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Abstract 

This paper reviews the requirements and options for providing effective Maritime Domain 
Awareness (MDA) from the shoreline out to, and beyond, the 200 nm Exclusive Economic Zone 
(EEZ). It is shown that effective MDA can be accomplished by implementing a Decision Support 
System (DSS) system based on a collaborative, layered approach.  The MDA system takes 
advantage of the ability to provide wide-area persistent surveillance by new and emerging 
sensors such as High Frequency Surface Wave Radar (HFSWR) and Space-based interception 
of Automatic Identification broadcasts.   

A value proposition is presented for the usefulness of different sensor and data sources, and 
their combinations, based on specific mission requirements.  A focus is placed on the value of 
real-time, persistent surveillance of the EEZ using HFSWR in association with other sensor and 
data sources. It is shown that when associated within the MDA system anomalous or unusual 
vessel behavior can be identified and an appropriately response taken. 

Key to providing persistent MDA is Canada's 3rd Generation HFSWR.  This radar has evolved 
after more than 25 years of collaborative development between Defence R&D Canada and 
Raytheon Canada. The radar is a technology refresh of the highly successful SWR503 radar 
that is operationally deployed in Europe and Asia. The radar is specifically designed to be 
incorporated in a network of radars to form the foundation layer of a MDA System that provides 
enforcement agencies with real-time persistent surveillance out to and beyond the EEZ.   

Options for Coastal Maritime Domain Awareness 

Effective surveillance is a key discriminator in determining how well a country addresses the 
responsibilities and obligations implicit in the establishment of an EEZ. Today surveillance is 
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signal processing capabilities and in general are not required to mitigate against the 
adverse effects of interference from other users of the spectrum as well as electrical 
noises and clutter. These systems can be configured to track larger vessels in 
relatively benign environments. 

2) Systems designed specifically for long-range vessel tracking. These systems as
characterized as radiating a high power signal and operate within the 3 to 5 MHz
portion of the HF band where propagation losses are minimal.  Spectrum availability,
particularly at night, is limited by the presence of unwanted interference and clutter.
To detect smaller vessels the radars employ large directive receive arrays and are
required to maintain very high availability.  Consequently these radars are
significantly more complex than their ocean-remote sensing counterparts and
incorporate advanced signal processing techniques to enable reliable operation in
complex RF environments.

A detailed review of HFSWR for detection and tracking of surface vessels is presented in [1]. 

Canada’s 3rd Generation HFSWR 

HFSWR is an enabling technology that has been shown to provide real-time persistent 
surveillance of surface activity throughout the EEZ.  Operational concerns related to the use of 
this class of radar has focused on two primary areas: operation as a non-allocated user within 
the congested HF-band and the real-estate requirements for coastal installations.  

The objective of a cognitive radar is to utilize knowledge obtained either by sensing the local 
environment or from trusted third party sources to maximize the probability of track initiation 
whilst minimizing the probability of false or otherwise erroneous tracks. As illustrated Figure 2, 
the 3rd Generation HFSWR is based on a cognitive architecture and consists of three major sub-
systems; an Adaptive HFSWR, an Optimizer and data from trusted third party sources.  For the 
demonstration system these auxiliary data sources consisted of a Wide Band Spectrum 
Monitoring System and a Data Fusion Processor that associated HF Radar derived surface 
tracks with known shipping in the area obtained primarily from Space-based interception of AIS 
reports.  The data was combined to provide a comprehensive real-time overview of surface 
vessel activity [2].   
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