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INTRODUCTION 
 
The purpose of this paper is to reflect the increasing role of VTS in port areas including its roles in 
information management and in supporting allied services. The technical and operational developments 
in e-Navigation will be reflected in VTS in the near future. 
 
There have been substantial changes in the global shipping, such as an increase in the volume of vessel 
traffic and the size of vessels, an increasing dependence on an interconnected global economy, and the 
rapid development and availability of modern information technology. In addition, there has been an 
increasing public demand for improved surveillance and management of vessel traffic. This is coupled 
with a developing expectation to prevent shipping related incidents along with a need to respond 
effectively to emergencies in all navigable waters, especially in port and coastal areas.  
 
These increasing demands and needs have been imposed upon coastal and port infrastructures, as well 
as on the interaction between ships and shore authorities and stakeholders. New technologies have 
provided the opportunity for efficient and effective information exchange and re-use of the collected data 
by participants and stakeholders in the maritime environment. 
 
Apart from its major role in improving safety and efficiency of vessel traffic, and protection of marine 
environment, VTS will increasingly contribute to efficient information management in the maritime domain. 
In the global maritime environment, safety and efficiency not only depend on well-organized traffic 
management and exchange of information but also on standardized and harmonized concepts, systems 
and services. 
 
The complexity of utilization of the seas is growing, threatening the manoeuvrable space for shipping. The 
need for proactive management of vessel traffic in these areas is thus likely to increase, further driving 
the interaction between ships and shore authorities. Management of operational space from a shipping 
perspective by evolving VTS, supported by the capabilities of e-Navigation and its Maritime Service 
Portfolio developments, and in conjunction with Marine Spatial Planning are seen as candidate 
combinations on how to deal with the challenges for safe, secure and efficient navigation in clean waters. 
 
NOTATION 
VTS: Vessel Traffic Services 
IALA: International Association of Marine Aids to Navigation and Lighthouse Authorities 
UNCLOS: United Nations Convention on the Law of the Sea 
SOLAS: International Convention for the Safety of Life at Sea 
IMO: International Maritime Organization 
AIS: Automatic Identification System 
ITU: International Telecommunication Union 
IHO: International Hydrographic Organization 
AtoN: Aids to Navigation 
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THE WORK OF IALA RELATED TO VTS 
 
Many IALA and IHMA members are VTS Authority and principal stakeholders in VTS systems in ports 
and waterways around the world.  
 
The legal basis of VTS lies in both UNCLOS and SOLAS. Although aimed primarily at coastal states, 
Harbour Masters should be very mindful of the legal and operational basis and the associated 
requirements for VTS in the management of waterways for which they have responsibility. 
 
UNCLOS Article 21 pertains to coastal States’ rights to adopt laws and regulations for shipping through 
the territorial sea in respect of such matters as the safety of navigation and the regulation of maritime 
traffic, the protection of navigational aids, the preservation of the environment of the coastal State and the 
prevention, reduction and control of pollution thereof. 
 
SOLAS regulation V/12 affirms that VTS contribute to safety of life at sea, safety and efficiency of 
navigation, and protection of the marine environment from possible adverse effects of maritime traffic.  
Governments of SOLAS contracting States may establish VTS where, in their opinion, the volume of 
traffic or the degree of risk justifies such services. They have a legal obligation (“shall”) to follow, 
wherever possible, the guidelines developed by IMO noting that the use of VTS may only be made 
mandatory in sea areas within the territorial sea of coastal states. 
 
From the outset, IALA has taken a leading role in the development of IMO documents relating to VTS. In 
1968, IMO adopted Resolution A.158(ES.IV) concerning Recommendation on "Port Advisory Services". 
Rather general in nature, this Recommendation was later superseded by Resolution A.578(14) 
concerning "Guidelines for Vessel Traffic Services", which was adopted in 1985. Twelve years later, in 
1997, a new Resolution was adopted. Resolution A.857(20) supersedes Resolution A.578(14) and is still 
in force today. 
 
Annex 2 of the Resolution contains “Guidelines on Recruitment, Qualifications and Training of VTS 
Operators”. The following year, in 1998, IALA’s much-anticipated “Recommendation on Standards for 
Training and Certification of VTS Personnel” (V-103) was published. Publication of a series of associated 
and internationally accepted model courses on training and qualifications for different categories of VTS 
personnel followed. 
 
IALA conducts its technical work on VTS through an expert VTS-Committee, chaired by Captain Tuncay 
Cehreli. The result of this work is widely disseminated through IALA publications, manuals and other 
documentation, including recommendations and guidelines, all of which can be downloaded free of 
charge from the IALA website 
  
What has changed? 
 
AIS has changed the perception of the maritime world by giving the possibility to VTS to create a much 
more comprehensive image of the traffic than with the sole radar. It is also more simple and cheaper to 
install. Today, the manufacturers provide VTS operators with tools to work with an impressive 3 
dimensional image built from the characteristics of each type of ships based on AIS data. At the same 
time the public opinion has become aware of these new developments and stakeholders are now much 
more sensitive to the consequences of problems with safety of navigation.  
 
At the same time, the job of VTS operators has changed from mostly radar observation tasks to 
interacting with vessels in an ever increasing traffic complexity. It developed from a reactive task to a 
proactive task. The number of ships in a VTS area has often increased but the main change is the 
increasing size of ships. In a VTS area with narrow navigable waters and a lot of channel bends, where 
inland ships weave with seagoing vessels constrained by length or draft, there is a huge impact on the 
operational VTS procedures. Not only the length and width of the constrained ships have to be taken into 
account, but sometimes more importantly their swept path width must be taken into account. More 
advanced operational solutions are needed including improved measures for effective slot management. 
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A future consequence of the evolution of VTS is the focus increasingly being placed on ensuring the 
general efficiency of vessel traffic from both operational and commercial perspectives. VTS is increasingly 
being utilised as a means to optimise the flow of vessel traffic to provide benefits to ship operators and 
ports ranging from enhancing fuel efficiency through to managing vessel traffic to facilitate optimal 
berthing windows and time alongside. 
 
Another aspect of the constrains of navigation is that traffic flow nowadays more often must be squeezed 
in-between oil or gas production, wind and fish farms etc. reducing the available sea room for safe 
navigation. Consequently ships need more information, more assistance, more services which is by 
essence the role and responsibility of VTS. 
 
Adding to this pressure, tidal windows and lock planning sometimes also must be taken into account. An 
efficient sharing of relevant information is therefore essential. The information must be timely shared 
between all relevant stakeholders in an effective, secure and trustworthy manner, ensuring cybersecurity 
issues, including validity and confidentiality of data.  
 
One of the aims of e-navigation is to reduce the burden of the officer on watch in the VTS centre or on the 
bridge, avoiding information overload while ensuring that information is delivered in a context sensitive 
manner so that the officer can concentrate on his main task. 
 
THE WORK OF IALA RELATED TO E-NAVIGATION 
 
Over the past decade, IALA has played a leading role in developing the shore-based aspects of e-
navigation in close cooperation with other organizations such as ITU and IHO. 
 
More recently, IALA has provided significant technical input into the development of IMO’s Strategy 
Implementation Plan for e-navigation, which was approved by the Maritime Safety Committee in 
November 2014, and of the related proposals for planned outputs. This ongoing work will focus on priority 
solutions for e-navigation implementation and be conducted by the Sub-Committee on Navigation, 
Communications and Search and Rescue. IALA will be closely involved in progressing this important 
work. 
 
IALA conducts its technical work on e-Navigation through an expert ENAV-committee, chaired by Director 
Omar Frits Eriksson. The result of this work is widely disseminated through IALA publications, manuals 
and other documentation, including recommendations and guidelines. 
 
The impact of e-Navigation on VTS 
 
The concept of e-Navigation started to be developed in IMO in 2005. IMO defines e-Navigation as “the 
harmonised collection, integration, exchange, presentation, analysis of maritime information on board and 
ashore by electronic means to enhance berth to berth navigation and related services, safety and security 
at sea, protection of the marine environment”. In other words, e-navigation is based on exchange of 
information between ship and shore, shore and ship, ship and ship, and shore and shore, by harmonized, 
seamless and reliable means. VTS already exchange data and information, but in a traditional way 
utilizing both contemporary and legacy technology and they are at the centre of the interactions between 
all parties. When e-Navigation is fully implemented there will be no reason for that situation to change. In 
IALA we like to think, that VTS will be the “front office” of e-Navigation, the place where the mariner is 
able to get hold of important information, needed to conduct his/her work. 
 
Today there are several other operational organisations with specific maritime responsibilities, such as 
Maritime Rescue Coordination Centres, Maritime Assistance Services, Maritime Security Alert Centres, 
Pollution Information Centre, Fishing Surveillance and Police Centres, National Coordinator for maritime 
safety information etc. They all need similar information and communication systems as are used for 
VTS, and they are often run by people who have more or less a similar background and a common basis 
of training, such as the use of the Standard Marine Communication Phrases.  
 
e-Navigation, which promises to assemble all the relevant information and deliver this to stakeholders 
through a common communication infrastructure, could facilitate the work of these organizations. In the 
light of e-Navigation developments, maybe the case can be made to regroup or merge some of these 
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operational centres which the IMO calls Maritime Operational Services. IMO has discussed this matter 
some time ago, but no conclusion was reached, perhaps because the necessary concepts and 
infrastructure for seamless and effective information exchange did not exist. But this may change, now 
that e-Navigation is coming about. The discussion on e-Navigation encompasses the concept of Maritime 
Service Portfolios which has similarities with the concept of Maritime Operational Services. In any case 
we must keep in mind that it will be detrimental if individual shore side stakeholders would continue to 
develop their own systems and communication infrastructures in isolation. Not only will the cost and the 
technical complexity increase, but it will increase further the complexity of the task of the officer on watch. 
It is obvious that the VTS in its original port and coastal capacity will be the nucleus of such integration. 
 
e-Navigation has a large impact on the work of the VTS operator. It is not easy to create a VTS 
workstation that includes a clear radar image and also displays the slots and sailing plan of all the 
vessels, without speaking of other VTS operator subsidiary tasks. Chalmers University in Sweden has 
done some research on resilient traffic management. In one of the tests a VTS operator failed to observe 
a ship passing 2 buoy gates while performing administrative tasks. VTS operators are aware of this and 
feel the increasing work pressure. e-Navigation should help to rationalize the information provided to 
VTS-operators and make it efficient, context relevant and reliable. Consequently, IALA is leading the 
development of new guidance related to human factor management in the VTS environment. This not 
only recognises the changing role and expectations placed upon VTS operators as the sector evolves, 
but also recognises the emergence of VTS as a developing maritime profession in its own right. 
 
Another important aspect of e-Navigation is the developments of internationally agreed data models and 
so-called S-100 Product Specifications. The concept of the S-100 Registry, originally proposed by the 
IHO for hydrographic purposes, is now being adopted for e-Navigation. IALA has been assigned the S-
200 domain for AtoN related Product Specifications.  
 
THE IALA STRATEGY FOR VTS 
 
IALA recently submitted an information document to IMO, the NCSR sub-committee on “Vessel Traffic 
Services in a rapidly changing World” explaining the strategy that IALA has decided to implement to 
accompany the necessary evolution of future VTS.  
 
IALA, taking into account its mandate and relevant activities, deployed in 2015 a new strategy for the 
delivery of VTS with the following goals: 
 

G1. Worldwide harmonized use of the potential of VTS to meet new user‐driven challenges and 
developments in the maritime domain, e.g. the concept of a Sustainable Maritime 
Transportation System;   

G2. Worldwide harmonized, coordinated and seamless delivery of VTS;   
G3.  Harmonized technology framework, supportive to VTS, in accordance with international 

standards and developments; and   
G4.  Harmonized training and certification of VTS personnel. 

 
Even if it may still be a bit controversial to make reference to civil aviation practices and its air traffic 
control systems, we have to admit that inspiration can be found in the aviation domain. Of course there is 
no plan at this stage “to control” the maritime traffic, but certainly to monitor it. That does not only include 
the maritime traffic but also maritime activities (maritime domain awareness), at first in coastal waters and 
probably more globally in the future. 
  
The development of traffic monitoring should be normal practice by coastal states wishing to protect their 
coasts from the consequences of unwanted incidents. Already some of them, such as the European 
countries, have a complete set of AIS transponders along their coasts, allowing them to at least follow 
vessel activities and allowing the centre in charge of the monitoring to provide important information to the 
ships. Although such centres are not always called VTS, it maintains an image of the traffic and delivers 
information services as VTS centre. The increasing population of coastal AIS installations, operated by 
maritime authorities, lead IALA to create a system for exchange of AIS information between national 
authorities called IALA-NET. It is a world-wide service available only to national competent authorities, 
who provide maritime data from their areas of responsibility in exchange for data from other participants. 
The service is intended to assist participating authorities in fulfilling their duties in relation to maritime 
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safety, security, protection of the maritime environment and efficiency of navigation. Participation in IALA-
NET is free of charge. IALA-NET also allows the exchange of data between authorities of countries 
having AIS satellite data. The combination of both satellite and shore based AIS data provides a very 
comprehensive result. 
 
Efficiency of navigation is indeed something which will become more and more important for VTS, which 
was clearly shown in the e-Navigation test bed called the Mona Lisa Project, an important project 
financed by the European Union. In this project the feasibility, advantages and benefits of extensive 
monitoring of maritime traffic were tested. An operational centre receiving AIS data from a ship provided 
services such as weather forecast, maritime safety information, and other necessary information to 
navigate safely and efficiently. This information made it possible for the master to regulate the ships 
speed in order to arrive just in time to berth, instead of cruising with full speed and to anchor at 
destination waiting for berthing, resulting in a largely improved fuel efficiency. The test demonstrated that 
all the necessary tools are now available to deliver such service from shore, and some ship owners of 
large companies have already developed those practices for their own ships. 
 
More recently the European Union has financed another testbed with 32 partners to co-create and deploy 
innovative solutions for safer and more efficient waterborne operations. The project is called EfficienSea 2 
and has a total of seven specific objectives, among them: 
 

- Develop the “maritime cloud” – a global communication framework for e-Navigation. 
- Develop and test automatic reporting and efficient port information.  
- Create a new self-organising emergency response solution. 
- Develop an innovative and novel communication technology (VDES).  

 
“Digital connectivity” is at the core of this project, the ability to establish a safe, seamless and secure 
direct connection between equipment on board vessels to trusted information sources from anywhere. 
This is the most important prerequisite for e-Navigation to effectively come about. This information goes 
both ways. The navigator needs information from the harbour and the harbour needs information from the 
navigator. 
 
VTS of the future is here, directly involved in such an experimentation. 
 
THE IALA WORLD-WIDE ACADEMY AND VTS 
 
Since its inception in 2011 the IALA World-Wide Academy has been delivering training and capacity 
building activity for the world’s least-developed and developing countries. These countries form the 
Academy’s target list where its activities are focussed with the aim of improving the safety of navigation 
worldwide, including VTS. 
 
Its achievements exceeded expectations, and its original 78 target States have been reduced to 69. 
Targeted awareness seminars, high level assessment missions and an increased number of technical 
needs assessment missions by Academy staff and IALA experts are the key instruments to reach this.  
The first directed aim of the Academy was to develop IALA model courses on VTS and AtoN training and 
to establish and manage an accreditation system for training authorities in accordance with existing IALA 
Recommendations and associated model training courses. It is the Academy policy to facilitate National 
Members to deliver both VTS and AtoN training in their own countries or in in strategically located training 
hubs around the world. In order to harmonise such training internationally, IALA produces a number of 
model courses containing standard syllabi which can then be used to deliver tailored courses by 
Accredited Training Organisations. 
 
CONCLUSIONS/RECOMMENDATIONS 
 
The role and expectation of VTS is expanding rapidly. AIS has changed the maritime world. There is no 
more secrecy in the movement of ships. This places a new responsibility on the shoulders of the 
Authorities, including the Harbour Masters. It is not any more possible to say “I did not know”. If you do 
not know it is because you have not deployed the necessary equipment with the competent staff. And if 
you know, you need to take the necessary actions to make the traffic safe, secure, green and efficient. 
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This is a large part of the role of VTS, including tomorrow to take into account the ships navigating 
unmanned or with a very limited staff on board. 
 
Digital connectivity is the key, remember that this is a two way fairway, the navigator needs information 
from the harbour and the harbour needs information from the navigator. 
 
 
 

*** 


