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The problem of the availability of nautical charts and publications
on the Northern Sea Route

Abstract. Statistical studies of marine accidents and unfortunate events in ice-covered areas in 1995-2004
and 2004-2011 showed a general lack of information from the area under the jurisdiction of the Russian Fe-
deration. The author’s research for the period 2004—2011 showed a large number of unfortunate events caused
by lack of adequate provision of nautical charts, shortage of accurate position systems on board vessels as
well as weak technical condition of these vessels. The author examined the problem of navigation safety on
the Northern Sea Route in terms of availability of the official nautical charts and publications.

The availability of official nautical publications supplied by global producers is more diverse and ambiguous
than it is in case of nautical charts. Surprising is lack of Russian publications related to tides and unavailability of
a guide for planning routes on Northern Sea Route issued by Russia in Russian and English languages.

Global producers of official charts and nautical publications do not provide full range of information and re-
commend vessels the use of the products supplied by Russia. These products are issued in Russian. This is
a serious impediment to their use and thus introduces privilege of ships’ crews who speak Russian.

Northern Sea Route leads through regions that are not sufficiently explored. The Northern Sea Route Ad-
ministration recommends guiding ships only on designated routes marked on maps and described in nautical
publications. The currently hydrographic work is focused on determining new routes according to the spatial
distribution of the ice massifs during the navigation season. However, this does not solve the problem of a com-
prehensive exploration of the Russian Arctic regions for the purpose of safe navigation on the customized routes.
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1. Introduction

Shipping routes along the coast of the Rus-
sian Arctic were recognized progressively dur-
ing the migration of the local population living
in this region. In 1648 Semyon Dezhnev disco-
vered possibility to move from Europe to the
Far East. The first map of the Arctic Ocean
passage from west to east was developed in
the years 1691-1692. The first known case of
the Northern Sea Route passage took place in
the years 1878—1879. It just made polar explor-
er Nils Nordenskjold on a small vessel Vega
on behalf of Siberian merchants and industria-
lists as well as the King of Sweden. In the thirties
of the twentieth century icebreaker Sibirjakov
crossed Northern Sea Route within one navi-
gation season (A.&Cz. Centkiewiczowie 1959).
The expansion of Trans-Siberian Railway was

the first impulse for commercial shipping on
the Northern Sea Route. Increased movement
of vessels was observed since 1893. Initially
shipping concerned only the eastern and we-
stern sections of the route. There was the most
traffic in ports located on the Ob and Yenisei
river. The movement of vessels on the entire
route was observed since 1935 (T. Armstrong
1952).

During the Second World War, the move-
ment of ships on the Northern Sea Route was
related mainly to military supplies from Europe
and from the United States to the Soviet Union.
The activities of German warships in this re-
gion in 1941-1944 forced the complete su-
spension of military equipment deliveries only
during the months of the polar summer of 1942.
Directly after the end of World War I, a small
number of ships and icebreakers, which held
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the Soviet Union, was not enough for transit
voyages. However, in the years 1952-1953
vessels with hull of significant ice reinforce-
ments that allow the vessels’ self-navigating in
one year old ice have been put into operation.
In the sixties and seventies of the twentieth
century, there was a rapid increase in traffic on
the Northern Sea Route. A year-round voyages
to Dudinka commenced in 1978. In the years
1988-1994, after the disintegration of the So-
viet Union, there was a sudden reduction of
traffic on this route, which lasted up to 2003.
At that time there was a slow increase in traffic
related to the development of the mining indu-
stry, oil and natural gas in Siberia. With a clear
improvement of the ice conditions in the Rus-
sian Arctic appeared the concept of using the
Northern Sea Route for the transport between
ports in Europe and the Far East ports as an
alternative to routes leading through the Suez
Canal and the Panama Canal. Northwest Pas-
sage is not competitive with other transit ro-
utes. This is due to difficult ice conditions and
very short period of navigation season. The
analysis of climate change by the end of the
twenty-first century indicate that cold pole will
remain for decades, just north of Greenland,
while global warming and favorable conditions
for shipping will occur beginning from the coast
of Russia (J.E. Walsh 2008, IPCC WG-1 2013).
Another problem related to both Northwest
Passage and Northern Sea Route is a high level
of risk of entrapment of a vessel in the ice or
hull damage and even loss of the vessel as
well as the unpredictability of ice conditions as
the main factor in the feasibility on a transit
passage. For these reasons, the development
prospects of maritime transport is seen in the
Northern Sea Route and not in the North-West
Passage.

Northern Sea Route runs along the coasts of
the European and Asian parts of Russia, be-
tween the Novaya Zemlya and the Bering Strait
(F. Peresypkin and A. Yakovlev 2008). It pas-
ses through the four seas of the Russian Arctic:
Kara Sea, Laptev Sea, East Siberian Sea and
Chukchi Sea. All these seas are located north
of the Arctic Circle. Southern borders of these
seas are the coast of the continent. The eastern
and western boundaries form a group of islands:
Novaya Zemlya, Severnaya Zemlya, New Sibe-
rian Islands and Wrangel Island (fig. 1). Nor-

thern borders of these seas are determined by
lines connecting the northern headland of archi-
pelago (Kara Sea) or points defining the upper
bend of continental shelf at the meridian of
headland’s that are most extended north of the
archipelago (the Laptev Sea, East Siberian Sea
and Chukchi Sea).

One can pass different routes through the
Northern Sea Route depending on the season
of year, occurring ice conditions, ice class of
the vessel and the type of practiced navigation
(transit or to a designated location). Routes
leading along the Northern Sea Route may be di-
vided generally on the adjacent to the land, away
from the mainland and transarctic (N.D. Mul-
herinatall. 1994; N.D. Mulherin 1996; O.M. Johan-
nessen at all. 2007; N. Marchenko 2012). Their
overall spatial distribution is shown on figure 1.

There are two main difficulties for navigation
on this multivariant route. On one hand there
are narrow passages between the islands of
the archipelagos (which separate particular
seas) as well as between the islands and the
mainland. On the other hand — the compact
sea ice cover and the sea ice edge in the sum-
mer, often adjacent to the northern coasts of
groups of islands, that reduces possibility of free
circumnavigation around these archipelagos
from the north. Such difficulties are in the vici-
nity of the Novaya Zemlya, Severnaya Zemlya,
New-Siberian Islands, Wrangel Island and the
Bering Strait.

Statistical studies of accidents and unfor-
tunate events in the ice-covered regions in
1995-2004 revealed a lack of information from
the area under the jurisdiction of the Russian
Federation (T. Pastusiak 2011). Also no infor-
mation was available about the prospects for
development of fisheries. Author’s own research
on the period 2004—2011 revealed a large num-
ber of unfortunate events caused by lack of
proper adequate provision for navigation (sea
charts not up-to-dated) and the shortages of
accurate positioning systems as well as poor
technical condition of these vessels. Research
for the period 2004-2011 revealed generally
“blind spot” of information about events in the
region of the Northern Sea Route. One may be
concluded that the problems are similar to those
in other regions around the North Pole, but
either not conducted official statistics, or there
is a lack of statistical information flow towards
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Fig. 1. Basic alternative routes on NSR (author’s study based on ESIMO 2011/3 and N. Marchenko 2012)

the international community. This situation in-
dicated the need to investigate the problem of
safety of navigation in terms of the availability
of information. So work paid attention to the
availability of the official charts and nautical
publications on the Northern Sea Route.

2. Official nautical charts

2.1. Research method

The official nautical charts have been adop-
ted primarily as a basis for assessing the quality

assurance of navigational information for the
route in question. The scale of these charts
was taken as a measure of the quality of their
usability, that is, the completeness of the infor-
mation and level of detail required, according
to type of practiced navigation (T. Pastusiak
2009). It was assumed that on the open sea,
away from the land and navigational hazards,
a chart quality is less important, but it is parti-
cularly important in cases where the vessel
has to get close to the shore or just such dan-
gers. A detailed analysis of available naviga-
tion charts was carried out for such cases.
Although so far the most common on ves-
sels are paper charts of the British Admiralty
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(UKHO 2011), however, is growing more and
more importance of Electronic Chart Display
and Information System ECDIS and Electronic
Navigational Charts ENC. For this reason, it is
pointed out, who has been designated as a pro-
vider of vector electronic charts for the area of
the Northern Sea Route. This information was
found on the website of the International Centre
for ENCs (ic-enc.org). It has proved to be
PRIMAR (www.primar.org). Particular attention
was paid to the paper charts and vector elec-
tronic charts ENC supplied by Russia as the
Northern Sea Route area runs solely along the
coast of Russia (UNiO 2011). Twenty-three
charts covering the area of the Northern Sea
Route has been provided by Russia in 1992
(N.D. Mulherin 1996). In 1999, it was already
available many Russian paper charts and 300
electronic charts which satisfactorily covered
the region (C.L. Ragner 2000). The largest
scale charts covering all or part of the selec-
ted sections of the Northern Sea Route along
with the number of these charts are given in
table 1.

2.2. Analysis of the availability of official
nautical charts for particular narrow
passages

The comparison (table 1) shows that the
producer of electronic vector charts ENC for
the area of the Northern Sea Route is only
Russia (prefix number of international chart
“RU”). The British Admiralty charts do not cov-
er most of the route and the scale of existing
charts is usually worse than provided by Russia.
Very small scale of Russian maps for Yugorskiy
Shar strait and especially for Matochkin Shar
strait suggests that these straits are not inten-
ded by the Russian administration for ships
navigating on the Northern Sea Route. For this
reason, the author did not deal with them later
in the article. Scales of available charts for the
passages north of the consecutive archipela-
gos and on both sides of Wrangel Island meet
the criteria for navigation along the coast (co-
astal navigation). From this fact, it is concluded
that either of these passages are not in the cen-
ter of shipping interests, or it is assumed that it
is possible implement safe navigation away
from the land.

2.3. Discussion of results

Paper charts and electronic charts provided
by Directorate for Navigation & Oceanography
UNiO are made at larger scales than the inter-
national electronic charts provided by PRIMAR.
The scale of available electronic charts provi-
ded by Directorate for Navigation & Oceano-
graphy UNiO change proportionally to the width
of passage and the distance to the shoreline
as a danger (fig. 2). These observations con-
firm the suggestion of the British Admiralty
(UKHO 2011), that local charts must be used
in the regions where there are available more
detailed local charts of the coastal State. This
is connected with the necessity of access to
the Russian nautical publications concerning
symbols and abbreviations on Russian charts
and regular acquisition of Russian “Notices to
Mariners”. Provisions concerning navigation on
the Northern Sea Route (MMM 1990) clearly
inform that the vessels sailing on the NSR should
have the latest Russian nautical charts and pub-
lications with the relevant corrections.

3. Nautical publications

3.1. Research method

It was assumed that the maps contain 70-80%
of marine navigational information about the re-
gion (M. Jurdzinski 1989). The remaining 20-30%
of the information should be obtained by the
navigator from the official nautical publications.
Fundamental group of nautical publications
available for the area of the Northern Sea Route
are summarized in table 2. It was adopted the
number of publications available in the the-
matic group and their total volume (number of
pages) for particular global producers and for
individual areas the Northern Sea Route to
evaluate the quality of information.

3.2. Analysis of official nautical publications
available for selected thematic groups

The total volume of the navigation information
offered by Russia for the region of the Northern
Sea Route (2614 pages) far exceeds the ma-
terials supplied by other agencies (United
Kingdom Hydrographic Office UKHO — 1538
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Table 1. The largest scales of the official charts of selected producers for particular narrow passages of the Northern
Sea Route (author’s study based on ChartPilot 2010, PRIMAR 2011, UKHO 2011, UKHO 2012 and UNiIO 2011)

Narrow passage

The largest scale of charts of the selected producer covering the area
(in parentheses the reference number of the map)

UKHO UNIO ICENC — UNIO
Paper charts Paper charts PRIMAR ENC (*.000) ENC (*.000)
1:25,000 1:25,000
. . (18316 western, (CP50SNTO 18316
\;\lljg\(l);sI:)éS:}?raStralt 1:90,000 narrow part), 1:180,000 western, narrow part),
Barete s o Sea | (2967) 1:50 000 (RU3OPNJ9) 1:200,000
(15030 eastern, (CP30OSNSO eastern,
larger part) larger part)
1:100,000 1:180,000
Kara Gates Strait 1:90,000 giggjo%ghde)' 234%?58(;\1 99 whote) 1:90,000
Barenyts Som W Kara Sea | (2967) (15315, 15317), | (RU4P1NLO, (CP30SNQO)
1:25,000 RU4P1NIO northern
(18314, 18315) part)
Matochkin Shar Strait - 11:350,000 | 1:500,000 1:700,000 (165;)20#’%?\?50
B Y va, (3182) (11116, 11126) (RU2P8MH9) '
arents Sea — Kara Sea CP2P8LT8)
North of Novaya Zemlya (1:;:1”2(2")000 1:100,000 (13215) 2&7820&?\%49) gégpoég?(oOGO)
1:90,000
Vilkitski Strait 1:100,000 1:180,000 (CP3PNS80 partly),
Severnaya Zemlya, No coverage |(13400, 14314, (RU3PMS90, 1:200,000
Kara Sea — Laptev Sea 14315, 14316) RU3PLROO0) (CP3PMS90,
CP3PLRO0O other part)
1:50,000
(16366, 16367,
16368, 16343),
Shokalski Strait 1:100,000 1:180.000 1:45,000
Severnaya Zemlya, No coverage | (14318 eastern (RUSI’DORGO) (CP4PQRSO,
Kara Sea — Laptev Sea approach), CP$PPRPO)
1:200,000
(12338 western
approach)
1:180,000
North of Severnaya 1:200,000 (12336, ’ 1:200,000
Zemlya No coverage | 15337y g{u%goéfz%?' (CP3Q0QQ0)
Laptev Strait .
SHe 1:180,000
New-Siberian Islands, 1:100,000 : 1:200,000
Laptev Sea — No coverage | 13430, 13455) (RRUUS%'%ng)' (CP3P7VS0)
East-Siberian Sea
Sannikov Strait
DV 1:180,000
New-Siberian Islands, 1:100,000 : 1:200,000
Laptev Sea — No coverage | 13435 "13448) QU%%PBCV\QOO)’ (CP3PBVPO)
East-Siberian Sea
S 1:200,000 (12415, |1:180,000 .
North of New-Siberian | No coverage | 12416, 12417, | (RU3PGV8O, 2¢2§§.’:%)\9po>
13418, 12419) RU3PVGO)
De Long Strait .
Wrangel Island, 1:5,000,000 | 1:200,000 zgggé)()cggoo 1:200,000
New-Siberian Islands (4521) (12430, 12431) RU3P0OTO) ’ (CP30RZ60)
— Chukchi Sea
North of the Wrangel | 1:27,000,000 | 1:50,000 (1F:<1L?§|’:%Ozomo 1:200,000
Island (4002) (16475, 16476) RUSPOOTO)’ (CP300CO0)
Bering Strait 1:1,000,000 |1:100,000 1:180,000 1:25,000
Chukchi Sea — Bering Sea | (4814) (14435, 64251) (RU3OE090) (CP30E040)
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Fig. 2. Shokalski Strait region in Severnaya Zemlya archipelago; scale change proportionally to the width
of passage (author’s study based on ChartPilot 2010)

pages, and the National Geospatial Intelligence
Agency NGIA — 952 pages). Debatable seems
to be a matter of completeness of the informa-
tion (Russia — 5 on the 7 groups, United Kingdom
Hydrographic Office UKHO — 5 on the 7 groups,
the National Geospatial Intelligence Agency
NGIA — 3 on the 7 thematic groups — see ta-
ble 2).

Russia does not provide tide tables for the
Northern Sea Route region. This information
provides only the British Admiralty. It is sur-
prising the lack a sale of a guide for planning
routes on Northern Sea Route. The first such
guidance was issued in Russia in 1996 in two
languages (GUNIO 4151 — PykoBogcTBO Ansi
CKBO3HOro nnasaHusi cygos no CesepHOMY
mopckomy nyTu and GUNIO 4151B — Guide to
navigating through the Northern Sea Route).
At present the Russians claim that the stocks
of both the Russian version and the English
one have been sold and are not expected to
re-issue. The only available alternative to these
guides are electronic versions of publications
like CnpaBoYHMK NO NEfOBbLIM YCIOBMAM Mna-
BaHuA Ha Tpaccax CesepHoro Mopckoro NyTu
(ESIMO 2011/1), CnpaBo4HMK MO OMNacHbIM
TMAPOMETEOPONIONMYECKMM N NEAOBLIM SABIe-
HMAM Ha Tpaccax CeBepHoro Mopckoro nyTu
(ESIMO 2011/2) and HasuraunoHHo-reorpa-

dumueckuin odepk Tpaccel CMIT (ESIMO 2011/3)
available on the Russian websites. However,
these electronic versions are not official nauti-
cal publications.

3.3. Discussion of results

Analysis of official nautical publications avail-
able for selected thematic groups confirms
the suggestions of National Geospatial Intelli-
gence Agency (NGIA 2010/1, 2010/2) that
despite available various English-language
publications (eg. related to tides), the vessel’s
travelling through the Northern Sea Route (by
default, for the route planning) should use pri-
marily the latest available Russian publica-
tions. This involves the necessity of acquiring
Russian “Notices to Mariners” in a systematic
manner. This procedure can be a big problem
for non-Russian shipowners.

4. Continuation of hydrographic research

Due to the great interest of many owners in
possibility of using the Northern Sea Route for
the shipping started hydrographic research
work on a grand scale.

Completed hydrographic recognition in the
last few years and planned for the following
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Table 2. Summary of official nautical publications offered by the main producers (United Kingdom Hydrogra-
phic Office UKHO, Chief Directorate for Navigation & Oceanography GUNIO and the National Geospatial In-
telligence Agency NGIA) for the Northern Sea Route (author’s study based on the given literature)

Chief Directorate for Navigation

2/688 (NP10, NP23)

Producer United Kingdom & Oceanography GUNIO / National Geospatial
Publications Hydrographic Office Directorate for Nawgapon Intelligence Agency
& Oceanography UNiIO
Pilots (Sailing 4/1220 (GUNIO 1115, 1118, 2/317 (Pub.180,

(GMDSS, Weather
informations, Naviga-
tional Warnings,
Navtex, SafetyNET, etc)

2/190 (NP285,
NP283(1))

2/376 (GUNIO 3008, 3012)

directions) 1119, 1120) Pub.183)
3/333 (Pub.115 and
List of Lights 1/290 (NP84) 1/288 (GUNIO 2111) partly Pub.111 i Pub.112
for Bering Strait)
No coverage. Publication is
Tide Tables ,1\]/2334(;\‘ P202, available only for waters outside | No coverage
Russia (UNiO 6003)
Radio signals 1/151 as half related to
(Electronic aids to | 1/25 (NP282) 2/548 (GUNIO 3001, 3003) this sublect (1'?9%11)71‘;‘2"
navigation) partly Fub. 11 1 Fub.
for Bering Strait)
Radio Signals

1/151 as half related
to this subject (Pub.117)

Distance tables be-
tween ports

1/1 a very small
number of ports
and high generality

2/182 (GUNIO 9010, GUNIO
9010P)

No coverage

Guides for voyage
planning like ,Ocean
passages ...”

No coverage

No sale for the region of Northern
Sea Route (GUNIO 4151, GUNIO
4151W)

No coverage

The value before the slash is the number of related publications, and the value after the slash — the total

number of pages in the publications

years, (B. Gunnarsson 2012; N. Monko 2012;
Y. Melenas 2013; K. Palnikov 2013; |. Pankov
2013) leads to an ever better understanding of
the seas bathymetry that are crossed by the
various sections of the Northern Sea Route.
This results in the appointment of more and
more new variants of passage of this route
which can be used for deep draft vessels. Survey
works carried out in the years 2011 and 2012
in the south-eastern part of the Kara Sea (fig. 3)
and to the north of the New-Siberian Islands
(fig. 4) led to the appointment of several new
variants of the deep-water route, recommen-
ded for the vessels with a draft of 15 m. Accord-
ing to Y. Melenas (2013), the Northern Sea
Route Administration is planning to hold fur-
ther 205,000 km of survey profiles during the

detailed recognition of bathymetry for the 2019.
Large-scale hydrographic works indicate that
the Northern Sea Route Administration expects
further intensive development of the route as
a transport lane.

5. Summary and conclusions

Vessels can be provided with Russian offi-
cial nautical charts on a scale appropriate to
the kind of the navigation for selected regions
of the Russian Arctic including Northern Sea
Route. The other main coastal countries or
producers of official nautical charts do not
provide full coverage of this region or the
scale of the charts is worse or even unsatis-
factory.
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Fig. 3. Research and determining further recommended routes in the western part of the Northern Sea Route
(author’s study based on N. Monko 2012, Y. Melenas 2013, K. Palnikov 2013 and I. Pankov 2013)

The availability of official nautical publica-
tions supplied by global producers is more di-
verse and more ambiguous than it is in the
case of nautical charts. It is surprising the lack
of Russian publications on tides. On the basis
of the information contained in the Russian sail-
ing directions to be expected that such infor-
mation can be obtained on an ongoing basis
via radio communications with designated for
this purpose shore station. No sales of guidance
for planning routes on Northern Sea Route is-
sued by Russia in Russian and English also
requires consideration.

Global producers of the official charts and
nautical publications recommend that ships
use the products supplied by Russia. Because
they are published in Russian, this is a serious
impediment to their use and thus introduces
privilege of ships’ crews who speak Russian.

Research on available official nautical charts
indicate a systematic improvement.

Northern Sea Route leads through regions
that are not sufficiently explored. It is recom-
mended to guide vessels only on charted
routes and described in nautical publications.
Hydrographic works are aimed primarily to ap-
point new routes according to the spatial distri-
bution of ice massifs in a navigation season.
The research focuses on narrow strips along
the newly appointed routes. It is expected that
limited number of research vessels are able to
perform measurements in ice-covered regions
that only allow updating of bathymetric data in
narrow strips needed for current transit voyages
on the Northern Sea Route and making compi-
lation of inserts to the currently used charts.
However, this does not solve the problem of
a comprehensive exploration of the Russian
Arctic regions for the implementation of safe
navigation on custom routes.
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Fig. 4. Research and determining further recommended routes in the eastern part of the Northern Sea Route
(author’s study based on N. Monko 2012, K. Palnikov 2013 and |. Pankov 2013)
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