Percentage of all realtime
continuous ocean measure-
ments in the region conducted

by NERACOOS:

NERAC(J0OS

i
( ) 52% !ﬁ NORTHEASTERN REGIONAL ASSOCIATION
N,

SURFACE é of COASTAL OCEAN OBSERVING SYSTEMS
Y
————————

86% Ocean and weather

SUBSURFACE 7.8 MILLION observations made by
NERACOOS in 2013
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Why do people need the information?
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“We decide Wh/ch boat we can take out for missions and What type of surviva
equipment we can wear’ —USCG

24
i
j “go/no go decisions for movinglarge commercial ships and tug/barge
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combinations in Penobscot Bay” — Pilot

“to decide when to go to sea and how long we might-be able to stay, as well

as what areas might be best to go. Its not just for'fishing info but safety too. |

also use it to verify the forecast to see'if weather maybe unexpectedly .
changing.” — Commercial Fishermen o

“Oil spill trajectory analysis” — NOAA Spill Response

- “l use this data to discuss data with my middle school students. When there
~are big storms or other major events we look at the data and make our own
predictions.” — Educator

“Developing water quality assessments, understanding the effects of climate
change, looking at extreme event effects” — Environmental Manager
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Bedford Institute of Oceanography
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http://www.necodp.org/

NERACOOS SYSTEM OPERATORS

NERACOOS is collecting critical ocean data and
providing valuable tools that will help us understand
changes in our ocean and their impact on our coasts,
fisheries, and climate. Their buoy system is the workhorse
that drives many important decisions made by fishermen,
regulators, offshore wind developers, and recreational

users of the Gulf of Maine and beyond.
U.S. Senator Angus King (Maine)

NERACOOS is collecting critical ocean data and
providing valuable tools that will help us understand
changes in our ocean and their impact on our coasts,
fisheries, and climate. Their buoy system is the workhorse
that drives many important decisions made by fishermen,
regulators, offshore wind developers, and recreational

users of the Gulf of Maine and beyond.
U.S. Senator Angus King (Maine)
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Long Island Sound Estuarine nutrient
j buoy array monitoring
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Our mission is to produce, integrate and

communicate high quality information that helps
ensure safety, economic and environmental
resilience, and sustainable use of the coastal ocean.




NORTHEASTERN REGIONAL ASSOCIATION
of COASTAL OCEAN OBSERVING SYSTEMS

better understanding the coupled coastal-ocean system is
necessary for sustained use.

end-user driven and providing open access to high-
quality information.

neutral and science-based.

collaborating and providing leadership in support of
regional, national & international coastal ocean observing
and modeling.

educating people so they can better understand their
connection with the ocean.

cultivating innovation and the next generation of ocean
professionals and tools.




To Produce, Integrate and Communicate

NERACOOQOS SYSTEM OPERATORS

" Gulf of Maine L - A
Research Institute ; 4y

wion, Comrvary

{ Data /website manogemem} ‘ 3 Lt

and product development

& THE uKnilsrrvoEs
Gulf of Maine buoy array, Wave forecasting, harmful algal
7 HFradar and satellite products bloom and nuirient monitoring
Estuarine and
coastal buoys
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{Oceon forecasting }
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To Produce, Integrate and Communicate:

NERACOOS Long Is. Sound R . :
Central Long Island Sound * 6+1 Gulf of Maine — UMaine
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Multi-purpose buoys

e wind speed & direction o

MOORING | - Srone A1
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Water Temperature (celsius)
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WaveWatch Ill

Sig. Wave Heights (contours), Wave Directions (dir. of
vectors), Wave Perlods (length of vectors) At 2014120412
Ha{m)

6N —— — 9.

Period Scale % 3 ” ' 7 ' g1

15 sec —> Ay S 73

63

54
//’//4‘/
. 45
e e B e S e S S S

SR - L A R S T e e

B s e i S S S S S S -
N T T e R T R N TR T e e e e ) WIND FORECAST
T T T T T T e e e e e e e e

N T e e e e e S S
T T T T T T T T e e T S S T e e e e e 14
. . . WIND SPEED
(MPH)

I' I E

WAVE FORECAST

1.3
WAVE HEIGHT
(feet)

WAVE PERIOD
(seconds)

PRIMARY DIRECTION

)@ S i NERACOOS
" MH “H \ Bedford Insm&g;;;’:gggeam’gmph?“ NORTHEASTERN REGIONAL ASSOCIATION

ED ['CEAN [/BSERVING “YSTEM

of COASTAL OCEAN OBSERVING SYSTEMS



Mass-Coastal FVCOM GOM-FVCOM (0.3-15 km) Global-FVCOM

(10 m-5 km)
(2-50 km)

408 gdeford

".ﬁ\“ V ﬁ ) B/ R
7 k Sl e

Scituate, MA (up to 10 m) Boston Harbor, MA (up to 10 m) Hampton, NH (up to 10 m)

Northeast Coastal Ocean Forecast System#y
(N ECO FS) HEASTERN REGIONAL ASSOCIATION

'\ )
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Sandy Supplemental

UMASSD/SMAST
B o ol Web Server
A (THREDDS)
http://porpoise1.smast.umassd.edu:8080/fvcomwms/
Data Server
Amazon Primary Access Hydra Cluster
Route 53

DNS Server

Dynamic
Failover

Web Server
(THREDDS) RSYNC

Model Results
Amazon EC2 | Data Server
Cloud
Compute Cluster

Moving NECOFS to the

d by Leaflet —Map data ® OpenStreetiap contributors, NERACOOS NECOFS N E R A C@O S

NORTHEASTERN REGIONAL ASSOCIATION
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Marine Sensor Innovation

ESP Deployments Western Gulf of Maine 2014
Alexandrium fundyense NA1 Probe on "hab" Array

The Environmental
Sample Processor (ESP)

Estimate of A. fundyense (Cells Liter %)

A A A A A A A o o & &

J 2 'b <l B 3z 2 'b ‘b g o & o & o ) &
\ b N N ) ) by

\l‘ \“ @‘ é‘ é‘ \l\ é‘ \3‘ é‘ @ % A* % A o of

NTEGRATED CCEAN IBSERVING “YSTEM Sample Date



To Produce, Integrate and Communicate:

Welcome

U.S. I00S is a vital tool for tracking, predicting, managing, and adapting to changes in our ocean, coastal and Great
Lakes environment. U.S. IOOS delivers the data and information needed, so that decision-makers can take action to

improve safety, enhance the economy, and protect the environment. Explore the interactive features of the new
100S Data Catalog.

Catalog Map

0OS

Download Help Catalog Inventory

(6@ S catalog.ioos.us NERACOOS

- CERVINE SYeTEN NORTHEASTERN REGIONAL ASSOCIATION
NTEGRATED TCEAN BSERVING “YSTEM

of COASTAL OCEAN OBSERVING SYSTEMS



To Produce, Integrate and Communicate:

Catalog Inventory

The I00S Catalog Inventory is intended to provide a detailed view of services and datasets. Information provided includes current status
based on the last harvest attempt, metadata, and information for accessing each service or dataset. This view of the 100S data inventory is
intended for data managers in hopes that it will facilitate monitoring of I00S data and services.

AQOS

NANOOS
GLOS #NERACOOS

PaclO0S CeNCOOS MARACOOS

SCCOO0s SECOORA

GCOOSs
CARICOOS

ATN_DAC @CDIP eGlider DAC €Glider DAC 2 ®HFradar DAC
MODELING TESTBED ®NAVY ®NOAA-CO-OPS #NOAA-NDBC
Other @USACE ®USGS-CMGP

1. Pick provider(s) using the dropdown or the map:
No filters selected

2_Choose a filter:

Services

catalog.ioos.us NERACOQOS

NORTHEASTERN REGIONAL ASSOCIATION
of COASTAL OCEAN OBSERVING SYSTEMS




To Produce, Integrate and Communicate:

Catalog Inventory

The 100S Catalog Inventory is intended to provide a detailed view of services and datasets. Information provided includes current status
based on the last harvest attempt, metadata, and information for accessing each service or dataset. This view of the 100S data inventory is
intended for data managers in hopes that it will facilitate monitoring of 100S data and services.

OGlider DAC ©OGlider DAC 2 OHFradar DAC

D ONAVY ONOAA-CO-OPS ONOAA-NDBC

-CMGP

1. Pick provider(s) using the dropdown or the map:
NERACOOS x

2. Choose a filter:

Services

catalog.ioos.us NERACOQOS

NORTHEASTERN REGIONAL ASSOCIATION
of COASTAL OCEAN OBSERVING SYSTEMS



NERACOOQOS Data Management Framework

NERACOOS Data Framework and Access

Draft Conceptual Diagram
Cache daily, monthly, Data Access Interface

yearly for performance

Sensor/Buoy

[Water Temp | [ units | Parameter

4/15/2010
4/15/2013

Time period Download

Portal DB

ERDDAP - Advanced user interface

Interface for
Model and Observation
Large Requests

Graph

KML, XML, csv, xls, etc

Download filtered selection
--.CSV
--xls
.--other

THREDDS

SOS, WIMS, WCS, OpenDAP,
ISO metadata, raw NetCDF

Priority non-RT data from providers,
w/no DB or web service capacity

ncML metadata Satellite

External data connections,

NetCDF | |NetCDF | |NetCDF | | NetCDF injarzepiEbleStandard
NetCDF, SOS, WMS, WaterML, etc

Data Provider Files/Directories: obs/models

NERACOOS

Science, Education. Community, NORTHEASTERN REGIONAL ASSOCIATION
of COASTAL OCEAN OBSERVING SYSTEMS
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- vork

NER /B

1)
et
ERDDAP (the Em {3
that givesyouas o'
common file form: @
oceanographic d: 2 |
E 4
Easier Acce =
w L)
=

T T T T T T
1985 1990 1995 2000 2005 2010

—— HNDBC Standard Meteorological Buoy Data
istation="44013")
Data courtesy of NOAA NDBC, CoastWatch WCHN

NERACOOS
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Ocean Planning

NORTHEAST OCEAN DATA HOME MAPS» DATA» ABOUT»

Maps and data for ocean planning in the northeastern United States

HUMAN DIMENSIONS

A newly developed interactive map of
\ bathymetry, or seafloor terrain, from
Montauk to Nantucket Shoals.

Data Explorer

NORTHEASTERN REGIONAL ASSOCIATION
of COASTAL OCEAN OBSERVING SYSTEMS




To Produce, Integrate and Communicate

Maj Satellit [/ t R SRS Y AR S
S NERACOOS Region

ocation:

e Region Wide View (' Preserve My View

13 knots (15 mph, 24 kph)
18 knots 21 mph, 34 kph)
35°F(18°C)
NA
43°F(95°C)
33.01 psu
7.42 mit
0.206 ntu
 COppressureinair  411.680 pATM
CO, pressure in water 429 690 pATM

1:00a 7:00a
4336

uATM

Imagery ®2014 NASA TerraMetrics

ew full screen map. DWI'IEdfOpEI'EItEd h'f:

UNIVERSITY
of NEwW HAMPSHIRE

l(“j [6/ (ﬁ Dr. Doug Vandemark COOA NERAC@OS

NORTHEASTERN REGIONAL ASSOCIATION
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12 hr. pCO2 in water
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Ocean and Weather Climate

Mean Water Temperature 1 meter depth at B01 for 2001 thru 2014

Display

Daily Means for 2014

LEr I
- .'_‘l.'lLrI i

i~
L) .

m lg L3 L
L JRIUTET Tl T =
- [RCIAL

L]

r

inil
il

Means By Year

-« >

N

May Jun Jul Aug

Range of Daily Means 2001 thru 2013
M Mean 2001 thru 2013
Daily Means By Year

Dct MNowv Dec

View Climatology Data Table

NORTHEASTERN REGIONAL ASSOCIATION
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Percentage of all realtime

continuous ocean measure- ,
ments in the region conducted
by NERACOOS:

———

AL ASSOCIATION
RVING SYSTEMS

( When making decisions about bringing a 700-foot tanker full
of fuel into port, we need the best possible ocean and weather
information, which is why we depend on buoy observations and

forecasts from NERACOOS to ensure safety and efficiency of

these critical operations.

Captain David Gelinas
Penobscot Bay and River Pilots Association

Percentage of survey respondents
who indicated that iF the data were
not available to them through

[Tt GHAT ) OCEAN DBSERVING SYSTEN e CET T T bl

loss or an inconvenience



To Produce, Integrate and Communicate

The NERACOOS Observer: September 2014 View this email in your
browser

facebook

“NERACOOS
OBSERVER

NERACOOS Awarded Funds to Develop Nutrient Observatory

We are excited to announce that
NERACOOS and our partners have
received a three year award from the
IO0S Marine Sensor Innovation
competition for the development of an
“integrated nutrient observatory.” This
funding will support the deployment,

It sensors

NERACOOS ik

d Sound
Ocean " Boating * Fis

nts a major step towards establishing a

. atory capable of resolving nutrient dynamics
Timeline About ; essary to address critical needs of

theast region. Proposal partners include WET

) If of Maine Research Institute, University of
1:‘ m of Connecticut.

NERACOOS

NORTHEASTERN REGIONAL ASSOCIATION

of COASTAL OCEAN OBSERVING SYSTEMS



New Hampshire Science Teachers
Concord Public Schools

Woods Hole Oceanographic
Institution

New England Coastal Wildlife Alliance
University of New Hampshire
Seacoast Science Center

2 Q “ 1k 7S : ituate Public School
X“OREAL\" \‘ AL\c\u‘Do\'\ A | 17 Scituate Public Schools
suooL B : { Wellbleet ] @3 Mass Audubon
S eB?’ - GOMMEA/Wells High School

Portsmouth, RI

1 Workshop

10 Educators
(12 drifters)

~200 students

]
|

e

~400 family
and friends

Gy

INTEGRATED TCEAN [BSERVING “YSTEM R




2014 NEOSEC

O C E A N o
LITERACY

Education Collaborative

The ocean and humans are inextricably inerconnected

S aretlibs Hosted by Woods Hole Oceanographic Institution
: with support from Marine Biological Laboratory

NERACOOS

- November 6th and 7th - Woods Hole, MA -

The ocean and humans are
inextricably interconnecte




. . o Participating Organizations:
I nteg ra ted Se nt I n e | IVI O n ItO rl n g Bigelow Laboratory for Ocear_1 Sciences
Casco Bay Estuary Partnership
: : Environmental rotection 1
N etWO r k fo r CI I m a te C h a n ge I n gf::triéa:yalr\]lit(izncneaalnEgta:.lr;ar?nae Research
Reserve
Northeastern Coastal Ecosystems |t
Maine Department of Marine Resources
Maine Geological Survey
Massachusetts Bays National Estuar
Goal: To develop a science and implementation Viaseachusetts De;rtment o Marm:
plan for an adaptive sentinel monitoring program in st (e o Gl B

Management

the Northeast coastal region that integrates existing = massachusetts water Resources Authority

Massachusetts Institute of Technology Sea

regional monitoring efforts, assets, and resources Grant

National Oceanic and Atmospheric

to assess the status and trends of key indicators at Administration, National Marine Fisheries

Service

Se|eCt Sltes and geographlc SUb reg|0n5 “E&Aé:r%%id Interstate Water Pollution

Control Commission
New Haven University
Northeastern University
Northeast Regional Ocean Council
Provincetown Center for Coastal Studies
Rhode Island Department of Environmental
Management

Stellwagen Bank National Marine
Sanctuary

The Nature Conservancy

U.S. Army Corps of Engineers

U.S. Environmental Protection Agency

U.S. Geological Survey

University of Connecticut

University of Maine

University of Massachusetts Boston
University of New Hampshire

University of Rhode Isl§n
'NERAGQQS

Wells National Estuarin

Woods Hole Oceanograptsiemgstitetriomerene
of COASTAL OCEAN OBSERVING SYSTEMS




Northeast Coastal Acidification Network (NECAN)
www. http://neracoos.org/necan

ustainable N = = N
e S350 NERAC(ZOS

NE-CAN

s The Northeast Coastal
nese

Acidification Network

DALHOUSIE THE UNIVERSITY OF

@ UNIVERSITY [[TITMAINE
~~

Laboratory Legend )\jr - SCi L. A 4‘ %

[l conducting biological Ei W

iz 2 Surface Full water Benthic b
acidification
water column water
research oo/ i ling/

TE 47!
i | B
Laboratory conducting monitoring monitoring monitoring e“““‘: dericto Grand, 7
. geochemical location location location Fa ( &
acidification s S
s s -
aboratol nductin, i v
oth biolog nd iy
atiol

Inspiring Minds

NE-CAN is a nexus of scientists,
federal and state agencies, and
industry partners that works to
coordinate regional observing and
research to identify and

to ocean acidification in the
Northeast Atlantic
- 16 Webinars

- State of the Science Workshop
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Marine Sensor Innovation

System wide nutrient
sensors Maine D oyt

Fundy

Penobscot

.. I Bay \,‘ Ry
oo’ Gulf of Maine Ty Wiy - % 'I
Research Institute g F QQ‘(\

A
Great Bay, NH - ‘ .E M.JOBr:;:
\*.B Gulf of Maine

Nova
Scotia

7 200, N Browns

. Georges Bank
kinson Basin 4/0”6@.
sy

Narragansett .A .
Bay, Rl Wi

MA Basin
Long Island \*Rl )
Sound z' Com .. '

Long Island, NY
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Marine Sensor Innovation

Wave Buoy in Cape Cod s
Bay - Hopefully W

) S NERACOO

NTEGRATED [CEAN IBSERVING “YSTEM of COASTAL OCEAN OBSERVING SYSTEMS



To Produce, Integrate and Communicate — 2015

NFWF DOI Sandy Supplemental

AOQOS Historical Sensors

e s e

Data Integration for jd New Tools for Coastal

| Coastal Resilience Bl Resilience
L;lf r .0.0 0.0".0 o‘o ® .
y ,&.3:\3-‘ . : %“
.%jt»% Tl
* o o @ \'1':(‘:‘.‘ ":_,
L&
® o «’;«/ )

Base layer: GINA

® Time control

4 < P> >

?‘_ 04/15/2002 3/2003 06/12/2005 0 0/2007 08/09/2008 03/08/2010 0/07/201 05/08/2013 -‘ 2014-12-04
l JA\" J, INCNACY
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New Home Page

[®OS E—

INTEGRATER BCEAR QUSENTING SYSITEN

NERAC@OS Projects ~ Community  About Us

Waves ~~~n Water Level Temperature Currents
232 ——— -«
232 R A

P

Real-Time Data Portal Data Products

Latest Conditions:

Highest winds: Biggest waves:
27 knots (31 mph, 50 kph) | 12.6ft(3.8m) |
NOAA 44150 - La Have Bank | NERACOOS NO1 - Northeast Channel |

HRGAM OS00Rm Graphing and Download Ocean and Weather Climate

Hourly information developed for marine operations. Includes wind, wave, visibility, air temperature, Display
water temperature at various depths and more. Real-time, forecast and historical data is available
from NERACOOS partners, NOAA and other regional monitoring efforts.

Real-time Data Portal Wave Forecast Waves and Water Level Model
Observation Viewer

Study committee calls for Maine to act on ocean M em be r H Igh l Ight

acidification - The Portland Press Herald /... 5. The Massachusetts Water Resource Authority

. = S EERESS The MWRA is a Massachusetts public authority established by an act of the
Legislature in 1984 to provide wholesale water and sewer services to 2.5 million
people and more than 5,500 large industrial users in 61 metropolitan Boston
communities.

re t

NORTHEASTERN REGIONAL ASSOCIATION
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The Money

2013 FINANCIALS

NERACOOS is funded primarily by U.S. IOOS. In 2013, we began a membership program, and we are grateful for

the generous support from our members.

INCOME EXPENSES
$2,476,711 $2,444,161

Managing and Building
NERACOOS

19%
NOAA Ocean uU.s. 100s

Acidification Program

Observations

! = 93.3% 71%
4.4% 7 Models and Forecasts

Membership 1.3% 6%

Northeast Regional Data Management
Planning Body and Communications

1% 4%

The financial information above represents funding allocated in 2013 and how these funds were budgeted to be spent. Our financial
year ends September 30th and audited financials are available at www.guidestar.org.

()@ S NERACOOS

NTERRATER TPEAN VOTEM NORTHEASTERN REGIONAL ASSOCIATION
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Funding since Establishment

Funding to NERACOOS

$3,500,000

$3,000,000 ——

$2,500,000 ———— —

$2,000,000 ———— ———— —

Millions

$1,500,000 +—— I— I— I

$1,000,000 +—— I— I I

$500,000 +—— — I I

SO T T T T T T 1
NERACOOS FYO8 NERACOOS FY0O9 NERACOOS FY10 NERACOOS FY11l NERACOOS FY12 NERACOOS FY13 NERACOOS FY14
(June 1,2008 to (June1,2009to (Junel,2010to (Junel,2011to (Junel,2012to (Junel,2013to (Junel, 2014 to

May 31,2009) May31,2010) May31,2011) May31,2012) May31,2013) May31,2014)  May 31, 2015)

)@ S NERACOOS

NORTHEASTERN REGIONAL ASSOCIATION
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Thank you to our Members
Sustaining
| MAINE Associate

MARINE]
SCIENCE|
CENTER|

[NAHANT, Ma |

Northeastern

Marine & Oceanographic
University Casco Bay Estuary Partnership = L

Technology Network

Connecticut Department of Energy and Massachusetts Lobstermen's
Environmental Protection Association

UMass Melville Cote Jr. RPS Group
m Dartmouth

Fisheries and Oceans Canada Ru Morrison

Maine Department of Marine Resources St. Lawrence Global Observatory

Maine Coastal Program Waterview Consulting

University of
New Hampshire Maine Lobstermen's Association

Affiliate

" Gulf of Maine
Research Institute

Snc. Sosir, Comrmarry.

Malcolm Spaulding Gulf of Maine Council

Massachusetts Office of Coastal Zone U.S. Environmental Protection
= Seacoast Management Agency
: Science
robotics ,Center Massachusetts Bays National Estuary Program

ANOGR,
A M,

Narragansett Bay
Research Reserve

NORTHEASTERN REGIONAL ASSOCIATION
of COASTAL OCEAN OBSERVING SYSTEMS




Become a Member of NERACOOS

— Wlth your Mem

. Mamtiln anil re
observations and forecasts continue

|
r Dkvelop new-tools-te make it easier for peeple
to'access‘and understand the information

g . Advocate for the national I00S program to
s contlnue base support.
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Become a Member of NERACOOS

. What benefits
 Participate in res

and development of ocean

information produ | l 3 "
» Leverage and enhapce existing monitoring/observation ©
activities ; | %

- Easily deliver data and mform tion to target audienc es %

* Discover coIIaboratlve prOJe@ pportunities and ' .,u,sé‘
networking events

{ « Determine the d|rect|on of NE AGOOS activities
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NERACOOS is a robust regional ocean observing

system that consistently delivers high quality
information relied upon to protect lives and
property, empower coastal economies and improve
the health of our oceans.




