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VTMIS AND AIDS  
TO NAVIGATION

Now almost completed, the European Commission’s MarNIS 
project has recently provided realistic demonstrations of its 
innovatory concept for the next generation of integrated 
Maritime Information Services in Genoa and Lisbon. Aimed at 
implementation between 2012 and 2020, MarNIS integrates vessel 
traffic monitoring, search and rescue and pollution combating 
under one (physical or virtual) roof. Designed around a functional 
architecture that is independent of technology, the MarNIS 
concept centralises the flow of information on transiting ships for 
use by all maritime stakeholders. Early ‘once-only’ reporting and 
long range monitoring of shipping, especially vessels that pose a 
potential risk, enable a more proactive approach to environmental 
protection of Europe’s coasts, while increasing the speed of 
turnaround in ports. 

Then and now
Picture this scenario: It is November 13, 2002. A Greek-operated, 
single-hulled tanker, flying a Bahamas flag, with a Liberian owner 
and chartered by a Swiss-based Russian oil company, is sailing off 
the coast of Spain with a cargo of 77,000 tonnes of heavy fuel 
oil, when it hits a storm. One of its tanks bursts and begins to 
leak. Six days later, the ship splits into two and sinks. In all, about 
63,000 tonnes of oil are released, polluting over 1,000 beaches 
across Spain and France and destroying the local fishing industry. 
It costs about US$2.8 billion to clean up the mess. The ship is, of 
course, the now infamous Prestige. 

Now fast-forward to 2012 and replay the same scenario. An 
innovatory EC-funded Maritime Navigation Services concept, 
called MarNIS, is now in place. Within MarNIS, the Prestige will 
already have been designated a ‘High Alert Ship’, even before it 
sets sail, not least because of its inherently vulnerable construction 
(a single-hulled tanker), its cargo, flag, age and complex ownership 
profile. Mandatory early reporting requirements mean that the 
ship’s static details, cargo, voyage plan and Estimated Time of 
Arrival at its destination have been entered into an upgraded 
Europe-wide SafeSeaNet (SSN++) database. Relevant parts of this 
information are instantly available on demand to all the authorised 
stakeholders along its route, through centralised National Single 
Window data hubs. 

Under the MarNIS concept, as in all other European Member 
States, Spanish search and rescue operations, oil and pollution 
combating and vessel traffic management, rather than being 
separate services, with their own administration, surveillance 
equipment, resources and information sources, are integrated 
under one roof, as Maritime Operational Services (MOS). Thanks 
to mandatory Long Range Identification and Tracking (LRIT) 
and Automatic Identification System (AIS) transponder data, 
coastguards with training in vessel traffic management have been 
tracking the Prestige on the MOS centre display for hours, with its 
high alert tag clearly visible. 

Because of the combination of the ship’s high alert status, the 
worsening weather and its proximity to the coast, the Spanish 

MOS centre has been in communication with the Prestige long 
before it gets into trouble, as part of its proactive safety strategy. 
The vessel has been upgraded to a High Risk Ship. Emergency 
Towing Vessels and oil-combating resources have been put on 
standby, and, under existing international law, the Prestige is 
instructed to seek refuge. If, as in the real 2002 scenario, the 
Prestige were to start to break up before it reached shelter, the 
MOS centre would call up oil slick drift models and overlay 
‘web-maps’ on its screens via an Internet feed, to visualise real-
time weather and hydrological data and so maximise pollution 
combating efforts.

Not science fiction
Although MarNIS is still a theoretical concept today, and has 
some legal issues to solve before it can become reality, it is far 
from science fiction. Indeed, it is aiming for implementation 
across Europe between 2012 and 2020. All of the relevant 
technology exists – AIS, LRIT, geospatial web mapping, 
satellite tracking, portable carry-on units for pilots – while 
European directives are already in force or are in preparation 
to support much of the logistic foundation for MarNIS.  
Indeed, the MarNIS project was initiated, four years ago, by the 
EC’s Energy and Transport Directorate (DG-TREN) as part 
of its mid-term strategy to improve the safety and efficiency 
of EU maritime transport, as laid out in a wide-ranging 2002 
Directive on Establishing a Community Vessel Traffic and Monitoring 
System and its Green Paper Towards a Future Maritime Policy for 
the Union. 

“What is new in the MOS concept,” says Christer Waldegren, 
Senior Advisor on SAR and Emergency Planning at the 
Swedish Maritime Administration, “is that operators survey an 
area outside their country’s territorial waters. On their traffic 
image they can clearly see vessels that have been assigned high 
alert values, according to a set of scientific criteria. This should 
improve situation awareness and enable existing services to be 
more proactive.” 

The MOS concept has already been tested successfully in 
a realistic operational setting at the UK’s Maritime Rescue 
Coordination Centre in Milford Haven in June 2007 and again 
in February this year. Using a Kongsberg Norcontrol C-Scope 
display (Kongsberg is one of the industrial partners in MarNIS), 
search and rescue (SAR) officers were able to carry out long-
range vessel traffic monitoring, not usually part of their remit, 
using simulated AIS and LRIT tracks. For Nigel Yelland, one of 
the SAR officers at Milford Haven MRCC, who was involved 
in designing the simulation scenario, “the flagging of high alert 
ships on the display was especially useful. It meant that we could 
keep an eye on them when they were still a long way off. At 
present we only act when an incident has already happened.” 
But, as Mark Harrington of Milford Haven MRCC points out, 
“additional training for our officers proved to be essential.” 
MarNIS has developed special training software for this purpose. 
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Web-mapping
Officers at Milford Haven also found the ability to display 
real-time web-mapped information on wind, current, and 
wave height, fed live through an Internet connection from 
METNO, the Norwegian Meteorological Institute, potentially 
a significant help in mounting a search and rescue operation. 
Although MarNIS uses standard drift models to predict the 
movement of persons or objects overboard, being able to merge 
these immediately with the traffic image saved time and possible 
errors. “At present we have to call up the models on a separate 
computer,” says Nigel Yelland, “and then draw the SAR plan 
manually onto a chart. We also have to input the weather data 
manually. If these data are automated, half the job is solved, and 
there is less likelihood of a clerical error.” 

For Harry Leslie, Area Operations Manager for the UK’s 
Maritime and Coastguard Agency (MCA), “MarNIS has 
raised the agenda for MCA as an organisation. It’s pointed 
us in the direction of what modern technology can achieve, 
utilising GIS (Geographic Information System) applications 
and layers of information to combine situation awareness with 
environmental data.”

Under one roof
For Cees Glansdorp, Technical Coordinator of MarNIS, “we 
are recommending the use of advanced technological means to 
achieve what we propose. But the intention of MarNIS is not 
to improve the technical means. It aims to improve information 
flows and safety at sea, functionally, with the support of what 
has been developed and is on the market. The MarNIS concept 
will not change if there is an advance in technology.” This is 
why the underlying architecture of MarNIS was based around 

areas of responsibility – like enforcement, traffic management 
and emergency response – that were then expressed in terms of 
roles, tasks, processes, communication and information. 

This functional architecture should also facilitate the ‘under 
one roof ’ principle, also at the heart of MarNIS, and the MOS 
concept. For Harry Leslie, “the application of risk factors to 
vessels to help us in our decision-making process interests us a 
great deal, especially from a SAR perspective. But, using the same 
techniques, with different factors, the concept could work with 
law enforcement agencies, security and other agencies that have a 
vested interest in maritime movements.” 

The principle of National Single Windows to channel all 
maritime related information on shipping through a single 
hub, is also part of this drive to integrate presently disparate 
services. “By coordinating the various authorities, and sharing 
the same data,” explains Hans Nijsse, a former legal advisor 
of the Dutch Minister of Transport on maritime issues and 
expert in legislative matters still affiliated with the European 
Mar itime Pilots Association, “a navigation author ity, for 
example, could instruct a ship to go to anchorage for a 
security, or customs check.” Underlying the single window 
is the ongoing development within the EC of pan-European 
databases for collecting and distributing shipping information, 
especially SafeSeaNet, which is used, and even enhanced, by 
MarNIS, with the inclusion of voyage plan and LRIT data  
(as SafeSeaNet++).

Need for a new legal framework
There are, of course, practical, and even legal obstacles to 
overcome, if different services are to be integrated. In some 
Member States, like Romania, SAR, VTS and oil and pollution 
control are already under one common responsible authority. 
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“But,” explains Christer Waldegren, “across Europe, Member 
States organise their maritime affairs differently, with different 
responsible authorities for SAR, pollution combating, or 
vessel traffic monitoring. In Sweden, for example, SAR is the 
responsibility of the Maritime Administration, while coastguards 
look after oil pollution control.” Similarly, in Norway, vessel 
traffic services come under the Ministry of Fisheries, while 
the Ministry of Justice is responsible for SAR. The ‘under one 
roof ’ principle will therefore require administrative and legal 
reshuffling in some Member States, and that will need political 
motivation, so the benefits have to be clear. This, though, is one 
of the reasons why MarNIS looks ahead to implementation 
between 2012 and 2020. 

The concept of High Risk Ships – and especially granting a 
coastal state the powers to intervene proactively to prevent an 
accident or incident – also raises legal issues that MarNIS has been 
dealing with. Present international law, especially as expressed by 
the UN Convention on the Law of the Sea (UNCLOS), and 
the IMO Intervention Convention, does make provision for a 
State to intervene with a ship’s itinerary if it poses a threat to 
the protection of the marine or coastal environment (within the 
Exclusive Economic Zone), or is likely to infringe customs, fiscal, 
immigration or sanitary laws. Other provisions extend to the 
territorial sea and to search and rescue regions. These provisions 
are further supported by application of the Precautionary 
Principle, endorsed by the EU. 

Under present international mar itime law, it is the 
responsibility of a vessel’s flag state to take action to mitigate 
pollution of the High Seas. Under MarNIS, a ship in difficulty 
(e.g. with the potential for loss of life or pollution) outside a 
Member State’s territorial waters would report its position and 
status to the nearest MOS centre, who would then be able to 
take action. But if there is no immediate danger, the flag state 
MOS would take over. An important aspect of the MarNIS 
concept is a culture of ‘no blame and no shame’, in other words, 
a spirit of cooperation.

What is needed, though, is a quantifiable, robust and 
scientifically justifiable measure of risk. “Risks,” explains Hans 
Nijsse, “are posed by the design, construction and use of a vessel, 
and they may be aggravated by weather conditions, unexpected 
heavy traffic, and specific type of cargo. The various risks have 
to be quantified, which means reducing them to a common 
denominator.” In MarNIS, if the alert value exceeds a certain 
threshold, expressed as the potential cost (in Euros per hour) of 
loss of life or environmental pollution, it is used to declare a vessel 
a High Risk Ship, and would allow the relevant coastal authorities 
to intervene.

If the risk methodology is to be used as the scientific basis for 
intervention, though, “it has to be understandable, transparent and 
supported by all Member States,” says Cees Glansdorp.

More than emergency response management
The MarNIS concept also aims to help achieve greater efficiency 
in port entry and exit. At present a ship’s Master or Agent often 
has to send the same information several times to various 
different authorities. Using the national single window concept 
and electronic reporting systems, MarNIS would facilitate once-
only reporting of static vessel data to the Member State of the 
port of arrival, with updates on Estimated Time of Arrival using 
LRIT and AIS data. The national single window redistributes 
information to the relevant authorities and to an enhanced 
SafeSeaNet++ server, using messages that comply with the 1965 
Convention on Facilitation of International Maritime Traffic 
(FAL). MarNIS also promotes the use of Port Entry Profiles, 
which reduce the checks a port needs to make to authorise 
entry of a ship. The port can also forward a Port Departure 
Profile to the next port of call, again simplifying checks on 
entrance requirements.

Another innovation in the MarNIS concept is the Port 
Operations and Decision Support System (POADSS), which is 
designed to facilitate optimal use of the fairway for port entry 
and exit when a pilot is onboard. POADSS consists of a normal 
Portable Pilot Unit, supplemented by a high precision system  
for measuring under keel clearance. This should lead to an 
extension of tidal windows for manoeuvring in shallow and 
confined waters.

Quantifying the benefits
Cees Glansdorp is optimistic that the potential benefits of 
MarNIS will help sway Member States to move towards its 
implementation. “We expect that, by earmarking alert vessels, 
pollution can be reduced by 20-30 per cent. We also believe that 
personnel, infrastructure and IT costs will be reduced by the 
synergy of having all services under one roof. And we believe that 
early reporting will provide another cost benefit, by helping to 
plan preventive and remedial measures. Response times are very 
important in taking remedial action. Just remember the Prestige 
disaster. The various authorities were discussing what to do for 
two weeks, while the vessel was degrading. In the end it became 
unwise to bring the vessel into safety, because the risk was too 
high that it would break up.” Which is where we came in.

A ‘live’ demonstration of MarNIS was held in Genoa (Italy) from 23-25  
September, 2008 for the benefit of a wide range of stakeholders, 
including policy makers, port authorities, ship owners, harbourmasters, 
pilots, pollution control and response authorities, and search and rescue 
authorities. On 15-16 October other, more port- and pilot-related 
aspects of MarNIS were demonstrated, this time in Lisbon (Portugal), 
highlighting innovations for more efficient port entry and increased levels 
of awareness.
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