
Technology solutions for integrated 
management 



Why Placentia Bay? 
     

•  Economic importance 
–  Year round activity 
–  Fishery, oil and gas, transportation, tourism, 

new heavy industry proposed and under 
development.  

–  2nd to Vancouver in value of goods shipped 
–  Over 500 fishing enterprises 
–  1200+ tanker movements/yr. >320Mbbls 
 

•  Environmental sensitivity 
–  Brander-Smith Report (1990), Transport 

Canada (2008) 
–  30+ years without a major incident 

Photo: Newfoundland LNG Limited 

90 x125 kms 



   The SmartBay Vision 

“Simple access by all stakeholders to data and 
information in support of maritime 

operations, sustainable development of 
coastal ocean resources and the safety and 

security of life at sea.” 
 

or simply put:  

Better Information….Better Decisions 



An ocean observing system should enable access to 
organized data and information such that– 

 
"each may have before him, at a glance, the experience 

of all.“ 
 

Matthew Fontaine Maury, circa 1842 

 Back to the future….. 

[The ‘father’ of modern oceanography.  While others built railroads across the trackless 
interior of North America, Maury mapped the highways of wind and current over the 

previously trackless sea.  After roughly 160 years, the global ocean observing system 
concept will take Maury’s accomplishment to the next level.] 
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Source: Kucera, 2008 



Financing Training 

Ocean observing systems framework 

Policy Standards 

GLOBAL OCEAN OBSERVING SYSTEM 

NATIONAL OCEAN OBSERVING SYSTEM 
US IOOS, IMOS, etc. 

LOCAL OCEAN OBSERVING SYSTEMS 
SmartBay, PORTS, etc. 

TECHNOLOGIES 
Moorings, platforms, sensors (GPS, AIS, etc.), cables/connectors, etc. 

SECTOR NEEDS 
Fishery, Transportation, O&G, Security/Defence, Science, Coastal Use, etc. 

DRIVERS 
Policy (regulation)  Science (knowledge)   Operations (efficiency, safety) 

REGIONAL OCEAN OBSERVING SYSTEMS 
NERACOOS, SLGO, SmartAtlantic etc. 



•  Open: specifications are available for the world to take, 
to use, and to modify 

•  Transparent: complexities of the underlying technology 
are invisible to the user 

•  Cooperative: based on common technologies and 
standards rather than proprietary solutions 

•  Extensible: must evolve to meet changing 
requirements 

•  Self-organizing: no centralized administration, access, 
or warehousing 

•  Self-sustaining: relevant to the needs of a broad base 
of participating agencies and users 

•  Timely: real-time distributed access to information and 
‘location-based’ services.  

Ocean Observing System Guiding Principles 



•  “To deliver the right information to 
the right person at the right time” 
–  Any person with a legitimate need for 

information must be able to acquire it quickly 
regardless of where it is or where that person is 
physically located. 

–  Each user should be able to add to the picture 
as operations develop or situations change 
(Volunteer Geographic Information – data in, 
information out) 

Ocean Observing System Goal 

(Source: Captain John Pace) 





Hibernia 

SmartBay 

Gulf of Maine Ocean 
Observing System (GoMOOS) 

Tampa Bay 
PORTS 

Think globally…...Act locally….. 



Fundamentals of  
   SmartBay 

•  Focus on information, not technology 
•  Outputs must be readily accessible and 

practical – in other words useful to a broad 
base of end users  

•  Applications from research to practical 
(maximize the user community) 

•  Provide information in support of 
improved safety and operational efficiency 

 
Better Information….Better 

Decisions 
 



Met./Oceanographic Buoy 

• .  

•  Wind direction  
•  air temperature  
•  humidity  
•  dew point 
•   barometric 

pressure  
•  wind speed 
•  water temperature  
•  salinity,  
•  current speed  
•  current direction  
•  wave height  
•  wave direction  
•  wave period 

230 m. 

Communications via Iridium satellite with Inmarsat  D
+ backup  (two way comms.) 
 
Weight:  approx. 1820 kgs. (4000 lbs) 
 
Anchor :  3640 kgs (8,000 lbs) 
 



•  Wind direction  
•  air temperature  
•  humidity  
•  dew point 
•   barometric 

pressure  
•  wind speed 
•  water temperature  
•  salinity,  
•  current profile  
•  wave height  
•  wave direction  
•  wave period 
Communications via  VHF Spread 
SpectrumI with Inmarsat /Iridium 
backup  (two way comms.) 

30 m. 

Come by Chance Point (trans-shipment facility) 



Red Island Shoal Pilot Boarding Station 
•  Wind direction  
•  air 

temperature  
•  humidity  
•  dew point 
•   barometric 

pressure  
•  wind speed 
•  water 

temperature  
•  salinity,  
•  current speed  
•  current 

direction  
•  wave height  
•  wave direction  
•  wave period 

Equipped with  ATONiS – 
Aids to Navigation 
Information System 
 
VHF Spread Spectrum 
communications with 
Inmarsat/Iridium backup 

153 m. 



 
     All maintenance, sensor  

integration and computer/
server support is handled in-
house. 



Value Added Products 

•  General weather synopsis (4/day) 

•  High Resolution forecasts for areas of 
interest (2x2/day) 

–  SmartBay is the first commercial 
application of the Weather Research 
and Forecast (WRF)  hi-res. forecast 
model in Canada 

•  Prediction of wind, waves, air, sea 
temperature, precipitation, icing potential  
   

 
 
 
 



Marine Operations 

•  Aimed at mariners 
- Transport, Fishing and workboats 
- ECS based user interface 
- AIS as primary communications backbone 
- “live” met and oceanographic information 

•  40+ vessels equipped with ECS and  
AIS 
 
 
•  SmartBay buoys equipped with 
ATONiS 

Improves vessel safety and situational 
awareness in the bay 



  

 

Automatic Identification System (AIS) - Improved vessel safety, 
efficiency and situational awareness  





Catalyst for Ocean Innovation  

  

 
• Test-bed and demo. site for new technologies – 
buoys can accommodate additional instrumentation 
 
• Data source for other commercial and R&D 
initiatives 
 
• An operational ‘laboratory’ supporting innovation 
and training through applied R&D with industry, 
government and academia  

 
  



www.SmartBay.ca 
 





Forecasting 







SmartBay via PDA 

Responding to 
evolving user 
needs 



Buoy History 



Buoy History 





User Statistics 
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Two year, $5M 
initiative of the 
Government of 
Newfoundland 
and Labrador 
and Transport 
Canada 

SmartBay Gateway    



Vessels of opportunity doing 
ocean observation 
(VOODOO) 

Fishing vessels in Placentia Bay equipped with met stations 
and feeding data to regional and local forecast 



SMARTATLANTIC and ARIES 



Aquaculture Real-time Integrated 
Environmental System (ARIES) 

•  Water quality: dissolved oxygen, salinity, temp at 3 depths 
•  Met Data:  wind speed & direction, air temperature, barometer 
•  Collected every 15 minutes; transmitted by cellular and 

satellite 
•  Secure web access by site operators - www.ariesaqua.com  
 



SmartBay Data 

Met/ocean + AIS: 
- MySQL database (~ 3 Gigs to date) 

Multibeam sonar: 
-  Placentia Bay, Port aux 
Basques, Lewisporte, Corner 
Brook, St. John’s 
-  Depth + backscatter 
-  Native + various formats 



Working Locally  
   – Thinking Globally 

•  SmartBay portal incorporates Canadian Geospatial Data 
Infrastructure (CGDI) and Open Geospatial Consortium (OGC) 
standards (MI is OGC member). 

•  Active contributor to OGC Sensor Web (OpenIOOS.org )  North 
American sensor interoperability project - currently over 1400 sensor 
platforms reporting. 

 
•  Data contributor to Northeastern Regional Association of 

Coastal Ocean Observation Systems (NERACOOS). 
 
•  Organized inaugural meeting of Smart Ocean Sensor 

Consortium – Charlotte, North Carolina, 2009. 

Part of the ocean observation big picture – 
not an orphan  



Financing Training 

Ocean observing system framework 

Policy Standards 

GLOBAL OCEAN OBSERVING SYSTEM 

NATIONAL OCEAN OBSERVING SYSTEM 
US IOOS, IMOS, etc. 

LOCAL OCEAN OBSERVING SYSTEMS 
SmartBay, PORTS, etc. 

TECHNOLOGIES 
Moorings, platforms, sensors (GPS, AIS, etc.), cables/connectors, etc. 

SECTOR NEEDS 
Fishery, Transportation, O&G, Security/Defence, Science, Coastal Use, etc. 

DRIVERS 
Policy (regulation)  Science (knowledge)   Operations (efficiency, safety) 

REGIONAL OCEAN OBSERVING SYSTEMS 
NERACOOS, SLGO, SmartAtlantic etc. 



So what have we learned from the SmartBay 
experience…… ?? 
 

•  Still room for improvement and innovation in sensor (e.g. 
robustness) and buoy (e.g. mooring systems, power management) 
technology 

•  ‘Infrastructure’ approach (standards based, wide area network, 
simple access, serving needs of broad user base) is key to long term 
sustainability. 

•  User needs vary from place to place and over time.  Shared 
infrastructure framework design enables ‘organic’ growth. 

•  Ocean observing system business model remains elusive. Mix of 
public and private good. 

  
  

 
 

    



•  Acquisition of additional met/ocean buoys (SmartBay 
Gateway and SmartAtlantic) 

•  Development of circulation and high resolution spill 
trajectory models incorporating real-time weather and 
seastate data (fishing vessels of opportunity) 

•  Enhanced information exchange to users – AIS, 
ATONiS, text messaging, PDA’s etc. 

•  Expansion to Port aux Basques, Corner Brook, 
Lewisporte, St. John’s (SmartBay Gateway) and 
Halifax (SmartAtlantic)  

•  Strengthen linkages with international initiatives and 
organizations e.g.  SmartBay Ireland, NERACOOS, 
IOOS. 

Looking Forward…… 



Financial sustainability?? 

•  Public good (e.g. safety, industrial development) 
•  Industry good ( e.g. operational efficiency, 

safety) 
 
Financing Options 
•  Volunteered user contributions? – requires industry 

coordination and cooperation 
•  Levy? 
•  Pay for use?  

Note: Currently over $8 million in user fees being collected 
in Placentia Bay – the users argue that a percentage of 
these fees should go toward SmartBay operations ….. 

  

  



Final Points to Ponder 

 
 
  

Ocean observation is with us to stay 
Standards, standards, standards (GeoConnections, 

OGC (Metocean DWG), GSDI 
Cannot ignore operational costs – sustainable 

operating model is the Holy Grail  
(SmartBay currently approx. $200,000/yr not including MI and CCG in-kind) 

If you think the cost and effort to maintain/operate are 
excessive………just have an accident!!! 



Bill Carter 
SmartBay Project Manager 

Phone: (709) 778-0762 
Email: bill.carter@mi.mun.ca 

 
www.SmartBay.ca 


