Environmental Intelligence in Support of a
Resilient Nation; an ocean of possibilities
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NOAA Brownbag Seminar Series
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NOAA Brown Bag Outline

e IOOS Overview and Strategic Role

e Partnerships NOAA plus Regional, National, &
Global

e JOOS as Coastal Intelligence support
 How to engage with IOOS?



U.S. IOOS®: Program Overview

Codified in law (P.L. No 111-11, March USER DRIVEN
2009) END-TO-END SYSTEM

INTEGRATED OCEAN OBSERVING SYSTEM

h 4 —
COASTAL COMPONENT GLOBAL COMPONENT
A 4 -

REGIONAL SYSTEMS
# Nooheast
& Mid-ftlatic
@ Southeast

h 4 —
h 4 —
Improve predictions of climate change and weather, and their effects on
coastal communities and the nation
Improve the safety and efficiency of maritime operations
More effectively mitigate the effects of natural hazards
Improve national and homeland security
Reduce public health risks
More effectively protect and restore healthy coastal ecosystems
Enable the sustained use of Great Lakes, ocean, and coastal resources.
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Department of Commerce

DOC Strategic Goal 3
Environment

Help communities and businesses
prepare for and prosperin a
changing environment

e
INNoyaTION
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NOAA: Making Science Matter

Environmental Intelligence (actionable information)

Observations = Monitoring = Assessment = Modeling = Tools &
Services

NOAA'’s long-term goals

1. Climate Adaptation and
Mitigation

2. Weather-Ready Nation

. Healthy Oceans

4. Resilient Coastal
Communities and
Economies

w




NOAA QOrganization

| The National Oceanic and Atmospheric |
Administration (NOAA) is a science-

based federal agency within the
Department of Commerce with

regulatory. operational, and
| information service responsibilities.

National National Office of

Ocean Environmental Marine
Service Satellite, Data, and Aviation
& Information - Operations

Service
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Advancing NOAA Partnerships (with all LOs)

Weather Ready Nation

(NWS)
Modeling, Data, R&D (with WFOs,
NDBC, NCEP)

Healthy Ocean (NMFS)

Ecosystems Based Mgmt/Marine
Biodiversity
Marine Mammal HealthMAP

Resilient Coastal
Communities and

Economies (NOS)

Office of Coast Survey, Center for
Operational Oceanographic
Products and Services, National
Geodetic Survey, National
Centers for Coastal Ocean
Science, Office of Response and
Restoration, Office for Coastal
Management, Office of National
Marine Sanctuaries, & I00S

MO Dirganizasdinn

Climate Adaptation and
Mitigation (OAR)

Climate Program Office

Ocean Acidification Program

Ocean Exploration and Research
Sea Grant

NESDIS

Archive - National Centers for
Environmental Information,
Satellite Applications and
Research

Coastwatch

OMAO
Fleet, AUVs, Operatior%%jnmS



From Regional to National to Global

> ey
REEY | PacioOs a

The Global Ocean
Observing System

' 100S sGGO

Integrated Ocean

Observing System EARTH OBSERVATIONS



IOOS Budget and program 2016-17

IOOS Office Primary Roles:
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Budget History FY10-FY16

$inM

M External Federal/Private

= Other NOAA

M |OOS Regional Observations
M |OOS National Program

FY 2010 FY 2011 FY2012 FY 2013 FY 2014 FY 2015 FY 2016

* Provide Programmatic Leadership
 Foster Operational Capability

» Champion Regional and
Stakeholder Interests

» Forge Robust Partnerships
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FY16 I00S Funding

$sin 1,000s

FY2016 IOOS Funding 'Enacted’

m RCOQOS

m HFRadar

m ACT

m COMT

m OcTechTransition

1,050 = Nat'l $s

1,050
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U.S. I0OS works with 11 Regional Associations, the Allian
Technologies (ACT) and the Southeastern University-Researc
bAss__o_g:iat'Qn (SURA) to build this observing n
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. Collaboration | Cooperation | Teamwork




IOOS Regions

AL R

Observations

11 Regions

Who

e State, Local, Tribal Government
* Profit & non profit industries

e Academia Education

Outreach

Produce | Integrate | Communicate
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Certification

Integrated Coastal and Ocean Observation System
Act of 2009 (ICOQOS Act)

1.Formal recognition of IOOS Regional Associations
2.Extends civil liability coverage for data use

3.Establish minimum criteria for how a RICE operates
4.Adherence to data management best practices
5.Enhance delivery and quality of data and information

Credible — recognize NOAA'’s responsibility for ensuring data quality and
assumption of liability risk

Reasonable — develop program guidelines in accordance with RA
capabilities as supported by |IOOS Program funding

t lak
aclOOS % ggizw?nge iystem

PACIFIC ISLANDS OCEAN OBSERVING 5YSTEM

il
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Functional Components

Alliance for Coastal Technologies (ACT)

Technology Evaluations, Technical capacity building,

and information clearinghouse

4,

Coastal & Ocean
Modeling Testbed
(COMT)

Testing model skill, transition to
operations, and applied science for
hypoxia, inundation, and ocean
forecasts

o Nutrient Sensor Challenge
(FY2015/2016)

Standard Data
Formats and Tools
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Modeling Activities

« COMT: Transition plans developed for
each project (Q4)

e Coordinated development between Env.
Data Server, ioos.us and COMT model
viewer

e Ches. Bay Hypoxia Transition funded in
FY 17 President’s Budget Request

e [IOOS Modeling Inventory updated (~Q3)
e COMT Success stories available

Cogatsl & Ceaan Modeling Tesib=d
.

16




Access to Data

Standards _
2 week cache of real-time

observations

1o IO
oLl N oo SO Access on 1 page: T s viewr
| e loos.us St R

@100‘5 S r— : i Lo g

Manual for

Blizzerd 201 &: CBOFS windsal 1,23 17:00 EST, Tirre-sariesof mode
output @nd buoy cbservations (1030 - 1723]

Quality
Assurance Access to model output
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IOOS new website

@ IO0S | integrated Ocean Observing System

- ) _ == « Dynamic,
' I0O0S is our eyes o0 1he , S o & : . )
 and Great Lakes We Interactive,;
SRS oL Eem— Streamlined

gathering observing data and Ocean Enterprise Study
developing tracking and predictive
tools to benefit the economy, the
environment, and public safety at

home, across the nation, and around - . " ¢ May 2016 ‘SOft
i e = rtlelk

https://ioos.noaa.gov

ACOS Leumches New
Cook Inlet Beluga
Ecosystem Portal

B 2070
WAL DTS P -

cook-inist-belga-scosymommportalf

& 4 Marine md;ayh
Ocean Technalogy Obzervation Network
Tramsition {MEBON)
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IOOK.US

https://ioos.us/

*Entry point for access to I0O0OS
national and Regional portals
and products

sSupports discovery,
visualization, and access

sAugmenting the RA
capabilities with a collection of
products

Additional landing pages
planned for 2016 include: HFR,
ATN, COMT, and OSMC
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U.S IOOS By The Numbers
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Federal Partners Regional Alliance for Coastal Coastal Ocean Marine Biodiversity
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Integrated Ocean
Observing System
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Environmental Data Sexrver

 Requirement for publicly accessible integrated model information

 |OOS invested in a capability; provides platform for collaboration
opportunities with other NOS offices

* Provides RAs a solution for hosting model output

« Demonstrates RA modeling capabilities
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Environmental Sensor Map

ﬁ)‘: 1008 Envkonmental Sensor Map

Seftiegs 8

» Legend
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) visualization and load < g S —

IOOS enterprise time ' | e i e

— federal and ) ‘
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Dynamic graphs
sources. provide'averview =3 S —
N ) statistics for individual - ; :
(~32,000 stations, Sensors or regions e

119,515 sensors)

FY2017
« Enhanced Visualizations
« New data sets (Argo, OceanSITES, Bio Geo Chem/OA)

» Brokered API access to underlying data

. @ 1I00S | eves on THE ocEan
SEensors.100S.us




Marine Biodiversity Observation Network (MBON)

Interagency support:

$15M from NASA, NOAA (IOOS and OER),
and BOEM for 5 years (FY14-18)

$2M from Shell to launch Arctic MBON

Demo projects are:

Integrating existing monitoring
Filling spatial, taxonomic gaps

Monitoring “microbes to whales,” “in-situ to ok

satellites”

Exploring technology applications
Addressing data management

Building MBON for the Nation

Creating global MBON (with GEO, GOOS)

Connecting with the Animal Telemetry
Network

Credit: MBARI
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Animal Telemetry Network (ATN) FY16/17 Outlook

ATN Vision: will provide integrated data on aquatic ecosystems from species to environment.
This network will complement existing ocean observing assets and will inform ecosystem-
based management, fisheries and biodiversity, marine spatial planning, ocean modeling and
forecasting, and National Ocean Pollcy pr1or1ty ob]ect1ves

ot http://oceanview.pfeg.noaa. gov/ATN/ OT

e —
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Interagency Accomplishments - Examples

IOOC Task Teams C = complete (IO
e Animal Telemetry Network (1=C, 1 new) o =565 @
e Gliders & & BOEM
e Modeling eob O

 Post-IOOS Summit 2012 Task Team (C) - B £
e Biological integration and Observation (C)

Interagency Projects

e 2014-17- Marine Mammal Health MAP (MMC, NOAA, ONR)

e 2016-18 - Marine Biodiversity Observation Network
(NASA, BOEM, USGS, NOAA)

e 2014-17 - Pacific Anomalies Workshops (NASA, NSF, NOAA)

e Ocean Observations 2019 Conference (Hawaii)
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Research and Innovation
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Ocean Enterprise Background

PROVIDERS INTERMEDIARIES

valve-added
products Study focus

Public@, Non@(esearch, Academia

observations

END USERS

emergency managers,
developers, city plan-
ners, private sector

Information, Services, Infrastructure

ISSUES: Oceans - Ecosystems - Climate
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US IOOS/NOAA Ocean Enterprise Study

Ocean
Enterprise
Exports $1.4b
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IOOS 1s a Team Sport

Interagency
: Oversight IOOS
Programmatic Task Tearms
Operational Capacity
Partnerships

Champion Regional

IO0S "'1
Office ' Congress
\ - OMB
4 Sponsor Events
- RA Coordination
I00S
Advisory
Comm
Official Advice \
Recommendations
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Questions

https://noaa.ioos.gov
https://www.facebook.com/usioosgov
@usioosgov

@ IOOS ‘ EYES ON THE OCEAN"
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National Ocean
Council
(NOC)

Subcommittee on
Ocean Science &
Technology (SOST)

Global Earth
Observation
System of Systems
(GEOSS)

U.S. 100S

Enterprise
Interagency Ocean

Observation
Committee (I00C) ol

Global Ocean
Observing System
(GOO0S)

100S

Advisory
Committee

US I00S Program

Federal Agencies [ Office .- 100S
(within NOAA) Association

http://www.ioos.noaa.gov/
about/governance/summit
2012/ioos_summit_report.
html

I00S Coastal and 11 Regional
Ocean Modeling Associations
Testbed (COMT) (RAs)

Alliance for Coastal
Technologies (ACT)

31
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IOOS New Logo

100S

Integrated Ocean
Observing System

32

Collaborative effort: IOOS Office,
Interagency Ocean Observation Committee
(I00C), Regional Associations,

Streamlined, integrated design reflects
IOOS’s renewed focus on the user

experience.

Light and dark blue stand for the coasts and
deep water.

Integration represents a signal moving out
in stages—Ilocal-national-global.

There’s more to discover every time you see
it—just like there is with IOOS.
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Ocean Enterprise Study 2015: Functions

® Only provide this function

Intermediary 16% | 36% Provide both Provider and

Intermediary functions

0% 20% 40% 60% 80% 100%

81 % of the companies we surveyed were providers
36% were Intermediaries
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Market Sectors

65% (provider/intermediary = 65%/42%) | environmental monitoring
61% (provider/intermediary = 61%/37%) | academic research

52% (50%/42%) | oil & gas

41% (39%/31%) | ports & harbors

Re prese nts * Overa” ? 36% (35%/27%) | hydrographic surveying

C : 35% (27%/37%) | engineering
aCtIVItIeS Of fl rMms 34% (28%/35%) | coastal protection
31% (50%/42%) | defense
30% (32%/17%) | weather & ocean forecasting
Shows prov ider, 27% (27%I33%) | water & water quality
. . . 26% (25%/23%)| renewable energy
Intermediary split SRR Fshing industry

24% (23%/19%) maritime security

19% (17%/19%) construction surveying
~15% (13P6/17%) cargo shipping
ES%H 0%) cruise or passenger ships
| | 3% (29%/4%) biotechnology

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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Data Mgmt: DMAC - Environmental Sensors & Models

% 2 week cache of %

ALL known,
available real-time
observations

<+ AOQOS & Axiom

s Release June 2016

£ @ eos viewer
I . i g - .' ..! ' L
< THREDDS, WMS accessto all | = - it R
model output i e
< ASA for Coast Guard / s e DA N L
I00S e s
% Pre Release now
Blizzard 201 4: CBDF;windscﬂ 1_.-"23 17:00 EST. Tin:;ne—.;riesnf model
output and buoy observations (1/20- 1/23)
35
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NOAA'’s Resilience Framework

Observations,

Monitoring,
Vulnerability
Assess Past Assessments
and Future
Track and Evaluate Condltlons
Actlons and Results and Identify
Future
Risks
Translating
Communicate with Data into
External Partners and Usable and
Decision-makers; Accessible
Climate Literacy Products
NOAA'S and Tools
PﬂuEr!;:;z"::d RESILIENCE
Actlons
Research,
o Maodeling,
Monitoring and By Identify Assessments,
Assessments Options to Support Declslon-making through Scenario
Reduce Risk Tralning, Technical Assistance, Planning
Reslilence Interagency Coordination,
and Education
Decision- : FIGURE 1.
Implementation How NOAA is He'F’l“g

Build Resilience



Oct 2016 Staffing and Leadership Update

IOOS Office Changes:
New Director in FY2017
Derrick Snowden & Terence Lynch (A) - as Division Chiefs

NEW in last year

Bill Woodward: Animal Telemetry Network Coordinator*
Kate Culpepper: Communications Specialist

LCDR Eric Johnson: NOAA Corps in Ops Division
Jennifer Bosch: Ops Division

Micah Wengren: New ‘data scientist’ starts May 2016
Tiffany Vance: New ‘data scientist’ starts June 2016
Debra Esty — Grants / Contracts business support

New Env. Compliance Coordinator — by end of CY16
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U.S. Integrated Ocean Observing System Program

Willis, Z.
Director, US 100S

Oliva, J.
Proj Mgmt Support

Gouldman, C.
Deputy Director, US I00S

Regions, Budget & Policy Division

Lynch, T.
Acting Division Chief

Griesbauer, L.
Program Assistant

Operations Division

Snowden, D.
Division Chief/DMAC Systems Architect

Bailey, K. Baltes, B. Snowden, J. Culpepper, K.
Physical Scientist/Products Modeling Testbed Physical Scientist Communications Specialist
Specialist Proj. Lead
Davila, C. Easter, D.
Bosch, J. Canonico-Hyde, G. Business Manager Regional Point of Contact
Oceanographer MBON Project Manager
Evans, R. Ketcham, T.
Grants Specialist Info Mgmt Support
Harlan, J. Johnson, E. (CDR)

HF Radar Proj Manager

Project and Actions
Officer/ Regional PoC

Kromer, V.
Reception/Office Manager

Rhoades, J

Regional Point of Contact

Moustahfid, H. Ragsdale, R.
Biology/Ecosystem Proj DMAC Architecture
Manager Support Esty, D.
Management and Program
Vance, T. Wengren, M. Analyst
Physical Scientist/Data Physical Scientist/Data
Manager Manager
Woodward, B.
ATN Network Coordinator
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HF Radar FY17 Outlook

e Refinement of O&M costs

¢ At your local WFO 140
» Significant Wave Height __I‘
e Tsunami detection — partner with
NWS HF-Radar
. Global HF Radar - GEO/GOOS | mmmisialations
. Archiving Continues every month speed & direction of ocean currents

e QARTOD manual underway
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The U.S. public wouldn’t have:

24% of

99% of shoes Almost all personal
97% of clothes electronics
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Data Collection
Platform
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Public Good: Supporting Hurricane Response
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Post Storm: Response, Recovery, Long-term Planning

Navigation Response Team Shoreline Imagery Oil Spill Response

_ _ Analysis of the Storm
Marine Debris Wind Spead During Huricane Matthew

ECO0RA Duta Parss
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Saving Lives - supporting the US Coast Guard — Search and
Rescue
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Public Good: US IOOS Regional Response to DHW

U.S. 100S partnership
demonstrated ability to:

e Quickly deploy technologies:
Gliders and HF radar, saving
resources/improving safety

e Models/Imagery ingested into
NOAA/Navy models

e Data assimilation improved spill
response decision-making and
public understanding

Nearshore
Surface Oil Forecast .
Deepwater Horizon MC252 |,

T ———m—— HEoo0Rle
=T Rt e < *
HFR data informed NOAA

. Forecast with satellite detected
trajectory forecasts oil slicks @IDC}S! EYES ON THE OCEAN

Briefing Bldg



Public Good - Refugio State Beach Oil Spill - May 2015

us. WMWMJW#OW:MAMMManMO&mSM

Refugio Response Joint Information Center oo ciin

Gliders
|IOOS Regional Assets

HR Radar support national mission:
supporting gliders, surface
currents from HF radar, and
regional models

Modeling N {c’éﬂmosg}
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Public Good: Ocean Observing and Public Health

50 Nr— : :
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Public Good - Coastal Hazards: Floodmg
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Wave height,
wave period
and tidal
inputs aid in
forecasting
local flooding

events.

{@ 1008 | svss o 1wz ocea



Pacific Islands Ocean Observing System
Wave-Run Up Models Forecast Possible Wave Inundation

Photo Credit: Karl Fellenius
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Economy: Ocean Observation and Tourism

Healthy Coral Reef
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