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Proposed energy exports on 
Canada’s West Coast have focused 
public interest and government 

attention on Canada’s ocean manage-
ment regime which has evolved over 
the last century. For example, the prov-
ince of British Columbia commissioned 
the West Coast Spill Response Study on 
oil spill response preparedness which 
was released this fall. The executive 
Summary of the report stated: “The 
Government of BC has the opportun-
ity now to seek consensus among the 
agencies, companies, and public inter-
est organizations who have a stake in 
the safe operation of marine vessels in 
establishing exactly what “world class” 
looks like and identifying and pursuing 
the voluntary and/or legislated means 
of achieving it.”

Marine Domain Awareness (MDA) 
is an important and underlying foun-
dation of ocean management and, 
increasingly, the regulation of shipping 
in coastal waters. MDA needs to enter 
into the thinking of those engaged 
in discussion about the development 
and evolution of a “world class oil spill 
response regime” especially at the pre-
vention stage of a risk management-
based approach to marine incident 
response. The International Maritime 
Organization (IMO) defines MDA as 
the effective understanding of any-
thing associated with the maritime 
domain that could impact the secur-
ity, safety, economy, or environment. 
The maritime domain is defined as all 
areas and things of, on, under, relat-
ing to, adjacent to, or bordering on a 
sea, ocean, or other navigable water-
way, including all maritime-related 

activities, infrastructure, people, cargo 
and vessels, and other conveyances.

While achieving MDA may seem 
straightforward, it is not at all simple. 
During a February 2007 presentation, 
Lieutenant General Dumais, the com-
mander of the CF’s Canada Command, 
explained that: “Maritime domain 
awareness is difficult to define as it 
is neither an operation nor a mission 
— you do not do MDA, you achieve it. 
All agencies contribute to it. It knows 
no owner but responds to many mas-
ters who readily use it to achieve their 
respective goals.”

Therein lies the problem with 
developing a robust MDA capability. 
There is no lead or co-ordination func-
tion that has the legislative frame-
work with the legal process to share 

information between federal depart-
ments. It doesn’t presently exist other 
than in the marine security area 
where the Marine Operation Security 
Centres (MOSC) have been successfully 
developed to deal with marine security 
threats. For example, Australia has done 
a lot of work in this area and has created 
a National Marine Domain Centre. 

In the Marine security field, 
Transport Canada states: “Maritime 
domain awareness requires a co-ordin-
ated effort within the federal govern-
ment as well as with stakeholders and 
global partners.”

It is the fundamental underpinning 
of the regulation of maritime shipping 
and ocean governance in Canada’s West 
Coast that there is a recognized mari-
time picture (RMP) of marine traffic 
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Satellite-AIS information plotted on a world map easily identifies vessel traffic patterns.
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within Canada’s jurisdiction. This is not just important from 
a defence and security standpoint but also covers all aspects 
of ocean governance, including search and rescue, fisheries 
management, pollution response, and administering mar-
ine protected areas. In an earlier article in BC Shipping News, 
I examined Canada’s vessel traffic requirements which are 
based on voluntary call-in systems — something Canada 
pioneered is set out in the Canada Shipping Act, 2001. The 
Canadian Coast Guard has only limited coastal radar sys-
tems that leave many radar coverage gaps on the coast and its 
range offshore is limited from shore-based stations. Canada 
also uses PAL (Provincial Aerospace Ltd.), an aviation com-
pany which provide civilian aircraft for airborne maritime 
surveillance. 

It is critical to have MDA for ocean management across a 
wide range of government departments, coastal commun-
ities, First Nations, and the private sector to have a big-
picture overview of what is happening in Canada’s ocean for 
both destination shipping to or from Canada as well as for 
in-transit shipping, i.e., those vessels transiting Canadian 
waters, such as American-flagged Valdez-originating oil 
tankers in Canada’s Exclusive Economic Zone (EEZ) or other 
marine traffic on a North Pacific great circle route. This is 
especially important to be able to make proper ocean man-
agement decisions as new energy projects develop on the 
West Coast and marine traffic increases in volume, complex-
ity, and environmental risk. There was a time when the sig-
nal station at Prospect Point at the entrance to Vancouver 
Harbour used flags and symbols to provide the necessary 
MDA for arriving commercial vessels of the day. Armed 
with a good set of binoculars, the practice was deemed to be 
enough. Those simpler days have long passed.

Canadian jurisdiction extends to over nine million square 
kilometres of land, 891,000 square kilometres of fresh water 
and 3.4 billion square kilometres of ocean. (Source: Statistics 
Canada, 2005). Canada’s size presents a challenge for marine 
regulation and Canadian MDA.

Achieving MDA in Canadian West Coast waters is made up 
of a variety of government departments utilizing a multitude 

of sensors — Marine Communication and Traffic Services 
(MCTS); shore-based radar; civilian, military and govern-
ment air assets; in addition to space-based assets. It is a sys-
tem of systems. Earlier articles in BC Shipping News have 
looked at some of these subjects including pilotage, environ-
mental navigation, maritime air and SAR-JRCC Victoria. 

Many agencies collect this marine information for their own 
specific statutory mandated purposes which can be inputted 
into MDA. While the information may exist “in the system”, 
it may not be readily shared given there is no mechanism to 
do so. (One example was the drifting Japanese trawler sunk 
by the U.S. Coast Guard in the spring of 2012.) These agen-
cies all provide pieces of information about what is happening 
in Canada’s ocean space on the West Coast. Intertwined with 
that is commercial information and pilotage information. It is 
clearly a web of interconnecting pieces with no central agency 
co-ordinating MDA on Canada’s West Coast. 

We need to bring this together in addition to the marine 
security context. Noted Canadian MDA expert Captain (N) 
(retired) Peter Avis wrote in 2010 :  

“an ‘effective understanding’ of the Maritime Domain must 
come from a knowledge of the facts -- whether they originate from 
geo-spatial surveillance and reconnaissance data or intelligence 
analysis and assessment.

By finding the means to bring individual parcels of informa-
tion from different departmental sources together in a central 
pool, then analyzing the data and fusing it with background intel-
ligence data through comparison and selection, we can create a 
common picture.” 

Anyone working in the marine industry has developed 
their own waterfront telegraph service to find what’s going 
on when it is needed. In the United States, there is a national 
MDA policy that sets out this information-sharing. While 
not without its problems given the variety of data sources, 
the work is progressing. Canada needs to develop a similar 
approach.

Automatic identification system (AIS) is a ship-based anti-
collision system mandated by the IMO and developed to pro-
vide additional information to seafarers engaged in vessel 
navigation. AIS operates on a VHF frequency with a range 
of up to 50 kilometres. It emits a continuous signal chock-
full of data. Every commercial vessel of 300 GRT must have 
an AIS transponder which provides detailed information 
on the particular ship. However, from space, the same low-
energy signals can be detected at up to 400 miles by satel-
lite in low-earth orbit and AIS data has been recovered at the 
International Space Station (ISS) in model demonstrations. 

These AIS signals are tracked by the Canadian Coast 
Guard using the Long Range Identification Tracking (LRIT) 
system from shore stations which merges radar signals and 
AIS. However, the range is limited. As the AIS has matured, 
this data has become very accurate and reliable. As we have 
seen in the recent Costa Concordia grounding, AIS provides a 
detailed track of the vessel – rocks and all. AIS is also a boom 
for MDA. These AIS signals provide a variety of data with 
respect to individual vessels over a broad area. 

Canada has been at the forefront of thinking and tech-
nology with respect to MDA, including increased use of 

A quick of check of websites like IHS Fairplay (www.ihs.com) 
or www.marinetraffic.com can provide real-time vessel traf-
fic information. The above provides a good illustration of the 
amount of traffic that transits B.C.’s waters.
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space-based assets to gain an under-
standing of the regulation of maritime 
activity which can be cost-efficient and 
effective, and can provide decisions-
makers with real-time information. 
That real-time element is critical in 
pollution countermeasures, marine 
law enforcement, security and defence, 
and search and rescue. The solid foun-
dation provided by a robust MDA will 
also grow in importance in environ-
mental navigation for such things as 
preventing whale/ship collisions when 
coupled with adequate and complete 
oceanographic data. It is a necessary 
tool of a world class ocean management 
and pollution response regime.

Technology has now developed and 
improved to extend marine domain 
awareness over much of Canadian wat-
ers in a very cost-effective fashion. 
This involves high-frequency surface 
radar as well as long-range information 
tracking systems (LRIT) used by the 
Canadian Coast Guard and space-based 
data recovery of AIS transponders to 
provide a global picture of commercial 
vessels in real time. 

Canada has pioneered this space 
based technology and the Canadian 
Space Agency has been a major sup-
porter of the use of micro-satellites 
that collect this AIS data, commonly 
called S-AIS. Space-based AIS is very 
cost-effective and provides both broad 
area and global coverage. ExactEarth, a 
COMDEV subsidiary, a Canadian firm, 
has developed the data integration and 
provides this to the Canadian govern-
ment for use in ocean management.

This AIS data, when used by decision 
makers is a powerful source of real-
time information for ocean managers 
across a broad spectrum. However, this 
will require data fusion across a wide 
number of federal departments who 
have jurisdiction over various aspects 
of ocean governance. For example, 
S-AIS was used very successfully dur-
ing the 2010 Olympic Games to provide 
real-time marine information in the 
security context.

It is also important, when it comes to 
data fusion, for the private sector and 
interested parties to have access to this 
data. For example, this can assist fish-
ing openings and steer vessels clear of 
marine mammals in coastal waters of 

the EEZ. As marine traffic increases 
in volume and size, this source of real-
time vessel information will develop 
and serve as an enhancer of protection 
of the marine environment and safety 
of life at sea. S-AIS is another tool in the 
MDA sensor toolbox. We need to get the 
marine agencies and marine industry 
talking about this important issue. We 
have the technology to get this right. 
Our waters and our ocean governance 
regime will become more robust and 
will come back to Canada’s roots as a 
pioneer in environmental navigation. 

The result could well be a “world class” 
MDA regime that underlies Canada’s 
pollution response capability, a key 
element of environmental navigation.
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