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FOREWORD - TNSROP WORmG PAPER
＼

INSROP is a five-year multidisciplinaTy and multilateralresearch programme,the main phase of which coⅡlmenCed

in June 1993･ nethree pnncipal coopera血g partners are CentralMarine Research & Design hstitute

(CN叩, St･ Petersburg, Russia; Ship and OceanFoundation (SOP), Tokyo, Japan; and Fridtjof Nansen

Institute (m), Lysaker, Norway- The INSROP Secretariat is shared between CNIIMF and FNI and is located at
FNI.

INSROP is split into four main projects: 1) Natural Conditions and Ice Navigation; 2) EnvironmentalFactors; 3)

Tradeand Commercial ShippingAspects of the NSR; and 4) Political, Legaland Strategic Factors. Tbeain of

INSROP is to build up a howledge base adequate to provide a foundation for long-termplamg and decision一

making by state agencies as well as private companies etcl, for purposes of promoting ra-tionaldecisionnaking

concemlngthe use of the Northern Sea Route for transitand regionaldevelopment.

INSROP is a direct result of the nomalization of the intemational situationandthe Murmanskinitiatives of the

former Soviet Unionin1987, whenthe readiness of the USSR to open the NSR for intemational shipping was

officially declared. The Murmansk hitiatives enabled the continuation, expansion andintensification of traditional

collaboration betweenthe statesinthe Arctic,including safetyand efficiency of shipping･ Russia, beingthe

successor state tothe USSR, supportsthe Murmansk Initiatives･ The initiatives stimulated contact and cooperation

between CNIIMFand FNI in 1988 and resulted in apilot study of the NSR in 1991･ In 1992 SOP entered INSROP

as athird partner on an equalbasiswith CNIIMFand FNI･

The complete series of publications may be obtained fromthe FridtjofNansen lnstitute･
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Preface

The purpose of this report　⊥S　亡o provide Sub-progTam工
TTNatural Conditions and　=ce NavlgationT. with a nautical

approach and opera亡土onal aspects res.ardlng~ naV19.at10n and

comnlca亡土on on the Norヒhern Sea Route.　The work related to

customizing of modern information technology (=T) has

baslcally been carried ou亡　ヒhrou9-h consulヒat土ve meeヒ土n9`S and

letters to the project leader of projeCt　=　3_1 "Design Of

工nfoma亡1on Sysヒem一一　and wュll no亡be included ln this reporL

Most of the activity in 1993　was dedicated to collection of

relevant data for future reports concerning.亡be field of

routing and navigation on the Northern Sea Route (NSR) _　The

repor亡W土11 be dlv土ded　土nt○　亡wo vo1umeS′　亡he presen亡be土ng･ the

first_　The second will fulfill the need of a comprehensive

description of the NSR and the accessible technology and

techniques for navlga亡ingl rOuting~ and navigation-trairT'in9 in

Arctic waters_　The report will be draⅥ1 uP Within t主･!e

framework of future operational courses in Arctic navlgation′

which will probably become compulsory when the ongoing reform

of the lce class土f土caヒ土on of sh土ps has entered　土n亡o force.

The　王1rst volume has been delayed by four mon亡bs due to ユate

buds.e亡　agTeemenL However　亡he described work of　ヒhe 1994

activities (volune　2) will as far as can be seen today be

completed on schedulel appearing in I)ecerrber 1994=-　A

preliminary description of the contents of volume　2　appea_rs in

the presen亡Volume 1-　One o王　ヒhe　ヒasks of this proコeCヒ　has

been亡o inform actual operators of vessels ln Arcヒ土c waters

about the process along the NSR･ This has been done through

articles published in various shipping magazines in

S candlnav土a.

I would like to thank Muma_nsk Shipping Company and the
Canadian Coas亡　Guard (CCG) ′　and　土n par亡土cular V土ctor Santos

Pedro of CCG for hospitality,important information and

cooperaヒ土on ･

I:-Lt:__-_ ∴ __T

Norvald X] erstad

Project Mana･ger

M　&　R　-　June　1994
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Contents of volume 1

Pa_ge

preface ....一.._....._一.._.................一一一一.-_...　　　　1

Abbrev土a亡1ons　..‥.‥‥..‥.‥....‥..‥_.-‥...‥‥

1 Nautical publications and reference material for

navigation on me Northem SeaRoute (NSR). ‥... ‥. -

1_1 Geographical　=nfomation System,

developed by　=NSROP　_日日日日__日日.日日_日日_

1.2　Adm土ralty Charヒ　catalog.ue　‥‥ー‥.‥..‥-‥.‥

1_3　Sailing directions　_日日.日日.-日日_____日日H

l.4　0cean Passages of the World HH_._日.日日___

1_5　Notice to Mariners and NAVTEX H H H__日日____

1･6　Admiralty List of Lights :-･･･--･-･･-･-･-･-･･･

1_7　Admiralty I｣ist of Radio slg.nals (Vols_ 1-6) .･

1･8　Admkalヒy Tlde Tables ･-一一-:-･-I-･･･--

1.9　Sea CharヒS′ 1nclud土ng` Elec亡ronlC Charts. ..‥_

1･10　0ヒher relevan亡　publ土cat土Ons for

Arcヒ土c Nav19'aヒ1on.

2 Regulations fわr Navigation on the Northem Sea Route.

2-1　NSR reg.ulations

2.2　MARPOIJ COnVenヒion

2.3　　SOLAS convention

2.4　Load　工｣ine convention　__._日.日日__..日...一.一.

3 NavigationAids on the Northem SeaRoute一. ‥... ‥ ‥.

3･1　CharヒS′　daヒum and proコeC亡土ons　-‥.‥‥..‥.‥

3･2　Electronic Navigation Aids ･･:-･---･･････････

3･2-1 NAVSTAR Global Positionln9-　Sysヒem (GPS)

3.2.2　工JOran-C / Chayka　.‥_...‥.‥‥-一一一.‥

3_2_3　Mars-75　_._.-_一..

3･2･4　0ther systems .‥

3_3　Radio and Rada_r Beacons

3･4　Buoyag~e System

4　Radiocomunicationsystems　-‥一一一‥‥.

4=_1 Coast Radio stations and Ports　_______日日____

4-2　Relevanヒ　Non-Russian S亡atlons　_..一一.一.一一一.‥-_

4･3　Satelllヒe Comnlcat土on System　‥‥‥･一･一一‥‥

M　&　R　-　June　1994
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5　Routes anddistances ..‥‥一一.ー‥..‥‥‥ー‥‥.‥..‥

5-1　Translt routes

S_2　Distance tables for the NSR and adjacent waters

5-3　Suez and Panama limitations ････:･････････････

5_4=　Draft and ice dependency for navigation on NSR

5-5　工mporヒanヒ　S亡ralヒS ･‥-.‥･.‥‥-一.一一一--‥..

6　References　__日日___日日_日日___日日___日.日日_______

Preliminary contents of Volume 2

( Planned completion Decelnber 1994 )

Operaヒ土Onal aspecヒs

passag`e plannln9

工ce surve土11ance

Modern routing technology

Radar nav1g"a亡土on ln lce

High latitude problems

Ⅳav19`atlon　⊥n　土ce

Safe speed

Convoy operations

Shlp stablll亡y

Contingency planning

Cr土亡ical s土ヒua亡土ons

Ship Technology

Classlflca亡土on mles

Hamonization of ice-classes
工cebreakers

Merchant Ships

Damag.e S亡a亡土stlcs and acc土dent analysュs

Term土nolo9y for　エce nav1g.at土on

M　&　R　-　JuJユe　1994
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Abbrevi ations

ユ_Ⅴ

ALRS Admiralty Lis亡　of Radio Staヒions

CCG Canadian Coast Guard

CNHMF Central Marine Research　& Deslgn　=nstitute, Russia

ECD工S Elec亡ronlc Chart D土splay and　工nformat土on System

FESCO Far East Shipping Company

GLONASS Global Navigation Satellite System

GMDSS Global Ma-ritime Distress and Safety System

GPS Global Positioning System

HF High Frequency

=ALA　　　　=nヒernational Association of Lighヒhouse Authoriヒies

=MDG　　　　=nternational Maritime Dangerous Goods Code

=MO　　　　　=nternational Maritime Organization

=NSROP　　=nterna-tional Northern Sea Route Project

LORAN Long Range Navigation System

MARPOL Maritime pollution Prevention Convention

MF MediumFrequency
MSC MurmanSk Shipping. Company

n_m_　　　　Nautical Mile (1852　meters)

NP Na-utical Publications (British Admiralty)

NSR Northern Sea Route (Northeast Passage)

SAR Search And Rescue / Synthetic Aperture Radar

SOIAS /　Safety Of Life At Sea (=MO-cony.)

VHF Very High Frequency

M　&　R　-　Jtlne　1994
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1　Nautical Publicationand reference material for

navlgation on血e Nor血em Sea Route.

For professional sh土p nav19.ators there　土s a mass of

publ土cat土ons available as a　亡○○l for better plamlng. and more

eff土C土en亡　sa土1土ng~-　Some of them are compulsory and others

optional_　According to international law the officers have a

duty　亡o keep themselves updated on available lnforma亡土on

sources aヒ　all　亡1mes and develop rouヒ⊥nes　亡o ensure　亡hat the

infomtion is updated to the latest possible level_

Most of the publications covering the whole world are provided

by US and Br土亡1sh Adm土ralty′　buヒ　when　土t comes　亡O the Nor亡hern

Sea Route (NSR) the published material is based on sparse and

obsolete maヒer土al some亡土mes　ヒ○ヒally lacking. Vlヒal ln王oma亡1on.

The international opening of the NSR will induce a timely

updating and extension of nautical publications. The　=NSROP

proコeCヒ　土S　土n addlt10m亡○　ヒbe lnヒernaヒ土onal hydr〇g.raph土C-　and

=MO related organizations important in promoting this process_

工n　亡h土s chap亡er　工W土11 now make a sumary of nau亡土cal

publ土cat土ons and　王ocus on　亡he NSR-updates.

1.1　GeographicalInformation System (GIS), developed by mSROP.

When　工ⅣSROp was s亡arヒed ln 1993　development of a G工S sysヒem

for the NSR was initiated･ The purpose of the system was to

store , retrieve, integrate and analyZ:e infomation obヒained

土n the proコeC亡s relaヒed　亡○ Naヒural Condl亡ions′　工ce Nav19-aヒ土on

チnd Environmental Factors (L即まsl94=) ･ Queries related toヒhese
⊥ssues can be analyZ;ed and displayed on a pC-based　亡em土nal

with windows-based ArcView software. Examples of qTleries:

what 1mpac亡wlll a poヒenヒ1al oil-spill have on　ヒhe

enviro工mIent in a glVen area_ ?

whaヒkind of facilities are accessible in a g'lVen POr亡?

Wha亡　土s the probabll土ty of meet土ng■ ice ln a g'1Ven area a亡

a　9.1Ven time ?

Detailed_ informatic)n on　ヒhe封SR GIS-sysヒem can be

ob亡a]_ned　王rom　ニ

SZWEF一皿
N17034　TronAeim

Nomy

M　&　R　-　June　ユ994
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The system wュll contr土buヒe w土ヒh l工ⅥpOrヒan亡1nfo工ma亡土on both for

land-　and ship-based plaコning-　An example of an initial map

can be seen on figure 1_1.

FicTure 1.1 ExaLrPle on display from GIS system based on

ArcView sof亡l侶re_　NSR is indicated as a white

line on the initial map (Lqvlis′94).

1･2　Admiralb, Chart Cataloglle叩131)

This catalogue is an integral part of a vessel's chart and

publlcatlon outfl亡.二七　土s published by　ヒhe Hydrog.rapher of　亡he

Navy and can be obtained through an agent_　The catalog-ue lists

alュ charts currently produced by the Br土ヒ土sh Admiralty and

displays the coverage diagrarrmatically_　The publication will

M　&　R　-　June　ユ994
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1.5　Notice to Mariners and NAmX

The weekly edition of Notice to Mariners is the principal

method of keeping Admiralty charts and publications up to

da亡e′　and ls published by the Brltish Admlral亡y.ェnfomヒ土on

on new shoals, destroyed. navigation marks, etc_　can be found_

An annual summary of the Notice to Mariners can be obヒained.

The Notice has relevance to NSR when the Russian Hydrographic

Off土ce exchang.eS lnformation w土ヒh亡he publisher. Update on

electronic charts cPn be obtained on magnetic / optic media or
by satellite communication link･ The compulsory NAVTEXISYStem
will also contr土buヒe with nauヒ土cal updates ln an eff⊥clent

manner･ The NAVTEX system receives messages from different

coast-radio stations and warnings are printed automatically-

The NAVTEX coverage of the NSR is still insufficientl but will

in future probably be updated to the compulsory GMDSS system

(Global Maritime Distress and Safety System) _

1･6　A血nkalty list of Lights PP184, vols. A-L)

This publication or equlValent publication from other

countrles　土s compulsory to carry on ships.工t con亡alns detalls

of all navigation lights, including light buoys significant to

noml nav19▲aヒion.工ncluded ls also lnfomt土On on luminous

ranger fog signals, etc_　Different areas are covered by

different volumes and volume L covers the entire Arctic except
for Canadian and US terr土ヒory. Unfortunately data covering- the

area between Dlkson and亡he S亡ral亡　of Ber土n9- has no亡been

released from the USSR, and is consequently missing-　The

lnヒerna亡10nal development of the NSR w土11 hopefully 冒.1Ve

access　ヒ○　these data for publishing. 1n future issues. The llst

1s nomally updated every 15 mon亡hs･

1･7　A血nkalty List of Radio SignalS叩281 - 286)

工亡　土s a compulsory requ土remenヒ　ヒo carry these　6 volumes (or

equ土valen亡) on ships equipped accord土ng･亡o GMDSS.

Vol.1 Coast Radio Stations. =n this volume data and
service from the coast radio stations are listed_　Part l

of this volume　土s relevant　亡○　ヒhe NSR and　土nforma亡ion on

ヒhe fo11ow土n9-　5tatlons can be found二

-　Mumnsk ⅧⅣ)

-　Mezen (UZT)

-　Kandalakcha (UZ=)

-　Amdem (UPM)

-　=garka (UFR)

-　Egvekinot (UxO2)

-　Ust-Ramtcba亡sk (UOS2)

-　Arkhang.el∈;k (UG吉)

- One9■a (UZS)

-　Narlan-Mar (UOY)

-　Dlkson Ostrov (UPV)

-　Provedenia Bukhta (UCZ / UPS)

-　Anadyr (U工F2)

M　&　R I June　1994
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_

No infomation is accessible between Dikson and
Provedenia _

The accessible coast stations and services appears in figure

1.2′　below.

Pmvidenia 

亡肌∝⊂打jZLICEe) 

0.YtWCBY▲ 

Q 

普?:,77,Tyyo:uuT=vv無芸r護憲や 惑.I--i'如何専一QHg講義Roublwu RAdiostaldonson 

ct,野師Cr¢(ヘTTe==TTCelqPQq=抑 

FicTure 1_2 Radio stations on the NSR, referred to in the

Admiralty List of Radio Stations. Coverage and

range vil depend on the atmospheric conditions

( F -　Facsimile, T -　telephony, Te　-

telegraphy) ･

Vo1.2　Rdo. Navlgational Aids, Electronic Position-Fixing

systems and Radio Time slg'nals. This volume glVeS
⊥nforma亡ion on.rad土obeacons′　racons (Radar beacons) and

other electronic navigation systems _　=nfomation related

to the Xara Sea and　亡he approaches　ヒo the ⅣSR are qulヒe

g'ood, but between Ostrov Baranova (E840141) and Mys
Dezhneva (W169043J) there is no info工mation, ref. figures

1.3　and 1.4.

M　&　R I June　1994
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Figure 1_3 Radiobeacons and Racons in the Kara Sea_

(sq71areS　- Radiobeacon′　u皿derlined recta皿gles　-

Racon) _

Ficrure 1_4

Russian radiobeacons

in the Strait of

Bering(there are no

Racons) _

M　&　R　-　June　1994
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Vo1.3　Radio Weather services and Navlgational Warnings.

This volume gives important infomtion on the schedule
and meteorological services transmitted from different

stations_　Navlgational warnings on NAVTEX are also

described_　For the NSR there is informat_ion on

meteorological ser√ices from the following stationsニ

ー　Beringovskiy

-　provedenla Bukh亡a

-　pevek

-　Tiksi Bukhta

-　Mys Chelyuskina

-　D⊥kson

-　Amderma

-　Arkhangelsk

工n王omaヒion on NAVTEX　ヒransm土sslon ls no亡　currenヒ1y

ava土1able between Arkhang■elsk and the Sヒralヒ　of Ber土n9-.

エn fac亡　a planned s亡aヒ土on ls　土ndlcated ln pr○Veden土a

Bukhtal Close to the Strait of Bering_　=n this area the

sh土ps wlll also have access　亡○ tJS-Sヒaヒ1ons　土n Alaska.

Vo1.4　HeteorologlCal Observation Stations. This volume

glVeS an account Of the meヒeprologlCal obsen′ation

staヒ土Ons around　ヒhe world.工n　ヒhe coastal regユOnS Of　亡he

ⅣSR　亡here ls　土nfomat土on on more　ヒhan　20　Sヒat1ons′　as

indicated on figure 1_5.

Figure 1_5 The dark squares indicates Meteorological

Observation stations oヱユ　the NSR_

M　&　R　-　J皿e　ユ994
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Vol･6　Vessel traffic services, Port operations and pilot

stations. Thls volume prOVldes part土culars of radio

sヒa亡⊥Ons workln9. 1n　ヒhe porヒ　opera亡1ons and　土nformaヒ土on

servlces′　servlces to assist vessels requlrlng` pllo亡S′

and services related to traffic control_　Diagrams to be

used are also included. For　亡he NSR　土nformaヒ土on on the

王011ow土ng. areas/porヒs can be found:

-　Yug`OrSkly Shar

-　Yenlsey R土ver

-　Zgarka

-　Port ProvidenlYa

There is no infomation on the intermediate area from
Yen⊥sey r土ver　ヒ○　the Ber土ng. S亡ra土七･

1.8　Admiralty Tide Tables叩201-203).

Volume 1 (Np-201) ′　cover土ng` European waters and　亡he enヒ土re

NSRl is an annual publication giving daily prediction of high

and low water for a number of standa_rd ports / locations･ For

loca亡1ons between the standard ports′　predlc亡ions are based on

various Correc亡1ons　亡○　亡he standard ports. Ha-on土c cons亡an亡s

for the theore亡ical calculat土Ons are also 1土S亡ed for　亡he

different locations_　Along the NSR and the adjacent area-S

there are approx土maヒely　30 locations for tidal predlct土on･ The

亡土dal pred⊥Ctions tend亡o move　亡owards elecヒron土c means′ like

PC-based chart and planning. PrOgramS･ Such prog■ramS are also

ava土1able on　ヒhe NSR.

1.9　Sea Charts, including Electromic Charts.

The sea chart is probably the most important planning tool for

safe navigation_　For the NSR there are very few non-Russian

charts usable for nav19"aヒion. On the other hand there are

quite a lot of good Russian charts. Unfortunately not all of
the Russian charts are released for international shipplng-

Fc)r planning and open water sailing purposes the　600　and 900

series (most of　ヒhem土n l=750′000　scale) are g.00d.工n narrow

s亡ralヒS′　rlvers and close　亡○　亡he coast more de亡alled charts ln

scales down to 1:50,000　are required. Frames On the accessible

Russian charts (1994= / 1995) are shom in figures 1_6　- 1-10.

(CN==MF,94) _
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FicTure 1.10 cc)verage of Russian charts released for

international shifPユng in the Berillg Strait

area　★ノ.

*) NOTE that some of the charts framed in figures 1.6 I 1.10

are under cons土derat土on for ln亡erna亡土onal release　土n 1995

(CN==MFI　94).

Electronic charts are rapidly be土n9~　developed for use　土n

computerized chart systems_　The Russian company Transas Marine

ls aヒ　presenヒ　the only company prov土dlng` pC-based seacharヒs

for the NSR･ The program is also an excellent planning tool
I

for navigation in all parts of the World_　The Transas system

is marketed in Europe by RACAL Ltd_　Accessible charts are the

same aS　亡he released paper charts-　They are prepared　土n a

王ormaヒ　compaヒ1ble to ECD工S standard (DX-90) ′　descr土bed ln己be

nautical class noヒaヒion ln the classlflca亡土on soc土e亡土es-　The

Transas system can be interfaced to an electronic navigation

aid like eps and present a picture like the one on figure

1-ll-　The British Admiralty will also offer most of their

seachar亡S　土n a scanned′　electronlc foma亡′　prepared for

ras亡er-scan elec亡ronlc cbar亡　sysヒemー　There　⊥s ln fac亡　reason

亡o believe tha亡　such scanned charts wlll noヒ　be accepted as

full ECDエS.
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FigTlre l･1ユ　　甲i?al牢splayd from the TrellSaヲElec干r?牢F

chart system_　This conpanyユS at Present the

onユy conpaヱlY issuing electronic seacharts from

the NSR (1994). position from a Navigation

system can be projected onto the chart_　This

illustration is from the Southwest Coast of

Nomy and additio工lal infomtion is preseヱユted

ilユ　the bottom window.
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1.10　0ther relevant publications for Arctic Navigation.

-　Arct土c Survival Equ土pmen亡　Sヒandard (CCG)

-　The Mariner's Handbook (NP-100)

-　SOLAS-　Convention (=MO)

-　MARPOL-　Convenヒion (=MO)

-　Mersar Manual (=MO)

-　The Nauヒ土cal Almanac (Np-134)

-　=ce Navigation in Canadian wa_ters (CCG)

-　Arct1c water po11ut⊥on　王)reven亡1on Act(CCG)

工n add土亡1on亡○　ヒhese publ土ca亡⊥ons　亡u亡or土al computer-based

training courses have been developed_　One is the .1=ceXpertl.,

an lnteract土Ve approach　ヒ○　土nstmcヒ1on　土n　土nterpreヒ1n9･ Sea lce

lnformat土On from syn亡het1c aperヒure radar (SAR)土mag`ery. One

of the display modes from =ceXpert is shown in figure 1_12_

Fiq71re 1_8 A EAR image from the tutorial SAR-

inteヱpretation program rceXpert･ Through a PC-

program ship operators can learn basic theoヱy

alld practise ice-image interpretation_

M　&　R　-　June　ユ994
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The ZceXperL pro9-工でLm is developed by　=

Norlan8. Science　& Eng.lneering Ltd_

904-280　Albert Street, ○ヒtawa

Ontarlo Xl王) 5G8J Canada.

Additional infomation on lT=ceXpertlT can be
obtained from Nordland Science ltd_

M　&　R　-　June　1994
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2　Regulations fわr navlgation on血e Nor血em Sea Ro血e

After Michail Gorba-chevJs Mumansk Initiative in 1987　to open

the Northern Sea Route (NSR) fc)r international shippingl

regulations for navlga_tion have been worked out by the NSR-

administration-　The regulations give a definition of the NSR

as a na亡土onal　亡ranspor亡a亡土on artery situated w土亡hln亡he

econom土c zone of Russ土a･ The route ls llm土亡edヒ○　亡he wes亡by

the enヒrances t○　亡he Xara Sea and亡he mer土dlan mnnlng` nOr亡h

from Mys Zheleniya (Northern Novaya Zemlya) _　To the east the

rouヒe　土s llml亡ed by the parallel of　660Ⅳ 1aヒ1亡ude and亡he

meridian of 1680581371 1W longitude-　The northern boundary is

the econom土C　2:One Of Russia.

2.1 The NSR-regulatioIIS

The present regulations were approved by the Ministry of

Merchant Marine in Septelnber 1990, entered into force on july

lJ 1991 and were published in Notice to Mariner占♯ 29, june

13′　1991.

Applicaヒion for preliminary pemission for

navigation on the NSR can be submitヒedヒ○　=

Northern Sea Route Administration

1/4=　Rozhdestve血ka, Moscow

lO3759　Russla

(Telex 411134=　丑甘ⅣK SU or　411197)

Application shall include d･etailed data of vessel and omer
includ.ing ･-

l Name of ship, Flag, Port of Registry, Shipowner (full

name and address) _

2　　Gross / Net tonnage Rep-T-

2_1 Full displacement figures-

3　　Main dimensions (length, breadth, draft) , output of

ma土n eng'1neS′　Speedr delivery year from shipyard.

M　&　R　-　June　ユ994
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4　　工ce-class and class土王土ca亡ion socleヒy′　date of lasヒ

examination _

4.1 Consヒmct1on of bow (工ce-knife or bulb)

5　　Expected time of sailing through the NSR

6　　エssue of cer亡土f土cate o王　土nsurance or other

f土nanclal secur土亡y ln respec亡　of clv土1 11ab土1土亡y for

env土ronmental po11u亡土on damag`e.

7　　Alm o王　salllng. (COmerClal voyag-e′　亡our土sm′

sc土enti王土c research′　e亡C.)

The final permission to pass through NSR, such as dates,

region Of navigation and conditions of ice-pilotage will be

given by an NSR-administration representative after a survey
of the vessel-　The sun′ey can take place in any suitable port,

and costs wュll be covered by the vessel concemed. Deヒalls of

the responsible escort must be clarified by the Mumnsk
Shipping Co_ (MSC) (if eastbound) or the Far-East Shipping Co･

(FESCO) (1f westbound) -

工王　ヒhe sh土p′s ac亡土Ⅴ土亡y土ncludes　王ish土ng'′　tourism or sclent土王土c

research a special request has to be sent throug.h the Ministry

of Fore19n Affairs of Russia_　Payment for ice-breaker escort

and p⊥1ota9'e　土s stipulated ln亡be contract and are nomlly

based on亡he d土splacemenヒ　○王　ヒhe ship.

To obヒa土n pem土ss土on the vessel has　亡o satisfy　亡he
TTRemユirement for　ヒhe desicm, ecruiTjmen亡　and suPPiv of vessel

navlqat土nq the Nor亡hem Sea Route". These requlrementS W上ll

depend on region and time of passagel but for transit sailing-s

the ship will nomlly have to have minimum=ce-classロ1 or I･l

in the Russian register or equivalent (details of ice-classes

will be described ln volume　2　of　亡h土s reporヒ). ports calls on

the NSR can be permitted with lower ice-classes in the sulrmer

season･ The only ports currently (1994) open for calls by

foreign flag vessels are　=garkal Diksonl Tiksi and Pevek. =n

the absence o王　crew practically exper土enced　土n plyln9- 1cy-

waヒer the nav1g.a亡ion shalュ be perfomed w土亡b a S亡aヒe　工ce-Pllo亡

on board. Slnce all ports　土n亡he Russian Arc亡土c have llmlヒed

capab土11ヒy to cater fore19.n Ships with food′　tug`S′　fresh

water, fuel and repairs, the regulations recommend the vessel

to have a　30-day fuel supply′　a　60-day　三〇〇d supply and a

distilling plant for water_

The period of nav19･aヒ土on on a cer亡aln pa二t of　亡he　ⅣSR　土s

deterTnined by the NSR-Administration or by the Marine

Operaヒion Headquarters, nomlly the MSC or the FESCO-　When

navigating the NSR the vessel shall follow the route assigned

by亡he Marine Operat土ons. Compulsory　土cebreaker assisted
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pilotage is established in the Proliv Vil'kitskogo, Proliv
Shokal'skogo, Proliv Dmitriya- IJaPteVa and Proliv Sannikova_　=n

other reglOnS Other types of pilotage can be detemined by the
HeadquarヒersJ depending on the circumstances. such pilotage

can be a土rcra王亡-1ed′　土cebreaker or conven亡土onal p土10亡ag.e.

=t should be borne in mind that vessels violating

the "Regulaヒions for Navlgaヒion onヒhe Seaways of

the NSRll could be ordered to lea_ve the route.

2.2　The MARfOL Convention.

The　工n亡ernaヒ土onal Convent土on for　ヒbe　王)revent10n

from Ships is called the MARPOL Convention, and

into force ln 1973′　and has later been modlfled

Convenヒ土on res.ula亡es po11u亡土on by o土1′　nox土ous

substances, hamful substances in package fom,

garbage on a worldwide basis_　Areas covered by

are nomlly defined as a certain distance from

of pollutlon

came f土rs亡

. The

l土qu土d

sewa9-e and

the Convent10n

land and a

cer亡a土n depヒh一　二n add土tlon　亡○　亡hls there are defined special

areas′　more resヒrlctive to po11u亡土on than other areas. Such

special areas are various gulf areas like the Black Seal Gulf

of Bothnia_, and the Persian Gulfl etC. Since 1992　Antarcヒica,

south o王1at土亡ude　60o south′ 1s defined as a special area.

Other Polar areas like the NSR has been suggested but are not

defined as special areas, and d土scharg.e from ships ln these

areas is consequently restricted under　ヒhe general

regulations _

The hazard rating of individual pollutants and transportation

precau亡土ons can be found土n亡he　エMDG-code (工nヒerna亡土Onal

Maritime Dangerous Goods Code) which is a　=MO-document_

2.3　The SOLAS Convention.

Of all the international conventions dealing with maritime

safet_y the most important is the　=nternational Convention on

the Safety of Life aヒ　Sea′　better known as the SOLAS-

convention whitch covers a wide range of measures to improve

the safety of sh土pplng.I Tbe　王⊥rst ed土亡ion was adopted ln 1914

after the sinking of the Titanic, with the loss of more than

l′500 llves. The present vers土On was adop亡ed　土n 1994　and

entered into force in 1980_　Concerning navigation in ice or in
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areas where　土ce can be expec亡ed亡he Convenヒ土on土s focused

specia･lly on the dang･erous area in the Northwest Atlantic1 Off

Newfoundland. Reg`ard土n9. 1ce patrol serv土ces　亡be　亡exヒin the

Conven亡土on ls also based on the area ad]acenヒ　亡○　亡he US and

Canadian coa_st　-　nothing is specified regarding the NSR･ =n

general terms the Convention describes the duties of a masヒer

of a ship navigating in or near ice-infested. waters･ Such

sailing are to proceed at a moderate speed in night time and

dan9-erOuS ice-condlt土ons shall be reported･

2.4　TheLead Line convention.

This Convention describes the

drafヒ　ヒhe ship can be loaded

ヒo ln dlfferenヒ　areas and a亡

dlf王eren亡　ヒ土mes of　ヒbe year

(ref_　figure　2_i)_　This is

done　ヒo ensure　ヒhe safety o王

ships sall土n9. 1n areas

e⊃年)OSed to varylng■

environmental cond土t土ons ′

like sto工丁場　and icing. The

praC亡⊥cal consequence of　ヒhe

regulations is that the

loa_ding capacity on a given

sh土p will be res亡r土C亡ed when

sailing in northern regions

in the winter season_　Three

l土nes′　accordlng.七〇　ヒhe

f19ure wュll apply-

htemadonalIJOadLines ��

TF ��

F ��

T 

S 

W 

WA 

TF-TropicalReshWater ��
F-ReshWater ��
T=Tropical ��
S-S一皿er ��

W=Wi&r ��
WA-WhteirNordlAtlantic ��

Fiqure　2_1

The intemational load line
sユⅦわOl describes to which draft

a ship can be loaded in

different areas alld at different

times of the year_

The Sumer line applies in　ヒhe Xara Sea bet･ween 1 April

and　31 October_　=n the east, from the Lena Delta to the

Strait of Bering･ the su-her line applies from 16 April to

15　0ctober.

The Winter Line applies from the Lena Delta to the Strait

of Bering between 16　0ctc,her and 15　Apri1-

The Winter North Atlantic Line a･pplies to ships of length

less　ヒban 100 me亡ers　土n the Xara Sea　王rom l　Ⅳ○veIT血er　亡0

3ユ　胞rch_
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3　Navigation and position systems

工n　亡he Russian Arcヒ土c we have to pay spec土al aヒten亡土on　亡○

three maコOr concerns relaヒed亡○　亡he applicable seacharヒS. They

are the projectionl the coordinate systems (datum) and the
aCCuraCy･

3.1　Charts, datumand projections.

The Chart Projection in the polar region is affected by the

converg~enCe Of the mer土dlans near　ヒhe pole. Therefore noml

Mercator seacharts used in lower latitudes will suffer much

distortion in the latitude direction_　Mercator projections are

consequently only used for lar9▲e SCale charts. Small scale

charts made for plam土ng. e亡C.′　are nomally based on a polar

Sヒereo9raphlch proコeCヒ土on. The Mercaヒor proコeCt1on　土S

preferred by navigators due to the fact that angles/bearings
and d土S亡ances on rumb llnes can be　ヒaken d土rec亡1y from亡he

char亡･工f　亡h⊥s ls　亡aken from a polar proコeCtion the dlsヒance

and an9-1e wュll be wrong∴　Tberefore:

B玉　AWARE OF ERRORS CAUS重:D BY DIFFERING CHART

PROJECTIONS

The chart proコeC亡土on mlSヒbe checked espec土ally when cban9-1ng`

○Ver from small-　ヒo lar9-e SCale charヒs and v土ca versa. me

convergence of the meridians will also affect visual-, radar

and as亡ronomlcal bearln9-S.

The coordinate svsten (datum) has changed significantly over
the years′　from亡he　ヒ土me Moscow was used as Oo longitude

reference to the present coordinate references based on global

positioning from satellite systems_　Over the last decades a

local datum based on a Xrassowskl elllpso土d has been used亡○

王土亡　ヒhe Russlan terr土ヒory. This datum has also been named

Pulkova 1942_　Old possitions reffered to in Russian

publication can use the previous datum, Pulkova-32_　As an

?Ⅹample it can be mentioned that the Russian/Norweg■ian border
lS by Russia defined by　亡he pulkova-32　daヒum. After 冒.10bal

positioning systems have been adopted the chart datunhas
relevance for optimal accuracy of positioning･ Global systems

no工mlly use a g■lobal datumlike the "World Geodeヒic System
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1984" (WGS-84) ･工f poslヒ土ons are　亡aken from WGS-84　and applied

on a chart with local datunl e_g-　the Pulkova-1942, an error

wュll arise represented by a sh土f亡　土n la亡1亡ude′ 10mg.1亡ude and

altitude_　The problem is visualized in figure　3.1_　The

inaccuracy is significant and should not be assumed to be only
negligible _

Fiq7}re　3_1

For precise

electroni c

posi tioning
the data
shift has to

be calcula-

ted. The

figure

izldicates a

shift between

a global and

a　ユocaユ

datum. The

chart and the

shift are not

orl equal

scale.
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The size of the shift will depend on the locaヒiop and･is not

equal over a large area_　=n modern navlg.ation receivers a

datuntransforma_tion can be perfomed automatically and

presen亡S　ヒhe coordlnaヒes ln a g･1Ven datum Howeverヒhere are

no non-Russ土an receivers aヒ　the presen亡　亡1me prepared for

pulkova　1942. Therefore:

POSエT=ONS FROM GIJOBAL SATELLITE SYST

Table　3_l exemplifies shift dimension between Was-84=　and

pulkova-4=2 in 4=　different straits along-　the NSR_　The

calc111a亡土ons are based on series calculat10n method from a few

reference positions･ The approximation gives a fairly good

estimate for shipplng but must not be used for g-eodetic

pu･rpOSeS ･
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Area/Stra1ヒ 付u2ﾓィ�Pulkova:42 �6�h7�ｶﾕﾒ�

ⅩaraGaヒe 斐s��3�r�Ⅳ70029′57ー8ー1 �����

E58000′ 粘S�����ﾃ�偵(耳爾�

Ⅴ土1ki亡sk土y �ss�����ﾂ�Ⅳ77059′56ー2tl ���r�

Sヒrait 粘��3����ﾂ�E102059′59_4ーt 

Sann土k○Va 斐sC�3�r�Ⅳ74029′57ー3一一 ��#��

Stra1亡 粘�C�����ﾂ�E139059′49ー6一一 

LongStrait �ss�����ﾂ�Ⅳ70000′〇〇一1一一 ��3R�

E180000′ 粘�s��S��ﾃCx�ｳ(耳爾�

Table3_1Thefiguresindicatest 冑edattLmShiftbetweenthe 

global WGS-84　and the local Russia皿Pulkova-42

coordinate systems in 4　different straits along the

NSR_

On newer editions of Russian charts the datum is WGS-84=, and

consequently there will be no datum-shifヒ･ All newly released

charts mentioned ln chapter 1.9　are publlsbed ln WGS-84　datu皿･

when using electronic charts with na-vigation interphase (ref･

figure 1_7 ) check that the chart andヒhe navigation system

runin the same coordinate mode (datum) _

Accuracy of seachart is nomlly limited in the Arctic
re9ユOnS′　the Russian Arctlc　土s no except⊥on土n this respec亡･

H土stor土cally亡he lat土ヒude accuracy was better　ヒhan the

longitude accuracy due to the fact that latitude observations

could be performed by an obserVaヒ土on o王the culmlnat土on of an

asヒronom土c body′　whlle　亡he lat1ヒude observa亡土On also had亡O

rely on a relatively llrPreCise chronbmeter･

The modem accuracy problem ls duaL The flrs亡problem ls the

accuracy of　亡he datum trans王omt土on between gユobal and local

coordinate systems. Due　亡0 1土mlted g.eOde亡1c surveyln9■ 1arg▲e

areas can be a王fec亡ed by relaヒ土vely uncer亡a⊥n coordlna亡e

fitting_　The problem is well known from Svalbard in the

Norwegユan Arctic. The second problem ls　ヒhe uncertaln亡y of

sound土n9･S and depth contours-　Slnce surveylng･ 1n亡he Russian

Arctic has for several years been based on positioning by the

sysヒem alsoused ln the res亡　of the world′　ヒhere ls no reason

to bel土eve tba亡　the loca亡ion of　亡he sounding.S are effected

with less accuracy　亡han usual on Admlral亡y charts from other

parts of　ヒhe world. Beware o王probable uncer亡a土nty on charts

based on old surveys.

The important limitation is the distance between the sounding

profiles used　土n亡he area. The bydrogTaph土c standard on

profile spacing is related to water depth, and nomlly 25 I
50　meヒers ln shallow waters-　The profile spac土n9 1n the
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Russian Arctic varies between 250 I 2000　meters ( ref_　figure

3_2) and consequently the probability of grounding-　0n TTnewTT

banks is higher than in comparable watersl like e_g-　on the

coasヒ　of Norway (exC1ud土n9-　Svalbard).

Fiqure　3_2 The line spacing between survey profiles is an

ユmPOrtant scale on sea chart qUality′　because

the areas between are more or less llwhite

spots"_　The nt皿1bers indicate area with

different profile spacing in the Strait of

Sa皿ヱユikova_　Area l　-　surveyed with 250　-　500

meter spacing′　area　2　wi亡血ユ000　-　2000 meter

spacing alld area 3　with 5000 meter spacing.

(SourceI Russian chart　# 953)

工nfoma亡10n on profile spacing. and　ヒime of surveylng` Can

nomally be found in the cha-rt･

Ⅳ○te　亡ha亡:

DUE TO GAS)S　王相で珂EEN SOUNDZNGS
llNEWrl SHOAIJS ]MUST BE CONS=DERE工) WHEN

UNDERKEEL CLE
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3.2　Electronic Navigation Aids

Electronic navigation aids play a more and more sLg･nificant

role in modern shipping operations, and it is therefore

important to have infomtion on the system perfo-nee in a
glVen re9-1On. Perfomce of the different systems is
discussed below.

3.2.1　　　NAVSTAR Global Positioninq System (GPS)

GPS was declared ninitially operationaln in Decelrber 1993　and

wュll probably be亡he mos亡　土Ⅰ¶por亡an亡nav1g･aヒ1on sysヒem土n亡he

years　亡o come. The system土s under US-mllltary control and

service provided for clvll users　土s effec亡ed by accuracy

degTad土ng` (C/a-code). The absoluヒe accuracy for c土Ⅴ土1 users

will no工丁岨Iiy be within 100 metersI With a probability of　95を･

An add土ヒ土onal error can be added on aヒ　48　hours notice lf US-

authorlt1es fュnd lt necessary for s亡ra亡egユC reaSOnS･ The above

ment土oned 100 meter system-accuracy ls considered as equal alュ

overヒhe g･1obe･ Due to relaヒ土vely uncertain g･eOde亡1c data ln

the Arctic there will most probably be slightly poorer

probablllty wben　亡ransfom土ng. the pos土亡ion亡○　the chart

(Kjerstad, 92). =Onospheric refraction in the auroral zone
wュll also cause a minor add土亡ional uncer亡alnヒy　ヒ○　亡he system

along.the Norヒhem Sea Route (ⅣSR). Severe　土onospher土c

influence wュll be rela亡ed　ヒ○　the sunspot ac亡1v土ty and vary on

an ll year cycle.

Therefore :

DUE TO tJNCERTA工N PERFORMANCE ON GPS AND IJ=M=TED

GEODET=C ACCURACY SPEC=AIJ CAm=ON MロST B耳　TA文EN

WHEN NAVエGAT王NG BY　玉LECTRONZC MEANS　=N TH苫　ARCT=C､

The 100 meter accuracy ls also based on a certain saヒelll亡e

consヒella亡1on (HDOp). On certain laヒ土亡udes the HDOp-1⊥m土t wュll

be exceeded for a l土mlヒedヒime dur土ng~　ヒhe day′　bu亡　thls will

not cause any problem along■　亡be NSR-

3_2.2　　　　Loran-C / Chavka

=n the North Atlantic and the North Pacific the landbased

radinavlgation systeml Loran-C, has beenunder US-Coastguard
control for several years. Russia controls a　王ully cornpa亡土ble

system called Chayka_　=n the Northern Pacific Loran-C and

Chayka are linked together for better perfomnce_　The North

A亡1an亡1c cha土n　⊥s aヒ　亡he present time renewed for better
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perfomance, and will after January 1995　be under European

control_　Positions from the new stations are based on the WGS-

84　datum_　New stations in Northern Norwa_y makes the coverage

mch better ln　ヒhe Baren亡s Sea′　and open for coopera亡10n

against the existing North West Russian chain (ref_　figure

3.3). This Russ土an cha土n′　whlch covers　亡he Eastern Baren亡s Sea

and　亡he Xara Sea′　土s noヒ　mnnln9-　On a res-ular basis at　ヒhe

presenヒ　亡土me.工f　亡he coopera亡1ve lnltia亡ive be亡ween亡hese　ヒwo

chains succeeds there will be a very good coverag.e and high

accuracy　土n　ヒhe menヒ土oned area. Repeatable accuracy of approx.

50　- 100　meヒers can be obtained. Extreme lcln9-　and

meteorological conditions can reduce the range and perfomance
of the transmitting stations_　With the existing stations there

will be no Loran/Chayka coverage from The Vilkitskiy Strait to

130o Eas亡1on9-土tude.

Fiq71re　3_3

The dark squares indicate Chayka statioェ1S in Barents

Sea　-　and Kara Sea reglO工1. The co工ltinuous line ill the

Barents Sea indicates the coverage of　亡be new- LoraL1-c

chain_　The dashed line glVeS an approximate coverage if

Russian Chayka statio工lS are linked to the Norwegian

stations_　The Russian stationsエnta and Tumady will

most probable be the first stations to be linked to the

Loran-C system･
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3.2_3　　　　　Hars-75

"Mars-757. is the name of what the Russians for several years

have considered as the prime navigation system along the NSR･

Three chains are opera亡1m9･ along･ヒhe coasヒand prov土de ships

with a navlgation accuracy better than 250　meters along the

entire NSR. System coverage is indicated on figure　3･4=･ =n

small areas line of position from Mars-75　can be used together

with bearings from radiobeacons_　Since Mars-75　has for several

years been considered secreヒヒhere are few technlcal deヒa土1s

on　ヒhe sysヒem′　bu亡1亡　土s knoⅥ1ヒhaヒ1亡　土s a med土u皿王requency′

hyperbollc sys亡em･ The hyperbolic l土nes of posl亡土on can e土亡her

be used土n special maps or converted auヒomatically ln the

receivers_　The future plans for Mars-75　are not knom but

亡here　土s reason　ヒo believe tha亡　the very l土mlted number of

receivers wュll be　ヒhe l土m土ヒ土ng~　fac亡or for a wide use of　ヒhe

SyS亡em･

Ficrure　3_4 Mars175　coverage chart_　The stations are

indicated with dark squares and the accuracy is

indicated by the curved lines_　The　890 meter

accuracy contour will also indicate system

maximum-range (Source=　CNZZMF, 91) _
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radar navigation_　These stations provide service in the Kara

Gate and in the approach to the Yenisey River (ref_　figure 1_3

1n chapter 1). A real problem w土亡h radar ln亡he Arctic

concerns　亡he　土n亡erpreヒa亡土on of　亡he screen for purposes Of

posl亡土on　王土Ⅹ土ng.-　Problems encountered from either mistaken

⊥den亡土flcaヒ10n of shore features or lnaccura亡e surveys′ low

relief of some coasヒal areas make　土亡　hard to　土dentify

landmarks_　Additionally, ice piled up on the shore or fast ice

may obscure the coas亡11ne. Radar Beacons can easily be

土den亡1f土ed even under such condl亡1ons.

3･4 1iuoyage system

Due to　亡he shorヒ　open water season on　亡he NSR′　亡he use of

floating. buoys　土s very l土m土ted. The buoys used are nomally

taken ashore before the　土ce desヒroys　亡hem. The color cod土ng" On

the buoys is based on the international　=ALA-system (category

A) wl亡h red　ヒO port and g.reen　ヒo sヒarboard′　equ土valen亡　亡o the

system used　土n European waters and the opposl亡e of the US-

system. Deヒa土1s on the d土モモeren亡marks can be found ln

Admiralty List of Lights, Vol_L_
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4　Radiocommumication Systems

Long-　and mediunrange radio corrmunication in the Arctic area

土s normally sub]ect　亡○　⊥onospherlc disturbance. Th土s

corrmunication obstacle is ca_used by the auroral zone_　The

consequence of this is that the corrmunication range will

nomally be l土m土亡ed compared亡o what　土s usual a亡1ower

la亡1tudes. This e王fecヒ　土s rather cmclal since mosヒ　modern

ships are very dependent on good cornmunica上ion systems for

voice.telex and other data transmlsslon.

4.1 Coast Stations and ports.

On the Nor亡hern Sea Rou亡e　ヒhere are　4　reg▲ular coasヒ　Rad土o

Stations ,･ Amderma, Dikson, =garka and Providenia-

Unfortunately the stations at Amdema, =garka and Dikson are
noヒ　open for public correspondence yet. Alュ frequencies lls亡ed

below are in kHz. =n addition there is VHF I COrnmunicaヒion in

the ports a.nd on observation points like Pevek, Tiksi, Mys

Chelyuskina, Mys Schmidta and Mrs Dezhneva (ref･ figure l･2 in

chapter i) -

Aヒ　ヒhe presenヒ　ヒ土me　ヒhere ls reason　亡o belleve　ヒhaヒ　all

s亡ations are unfam土1土ar w土ヒh　土nterna亡土onal traffic and

languag-e problems will occur on telephony･ Other se工Vices such

as transmission of NAVTEX, Ice Reports and weather messages

are transml亡亡ed from some of　亡he sヒa亡1ons-　Schedules for the

d土fferen亡　servlces can be found ln the Admiralty lュst of Radio

Signals′　Vols_ 1 and 3. The Russian Coast Radio sヒa亡ions on

the Kola Peninsula and in the White Sea reglOn Can al.qo

provide service on亡he wesヒern approach t○　亡he NSR and ln

parts of the Xara Seal

Amdem Radio (UPM) covers the Eastern　二Barenヒs Sea and the

Xara Sea_. Public communication is not accepted but Weather
Reports can be transmltヒed by teleg･raphy･

Transmits Receives Modulation Power rkW1

344=.8　　500　　　　　468　　500　　　ゑユA l一〇

Facsimile transmission on　4=270I　6380, 8463_

Weather Messages and_ Navlgational Warning-S from Xara Sea

ヒ0 1250　East 1on9`1亡ude.
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Dikson Radio (Upv) covers the Xara Sea and the I｣aptev Sea.

Public corrmunication is not accepted but Weather Reports can

be transmitted by telegraphy_

Transmits Receives Modulation

322_6　　500　　　　　454　　500　　　AIA

power [kW]

1-0

Weather Messages in X:ara Sea and in the Laptev tb 1150

east long-1亡ude･ Ⅳav19-a亡1onal Warn土ng'S for the enヒ土re ⅣSR･

=garka Radio (UFR) covers the Xa_ra Sea and the Yenisey River_

Publlc comn土caヒ土on ls not accepted bu亡Weaヒher Reports can

be transmitted by telegraphy-

Transmits Receives Modulatic)n

470　　　　500　　　　　468　　500　　　AIA

Power rkWl

Port Authorities can be contacted on VHF Ch.14_

Hys ChelYuskina transmits fa_csimile with ice charts

Freq.　: 3230　and　5315_

Scanning　=　90/576

Tiksi Bukhta transmits facsimile related to ice-conditions and

weather pros-n. /analyses _

Freq･　　=　227

Scamln9` =　90/576　or 120/576

Pevek transmits facsimile related to ice-Conditions_

Freq･　　= 148

Scann土ng'ニ　90/576
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providenia Radio (UCZ / UPB) covers the East Siberian Sea, The

Chukchi Sea and the Bering Sea_　This is the only coaststation

on the NSR providing public service and telephony

corrmunication on high frequency and VHF･ The used frequ苧nCies

are l土sted on nexヒ　pa9'e.

Transmits Receives Modulation

HF　　4357.4　　　　　　4063　　　　J3E/R3E

8731.3　　　　　　8207-4　　J3E/R3E

VHF Ch_16　　　　　　　　　Ch.16

Power ｢kW]

10

10

0.04

NAVTEX a_re transmitted with identifier lF] in addition to

ordinary navlgational warnings ･

Port authorities can be contacted On VHF Ch_16_

工n add土亡⊥on　亡○　ヒhe telephony there are several teleg.raphy

frequencies.

4.2　Relevant Non-Russian Stations.

Rad土os亡at土ons ln　亡he ad]acenヒ　area on　亡he US and Norwe9.ユan

side wュll be of spec土f土C　土nヒeresヒ′　even　土f　亡hey are

土nヒer王erred by　土onospherlc disturbance ln larg.e areas on亡he

ⅣSR.

on　ヒhe US-S土de　亡here are several coast s亡aヒ土ons located　土n

Alaska. The wesヒーand_　northerrmost station is located in None

and provides a 1 kW MF radio telephony service_　For short wave

communication (HF) the station ip Kodiak is available･ This
station has a wide range of services like facsimile and NAVTEX

and ls equユpped w土ヒh a 10 kWヒransmltter-

On the Norwecrian side the MF station at vardO can provide

service to sb土ps approachlng･亡he ⅣSR from the wesL m土s ls a

MF station with a_ 1 kW transmitter_　The only accessible HFI

station　土s located aヒ　Rog.aland ln the sou亡hwes亡　coas亡　of

Norway-　This is a powerful sta-tion with a wide range of

services_　Facsimile service is at the present time not

provided from Norwegian COa-St Stations-　The Norwegian Telecom
will probably start testingl an HF transmitter at vardQ) during

1994　and there wュll hopefully be a facs土m土1e service. This new

HF s亡a亡土on wュll probably cover the wesヒem part of the NSRー

For detailed informtion on　ヒhe US and No工Weglan Stations

Admiralty list of Radio Signals, see Vols･l and 3･
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4.3　Satellite Commtmication System.

For maritime purposes the　=NMARSAT system is the most used･ At

the presen亡　ヒ土me the system cons土S亡s of　4　9-eostaヒ⊥onary

saヒelll亡es and provides serv土ce on 4　d土fferent fomaヒs

including telephony, telex and other data transmissions･ The

most used fonts are the Standard-A (telephony) and Standard:
C (telex and data) -　The S亡andard-A can be used as an ordinary

telephone, including telefax_　Since the satellites are in

geostationary orbits the elevation angle will decrease towards
ヒhe poles･ The　=NMARSAT administration guarantee coverage in

areas with elevation angle higher than 50, see figure　4_1_

Unde工､ Such circumstances mosヒ　of the Arc亡土c wュll be beyond

coverage limit_　=n spite of the guaranteed co+erage field

experience has proved　ヒhaヒ　comnlca亡土on ls poss土ble　亡o

elevation angles close to 00, depending on antenna

arran9.emenヒS.工f we consider an　⊥n亡emed土ate coverag.e l土ml亡

the area between the NordenskiG!ld Archipelago in the Kara Sea

and the Lena Delta will be ouヒ　of　=NhmSAT coverag■e_　=n tens

of nau亡土cal mlles　ヒh土s will mean that a sh土p　土n　ヒrans土亡　on　亡he

Northern Sea Route will be missing　=NMARSAT for almost 1000

n.m.工f this area should be covered a satelllヒe would have to

be locaヒed a亡　a lon9.1ヒude between 1000- 120o East(above

Malaysia) , but unfortunately no such plans are known_

Fiqwe　4_ユ ZMSAT cozrmunication satellite coverage_　As

indicated there will be a coverage gap from the

eastern Kara Sea to the New Siberian Islands_

(Source=　rmSAT) ｡
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=n addition to providing ordinary corrmunication services

=NMARSAT has proven to be suitable for a variety of special

services like transferring differential corrections to　ヒhe GPS

nav19.at土on system for accurate pos土亡1on土n9-　土n su工Vey

operaヒ土ons･ Transmlsslon of seachar亡　correct10ns and updates

has also been　ヒes亡ed. Standard-A facs土mlle se工VIce has also

been　ヒes亡ed for　亡ransm土ss土on of ERS-1 SAR data to ships

nav19`a亡土ng` On the Nor亡hern Sea Route wlヒh prom土sln9-　reSults

(Johannessen′　92).

Future satellite corrmunication systems are designed in non-

geostationary orbit configurations_　Such a system is the so

called TT=ridium-77H_　77　satellites are meant to cover the

entire globe with coZrmunication services for lightweight

mobile equlpmenL The　ヒ土me perspec亡土ve for such sys亡em土s well

beyond year　2000･
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5　　Routes and distances.

The Northeast passage ha･s for centuries been attractive as a

shortcut between the Northern Atlantic and The Pacific Ocean_

工n this chapヒer　工　wlll　ヒry to discuss dl王feren亡　routes and

relate themヒo d土王ferent operational c土rclユmSヒances ･

5.1　TranSit Routes

The focus on　ヒhe shor亡　dlstance be亡ween　ヒbe Northern At1an亡土c

and the　Ⅳor亡hern pacl王土c Ocean make l亡　土nヒerest土ng-　ヒO do some

comparison between the Northern Sea Route and the Canal

alternatives like　亡he Suez-　and　ヒhe Panama Canals. Some

relevanヒ　dls亡ances are compared　土n　亡he　ヒable　5･1･

Mumns k　　　　:　Murmans k

Ro亡亡erdam　　　:　1 62 8　　Rot亡erdam

New York　　　　=　　3845　　3270　New York

Vancouver　　　:　9710　　8917　　605 6　　Vancouver

(NSR-Alt.)　　　　54=06　6985

sam Francisco:　8915　8117　5307　　812　San Francisco

(NSR-Al上.)　　　　5902　7480

7okohama　　　: 1284=0　11205　9699　4262　4536　　Yokoham

(NSR-Al上.)　　　　5767　7345　9562

Hong Kong　　　= 11400　9785 11230　5777　6050　1584

(NSR-Alt. ) 7320　　8900　11115

Table　5.ユ　Some distances o工1 relevant northern routes are

conpared with southern, tttraditio工Ial '' routes-

Distances are in Nautical Miles (ユ852 meters).胞ere

only 1 distance is listed there is no relevant

al temative _

=f ship size exceeds the maximumsize for sailing through the
canals　ヒhe alterna亡ive　土s to sall south of　亡he southern

extremities of Africa and South America_　Distance differences

compared to the NSR/Polar-alterna_tive will consequently be

considerable. At　ヒhe present t土me　亡here are severe obstacles

for such big ships navlg-ating in the Arctic, but due to rapid
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technological progress this can be an interesting concept in

fuヒure trams-ocean shippln9.. For ship sizes exceeding the

canal standards (Panmax, Suezmax) a distance comparison

between actual markets and o土1 fields can be made-　Some

distances are listed in table　5_2_

R○u亡e �6��V�v�B���R�HighPolar Route 

persianGulf-Rotterdam ����ﾃ#��� 

ValdeZ:(AlaskaトR○ヒterdam ��X�ﾃc���5′250+ 

NorthSea-Yokohama ��H�ﾃsC��6′450+ 

Table　5_2　Dista皿Ce COmParison between some oil fields and

majOr markets_　The high polar route is considered to

follow the Great Circle, close to the North Pole_

Depending on ice-routing tec血niqes the Polar

alternative will nomally be iヱユCreaSed slightly′

indicated with Il+tl in the table_

The High Polar Route mentioned above is based on a Great

C土rcle be亡ween　ヒhe S亡ralt of Berlng. and　亡he Norヒbern Aヒ1ant土C′

acrossヒhe Ⅳor亡h pole.

5.2　Distance table for the Northern Sea Route and adjacent waters.

工亡is very dlff土cult　亡〇 make a dlsヒance　亡able with correct

d土S亡ances for all ships dur⊥ng~　di王ferenヒ　亡土mes of the year.工n

table　5_3　the distances are based on the most used routes in

favorable lce cond土ヒ土ons. Draf亡11m土tatlons on the routes are

approximately　8　meters･ For deeper vessels the routes will

nomally be long-er (if sa土1土ng.土s possible) ′　see chapter 5.4.

Transit routes are considered to g`o through the Kara Gate_　The

route to the north of Novaya Zemlya is shorter than the Kara

Gate route but the ice conditions are nomally less favorable_

5.3　Sue2; and Panama limitations.

As men亡土oned above there w上ll be some llmltaヒions connec亡ed　亡○

the canals　コuS亡　as there are llm土taヒions on the Norヒhern Sea

Route. Ⅶlen analyzln9. the　ヒrade po亡ent1al on　ヒhe NSR　ヒhese

limitations can be of some interest_　Maximun　figures a_re=

Suez =　　　　　　　Draught

16.1　m

11.6　m

10.1　m

Beam

42.7　m

56.1　m

64.0 m
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=n tens of ship size this is equlValent to a laden ship of
approximately 150,000　dw亡.′　and a 370′000　dw亡　shlp　土n ballast

The traffic is organized in north or south bound convoys with

maximum4=O vessels･ Suezmax is the norml teminolog.Y for the
maximum　size of ships sailing-　the Suez Canal_

Panama.･　　　　　　　Draft　=　11_3　m Beam　-　32_3　m

Length-　274-3　m

Length-　289_5　m (passenger / container vessel)

=n tens of deadweight this means approximately a　70IOOO tonn

vessel. There is no convoy system and a passage ta_kes

approximately 9　hours･ Panamax is the nomal term for maximum

size of ships intended for Panama Canal traffic_

5.4 I)raft and ice dependency for navigation on the NSR

The shallow waters off　ヒhe coasヒW土11 nomally force deep

draf亡　vessels several miles offshore. This drafヒ1土m土ヒat土on

will a_lso be very unfavorable in terms of ice-routing since it

w上ll noヒbe posslble　ヒ〇 make use of　ヒhe often open water close

亡○　ヒhe shore･ How far away fromヒhe coast　亡he ships have　ヒ〇　g`O

wュll also depend on　ヒhe decided underkeel clearance and　亡o

wba亡　土s considered as safe speed. This clearance ms亡be over

5　meヒers　土n open water areas-　工n　亡he rュvers and　ヒhe esヒuarles

the clearance will often be marginal when the ships are load.ed

in a river port like Dudinka and =garka_　On table　5_4= it can

be seen how　ヒhe　土ce s⊥tua亡1on can ln王1uence ships w土亡h

different draft sailing on the NSR ( from Novaya Zemlya ) _　The

numbers in the table indicate how many nautica:i miles the ship

has to sall　土n　土ce aヒ　dlfferen亡　亡土mes of the year-　The routes

from whl亡ch　亡he d土S亡ances are calculated can be seen on the

ma_ps (figure　5･ll　5･2　and 5･3)･ Three different routes are

considered-, i with a draft of 16 meters (701000 to苧n tanker),

1 W土th a draft of ll meters (30′000　亡onn bulk carrler) and 1

with a draf亡　of　8 meters (土cebreaker / supply vessel ).

The　70′000　亡onn　でanker w土11 meeヒ　ser土ous drafヒ11m土亡a亡1ons　土n

the Xara-, Laptev-　and 玉ast Siberian Seas. Due to the 16 meter

dra_ft　ヒhe ship will have to enter the NSR through the Kara

Gate or to the north of Novaya Zemlya_　The ship will be able

t:o navigate the sヒraits of the Nordenskimld Archipelago and

close to the west coast of Taymyr Peninsula一　〇ff the Yamal

Peninsula and off the IJena Delta the limited depths force the

ship respec亡土vely　65　n･m･ and　80　n･m･ of王shore･ The sヒrai上s

beヒween　ヒhe New S土ber土an　工slands and　亡he mainland are also too

shallow for a ship of this sizel and the ship is forced to go

30　n.m.ヒ○　ヒhe norヒb of　ヒhe islands. Of王　ヒhe Xolyma Delヒa　亡he

clearance to the coast has to be in the range of　60　n_m_

before it can continue approximately 12　n-m･ off the Chucotka
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Peninsula･ The ship will be unable to call at any port along

the NSR and wlll even　土n　亡he mos亡　favorable season meet

dlfflcult ice condlt10ns ln the V土1k土tsk土　Stra土t and　土n　亡he

East Siberian Sea･ The important element of route flexibility

ln ice-infested waters wュll consequently no亡be malnヒalned王or

a ship of this size.

Fiqwe　5_1 Draft dependent routes ill the Kara Sea_

Depellding on the draft different ships have to

choose differezlt routes_　The northernmost route

is considered to be navigable for a ship with

16 meter ciraft, the middle I ll meter draft,

and the southemost is considered to be
navigable with a draft of　8 meters_

The　30.000　tonn Bulker will naturally encounter fewer draft

llm土ヒat土ons･工t w上ll be able　ヒo enヒer　ヒhe NSR　亡hroug･hヒhe

Yugor Strait_　Off the Yamal Peninsula the ship must sail 8
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n.m. of the Wes亡　Coas亡　and　20　m.m. of　亡he　Ⅳor亡h Coast. On　ヒhe

NE-Coast of the Taymyr Peninsula an inshore rou亡e can be

followed before the ship heads over the Laptev Sea with a

safety distance to the工Jena Delta of　30　n.m. Wlth spec土al

cau亡ion　土亡　土s poss土ble to sall　亡he Sann土kova Sヒra土亡　sou亡h of

the New S土berlan　工slands-　Safeヒy d土S亡ance　亡○　亡he coasヒ　W土11土n

亡be East S土berlan Sea have　ヒO be approx. 45　n.m. The sb土p　土s

able　ヒo calユ a亡　ヒhe roadsteads ln pevek and Dlkson.

Fiqure　5_2 Draft dependant routes in the Laptev Sea,

Depending c,A the draft different ships have to

choose different routes_　The northernmost route

is considered to beェ1aVigable for a ship with

16 meter draft, the middle　- ll meter draft,

∂Jユd the southernmost is considered to be

navigable with a ciraft of　8 meters_　The

underkeel clearance Will in some straits be

less than　5 meters (ref_　chapter 5_5)
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Tbe工cebreaker/Supply vessel w⊥11 W土ヒh土ヒS　8 meter drafヒbe

able to enter the NSR through the Matochkin Strait

(cons土derln9'pem土sslon ls obtained). The llm土亡ed draft t○　ヒbe

north of the Yamal Peninsula forces the ship　20　n_m_　offshore

土nヒhls area′　bu亡　土亡　土s poss土ble　ヒo sail up　亡he Ob Gulf　亡○　ヒhe

roadstead of Novyy Port･ =t is also possible to navigate the

Yenisey up to the ports of Dudinka and Zgarka_　=n the Laptev

Sea a sa主e d土S亡ance of　25　n.m. off　ヒhe　工Jena Delta ls

necessary′　buヒ　亡he ship can calユ a亡　ヒhe port　○王　で土ks土　and with

caution sail the Dimitry Laptyev Strait. Through parts of the

East Siberian Sea an offshore clearance of　30　n_m_　must be

used･ The shlp　土s able　亡o ber亡h　土n pevek and sa土1 pretty close

to the coast in the Long Strait_

Eigure　5_3_ Draft dependent routes in the East Siberian

Sea-　Choise of route depends upon draft depth_

The　工10rthermost route is considered to be

navigable for a ship with 16 a meter draft′　the

middle　- ll meter draft, and the southernmost

is considered na'vigable with a draft of　8 m.
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5.5　lmPortant straits

When nav19`aヒ1ng･亡he Norヒhern Sea Route　亡he route wュll 9･O

through different straits. Some of these straits have shallow

depths and　土n some cases　ヒhere w⊥11 be special res亡rlc亡10ns

for navlg-a亡1on. The mos亡　土mporヒanヒ　stral亡s are lnd土ca亡ed on

figure　5_4=_

[亘…妄]IKara 儉apt 之�7B�Ⅹara 犯��B�East �&�&��IJaPt 之�87��

Jam 涛���827 ���#B�896 田���1121 涛Sb�658 ���cR�

Feゎ 涛���827 ���#B�J896 田���1121 涛Sb�658 ���cR�

Mar 涛���827 ���#B�896 田���1121 涛Sb�658 ���cR�

APT 涛���827 ���#B�896 田���1121 涛Sb�658 ���cR�

May 涛���827 ���#B�896 田���1121 涛Sb�658 ���cR�

Jun 都Sb�720 ���#B�756 鉄#��1121 涛���474 ���cR�

Ju1 �3S��638 鼎�r�523 鼎#��593 田ッ�444 田C2�

Aug■ �#���0 ���211 �����110 �#3r�253 �3�2�

Sep亡 ���0 ���0 ���0 ���90 �3#��

Ocヒ 鼎S��827 都Cb�523 田���763 鉄3r�658 塔�r�

Ⅳ○Ⅴ 塔���827 ������810 田���1000 塔S��658 ���CR�

Dec 涛���827 ���#B�896 田���1121 涛Sb�658 ���cR�

竺空士｣l★★2869★★ 劔l★★2635★★ 劍�ｸ�ｨ�｣#ss���Hvﾈ���

Table　5_4　Figures indicate the nautical miles different ships

have to sail through ice with collCentration of　7/10

(or higher) in different areas on the NSR_　The

calculation is based ozユaVerage　-Values of ice extent

and will vary COZlSiderably from year to year_　Ships

with　3　different drafts are considered′　ユ6, ll and　8

meters (ref_　fig-ure　5_1, 5_2　and　5_3)_　The total

distance is between the Kara Gate and the Strait of

Bering-
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Fiqure　5_4 The most important straits in the Kara Sea are

indicated on the map-

The Rara Gate (Proliv Rarskiy Vorota)

Area:　　Thls s亡ralヒ1s the main sh土pplng. 1ane between

ヒhe Barents Sea and　ヒhe Xara Sea. A Traffic

Separatlon Scheme　土s establlshed土n the stra土ヒ

(still not　=MO adopted) and separates Novaya

Zemlya from Vaygach　=sland and the Mainland･

DIs亡ance: Approx. 30　n.m.

Minimm
depヒh　　=　21 meters

The Yugor Strait (Proliv Yugorskiy Star)

Area　=　　　　The souヒhernmosヒ　en亡rance from the Barenヒs Sea

into the Kara Sea_　Limited depths make pilotage

nomally requlred for larg~e Vessels-　The S亡ral亡

has been mined and anchor sites are llmlted-

DIs亡ance: Approx. 30　n一m.

Minimum

dep亡h　　= 12　meters
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比athocbkin Strait (Proliv　比athocbkin Shar)

Area　　: This narrow strait separates N○vaya Zemlya

approxlmaヒely a亡　亡he middle-　The area has been

used as a nuclear　亡es亡　S土亡e　亡he las亡　4-5

decades and ls at　亡he presenヒ　ヒ土me closed　ヒo

shipplng _

D土S亡ance: 60　n一m.

Minimun
dep亡h　: 13　me亡ers

Hathisen Strait (Proliv Hathisena)

Area　　: Th⊥s stra土ヒ1s probably the most frequently

used shlppln9. 1ane ln the eastern Xara Sea′　and

is located south in the Nordenskiold

Arch土pela9.0.

Distance=　　50　n_m_

Minimum

depth 53　meters

Lenin Strait ( Proliv Lenina )

Area　　　ニ　Thls s亡ralt　土s the no工thernmost　土n　亡he

Ⅳordensklold Archlpelag`0. Advised routes are

drawn through the strait but the ice conditions

are nomally better in the Mathisen StraiL

D土S亡ance=　4S n.m.

Minimun

dep亡h　: 25

Vilkitskiy Strait (Proliv Vilkitskitskogo)

Area　　=　This strait separates Severnaya Zemlya from the

northernmost extremity of the Eurasian

conヒinenヒ′　Cape Chelyusk土n′　and ls the main

shlppln9- 1ane between the Xara Sea and the

Laptev Sea_　Radio reporting to Cape Chelyuskin

is required and can take place on VHF ck. 16

Pilotage is compulsory for non-Russian vessels_

Distance: 100　n_m_

Minimun
depth　: Deeper than 25 meters in recomanded routes･
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Shokalski Strait ( Proliv Shokalskogo )

Area　　: Th土s s亡ra土ヒ　土s loca亡ed　⊥n　亡he easヒern parヒ　of

亡he Severnaya　2;emlya.工ce condlヒ10ns are

nomally more favorable in the Vilkitskiy
S亡ral亡　bu亡1n speCial c土rctlmSヒances　ヒbe

Shokalsk土　S亡ral亡　can be pre王erred･

DIstance=　90　n.m-

Minimun
dep亡h　　= 102　meters

Route between Romsomoletskaya Pravda Islands and Taymyr

Peninsula

Area　　: This route must be considered to run through

土nshore waters′　and ls very often used ln　ヒhe

sumer season when the offshore route has more
severe ice conditions_　Many shallow grounds

have been found and navigation must be

per王omed wlヒh care･

D土stance: 40　n.m.

Minimum

depヒh　: Deeper亡han 20 me亡ers　土n advised rou亡e･

Sannikova Strait (Proliv Sannikova)

Area　　: Th土s ls one of　ヒhe two main sヒra土亡s l土nkln9-　亡he

Laptev Sea to the Ea_st Siberian Sea_　Most of

tbe Sann土kova Sヒralt is very shallow wl亡h

depths between 13　- 15　meters-　These marginal

depヒhs will be　ヒhe l土m土ヒ土ng~　fac亡or with res-ar°

to maximumship size on the NSR_　The Sannikova

Sヒra土ヒ　土s o王ヒen used even when ordinary

underkeel clearance can noヒ　be obヒalned and

consequent1y亡be speed bas　ヒo be reduced ln

parts of the strait_　A sloping COaStline on the

New Siberian　=slands makes it difficult to

d土scover land visually and on Radar.

DIstance=　160　n.m.

Minimun
deptb　　二13　meters
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Laptev Strait ( proliv I)initriy Lapteva)

Area　　　=　Tog-ether with the Sannikova Strait this strait

links The Laptev Sea to the East Siberian Sea.

Depths a_re limited and the strait will nomally
no亡be used by loaded ships.

D土stance=　120　n.m.

Minimum
dep亡h　　=　9　me亡ers

Long Strait (Proliv Longa)

Area　　: This wide s亡ralt separa亡es　ヒhe East S土ber土an

Sea and the Chukch土　Sea. This sh土ppln9- 1ane

leads between Wran9~el　工sland and the Chuchoヒka

Peninsula_　At Cape Shnidt there is compulsory

rad土o repor亡1n9.. 0m　亡he coasヒ　of Chucoヒka

characterlsヒ1C　ヒall cliffs can be observed′

○王ten described as ll stone fores亡S11-

Distance　= 120　n_m_ (southern alternative)

160　n一m_ (norヒbern al亡erna亡土ve)

Minimum
dep亡h　　=　20 meters (southern) / 33 meters (northern)
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