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IOOS Regions Mission

• The federal mission of Regional 
Associations is to gather “required System 
observation data, supporting and 
integrating all aspects of coastal and 
ocean observing and information 
programs within a region and that reflects 
the needs of” stakeholders and users 
(ICOOS Act, 2009).

• “Deliver ocean information to users”





NERACOOS - FY2011 Funded Partners
• University of Maine —operations and maintenance of the Gulf of Maine 

buoy array (formerly GoMOOS), and to support operations of a coastal 
radar system that measure currents and supports search and rescue.

• Gulf of Maine Research Institute—data management, website and data 
product development.

• University of New Hampshire—buoy in Great Bay, a wave buoy off New 
Hampshire, and ocean acidification buoy and shore station.

• University of Massachusetts at Dartmouth and WHOI—sophisticated 
forecast system that predicts ocean conditions.

• University of Rhode Island—development and testing of sensors to 
measure ocean nutrients and to support sharing of data from 
Narragansett Bay.

• University of Connecticut—buoys in Long Island Sound specifically 
designed to better understand water quality in the area.

• Bedford Institute of Oceanography, Nova Scotia— a wave forecast 
system and monitoring and detection of harmful algal blooms.



OBSERVATIONS
Integrated Ocean Observing System



Multipurpose Buoys



Data returns in excess of 90%



Visibility Sensors in 
the Gulf of Maine



Ocean and Coastal Ecosystem Health
Harmful Algal Blooms - WHOI led effort 
uses observations to understand historical and 
current conditions, forecast HABs, and 
pioneering real-time HAB observations.

Improving Water Quality -
Hypoxia monitoring and modeling in 

Long Island Sound for NY and CT waste 
load allocations. Informing NH DES 

nutrient criteria effort to protect eelgrass 
habitat in Great Bay, NH.  Nutrient 
sensor testing in Narragansett Bay. 

HAB and nutrient monitoring in Canada

“… having uninterrupted access to these NERACOOS mooring time series is 
critically important to our Alexandrium forecasts.” - Don Anderson, WHOI. 



Ocean and Coastal Ecosystem Health
Right Whale Detection –
Cornell University buoys in 
the Boston shipping channel 
provide near real-time 
detection of endangered 
whales. 

Acoustic Telemetry -
Receivers on all Gulf of Maine array buoys 
since 2005. ~10,000 detections of 63 
acoustic tags from 11 different  projects. 
Species include: Atlantic salmon, Atlantic 
sturgeon, alewives, striped bass, winter 
flounder, and spiny dog fish



CO2 and Ocean Acidification



MARACOOS ‐ International Constellation of Satellites – Since 1992
X-Band 

(installed 2003)

L-Band 

(installed 1992)
Sea Surface Temperature - SST

Ocean 
Color

<River Plumes

Ocean Blooms>

Combined SST & Color

Water Mass Boundaries

Corporate Partner: 
SeaSpace



Nested Grids of Hourly Surface Current Maps 

High Frequency Radar – Since 1996

Combined CODAR & Satellite Products

Corporate Partner: 
CODAR Ocean Sensors

14  Long-Range

7  Medium-Range

14 Short-Range

35  Total CODARs



MARACOOS - Autonomous Underwater Gliders – Since 1998
Satellite Ocean Color

Satellite SST

Subsurface 

Glider 

Data

< Glider Fleet

With Global Reach >

Corporate Partner: Teledyne 
Webb Research



Climate Variability and 
Change

Over 10 Years of NERACOOS 
Buoys
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Climatologies
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A Clear View of Tomorrow



A Clear View of Tomorrow

All Data Since 2004



Compared to historical trends 
(Sherman & Lentz, 2010)



MODELS
FORECASTS AND HINDCASTS

Integrated Ocean Observing System



FVCOM GOM3 
grid

Inundation 

Forecast System 

Scituate 
Harbor

Northeast Coastal Ocean Forecast System 
(NECOFS)



30 Year 
Hindcast –

3 Day 
Forecast

similar at 
MARACOOS 

and 
SECOORA



DATA MANAGEMENT AND 
COMMUNICATIONS (DMAC)

Integrated Ocean Observing System



DMAC – brings it all together and to you



THANK YOU

NERACOOS measures 52 % of the continuous real-
time surface variables in the region and 96% of the 

subsurface variables.





Weather Conditions – National 
Weather Service Weather Forecast 

Offices marine desks “routinely 
integrate NERACOOS data into our 
forecasts and warning operations 

on an hourly basis”. Coastal 
Inundation tools and forecasts. 
Forecasting ship icing potential.



Coastal Flooding and Erosion Forecast

Patriot's Day 
Nor'easter

April 15-17, 2007



Near Street Level Inundation Forecasts



Hampton / Seabrook next

• Tide gage being 
installed this 
summer – funds 
from Seabrook 
power station 
and PREP

• Modeling from 
NERACOOS
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Storm Reporter

Developed by Blue Urchin for 
NROC, NOAA and NERACOOS



Sea-Level Rise
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Higher emissions
Lower emissions

           uncertainty in SLR from thermal expansion   
              

           uncertainty in SLR from ice melt 

These estimates do not 
include the potential for 
additional increases due 
to more rapid melting of 
major polar ice sheets.

Higher: 8-33 inches

Lower: 4-21 inches

Associated Press


