FSBEI of Higher
Education Admiral Makarov SUMIS.

The Arctic Maritime Competence Center
(AMCC) Headquarters are intended to take man-
agement measures to organize carry out training
of specialists for operating the State Corporation
nuclear icebreaker fleet.

The Arctic Maritime Competence Center
Headquarters formal opening ceremony was at-
tended by the Deputy General Director, Director
of the Northern Sea Route Directorate V.V. Ruk-
sha, General Director of FSUE Atomflot M.M.
Kashka, and the Rector of the University, Profes-
sor, S. O. Baryshnikov.

The AMCC Headquarters are equipped
with a modern adaptive videoconferencing sys-
tem connecting to the State Corporation Rosatom
office in Moscow, FSUE Atomflot in Murmansk,
the group for monitoring the construction of nu-
clear icebreakers at the USC Baltic Shipyard, as
well as Rosmorrechflot with the possibility to si-
multaneously connect several video conference
attendants. A personal classroom dedicated to the
Captain of the legendary icebreaker Lenin, the Ma-
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TOBKE CIIEIUATHUCTOB TI0 AKCILTyaTaI[ii AaTOMHOTO JIEZIOKOTbHO-
ro diota l'ockoprioparun.
B 1uepeMoHMU TOpPXKECTBEHHOTo OTKpbiThs IIlTab-

kBapTupbl lleHTpa MOPCKUX apKTUYECKUX KOMIIETEHIINI
MPUHSIA Y9acTHe 3aMeCTUTETh TeHepPaJbHOTO IMPEKTOpa —
mupektop dupekiuun CeBepHOTro MOpcKoro myTn l'ockopriopa-
mun «Pocatom» B.B. Pykiia, renepasibubiii gupextop OTYIT
«Atomduors M.M. Kamka u pexrop Yausepcutera mpodec-
cop C.O. bapbniHnkos.

[MIra6-kBaptupa IIMAK ocHaieHa coBpeMeHHOI
ajanTuBHON  cucremoll  BuaeokoHdepentcsa3n  (BCK)
¢ noaksouenuem oduca 'K «Pocatom» B Mockse, OI'YIL
«Arombior> B Mypmancke, TpyImbl HAOTIOAEHNS 32 CTPO-
WUTEJIBCTBOM aTOMHBIX JIEJOKOJIOB Ha basntwuiickoMm 3aBoje
O6BbeTMHEHHON CYIOCTPOUTENLHON KOPIOPAITHU, a TaKyKe
PocMmoppeudora ¢ BO3MOKHOCTBIO OJHOBPEMEHHOTO TO/I-
KJTIOUEHUsT HeCKONbKNX ydacTHUKOB BKC omHOBpeMeHHO.
B pamkax MepompusATHS OTKPBITA UMEHHAS ayIUTOPHs, TI0-
CBAIIEHHAs KalUTaHy JIETeHAApPHOTO aTOMHOTO JIeZIOKOJIa
«Jlenuny, BpITycKHUKY «MakapoBku» bopucy Makaposuuy
CoxoJioBy.

WHCTUTYT OTONTHUTENHBHOTO TPO(hEeCCHOHATBHOTO 00-
pasoBatusg [YMP® nposoaut o0ydeHue 1o MiecTH Iporpam-
MaM Mo OXpaHe /715t pabOTHUKOB BOJIHOTO TPAHCIIOPTA.

WHCTUTYT Tak:ke peanusyeT MPOTPAMMBI I€PETOATO-
TOBKU ¥ TOBBINIEHS KBATH(DUKAIMY TIepCOHATa AT pabOThI
B ApPKTHKe TI0 IBYM OCHOBHBIM HAIPABJIEHUIM: TIO/ITOTOBKA IO
BBIKMBAHUIO B MOPE; 00yUeHIEe SKUTTAKei T aTOMHBIX JIGZIOKOJIOB
1 Cy/IOB JIEZIOBOTO KJIacca.
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ApKTI/I‘leCKOG HallpaBJIEHUE B HAYYHO-UCCJIEN0-

BaTeJIbCKOM JIEATEIbHOCTA — TPAIUIHOHHOE
i TYMPO

C navana 80-X ro/loB cusiaMu COTPYZIHUKOB Y HUBEPCHUTE-
Ta OBLJIM BBITIOJIHEHBI [IEPBbIe THAPOTPadUYECKIIe HCCIeI0BAHUS
akBaTopun OG6CKOii ry6Obl, KOTOPBIE JIETJIM B OCHOBY 3apPOsK/Iaio-
nieiicst moproBoit nHGpacTpykTypbl. C Havana 2000-x rogoB HA
Amaie n I'biIaHCKOM MTOJYOCTPOBE HAIUMU CUJIAMU TTPOBOJISIT-
Cs1 MHKEHEPHbIE M3bICKAHUSI, UCCIE0OBAHUS TUIPOJIOTMYECKUX
PEKIIMOB DEK, TMAPOMETEOYCIOBHIT M YPOBEHHbBIX KOJIeOaHU.
Burarogaps takoil MacmtaGHOM MOATOTOBKE (DOPMUPYIOTCS TI€p-
Bble HAyYHbIE TIPEJCTABJIEHUS O JIEJOBbIX CY/IOXOIHBIX KaHa-
JIaX — YHUKAQJIbHBIX UCKYCCTBEHHBIX IMIPOTEXHUYECKUX COOPY-
JKEHUSIX, KOTOPbIe CMOTYT PEIIUTh OJHY U3 HarboJjee CJOKHBIX
pobJieM CyI0XOACTBA B ADKTHKE — HEJI0CTATOYHOCTh IIPOXO/I-
HBIX [J1yOWH.

C 2015 r. B 3anazroil vactu CeBEPHOTO MOPCKOTO My TH
CYZIOXOJCTBO pasBuBaercs Bce GoJjiee aKTUBHO, MOSBJISIETCS
HOBasg 3aj7aya — 00ECHeYnuTh KaueCTBEHHbBIE MPOrHO3bI Jie-
JIOBBIX ycJoBuil B Kapckom Mope. YHUBEPCUTET 110 3aKa3y
Pocmoppeudiiora coBMECTHO ¢ APKTHYECKUM U aHTapKTUYe-
ckuM HUU paspabaTbiBaeT METOAUKY JJIsl IPOTHO3A JIEAOBOM
00CTaHOBKM B FOrO-3allaJlHOM U CEBEPO-BOCTOYHOM paiioHax
Kapckoro Mopst B 3UMHUI TIepuoj] ¢ 3abJaroBpeMeHHOCThIO
JI0 TPEX CYTOK W Ha TPUAIATH CYTOK, KOTOPAsi U UCIIOJTb3YETCsI
B HACTOSIIIEE BPEMSI.

WNHTeHCMBHOE TOPTOBOE CTPOUTENBCTBO B APKTHKE BbI-
SIBUJIO cpasy GOJIbLIOE KOJUYECTBO MPOOJIEM, TJaBHas U3 KO-
TOPBIX — BJMSIHME HU3KUX TeMIepaTtyp Ha OObeKThl HHppa-
cTpykTypsl. Ilo 3akazy MwunncrepctBa Tpancrnopra [YMPO
BBIIOJIHSIET HAyYHO-UCCIIEA0BATEIbCKIE PadOThl, IIOCBSIIEHHbIE
paspaboTKe PUCK-OPUEHTUPOBAHHBIX MOJIEJIE BIUSIHUS BEUHOI
MEp3JI0ThI Ha O0GBEKTHI HHPPACTPYKTYPHI MOPCKOIO M PEYHOIO
Tpancnopra. [JaBHbINA BBIBOA — [JIst obeciiedeHust 6e30MacHoro
U 9KOJIOTMYHOIO CTPOUTEIHCTBA MOPTOB HEOOXOANUM TIEPEXOJL OT
TPAJUITUOHHBIX KOHCTPYKTOPCKUX PEIIEHUNl K CTPOUTETHCTBY
IPaBUTAIIMOHHBIX COOPYKEHWI HETTOCPEJCTBEHHO B BOJIE.

karovka graduate Boris M. Sokolov
was opened within the framework of
the event.

The SUMIS Professional De-
velopment Programs Institute pro-
vides training on six programs for se-
curity of water transport employees.

The Institute also implements
programs of retraining and advanced
training of personnel for working in
the Arctic in two directions: Prep-
aration for water survival; Training
of icebreakers and ice-class vessels
crews.

Arctic direction in research

activity is traditional for
SUMIS

Since early 1980s, the first hydrographic
studies of the Gulf of Ob have been conducted
by efforts of the University personnel, which laid
the ground for the emerging port infrastructure.
Since early 2000s, we have carried out engineer-
ing surveys, studies of river hydrological condi-
tions, hydrometeorological conditions and level
fluctuations on Yamal and Gydan Peninsulas.
Thanks to such a large-scale preparation, the
first scientific insights into ice navigable canals,
unique artificial hydraulic facilities, which can
solve one of the most difficult problems of navi-
gation in the Arctic, i.e. a lack of passage depths,
are being formed.

Since 2015, navigation in the Northern Sea
Route west part has been developing more and
more actively, a new problem evolves, which is to
provide high-quality forecasts of ice conditions
in the Kara Sea. By order of Rosmorrechflot, the
University along with the Arctic and Antarctic
Research Institute develops a technique to fore-
cast ice conditions in the Kara Sea southwest and
northeast regions in winter with a lead time of up
to three days and thirty days, which is now used.

The intense port construction in the Arc-
tic revealed a large number of problems, the main
of which is the impact of low temperatures on
infrastructure facilities. By order of the Ministry
of Transport, SUMIS carries out research work
dedicated to developing risk-oriented models
of the impact of permafrost on the sea and river
transport infrastructure facilities. The main con-
clusion is that the transition from traditional
design solutions to the construction of gravi-
ty-dependent structures directly on the water
is needed to ensure a safe and environmentally
friendly construction of ports.



RUSSIA

The Arctic Herald

Currently, the Admiral Makarov State
University of Maritime and Inland Shipping has
a wide range of the Arctic research competences.
New research areas are marine spatial planning
and impact of the Arctic navigation on the Arctic
environment. A joint solution of these problems
determines the result of the Federal Project is to
ensure safe year-round navigation in the North-
ern Sea Route water area. This is a very wide area
for SUMIS research, but since the Northern Sea
Route transport system is only developing, we are
focusing on studying the emerging traffic flows.

Scientific research for ensuring polar
navigation safety:

Main customers:

 Ministry of Transport of the Russian Feder-
ation;

 Analytical Center at the Government of the
Russian Federation;

» Northern Sea Route Administration;

* PAO Gazprom;

» PAO Rosneft.

* Main research trends:

¢ decrease in risks of navigation accidents asso-
ciated with ice damage and stranding;

* expansion of a network of vessel traffic;

* reduction of influence of seasonality factor on
sea traffic flows.

SUMIS develops active cooperation with
the Analytical Center at the Government of the
Russian Federation. Several research projects
have been implemented in recent years dedi-
cated to the organization of transit traflic on the
Northern Sea Route, impact of heavy oil fuel on
the Arctic environmental situation and provision
of emergency preparedness in ports, as well as at
all marine transport infrastructure facilities in the
Russian Federation polar waters.

The University’s contribution is well
known all over the world. Scientific research on
the Northern Sea Route are presented in scien-
tometric databases Scopus and Web of Science
and are ranked among TOP-3 of organizations
dealing with Arctic research.

Ceronast  T'ocynapcTBeHHBIH YHUBEPCUTET MOPCKOTO
n peunoro ¢uora umenn agmupaia C.O. Makaposa obGajgaer
[IMPOKUM HAGOPOM MCCJIEIOBATEIbCKUX apPKTHUECKUX KOMIIEe-
Tennuii. HoBble HayuyHble HaNpaBJIEHUS: MOPCKOE TPOCTPaH-
CTBEHHOE TIAHWPOBAHME W BJIMSIHUE aPKTUYECKOTO CYI0XO[I-
cTBa Ha 9K0JIOTHIO B ApKTHKe. COBMECTHOE PEIlleHNE ITUX 337124
U omnpejessieT pesysbrar (emepajbHOrO MpoekTa — obecre-
yeHre Ge30MacCHON KPYIJIOrOAMYHOM HABUTAIIMU B aKBATOPHHU
Cesepnoro mopckoro nyTu. st [TYMP® aT0o ouenb nmmmpokoe
roJie JIJIst UCCJIE/IOBAHUI, HO TIOCKOJIBKY TPAHCIOPTHAST CHCTe-
Ma CeBEpHOTO MOPCKOTO MYTH TOJIBKO PAa3BUBAETCS, OCHOBHOM
YIIOP MBI JieJlaeM Ha U3yYeHUr (POPMUPYIOMIUXCS TPAHCIIOPT-
HBIX TOTOKOB.

HaqubIe nccjaeag0BanyAa 1JiA obecrieyeHus
6€e3011aCHOCTH IMOJIAPHOTI'O MODPEIIJIaBaHU AL

OcHOBHbIE 3aKa3YNKU:
e MunucrepcrBo TpancrnopTa Poccuiickoii Mepepariinm;
e AnasmTtudeckuii 1neHtp npu IIpaBurtenbctBe Poccuiickoii
Depeparum;
o Apmuauctparusi CeBepHOTO MOPCKOTO Iy TH;
e [TAO «Tazmpomy;
e ITIAO «Pocuedtp».

OcHOBHbBIE HANTPABJICHUS UCCJIEIOBAHUI:

° CHVMJKEHHE PUCKOB HABUTAIMOHHBIX aBAPWil, CBS3aHHBIX
C JIEJIOBBIMU TIOBPEKIEHUSIMU U TIOCATKAMU Ha MEJTh;

° pacHIMpeHue CeTH MapIIpyTOB JABUKEHUS CY/IOB;

° CHVJKEHUE BJUSHUS (DaKTOpa CE30HHOCTH HA MOPCKHE
TPAHCIIOPTHBIE TIOTOKU.

I'YMP® passuBaeT akTUBHOE COTPYAHUYECTBO ¢ AHa-
JTUTAYEeCKNM IleHTpoM Tipu IIpaBurtenbctBe Poccuiickoii
Deneparu. 3a MoCJeHUE TOJbI BHITOJTHEHO HECKOJIBKO Ha-
YUHO-KMCCIIEA0BATENbCKUX PaboT, IOCBAIIEHHBIX OpraHM3a-
UK TPAH3UTHBIX MEPEBO30K 110 CeBEPHOMY MOPCKOMY TIYTH,
BJIMSTHUIO TSKEJIOr0 TOIUIMBA Ha 9KOJIOTHUYECKYIO 0OCTAaHOBKY
B ApKTHKE ¥ 00GeCledeHNI0 aBapUilHO-CIIacaTeIbHOI IOTOB-
HOCTH B IIOPTaX, a TaKKe Ha BceX 00beKTaX MOPCKOIl TpaHc-
MMOPTHOM MHGPACTPYKTYPHI B MOJAPHBIX Bojiax Poccuiickoit
Depepanyn.

Hayunbrii Bksiazy YHUBEpCUTETa XOPOIIO U3BECTEH BO
BCEM MUPe, HAyYIHbIE UCCIIEIOBAHUS, TIOCBsIIeHHble CeBepHOMY
MOPCKOMY TIYTH, OTPa’KE€HbI B MEXKJYHAPO/HbBIX HAyKOMETPH-
yecknx Oasax Scopus u Web of Science. TYMP® crabuibHo
BXO/IUT B TOI-3 OPTaHU3AINIA, 3aHUMATONUXCS APKTHIECKUMU
HCCTIEIOBAHUSIMU.
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TocynapcrBenHpiii  yHUMBep- %E?GHTET Mop The Admiral Makarov
CUTET MOPCKOTO H PeYyHO- LW State University of Mari-
ro ¢aora uMeHH aaMHpalia -é-'t" time and Inland Shipping
C.O. MakapoBa — kpynHbiii = is a large sectoral academic or-
OTpacjieBoil  HayuyHO-00pa3oBaTeJIb- n‘;'fa"' ; ganization, in which cadets and
HbIil KOMILIEKC, B KOTOpoM obyuenne 55 students are trained in the di-
KyPCaHTOB U CTYAEHTOB BefeTcs 1m0 B. rections of training bachelor’s,
HaIIPaBJIEHUSIM [OJIFOTOBKH OaKaJaB- = master’s, postgraduate programs,
pHaTa, MArUCTPATYPbL, ACIHPAHTYPbl, professions of operational pro-
CIIENMAJIBHOCTSM  DKCILIyaTalllOH- ‘E'.- file, professions of secondary
HOTO TIPOQUIIS, CIENHaTbHOCTSIM % vocational education within 12
major groups of areas of training

cpeaHero mpodeccHoHalbHOro o6pa-
30BaHusI B paMKax 12 yKpyImHEHHBIX
IPYIINT  HANPAaBJEHUN  MOJATOTOBKH
U CHENUAJIBbHOCTENH. Y HUBEPCUTET
nMmeer 7 (QUIMANOB, PacIOJIOKEH-
ubix Ha CeBepo-3anaze Poccun. B TYMP® umenu agmupaia
C.0. Maxkaposa yuatcst 6osiee 14 ThICSIU KYPCAHTOB U CTY/IEH-
ToB, npenoganT 6osee 800 mmeparornyeckux pabOTHUKOB, U3
HIX 660 YeT0BEK OTHOCATCS K TPOheCCOPCKO-TIPETIOIaBATE b-
cKkoMy cocTaBy. 67% Hay4HO-TIEJArOrnyeckux pabOTHUKOB
UMEIOT YYEeHbIe CTENEHH KaH/U/IaTa U JOKTOPa HaYK.

[TorHOMOUMsT yupenutensi ocyiiectBiaser Denepasib-
HOE areHTCTBO MOPCKOTO U PEYHOTO TPAHCIIOPTA.

[ToaroroBka KaapoB, HAy4HbIe KMCCIEA0OBaHUSA B 00-
JIACTY PA3BUTHUSI POCCUICKON APKTUKH, TPEKIE BCETO CY-
noxozictBa 110 CeBEpHOMY MOPCKOMY TIyTH, SIBJISIIOTCSI MTPH-
OPHUTETHBIMU HarpaBaeHusMu gesteabHoct ['Y MP® nmenn
amvupamra C.O. Makaposa.

B o

Exerommo:

Bosee 300 BHITYCKHMKOB IIPOrPaMM BbICIIEr0 0Opa-
30BaHMsI (YETBEPTH OOIIETO YKCIIA BBIMYCKAEMBIX CITEIINATH-
CTOB) CIEIUATM3UPYIOTCST Ha pabOTe B CEBEPHBIX TTHPOTAX.

[loATOTOBKY M MEpPEemoArOTOBKY IO IPOTPaMMaM JI0-
MOJTHUTEFHOTO TIPO(heCCHOHATFHOTO 06pa30BaHuUst O paboTe
B CEBEPHBIX MIMPOTaxX IpoxoaT 6oaee 2000 cynoBoaureneit
U Cy/IOMEXaHUKOB.

[Tposeneno 12 remarnuecknx HUMP mno 3akasy Beny-
IIUX OTE€YECTBEHHBIX OPTAHM3ATIHIA.

Peanusyerca Oosee 10 IPOEKTOB MEKILYHAPOIHOTO
COTPY/IHUYECTBA TIO 9KCIIEPTHON W HAYYHOM JIMHWH, B I[EJISX
TPY/IOYCTPONCTBA BBIITYCKHUKOB BY3a B BEAYIIHE CYI0XOTHbIE
KOMITAHUU MUPA, UX KOJUIECTBO €KETOTHO PACIITUPSIETCSI.

Apxruueckne kommerennuu ['YMP®D:

* TIOAITOTOBKA APKTHUECKUX I'MIPOrpacdos;

* TIOATOTOBKA 9KUIAKEN JJIsI AKCIIyaTallid CYZOB B IO-
JISSPHBIX BOJIAX;

* TIOAITOTOBKA 9KUIIAKEH aTOMHBIX JIE/IOKOJIOB;

* TIAPTHEPCTBO C FOCY/APCTBEHHBIMU OPTaHAMU BJIACTH;

* OUBHEC-IAPTHEPCTBO C aDKTUYECKIMU UTPOKAMI;

e (pumanbHast ceTb B ADKTUYECKOH 30HE;

* BBIMOJHEHNUE ADKTHYECKNUX HAYIHBIX UCCIIEOBAHMIA.

@gﬁ
Whpppa c.0 W

and professions. The University
comprises 7 branches located in
the North-West of Russia. Over
14 thousand cadets and students
are learnt, over 800 teaching employees teach, out
of which 660 people belong to teaching staff in the
Admiral Makarov SUMIS. 65 percent of academic
staff have a scholastic degree of Candidates and
Doctors of Science. The Federal Agency for Mar-
itime and River Transport exercises the Founder’s
powers.

The training of personnel and scientific
research in developing the Russian Arctic, primar-
ily, navigation along the Northern Sea Route are
priority area of the Admiral Makarov SUMIS ac-
tivity.

Annually:

Over 300 graduates of higher education
programs (quarter of the total number of gradu-
ates) are focused on work in northern latitudes.

Over 2000 ship drivers and ship engineers
are trained and retrained on professional develop-
ment programs for working in northern latitudes.

12 topical RDs have been fulfilled by orders
of lead national organizations.

Over 10 international cooperation projects
are being implemented in expert and scientific
areas to employ the University graduates to the
world’s lead shipping companies; their number
grows from year to year.

SUMIS Arctic competences:

e training of Arctic hydrographers;

e training of crews for operating vessels in po-
lar waters;

* training of crews of nuclear icebreakers;

o partnership with government authorities;

* business-partnership with Arctic players;

e branch network in the Arctic zone;

 conduct of Arctic research.
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SUMIS events associated with the Arctic in Meponpustius TYMP®, cassanHbie ¢ APKTHKOM,
2021: B 2021 r.:
e SUMIS is a member of the National Arctic Sci- e TYMP® gasigerca wieHoM HamnoHaJibHOTO apKTH-

ence and Education Consortium (NANOK) since
its foundation. The Rector of the University
Sergey Baryshnikov was re-elected as the First
Deputy Chairman of the Consortium in Septem-
ber 2020. The Consortium successful start and
fruitful work is aimed to strengthen strategic
partnership and interaction for strengthening
the Russian Arctic position on a global stage.

* On the threshold of the Russian Federation
Chairmanship in the Arctic Council in March
2021, the SUMIS along with the Konrad Ade-
nauer Foundation (RF representative office)
held an international conference at the branch
in Arkhangelsk The Arctic: Transport Strategy for
Sustainable Development and Exploration of the
Region.

* May 2021 — the SUMIS participation in the An-
niversary International Arctic Summit The Arctic:
Offshore Projects and Sustainable Development of
Regions associated with the 125%-Anniversary
of RUT, Polar Explorer’s Day, Saint Petersburg
Birthday, 240®™-Anniversary of the Voronin Arc-
tic Maritime Institute, and 125%-Anniversary of
the Admiral Makarov SUMIS Institute Maritime
Academy

* Memorable events dedicated to the 1941-1945
Northern Convoy including the participation in
preparation for the 80™-Anniversary of Dervish
Convoy’s arrival in the USSR (August 2021).

YecKOTO  HaydyHO-o6paszoBatenbHoro  Komcoprimyma
(HAHOK) ¢ momenTa ero ocHoBanusi. Pektop YHu-
sepcurera Cepreit Osieropuy BapblliHUKOB B ceHTSIOpE
2020 r. 6bLT TIepensbpaH MepBbiM 3amectuTeseM IIpe-
cemaresiss KoHcopiinyma. Y CHenmHblii cTapT W MJI0/I0T-
BopHas pabora KoHcopiimyma HampaBsieHa Ha yKpeTie-
HUe CTPaTeTNIecKOTO MapTHEPCTBA U B3aNMO/IEHICTBHS B
1eJIIX yKperyienust no3unuii Poccuiickoit ApRTUKY HA
MEKIYHAPOIHON apeHe;

B TIpe/iBepun mpejicenaresnbctsa Poceniickoin Mepepa-
muu B Apkrrdeckom cosere B Mapre 2021 r. [YMP®
coBmectro ¢ Monmom Konpaga Anenayspa (1ipeicraBu-
tenbeTBO PM) mpoBen Ha muromaake duinansa B T. Ap-
XaHTeJIbCKe MEKIYHAPOIHYIO KOH(MEPEHIIHIO «APDKTHKA:
TPAHCIIOPTHAsT CTPATETHsT YCTOMYNBOTO PA3BUTH U OC-
BOEHUS PETHOHAY;

maii 2021 roga — yuyactie TYMP® B ro6uieiiHOM MesK-
IYHAPOTHOM apKTUYECKOM CAMMUTE « ADKTHKA U IIeJTh-
(boBbIE TIPOEKTHI: MEPCIEKTHBBI, WHHOBAIMU M Pa3-
BUTHE PETHOHOB», puypodeHHoM K 125-metuio PYT
(Poccmiickoro yHuBepcutera Tpancmoprta, MUUNT),
JHio nonspuuka, a0 poxaenus Cankr-IlerepOypra,
240-metnto  APKTHYECKOTO  MOPCKOTO  WHCTHUTYTA
B.. Boponuna u 145-metnio Mucturyra «Mopckast
akagemust> ['YMP® umenn agmupana C.O. Makaposa;
MaMSITHBIE MEDPOTIPUSTHUS, TIOCBSIIIIEHHBIE CEBEPHBIM
KOHBOSIM 19411945 rT., B TOM YncjIe y4acTue B MOJro-
ToBKe K 80-s1eTrio mpuxoza nepBoro KouBost «/lepsum»
(aBrycr 2021 1.).
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E.B. Kyapﬂwoea, pexrop, CeBepHbIil (APKTHYECKITH )
denepanbublii yausepcurteT umenu M.B. JlomonocoBa

KC. 3 AUKOB, popeKTop MO MEKAYHAPOAHOMY COTPYIHUIECTBY ¥ MHMDOPMAITUOHHON
nonutuke, CeBepHbiii (ApkTuyeckuii) penepanpubiii yausepcuteT umenu M.B. JlomorOCOBa

AA. C6l6yp06’, nupekTop MucTuTyTa cTpaTerndeckoro pa3puTus ApKTuky, CeBepHBI
(Apxrudeckutit) penepanbubiii yausepeutet nmern M.B. Jlomonocosa

«APKTUUYECKHH ITAABYUYUH YHUBEPCUTET» — JAECATD
AET PEAAUBALIMU AKCTIEAULIMOHHOI'O [TPOEKTA

Elena Kudryashova, Rector, Northern (Arctic) Federal University
named after M.V. Lomonosov

Konstantin Zaykov, Vice Rector for International Cooperation and Information Policy,
Northern (Arctic) Federal University named after M.V. Lomonosov

Alexander Saburov, Director of the Arctic Strategic Development Institute,
Northern (Arctic) Federal University named after M.V. Lomonosov

ARCTIC FLOATING UNIVERSITY — TEN YEARS OF EXPERTISE
IN EXPEDITIONARY PROJECTS

Cesepubiit  (ApkTuyecknii) ¢eepasbHbIll YHUBEPCHU-
ter umenn M.B. JlomoHOCOBa yensier ocoboe BHUMAaHUE CO-
BpeMeHHOMY (hopMaTy 06ydeHUsT — KOMIUICKCHBIM HAYYHBIM
U HAYYHO-00Pa30BaTEIbHBIM aKCIeAUTHsIM. OHIM U3 CaMBIX
3HAYMMBIX DKCIEAUIINOHHBIX MPOEKTOB CTaN «APKTUYECKUI
raByunii yausepcuters (AITY) — 5T0 MHHOBAI[MOHHBIN 00pa-
30BaTeJbHBIN TIPOEKT, yYaCTBYSI B KOTOPOM MOJIOJIbIE YUEHBIE,
nccyIeoBaTe APKTHKH, MTOJY4YaioT 3HAHUS W HABBIKU B pe-
AJIBHBIX YCJIOBUSX CeBEPHBIX Mopelt u Tepputopuii. B 10-x ro-
nax XXI B. AITY sansut mupupyromiye mosuiuu B Poccun B 00-
JIACTH HAYYHO-00PA30BATENBHBIX IKCTIEAUIIMOHHBIX TIPOEKTOB.

WNnes cosmanmss ApPKTUYECKOTO TIABy4ero YHUBEPCHU-
teta Bo3HukIa B 2011 r. Ha MexxayHapogaHoM dopyme «Apk-
TUKa — TEPPUTOPHUsS Auajoras B ApxaHresabcke. PykoBoau-
teseM Pocrugpomera Asexcangpom DposioBbIM, PEKTOPOM
CeBepHoro (ApkTmueckoro) GenepajbHOTO YHUBEPCUTETA
umenn M.B. Jlomonocosa (CADY) Enenoii Kyapsuiosoii u
i

Northern (Arctic) Federal University
named after M.V. Lomonosov lays special empha-
sis upon contemporary modes of delivery, includ-
ing complex academic and research expeditions.
One of the most significant expeditionary projects
is Arctic Floating University (AFU), an innova-
tive academic initiative allowing young research-
ers and Arctic explorers to acquire new knowledge
and practical skills in the real-life conditions of
harsh northern seas and territories. In the 2010s,
AFU took the lead among all research and educa-
tion related expeditionary projects in Russia.

The concept of the Arctic Floating Uni-
versity emerged in 2011 during the International
Forum Arctic: Territory of Dialogue held in Ark-
hangelsk. Alexander Frolov, Head of the Federal
Service for Hydrometeorology and Environmen-
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tal Monitoring, Elena Kudryashova, Rector of the
Northern (Arctic) Federal University named after
M.V. Lomonosov (NARFU), and Leonid Vasilyey,
Head of the Northern Directorate for Hydrome-
teorology and Environmental Monitoring and
Chair of the Arkhangelsk Regional Branch of
the Russian Geographical Society (RGO), made
a decision to implement a co-financed project in-
volving the research vessel Professor Molchanov
assigned to the RGO. The Russian Geographical
Society supported this project. During the ex-
tended session of the RGO Board of Trustees in
Saint Petersburg on April 12, 2012, Vladimir Pu-
tin, Russian Federation Prime Minister and Chair
of the RGO Board of Trustees, presented the Ark-
hangelsk RGO branch with the project grant. The
whole time from 2012 to 2020, the Arctic Floating
University received grant support and still re-
mains a priority long-term project run by the Rus-
sian Geographical Society.

The project gained support from the Public
Joint-stock Companies Mining and Metallurgical
Company Norilsk Nickel (expeditions in 2018 and
2019) and Novatek (2016 expedition). The expe-
ditions are organized in close cooperation with
the Russian Arctic National Park, which inspectors
participate in the AFU voyages on a regular basis.

The AFU project main objectives are as fol-
lows:

¢ acquiring new knowledge about the current
condition and changes in the ecosystems of
coastal territories, Arctic islands and archi-
pelagos;

* preparing young professionals in the Arc-
tic-oriented fields: hydrometeorology, ecol-
ogy, biology, geography, geology, chemistry
and international law;

* developing international research and ac-
ademic cooperation within the framework

Ne 1(31),/2021

K.C. 3aiikos / Konstantin Zaykov

A.A. Cabypos / Alexander Saburov

HayasbHUKOM CeBEPHOrO yIpaBIeHHs THIPOMETEOCHYKOBI,
npencenaTesieM ApXaHreJbCKOro otesneHust Pycckoro reorpa-
(uueckoro obmecrsa (PTO) Jleonumom BacuibeBbiM ObLIO
MPUHSITO pPellleHNe O PeaN3aIui ITPOEKTa ¢ UCTI0JIb30BAHUEM
Hay4HO-UCCIIeIoBaTebckoTo cyana Pocrugpomera «IIpodec-
cop MosyaHoB» Ha ycJOBUSIX coduHaHcupoBanus. [IpoekT
nozepsxkano Pycckoe reorpaduueckoe obuiectso. 10 anpess
2012 r. Ha pacmupenHoM 3acegannu IlomeunTeTbckoro coBe-
ta Pycckoro reorpadudeckoro obmecrsa B Cankr-ITerepGypre
npembep-muaucTp PD 1 [Ipencenarens [loneunrenbekoro co-
BeTa Pycckoro reorpaduueckoro obuiectsa Bragumup ITytun
Bpyunsa Apxanrenabckomy 1eHTpy PT'O rpanT Ha mpoexTt. Bee
ato Bpemst (2012-2020 rr.) «ApKTHUeCKUN MJIaByYnil yHUBEP-
CUTET» TIOJIyYasl TPAHTOBYIO TOJIEPIKKY U SIBJISIETCST TPUOPU-
TETHBIM, IOJITOCPOYHBIM ITPOEKTOM Pycckoro reorpaduueckoro
o011ecTBa.

[IpoexT peanusyercs npu noxagepskke [IAO «I'MK Ho-
pusbckuit Hukemby» (axcrequiuu 2018 u 2019 rr.) u I[TAO
«Hosaraky (axcnepunmst 2016 roga). dkcrneuiny MpoBOJIST-
csI B TECHOM coTpyaHuuecTBe ¢ HarmonanbHbiM mapkom «Pyc-
cKast APKTUKa», YbW WHCIIEKTOPA PETYJSPHO TPUHUMAIOT yda-
cTue B peiicax APKTUYECKOTO TJIABYYEro YHUBEPCUTETA.

OCHOBHBbIE I1€JTU TPOEKTA:

* [IOJIyYeHU€e HOBBIX 3HAHUIT O COCTOSTHUN 9KOCHCTEMbI TIPH-
OPEsKHBIX TEPPUTOPUIL 1 APKTHUECKIX OCTPOBOB U apXuIle-
JIarOB ¥ U3BMEHEHUSIX B HEl;

* [IO/IFOTOBKA MOJIO/IBIX CIIEITUATIMCTORB O CIIEIUATBLHOCTSIM
APKTUYECKON HANIPABJIEHHOCTHU: THAPOMETEOPOJIOTHSI, IKO-
Jiorust, GUoJIorHst, Teorpadust, TeOIOr s, XUMUS, MEKIyHa-
POJTHOE TTPaBo;

* PasBUTHE MEKAYHAPOIHOIO HAYYHO-0OPAa30BATENBHOTO CO-
TPYAHUYECTBA B TOM YHCJIE CO CTPAHAMU APKTHUYECKOTO CO-
BeTa B PAMKax 9KCIEIUITUOHHOM JIeSITETbHOCTH B APKTHKE;

* [POJBUIKEHUE POCCUUCKOTO HAYYHOTO, UCTOPUKO-KYJIb-
TYPHOTO U IPUPOIHOTO HACJIEIUS B ADKTUKE B HAIIMOHAb-
HOM W MEXIyHAPOIHOM IPOCTPAHCTBE, MOTTYJISIPU3ATIHS
MOJISIPHBIX CITEIUATLHOCTEH CPe/In MOJIOJIEXKU.

Bceero ¢ 2012 o 2019 r. cocrosimocs 12 peticoB ApKTH-
YeCKOro IJIABYYero yHUBepcuTeTa. B HUX puHsIM yyactue 60-
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see 600 cTyneHToB 1 yuyeHbIX. MeHsIneh MapiipyThl U CPOKHT
MIPOBEIEHUST HKCIIEIUTINIA, TIeJT ¥ 3aj1a4u uccyenosannii. Hens-
MEHHBIM OCTaBaJICS JIUIIb PAOH IIPOBEAeHNUsT paboT — APKTHKA
[2]. Hayuno-uccienoBatenbckiie paboThl B IIEPUO KCIIE TN -
OHHBIX PENCOB BBITIOJIHSINCH B aKBATOPUSIX, HA OCTPOBaX U T10-
6epesxbe Bemoro, Bapeniiesa, I'peHIaHACKOr0 MOpPEN, apxure-
narax 3emust Opanna-Nocuda, Hosas 3emis, Inuibdeprew.

[TpoekT «ApkTudeckuil MaaByYnil yHUBEPCUTET» BBI3BAJ
OrPOMHBIN HHTEpeC He TOJIbKO B Poccun, Ho 1 3a pybexkom. ITo-
CTOSTHHBIMKM YYACTHUKAMU PEHCOB SIBJSIIOTCS TPEJACTABUTEIH
CADY, Ceseproro YIMC, MI'Y umenu M.B. Jlomonocosa,
HUNY Pocrunpomera (AAHUUY, TONH) u Poccuiickoii akaje-
mun Hayk. Ha 6opTy cyzHa NpOXOAUIN TIPAKTHKY U BBITOJIHSLIH
HayuyHble uccaenoBanus npencrasuresn KHP, Oxuo0it Kopen,
Opannyu, Iseitapun, Hopserun, BemuxoGpuranuum, Iep-
Manuu, Pymbiaun, crpan — ydyactaui; CHI. B konie kaskaoro
AKCIEIUIIMOHHOTO TO/Ia MTPOBOJSTCS UTOTOBBIE HAYYHBIE CECCUT
YYACTHUKOB PEHCOB APKTHUYECKOTO TIABYy4Yero yHU-
BepcuTera. Pe3ysbTaThl SKCIEAUIMI paccMaTpruBa-
I0TCSI HA HAyYHBIX KOH(PEPEHITUSIX, KOTOPbHIE TPOXOJIST
B Apxanrenbcke Ha 6aze CADY, a Takke Ha MEKIY-
HapOJHBIX apKTuueckux ¢opymax. [losydyennbie B
X0/I€ 9KCIIEANIINIT HAyuHbIe PE3YJIbTaThl OMyOJIMKOBa-
HBI B cOopHuKaX, usganubix CADY, Tpygax ApxaH-
resbekoro 1erTpa PTO, poccuiickux 1 3apyGesKHbIX
Hay4HbIX sKypHajax (6oee 80 myGauKaimii).

[IpoekT peanusyercss Ha HAYIHO-UCCIENO-
BaresbckoM cymaHe Pocrugpomera «IIpodeccop
MomuanoB» (TIOPT TPUNNUCKKA ApPXaHTENbCK, CY-
nosaaziesiel; OI'BY «Ceseproe YIMCs). HUC
«ITpodeccop MosyaHoB» MocTpoeH U 060pyA0BaH
C YYETOM TIPOBEJIEHUSI HAYYHBIX HWCCIEOBAHUIA
B ApKTHYeCKOiT MOPCKOIT 30He (JiefIoBbIii Kiacc Y.JI-
Arc 5), paiton maBanust HeorpanudeHHbid. CyaHO
OCHAIIIEHO COBPEMEHHBIM HAYYHBIM 0OOPYIOBaHM-
eM, UMEeETCsl YeThipe CIEeNUaIbHO 000pyA0BaHHbIE
J1abOPaTOPUH, THAPOJOrHYECKUE JIeOeK U IPYy30-
BbIE€ YCTPOWCTBA.

[Iporpamma SKCIEIUITMU €KETrOHO paspa-
GaTbiBaeTcs u yrBepikaaercss Pocrugpomerom u CADY. TIpo-
rpaMMa BKJIIOUaeT JBa KPYIIHbIX HalpaBjeHHs — oOpasoBa-
TeJTHbHOE U HAYTHO-UCCIIE0BATENBCKOE.

Ilesb  06pasoBaTeNbHOI MPOrpaMMbl  —  IOJIyYeHHE
YYACTHUKAMU  HKCIEJAUIUA  KOMILJIEKCHBIX TEOPETUYECKUX
U MIPAKTUYECKUX 3HAHUI 00 ADKTHYECKOM PErHOHE B 9KCIIeIH-
IIUOHHBIX YCJIOBUAX BBICOKOIIUPOTHON APKTUKH.

O6pasosaresbHas nporpamma AITY crpoutes Ha caeny-
IOIIUX TPUHITUTIAX.

1. CouetaHue TeOPETUYECKOH MOJATOTOBKU C TPOBE/ICHH-
eM Hay4HOH paGoThl M0l PYKOBOACTBOM y4eHbIX. B mepexozax
MEK/Ly BBICAJIKAMKM MJIM OKEAHOJIOTMYECKUMU Pa3pe3aMu JIJist
BCEX CTYJIEHTOB TPOBOSATCS JIEKIUU TIO0 €CTECTBEHHOHAYYHOI
Y TYMaHWTApPHOW TeMaTHKe 10 aKTyaJbHBIM BOIIPOCAM H3yue-
HUS U ocBoeHust Apkruku. Ha arame npaktudeckoii paGoThl
CTYZIEHTBI JIEJISITCS HA TPYIIBI B COOTBETCTBUU CO CBOEil crie-
IUATU3aIiel U MPOBOST UCCJIE0BAHNUSI BMECTE C YUEHBIMU,

of expeditionary activities in the Arctic, in-
cluding that with the Arctic Council member
states;

 promoting Russian scientific, historical, cul-
tural and natural heritage in the Arctic at
national and international levels while im-
proving attractiveness of Arctic-focused pro-
fessions among young people.

The Arctic Floating University made 12
voyages from 2012 to 2019. More than 600 stu-
dents and scientists took part in those voyages.
Expedition routes, time frames, objectives and
tasks were subject to change. The only thing that
remained unaltered was the region — the Arctic
[2]. During the expeditions, scientific research was
conducted in the aquatic areas, on the islands and
at the coasts of the White, Barents and Greenland

Anrton upokux crynent Tiomenckoro MHAyCTpUaIbHOTO

Yuusepcurera. @oto Enernt CepreeHKoBo

Anton Shirokikh is a student of the Tyumen Industrial University.

Photo by Elena Sergeenkova

Seas, as well as on the Franz Josef Land, Novaya
Zemlya and Svalbard archipelagos.

The Arctic Floating University project
kindled keen interest both in Russia and abroad.
Among regular participants of the voyages are
representatives from NARFU, Northern Direc-
torate for Hydrometeorology and Environmental
Monitoring, Moscow State University named af-
ter M.V. Lomonosov, research institutions of the
RGO (Arctic and Antarctic Research Institute,
State Oceanographic Institute) and the Russian
Academy of Sciences. Aboard the vessel, repre-
sentatives from the People’s Republic of China,
South Korea, France, Switzerland, Norway, Great
Britain, Germany, Romania and CIS states under-
took their internships and carried out research.
The end of each expedition year is marked with a
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final scientific session attended by the AFU par-
ticipants. Expedition results are either reported
at research conferences at NARFU or reviewed
during the international Arctic forums. The ex-
pedition findings are published in the NARFU
journals, proceedings of the Arkhangelsk RGO
branch, as well as in other Russian and foreign ac-
ademic periodicals (more than 80 papers).

The project is implemented aboard the
RGO’s research vessel Professor Molchanoov (port
of registry: Arkhangelsk, owner: Federal State
Budgetary Institution Northern Directorate for
Hydrometeorology and FEnvironmental Monitor-
ing). Professor Molchanovwas built and equipped
for unlimited voyages with allowances made for
conducting scientific research in the Arctic seas
(ice class UL-Arc 5). The vessel is outfitted with
modern scientific equipment: it has
four custom-built laboratories, coring
winches and cargo-handling gear.

The expedition program is de-
veloped and approved annually by
NARFU and the Russian Federal Ser-
vice for Hydrometeorology. The pro-
gram comprises two larger dimensions:
education and research.

The objective of the educational
program is acquisition of complex the-
oretical and practical knowledge about
the Arctic region in the expeditionary
conditions of high latitudes.

The AFU educational program
is underpinned by the following prin-
ciples:

1. Combining theoretical train-
ing with research work under the su-
pervision of real scientists. The periods
of voyage between disembarkations or
oceanographic stations are filled with
lectures in natural sciences or human-
ities devoted to the urgent issues in the field of
Arctic study and exploration. When it comes to
practice, students split into groups according to
their area of expertise and carry out research to-
gether with the scientists, thus learning how to
work with equipment and gather material for fur-
ther studies.

2. Project work. Under the guidance of
leading scholars, the AFU students get involved
in the research process at all stages: from prob-
lem statement to publishing an article. During
the expeditions, students have an opportunity to
demonstrate their projects to specialists in differ-
ent fields of Arctic studies, get valuable advice and
develop the skills of presenting their research to
the wider audience.

Ne 1(31),/2021

obyuasich paboTe ¢ 06opyLIOBaHUEM M COOUPas MaTepuasl st
OyMyIIUX HayYHbBIX PaboT.

2. IIpoekTHas paGora. Cryzentsr B AIIY BMmecTe ¢ Bexy-
IIUMH YYEHBIMU BOBJIEYEHBI BO BCE CTAIUU HAYYHO-UCCIIEI0BA-
TEJILCKOTO MPOIIecca: OT MOCTAHOBKY IIPOGJIEMBI 10 TIOATOTOBKH
nyGauKkanuii. B akcreanuax ¢TyAeHThl 0Jy4aloT BO3MOK-
HOCTb IPEJICTABUTH CBOW HAYYHbBIE TIPOEKTHI CIIEIUATTUCTAM 10
pasHbIM MpobjieMaM U3ydeHUsT APKTHUKH, MOJYYHTh IEHHBIE
COBETHI M PAa3BUTh HABBIKU MTPE3ECHTAIIMH CBOETO UCCIE0BAHUS
JUTSL ITUPOKOU ayINTOPUH

3. MyabruancuuiimHapHoctsb. B pabore AITY yuactBy-
10T CTYJIEHTBI Pa3HbIX HAIPABJIEHUI TIOJTOTOBKM — OKEaHOJIO-
', METEOPOJIOTH, GUOJIOTH, THAPOJIOTH, Teorpadbl, COLIOIOTH
W JIpyrue. DKCHEAUIUUA JIAI0T BO3MOKHOCTD TTO3HAKOMUTHCS
¢ 0COOEHHOCTSIMU PabOTHI CHENUANNCTOB APYIUX Mpoduiei,
YCTAaHOBUTH MEXAUCIUTIIMHAPHBIE CBSI3U, PAa3BUTh COBMECT-
HbIE TIPOEKTBI.

Ha sexnun. dxcneaunust 2019 roga. @oro Enensr CepreeHKoBOI

At a lecture. The 2019 expedition. Photo by Elena Sergeenkova

3a 2012-2019 rr. B akcnemunusax AIY mpormmm mozaro-
TOBKY 270 CTY/ICHTOB M aCITUPAHTOB M3 Pa3HbIX YHUBEPCUTETOB
Poccun 1 3apy6eRHBIX BY30B-IIapTHEPOB (B ToM uucie 61 06-
yuatomuiicst us 3apyoesxubix crpan — Ourisgnanu, [semnun,
Hopseruu, danun, I'epmannn, @paniuu, Mcnanun, Mcran-
mun, CITA, Kanazer, bpasummm n [Befinapun). CoznaBaemas
[J1aByJast JabopaTopusl cTaja OCHOBOM MOATOTOBKH CIIeI[HaIH-
CTOB BbIcHIeH KBaauUKaluu B 00JACTH MHPOMETEOPOIOTUH,
oKeaHoJIOruH, (GU3UKU aTMOChEPbl U CMEKHBIX CIEIHaJbHO-
cTell auist panbHeieii pabotel B Apkruke [9].

Jlerom 2020 r. m3-3a maHAeMUN KOPOHABUPYCHOW WH-
dexnuu KCIeAUITUIO B APKTUKY TNPHUILIOCH TEPEHECTH Ha
CJIEAYIOMUI IO/, HO JIJISI YYaCTHUKOB ObLI OPraHM30BaH KT
JieKInil B mHTepHeTe. Beero yuenbie mpountanu 15 jgekimii, Ko-
TOPbIE MOTJIU CJIYIIATh U CMOTPETD BCe JkeJaiotnue. Jlekropamu
B OCHOBHOM ObLIH yyacTHUKK peiicoB AITY pasHbIX JieT, a cry-
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MPuemyas KOMicewy
== Admission Boarg

Yuactauku axcreanin 2019 roga sepraysnch B Apxanrenbek. Doto npecc-ciayx6or CADY

The participants of the 2019 expedition returned to Arkhangelsk. Photo of the press service of the NArFU

MIATEJISIMA — CTYAEHTBI POCCHIICKIIX BY30B, KOTOPBIE YIATCST TIO
HaIpaBJIeHUsIM, CBSI3aHHBIM ¢ ApKTHKOIL. Kpome Jekuuii, Obi1
OPTaHM30BaH BUPTYATBHBIH KJACC, T YYACTHUKH TTPOXOANIN
TEeCTBI U BBITIOJTHSJIN 33JaHM TI0 PA3HBIM HaIpaBieHnsaM. Beero
obyuenne mpouwtu 6osee 100 yenosex us Poccun, Bemapycn,
Takukucrana, Typkmenucrana, CITA u OuniasHaum.

3a nepuost paboThl APKTHYECKOTO TIABYYETO YHIUBEPCH-
teta (¢ 2012 mo 2019 rr.) nosrydeH psiji BAXKHBIX HAYYHBIX pe-
3YJIBTATOB.

IJKOJIOTUYECKIE ncciaea0oBanmuAd

B pamkax 1osieBbIX MCCIEJOBaHUI COTPYAHUKAMU Jia-
6oparopun apkTndeckoro 6nomonutopunra CADY orobpans
u uccienoBanbl 6osiee 150 06pasioB peib M NTHIL, YIOTPEOIIs-
eMbIX B IUINY KOPEHHBIM HaceJeHUeM, TTPOKUBAIOINM B Ap-
ktuke. Takxke cobpano okosno 40 06pa3ioB OMOTOTMYECKUX
KMIKOCTEH 4eJIOBeKa IS IOC/IEAYIONEro MCCACTOBAaHMS Me-
TOZaMH Ta30BOI W JKUIKOCTHOI XpomaTorpadum — Macc-
CIIEKTPOMETPHH BBLICOKOTO paspellleHns. PazpabGoTaH HOBLIN
M0/IX0/, TTO3BOJIAIONINN MOBBICUTD HaleKHOCTh MCHTH(UKA-
I[N HEM3BECTHBIX COCAMHEHNH B XOfe HeIeJeBOr0 CKPUHU-

3. Multidisciplinary approach. The AFU
welcomes students majoring in different disci-
plines: oceanography, meteorology, biology, hy-
drology, geography, sociology, and others. The ex-
peditions provide for the opportunity to become
familiar with the peculiarities typical of other
fields of science, establish interdisciplinary ties
and develop joint projects.

From 2012 to 2019, 270 bachelor’s, master’s
and postgraduate students from different Russian
and foreign partner universities (including 61 in-
ternational students from Finland, Sweden, Nor-
way, Denmark, Germany, France, Spain, Iceland,
United States of America, Canada, Brazil, and
Switzerland) completed their training within the
AFU expeditions. The established floating labora-
tory formed the basis for training highly qualified
professionals in hydrometeorology, oceanology,
atmospheric physics and adjacent areas for further
work in the Arctic [9].

In the summer of 2020, the expedition had
to be postponed until the next year due to the
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Pa6oTbl ¢ IIIAHKTOHHOM CETHIO 3aBEPIIEHDL.
Doro Enenst CepreeHKOBOM

Work on the plankton network has been completed.
Photo by Elena Sergeenkova

COVID-19 pandemic, but the participants still
could watch and listen to a series of online lec-
tures. The scholars gave 15 lectures freely avail-
able to all those interested. The lectures were de-
livered by those who participated in the previous
AFU expeditions and attended by Russian univer-
sities’ students majoring in the Arctic-related dis-
ciplines. In addition to lectures, organizers set up
a virtual class, where the participants could pass
tests and complete tasks in the different fields of
studies. More than 100 people from Russia, Be-
larus, Tajikistan, Turkmenistan, Finland and the
U.S. joined the event.

A number of important research results
were obtained throughout the AFU operation pe-
riod (from 2012 to 2019).

Environmental studies

During the field research, staff members of
the NARFU Biomonitoring Laboratory, collected
and examined more than 150 samples of fish and
bird species used as food by the indigenous pop-
ulation of the Arctic. They also gathered about
40 samples of human biological fluids for further
research using the methods of gas and liquid chro-
matography — high resolution mass spectrometry.
A new approach was designed to enhance reliabil-
ity of unknown compounds identification in the
process of untargeted screening of environmental
media. Furthermore, the expeditions resulted in
the developments of the following new methods:
rapid analysis of snow by means of gas and liquid
chromatography with mass spectrometry detec-
tion, and ultrasensitive detection of chlorophe-
nols in sea water, snow and bottom sediments.
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Pa6oTbi B 1TabopaTOpUu Ha Cy/IHE.
Doro Enennt CepreeHKOBOI

Work in the laboratory on the ship.
Photo by Elena Sergeenkova

ra 06beKTOB OKpysKamomieil cpeasl. Kpome Toro, paspaboTaHbr
METO/IBI 9KCIIPECC-aHaIM3a CHEera ¢ IOMOIIBIO Ta30BOH U JKUJI-
KOCTHO XpoMaTorpaduu ¢ Macc-CIIeKTPOMETPHYECKUM JIeTEK-
THUPOBAHMEM, a TaKKe YJIbTPAYYBCTBUTEIBHOTO OTIPEesIEHHS
XJI0pEHOJIOB B MOPCKOIT BOJIE, CHETE U IOHHBIX OTJIOKEHUSIX.

OpHrM U3 UTOTOB PaBOTHI CTANO CO3aHWME IKCIEPH-
MEHTAJTBHOTO aIMapaTHO-TIPOTPAMMHOTO KOMILJIEKCA IO MO-
HUTOPUHTY 3arps3HeHni 3anajHoro cekropa ApkTuku. Kowm-
mreke paspaboran B CADY B paMKaX COBMECTHOTO MPOEKTA
¢ AAHUU no co3nannio HOBBIX METO/IOB U CPE/ICTB MOHUTO-
PHUHTA TSUKETBIX METAJJIOB B akBaTopusx apxwurenara [llmwm-
GepreH u 3anazHoro cekropa Poccuiickoit Apkruku [4].

OxeaHoJsiorusi 1 MeTteopoJsorusi. IIpoBeseH KomILiekc
TUZIPOJIOTHYECKUX U THAPOXUMUYECKUX HccaenoBanmii. O6pa-
6oTanbl fanuble Oosiee 700 okeaHOJOTUYECKUX cTaHIM B Be-
sioM, BapennieBom, I'pennanackom u Kapckom mopsix. OtoGpa-
HO u obpaborato 6osee 10 000 11Po6 st rUAPOXUMHUUECKUX
MCCJIEIOBAHUI.

Marepuassl, TOTyYeHHBIE B XO/€ DPENCOB, TeperaHbl
B Douy gaHHbIX 0 cOCTOSIHUU OKpysKaiotieil cpezbl. OHu 10-
3BOJISIT M3YYaTh ANHAMIKY KIMMATHUECKUX N3MEHEHWH B Peru-
OHe, COBEPIIIEHCTBOBATh JIEJIOBBIE TTPOTHO3BI [T APKTHUECKUX
Mopeif, a TakiKe CIocoOGCTBOBATh OIEHKE MOPCKUX Guopecyp-
coB [3].

BuopasHooOpasue apKTHUYECKMX 3KOcHCTeM. B akc-
nequiuax AIlY B maptHepctBe ¢ MHctutyToM Teorpadum
u UWHceturytoM mpobieM  9KOJOTHM W 9BOJIONMH  UMEHU
A.H. Cesepuosa PAH nposenena 6osipliast pabora 1o usyde-
HUIO apKTHYecKoil opHuTodayHbl. Paszpaborana u ampobupo-
BaHa KOMOWHUPOBAHHAS METOJNKA MOPCKOTO U BO3IYIIHOTO
MOHUTOPHWHTA MOIYJISINI TTHI[ BBICOKOIMUPOTHON ADPKTHUKH.
[Mony4yensl yHUKATbHBIE JaHHLIE TIO0 BUIOBOMY pa3HO0Opa-
3WI0 ¥ PalioOHaM MUTPAIUIl MOPCKUX MJIEKOTMTAIONINX 1 TITUIL
0. Baiiray, apxunenaros Hosas 3emis u 3emsst @pania-o-
cuda. Briepsble B uctopun nocrcoserckoii Poccnn mponssesnien
MOJHBIH aBUAy4eT MOMYJSAINN TyceoOpPa3HbIX TTHUI, HA3EM-
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Benomexue kazapku #a HImundeprene. Moto Enernbr CepreenkoBoit

White-cheeked barracks on Svalbard. Photo by Elena Sergeenkova

HBIX W MOPCKHUX MJIEKOTTUTAONINX aKBAaTOPUU M TEPPUTOPUU
o. Batirau.

[Tpoussenen oO6IMUiT CKPUHUHT COCTOSIHUS THE3OBBIX
KOJIOHWH MOPCKUX MTHUI[ 3aTaJHOTO MOGEpesKbsl apXurenara
HoBas 3emis1. DTu nccsieoBaHus BeCbMa aKTyaJIbHBI, TaK Kak
MOPCKHE TITUITBI HAXOISATCS B 30HE BBICOKOTO PHCKA M3-32 KOM-
MIJIEKCHOTO BO3ZIEMCTBUST KJINMATUYECKUX ¥ AHTPOIIOTEHHBIX
akTopos.

Among the results was also the creation
of an experimental hardware and software com-
plex for pollution monitoring in the Western sec-
tor of the Arctic. This complex was developed at
NARFU as part of a joint project with the Arctic
and Antarctic Research Institute aimed at imple-
mentation of new methods and means of monitor-
ing heavy metals in the aquatic areas of the Sval-
bard archipelago and in the Western sector of the
Arctic [4].

Oceanology and meteorology. A set of
hydrological and hydrochemical studies was also
carried out, which involved processing data from
more than 700 ocean stations in the White, Bar-
ents, Greenland and Kara Seas. More than 10,000
samples were collected and processed to be used in
the future hydrochemical studies.

Materials collected during the voyages
were transferred to the Unified State Database
on Environmental Condition. These data will fa-
cilitate research into dynamic patterns of climate
change in the region, contribute to improved ice
forecasts in the Arctic seas and support better es-
timation of marine bioresources.

Biodiversity of Arctic ecosystems. In part-
nership with the Institute of Geography and Insti-
tute of Ecology and Evolution named after A.N.Se-

Axcnemms 2019 roza B Fenepambom koncyserse PM B Bapenubypre. @oro Exernst Cepreenkosoit

Expedition 2019 at the Consulate General of the Russian Federation in Bareﬁt§bur;g. Photo by Elena Sergeenkova
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vertsov, both affiliated to the Russian Academy of
Sciences, a lot of efforts were put into studying Arc-
tic ornithofauna. Combined methodology for ma-
rine and air monitoring of high-latitude birds’ popu-
lations was developed and tested. Unique data were
obtained on species diversity and migratory range
of marine mammals and birds inhabiting Vaygach
Island and the Novaya Zemlya and Franz Josef
Land archipelagos. For the first time in post-So-
viet Russia, researchers conducted complete aerial
count of anseriform population along with that of
land and marine mammals in the aquatic areas and
on the territory of Vaygach Island.

Overall condition of seabirds breeding col-
onies on the west coast of the Novaya Zemlya ar-
chipelago was examined by means of screening .
This research is extremely relevant since seabirds
are exposed to high risks due to combined impact
of climatic and anthropogenic factors.

Cooperation between NARFU and Na-
tional Research Center Kurchatov Institute re-
sulted in the first metagenomic analysis of micro-
biocenosis in the Russian Arctic. The findings of
this research are of particular scientific and prac-
tical interest because climate change and develop-
ing economic activities in the Arctic raise up the
risks of introduction of non-indigenous marine
microorganisms to the Arctic waters, which could
damage local flora and fauna.

Collaborative relationship with the part-
ners from Saint Petersburg State University in
the northern section of the Barents Sea led to
the discovery of boreal marine gastropods species
complex unusual for this area. Researchers from
the Zoological Institute of the Russian Academy
of Sciences were the first to study bottom commu-
nities of macroinvertebrates (insects, oligochaeta,
water mites) in the rivers of the polar deserts.
Composition and structure of these communi-
ties as well as abundance indices of invertebrates
(population size and biomass) were also examined
based upon a series of quantitative benthos sam-
plers [8].

Soil studies. Collaboration with the Rus-
sian Academy of Sciences Institute of Geography
and Moscow State University translated into the
discovery in the Novaya Zemlya archipelago of
Russia’s and Eurasia’s northernmost endolithic
soil-like bodies (endoliths), i.e. specific complex
microbial associations found inside rocks. Endo-
liths form only in the most severe climate condi-
tions finding their shelter from strong winds and
temperature drops under the layer of semitrans-
parent feldspars and quartzes.

The studies conducted make it possible
to introduce significant amendments to the soil
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[TocJie 3aBepienust paboT Ha OKEAHOJIOTUYECKON CTAHIUIL.
Doro Enennt CepreeHKOBOI

After the completion of the work at the oceanological station.
Photo by Elena Sergeenkova

B pamkax corpymuuuectsa CADY u HUIL «Kypua-
TOBCKUI MHCTUTYT» BIIEPBble ObLI IPOBEIEH MeTareHOMHBbIil
aHaJIU3 COOOIECTB MUKPOOPIraHU3MOB B POCCUICKOM CEKTOpE
Apktuku. [losydeHHble MaTepuasbl TPEJACTABISIOT HAYYHBI
U MPAKTUYECKUI WHTEPEC, TaK KaK U3MEHEHUe KJIuMaTa 1 pas-
BUTHE XO3SHCTBEHHON IE€STELHOCTH B APKTHKE YBEJTUINBAIOT
PUCKU TPOHUKHOBEHUS UY;KEPOTHBIX MOPCKIX MUKPOOPraHU3-
MOB B apKTHYeCKKe BOJAbI M MOTYT HaHECTH yuiepd MeCTHOi
daope n dayne.

B napraepcrie co crernmamctamu Cankr-IlerepOypr-
CKOTO TOCY/IaDCTBEHHOTO YHUBEPCHUTETA B CEBEPHOUN YacTH
BapeHniieBa Mopsi 0GHapysKeH KOMILIEKC OOpeajibHBIX BHIOB
MOPCKHX GPIOXOHOIMX MOJIIIOCKOB, HE XapaKTEPHBIX JIJIS1 9TOIO
pernona. Corpyaunkn 3oosorndeckoro nacruryra PAH B akc-
negunuax AITY BriepBble M3y4nJIi JOHHbIE COOOIIECTBA MAKPO-
6eCII03BOHOYHBIX (HACEKOMbBIE, OJIUTOXETHI, BOJISHbIE KJIEIIN)
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B PEKaxX 30HbI MOJISIPHBIX MYCThIHb. VI3y4eHbl coCTaB U CTPYK-
Typa COOOIIECTB U TI0KasaTe i 0OuIks 6eCII03BOHOYHBIX (dnc-
JIEHHOCTb 1 OMOMacca) Ha OCHOBE CepHii KOJIMYeCTBEHHbIX OeH-
TOCHBIX 1IP00 [8].

NccnenoBanust nouB. CoBMeECTHO ¢ coTpyaHuKamMu VH-
crutyta reorpadhuu PAH 1 MockoBckoro rocyapcTBeHHOTO
yHUBepcuTeTa Ha apxuiesare Hosas 3emist oGHapysKeHbI ca-
Mble ceBepHble B Poccun v EBpasuu sHI0IMTHBIE TIOYBOIIOL00-
Hble Tejia (9HIOMUTHI), TIpe[cTaBsoe coboil creruduye-
CKHe KOMILIEKCHbIE MUKPOGHBIE aCCOIMALII, CKPBIThIE BHYTPU
MOpoJI. DHAOJUTHI (DOPMUPYIOTCS TOJHKO B CAMbBIX CYPOBBIX
KJIMMaTHYECKUX YCIOBUSIX, CKPBIBASICh OT CHUJIBHOTO BETPa U T1e-
peraja TeMIeparTyp mojI CJI0eM MOJIYITPO3PAUYHBIX JIJIs THEBHOTO
CBETa IMOJIEBBIX MITATOB U KBapIIa.

[IpoBeniennble MCCTEIOBAHUS MTO3BOJISIIOT BHECTU CY-
MIECTBEHHbIE UBMEHEHUSI W B MMOYBEHHO-30HAJIBHYIO KapTHUHY
Apxruku. Chopmuposana 6aza (HOHOBBIX JAHHBIX O XUMUYE-
CKOM COCTaBe I0YB CeBePHOI yacTu apxuriesara Hosas 3emist
u octpoBoB I'ykepa u HoprGpyk apxumnenara 3emiss Mpania-
WNocuda [6].

T'eonornyeckue uccaenoBanus. B nccienoBanusx nase-
oMarHeTusmMa coBMecTHO ¢ HOBOCHMOMPCKIM rocyqapcTBEHHBIM
yHuBepcuteroM akcneanteit AITY nosydyensl HOBbIe TaHHBIE,
MO3BOJISIONINE PEKOHCTPYUPOBATH T'€OJIOTMYECKYI0 UCTOPHIO
Apxruku. B pesysbrare npoBesieHHBIX PaboT 1I0JyYeHbl HOBbIE
PEKOHCTPYKIIUU B3aUMHOTO TMOJIOKEHUS JIUTOCHEPHBIX TIIIUT
BOCTOYHO-E€BPOIIEHCKOTO KOHTUHEHTA U MUKPOTUIUTHI CBajb-
Gap/l Ha BpeMsl 11aJIe030HCKOI 9pbI, a TakKe cejaHa PEKOH-
CTPYKIIMS 9TAITOB U MEXaHU3MOB (hDOPMUPOBAHKST COBPEMEHHO-
ro apkrTudeckoro tesrbda Espasun. Kpome toro, nposezienHbie
MCCJIE/IOBAHUS TTO3BOJISIIOT TIOTIOJIHUTD MEXK/LYHAPOIHYIO TTajie-
OMarHMTHYIO Gasy JaHHBIX HOBOI MH(OPMaIMell 11 PocCuii-
CKOTO apKTUYECKOTO CEKTOPa U MPOBECTH OIEHKY PECYPCHOTO
MOTeHITNAJa MOJe3HbIX CKomaeMbIX [1].

CoxpaHeHHe HCTOPUKO-KYJbTYPHOTO Haciemusi Ap-
KTHKH. JKCIEIUITNEN TPOBe/IcH 3HAYUTEIbHBIN KOMILJIEKC pa-
60T 110 U3YYEHUIO MCTOPUKO-KYJIBTYPHOTO HACJIEANsT apXHIle-
naros Hosast 3emust, 3emist @panna-Mocuda, [nunbdeprex,
octpoBoB Kouryes, Baiirau, /lukcon. CoBmectno ¢ UHcTuTy-
TOM KyJBTYPHOTO ¥ TipupoaHoro Hacaenust mvenn /1.C. Jluxa-
4éBa MOJrOTOBJIEHA U M3/[aHa KapTa KyJbTYPHOIO, yXOBHOIO
1 IPUPOAHOTO Hacjenus apxumesara HoBas 3emis, a Takske

and zonal pattern of the Arctic. A database was
compiled and filled with background data on the
chemical composition of soils in the northern part
of the Novaya Zemlya archipelago as well as on
Hooker and Northbrook islands in the Franz Josef
Land [6].

Geological Research. Paleomagnetic stud-
ies together with Novosibirsk State University
aboard AFU gained new data allowing to recon-
struct geological history of the Arctic. The works
conducted produced new reconstructions of mu-
tual arrangement of tectonic plates belonging to
the eastern European continent and Svalbard mi-
croplate in the Paleozoic Era. Scientists were also
able to reconstruct the stages and mechanisms
of the contemporary Eurasian Arctic shelf for-
mation. Apart from that, scientific investigations
conducted make it possible to augment the Global
Paleomagnetic Database with new information re-
garding the Russian Arctic and assess the poten-
tial of natural resources [1].

Preservation of Historical and Cultural
Heritage of the Arctic. The expeditions com-
pleted an impressive set of operations aimed at
studying historical and cultural heritage in the
Novaya Zemlya, Franz Josef Land and Svalbard
archipelagos, as well as on Kolguyev, Vaygach and
Dikson islands. In cooperation with the Russian
Research Institute for Cultural and Natural Her-
itage named after D.S. Likhachev, a map of cul-
tural, spiritual and natural heritage of the Novaya
Zemlya archipelago was prepared and published
along with the joint monograph named Explo-
ration History of the Northern Archipelago Novaya
Zemlya. The research findings bear evidence that
historical and cultural heritage sites associated
with the Arctic exploration (a total of more than
70 sites examined) are either in poor condition or
completely lost, and it dramatically reduces aes-
thetic appeal of the Arctic territories [5].
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This year, the Arctic Floating University
expedition departs from Arkhangelsk on April 01
to last for the following 20 days. The researchers
will set off for the northern seas on the Mikhail
Somovice breaker. This vessel is able to reach the
Franz Josef Land in the end of June, which was
impossible during the previous expeditions. The
AFU will follow the route: Arkhangelsk — Cape
Zhelaniya (Novaya Zemlya) — Graham Bell Is-
land (Franz Josef Land) — Heiss Island (Franz Jo-
sef Land) — Hooker Island (Franz Josef Land) —
Northbrook Island (Franz Josef Land), and then
back to Arkhangelsk.

Experience accumulated from organizing
research and education projects on different plat-
forms similar to the Arctic Floating University is
worth careful study and utmost support of gov-
ernment agencies, scientific community, non-com-
mercial organizations and businesses.

Ilepesoo: Jlunesucmuueckuii uenmp <Ilo-
muznom»> CADY, oupexmop Yexanun Anexcanop
Aunexceesunu.

KOJIJIEKTUBHAsT MoHorpadusi «VcTopusi ocBoeHMs] apKTHue-
ckoro apxunenara Hosass 3emisi». Pe3ysbrarsl nccienoBanmii
CBUJIETEJIbCTBYIOT O TOM, YTO OOBEKTHI UCTOPUKO-KYJIbTYPHO-
ro HacJeaus ocBoeHus APKTUKM (Bcero obcieoBaHo Ooliee
70 06BEKTOB) HAXOAATCS B HEYIOBIETBOPUTEIBHOM COCTOSIHUN
Ji00 yTpaueHbl IIOJHOCTbIO, YTO 3HAUUTETHHO CHIKAET 9CTETH-
YeCKYIO IPUBJIEKATEIbHOCTh ADKTUIECKUX TEPPUTOPH [S].

B atom rony akcrieiuiinst «ApKTUYECKUH TJIaBYYNi YHU-
BepcuteT — 2021» crapryer B ApxaHresbcke 1 MIOHS, 1 TTPOJI-
smtcst 20 gHel. Y4ueHble OTIPaBsATCS B CEBEPHbBIE MOPS Ha JIe/I0-
koJie «Muxansn ComoB». IMEHHO 9TO CYIHO TIO3BOJIUT B UIOHE
okazarbcst Ha 3emse Dpanna-Mocuda, B nmpeapiynme rojbl
9T0 GbLII0 HeBO3MOKHO. Mapuipyt AITY: ApxaHrejabck — MbIC
Kemanus (Hosast 3emmst) — o. I'peam-bemr (3emuss Opania-
Nocuda) — o. Xeiica (3emuss Dpanta-Mocuda) — o. I'ykepa
(3emsa @panna-Mocuda) — o. Hopropyk (3emis Dpanna-
WNocuda) — ApxaHresbek.

OnbIT OpraHu3aliy HayYHO-00Pa30BaTEIbHbIX IPOEKTOB
Ha PasJMYHBIX IIaThOPMax, MOAO0OHBIX APKTHYECKOMY ILIaBY-
yeMy YHUBEPCHUTETY, 3aCJAYKUBAECT U3YUYEHUS] U BCEMEPHOI 1O/
JIEPSKKU CO CTOPOHBI TOCYIAPCTBEHHBIX CTPYKTYP, HAYYHOTO CO-
ob1iecTBa, 00IeCTBEHHBIX OPraHU3alkii, YaCTHOTO OK3Heca.
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CYZOXOAHBIA TPADUK B AKBATOPHU CMIT B 2020 T
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Head of the Information Office in Mumansk of Centre for High North Logistis
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SHIPPING TRAFFIC IN THE NSR WATERS IN 2020

Cratuctuueckuii otyer mo 2020 1. cocTtaBieH Ha OCHO-
Banun naHHbiXx AVIC (ABTOMaTHuecKoi naeHTU(hUKAIMOHHON
CHCTEMBI, CJIysKalas sl HAeHTU(DUKAIIMN CYA0B U UX rabapu-
TOB) 1 WH(pOPMAITUH, Pa3MelleHHON Ha caliTe AIMUHUCTPAINN
Ceepnoro mopckoro iyt (ACMII). Yurensr Tosbko Te cyna,
urdopManus 0 GaKTHIECKOM ABUKEHUH KOTOPHIX OblLIa pas-
Meriena Ha caiite ACMII. PaGora pasjudyHbIX THIIOB CYAO0B II0-
KazaHa uyepe3 KOJIMYECTBO COBEPIIEHHBIX UMK PEHCOB, MTPOiIeH-
HOE PACCTOSTHUE W CYMMapHYIO BaJIOBYIO BMECTUMOCTb. Takke
B JIAHHOM OTYeTe TIPEJICTABJIE€H KPATKUI aHa/IN3 TPAH3UTHBIX
PENCOB 1 pacCMOTPeHbI HanboJIee KPYIHbIE KaTeropuu IIepeBo-
30K, (hopmMupyoIe OCHOBHOW cynoxoaHbri Tpaduk na CMII
B 2020 r. ITpuBegeM CBOAHBII 0030p XapaKTEPUCTHK CY/I0B, 3a-
netictBoBanHbIX Ha CMII B Teuenme mocaeHUX MISITH JIET.

Cyna, paborasinue B akBaropun CMII
B niepuoxa 2016—2020 rr.

Bcero 3a nepuoj ¢ 2016 o 2020 r. 6b110 3apUKCUPOBAHO
617 euHNIT PAa3JIMYHBIX CY/I0B, CYMMapHBIN PETUCTPOBBIN TOH-
Haxk kKoTopbix (GRT) cocraBun 8 701 192 peructpoBbIX TOHH
(mabn. 1).

B paGore wa CMII yuacrBoBana 241 KommaHus-Cy-
noBJaziesiel; cyza 28 tunos nwid mox 27 ¢aaramu. [Ipu Ko-
JIMYECTBEHHOM PACTIPEIECTICHUN CYIOB TI0 THIIAM HauOOJIbIITee
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The 2020 statistical report was compiled
based on the AIS data (the Automatic Identifica-
tion System serving to identify vessels and their
sizes) and information placed on the Northern
Sea Route Administration (NSRA) website. Only
those vessels are taken into account, the infor-
mation on actual traffic of which has been placed
on the NSRA website. The operation of different
types of vessels is shown through the number of
their voyages, covered distance, and sum gross
tonnage. This report also provides a brief over-
view of transit voyages and considers the largest
categories of shippings forming the main shipping
traffic along the NSR in 2020. This is a summary
review of characteristics of the vessels operating
on the NSR for the past five years.

Vessels that have operated in the NSR
waters in 2016—-2020

In total, 617 different vessels, whose
gross registered tonnage (GRT) amounted to
8,701,192 registered tons (Table 1), have been reg-
istered in 2016-2020.

The NSR operation involved 241 ship own-
ers; vessels of 28 types flied 27 flags. Concerning
the quantitative distribution of vessels by type,
the largest number is the category of general cargo
(156 vessels, or 25 percent of the total number).
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The next type is tankers (94
vessels, or 15 percent of the
total number followed by
tugboats, supply vessels, re-
search vessels, and bulkers.
LNG tankers rank seventh
with 27 vessels, or a bit more
than 4 percent of the to-
tal number. The icebreaker
fleet ranks eighth (25 ves-
sels, which also amounts
to about 4 percent). In the
breakdown by flags in the
categories of general cargo,
tankers and tugboats, ves-
sels flying the Russian Fed-
eration flag rank first, but
most supply vessels fly the
Norwegian flag. Not a sin-
gle Russian-flagged vessel is
among gas carriers

The fleet of LNG
tankers is of particular in-
terest since the aggregate
gross tonnage of the 27 LNG
vessels is 3,146,282 regis-
tered tons, which amounts to over 37 percent of
the total tonnage of all vessels. Thus, the fleet of
LNG tankers ranks first in gross tonnage and is
more than 2 times ahead of vessels in the category
of general cargo. 174 out of 617 vessels have the
most common ice class — Arc 4, which is 28 per-
cent of the total number. Vessels without ice class
amounting to 107 pieces are second in number, or
17 percent. Nearly the same number of vessels be-
long to the ice class Ice 7. The number of vessels of
high ice class (Arc 7) is 38 pieces, or 6 percent of
the total number. At the same time, the sum reg-
istered tonnage of those vessels reaches almost 30
percent of the entire fleet tonnage and they rank
first according to this index. The vessels of Arc 4
class rank second in terms of tonnage (27 percent
of the total volume).

In terms of flags, 390 out of 617 vessels, or
63 percent of the total number fly, RF flag, while
31 vessels (5 percent) — under the Netherlands
flag, and 20 vessels — under the Norwegian and
Liberian flags each. The total gross registered ton-
nage of all 617 vessels is 8.7 million tons. Thus, a
common notional vessel on the NSR has a tonnage
of about 14,100 registered tons. Such a vessel is
approximately 160 m-long and 27-m wide. If we
divide the fleet into different GRT segments, we
will see that the largest number of fleet units (199
units, or 32 percent of the total number) is be-
tween 1 to 5 thousand GRT. The vessels with a
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YUCJIO COCTABJISIET KaTErOPHs
reHepasbHoro tpysa (156 cy-
0B, Wil 25% obriero uuc-
ga). Cremyiomuii TMm — 3TO
tankepbl (94 cymna, nian 15%
obuiero umcia). [lamee wupyr
OYKCHPBI, Cy/la CHAOKEHUsI, UC-
cieloBaTebCKIe cyna 1 Gaj-
kepsl. CIIT-Tankeps 3aHUMAIOT
celbMoe MecTo — 27 eauHuIl,
w9y Th GoJiee 4% o61ero ync-
Ja. Ha BocbMoM MecTe — Jiefo-
KOJIbHBIH GtoT (25 cymoB, 41O
TaKKe COCTABJSIET OKOJIO 4%).
B pasbuBke 110 (uaram B Ka-
TETOPUSIX T'eHEPATBHOTO TPY3a,
TaHKEePOB U OYKCHPOB IIE€PBOE
MECTO 3aHUMAIOT Ccy/1a 1o/ (hJia-
roMm P®D, a Bor cyzma-cHabKeH-
bl B HAMOOJIbIIIEM KOJIMYECTBE
MIPEJICTABJIEHbI  HOPBEKCKUM
daarom. Cpeau Ta30BO30B HET
HU OJIHOTO CY/IHA TIOJI POCCHIi-
CKUM (pJ1arom.

Duor  CIIT-TankepoB
[peJCTaBIseT 0COOBII HHTEpeC,
Tak Kak cymMmapHast BasoBasg Bmectumocts 27 CIIT-cynos co-
crapisier 3 146 282 perucrpoBbIX TOHHBI, 3T0 Oosee 37% 00-
meit BMecTuMocTH Beex cyaoB. Takum obpasom, dior CIIT-
TaHKEPOB 3aHMMAET MEPBOE MECTO TI0 BAJOBOI BMECTUMOCTH
u GoJiee ueM B 2 pasza olepeskaeT Cy/ia B KaTeropyuu reHepaibHO-
ro rpysa. I3 617 cyynioB 174 mmeroT caMblii pacipOCTpaHEHHBIN
JIeZIOBBIN Kiacc — Arc 4, uTo cocTaBisgeT 28% o01ero 4nca.
Ha BTOpom MecTe 1o KosmuecTBy — cyza 6e3 J1e[oBOro Kjacca
¢ nokazarenem 107 exunun, wiu 17%. [IpumepHO CTOTBKO Ke
cyZoB JiezioBoro kiacca Ice 1. Yucsio cy1oB BBICOKOTO JIEZIOBOTO
kaacca (Arc 7) cocrasiser 38 exunuil, win 6% o011ero ynca.
[Tpu aTom cymmMapHasi perucTpoBasi BMECTUMOCTb 3THX CY/OB
nocruraet oyt 30% BMECTUMOCTH BCero (JioTa, U 0 3TOMY
MOKA3aTeJTI0 OHU 3aHMMAIOT IepBoe MecTo. Ha BTopom mMecre 1o
BMECTUMOCTH — cyja knacca Arc 4 (27% ob61iero oobema).

B paspese dmaros us 617 cynos 390 exunuil, nian 63%
oburero koJmdyecTsa, paboraror mox ¢uarom PD. 31 cyaHo
(5%) — nox daarom Huzepaangos u o 20 cyznos (2%) nox
daaramu Hopseruu u JIubepuu. Cymma BaJIOBOH perucTpoBoi
BMeCTUMOCTH Bcex 617 cynoB coctaBiisieT 8,7 MITH PETUCTPOBBIX
ToHH. Takum 06pasoM, YCIOBHOE CPEIHECTATUCTHYECKOE CYIHO
Ha CMII mmeet BMmecTuMOocTh 0K0J10 14 100 perncTpoBBIX TOHH.
[Ipumepnas pymna Takoro cygaHa — okosio 160 M, a mmpuaa —
27 M. Ecou ciestath pasOuBKy (JIoTa 1o pasjindHbIM CErMEHTaM
GRT, 10 MbI yBUIMM, 4TO HauGOJbIIEE KOJMYECTBO €IUHMIL
dbaora (199 epunwnil, wim 32% Bcero KOJIUYECTBA) HAXOIUTCS
B auamnasoHe ot 1 Teic. 10 5 Teic. GRT. Ha BTOpOM 1 TpeThem
MeCTax MO KOJMYECTBY CY/IOB B KATETOPUU /YT Cy/la BMECTH-
MmocTbio 0T 0 10 1 ThIc. 1 0T 5 ThIC. 10 10 THIC. GRT (110 106 CY-
noB). To ectp 312 cyn0B, MM MOJOBUHA BCETO KOJIUYECTBA, 110
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Tabauua 1. Jarnsie 3a 2016—2020 1.
Table 1. Data for 2016—2020

Viasrel Tiros NQ .Ng . Sum SumoGRT,
Ships | Ships, % GRT %
General Cargo | 156 25.38 1,455,296 16.73
Tanker 94 15.24 1,259,167 14.47
Tug 61 9.89 43,503 0.50
Supply 53 8.59 219,173 2.52
Research 43 6.97 140,298 1.61
Bulk 29 4.70 845.582 9.72
LNG Tanker 27 4.38 3,246,282 37.31
Icebreaker 25 4.05 280,107 3.22
Fishing 23 3.73 22,461 0.26
Heavy load 23 3.73 608,681 7.00
Dredger 21 3.40 198,113 2.28
SAR 14 2.27 31,936 0,37
Container 10 1.62 178,894 2.06
Reefer 7 1.13 28,967 0.33
Hopper 6 0.97 24.833 0.29
Drill rig 5 0.81 66,892 0.77
Passenger 4 0.65 27,810 0.32
Dive 2 0.32 734 0.01
Pallet 2 0.32 5,462 0.06
Passanger 2 0.32 3,523 0.04
Sailing 2 0.32 3,432 0.04
Yacht 2 0.32 0 0.00
Reefer 1 0.16 4,295 0.05
Boat 1 0.16 0 0.00
Crane 1 0.16 1,936 0.02
Drilling 1 0.16 3,575 0.04
Other 1 0.16 89 0.00
Pilot 1 0.16 151 0.00
Total 617 100.00 | 8,701,192 0.00

BMecTUMOCTH Haxonarcsa B auarnasone or 0 1o 10 teic. GRT
u dopmupyior 15% obmeit BMectimocTr. CaMbie KpymHbIe
cyna BMectuMocTbio oT 100 teic. 1o 130 teic. GRT HacuuThI-
BatoT 27 exuHuil ¥ GopMupyoT 37% obIIei BMECTUMOCTH. DTO
Bce CIIT-Tankepsr.

3a nepuoz ¢ 2016 1o 2020 r. B pabore Ha CMII yuacrtso-
Basa 241 xommanusg-cyzosaaesner. [lo kommaecTBy cynoB 10-
MUHHUPYIOT POCCHIICKIIe KOMITAaHUHU-CY/IOBIAIETbIIBI — TaKHe,
Kak «JIeHcKoe OObeIMHEHHOE PEYHOEe MapoXoACTBO», «Mop-
cKasl apKTrueckas reosoropasseioutast akcreaunmst (MATD),
«Mopcnacenyskbar», «PocMmopriopr», «XartaHTCKHii MOPCKOU
TOPTOBBII TOPT»>, «CeBepHOE MOPCKOE MAaPOXOICTBO» U APYTHE
KOMITaHuu. Ecin paccMarpuBaTh CyMMapHYIO BQJIOBYIO BMe-
CTMMOCTB CY/IOB B pazpese KOMITAHUH, TO TPU JUANPYIOIINE TO-

tonnage from 0 to 1 thousand and from 5 thousand
to 10 thousand GRT (106 vessels each) rank sec-
ond and third in number of vessels in the category
respectively. This means that 312 ships, or a half
of the total number, are between 0 to 10 thousand
GRT and cover 15 percent of the total number in
terms of tonnage. There are 27 largest vessels with
a tonnage from 100 thousand to 130 thousand
GRT, which cover 37 percent of the total tonnage.
All of them are LNG tankers.

In the period from 2016 to 2020, 241 ship
owners operated on the NSR. In terms of the
number of vessels, such Russian ship owners as
the Lena United River Shipping Company, Marine
Arctic Geological Expedition (MAGE), Morspasshu-
zhba, Rosmorport, Khatanga Commercial Sea Port,
Northern Sea Shipping Company and other compa-
nies. When considering the sum gross tonnage of
vessels in terms of companies, then three leading
positions are taken by: Dynagas — 11 LNG tankers
of different ice classes, Teekay Shipping — 7 LNG
tankers and COSCO — 12 general cargo vessels
and 6 heavy cargo vessels. Sovcomflot Company
ranks fourth.

Operation of vessels on the NSR in 2020

In 2020, 340 vessels, which implemented
2905 voyages, navigated on the NSR. A voyage is
understood as the movement of a vessel from one
port (or waters) to another (Table 2).

The largest number of voyages (750) was
carried out by 49 tankers. The largest number of
voyages in this category (4,350 including return
ballast voyages, refer to oil exports from the Arc-
tic Gate terminal near the settlement of Mys Ka-
menny. There, seven tankers of the Arc 7 ice class
mainly participated in shipping, 409 voyages in-
cluding return ones. General cargo vessels rank
second in number of voyages with 89 vessels and
710 voyages, while LNG tankers rank third with
510 voyages. All voyages including return ones re-
fer to the LNG exports from the port of Sabetta. A
total of 254 LNG tanker voyages were made from
Sabetta (24 different vessels in 38 directions).

Another parameter using to characterize
the operation of vessels on the NSR is the total
covered distance and the time a vessel spent in the
NSR waters. For assessing these characteristics,
we will consider not specific vessels, but the com-
panies owning them to assess their contribution to
activities on the NSR. In terms of the parameter
of total covered distance, Sovcomflot leads, whose
five vessels made 235 voyages with the total dis-
tance of 167,678 nautical miles. The main contri-
bution to shipping has been made by the tankers
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Tabauua 2. JJannsie 3a 2020 .
Table 2. Data for 2020

Vessel Type Ne Ships Ne Voyages
General Cargo 89 710
Tanker 49 750
Tug 32 108
Supply 29 154
Research 26 114
LNG Tanker 24 510
Bulk 18 49
Icebreaker 18 220
Dredger 14 33
SAR 9 26
Fishing 9 27
Container 8 171
Hopper 4 7
Drill rig 3 6
Heavy Load 3 )
Reefer 2 2
Drilling 1 2
Passenger 1 1
Pilot 1 7
Sailing 1 1
Total 340 2905

Mikhail Lazareo, Shturman Ouvtsyn, Shturman Al-
banov and Shturman Malygin operating on the
route Mys Kamenny — Murmansk. The Dynagas
Company, whose vessels have covered 141,578
nautical miles during 190 voyages carried out by
11 LNG tankers. As for the time spent in the NSR
waters, the leader is the Lena United River Ship-
ping Company, whose vessels spent a total of 835
days on the NSR. Sovcomflot ranks second (735
days), and the Norilsk Nickel — third (627 days).
We have taken into account only the time spent
by vessels in voyages, i.e. when the vessel moves
from one place to another. The time of cargo han-
dling and time between voyages were not taken
into account.

In addition to the total time and the total
distance covered along the NSR, another impor-
tant quantitative parameter characterizing ship-
ping in the NSR waters is the sum gross registered
tonnage of vessels, i.e. GRT. This parameter shows
the sum of GRTs of all voyages made. Among the
companies, the greatest contribution to the sum
GRT is made by Teekay Shipping and Dynagas
operating 17 LNG tankers of different ice classes
followed by Sovcomflot and Gazpromneft Shipping
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sutinn 3anuMaiot: Dynagas — 11 CIII-tankepoB pazimunoro
senosoro kiaacca, Teekay Shipping — 7 CIIT-TaHKepoB U KOM-
maanst COSCO — 12 cyoB Tuma reHepasbHOTro rpy3a u 6 cyoB
IS TIEPEBO3KHU TSIKEJIOBECHBIX TPy30B. Ha ueTBepTOoM MecTe —
kommanust « CoBKOMMIIOTS.

Pabora cymnos Ha CMII B 2020 .

B 2020 r. B naBuranuu o CMII npuanmamm yuactue
340 cyznos, kotopbie coBepinuin 2905 peiicos. [Tox peiicom Mbl
MMOHMMAEM IepeMelleHre Cy/iHa U3 OJHOTO TIOPTa WJIU OJHOUN
AKBATOPWH B JIPYTOH MOPT WJIN APYTYIO aKBATOPUIO (mab.. 2).

HaubGoubmuiee kommuectso peiicos (730) cosepiire-
HO 49 Tankepamu. B panHol Kateropuu HaubGOJIbIIEE YKUCJIO
peiicoB (4350, BKJIOYast BO3BpaTHbIE Oa/lJIaCTHBIE PEICHI, OT-
HOCHTCSI K DKCIOPTY He(TH ¢ TepMHUHANa «APKTHYECKUE BO-
pora» y . Meic KamenHbIil. 371ecb B OCHOBHOM B TIepPEBO3KAX
MPUHUMAJIM yYacTHE CeMb TAHKEPOB JIEJIOBOTO KJacca Arc 7 —
409 peiicos, BkJIOYas Bo3BpaTHbIE. BTopoe mecTo 1o umnciy
COBEPIIIEHHBIX PECOB 3aHUMAET Cy/la TeHePATbHOTO Ipy3a —
89 cynos u 710 peiicos. Ha Tperbem MecTe 1o uncry peiicoB
naxozpgarcs CIIT-tankepsr — 310 peiicos. Bee peficsr, Bkaodast
BO3BpaTHbIe, oTHOCATCS K sKcropry CIIT us mopra Caberra.
Bcero uz Cabertnl cosepuiero 254 peiica CIIT-rankepos (24
Pa3JIMYHBIX Cy/THA TI0 38 HATIPABIEHUSIM ).

Eme oxuH mapameTp, € MOMOIIBIO KOTOPOTO MOKHO
xapakrepusoBarb pabory cygoB Ha CMII, aro cymmapHoe
MPOJICHHOE PACCTOSTHUE U BPEMSI, TPOBEJIEHHOE CY/IHOM B aK-
Batopun CMII. [yt OLlEHKH 9TUX XapaKTePUCTUK MbI OyieMm
paccMaTpuBaTh He KOHKPETHBIE CY/Ia, 2 KOMITAHWH, BIJICIONNE
MMM, 9TOOBI OIIEHUTDh MX BKJaZ B zeareabHocTs Ha CMIIL. ITo
rnapameTpy CyMMapHOTO TIPOHJEHHOTO PACCTOSTHUS JIUIUPYET
koMmmanust «CoBKOMDIOT», TSATHh CYZIOB KOTOPOW COBEPIIUIIA
235 pelicos, ux obmiag aucraHnusa cocrasuiaa 167 678 mop-
ckux Muiib. OCHOBHOI BKJIAJI B ME€PEBO3KU BHECTM TaHKEPBI
«Mwuxann Jlazapes», «IlItypman Osupsiay», <«IlItypman Amb-
6anos» u <«IlItypman MasbiruH», paboTaroliie Ha MapIipyTe
Mpeic Kamennsrii — Mypmanck. Ha BTopom mecte — komra-
nust Dynagas, cyma kotopoit npouum 141 578 MopcKux Muib
3a 190 peiicos, BeimonHenusix 11 CIIT-Tankepamu. Ilo Bpeme-
HU, TTpoBesieHHOMY B akBatopuu CMII, nuaupyer KoMmanus
«JleHckoe 00beIMHEHHOE PEYHOE TTAPOXOJICTBO>, CYla KOTOPOM
nposesin Ha CMIT cymmapno 835 ameit. Ha Bropom mecre —
kommanust «CoBkomduor» (735 mHeil), Ha TpeTbeM MecTe —
kommanus « Hopuabcknii HuKemrby (627 rueit). Mbl yauTbiBamm
TOJIBKO BPeMsl, TPOBEJIEHHOE Cy/laMK B peiicax, T.e. TIpu Tiepe-
MEIIEHNU Cy/IHA U3 OJIHOTO MecTa B Zpyroe. BpeMst rpy30BbIX
oreparii U BpeMsi CTOSTHOK MEKJIy peiicaMy He TPUHUMAIOCh
BO BHUMAaHME.

[ToMuMoO 0011€r0 BPeMEHH M CYMMapHOTO PacCTOSIHU,
npoiigerHoro o CMII, eme omHIM BasKHBIM KOJTUYECTBEHHBIM
rapaMeTpoM, KOTOPbII XapaKTepu3yeT TMePeBO3KM B aKBaTO-
pun CMII, sBiisiercst cyMMapHasi PETUCTPOBAsi BAJOBasi BMe-
ctumocth cy/oB — GRT. Jrtor mapamerp mokasbiBaeT cCymMMy
GRT Bcex coepuieHHbIX peiicoB. Cpeayn KoMIIaHui HanOob-
mmii Bkaaa B cymMapHbiii GRT Brocar «Twukeit [ummirars
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(Teekay Shipping) u «/lunaras» (Dynagas), omepupyoliue
17 CIIT-TankepamMu pa3audHOro JegoBoro Kiaacca. /lanee uayr
kommaaun «CoBrkoMdroT» u «lasmpomuedts [HunmuaT> Mpe-
UMYIIECTBEHHO € TaHKepaMH, 3a/leiCTBOBAHHBIMU Ha BbBIBO3E
HedTH ¢ TepMUHAIA «ApKTHYecKre BopoTay y 1. Mbeic Kamen-
HBII (Mmabn. 3).

[Ipu paccmorpernu cymmapHoro GRT mo Tumam cy-
JI0B Ha repBoM MecTe oxupaemMo Haxozustcss CIIT taHkepbr.
B 2020 r. 24 CIIT-tankepa cosepurmiu 510 peficos, cymmap-
uoiii GRT koropeix cocrasiser Gonee 63% obiero GRT Beex
petico B 2020 r. Ha BTopom mMecTe — 49 ennHUIT TAHKEPOB, CO-
BepruBIux 750 peiicos, uto cocrasiser 21% obmero GRT,
Ha TPEThEM MecTe — Cy/la TUIa TeHepaJbHoro rpysa (89 cynos
¢ 710 peiicamu, Biraz B o6muiit GRT — 5%). Cymmaphbiiit GRT
1o uraram pacipesessiercs caeayonmm obpasom. Ilepsoe me-
cto 3anumaror 236 cynos noj (aarom PO, kotopsie B 2020 .
cosepimin 2103 peiica 13 2905, uto cocrasisier 72% obiie-
ro uncaa peficos, win 31% obmero GRT. Tlo Tumy menosoro
KJjracca Ha iepBoM Mecte 1o cymmapaomy GRT naxonsrest cyna
segoBoro kaacca Arc 7, 8 2020 r. 33 Takux cy/iHa COBEPIIIIN
1100 peiicos, uto coctaBuiio 81% obmero GRT. Bropoe mecto
¢ 8% obmero GRT zanumaror 89 cynoB Kiacca Arc 4, KOTOpbie
coBeprn 486 peiicos.

Tpansurtnble peichbt

Tpansutnas wasuranmss Ha CMII akTmBU3MpoBaIach
B 2010 r. Beero 3a 11 ser namu 6buto 3adukcuposano 378
TPaH3UTHBIX peficoB. Cio/ia BXOJSAT MEK/YHAPOHBINA TPAH3UT
(203 peiica) m TpaH3UTHBIE MMEPEBO3KN MEXKIY POCCUUCKUMU
nopramu (175 peiicoB). 13 Bcex TpaH3UTHBIX mepeBo3ok 213
peiicoB ObLIM HanpasjaeHbl Ha BOCTOK u 165 wa sanan. 13 203
peiicoB MeKIyHAPOIHOTO TPaH3uTa 54 pelica COBEPIININ Cy/ia
noz ¢urarom P@D. Ha BropoMm Mecte ¢ 38 TpaH3UTHBIME pelica-
Mu — cyza noj ¢aarom Kurtas. Ha tpetbem Mecte — HOpBeEsK-
ckue cyna (21 peiic).

mainly with tankers engaged in oil exports from
the Arctic Gate terminal near the settlement of
Mys Kamenny (Table 3).

In considering the sum GRT by types of
vessels, LNG tankers rank as expected first. In
2020, 24 LNG tankers carried out 510 voyages,
whose sum GRT amounts to over 63 percent of the
total GRT of all voyages in 2020. 49 tankers with
750 voyages rank second with 750 voyages, which
is 21 percent of the total GRT, and general cargo
vessels rank third (89 ships with 710 voyages,
contribution to the total GRT — 5 percent). The
sum GRT is distributed between flags as follows:
236 vessels flying the Russian flag, which made
2,103 voyages out of 2,905 in 2020 amounting to
72 percent of the total number of voyages or 31
percent of the total GRT, rank first. In terms of
the ice class, Arc 7 vessels rank first in the total
GRT. In 2020, 33 such vessels made 1,100 voyages
amounting to 81 percent of the sum GRT, while
89 Arc 4 vessels with 8 percent of the total GRT,
which made 486 voyages, rank second.

Transit voyages

The NSR transit navigation became more
active in 2010. We have recorded 378 transit
voyages for just 11 years. This includes interna-
tional transit (203 voyages) and transit shipping
between Russian ports (175 voyages). 213 voyages
of the entire transit shipping were directed east-
ward, while 165 — westward. 54 out of 203 inter-
national transit voyages were made by vessels fly-
ing the Russian flag. Vessels flying the Chinese flag
rank second with 38 transit voyages. Norwegian
vessels rank third (21 voyages).

In 2020, transit shipping began on July 20
(the date of entering the NSR waters) and ended
on November 17 (the date of leaving the NSR after
the last transit voyage). During these incomplete
4 months, 64 voyages were made, the total volume
of transported cargo amounted to 1,281,010 tons.
The main share of shippings belonged to iron ore
concentrate (1,004,134 tons). In 2020, there were
13 voyages with iron ore (6 from Murmansk and 7
from Nunavut, Canada). Among the voyages that
took part in these shippings, 3 went also in the
opposite direction from east to west. The ice class
of most of these vessels is low, 6 ships have Ice 2,
3 vessels have Arc 4, and 2 ships have Arc 5. The
GRT of only 2 ships exceeded 65 thousand tons.
The rest are from 41 to 44 thousand tons. As for
the rest of transit transportations, general cargo
vesselss belonging to COSCO most of the other
companies used routes of the NSR. A total of eight
vessels, with GRT from 22 to 26 thousand tons,
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Tabnuya 3. Jannbie 2020 1. / Table 3. Data for 2020

Ship Owner 2020 Ne Ships | Ne Voyages | NSR Distance nm | N Days at NSR | Sum of GRT 2020
Dynagas 1 190 141,902 525.00 23,478,722
Teekay Shipping 6 184 139,174 567.84 23,720,888
SCF ) 235 167,578 735.27 10,391,795
Gazpromneft Shipping 6 207 138,684 614.72 8,181,350
Norilsk Nickel 7 165 137,851 627.68 2,733,528
Atomflot 10 167 93,327 386.35 3,519,689
Arctic Green NLG Shipping 1 33 24,120 96.80 4,250,598
Zelitiko Shipping 1 31 23,387 93.47 3,992,986
Northern Project 8 117 71,402 473.81 1,231,632
DY Maritime 1 30 21,994 81.90 3,864,180
Arctic Blue LNG Shipping 1 28 21,001 74.59 3,606,568
Khatanda Sea Port 14 120 96,562 522.80 626,134
Dynacom Tankers Management 2 49 27,701 195.25 1,949,418
Lena River Shipping 21 178 106,638 835.10 483,704
Eco Shipping 7 96 61,744 356.50 661,409
Northern Shipping Company 9 77 48,108 371.80 466,720
Chukotka Traiding Company 6 52 21,356 106.50 477,254
Femko Management 12 70 28,863 130.50 347,849
Azia Shipping Company ) 45 20,406 164.20 390,838
COSCO 8 11 25,202 84.70 280,343

made eleven voyages, from east to west and in the
opposite direction. It should be noted that the re-
turn voyages were also loaded with cargo. In total,
COSCO transported 198,451 tons. These were
windmill equipment, wood pulp, fertilizer and
other general and bulk cargo. The ports of exit and
destination in Europe were in Denmark, Finland,
Lithuania, Germany, and Sweden. The fastest of
all the NSR crossed was a nuclear lighter carrier
Sevmorput — 5.9 days, the slowest was the ship
Callisto — 13.8 days. Excluding these maximum
and minimum values, we find that on average in
2020, vessels that were in transit crossed the NSR
in 8 days. At the same time, only one vessel used
the icebreaker support (the Nordic Svalbard ves-
sel, which crossed the NSR from July 26 to Au-
gust 3).

Structure of shipping traffic on the NSR
in 2020

For an exact and systematic description
of the shipping traffic structure on the NSR, it
is needed not only to record voyages made, but
also understand the target purpose of a particu-
lar voyage. In 2020, we registered 583 different
destinations of vessels associated with the NSR.
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B 2020 r. TpansutHbIE TepeBO3KM Havaauch 20 IO
(nara nepeceuenust rparuibl CMII) u saBepuiuiuch 17 HosOpst
(mara Boixoia 3a nipeziesibi CMII ocsietHero TpaH3uTHOTO peii-
ca). 3a 9TU HEIOJIHbIE YeThIpe Mecsia ObLIO coBepIeHo 64 peil-
ca, oOmumii 06beM mepeBeseHHOro rpysa cocrasuia 1 281 010
ToHH. OCHOBHAS JIOJIST MIEPEBO30OK IMPUIILJIACH HA KEJIe30PY/I-
Hbiil kKoneHTpat (1 004 134 toun). B 2020 r. 66110 coBepiie-
Ho 13 peiicoB (mrects n3 Mypmancka n cemb u3 HynaByra,
Kanazma). Cpenu cyzioB, y49yBCTBOBABIIMX B THX IEPEBO3KaX,
TPU BEPHYJIMCh B 0GPaTHOM HAIlIPaBJIEHUU C BOCTOKA Ha 3amaj.
JlenoBbiil Kiaace GOJIbIIMHCTBA 9TUX CYI0B HEBBICOKHIA, Y IIECTH
cyznoB — Ice 2, y Tpex — Arc 4, y nByx — Arc 5. A GRT tosbko
y ABYX cy/0B mpeBbicuil 65 Toic. ToHH. Octaibhubie nveior GRT
ot 41 Teic. 0 44 TeIiCc. TOHH. YTO KacaeTcs MPOYMX rpy3omepe-
BO3OK, TO 4Yallle OCTaJbHBIX TPaH3UTHBIM MapuipyroMm CMII
BOCIIOJIb30BAJIUCH Cy/la TEHEPATTbHOTO TPY3a, MPUHAJIEKATIIE
kommnauuu COSCO. B obuieii cioskHocTH BoceMb cynoB ¢ GRT
oT 22 TbIC. 10 26 ThIC. TOHH coBepiman 11 peiicoB — ¢ BocToKa
Ha 3amaj u B o6paTHOM HarpasjaeHun. OTMETHM, YTO BO3BPaT-
Hble peiichl OB TOXKe ¢ IPy30M. B ob1ieil cjiokHOCTH KoMIIa-
Hust COSCO nepesesna 198 451 TorH: 06opypoBaHue sl Be-
TPSIHBIX MEJIbHUIL, IPEBECHAsT LIEJIII0/I032, YA0OPEHUST 1 TIPOYne
reHepasibHble U HaBaJbHbIe TPy3bl. [1OpTHI BbIXO/A U Ha3HAUe-
nug 6 B Januu, Ouunanaun, Jlurse, Tepmanun u Ise-
. beictpee Bcex CMII mpeogonesr aTOMHBIN JTUXTEPOBO3
«CeBMopItyTh» — 5,9 1HEl, MeIeHHee BCeX OKa3aicsl TaHKEP
Callisto — 13,8 nueit. VckIounB MaKCUMaIbHOE 1 MUHUMAJIb-
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HOe 3HAYeHWsI, Mbl TTOJIyIuM, 4TO B cpesineM B 2020 r. cyna, Ko-
TOpBIE MU TpaH3uToM, rpeojoseBain CMII 3a Bocemb nHeER.
[Tpu aTOM TOTBKO O/IHO CY/THO BOCIIOJTB30BAIOCH JIEOKOTBHBIM
conpoBoskaerneM (cyaro Nordic Svalbard, gater mpoxosxaeHus
CMII — ¢ 26 ntomst 1o 3 aBrycra).

Crpykrypa cynoxoaHoro tpaduka Ha CMII
B 2020 1.

Jl711 TOYHOTO CHUCTEMATUYECKOTO ONUCAHUST CTPYKTYPBI
cypoxoaroro tpaduka Ha CMII HeoOGXOAMMBI HE TOJBKO (PUK-
calysi COBEPIIEHHBIX PECcOB, HO M MOHMMAaHUE IEJIeBOr0 Ha-
3HAYeHUs TOro Wiu wHoro petica. B 2020 r. MbI 3aperucTpupo-
Basn 583 pasIMYHBIX HAIPABJIEHUS PeiicoB, cesa3anubix ¢ CMII.
C y4eToM HIMPOKOro pasHooOpasus TpaduKa B JeTHE-OCEHHMM
NepUo/l HABUTAIIMU JIaHHAs 33jla4a TIPEACTABJSETCS J0BOJBHO
00BeMHOIT 1 c105kHOM. TeM He MeHee OCHOBHAs! YaCTh JIBKEHUS
cyaoB B akBaropuu CMII Moxer ObITh CTPYKTYpHpOBaHa IO
PasJIMYHBIM IapaMeTpaM. B kauecTBe OCHOBHOTO MapaMeTpa st
MIPUBSI3KU PEHCOB B CTPYKTYPE TpahUKa MbI HCITOJIb3YEM ITPOEK-
ThI, ocytecTBiasieMble B akBaTopun CMII. Bropuunsim mapame-
TPOM MOJKeT OBITh HPUHAMJIEKHOCTh (0T K OIpeeJeHHOMY
BUJIY NIESITEJIBHOCTU WJIW, HAIIPUMED, MPUBSI3KA K MaplIpyTam
nepeBo3ok. Haubosiee TOUHO MOKHO CTPYKTYpHPOBATh ¥ IIO-
Ka3aTh KOJUYECTBEHHO KPYTJIOTOJUYHbBIE TIEPEBO3KU, KOTOPbIE
OCYTIECTBJISTIOTCST HENIPEPBIBHO, BKJIIOYAsT 3UMHE-BECEHHMIT T1e-
puoj Hasuraiuu. Kpyriorogunuseiii Tpadguk BrIo4YaeT B cebs
skciopr CIIT u rasosoro kongencara us nopra Caberra, sKc-
nopt HedTH € TepMuHaIa <«ApkTHUeckwe Boporar (1. Mpic
Kamennsliit), BbIBO3 mpoaykinu (aiiHiTeliH, ToBapHas cepa
W MeJIHbIE KAaTOJIbl ) U IOCTaBKM B 1opT Jlyinnka komnanuu « Ho-
PUJIBCKUI HUKEJIb>, JOCTaBKY MaT€PUAIOB M 000PYA0BAHMSI JIJIst
npoekTa «Apktuk CIIT-2» mHa Mectoposxkaenne CaaiMaHOBCKOE
(YTpeHtee) u paboTy J1eJ0KOJBHOTO (JIoTa.

B seTHe-oceHHUi ce30H HaBUTAIMS CYNIECTBEHHO pac-
HIMPSIETCST 32 CUET JIOCTABKU B ylajieHHble paiionbl KpaitHero
CeBepa, 32 cUeT CyZIOXOIHOTO TpaUKa, CBSI3bIBAIOIIETO TTOP-
o1 CMII u peunyio cucremy, npumbikarottyio k CMII. Taxxke
B JIETHE-OCEHHUI CE30H aKTHUBUBUPYIOTCS HAYYHO-UCCJIEI0Ba-
TeJbCKre W OypoBble PabOThI, AHOYIIYOJIEHNE, MEKIYHAPOI-

HbI€ TPAH3UTHbIE IEPEBO3KHU, TYPU3M U JIPYTast €SI TEIbHOCTb.
OCHOBHBIMU TIapaMeTpaMU JIJISI ONMUCAHUST CTPYKTYPbI
cynoxoaHoro Tpadpuka CMII Mbl BRIOPaK CyMMapHYIO BaJio-

Taking into account a wide variety of traffic in the
summer-autumn navigation period, this objective
seems to be quite voluminous and complicated.
Nevertheless, the main part of the movement of
vessels in the NSR waters may be structured as per
different parameters. We use the projects carried
out in the NSR waters as the main parameter to
link voyages in the traffic structure. The secondary
parameter can be the fleet belonging to a certain
type of activity or, for example, linking to shipping
routes. It can be structured most accurately and
showed quantitatively year-round shippings car-
ried out continuously including the winter-spring
navigation period. The year-round traffic includes
the LNG and gas condensate exports from the port
of Sabetta, oil exports from the Arctic Gate termi-
nal (settlement of Mys Kamenny), export of prod-
ucts (nickel matte, commercial sulfur, and copper
cathodes), and the Norilsk Nickel’s supplies to the
port of Dudinka, delivery of materials and equip-
ment for the Arctic LNG-22 Project to the Salma-
novskoe (Utrennee) deposit and the operation of
icebreaker fleet.

In the summer-autumn season, navigation
significantly grows due to deliveries to the Far
North remote areas, shipping traffic connecting
the NSR ports and the river system adjacent to
the NSR. In the summer-autumn season, research
and drilling works, dredging, international transit
traffic, tourism and other activities also intensify.

We chose the sum gross registered tonnage
(GRT) and number of voyages made as the main
parameters to describe the structure of the NSR
shipping traffic. We distributed 2,522 out of 2,905
voyages in nine main traffic categories with a suf-
ficient degree of reliability. This amounts to 97.2
percent of the total sum GRT volume in terms of
the GRT parameter. The share of remaining un-
distributed 383 voyages is 2.8 percent of GRT.
These voyages are included in category 10, the
purpose of voyages for which is difficult to define
and structure at this time. Supposedly, it includes
voyages associated with ports of the NSR east
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part. This issue will be further studied. Data on
the proposed traflic structure are given in Table 5.
Category 1, the largest — LNG exports
from the port of Sabetta. 221 voyages were made
in the western direction, while 33 voyages — in the
eastern direction. With the account of return bal-
last voyages, a total of 510 voyages of LNG tank-
ers were made, the total GRT volume of which
amounted to 63.65 percent of the entire traffic on
the NSR in 2020. The earliest voyage in the east-
ern direction was on May 18 (vessel Christophe
de Margerie), and the latest on — on December
6 (vessel Nikolay Zubov); both voyages had ice-
breaker support. Europe remained the main des-
tination for the supply of gas products from Yamal
in 2020. The main LNG consignees were Belgium,
France, Spain, the Netherlands and China.
Traffic category 2, large — crude oil ex-
ports through the Arctic Gate terminal near the
settlement of Mys Kamenny of the Gulf of Ob. In
2020, 219 voyages were made to the port of Mur-
mansk by tankers of different ice classes and sizes.
The main part of voyages, 205, seven tankers of
ice class Arc 7 specially built for this project. Ves-
sels of ice classes Arc 4 and Arc 5 made another 14
voyages. With account of ballast voyages, a total
of 435 voyages were made within this traffic cat-
egory, the sum GRT of which amounted to 18.24
percent of the total traffic volume on the NSR.
Traffic category 3 includes shipping in the
port of Dudinka associated with the Norilsk Nickel
activity. 68 voyages were made towards Mur-
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By1o BMecTuMOCTh (GRT) 1 konmmdecTBO coBepIIEHHBIX PEVICOB.
Mgt pactipegenunn 2522 us 2905 peiicos 1Mo AeBsATH OCHOBHBIM
KateropusiM tpaduka C JJOCTATOYHON CTENEHbIO HAJIEKHOCTH.
ITo napamerpy GRT »10 cocraBasier 97,2% ob1iero cymmap-
noro obbema GRT. Jloig ocraBIIMXCsS HepaclpeeeHHbIX
383 peticoB cocrasisier 2,8% GRT. 3tu peficbl BKIOYEHBI
B JIECSITYIO KaTErOPHIO, ONIPEIEJUTh U CTPYKTYPUPOBATD TieJie-
BO€ HazHAYeHUEe PEHCOB KOTOPOI Ha JAHHBII MOMEHT CJIOXKHO.
[TpenmnosokuTebHO B Hee BXOJAT PEMChI, TATOTEIONNE K TTOP-
taM BoctouHoi yacT CMII. Drot Borpoc OyaeT usydaTbest 10-
MOJIHUTENbHO. /laHHble 10 MpeiaraeMoil CTpyKType Tpahuka
[IPEACTaBJIEHbI B mabL. 5.

IlepBas, camas kpynHas kareropuss — BbiBo3 CIII u3
nopra Caberra. B 3ammaiHom Hanpasienuu cosepiier 221 peiic,
B BocTouHOM — 33. C yuyeTom GajlacTHBIX BO3BPATHBIX PEiicOB
Bcero cocrosoch 510 peiicos CIIT-tankepos, o6mumii o6beM
GRT xoropsix cocrasisier 63,65% Bcex mepeBozok Ha CMII
B 2020 1. B camMbIii paHHMIT peiic B BOCTOYHOM HaIPaBJIEHUH OT-
mpaBuiics Tankep «Kpucrod me Map:xkepus» — 18 mast, B cambrit
nosaHuil — 6 gexabps — tankep «Hukomaii 3ybos», oba peii-
ca MPOBOIMJINCH C JIEJIOKOJIBHON MoIep:KKOi. OCHOBHBIM Ha-
MpaBJIeHWeM TTOCTABOK Ta30BbIX MPOAYKTOB ¢ Amana B 2020 .
ocraercst Espona. [iasubiMu nosydarensmu CIIT 6bum Besib-
rust, @pannyst, cnanus, Hugeparanasr u Kuraii.

Bropas kpynHas kareropusi TpapKa — 9TO BBIBO3 Chl-
poii HedTH Yepe3 TepMUHAT « APKTUYECKUe BOpoTay y 1. Mbic
Kamennprit O6ckoit ry6osl. B 2020 1. B mopr MypMaHCK ObLIO
coBepiieHo 219 pelicoB TaHKepaM¥ Pa3JIMIHBIX JIETOBBIX KJIac-
coB 1 pazMepoB. OcHOBHYTO YacTh — 205 peiicoB — BBITOTHU-
JI CEMb CIIEIUATBHO MMOCTPOEHHBIX JIJISI HTOTO MPOEKTA TaHKe-
poB JsiefioBoro kiacca Arc 7. Emte 14 peiicoB coBepiuinm cyia
JIEOBBIX KJaccoB Arc 4 u Arc 5. Beero ¢ yyetom GajiiacTHBIX
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Tabnuua 4. Tpausurusie peiics B 2020 .

Ne Vessel Name Vessel Type Flag LOA Ice Class Departure Country

1 | Barents General cargo Russia 99 Arc 4 Russia

2 | S.Kuznetsov General cargo Russia 108 Arc 4 Russia

3 [Nordic Svalbard General cargo Liberia 133 Arc 4 Norway

4 | Samson Tanker Russia 100 Arc 4 Russia

5 | Tian You General cargo China 200 Arc 4 Denmark

6 |Tian En General cargo China 190 Arc 4 China

7 | UHL Fast General cargo Portugal 150 Arc 4 Russia

8 | UHL Partner General cargo Portugal 166 Arc 4 Netherlands

9 | Golden Suek Bulk Hong Kong 225 Ice 2 Russia

10 | Golden Pearl Bulk Marshall Islands 225 Ice 2 Russia

11 | S.Kuznetsov General cargo Russia 108 Arc 4 Russia

12 | Golden Strength Bulk Marshall Islands 225 Ice 2 Russia

13 | Tian Hui General cargo China 200 Arc 4 China

14 | UHL Frontier General cargo Portugal 150 Arc 4 China

15 | Gebe Oldendorff Bulk Portugal 229 Ice 2 Canada
16 | Tian Zhen General cargo China 190 Ice 1 Finland
17 | Barents General cargo Russia 99 Arc 4 Russia

18 |Rus Fishing Russia 51 Ice 2 Russia

19 | Sevmorput Container Russia 260 Arc 5 Russia
20 | Sokrat Tanker Russia 100 Arc 4 Russia

21 | UHLFlash Generalcargo Portugal 150 No Denmark
22 | BigrollBeaufort Heavy Load Netherlands 173 Arc 4 Netherlands
23 | Georg Oldendorff Bulk Portugal 229 Ice 2 Canada
24 | PriscoBravo Tanker Russia 115 Arc 4 Estonia
25 | LeBoreal Passenger France 142 Tce 2 Norway
26 | Sevmorput Container Russia 260 Arc 5 Russia
27 | TianJian Generalcargo China 190 Ice 1 Lithuania
28 | DaCuiYun Generalcargo Hong Kong 167 Ice 2 Lithuania
29 | Kaspar Oldendorff Bulk Portugal 229 Ice 2 Russia
30 |Katun Tug Russia 72 No Japan

31 | DaChang Generalcargo HongKong 180 Ice 1 China

32 | Moskva Icebreaker Russia 114 | Icebreaker 6 Russia
33 | DaTai Generalcargo HongKong 180 Ice 1 China
34 | GoldenPearl Bulk MarshallIslands 225 Ice 2 China

35 | GoldenSuek Bulk HongKong 225 Ice 2 China

36 |HAM318 Dredger Netherlands 227 No Russia
37 |TianEn Generalcargo China 190 Arc 4 Sweden
38 |AndreySmirnov Fishing Russia 54 Ice 3 Russia
39 | Orion-1 Reefer Russia 94 No Russia
40 | Pomor Supply Russia 87 Arc 6 Russia

41 | Santana Fishing Russia 55 Tce 2 Russia
42 | Ugulan Fishing Russia 55 Ice 1 Russia
43 | Callisto Tanker Sierral.eone 124 Arc 4 Canada
44 | TianYou Generalcargo China 200 Arc 4 China

45 | GoldenStrength Bulk MarshallIslands 225 Ice 2 Russia
46 | Danzigergracht Generalcargo Netherlands 157 Arc 4 SouthKorea
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Table 4. Transit voyages for 2020

Departure Port

Severodvinsk
Belomorsk
Jossingfjord
Arkhangelsk
Aalborg
Lianyungang
Nakhodka
Rotterdam
Murmansk
Murmansk
P.-Kamchatskiy
Murmansk
Yangzhou
Taicang
Nunavut
Helsinki
ovetskayaGava
Murmansk
Murmansk
Arkhangelsk
Aalborg
Rotterdam
Nunavut
Tallinn
Svalbard
P.-Kamchatskiy
Klaipeda
Klaipeda
Murmansk
Wakkanai
Tianjin
Arkhangelsk
Taicang
Dalian
Tianjin
Kirkenes
Gothenburg
Vladivostok
Vladivostok
Murmansk
Arkhangelsk
Zarubino
Montreal
Lianyungang
Nakhodka

Busan
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Destination Port

Bolshoy Kamen
P.-Kamchatskiy
Vladivostok
BeringSea
Shanghai
Emden
Rotterdam
Shanghai
Tianjin
Dalian
Arkhangelsk
Langiao
Skagen
Rotterdam
Vladivostok
Qingdao
Arkhangelsk
P.-Kamchatskiy
P.-Kamchatskiy
Anadyr
Taichung
Okpo
Nakhodka
Nakhodka
Anadyr
St. Petersburg
Qingdao
Weifang
Caofeidian
Murmansk
Esbjerg
P-Kamchatskiy
Esbjerg
Murmansk
Murmansk
Vanino
Qingdao
Kirkenes
Kirkenes
Korsakov
Nakhodka
Kirkenes
Busan
Emden
Murmansk
Gavle

Destination
Country

Russia
Russia
Russia
Russia
China
Germany
Netherlands
China
China
China
Russia
China
Denmark
Netherlands
Russia
China
Russia
Russia
Russia
Russia
Taiwan
SouthKorea
Russia
Russia
Russia
Russia
China
China
China
Russia
Denmark
Russia
Denmark
Russia
Russia
Russia
China
Russia
Russia
Russia
Russia
Russia
SouthKorea
Germany
Russia

Sweden

Voyage
Speed (kn)
12,1
11,0
12,6
12,5
12,6
13,7
12,4
12,1
81
12,7
11,5
9,7
12,3
12,7
10,6
12,1
12,2
10,8
12,5
11,8
14,4
11,9
12,2
11,8
10,6
17,2
12,3
10,6
12,2
11,1
12,8
8,1
13,1
12,5
11,8
12,7
11,0
81
72
8,9
9,0
7,0
8,7
13,6
11,7
14,6

Speed at
NSR (kn)

121
10,7
13,1
12,7
13,8
13,1
12,5
14,0
11,3
12,6
11,6
12,5
13,5
13,3
11,0
12,3
12,4
10,7
18,3
12,4
15,4
12,0
12,6
12,4
111
17,9
13,0
11,6
12,8
12,2
13,8
10,1
13,1
13,7
11,9
13,1
8,8
8,3
8,3
8,6
9,5
8,3
7.9
13,7
12,9
15,1

NSR (nm)
Distance

2620
2611
2232
2625
2250
2269
2569
2215
2217
2208
2565
2181
2236
2169
2190
2237
2550
2068
2595
2552
2560
2155
2117
2526
1806
2671
2208
2195
2236
2625
2581
2586
2180
2142
2165
2578
2354
2148
2159
2157
2596
2155
2599
2532
2145
2567

Daysat
NSR

9,0
10,2
71
8,6
6,8
7,2
8,6
6,6
8,2
7,3
9,2
7,3
6,9
6,8
8,3
7,6
8,6
8,1
3,9
8,6
6,9
7,5
7,0
85
6,8
6,2
7,1
7,9
7,3
9,0
7,8
10,7
6,9
6,5
7,6
8,2
11,2
10,8
10,8
10,4
11,4
10,8
13,8
7,7
6,9
71
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Oxonuanue maba. 4

Ne Vessel Name Vessel Type Flag LOA Ice Class Departure Country
47 | TianHui Generalcargo China 200 Arc 4 Denmark
48 | UHLFalcon Generalcargo Portugal 150 Arc 4 China
49 | NordicOdin Bulk Panama 225 Arc 4 Canada
50 [NordicOshima Bulk Panama 225 Arc 4 Canada
51 | VitusBering Bulk Bahamas 250 Arc 5 Canada
52 | Sarmat Tug Russia 40 Arc4 Russia
53 | YaroslavMudryy Tanker Russia 124 Arc 4 Russia
54 | UHLFrontier Generalcargo Portugal 150 Arc 4 Denmark
55 |50 let Pobedy Icebreaker Russia 160 | Icebreaker 9 Russia
56 | Admiral Shmidt Bulk Bahamas 250 Arc 5 Canada
57 |Nordic Olympic Bulk Panama 225 Arc 4 Canada
58 | Golden Strength Bulk MarshallIslands 225 Ice 2 Russia
59 | UHLFocus Generalcargo Portugal 150 Arc 4 Vietnam
60 | Olimpiyskiy Prospect Tanker Liberia 250 Ice 3 Russia
61 | Golden Pearl Bulk MarshallIslands 225 Ice 2 Russia
62 | Boris Vilkitskiy (Tanker) Tanker Russia 108 Arc 4 Russia
63 | UHLPartner Generalcargo Portugal 166 Arc 4 Russia
64 | SCFSakhalin Supply Russia 100 | Icebreaker 6 Russia

peiicoB B TaHHON KaTeropun Tpaduka coBepieno 435 peiicos,
cymmapubit GRT kotopsix cocrasisier 18,24% obiero o6bema
tpacuka Ha CMIIL.

Tpertbst kKaTeropust Tpaduka BKIIOYAET B ceOS TTEPEBO3-
KU B 1opTy JlynnHKa, TATOTEONNE K AeITeThHOCTH KOMITAHUT
«Hopusbckuil Hukenb». B Hanpasienuu Mypmancka ObLIO
coBepireHo 68 peiicoB MATHIO CIIEIMATU3UPOBAHHBIMU KOH-
TeliHepoBO3aMu JIeZIoBoro kiacca Arc 7. Takoe ke KoJn4ecTBO
peficoB coBepiieHo B 06paTHOM HarpaBieHnn, 3 Mypmarcka
n Apxanresbcka B Jlyanaky. [ToMmuMo KoHTElHEPHBIX TTEpeBO-
30K B mopty JlyIWHKa OCYIIECTBAAIN PaboOTy TaHKepbI, Gas-
Kepbl U Cy/la T TeHepaabHoro rpysa. Obiee duciao peiicos
B mannoil kareropuu — 201, GRT cocrasiser 3 045 649 peru-
CTPOBBIX TOHH, 1 3% obiiero GRT.

B uetBepryio KaTeropuio TpaduKa MBI BKJIIOUNIN
MEKIYHAPOIHbIE TPAH3UTHBIE MTEPEBO3KU U TPAH3WTHBIE Peii-
CBI MEKY 3alaJHBIMU ¥ BOCTOUYHBIMU mopTamu PD — Bcero
64 peiica, GRT xoropsix coctaBisier 1 471 849 perucTpoBbix
touH, win 1,45% obiero GRT (mabn. 4).

B nartyio xareropmio BKJIIOUEHBI MEPEBO3KU, MPEAIO-
JOKUTENBHO CBsi3aHHbie ¢ 0bOycrpoiictBoM CaJMaHOBCKOTO
(YTpennero) HedTera3okoH/I€HCATHOTO MECTOPOIKIEHUS, TTPO-
exT «ApkTtuk CIIT-2», — Bcero 319 peiicos, GRT cocrasiuser
2 679 067 peructpoBbix ToHH, wian 2,64% obmero GRT. B oc-
HOBHOM 9TO PEHCHI TUTIA CYZIOB FeHePAThHBIX IPY30B.

B mectyio kaTeropuio Bei/ie/ICHBI PEIICHI CITEITTATN3IPO-
BaHHOro (ora 1 cyaoB obecnedenuss Ha CMII. CynoxomHbiii
tpahuk CeBMOPTIYTH BKIIOYAET B cebsT HEe TOJIBKO TPAHCIIOPT-
Hble YCJIYTH, HO CTENUATN3upoBanubie paboTol. K Takum pa-
6oTaM MOKHO OTHECTH HAYYHO-UCCIEN0BATETbCKIE, 6YPOBHIE,
JHOYTJIyOUTE IbHBIE, a TAKsKe PabOThI Cy 0B CHaOKeHuUsT, OyKCH-

mansk by five special container carriers of ice class
Arc 7. The same number of voyages were made in
the opposite direction, from Murmansk and Ark-
hangelsk to Dudinka. Tankers, bulkers and general
cargo vessels operated in the port of Dudinka in
addition to container shipping. The total number
of voyages within this traffic category is 201; GRT
amounts to 3,045,649 registered tons or 3 percent
of the total GRT.

In traffic category 4, we included interna-
tional transit traffic and transit voyages between
the RF eastern and western ports, 64 voyages,
GRT of which amounts to 1,471,849 registered
tons or 1.45 percent of the total GRT.

Category 5 includes shippings supposedly
associated with the development of the Salma-
novskoe (Utrennee) oil and gas condensate field,
the Arctic LNG-2 Project, 319 voyages, GRT
amounts to 2,679,067 registered tons or 2.64 per-
cent of the total GRT. These are mainly voyages of
general cargo vessels.

Category 6 includes voyages of special fleet
and support vessels on the NSR. The Northern Sea
Route shipping traffic includes not only transport
services, but also specialized works. Such works
may include research, drilling, dredging, as well
as the operation of supply vessels, tugboats and
search and rescue vessels supporting the activities
of the above categories. Active research tradition-
ally begins in the first days of the summer-autumn
navigation on the NSR. In total, 26 vessels be-
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End of Table 4
Departure Port Destination Port Decs(t)::lr;a:;l;n SpZZﬁafljn) I\?gie?kic) NDSil:t;;lgclz) Iﬁgi?t
Skagen Qingdao China 12,0 11,9 2161 7,6
Nantong Rotterdam Netherlands 11,8 13,4 2163 6,7
Nunavut Lanshan China 10,7 89 2086 9,8
Nunavut Ningbo China 10,0 9,3 2104 9,4
Nunavut Zhanjiang China 12,7 11,8 2118 7,5
P-Kamchatskiy Varandey Russia 8,9 9.1 2576 11,8
Arkhangelsk Telichiki Russia 10,7 10,8 2538 9,8
Aalborg Taichung Taiwan 13,9 14,6 2169 6,2
ArcticOcean Murmansk Russia 11,5 7,8 1270 6,8
Nunavut Ningbo China 11,4 13,5 2169 6,7
Nunavut Pyeongtaek SouthKorea 10,8 11,2 2095 7,8
Murmansk Tianjin China 10,4 12,7 2162 7.1
PhuMy Aagotnes Norway 12,0 12,8 2587 8,4
Nakhodka Murmansk Russia 10,6 11,2 2091 7,8
Murmansk Caofeidian China 11,6 12,2 2202 7,5
Beringovskiy Murmansk Russia 99 10,3 2526 10,2
Ust-Luga Vostochnyy Russia 11,0 12,8 2089 6,8
Kholmsk Murmansk Russia 11,1 14,3 2497 7,3

longing to 13 companies were engaged in research
work in 2020. The geography of work covered
all the Northern Sea Route seas and most of the
Arctic. The nature of work performed by research
vessels is very diverse. Among them are acquisi-
tion of additional data on the bottom shape and
bottom sedimentation pattern; assessment of the
marine environment state and other tasks. Three
drilling platforms and one vessel were involved
in drilling operations involved. The vessel Bao-
enit has performed a set of research works in the
northeast part of the Kara Sea in the vicinity of
Severnaya Zemlya Archipelago. Also, the Chinese
Nan Hai Jiu Hao platform (Nan Hai 9, belongs to
China Oilfield Services Limited or COSL) drilled
anew well Vikulovskaya-1 at the East-Prinovoze-
melsky-1 licensed block (belonging to Rosneft),
the second platform Nanhai Bao Hao (Nan Hai 8
also belongs to COSL) was involved by Gazprom
Nedra to drill to drill exploratory well No. 5 at the
Leningrad gas condensate field, while the Ori-
ental Discovery platform (belonging to Tianjin
CSSC) drilled the Ragozinskaya-1 prospect well
at the East-Prinovozemelsky-1 licensed block for
Rosneft. A great amount of work has been done in
the area of dredging. A total of 18 dredging vessels
were engaged. The main geography of work was
the Gulf of Ob. The work was carried out to re-
construct the Sea Channel facility (ship fairway in
the Gulf of Ob of the Kara Sea). The dredging and
auxiliary fleet was mobilized from various ports

Ne 1(31),/2021

POB U [TOMCKOBO-CIIACATEJbHbBIX CYI0B, 00ECIIeUnBAIONINX Jes-
TEJTHHOCTh YKA3aHHBIX BbIIIE KATErOpWil. AKTUBHASI HAYYHO-UC-
caeoBaTesibcKast pabota TPaAUIIMOHHO HAaYMHAETCs B II€PBbIe
nHu netHe-ocenHel HaBuraruu Ha CMII. Beero B 2020 r. B Ha-
YUYHO-UCCJIe0BATEIbCKUX paboTax ObLI0 3ajeiicTBoBaHO 26 cy-
108, npuHanexkanux 13 kommanuam. Teorpadus pabor oxsa-
ThiBaJsIa Bce MOPst CeBEpHOTro MOPCKOTO My TH U OOJIBIIYIO YacTh
Apxruky. Xapakrep paboT, COBEPIIEHHBIX UCCIIEA0BATENbCKI-
MU CyIaMH, OueHb pasHooOpasHblil. Cpean HUX HOJIyYeHne J10-
MTOJIHUTEJILHBIX JTAHHBIX O pesibedbe IHA U PacIpe/ieleHun JIOH-
HBIX OTJIOKEHUIT; OIIEHKA COCTOSTHUSI MOPCKOW CPEJIbI U TIPOUYNe
sagaun. [Tpu npoBeseHry OYpOBbIX paboT ObLIO 3aeliCTBOBAHO
Tpu Oyposbie TaTGopMmbl 1 oaHo cyaHo. CyaHo «bBaBeHuT>
BBINOJIHIJIO KOMIUIEKC HAYYHO-HCCIIEA0BATENBCKIX —PaboT
B CEBEPO-BOCTOUHON yacTn Kapckoro Mopsi B paiione apxurie-
smara CeBepras 3emurst. Takke kutatickas matgopma Nan Hai
Jiu Hao (Nan Hai 9, npunamiexur kommanuu China Oilfield
Services Limited, miu COSL) nposoxuia OypeHue HOBOU
ckBakuHbl Bukynosckas-1 Ha yuactke Bocrouno-IIpunoBose-
Mesibeckuii-1 (mpunammexut kommnanun «PocHedTh» ), BTOpas
miaargopma Nanhai Bao Hao (Nan Hai 8, npuHaiiesKuT Tak-
ske komnanun COSL) Gbiia npusiedena koMnanueid «[asmpom
Helpar 1 OypeHust pasBelouHON ckBaskiHbl Ne 5 Ha JIeHUH-
I'PAJICKOM Ta30KOH/IEHCATHOM MECTOPOKJIEHUH, a TaaThopma
Oriental Discovery (npunamiexur Tianjin CSSC) npoussou-
Jia OypeHie MOUCKOBON CKBaKMHBI ParosuHckas-1 Ha ydyacTke
Bocrouno-IIpnaoBoseMenbckmii-2 aist «Pocuedts. Bosbioit
o6beM paboT ObLI IpoeaaH B 0bacTu THOYTIybOIeHus. B 06-
el caoskHocTH ObLIO 3azeiicTBoBaHO 18 cynoB-nHOYTIyOMTE-
seit. OcHoBHas reorpadus pabor npuiiack Ha O6ckyio ryby.
BoLiu nipoBesieHbl paboThl 10 PEKOHCTPYKIMK 00beKTa « Mop-
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98 Apxmuueckue 6edomocmu
Tabauya 5. Crpykrypa cynoxoanoro Tpaduka va CMII B 2020 .
Table 5. Shipping traffic structure on the NSR in 2020
Koiu-Bo | Kon-Bo %
e Kareropus tpaduka Jletammszanus kaTeropun peticoB | cymoB Sum Toz Al
. Traffic category Detailing of category Qty of | Qty of GRT GRT
voyages | vessels
1 | Ipoekr «Aman CIIT». Peiicpr CIIT-Tankepos u3 CabeTThl
Bbisos CIIT! Voyages of LNG tankers from Sabetta
E’;rgal LNG Project. 13 HuX Ha 3amaz / of them westward 221 24 27930670
exports 13 HUX Ha BOCTOK / of them eastward 33 16 4229057
Bossparnbie peiicet CIIT-Tankepos B CaberTy 256 24 32417 339
Return voyages of LNG tankers to Sabetta
Bcero / Subtotal 510 64577066 | 63,65%
2 | Tepmunan «Bopora Ap- Peticet TankepoB Meic Kamennsrit — Mypwmanck 219 10 9289091
krukn» B O6cKoii ryGe. Voyages of tankers Mys Kamenny — Murmansk
Boisos nedprmr BosBparbie peiichl TAHKEPOB 216 9 9217179
Arcﬁlcgaltfe tfeggmal Return voyages of tankers
in the Gult of Ob. Beero / Subtotal 435 18506270 | 18,24%
Oil exports
3 | llepeBo3ku, Tsarorero- Peticer n3 nopra /lyanaka
IMe K JAeATeJTbHOCTH Voyages from the port of Dudinka
KOMITaH i «Hopuiib- KomnTeitnepoBo3sbr Ha MypManck 68 5 1157147
EWH/I HUKCJIb> B TIOPTY Container carriers to Murmansk
YIUHKA
Shippings associated Tauxkepsi / Tankers 9 1 144990
with the Norilsk Nickel Bankepni / Bulkers 3 2 55886
activity in the port of Tenrpys / Gen. cargo 20 16 160827
Dudinka Peiicor B opt JlyauHky
Voyages to the port of Dudinka
KonreiinepoBossr n3 Mypmancka n ApxaHresbeka 68 5 1157147
Container carriers from Murmansk and Arkhangelsk
Tankeps / Tankers 9 1 144990
Bankepsi / Bulkers 3 2 55886
Tenrpys / Gen. cargo 21 16 168776
Beero / Subtotal 201 3045649 | 3,00%
4 | TpansnuTHBIE TIEPEBO3KM, C zamaza Ha BocTok / From west to east
BRJTIOTaA MEKAYHAPO/L- Basukepsr / Bulkers 13 1 596 592
HIDIH TPATISHT 1 POCCHi™ Tauxkepst / Tankers 5 5 24907
cKuii GOJIBIIOI KaboTaK
Transit shipping lenrpys / Gen. cargo 13 12 244360
including international [Ipouee / Others 8 8 122133
11;ran31t and Rlll)SSéan C Bocroka na sanaji / From east to west
ong-range cabotage Baukepsr / Bulkers 3 3 124959
Tankeps / Tankers 2 2 67529
lenrpys / Gen. cargo 12 12 215375
IIpouee / Others 8 8 75994
Beero / Subtotal 64 1471849 | 1,45%
5 | «Apxruk CIIT-2». ITepe- Peiicot Ha CanmMaHOBCKOE
BO3KH, CBSI3aHHBIE C Voyages to the Salamanovskoe
obycrpotictBom Canva- Tenrpys / Gen. cargo 109 31 923129
HOBCKOTO (YTpentero) Bankepst / Bulkers 8 3 166631
HedTerasoKoHIeHEaT-
HOTO MECTOPOSKLE ST Konreitneps! / Container 10 3 104493
Arctic LNG-2. Heavy Load 2 2 63867
Sh;EIEI}Illg(Si aSS(l)mated . Tankepst / Tankers 5 4 51109
wi e developmen
of the Salmanovskoe ITpouee / Others 28 20 69804
(Utrennee) oil and gas Peiicot u3 CanmanoBCKOTO 157 62 1300034
condensate field Voyages from the Salamanovskoe
Beero / Subtotal 319 2679067 2,64%
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Oxonuanue mabn. 5 / End of Table 5
Koua-Bo | Koz-Bo %
Ka i S ;
Ne teropust Tpaduka JleTasmmsanyst KaTeropun peicoB | cymoB um Total
. Traffic category Detailing of category Qty of | Qty of GRT GRT
voyages | vessels
6 |Pabora crieruaan3npo- Peticer Bo Beeit akBaropr CMIT
BaHHOTO (hJIOTA 1 CY/10B Voyages along the entire NSR
0066(3“?{61{“? . Hayuno-uccaenoBarennsckue cyzia / Research vessels 114 26 325930
eration of specia
ﬂeI()et and supp(?rt Juoyrayburesnn / Dredgers 40 18 363615
vessels Bypossie mratdopmbl 1 6ypoBbIe Cy/1a 8 4 106396
Drilling platform and drilling vessels
Cyna cuabsxkenus, Gykeupsi, SAR 256 60 807805
Support vessels, tugboats, SAR
Bcero / Subtotal 418 1603746 1,58
7 | Jlemoxodbt (KoJI-BO Peiicol aromubix siesjokosioB Pocaromduiora 152 5 3273924
PENCOB yCJIOBHO — Voyages of Rosatomflot’s nuclear icebreakers
repeMeIeHust JIel0KO-
JIOB U3 OJ[HOIT aKBATOPHI
B ApyTyIo) Pelicpl mu3eibHBIX JI€I0KOJIOB, BKITIOUAsT PEUHbBIE 68 13 474879
Icebreakers (qty of . ; . ol
e Voyages of diesel icebreakers including river ones
voyages condition —
movement of icebreak-
ers from from one
waters to another) Bcero / Subtotal 220 3748803 3,69
8 | Tpaduk, cBga3bIBaIONIMit Peiicpl B/u3/Mesxty peqyHbIME TOPTaMU
CMII u peunyto cymno- Voyages to/from/between river ports
’_}Oﬂléiy IOI'CI/II<C'TeMt}I]1 NSR Tenrpys / Gen. cargo 117 375853
raffic linking the
and river navigation Tankepst / Tankers 149 613163
system IIpouee / Others 40 51877
Bcero / Subtotal 306 1040893 1,03
9 |IIpoekr dman CIIT. Boi- | Jkemopr razoBoro KonzjeHcara us mopra Caberra
BO3 Ta3oBOrO KoHzmeH- | Export of gas condensate from the port of Sabetta
cara . Peiicer rarkepos u3 Cabertsr B EBporry 24 2 954912
z’}arnal Lé\IG Project. Voyages of tankers from Sabetta to Europe
as condensate exports Bossparmbie peiicer 8 mopt CaberTa 25 2 994 506
Return voyages to the port of Sabetta
Bceero / Subtotal 49 2 1949418 1,92
10 | IIpouee / Others HecTpyKTypupOBaHHBIX IAaHHBIX, BKJIIOYEHBI OCTa-
Mopckue repeBosKy, TOYHBIE 3HAYEHUS OT OOIIETO YKCJIa PEHCOB U CyM-
TATOTETONHE K ITOPTaM mapuaoro GRT
Bocrounoil yactu CMII, | No structured data, residual values from the total
BKJIIOYAsI CEBePHbIii number of ocratounblie 3HaueHust voyages and sum
3aB03 U JIPyTHE BO3MOK- GRT have been included
HbI€ KaTeropuu Tpadu-
ka / Marine shippings
associated with of the
NSR east part including
Northern Delivery and
other possible traffic Beero / Subtotal 383 2835784 | 280
categories
NTOTO / TOTAL 2905 101458 545 | 100,00

of Europe and Russia: Antwerp, Bremerhaven,
Amsterdam, Rotterdam, Murmansk and Arkhan-
gelsk. All the vessels had left the Gulf of Ob waters
before the start of ice formation. A large number
of supply vessels, tugboats, as well as search and
rescue vessels, a total of 60 vessels, which made
256 voyages, were involved to ensure stable re-
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CKOM KaHas» (CyMOXOAHBIN TMoAX0AHON KaHan B OOCKoii Tyde
Kapckoro mopst). IHOyryOUTeNbHbI M BCIIOMOTATeIbHbIN
1ot 6bL1 MOOGMITM30BaH U3 PasJUYHbIX TopToB EBporsl u Poc-
cun — AntBepnieHa, bpemepxadena, AMcrepaama, Porrepma-
Ma, MypmaHcka 1 ApxaHresbcka. Bee cyza Oblin BbIBeIEHbBI U3
akBaTopun OOCKoIi ry0sbl 10 Havasia GopMupoBanus Jabaa. s
cTabuIbHONU PabOTBl HAayYHO-UCCJIEA0BATENbCKUX, OYPOBBIX
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1 IHOYTTY GUTEABHBIX PabOT ObIIO IPUBJIEUEHO GOJIBIIOE KOJIH-
YECTBO CY/I0B CHAOKeHMsI, OYKCHPOB, a TaKKe aBapUIHO-CIIaca-
TeJIbHbIE Cya — B 00IIel c10skHOCTH 60 CYI0B, BBITOJHUBIINX
256 peiicoB. OcHoBHOU 06beM pabot npuinescs Ha Kapckoe
mope. Cymmapubiii GRT peiicoB ganHOIT kKaTeropun cocTaBui
1 603 746 peructposbix ToHH, wiau 1,58% o6iero oobema.
Cenpmas Kateropusi — Jie1oKoJabHbIiH Pior. B 2020 r.
Uit obecriedeHuss 0E301IaCHOTO MODEIIAaBaHUsI B aKBaTOPHUU
CeBepHOro MOPCKOTO MyTH ObLIO 3ajeiicTBoBaHO 18 Jjieoko-
JioB. Bee nieiicTByIoIme JIeIOKOJIbI YCIOBHO MOKHO Pa3/ie/IuTh
Ha Tpu Kateropun: aromublie (B 2020 r. K 3TOM TpyTIIe Mpuco-
eMHUJICS. HOBBII JIeIOKOJI «APKTHKA», TAKUM 00OPa3soM, TaKUX
JIEJIOKOJIOB CTAJIO TISITh); JM3eJibHbIe (UX JIeCSITh); peuHble (UX
Tpu), paboTarolre B YCThAX PeK, IMPUMbIKAIOIUX K MOPCKUM
IyTSIM U Ha TOJAXOJaX K HUM, Mexay pekamu Cubupu, a Tax-
JKe B 3aJIMBaX U IIPUOPEKHBIX paiiloHax BoctoyHoi yactu CMII.
[Ipu pacuyere aKTHBHOCTH JIEJIOKOJIOB 3a OJUH PEUC YUUTHI-
BAIOTCS JIBUIKEHUE JIEJIOKOJIA OT MOpTa JI0 TIopTa WJIM paiioHa
paboT, a TakKe Iepexo]] OT OAHOTO ydyacTKa paboT K APyromy.
Bcero B 2020 r. takux nepexosos 06110 220. Peurble J1e10KO/IbI
MMeIOT HU3KNi Je1oBbIi kaace — Ice 1 u Arc 4, moatomy ux pa-
6oTa MPOMCXOAUT TOJIBKO B IIEPHOJ JieTHel Hapuranuu. Kpome
TOr0, 3MMOM MPEKPAIIAETCS CYA0X0ACTBO MEKIY CUOUPCKUMUE
pexamu. OCHOBHasI 4acTh paboOT IPUXOANUTCS HA aTOMHbIE 1 JIU-
3eJIbHBIE JIeIOKOJIBI. Bostbiie mosioBunbr (152 peiica) cosep-
IIeHbl AaTOMHBIMU Jiefjokoamu. B 2020 r. aToMOX0/1bI B OCHOB-
HOM paboTajii B 3UMHUI HAaBUTAIIMOHHBIN II€PUOJI, COBEPIINB
136 peiicoB, B TO BpeMsI Kak Ha JIETHUH MTepUOJ MTPUTILJIOCH TOJb-
ko 16. JleToM aTOMHBIE JIETOKOJIBI TIPAKTUYECKU HE Y4acTBOBA-
Jii B ipoBokax B Kapckom Mope Ha moaxonax k O6¢koii ry6e,
ocHOBHast pabora Bestach Ha Mapuipytax CMII, B BOCTOUHBIX
Mopsx. IIpoTuBonoioKHas KapTuHa Habjrogaercss B pabore
JIM3EJIbHOTO JIe0KO0IbHOTO (hytoTa. OCHOBHAsI 4acTh paboT MPo-
BOJIMJIACH B JIETHUI Tiepuo/l B KapckoM Mope — Ha Mmojxojax
Kk O6ckoii ry6e co croponsl Mbica JKemanus 1 Kapckux Bopor.
3UMOIl fn3eJIbHBIE JIEIOKOJIbI PaboTald B OCHOBHOM B IOPTaxX
Cabertra, [lyanHKa, a Takke Ha TepMuHaie «Bopora ApKTHKI»

search, drilling and dredging work. The sum GRT
of voyages within - this ;category amounted to
1,603,746 registered tons or 1.58 percent of the
total volume.

Category 7 — icebreaker fleet. In 2020, 18
icebreakers were engaged to ensure safe naviga-
tion in the Northern Sea Route waters. All operat-
ing icebreakers can be conditionally divided into
3 categories: nuclear icebreakers (in 2020, the new
icebreaker Akrtika joined this group and now there
are 5 such icebreakers in total; diesel icebreakers
(ten), and river icebreakers (3) were operating
at river mouths adjacent to the sea routes and on
their approaches, between the Siberian rivers, as
well as in bays and coastal areas of the NSR east-
ern part. In calculating the activity of icebreakers
for one voyage the movement of the icebreaker
from to the port or area of work is taken into ac-
count, as well as the passage from one area of work
to another. In total, 220 such passages took place
in 2020. The river icebreakers have a low ice class
— Ice 1 and Arc 4, that is why they operate only
in the summer navigation period. Another cause is
that navigation between the Siberian rivers stops
in winter. Most work is done by nuclear and die-
sel icebreakers. More than half (152 voyages) are
performed by nuclear icebreakers. In 2020, nu-
clear icebreakers mainly operated in the winter
period, there were only 16 passages in the summer,
while 136 in winter. In summer, nuclear icebreak-
ers practically did not participate in supporting
navigation in the Kara Sea on the approaches to
the Gulf of Ob, the main work was on the NSR
routes, in eastern seas. An opposite picture is ob-
served in the operation of the diesel icebreaker
fleet. Most work was done in the Kara Sea, on the
approaches to the Gulf of Ob from Mys Zhelaniya
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and the Kara Gate. In winter, diesel icebreakers
mainly operated at the ports of Sabetta, Dudinka,
as well as at the Arctic Gate terminal near Mys Ka-
menny. The main contribution to GRT amounted
to 3,748,803 registered tons or 3.69 percent of the
total GRT.

Category 8 is a traffic linking the NSR and
river navigation system. The Siberian rivers adja-
cent to the Northern Sea Route play an important
role in summer-autumn navigation. Sea-river ship-
pings account for almost 10 percent of the entire
traffic in 2020. Such shippings traditionally start
in July and end in October, which is associated
with the ice class of vessels operating in these di-
rections. Vessels of ice class Ice 7 account for more
than half of shippings (175 voyages), with no ice
class — 45, Ice 2 — 44. The total number of passages
from and to Siberian rivers along the NSR is 306.
The sum GRT amounts to 1,040,893 registered
tons or 1.03 percent of the total GRT. The main
cargoes in this direction are oil products and gen-
eral cargo. The highest activity in 2020 was ob-
served in the Lena River ports (65 departures and
64 arrivals), Kolyma (59 departures and 60 arriv-
als), and Yana (45 departures and arrivals each).
Less frequent shipping activity was in and out of
the Ob, Khatanga, Anabar, Olenek, Indigirka, and
Yenisey Rivers.

Category 9 — gas condensate exports from
the port of Sabetta under the Yamal LNG Project.
This is another important element of the shipping
traffic structure on the NSR. Two specially con-
structed tankers Boris Sokolov and Yury Kuchiev of
ice class Arc 7 to transport gas condensate made 24
voyages to European ports. In total, there are 49
voyages within this category taking into account
return ones; GRT amounts to 1,949,418 registered
tons or 1.92 percent of GRT of all shippings.

The remaining 383 voyages with GRT of
2,835,784 registered tons amount to 2.8 percent,
we included them in the category Others.

The above information is not official statis-
tics. The data were collected from free sources
including the AIS data and NSRA website and
structured for quantitative assessment of shipping
traffic in the NSR waters.

B paiione Mbica Kamennoro. Cymmapnsrii Bksiaz B GRT cocra-
BuJ 3 748 803 permcTpoBble TOHHBI, UTO COOTBETCTBYET 3,69%
o6mero GRT.

Bocsmasa kateropusi — 5710 TpaduK, CBA3BIBAONINN
CMII u peuHyto cynoxXoaHyo cuctemy. CHOMPCKIe PEKH, IPH-
seraforiie Kk CeBepHOMY MOPCKOMY ITyTH, UTPAIOT BasKHYIO
pOJIb B JIeTHe-OCeHHel HaBuranmu. 1lo KommdecTBy peiicoB Ha
MepeBO3KU THIIA PeKa — Mope npuxoautcst okosio 10% Bcero
tpacdhuka 2020 r. TpaguninoHHO Takue TEePeBO3KM HAUMHAIOT-
CS B MIOJIE U 3aKaHYMBAIOTCS B OKTAOPE, YTO CBSI3AHO C JIe/0-
BBIM KJIACCOM CY/IOB, pabOTAIOINX HA JAHHBIX HAMPaBJICHUSX.
Ha cyna nemoBoro xmacca Ice 1 mpuxomutest 6osree mMOJTOBUHBI
nepeBosok (175 peiicos), 6es JiezioBoro kiacca — 45, Ice 2 — 44.
OO61ee KOJMYECTBO PeiicoB OT U 10 cubupckux pek mo CMIT
coctasuiio 306. Cymmapusiii GRT — 1 040 893 perucrtposbie
tounsl, win 1,03% obiero. OCHOBHBIMU TPy3aMH Ha 9TOM Ha-
MIPABJIEHUHN SIBJISTIOTCST HeTEIPOAYKTHI M TeHEPAJIbHBIE TPY3bI.
Hauboubmras akrusrocTs B 2020 1. HabJIr01a1ach B IIOPTaX PEK
Jlena (65 ornpasiaenuil u 64 3axoma), Kombima (59 ormpas-
sternit m 60 3axomoB) u SIHa (45 ormpaBieHuit U 45 3aX0/10B).
Peske ocymiecTBISIIIOCH CyI0XOACTBO 110 pekam O6b, XaTamra,
Anabap, OseHex, Muaurupka u EHuceil.

[eBsiTas KaTeropusi — BBIBO3 Ta30BOTO KOH/EHCATa W3
nopra Caberra B pamkax mpoekra «Aman CIIT». 1o emte ogun
Ba)KHBIN 9JIEMEHT CTPYKTYPHI cyroxonHoro Tpaduka va CMII.
/lBa crenuasbHO MMOCTPOEHHBIX TAaHKEPA /IS TIEPEBO3KHU Ta30-
BOI'0 KOH/leHcaTa JieoBoro kiacca Arc-7 — «bopuc Cokosos»
n «lOpwuit Kyunes» — coBepmuin 24 peiica B eBpomelickue
opTHI. Beero ¢ yueToMm BO3BPaTHBIX PEiiCOB B IAHHON KaTero-
pun HacunTthiBaetcs 49 peiicos, GRT cocransier 1 949 418 pe-
ructpoBbix TouH, win 1,92% GRT Bcex 1epeBo3ok.

Ocrasumnecst 383 peiica ¢ GRT 2 835 784 perucrposbie
TOHHBI COCTABISISIIOT 2,8% 006111er0 06bheMa, MBI BKIIOUMIN UX
B KaTteropuio «IIpodees. IlesreBoe HazHayeHme peiicoB JaHHOMI
KaTeropuu Gy/eT U3yIaThCs TOTOTHUTETHHO.

[IpexcraBiennast Boitie nH(GOpMaINs He IBJIETCSI 0Pu-
UATbHON cTaTucTrKOM. CBemernst ObLTH cOOPAHBI U3 Pa3Iny-
HBIX OTKPBITBIX MCTOYHMUKOB, BKJo4as ganHple AVIC u caiit
ACMII, u cTpyKTYpUPOBaHBI B 1IEJISIX KOJIMYECTBEHHON OTIEHKHT
cynoxoxHoro Tpadguka B aksatopuu CMII.

e
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CEBEPHBIM MOPCKOM Iy Th:
JAVUHAMMKA I'PY30BbIX [TEPEBO30OK B 2014—2020 IT.
M UTOTH 2020T.

NORTHERN SEA ROUTE:
DYNAMICS OF FREIGHT TRANSPORT IN 2014—2020
AND 2020 RESULTS

i-l\'

Cesepnblit Mopckoit myTh (CMIIT) — kamepTon addekruBHOCTH paboThl Becero CeBEPHOro MOPCKOIO TPaHC-
IIOPTHOTO KOPU/IOPA — MOPCKOW TPAHCIOPTHON KOMMYyHUKaIuu Poccuiickoi @em_:ml/l ot bapentesa 10 bepun-
rosa Mopsi. B Hacrosiiee Bpemst MarucTpaabHoii sagaueit CMII apigercs obecnedeHie BblB03a TPOAYKIMY 1 3aB032a
IPY30B /UTsT He(hTEra3oBbIX U TOPHOPYAHBIX MTPOEKTOB, PEATN3YEMbIX Ha ero Tmobepekbe. PasBuTHe CCTEMbI KPYTJIO-
TOMYHON TpaHcTopTHpoBKU 1o CMIL, ompe/estiorieil, B CBOO 0Uepelib, HEOOXOIMMOCTh PA3BUTHST JIEOKOJIBHOTO,
HABUTAIIMOHHOTO, THAPOMETEOPOTIOTHIECKOTO U aBAPUIHO-CIACATETLHOTO 00eCeYeH s, BeeT K (HOPMUPOBAHUIO
MEKIYHAPOIHOTO MOPCKOTO TPAHCIIOPTHOTO KOPUIOPA.

3alagamMu TTOITOTOBKY TIPEACTABICHHBIX MATEPHATIOB GBIIN aTh OOIILYIO XapaKTEPUCTHKY PASBUTHSI TPY30BO-
ro cygoxoncrsa Ha CMII ¢ MoMeHTa Hadasa PeryJasapHbIX crarucTudeckux Habmoxernii @IBY «AxMunucTpanms
CeBMOpITYTH»>; TTOKa3aTh JUHAMUKY KaGOTasKHbIX, SKCITOPTHO-UMIIOPTHBIX U TPAH3UTHBIX TIEPEBO30K; ANHAMUKY W3-
MEHEHUS BKJIaJIa TPYIII IPY30B, MOBLIIEHUE JEIOBBIX KJIACCOB 1 JIEIBEIITa TPY30BBIX CY/I0B, 0COOEHHOCTH MEPEBO30K
COKVKEHHOTO TIPUPO/THOTO Ta3a; IPOJIEMOHCTPUPOBATH MIMPOTY 337144, PEIIAeMbIX JMHEITHBIM JIeIOKOIbHBIM (hJI0TOM
B akBatopur CMII. Mbr mosiaraeM HETIPEMEHHBIM YCIOBHEM T (HOPMUPOBAHNST 0OBEKTHBHOTO TOHUMAHWS Pa3BU-
tuss CMII moaroTOBKY U TIpe/icTaBIeHIe CUCTEMATU3MPOBAHHBIX CBEAEHUI O PAa3BUTHN aPKTHYECKOTO CYI0X0/ICTBA
POCCUICKIIA 1 MEXKyHAPOAHON OOIECTBEHHOCTH Ha PEryIsiPHOI OCHOBE.

Muxann ['puropses,

Pabouas epynna no sonpocam paseumusi Ceseprozo mopcrozo nymu Locyoapcmeennotl KOMUCCUL 1o 60Npocam
passumus Apxkmuxu; nayuno-mexnwuweckui cosem Munmpanca Poccuu; Hayunoii cosem Poccuiickoil axademuu nayx
10 U3yueru1o ApKkmuxu u AHmapxmuxu

The Northern Sea Route (NSR) is the tuning fork for the effectiveness of the entire Northern Sea Transport
Corridor — the maritime transport communication of the Russian Federation from Barents to the Bering Sea.
Currently, the main task of the NSR is to ensure the export of products and the delivery of cargo to support oil
and gas and mining projects implemented on its coast. The development of a year-round transportation system for
NSR, which determines the need for the development of icebreaking, navigation, hydrometeorological and emergency
rescue support, leads to the formation of an international maritime transport corridor.

The task of preparing the submitted materials was to give a general description of the development of cargo
shipping on the NSR since the beginning of regular statistical observations of the Northern Sea Route Administration,
to show the dynamics of coastal, export-import and transit transport; changes in the contribution of cargo groups;
improving ice classes and deadweight of cargo ships; features of liquefied natural gas transportation; demonstrate
the breadth of tasks solved by a linear icebreaker fleet in the NSR water area. We believe that the preparation and
presentation of systematic information on the development of Arctic shipping for the Russian and international public
on a regular basis is a prerequisite for the formation of an objective understanding of the development of the NSR.

Mikhail Grigoryev,

Working Group for the Development of the Northern Sea Route of the State Commission for the Development
of the Arctic, Scientific and Technical Council of the Ministry of Transport of Russia, Scientific Council of the Russian
Academy of Sciences for the Study of the Arctic and Antarctic
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IJKCIIOPTHBIE ITEPEBO3KIM OCHOBHBIX BUIOBTPY30B B 2020 r :
C)KVKEHHBIM TPUPO/IHDBIN TA3
HEDTH U TABOBBIN KOH/IEHCAT

OKCIIOPTHBIE ITEPEBO3KIM OCHOBHBIX BUJOBTPY30OB B 2020 r:
COKVKEHHDIM ITPMPO/IHDBIN TA3
HE®TbH U TABOBBIN KOH/IEHCAT

MocraBku CIMIN Ha nopTbl EBponbl 1 A3un B 2020 roay / LNG Supply to Europe and Asian Ports in 2020
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Mpambie noctaBku CIMIM Ha nopTbi A3um B 2020 roay / Direct LNG Supply to Asian Ports in 2020

LG sy
i . Deivery
POIPD arirasl vidurnn
150 thousand lonres

061bembl nepeBosok CII B 2020 rogy no HanpaB/ieHUAM

CcyAamMu pasfyHbIX Nef0BbIX KNaccoB
LNG Transportation Volumes in 2020 to Destinations
by Vessels of Various Ice Classes

[Jluamuka nocraBok Ha noptbl Asun /Dynamics of Deliveries to Asian Ports
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AnHamMmunKa BbiBo3a HepTn U3 akBaTopun CeBMOpNy TN CyAamn pasfiNyHbIX JIej0BbIX KNaccoB
Dynamics of Oil Transportation from the NSR Water Area by Vessels of Various Ice Classes
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[AunHamuka BbiBo3a HedpTn U3 akBaTopuu CeBMOpNyTU CyAaMu pasfnyHoOro AeABeinTa
Dynamics of Oil Transportation from the NSR Water Area by Vesselss of Different Deadweight
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ANHAMUKA TPAH3UTHBIX IIEPEBO3OK/DYNAMICS OF TRANSIT TRANSPORTATION

TpaH3uTHble nepeBo3KM no CeBmopnyTn. HanpasneHna nepeBo3oK TpaH3uTHbIE NepeBo3KM nNo CeBmopnyTn
Transit Transportation on the NSR. Directions of Transportation CTpyKTypa rpysonotoka B 2020 rogy
Transit Transportation on the NSR

Cargo Traffic Structure in 2020
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RUSSIA

The Arctic Herald

PABOTA JIEJIOKOJIbHOTO ®JIOTA / OPERATION OF THE ICEBREAKING FLEET

Pa6ota nuHelHbIX negokonos B akBatopun CMI B 2020 rogy
Operation of Linear Ice Breakers in the Water Area of the NSR in 2020
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Pa6ota BHe npoexToB B akBatopuu CeBmopnyTy / Work outside the projects in the NSR water area
IR s o g g e St I s
NPOBO/KA CYSOB B BOCTOUHOM CeKTope (eBMOPNYTY, BK1I. TPAH3UT ; o
icebreaker assistance of vessels in the NSR eastern sector, indl. transit E npoBoaKa cynos obecneyerna "HOBAT3K" / pilotage of NOVATEK support vessels
I conposoxcenve Ha BOcToK o CeBmopnyT# / escort of gas carriers to the east along the NSR ﬂiﬂ?ggﬂ:’&oaesggggcee“?‘;‘r"t?]EYE‘?Z”OE’-"IUS}%MWH;&T:
B e ety of he Nororn Heet e e <o e P08 epe3 MOPCKOE KaHan ANGTHGKC U KOHAEHCaTOB0308
9 ,p R . Jtouri P he North Pol - icebreaker assistance of the Yamalmax and condensate carriers through the Morskoi Kanal
I vy icrieckue peiice wa Cesepbii nomiac / tourist voyages to the North Pole [ oMocToATenbHie pelich 133080308 B BOCTO4HOM (eKTope CeBMOEI‘IyTM
Hax0XieHue B aKBatopuit (eBepHOro JIefioBUTOr0 0KeaHa BHe CemopnyTu independent voyages of gas carriers in the eastern sector of the NS|
staying in the water area of the Arctic Ocean outside the NSR I rpoz0nka cynos o6ecneuenia "Boctok-Oin" / icebreaker assistance of Vostok-Oil support vessels

HaxoXzeHue Ha 6ase ATom¢nota unm B Mopckom nopty MypmaHck

stay at the Atomflot base or?n the seaport of Murmansk [
- obecneyeHme SKCNeAULIOHHBIX paboT B akBatopun (eMopnyTH

provision of expeditionary work in the NSR water area

nepyoaibl HaBUraLyK B 3amep noptax 6e3 1ef0KoNbHbIX NPOBOAOK
periods of navigation in freezing ports without icebreaker icebreaker assistance

Wudorpacduka noarorosiena OO0 «Tekon» u OI'BY «Anmunncrpaius CeBMOPITyTH» B paMKax HH(GOPMAIIMOHHO-aHa-
JIUTHYECKOTo obecriedenust perenus 3aiad ockopropaiu «Pocatom». Pycckosi3bratast Bepcust pasmenieHa Ha caiite Tocynap-
CTBEHHOI KOMHCCHH 110 BOIIPOCaM pasBuTust ApKTHKHY - https://arctic.gov.ru/wp-content/uploads/2021,/02,/2020.pdf.

The infographic has been prepared by LLC “Gecon” and FSBI “Administration of the Northern Sea Route” as part of
the information and analytical support for solving the tasks of the State Corporation “Rosatom”. The Russian-language version
is available on the website of the State Commission for the Development of the Arctic - - https://arctic.gov.ru/wp-content/
uploads/2021,/02,/2020.pdf/
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