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The U.S, Integrated Ocean Observing System ([00S)
will be a sustained nerwork of "eves" on buoys, ships,
satellites, underwarer vehicles, in-situ sensors and other
platforms that routinely supply data and informartion
needed to detect and predict changes in our narion's
coasts, vceans, and Grear Lakes, 1005 35 intended o be
a major shift in approach to ocean observing, drawing
together the vast nerwork of disparate, federal and non-
federal observing systems 1o produce a cohesive suire of
data, information, and products ar a sufficienr geographic
and temporal scale to support decision-making.  As the
system marures, 1008 is expected to advance bevond its
current science and management applications roward an
instrument of policy and governance. Current cfforts only
scratch the surface of what we need to know abour our
oceans and coasts to fully assess their impact on commerce
and rransportation, weather and climate, and ecosystems.

Ocean ul:-s‘;:rving, data are required ro support a wide
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range of critical decisions, including evacuartions, beach
and shelllish closures, fisheries carch limits, and the iden-
tilicacion of safe and efficient shipping routes to transport
the products we rely on each day. The impact of these
daily decisions on the U.S, economy is signiﬂmnt, as the
coastal state economy s valued ar 510,53 trillien
Acm:‘ding o the National Ocean Economics Program, the
A0 coastal stares accounted for 82% of the wowal ULS, pop-
ulation in 2006 and 81% of jobs. In 2004, the coastal
letsure and |ms|1it:|]ily sector alone g{:ncmrc_‘d 53408 and
10M jobs to the U.5. economy. The coastal trade, trans-
portation, and urilities sector generated an addirional
$950B. In 2005, Hurricanes Wilma, Rira, and Karrina
accounted for approximately $157B in damages and 1,987
deaths within coastal communities . Resource and emer-
gency managers must have ready access to the rools and
information needed to support informed and effecrive
coastal and ocean u[c:;':si.on-lnakil]g.
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Al the Natonal level, the UK, [OOS is a user-driven,
coordinated nerwork of people, organizations, and tech-
nology that generate and disseminare concinuous dara
about our coastal waters, Grear Lakes, and oceans. The
power of IOOS is in its partnerships. Seventeen Pederal
agencies and eleven Regional Coastal Ocean Observing
Systems (ROOOSs) share responsibility for the design,
implementation, operation, and improvement of the U5,

IOOS over tume, By wu:l;'.n;{ together to integrate our

data and provide a broad, demiled. and synoprc view of

our coastal, Girear Lales, and acean environments, we
deliver a coordinated dara nerwork thar allows resource
managers, emergency responders, scientists, policy male-
ers, and many others quick and easy access to a range of
information on demand and in formacs useful for every-
cl;;}' decisions,

Twa [[1[¢1‘L‘1uptndt[u COMPONents constitute the [OM0S:
(1} global ocean companent and (2} coastal component.
The lateer includes the national ser of ohservations for the

]

Lereat I..-i'l;".-{.'& and the llif-. L% ‘\’-’L‘ll a5 [l".L‘ !':L':T\‘n.'l:‘.l!'lf.

RCOOSs, Federal agencies are responsible for the design,
operation, and improvement ol the both the global com-
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[arnent and the ]‘.IFI.Il(’J[lE'Il !'ICI:\’E:‘.IT.!( of {}115{:3‘1"‘.'._{[“?-[':5..

RCOOSs augment existing federal observing capacity
around the nation and expand the number of variables
measured according wo local priorides within the region.
Fegional observing systems are designed. aperated, and
improved by the Regional Associations [RA)

‘

NOAA's Contributions

The National Oceanic and Atmospheric Administration
{INOAA} has partcipated in the development of the ULS,
[0S since its begunnings in che late 19905, In February
2007, VADM Conrad . Lautenbacher, Under Secretany
of Commerce for Oceans and Armosphere  and
Administracor of NOAA, cstablished a new program o
serve as the overall coordinator NOAA S TOOS activiries
and o provide a consistent management funciion. The
program's mission is 1o "Lead the integration of ocean,
coastal, and Grear Lakes observing capabilides, in collab-
oration with Federal and non-Federal partners, o maxi-
mize access to data and generation of information prod-
ucts, inform decision making. and promote economic,
environmental, and social benefits to our naton and the
world,”

In support of this mission, the NOAA 005 program
initiated development of a Data Integradon Framework

{DIF) to improve management and delivery of an initial
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Zdenka Willis, Directar, NOAA 1005 Program, addressed
1005 during an “Industry Outlook Session” talk at the
recent OceanTech Expo, held September 5-7, in
Providence, RI.

The DIF will establish the
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to improve delivery of five of 20 1005 core oceano-
graphic variables, as defined in the Fst UL 1005
Development Plan. Integration efforts will locus on tem-
peracure, salinity, sca level, surtface currents, and oeoean
color to improve MNOAA's cfforts to model and forecase
harmbul slgal blooms, coastal inundavon, hurdcane
intensity, and integrated ecosystemn assessments, NOAA's
goal in this effort is 1o rest and demonstrare the value of

NS ration. L-:il['l'lil[{.'h’-. the intent 15 to extend this vapd
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100S Data Management and
Communications

Data will be compiled from a variety of NOAA obsery-
ing sources, as well as the Regonal Coastal Ocean
Observing Systems {(RCOOSs) and a subset ol Federal
and other partners, to achieve rapid and routine opera-
tienal sccess for NOAA and ocher end users and o estab
lish a methodology that can be applied to a broader suite
of WOAA and non-MOAA dawa, The DIF will funcion as
a distribured system, meaning thar the agency or organi-

cation thar owns a ]'Jm'.*it'.nl:;r {}l'.u.\crvin;z pl:—:rﬁh: nt will con-
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Table 1:

Regional Coastal Ocean Observing Systems

RCOOS Name
Mortheast Repional Association of Coastal

Ocean Observing System INERACOOS)

Mid-Atlantic Coastal Ocean Cbserving Regional
Association (MACOORA)

Soulheast Coastal Ocean Observing Regional
Association (SECCOORA)

Caribbean Regional Association (CaRa)
Guif of Mexico Coastal Ocean Observing System {GCOOS)

Southern California Coastal Ocean Observing
System (SCOOS)

Central and Morthern California Ocean Observing
System (CeNCOOS)

Morthwest Association of Networked
Ucean Observing Systems (NANOOS)

Alaska Ocean Qbserving System (ADOS)

Pacific Islands Integrated Ocean Observing
System (Pacl005)

Great Lakes Observing System (GLOS)

Geographic Extent

Maine to Massachusetts, including the Canadian

Provinces of New Brunswick and Mova Scotia

Cape Cod, Massachusetts to Cape Hatteras, North Carclina
Morth Carohina to the Aflantic coast of Flonda

Puerto Rico, the LS. Virgin Islands, and the island of MNavassa
Gulf coast of Florida to Texas

Southern California Bight

Central and Northern California

Oregon and Washington

Alagka

Hawaii and Pacific |slands

Great Lakes

tinue to collect, assemble, and manage the data char arc
produced. The DIF infrastrucrure provides the necessary
connections to and translations among chese various, dis-
tinct networks of ocean observations to enable increascd
dam compatbility, accessibility, and wiliry for host of
end-user purposcs.

Distribured data access will be accomplished using a
Service-Oriented Architecture (SOA), Web-services based
approach, o cnsure consistency with the larger Global
Earth Observation System of Systems (GEQOSS) and ULS.
[0S Dara Management and Communicarions Plan.
Within the contexe of IOOS, SOA refers to an approach
to organizing and utilizing distribured data sources oper-
ateed by independent organizations.

The establishment of community-wide data standards is
an essential, yer challenging, first step in this process to
advance interoperabilicy among these distribured sources.
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For that reason, a national Data Management and
Communications (DMAC) ream formed and defined 2
dara standards process char was published in 2006. This
process has not been exercise due ro lack of funding. The
NOAA IOOS program has the resources w initiate the
DMAC process. On 1 Ocrober, 2007, Ocean.US and
NOAA issued a joine letter announcing that the DMAC
process would begin accepting standards. The initiarion
of the DMAC Standards process is an exciting and neces-
sary step towards dara interoperabalicy.

Regional Capacity

The eleven RCOOSs and corresponding regional man-
agement structures (Table 1.) provide a vieal and vase net-
work to identify and address regional priorities, augment
the geographic coverage of the U.S. 100S, and ensure
strong customer focus and connecrion.  Fach RCOOS is
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comprised of a series of sub-regional observing systems
and as a single, regional management structare that pro-
vides operational producrs to 2 myriad of users and alsa be
incorporated into the national sysrem.

Regional Success

The federal and regional IOOS parimership has benelits
on a local and national scale. The expanded implementa-
tion of an observing technolowy, known as high frequen-
cy Radar (HF radar), represents un example of successful
and effective partnership among federal and regional
LS components. HE radar systems collecr near-real
time currents essential that supports a range of applica-
rions including, search and rescue, oil spill response,
asscssment of beach warer qualiny. Surface curremt [aps
generated from HE radar stations along the east coast now
deliver up-to-the-minute information on currents to che
U5, Coast Guard's Search and Rescue models, greatly
improving their ability 1o rescue ships in distress. A com-
binacion of Federal funds was allocared amang the regions
to advance this capacity and, as a result, the 118, 15 well
on its way to demonstrating the benelits of a Natonal HF
raclar capabiliny.
used 1o
monitor and assess local water quality impaces. For exam-

]{u;'g[mm] t}lma:rving system technologies are

ple, warer quality sensors provide information used by
California Warer Chuality Conrrol Boards to moniter the
influence of hydrodynamic crculation on warer qualiog,
including the idemtification of illegal dumping acrivities.
Public health agencies use real-time surface current maps
to decermine if polluted warer is likely w affect swimming
beaches.

Emergency managers represent another key user com-
muniry, given their need lor tmely and accurate data w
inform public safery decisions. Tide and water level data
and inland stream gauges provide crinical informarion o
ronitor conditions and predict the expected location and
severity of storm and flooding impacts. Regional models
provided derailed informarion during Tropical Storm
Ernesto that caused a decision by Delaware River man-
agers (o not to open upstream dams, which abated flood
damage. Srorm surge forecasts and probability maps pro-
vide emergency managers in South Caroling and Tampa
Bay, Florida with derailed informarion o support evacua-
tions and other important decisions.

The challenge with all of the RCOOSs is to identify suf-
ficient funding o suppaort the development and sustain-
ment of the end-to-end system. The ﬁmdi.ng for the
RCOOSs is provided through NOAA and we are working
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hard ro keep this capacity from being lost,

Industry Partnerships

Industry has the capacity and expertise contribure 1o
every aspect of [0OS development and operations and is
comsidered critical to the longer-term success of the U5,
100O%; however, resource constraing currently limic the
feasibility of major industry involvement.  In addidon,
LIS, TGS ebfores are still in a process of discovery with
regard to the many technical challenges associated with
LLS, 1005 developmene. In 2006, NOAA funded owo
industry studies by Raytheon and Lockheed o develop
conceprual designs thar validared the rechnical feasibilicy
of building an 1008 and provide notonal disgrams of
what the 1008 should look like.

While not vet involved in a svstematic manner, indusory
has served as an active partmer in certain 1008 parcner-
ships and provides value-added products and services,
The MOAA Chesapeake Bay Interpretve Buoy System
{CBIS) is one example.  CBIS is the water counterpare 1o
the Unired Stares Appalachian Trail, designed o mark sig-
nificant peints alang the Caprain John Smith Chesapeake
Mational Historic Trail and ro provide simely informarion
about weather, oceanographic, and water quality along the
way. This cfforc is the first of its kind, representing a large
partnership among seven federal and non-federal enrities
and a number of industry representatives. The buoy, pur-
chased from Axys Technologies, Inc., was mounted with a
MNortek AS Acoustic Dappler Current Profiler (ADCP).
MNOAA worked wich WET Labs, Inc. to develop an addi-
tional water quality inscrument. Tellus Applied Sciences
provided dara management and web design support.
Werizon wircless provided the data transmission, and
Werizen Business svsrem provides the daca o volce con-

version — a business :applicﬂtinn atdapred for buoy use.

Conclusion

NOAA is the first Federal agency 1o establish a formal
1005 program. e strive to ensure thar NOAA's TOOS
contributions and investments support the LS. 1008
and ser a path for a more comprehensive LS, 100S that
maoves from planning and development to implementa-
tion.  MOAA understands thar a number af challenges
ranging from technical and programmatic ro budger char
must be addressed 1o advance this effort. The NOAA
1035 pragram remaing commirted to maoving the current
10OE capability into a National program as the President
highlighted in is LLS. Ocean Action Plan, December
2004 - rthe rime is now o build [OOS,
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