
Linking IOOS and Marine 
Transportation System 

Josie Quintrell 
 



U.S. Integrated Ocean Observing System 

12 

 Two interlinked components:  
 Coastal                      Global  
        

7 Goals - 1 System 
• Improve predictions of climate change and 
weather 
• Improve the safety and efficiency of maritime 
operations 
• Improve forecasts of natural hazards 
• Improve homeland security  
• Minimize public health risks  
• Protect and restore healthy coastal ecosystems 
• Sustain living marine resources 

 
 
 

Presenter
Presentation Notes
IOOS is a partnership for Lives and Livelihoods.IOOS® is a solution to increasing observing assets, to coordinating and connecting scattered ocean, coastal and Great Lakes data so that information is comprehensive, clear, usable, and available to inform decision making.Organizationally we have two components:Global and CoastalThe logos and the Map you see are the who of US IOOS.  First our National Agencies, followed by our Regional entities and 2 national functional enties I will go into more detail later in the presentation.The what of US IOOS:  6 subsystems:Observing, Data Management and Communications (or as I say supply chain management of all oceanographic data); Modeling/Analysis/Products/Services.  Underpinned by Research and development and Education and Outreach.  Over that we have a governance and management schemaUS IOOS is about providing the right information in the right format across 7 societal goals through a single system.  The 7 societal goals are listed here 



Coastal Component 
• Geographic extent: EEZ to the head 

of the tide 

• Regional/Federal Partnership  

• Data Management and 
Communications (DMAC) connects 
regional and national scales 

 Why Regional Approach? 
   Connection to users 
   Tailored products 
   Ties to regional experts 
    Facilitate regional needs 
    Testbeds for new technologies 
    Flexibility 
  

Presenter
Presentation Notes
I will focus the remainder of this talk on what we are doing Nationally within the United States.  While we do understand there is only an artificial boundary at the EEZ, this boundary is used for ease of describing the two components.While the global component primarily focuses on climate and supports other societal benefit areas.  The coastal component is being implemented with multiple societal benefits being support through a single system.  Those 7 benefits were shown on my first slide.The coastal component has been variable focused in terms of  “core variables” needed to fully understand the three dimensional water column in an ecosystem. We are arrived at 26 through reviewing the First IOOS Development Plan, the IGOS Coastal Theme Report, the GOOS Coastal Module Implementation Strategy, recent NOAA plans on Ocean Acidification.  These are published in the US IOOS Blue Print to Full Capability – which you can find on our website.  In these first 5 years we have been focused on integration of the data and making the data discoverable and interoperable



Regional Association Activities Supporting Marine Operations:  
 Multiple Responses - Navigation, Safety and Efficiency 

 

 Real Time Sea 
State Conditions 

  Customized Products 
Integrating observations and model forecasts 

Emergency Response Ship Tracking Beach Safety 
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Presenter
Presentation Notes
Types of information and products served by RAs-  serving navigation, safety and efficiency.  RT --Marines use RT data for planning sea trips-  waves, currents, visibility, wind, Customized Products - Users want “one-stop shopping” for data, avoiding having to go to multiple websites;  Also, want forecasts so they know what’s comingHudson -  Don’t always know who is going to need dataBeach safetty -  swimmers, surfers, big issues for the islands Ship Tracking -  building tools to facilitate accessing non-IOOS data



Operational Partnerships Integrating IOOS Data: 
Multiple Delivery Methods  

  
National Data Buoy Center 

 

• Serving non-federal data from RAs 
 

• Over 50% of data served by NDBC is from 
external partners, enabled by IOOS DMAC 
 
 
Integrating IOOS data into NOAA’s PORTS 
 

•  Waves:    Chesapeake, San Francisco, Long 
Beach/Los Angeles and Mouth of Columbia 
River (through MOU with USACE/CDIP & 
PORTS) 
 

•  Currents: underway for NY/NJ Harbor 
 

•  Methodology established that allows for other 
sites to be incorporated 
 

 
 
 

NDBC Station Count by Region 

Presenter
Presentation Notes
A key reason for IOOS is to enhance access to non-federal data.   IOOS with its operational partners are forging the path towards integrating new data sources into operational productsNDBC -  over 50% of the data is from non-federal sources, made possible by DMACCO-OPS – responding to user needs -  bringing waves and current



•  Developed with community support 
from academia, regions, and federal 
agencies (ACT facilitated plans) 
 
• Identified critical gaps, technical 
needs and data management 
requirements 
 
• Includes estimated cost based on 
decades of experience 
 

• Framework to facilitate leveraging 
 

Commonalities Across Regions:  
Waves and Surface Currents 
 



Regional Build Out Plans: Common Marine Op Products 
Safe and efficient operations 
•   Wind, wave, current conditions, nowcasts and 
forecasts   
•   Integrated visualizations 
•   High resolution observations and models for ports, 
harbors, passages 
Search and Rescue 
• Wind, wave, current nowcasts and forecasts for 
SAR 
 Spill Response 
• RT winds, waves, currents and forecasts/hindcasts 
for responders 
• Surface and subsurface conditions 
Offshore energy  
•Wind, wave, and current climatologies 
•Maximize efficiency and safety of energy operations 
•Real time and forecast winds, waves, currents 
 



CDIP Point Reyes Buoy 

CDIP San 
Francisco Bar 
Buoy 

Short Period Seas 
USACE disposal site 

San Francisco 
Safety, Economics, Environment 

Long Period Swell 

NOAA 
46026  

USACE Project 
Site (Regional 
Sediment 
Management) 

Presenter
Presentation Notes
Dave Reynolds NWS in San Fran wanted CDIP on bar, ACOE, Cal Dep of Boating and Waterways (major funding), USGS (vessel support), SF Bar Pilots,  USACE funds CDIP buoy, south of golden gate is big erosion area, CDIP has new buoy in area, Critical site, lots of ship traffic.  Pt Reyes give long period swell, and Bar gives local short period seas,  



San Francisco 
Wave Map Browser 
Safety, Efficiency 

  

Understanding of  
Management Issues 

Presenter
Presentation Notes
NWS- uses data for bar forecast based on yellow dot (CDIP buoy) .  CDIP with CA $ does a hi res harbor model, grid is tight, yellow dot is CDIP,  Nowcast is on left, updates hourly (left) for seas and swells (wave period spectra).  CDIP is broader than the Bar Forecast.  5 Day forecast on right -  WAVE direction, not surface current.   PORTS- do not take in models, just observations.  10 sec or more is swell, less than 10 seconds is “seas”
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IVO of SF Bar  

Bar Forecast Begun by MTR 

Marine Incidents 
(rescues) near 

 SF Bar 

Incidents in the Vicinity of SF Bar (IVO) 

Data supplied by the Coast 
Guard. Assimilated and  
Disseminated by the SF  
NWS Office.  

San Francisco - SAFETY 

Presenter
Presentation Notes
MTR – Meteological……..   Cdip acoe



“Making a Difference” 
Safety & Efficiency 

SF NWS 
“This buoy allows for safer 
 transits, safer pilot boat operations, 
 and efficiency for the shippers that 
 call at San Francisco Bay.”   
Captain Bill Greig 
 
 

“The valuable information available from this weather buoy plays 
 a very crucial roll in my decision that relates to safe navigation of  
ships across the bar.”  Captain Carl Martin, Jr.  

“This station has been a great benefit to me as a San Francisco Bar 
Pilot in route planning and risk assessment.”  Captain H.W. Kenyon 

Management Operations Adoption 

Presenter
Presentation Notes
Collaboration between USACE, IOOS etc



 U.S. Coast Guard: Search And Rescue Optimal Planning System 
 

National HF Radar Network – 151 Sites Mid-Atlantic Operational Data Flow to SAROPS 

SAROPS 96-Hour Search Area: SAROPS 96-Hour Search Area: HF Radar 12,000 km2 

Responders 



IOOS Mid-Atlantic Bight: High Frequency Radar (HFR) Coverage 
 

Annual Coverage Changes: 
2008 to 2009 – Increase due to a focus on resiliency 
2009 to 2010 – Decrease due to a lack of spares 

USCG Coverage Target: 
80% Spatial Coverage 

80% of the Time 

2008 OI 
% Coverage 
12 LR HFRs 

2009 OI 
% Coverage 
13 LR HFRs 

Staffing Requirements: 
MAB HFR Network = 14 LR HFRs + 14 SR HFRs. 
National HFR Plan Recommends 8 Technicians. 
IOOS Currently Supports 3 Technicians. 

2010 OI 
% Coverage 
14 LR HFRs 

2008 

2010 

2009 



IOOS Coordinated Rapid Response: Deepwater Horizon Oil Spill 
Contributed Assets: 
  

HF Radar Networks 
    USF, USM 
Gliders 
    iRobot, Mote, Rutgers, 
    SIO/WHOI, UDel, USF 
Drifters & Profilers 
    Horizon Marine, Navy 
Satellite Imagery 
    CSTARS, UDel 
Ocean Forecasts 
    Navy, NCSU 
Data/Web Services 
    ASA, Rutgers, SIO 
 
 
 
 
 

Tropical Storm Bonnie crosses the Gulf of Mexico 

USM HFR 

USF HFR 

TS Bonnie 

USM HFR validation of SABGOM Forecast 
 in region with satellite detected oil slicks 

HFR used for Oil Slick Forecasts 
by NOAA/NOS/OR&R 



Changing Arctic Conditions  

Port of 
Anchorage 
Cook Inlet 

Arctic Asset Map 



Bering Strait  
•Marine Exchange 
and WWF using AIS 
to track vessels in 
Bering Strait 
 
• AOOS received 
ocean planning 
funding from NOAA 
to develop data 
integration and 
visualization tool for 
shipping, oil and gas 
and commercial 
fisheries 

Presenter
Presentation Notes
The Marine Exchange of Alaska, an AOOS member, and the World Wildlife Fund are using AIS vessel tracking to document vessel use through the Bering Strait.AOOS has received ocean planning funding from NOAA to develop a data integration and visualization tool to help decisions makers in this region planning for increased shipping through the Strait, oil and gas development, and future commercial fisheries development as Arctic ice diminishes.  



Disseminating Weather Info over AIS 
 

Current Situation 
• Most vessels in AK receive real time weather data over VHF radio but coverage is limited and inefficient. 
• AK has an existing network of 80+ AIS receiving stations. 
• Many vessels have AIS transceivers already connected to this network. 
 
AOOS Plan: 
•Develop pilot program to enhance existing AIS receiving stations to collect and broadcast real-time 
weather conditions and forecasts. 
• Allow captains to see real-time ocean conditions on their AIS screens. 
• Incrementally expand the number of AIS broadcast/WX stations. 



Next Steps 
• Regional Build Out Plans 

– 10 Year Vision and Needs 
• IOOS Blue Print and Cost Estimate 
• Build federal/regional partnerships 

–  Build on relationships developed at 
regional level 

– Complete National Surface Current 
Mapping Plan 

– Continue to link and leverage assets  
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