
The Challenge of Maritime 
Domain Awareness for
New Zealand

Brian Young
Defence Technology Agency
New Zealand Defence Force



NZ from a World perspective



From: odt.org

NZ from a World perspective



New Zealand is surrounded by more ocean than any ot her country

• 15,000 to 18,000 km of coastline

• 330 islands larger than 5 hectares

• Source of more than 3000 
international shipping movements

• Over 99% exports and imports (by 
volume) moved by sea



Drivers for Maritime Domain Awareness:

• Search and rescue

• Illegal fishing

• Smuggling (esp. drugs)

• Illegal immigration

• Terrorist activity

• Energy security

• Conservation

• Disaster relief



• NZ EEZ = 4.4M km2

• NZ ECS = 1.7M km2

Exclusive Economic Zone



Search & Rescue Region

• NZ SAR Region = 30M km2

• From South Pole north to Kiribati 
group

• From mid Tasman Sea east to Cook 
Islands

• 844 emergencies (EPIRBs and 
maydays) in NZ SAR area May 2011 
– 2012



Recentred from 
Plot of AIS messages collected over first 6 months of NTS operations (Image courtesy of AGI). 
Newland, et.al. Nanosatellite Tracking of Ships — Re view of the First Year of Operations. 7th 
Responsive Space Conference, Los Angeles, CA 2009

Vessel Traffic (AIS)



Recreational movements 

YotReps is a volunteer yacht reporting 
database

• Vessels travel between Pacific Islands 
and NZ to shelter from the tropical 
cyclone season.

• Peak departures are in May to Fiji and 
Tonga  

• Peak arrivals are in November from Fiji, 
Tonga and New Caledonia. 
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Recreational fleet 

• NZ registered vessels must have Category 1 safety certification to 
legally leave NZ EEZ 

• International vessels do not need to pass

Source: Yachting New Zealand Safety Inspection Database



NZ’s MDA requirements are mostly non-military

But, most of our maritime surveillance assets are military and produce 
information that is highly classified

Exceptions are: 

• AIS (can be spoofed or switched off; limited to larger vessels)

• VMS (limited to fishing vessels)

• Synthetic Aperture Radar (e.g RadarSat2; difficulty obtaining sufficient 

data; resolution vs scope)

• YOTREPS (voluntary)



Plugging NZ’s MDA gap

• Current military and non-military assets and data sources do not provide 
adequate MDA

• The addition of information from commercial space assets may plug NZ’s MDA 
gap

• In the South Pacific, would often utilize spare capacity of satellites

• For ease of use and application outside of the military sphere, it is important 
that the information is unclassified 

• Big data problem
� Tools are required for targeted analysis of satellite imagery



Approaches to satellite imagery

• Target on areas where fish cluster 

• Monitoring for illegal bycatch and waste-product discharge

• Detect oil discharge from the flushing of ship bilge

• Monitor shipping lanes (the most economic ocean path between ports).

• Disaster monitoring in the wider South Pacific area 

• Re-image and conduct change detection to establish the nature and extent 

of the event.



There is no panacea

Electro-optic imaging is 
not without its 
challenges

Weather systems in the 
exposed south can give 
rise to high seas and 
cloud cover down to five 
thousand feet for over 
70% of the time



Conclusions

• New Zealand has a large maritime region of responsibility

• Currently MDA is well below the level required to cover New Zealand’s safety 
and security interests

• Exploitation of commercial satellite imagery could make an important 
contribution to plugging the MDA gap

• Sophisticated tools will be required to manipulate the “big data” derived from 
EO satellites

• The Defence Technology Agency is interested in exploring with like-minded 
organisations how we can contribute to the development of these tools
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