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Introduction
This document is a description of the test bed from a general navigational point of view. The
document will not contain any information regarding e-Navigation. The document will cover
descriptions of navigational hazards/challenges in the areas and the availability of relevant data. The
document will be organised according to the different focus areas expected to be in the test bed.
The navigational hazards/challenges description include among other things:
Ship traffic overview; number of vessels navigating the area, including distribution
Accident registration in the area; collisions, groundings
Areas particularly difficult to navigate
Current, wind and visibility
Ice
Routing systems
Pilot regulations
Buoyage
The availability of data description include among other things:
VTS in the area
ENC's
Coverage of AIS base stations
Bathymetry data (area covered, level of detail / resolution)
METOC data (level of detail / resolution, both in space and time)
Availability of 3D models of important landmarks in the area and the data format
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The Baltic Sea
Navigational hazards/challenges in the area
The Baltic Sea area is in many ways challenging for navigators. This is due to a number of navigational
hazards arising from the nature of the waters and the number of vessels navigating them.
Following hazards/challenges have been identified:
Heavy traffic
Shoals, rocks, shallow water, islands and objects.
In some areas navigation is difficult due to tricky currents
In some areas navigation is difficult due to Sea Ice

This is also described in the following text taken from HELCOM.

efficiensea.org

6

Part-financed by
the European
Union

During the last decade shipping has steadily increased around the Baltic Sea, reflecting intensifying
international co-operation and economic prosperity. The Baltic Sea has some of the busiest shipping
routes in the world, each month around 3,500-5,000 ships ply the waters of the Baltic Sea.
Below figure 1 shows the distribution of vessel passages in the Baltic Sea during 2008.

Figure 1: HELCOM - Ship Traffic crossing pre-defined passage lines in the Baltic Sea during 2008.

Around 2,000 sizeable ships are normally at sea at any time in the Baltic, including large oil tankers,
ships carrying dangerous and potentially polluting cargoes, and many large passenger ferries.
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Figure 2: Snapshot of ship traffic in the Baltic Sea on 8 April 2009. Note that the yellow dots illustrate AIS
stations and the arrowheads depict different types of ships and direction of travel. Data source: HELCOM
AIS.

The Baltic’s narrow straits and shallow waters, many of which are covered by ice for prolonged
periods in winter, make navigation very challenging, and increase the risk of shipping accidents.
Navigation in the Baltic Sea can be tricky, with its narrow straits, winding passages, shallow depths,
archipelagos and busy waters where shipping lanes cross, and many fishing vessels also operate.
Many of the Baltic's northern waters freeze up each winter. A number of shipping accidents occur
every year in the Baltic, fortunately only a few of these incidents have so far resulted in serious
pollution.
Masters are advised that dense traffic, fishing, yachting and occasional off-shore activities can be
encountered in the Baltic Sea area. Low coastlines and frequently reduced visibility requires special
attention. All practical methods must be used for safe and continuous fixing of the vessel’s position.
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Furthermore depths, even under normal conditions, may decrease by as much as 2 metres due to a
combination of tidal and meteorological conditions or uncharted or moving obstructions.
Ice conditions can be a serious threat to navigation in certain areas during the period from November
to May, especially in the eastern part of the Baltic Sea. The ice conditions vary greatly from year to
year.

Accident registration
The relatively large number of vessels combined with the navigational hazards in the Baltic Sea gives
a relatively high number of accidents in the area.
The number of reported accidents in the Baltic Sea during the period 2000-2008 is shown on the
figure below. In 2004 a new reporting format was developed. For that reason the data for 2003 and
the subsequent years are not fully comparable.

Figure 3: HELCOM – Number of reported accidents in the Baltic Sea during the period 2000-2008.
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As shown below the human factor was the cause of accidents in almost half (47%) of the incidents
reported in 2008. External and technical factors were the reason for 18% and 13% of accidents. Total
number of ships in accidents: 135.

Figure 4: HELCOM – Causes of accidents in the Baltic Sea during 2008.

Hopefully the number of accidents will be reduced by the introduction of effective e-Navigation
services. How e-Navigation services can mitigate the risk of accidents are described in the document
‘A report describing the general requirements for e-Navigation Zone(s)’.
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Availability of data
ENC coverage
The entire Baltic sea is covered by ENC's except for very limited areas in particular in the Lithuanian
EEZ. Further information can be found in this report from IHO:
http://www.iho.shom.fr/PUBLICATIONS/S-55/rptENC_Summary.pdf

VTS
VTS areas have been established in some areas of the Baltic Sea.
Of special interest for the EfficienSea e-Navigation project is the focus areas: the Sound, Bay of
Gdansk and Gulf of Finland, all of them with operational VTS centres.

3D models
This will be investigated further in the process of developing the e-Navigation service ‘3D view and
presentation of objects’ and ‘Lighthouses and conspicuous landmarks’.
It may be possible to use models from simulators.

METOC data
Through the HIROMB model, prognoses for oceanographic parameters (current, sea level,
temperature, salinity and ice) are available in a 1nm grid. The HIROMB model supplies data in 1h
interval, 48h ahead in time. It would not be difficult to make an interpolation algorithm that would
give a prognosis on an arbitrary location in the region.
Similar (same area and resolution) prognoses from different models are available for waves, swell,
gusts.

AIS coverage
The coverage depends on the specific requirement/usage. For general tracking purpose, there is
practically coverage in the whole Baltic Sea. If reliable AIS communication is needed, then the
coverage is limited to around 20nm from the coastal base stations.
The map below shows the location of AIS base stations in the Baltic Sea.
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Figure 5: HELCOM – FATDMA Plan showing location of AIS base stations.
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Bathymetry data
Detailed bathymetry data exists for the major routes in the Baltic Sea, as shown in figure Fejl!
Henvisningskilde ikke fundet.. The data are primarily used for making sea charts. Many Nations have
high resolution data, which however are considered classified information by most countries.

Figure 6: Multibeam measurements in the Baltic Sea.
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The Sound
Navigational hazards/challenges in the area
Traffic overview

Figure 7: Traffic pattern, Sound VTS

The sound is highly trafficked and leads the ship traffic from Kattegat and the Northsea to the Baltic
Sea. The yearly number of ships passing through the sound is approximately 40.0001.
There are several large ports located along the coast in the sound, amongst these are the ports of:
•
•
•
•

1

København
Malmö
Helsingør
Helsingborg

Baltic Sea Information Exchange Study (2006-EU-93017-SI2.482615) & Risk and cost-benefit analysis, Rambøll
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The most frequent visiting ships are ships on various passenger and cargo routes sailing in the Sound
e.g.:
•
•
•
•
•

The ferries between Helsingør and Helsingborg
The ferries from Copenhagen to Oslo and Swinousce
The ferries from Malmö to Swinousce and Germany
The Nordø Link from Malmö to Travemünde
A large number of cruise ships visiting the ports of København and Malmö.

Besides the ships on regular routes, a large number of various ship types (oil tankers, chemical
tankers etc.) are passing through the sound on their way to or from ports in the Baltic Sea. Due to
limitations in allowable draught in the sound, a number of ships are using Storebælt (with larger
draught limitation) when sailing loaded and are using the sound when sailing in ballast.
Finally, a large number of leisure boats and fishing vessels are using the sound. The occurrences of
these ships are not limited to any specific regions of the sound, but are seen all over the region. Thus,
it is seen that the traffic in the sound consists of a mixture of different ship types and does thus
require good skills and awareness from the navigator on the ships when passing the sound.

Accidents in the area and high risk areas
The VTS Sound has since the start of operations, 15th of August 2007, collected incident statistics in
the area of different kinds.

Tabel 1 Statistics collected in the sound VTS area

The statistical data that has been collected indicates that—since the 15th of August 2007— 47
incidents that could have resulted in groundings ocured, 35 cases were ships that have had a draught
deeper than that allowed in the Drogden dredged channel were on the way to enter Drogden
channel. These ships were subsequently directed to transit through Storebælt (the Great Belt). In 4
cases Sound VTS has warned shipping about the danger of 2 ships colliding. During this period, 6
ships have grounded in the area. One of these ships subsequently pulled itself free and continued its
transit.
The locations in the sound where a significant contribution to the risk of collisions and groundings is
expected, as defined in the 2006 Rambøll2 risk and cost-benefit analysis, based on workshops and a
detailed review of the registered accidents are listed below:
• Drogden
• Flintrännan
• Entrance to port of Copenhagen,
2

2006 Rambøll analysis , http://www.sjofartsverket.se/pages/13140/Risk%20analysis%20MainReport.pdf
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•
•

Ven
Helsingør-Helsingborg

Risk of ship-ship collision:
at the southern approach to Drogden Dredged Channel and The Flint
at the Drogden Lighthouse area
in the Flint
east and west of Ven
between south-bound ships en route to the Swedish coast going into the VTS area and northbound ships leaving the VTS area
in the Drogden dredged channel
Ship-bridge collisions (bridge protective islands and bridge girder) in The Flint off the Port of
Malmö
Risk of grounding:
at Lous Flak
west of Pinhättan Lighthouse
at Stengrund and Väster Flacket (off Landskrona)
north of Helsingborg
passing the TSS in the Sound area
The areas and risks are detailed described in the Rambøll report which can be found here:
"Navigational safety in the sound between Denmark and Sweden"

Current, Waterlevel and Ice
At a rough estimate the current in the area are Northbound 65%3 of the time, Southbound 35%6 and
in optimal conditions reach up to 56 knots in the northern part of the sound and 36 knots in the
southern part, but currents up to 1.5 – 2 knots are more normal. In the sound the current
measurements are available at Drogden lighthouse, Flintrännan and at Røse. However, the current
varies substantially over the sound area and knowledge of the current condition at one location is
not sufficient to determine the size and direction of the current at any other location in the sound. In
general, the current is influenced by the high- and low pressure conditions in over the North Sea and
the Baltic Sea and wind conditions rather than by the tide. The water level will in some extreme cases
fluctuate as much as 2m and is known do vary from the south part to the north part over the same
period of time. But levels up to 1m is more common.
There may be climatic conditions at wintertime where ice formations will take place. This is for
instance the case at the area west of Ven. In such cases, ships may need assistance in order to
navigate properly.

3

SMHI, Sweden's Meteorological and Hydrological Institute
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Navigational Routes
The hips entering Øresund may use different routes on their way through Øresund depending on the
actual draught of the ship or depending on weather conditions etc. The navigational routes in
Øresund are:
•
•
•
•
•
•

The traffic separation zone at Øresund North
The routes east and west of Ven
Kongedybet, Hollænderdybet Kronløbet - the port entrance to København
Flintrännan
Drogden
Drogden south

Pilot Regulations
In IMO resolution MSC 138(76) on recommendation on navigation through the entrance of the Baltic
Sea, it is recommended that:
•
•
•

Loaded oil tankers with a draught of 7 m or more
Loaded chemical tankers and gas carriers, irrespective of size, and
Ships carrying a shipment of irradiated nuclear fuel, plutonium and high-level
radioactive wastes (INF-cargoes)
The different ports in the area use different regulations about their pilot regulation which is setup of
the competent authority in the specific country.

Availability of data
VTS
A voluntary ship reporting system (SRS), SOUNDREP, including Sound VTS, became operational on the
15th of August 2007, and cover most of the sound area. SOUNDREP, including Sound VTS, is a
voluntary system, where shipping can only be encouraged—and not forced—to participate. But its
estimated that close to 97%4 of shipping participates. In the VTS area Information service is
provided and the whole area is covered by radar.

4

Baltic Sea Information Exchange Study (2006-EU-93017-SI2.482615)
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Figure 8: SOUNDREP area

Bathymetry
In the Danish part of the sound, data is publicly available in the parts relevant for this project in a
50m resolution. Data exists in 5m resolution, but these data are classified. If needed, some data in
this resolution may possibly be used for specific testing purposes, but this must be granted by the
appropriate authority.
We hope to have the same availability from the Swedish part of the Sound.

METOC
The HIROMB model that covers the entire Baltic Sea area includes of course the Sound area. In
addition, a number of sensors are present in the Sound:

efficiensea.org
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Figure 9: Location of different sensors throughout the sound area

3D models
The Geological Survey of Denmark and Greenland (GEUS) have detailed measurements of height of
the Danish coastal regions, which might be possible to use in a 3D model for the shore areas.
With regard to the availability of 3D models of conspicuous landmarks, further investigations are
needed! Simulation centres may have some relevant models.
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The Bay of Gdansk
Navigational hazards/challenges in the area

Ship traffic overview
The volume of shipping operating to the Polish ports in the Gulf of Gdaosk is steadily increasing and
now is about 7000 visits of vessels yearly (2008), not including the local domestic traffic, fishing boats
and leisure crafts. More then 2500 ships of above comprise chemical tankers, gas tankers and oil
tankers, including VLCCs up to maximum accommodated draught on the Baltic (presently 15 meters)
and the length overall of 340 meters. There has been also considerable growth in passenger traffic in
the Gulf of Gdaosk, including Ro-Ro passenger ferries, to more then 1000 ships yearly.

efficiensea.org

20

Part-financed by
the European
Union

Description of vessel types navigating the area

Tabel 2 Traffic in Bay of Gdansk ( Ports: Gdynia, Gdansk Nowy Port, Gdansk Port Polnocny) in 2008, Source:
VTS Operator database

Accident registration in the area
-

30.07.2005 Ferry “Stena Baltica” had collision with breakwater in Gdynia.
19.02.2009 Vessel “Fu Min” grounded in Gdynia road.

Areas particularly difficult to navigate
In Bay of Gdansk there are not areas particularly difficult to navigate.
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Current, wind and visibility
Current
Direction and speed of current to depend on direction and force of wind. Maximum speed of wind is
on approach to Baltijsk and little less in area of approach to Gdansk. Near the Hel Peninsula
headland, the average speed of current is from 0.55 knots during strong WNW storms to 0.75 knots.
Wind
Distribution of atmospheric pressure is the most influential of factors generating wind pattern.
However, it fluctuates heavily over the South Baltic and the changeable distributions make the SW,
W, and NW winds predominant in the area. Force of the winds depends upon pressure gradient, and
that is why in spring and winter, frequency of strong winds is higher than in summer only to regain its
force in late autumn.
Visibility
Sum
Month
I
II
III
IV
V
VI
VII
VIII
IX
X
XI
XII Total
GDYNIA
3

5

3

4

2

2

1

1

1

3

4

3

32

0

0

0

3

3

2

22

1

1

1

2

2

2

22

GDANSK
3

2

2

3

2

1
HEL

3

4

3

4

4

2

Tabel 3 Typical number of days with fog in ports Gdynia, Gdansk and Hel.
Source: Hydrographic Office of the Polish Navy, Baltic Pilot 502

Water level
Fluctuation of water level depend on direction and force of wind. Maximum fluctuation can be 1.0 m.

Ice
Ice in Bay of Gdansk is usually present in the second part of November to March. Maximum ice is in
February. Predominantly type of ice is ice floe. Main area of coastal ice are: Pucka Bay and mouth of
a Vistula river.
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Routing systems
TRAFFIC SEPARATION SCHEMES ON THE APPROACHES TO THE POLISH PORTS IN THE GULF OF
GDANSK AND THE VTS AREA
TRAFFIC SEPARATION SCHEME EAST
The traffic separations scheme (TSS) East consists of:
– Two traffic lanes either 1.0M wide,
– One intermediate traffic separation zone 0.5M wide in two parts: northeast and southwest, and
– One traffic separation line connecting the two parts of the intermediate traffic separation zone.
The true directions of navigation are:
– Inbound traffic lane, 163° from the seaward limit of the scheme to the turning point marked by the
ZN buoy, thence 206° to the south limit of the scheme marked by the ZS buoy northeast of the
Gdaosk Port Północny pilot boarding place, and
– Outbound traffic lane, 026° as far as the turning point marked by the ZN buoy, thence 343° to the
seaward limit of the scheme.
TRAFFIC SEPARATION SCHEME WEST
The traffic separations scheme (TSS) West consists of:
– Two traffic lanes 0.75M to 0.5M wide (northeast part of the TSS) separated by a traffic separation
line,
– Two traffic lanes either 0.5M wide in two parts (southwest and west) separated by a traffic
separation line,
– One precautionary area, and
– One adjacent inshore traffic zone.
The true directions of navigation are:
– Inbound traffic lane, 205° from the seaward limit of the scheme to the turning point marked by the
HEL buoy (northeast part of the TSS), thence 221° as far as the turning point at the GN buoy in the
precautionary area, thence
–221° to the southwest limit of the scheme marked by the NP buoy northeast of the Gdaosk Nowy
Port pilot boarding place, or
– 092° to the west limit of the scheme marked by the GD buoy east of the Port of Gdynia pilot
boarding place, and
– Outbound traffic lane, 041° (southwest part of the TSS for vessels departing Gdaosk Nowy Port) or
272° (west part of the TSS for vessels departing the Port of Gdynia) to the turning point marked by
the GN buoy in the precautionary area, thence 041° as far as the turning point at the HEL buoy,
thence 025° to the seaward limit of the scheme.
In Bay of Gdansk is also Mandatory Ship Reporting System (GDANREP)
The Mandatory Ship Reporting System (GDANREP) is established on approaches to the Polish ports in
the Gulf of
Gdaosk under the Resolution MSC.294(83) adopted by the International Maritime Organization
(IMO). The ship reporting system applies to all passenger vessels, all vessels engaged on towing, and
all cargo vessels of 150 gross tonnage and over.
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Reports should be submitted using VHF voice transmission on the VHF working channel appropriate
for the Zatoka Gdaoska VTS Centre. A vessel may decide, on the grounds of commercial
confidentiality, to communicate, in compliance with relevant national regulations, that section of the
report, which contains information on cargo, by non-verbal means, prior to crossing into the
reporting system area.

Pilot regulations
DIRECTOR OF MARITIME OFFICE IN GDYTNIA STANDING ORDER NO 12 of 14 June 2005
Chapter III - Pilotage
§ 34
The regulations of this chapter shall apply to navigational and port pilotage.
§ 35
1. A ship may only use services of a pilot holding professional qualifications specified by other
provisions .
2. The organisation of pilotage service, professional qualifications of pilots, mutual
responsibilities of pilots and masters of piloted ships and pilotage fees and methods of payment, are
shall be governed by other provisions.
§ 36
1 Ships of length of 50 m and more, unless otherwise defined by additional regulations of Part
II of this Order, shall be obliged to use pilotage service.
2. The following ships are obliged to take pilot regardless the ship's length:
1) ships carrying dangerous cargo, as specified in paragraph 17 and which are not gas free
after carrying such cargo;
2) ships overloaded; out of trim or having dangerous list;
3) ships with damages that may cause pollution to environment;
4) passenger ships
3. Harbour master may exempt, for a definite period of time, sea-going ferries carrying
dangerous cargo, as specified in these regulations, from the obligation of using pilotage service
regardless the ferry's length.
4. Harbour master may exempt for a definite period of time ship's master from the obligation of
using pilotage service in the area of the whole port of its part provided that the defined requirements
are met. The rules and requirements for exemption from the obligation of using pilotage service
shall be defined by other provisions.
§ 37
1 A ship exempted from the obligation of using pilotage service while approaching the road
(anchorage) shall report this to harbour master's office on radio..
2. Harbour master may order any ship to use pilotage service if necessary for safety reasons.
§ 38
A ship shall request pilot on radio, by VHF and regardless of that, may show signals in
accordance with International Code of Signals.
§ 39
1. The carriage of pilots shall be performed only onboard specially designed ships (pilot
vessels) or ships adopted for this purpose.
2. In case of icing of the port area and the road, harbour master may permit to use a tug boat for
efficiensea.org
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carrying the pilot.
3.Emberkation and disembarkation of pilot shall comply with the requirements of SOLAS
1974 Convention.
4. During embarkation and disembarkation of ship the pilot shall wear life jacket.
§ 40
1. Pilot shall be obliged to refuse the pilotage if he considers that this would violate port
regulations or that the ship is not seaworthy.
2. The pilot shall immediately notify harbour master's office of each such refusal and shall follow
received instructions.
3. Prior to each embarking, the pilot is obliged to check actual draught of the ship and report
this immediately to harbour master's office.
§ 41
A ship, obliged by these regulations to use pilotage service may warp along the same free
quay without pilot's assistance provided that harbour master's permission has been granted .
§ 42
The pilot shall notify harbour master's office of unmooring and mooring of a ship and provide
the position of piloted ship if requested so by harbour master's office.
§ 43
1. The use of pilotage service shall be obligatory in the area of road, anchorage, to ship's berth
and vice versa.
2. In agreement with the pilot and on permission of harbour master's office, master
(commander) of a ship may not follow the rule specified in subparagraph 1 and embark or
disembark the pilot at another place.
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Figure 10: VTS Gulf of Gdansk, area responsibility

Part II – Additional regulations, chapter I – Additional regulations for the Port of Gdaosk
§ 114
1. Ships of length of 50 m and more shall be obliged to use pilotage service except the area
defined in paragraph 115.
2. Tankers of length of more than 200 m or draught of more than 13 m, carrying oil derivative
goods, chemicals or liquefied gas in bulk, or not gas free after carrying such cargo shall be obliged
to use the service of two pilots.
3. In reasonably motivated cases Harbour Master may exempt from the above requirement.
§ 115
1. All ships of length of 40 m and more shall be obliged to use pilotage service at Wisła
Śmiała Outlet (Górki Zachodnie) and in the area of Martwa Wisła.
2. The tow may navigate at the area mentioned in subparagraph 1 after receiving harbour
master's permission.
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MARITIME OFFICE OF GDYNIA MANAGING DIRECTOR Executive Order № 3 of 28 April 2008
Regulations Governing Vessel Traffic Services (VTS)
§ 39
1. When reporting the crossing into the VTS Area, all vessels for which pilotage is compulsory, or vessels
intending to use port pilotage services shall confirm the request for a pilot with the VTS Duty Officer.
2. When agreeing on the Sailing Plan, the VTS Duty Officer shall give the inbound vessels sailing directions
as to the place and time of the port pilot boarding.
3. If a pilot boarding place or time is modified, they shall be communicated to the Master of a vessel on the
VTS VHF working channel, through the VTS Duty Officer only. The above provision shall not apply to radio
traffic exchanged when the pilot boards or disembarks.
4. Port Regulations shall stipulate detailed Pilotage Regulations.
5. If safety reasons require, particularly if a vessel is considered dangerous, the VTS Duty Officer may order
the vessel to use pilotage outside ports in the VTS area.
6. When reporting prior to crossing into the VTS area, a vessel using a deep-sea pilot shall notify the VTS
Duty Officer of the pilot.
7. The Master of a vessel using pilotage in the VTS area shall not be exempted from these VTS Regulations.

Availability of data
VTS in the area
In order to enhance the safety of navigation and capability to respond in emergency situations within the
waters of the Gulf of Gdaosk and as en expression of concern about the marine natural environment, the
Vessel Traffic Services "VTS Gulf of Gdaosk" has been established under Executive Order No. 10/2005 of
May 6, 2005 of the Director of Maritime Office in Gdynia.
VTS Gulf of Gdaosk (VTS Zatoka Gdaoska) become operational on May 1, 2003, providing for participating
vessels a range of services and maintaining control on maritime safety within VTS Area of responsibility.
VTS Gulf of Gdaosk provides for participating ships the following services in accordance with IMO
Resolution A.857 (20):
- Information Service
- Navigational Assistance Service
- Traffic Organization Service (only notified vessels)

ENC's
S-57 standard cells cover fully Bay of Gdansk area. These ENC’s are provided by Hydrographic Office of the
Polish Navy.

efficiensea.org

27

Part-financed by
the European
Union

Bathymetry data
Region is regularly serviced by a MOG Survey Division with the application of multibeam system operating
from s/v Hydrograf 10. All IHO requirements and standards are satisfied, particularly IHO STANDARDS FOR
HYDROGRAPHIC SURVEYS 5th Edition, February 2008 Special Publication No. 44.
Resolution of the system in current operation is decribed as: ”can detect details of 10x10x10cm size”.

Figure 11: Typical underwater ultrasonic wreck visualisation ( MOG-2009)

Coverage of radionavigation and AIS Base station
IALA has recommended that the future of e-Navigation architecture is for harmonized collection,
integration, and exchange of maritime information. The key of secure navigation and accurate
hydrographic survey is reliable radionavigation service. Maritime Office Gdynia has established and
permanently improves shore based/costal networks to support AIS, DGPS, and RTK systems conforming to
the international standards and functional requirements. For system coverage see Fig. 4 and Tab.I below.

Figure 12: AIS-PL shore base stations overlapping
coverage (yellow) in the Bay of Gdansk
efficiensea.org

28

Part-financed by
the European
Union

Polish AIS system offers a doubled coverage of AIS signals in Gdansk Bay and channels of Gdynia-Gdansk
ports. Real time ships’ traffic visualisation is available in VTS Gdynia.

Figure 13: Real time AIS traffic visualisation

Intergated image of radar targets plus AIS data stream are also available via network from the Safety Center
in Gdynia see fig 6. It is possible to establish also virtual and/or synthetic AtoN within the AIS area of
Gdansk Bay with the use of dedicated software.

Figure 14: Intergated image of radar targets plus AIS – port of Gdynia

Maritime DGPS system was developed to provide position and integrity information to maritime
users. This service is based on local reference stations and LF radio beacons to distribute
differential GPS corrections to increase position accuracy and integrity warning to satisfy safe and
accurate navigation requirements in coastal navigation and hydrographic survey.
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Table of radio-nav services
Station
name

Country: POLAND

Identification Nos

WGS-84

Reference

Transmitting

Position

Station(s)

beacon

Lat/ Lon

Rozewie
DGPS

743

Hel RTK

-

IALA 482

744

54°49’ N

Range

Date of last amendment: July 2009
Integrity/

Transmitted

Freq

24h
RTCM
monitoring
message types

Bit
Rate
(bps)

150 km

Yes/yes

9,3,7,16

301.0

100

20 km

No/yes

18,19,20,21

434.25
MHz

9600

18°20’ E
UHF 2-10W

54° 35’ N
18°48’44 E

Tabel 4 Radionavigation services available in the region of Gdansk Bay

METOC data
Institute of Meteorology and Water Management provides Weather Forecast for Bay of Gdansk area and
Polish area.
Examples of forecast:
The forecast: PROGNOZA NA OBSZAR BALTYKU
Weather forecast for Baltic Sea
Valid from 06:00 UTC 29.10.2009 to 18:00 UTC 29.10.2009
NO WARNINGS
INFERENCE FROM 03.00 UTC:
Low with centre 1007 hPa over western Russia . High with centre 1028 hPa over central Sweden
intensifying south.
TYPICAL FORECAST FOR 12 HOURS:
Western Baltic:
Wind east to southeast force 3 to 5. State of sea 2 . Temperature near 9st.C. Visibility good to moderate ,
poor locally. Mist or fog locally and rain at times.
Southern Baltic:
Wind variable but mainly around north force 3 to 4 . State of sea 2, Pomorska Bay 1 to 2. Temperature 6 do
8st.C. Visibility good to moderate. Rain spreading from west.
Southeastern Baltic:
Wind northwest to north force 3 to 5. State of sea 2 to 3, Gulf of Gdansk 2 . Temperature from 6 to 8st.C.
Visibility good to moderate. Rain at places.
Central and Northern Baltic:
Wind northwest to north force 5 to 4. State of sea 3. Temperature 4 to 7st.C. Visibility good. Rainshowers
locally.
Polish Coastal Waters:
Wind variable force 2 to 4 , but northwest to north-west force 3 to 5 in eastern part. State of sea 2 to 3, but
1 to 2 in western part. Visibility good to moderate. Rain at places.
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OUTLOOK FOR FURTHER 12 HOURS:
Western Baltic: Wind southeast to east force 3 to 5.
Southern and Southeastern Baltic: Wind north to north-east force 3 to 5.
Central and Northern Baltic: Wind north to north-east force 5 to 4.
COASTAL STATION REPORTS FROM 06:00 UTC:
SWINOUJSCIE: SE 2 10 1021 8,2 512
KOLOBRZEG: NNE 3 21 1022 9,2 512
USTKA: NE 3 26 1021 - 511
HEL: N 3 26 1020 10,5 510 ”
Weather Bulletins are broadcasted in Bay of Gdansk with Navigational Warnings within information
service at fixed intervals:
Announcement - VHF Channel 16, 71
Broadcast - VHF Channel 66
- at 0005, 0705, 1305, 1905 LT in Polish
- at 0105, 0805, 1405, 2005 UTC in English
- on vessel’s request.
In the area of Bay of Gdansk, Maritime Office Gdynia additionally operates hydro-meteo sensors. They are
located in:
- Gdynia, Harbour Master tower ( wind speed and direction – on line information)
- Gdynia, Francuskie berth (water level – on line information)
- Gdansk, Harbour Master tower ( wind speed and direction – on line information)
- Gdansk (water level – manualy provided 4 times for day)
- Hel, Lighthouse Hel ( wind speed and direction – on line information)
- Hel (water level – manualy provided 4 times for day)
- Krynica Morska, Lighthouse Krynica Morska ( wind speed and direction – on line information)
Information from this sensors are available in Maritime Safety&Security Information Exchange System
(MarSSIES) and Maritime Office Gdynia official website.
If possible availability of 3D models of important landmarks in the area and the data format –
In the above area there are towers of:
Gdansk, Harbour Master and Light House tower
Gdynia, Harbour Master tower
Hel, Lighthouse Hel
Krynica Morska, Lighthouse Krynica Morska

3D models
3D not available yet. To be prepared when required data format is defined by WP4 .
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The Gulf of Finland
Ship traffic overview
There is dense maritime traffic in the area. Over 40 000 vessels pass the entrance line (figure 1) to/from the
Gulf of Finland each year. Significant amount of local maritime traffic also takes place inside the entrance
line.
In addition to the normal cargo traffic to and from Finnish, Russian and Estonian ports there is crowing
amount of maritime oil transportation from Russia. Passenger traffic between Finland, Estonia and Sweden
is operating frequently. A large part of this passenger traffic is crossing the routes of oil and cargo
transports.

Figure 15: Gulf of Finland entrance line (screenshot from GH WebStat).

High risk areas
The busiest passenger vessel route in the area is operating between Helsinki and Tallinn (north-south
direction). The traffic in this route crosses the tanker and cargo traffic (east-west direction) in the middle of
the Gulf of Finland (figure 2).
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Figure 16: Crossing vessel traffic between Helsinki and Tallinn
(Screenshot 16.11.2009 09:45 from GH WebGad).
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Accidents in the area
The number of accidents in Gulf of Finland area per year has been quite low. Most of the accidents are
groundings or collisions (with vessels and other obstacles).

Figure 17: Accidents at WP area

5

Current, wind, visibility, water level and ice
Currents of Baltic Sea are mainly caused by wind. Those currents are moving from Estonia’s west coast
toward Russia and then along Finland’s south coast toward Bay of Botnia. Persistent SW winds influence
remarkably the above mentioned water circulation. With mild winds surface current may move west along
N coast of Estonia with velocity up to 20 cm/sec (i.e. 0.39 knots)6.
The wind usually blows from south or south-west. Average number of days per year when wind speed
exceeds 21m/s, 14m/s and 10m/s is 10, 60 and 150 respectively. The summer months are usually quite
calm, strong winds mostly occur between September and April.
Due to the high latitudes, the nights are long during the winter. Snowstorms, heavy rains and fog will
reduce visibility occasionally.
The seafloor in the area varies from deep to shallow. There are large amount of underwater rocks along the
Finnish coast line. The water level varies between +2m to -1m. The highest water levels are in September
and October and the lowest occur in March and May. There are almost no water level changes caused by
tidesFejl! Bogmærke er ikke defineret..
Significant wave height will normally stay below 4m. The all time record for measured significant wave
height is 5,2m with highest individual waves reaching 9m. Major part of the ship accidents in the area are
groundings.
5

Source – Report on shipping accidents in the Baltic Sea area for the year 2007, HELCOM COMISSION
Source – Sailing directions for Estonian waters, Estonian Maritime Administration Aids to Navigation and
Hydrography Division. 2004
6
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The sea is usually freezing during winter. There is however significant variation in the ice conditions
between adjacent winters. During some winters the whole Gulf can be covered by ice while in some winters
only the shallowest bays get an ice cover. Winter traffic typically starts in January and continues until April.
There is increased risk for grounding and collision (with vessels and other obstacles) when navigating in ice
conditions. Average thickness of ice cover is 35 cm (73 cm as maximum).

Navigational Routes
Finnish national waters
Total length of the maintained fairways in the Gulf of Finland area is 2507 km. Of these 1249 km are for
merchant shipping. There are 17 main fairways leading to Finnish ports in the area. The maximum
authorized draught of the deepest coastal fairways is 15,3 m, which is the same as in the Danish Sounds.
Fairways are typically long and they have many narrow and winding sections. The waters around the
fairways are often shallow with a hard and rocky seabed, which makes it unsafe for merchant shipping to
sail outside the fairway area.
Fairways for
merchant
shipping

Other fairways

Total

Finnish Maritime
Administration

1132

1114

2246

Others (ports, etc.)

117

144

261

Total

1249

1258

2507

Owned/maintained
by

Table 2. Length of fairways, Gulf of Finland area (FMA).
International waters
There are six traffic separation schemes and one deep water route inside or near the Gulf of Finland area.

Figure 18: TTS areas and DW route in the Gulf of Finland, DW route, detail (FMA, IMO).
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The deep water route located near Gogland Island bypasses the 14.2m shoal located in the middle of the
westbound lane of traffic separation scheme.

Pilot regulations
In Finnish National waters it is mandatory to use a pilot in the following vessels
all vessels carrying dangerous cargo
vessels whose dimensions exceed one of the following: length 60m, width 10m, draught 4,5m
There are some exemptions from these rules in relation to state owned vessels, and ferries operating on
regular routes between islands.

Buoyage
Both cardinal and lateral marks are used in the Finnish buoyage system. The total number of AtoN’s in the
Gulf of Finland area was 4549 at the end of 2008.
Type\owner

Finnish Maritime
Administration

Other (ports etc.)

Total

Minor light

25

3

28

Cairn

164

13

177

Leading mark

655

103

758

Lighthouse

12

0

12

Other

0

23

23

Buoy

311

73

384

Edge mark

47

1

48

Sector light

83

11

94

Direction light

3

0

3

Beacon tower

8

0

8

Radar mark

70

5

75

Spar buoy

2200

739

2939

Total

3578

971

4549

Table 3. Aids to navigation in Gulf of Finland area (FMA).
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Availability of data
VTS in the area
Finnish national waters
There are three VTS areas in the Gulf of Finland. These are Hanko VTS, Helsinki VTS and Kotka VTS. Vessels
of 24 metres in length overall or more are obliged to participate in the vessel traffic service by reporting to
the VTS authority, by listening to the VHF channels used in the VTS area and by observing the provisions
concerning traffic in the VTS area.
The operational hours of VTS are 24 hours/day all year. Information about possible operational breaks is
given in navigational or local warnings via coastal Radio (Turku Radio)
There are three types of vessel traffic services provided:
Information – given to all vessels in the VTS area when they report, at set intervals, whenever
necessary or when a vessel so requests on,
o other vessels in the area
o changes in matters concerning the VTS area and traffic within it
o meteorological and hydrological information
o operation of pilots and ice-breakers
o condition and availability of fairways and status of aids to navigation
o any danger threatening a vessel
o other matters affecting the safety of vessel traffic
Navigational assistance – given to identified vessels on request or when deemed necessary by the
VTS authority in difficult navigational circumstances or weather or ice conditions including,
o information on the vessel’s course and speed
o information on the vessel’s position relative to the fairway axis or waypoint in accordance
with the VTS sailing plan
o information on the positions, identities and intentions of surrounding traffic
o warnings to individual vessels
Traffic organization – vessel traffic can be managed with permanent traffic arrangements in order
to prevent danger situations and congestion icluding following orders,
o clearance for departure from port or anchorage and for entry into a VTS area
o separation of traffic in terms of time and distance
o prohibited and designated anchorage areas
o passing prohibition and/or passing area
o overtaking prohibition and/or overtaking area
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Figure 19: Finnish VTS areas in the Gulf of Finland area (FMA).

Estonian national waters
In Estonian waters there is one VTS area near Tallinn. Ships entering to the VTS area are obliged to report to
the VTS. The report must include vessels name, call sign, IMO number, position and planned route.

Figure 20: VTS area near Tallinn (EMA)

ENC's
Estonia has full ENC coverage of its waters. The coverage consists of 72 ENC’s. 7 general scale cells,
14 coastal scale cells, 23 approach scale cells, 13 harbour scale cells and 15 berthing scale cells. All
cells are compiled according to the IHO’s S-57 version 3.1 standard and distributed to the end user
through world largest ENC and SENC distributors.
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Figure 21: ENC coverage of Estonian waters

Finland has also good ENC coverage in the Gulf of Finland area. The Gulf of Finland is covered by 3 general
scale cells, 32 approach scale cells and 6 harbour scale cells. The cells follow IHO’s S-57 standard and are
distributed by PRIMAR service.

Coverage of AIS base stations
Estonia
EMA has 13 network connected AIS base stations, 8 of them locate at GoFREP area.
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Figure 22: VTS area near Tallinn (EMA)
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Bathymetry data
In Estonia it is possible for registered user to get bathymetrical data through Hydrographical Information
Database (HIS). Database does not have public access at present. Figure 20 represent current status of
hydrographical survey of Estonian waters, sea areas and inland waters. Only most important areas and ship
routes are surveyed and have refined data loaded to the Hydrographical Information Database (HIS).
Generally, open sea survey is planned and will begin with coming of new SWATH type hydrographical ship
in 2012.

Figure 23: Hydrographic survey of Estonian waters

In Finland It is possible to buy sounding material from the Finnish Maritime Administration Hydrographic
Department. The material is available from fairway zones of importance to shipping and from Finnish
territorial waters. The material is continually updated and new measurements are carried out annually. The
interval of basic depth coordinates is about 30m; interval for frequent soundings is less than 2m. Most of
the material outside fairway areas is confidential and available only on permit by Navy.

METOC data
Estonia
It is possible for everyone to see water level prognosis and measured data through web page of Marine
System Institute ( http://on-line.msi.ttu.ee/kaart.php?en ). Further information is possible to get from
Estonian Meteorological and Hydrological Institute’s web page
(http://www.emhi.ee/index.php?ide=15,135).
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Figure 24: Estonian Meteorological and Hydrological Institute stations
carrying out hydrological measurements (www.emhi.ee)

Figure 25: Marine System Institute’s automatic weather stations (www.emhi.ee)

At present Estonian Maritime Administration has installed 42 all season ice buoys for navigation
purposes. All these buoys have GPRS communication for remote monitoring, built-in AIS AtoN
functionality and integrated 3D acceleration sensor. It is aim for EMA as project partner develop
algorithms for output wave height data using 3D acceleration sensor (Figure 23).
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Figure 26: Navigation buoys, carrying 3D acceleration sensors (EMA)

Finland
There are good internet based weather, sea state and water level services available from the Gulf of
Finland area. Finnish Meteorological Institute (FMI) provides some METOC data for all users
(http://www.fmi.fi/weather/index.html) free of charge. Information includes real time observations and
forecasts for water level, wave height, ice conditions, sea temperature and salinity.
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Figure 27: Free of charge marine weather data (Screenshot from www.fmi.fi)

FMI also maintains a weather service especially for shipping. This service is chargeable.
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Figure 28: Chargeable marine weather data.

Information is based on FMI’s weather, water level and wave height sensors. The same data is available on
Finnish VTS centres and is being transmitted via Finnish AIS network using IMO’s Application Specific
messages.
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