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1.  Call to Order 
Welcome, Introductions, 

Charge for the Day

David Martin
NANOOS GC Board Chair



2. NANOOS update

Jan Newton
NANOOS Executive Director
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The Integrated Ocean Observing System (IOOS) 

Regional Association for the Pacific NW

www.nanoos.org

http://www.nanoos.org/


KEY:

31. OR Dept of State Lands
32. Columbia River Crab Fisherman’s Association 
33. Port of Neah Bay
34. Northwest Research Associates
35. Pacific Ocean Shelf Tracking Project
36. WA Dept of Fish and Wildlife
37. Northwest Aquatic and Marine Educators
38. Seattle Aquarium
39. NOAA Northwest Fisheries Science Center
40. Port Gamble S’Klallam Tribe
41. The Nature Conservancy
42. Portland State University
43. NOAA Olympic Coast National Marine Sanctuary
44. University of Victoria
45. University of Oregon
46. Port Townsend Marine Science Center
47. Intellicheck-Mobilisa
48. NortekUSA
49. Grays Harbor Historical Seaport Authority
50. Pacific Coast Shellfish Growers Association
51. US Army Corps Engineers
52. Olympic National Park
53. Oak Harbor Middle School
54. Vancouver Island University
55. Ocean Networks Canada
56. Lower Columbia Estuary Partnership
57. Western Washington University
58. Raincoast GeoResarch
59. WA Dept of Health
60. Say Yes to Life Swims

1. Ocean Inquiry Project
2. OR Dept of Land Conservation & Development
3. Surfrider Foundation
4. The Boeing Company
5. Oregon State University
6. Oregon Sea Grant 
7. Puget Sound Partnership
8. University of Washington 
9. Washington Sea Grant
10. WET Labs, Inc.
11. Oregon Health and Science University
12. Quileute Indian Tribe
13. OR Dept of Geology and Mineral Industries
14. Humboldt State University
15. Marine Exchange of Puget Sound
16. WA Dept of Ecology
17. Pacific Northwest National Laboratory
18. Port of Newport
19. Puget Sound Harbor Safety Committee
20. Sound Ocean Systems, Inc.
21. Council of American Master Mariners
22. Pacific Northwest Salmon Center (& HCSEG)
23. Northwest Indian Fisheries Commission
24. Sea-Bird Electronics, Inc.
25. Western Association of Marine Laboratories
26. Science Applications International Corporation 
27. OR Dept of Fish and Wildlife
28. King County Dept Natural Resources & Parks
29. Quinault Indian Nation
30. Western Resources and Applications

NGO Federal/State/Local GovernmentIndustry Academia/ResearchTribes

61. NOAA PMEL
62. Hakai Institute
63. Salish Sea Expeditions
64. Aquatic Innovations Research
65. Long Live the Kings
66. Rockland Scientific

NANOOS Governing Council Members 8/2018



New NANOOS members

• Rockland Scientific
• Salish Sea Institute, WWU

Welcome !



Coastal ocean:
Northern extent of California Current 
Winds, topography, freshwater input, ENSO & other climate cycles

Major inland basins:
Puget Sound-Georgia Basin, Columbia River 
Urban centers, nearshore development, climate variation

Coastal estuaries:
Willapa Bay, Grays Harbor, Yaquina Bay, Coos Bay, +20
Resource extraction, development, climate

Shorelines: 
Rocky to sandy, dynamic: storms, erosion
Winds, development, climate

Major rivers:
Columbia River (~75% FW input to Pacific from US WC) 
many rivers (e.g., Fraser, Skagit) via Strait Juan de Fuca
Dredging, water regulation, climate change 

NANOOS Region User Groups:
Maritime:  shipping, oil transport/spill remediation
Fisheries: salmon, shellfish, crab, groundfish, aquaculture 
Environmental management:  HABs, hypoxia
Shoreline:  erosion, inundation
Hazards:  Search and rescue, national security
Educators:  formal, informal, research
Marine recreation:  boating, surfing, diving



App vs effort



NANOOS Objectives for FY2018
1) Maintain NANOOS as the U.S. IOOS PNW Regional Association
2) Maintain surface current and wave mapping capability. 
3) Sustain existing buoys and gliders in the PNW coastal ocean, in 
coordination with other national programs. 
4) Maintain observation capabilities in PNW estuaries, in coordination with 
local and regional programs. 
5) Maintain core elements of beach and shoreline observing programs, in 
coordination with state programs.
6) Provide sustained support to a community of complementary regional 
numerical models. 
7) Maintain NANOOS’ Data Management and Communications (DMAC) 
system for routine operational distribution of data and information. 
8) Continue to deliver existing and, to the extent possible, create innovative 
and transformative user-defined products and services for PNW 
stakeholders. 
9) Sustain NANOOS outreach, engagement and education efforts. 



NANOOS budget:
FY07-09:  $1.4M + 0.4M = $1,800,000
Year 1, 2, 3
FY10:  $1.7M + 0.4M = $2,100,000
Year 4
FY11:  $2,087,500 (w/ new start date)
Year 5 or 1 of new 5-y award
FY12:  $2,428,291  ($2,288,000 base; ~$140K for DMAC, OA workshops)
Year 6 or 2 
FY13:  $3,089,477  ($2,392,136 base; ~$700K for OTT on OA plus OAP)  
Year 7 or 3
FY14:  $2,818,441 ($2,442,136 base; $109K HF; $217K OAP; $50K glider)
Year 8 or 4
FY15:  $2,771,890 ($2,462,136 base; $309K OAP)
Year 9 or 5 

FY16:  $2,848,900 ($2,452,552 base; $317K OAP; $79K adds) 
Year 10 or 1 of new 5-y award
FY17:  $3,216,463 ($2,457,136 base; $360K HFR; $282K OAP; $117K adds) 
Year 11 or 2

FY18: $3,264,472 ($2,462,136 base; $180K HFR; $330K OAP; $291K adds) 
Year 12 or 3 



NANOOS budget:
FY18: $3,264,472 ($2,462,136 base; $180K HFR; $330K OAP; $291K adds) 
Year 12 or 3

HFR
• $180,000 for the installation and O&M of two Washington coast HF radars

OTT
• $60,000 for the Ocean Technology Transfer to continue OA experts for growers observations (40/20)
• $90,700 for the Ocean Technology Transfer to continue HAB forecasting via ESP (62.2/28.5)
• $70,000 for new Ocean Technology Transfer to test a novel AUV technology for HAB sampling

OAP
• $125,845 for NANOOS Ocean Acidification observations in Oregon Coastal Waters (OSU) 
• $66,291 for NANOOS Ocean Acidification observations in Washington Coastal Waters (UW) 
• $51,500 to enhance the GOA-ON data portal as an OA dashboard to the World (Newton) 
• $68,000 to support GOA-ON workshops for three purposes: global #4, N. American hub, timeseries

Other IOOS
• $75,000 for OSU to test data assimilation for modeling (COMT)
• $15,000 for NANOOS to incorporate priority biological data (Biology)
• xxxx





NANOOS HF surface current mapping
Mike Kosro, PI

Anne Dorkins, Erik Arnesen

11 HF surface current mapping sites (Codar
Seasondes).
6 Long-Range (4.785 MHz, 150km range, 6km 
range resolution)
5 Standard-Range (12-13 MHz, 50km range, 
2km range resolution)

Each site measures “radial” currents in a semi-
circular region (1-D currents toward/away 
from site)

Where measurements from 2 separate sites 
are available, can determine the 2D surface 
current.



https://hfrnet.ucsd.edu/diagnostics/

NANOOS HF system consistently ranks highly in operational “up-time”
24/7/365:  how well do we do?
80% “uptime” is the target.



Goals for WA HF for (national) Closing the Gaps:
Complete the US west coast map
Meet and join with Canadian system in S.J.F.
Expose full path of coastal currents
Illuminate processes in the JdF Eddy, a HAB incubator

** NANOOS was one of the 5 regions funded under 
Closing the Gaps to add HF radars.  Two new radars.

As the first project in the IOOS 
“Closing the Gaps” campaign, 
NANOOS proposed to add 
3 additional HF radars on the 
Washington outer coast, 
completing HF mapping along 
the US West Coast.   
Funded for 2 new radars!



Initial strawman for new coverage:

Initial plan:  add sites in
S. Wash:   Copalis area
C. Wash:   La Push
N. Wash:  Cape Flattery

Difficulties:
• Remote coast 
• Lack of power
• Obstructing headlands
• Wide beaches
• Cars on beaches



OTT: HABs
“Operational ecological forecasting of harmful algal blooms 

in the Pacific Northwest using an 
environmental sample processor”

• ESP on Cha’ba at La Push
• UW, NOAA NWFSC, MBARI, NOAA CCEHBR, NWIC, 

Spyglass, WHOI
• Detects Pseudo-nitzschia cells, species, toxicity
• Strong support from coastal tribes, WA managers
• Tested in PS 2015; NANOOS served data: “Real-Time HABs”
• Deployed off coast May-July’16, Sep-Oct ’16, May-July ’17, 

and Sep ‘17





HABs on NVS



Real-time HABs



Spike in domoic acid detected eve of razor clam 
opening weekend 

*triggered analysis of 
additional razor clam 

samples that were 
determined to be safe

Can we protect against HABs?

Slide from Stephanie Moore, NWFSC, NOAA



State and tribal fisheries managers:

• “Having the ESP as a tool should really help us 
understand what is going on in the off-shore and 
how it relates to what we are seeing near-shore…"
– Dan Ayres, WDFW

• “Great information! We’re on our way to this being 
what we envision!” – Joe Schumacker, Quinault 
Indian Nation

• “So glad for the update...we are about to announce 3 
months of razor clam harvesting dates...it is very 
comforting to know (ESP) Eddy is on the job!” – Dan 
Ayres, WDFW





Phytoplankton bloom

Harmful algae Toxin

C
A

OR

WA

Environmental Sample Processor

ESP

Slide from Stephanie Moore, NWFSC, NOAA

Real-time detection and Risk projection



FY18 funding: 

• will fund the ESP for another fall 
deployment to inform tribal and state 
managers

• will test a novel platform to sample water 
within the Juan de Fuca eddy to test for 
domoic acid and P-n cells



OTT: OA
“Turning the headlight on 'high': Improving an ocean 
acidification observation system in support of Pacific 

coast shellfish growers.”

• New “ACDC” pCO2 sensor
• UW, OSU, Sunburst, AOOS, CeNCOOS, 

SCCOOS, NOAA PMEL, PCSGA
• Lower cost pCO2 for “weather” grade data
• Strong support from shellfish industry
• Builds on existing Burke-o-lators in hatcheries 

and the IPACOA portal



Burkeolator ACDC



Partnerships

Alutiiq Pride Shellfish Hatchery 
Seward, AK

Taylor Shellfish Hatchery
Quilcene, WA

Whiskey Creek Shellfish Hatchery 
Tillamook, OR

Hog Island Oyster Company 
Tomales Bay, CA

Carlsbad Aquafarm 
Carlsbad, CA     



Science-Grower Partnerships

Alutiiq Pride Shellfish Hatchery 
Seward, AK

Taylor Shellfish Hatchery
Quilcene, WA

Whiskey Creek Shellfish Hatchery 
Tillamook, OR

Hog Island Oyster Company 
Tomales Bay, CA

Carlsbad Aquafarm 
Carlsbad, CA     

Todd Martz, 
SIO

Tessa Hill, 
UC Davis

Wiley Evans, 
Hakai Institute

Simone Alin, 
NOAA PMEL

Burke Hales, 
OSU

QA



Shellfish growers: 
• “Fantastic job Wiley. At the OceansAlaska hatchery, we 

learned more about our water quality in 7 hours of Burke-O-
Lator data than we did in 7 years of monitoring with off the 
shelf instrumentation. We have adjusted our soda ash 
injections upward and are going forward with expanded kelp 
bioconditioning.” Ron Zebel, OceansAlaska

• “This current generation of shellfish farmer is reliant upon 
data and services from NANOOS. Checking the NANOOS app 
before seeding a beach or filling a setting tank has become 
standard practice.” Margaret Barrette, Director, Pacific Coast 
Shellfish Growers Association

• “The services NANOOS provides are critical to understanding 
current and predicting future marine conditions.” 
Paul Williams, Shellfish Program Advisor, Suquamish Tribe 
Fisheries Department 



Real-time aragonite 
saturation state data 
from shellfish 
hatcheries, as well as 
coastal buoys.

IPACOA: IOOS Pacific Region ocean acidification data portal



FY18 funding: 

• will fund the continuation of the experts in 
the NANOOS region (as well as awards to 
the three other regions)

• will fund the overall QA/QC evaluation and 
data management

• will fund data analysis by the regional 
experts



IPACOA

• IOOS Pacific Region OA

HAS turned into

• IOOS Partners Across Coasts OA





Pacific Coast Collaborative and Interagency Working Group 
Task Force on OAH assets



GOA-ON



Supporting UNESCO SDG 14.3







FY18 funding: 

• will fund continued development and 
expansion of the GOA-ON portal

• will fund three workshops
– 4th GOA-ON international workshop
– 1st North American Hub workshop
– Coastal time-series procedure workshop



A major FY17 NANOOS activity:
NANOOS Certified!! 

Celebration at 11:45  



Other FY 17 NANOOS activity:



Seacast transition to NVS



http://ceoas.oregonstate.edu/features/seacast/

http://ceoas.oregonstate.edu/features/seacast/


• IOOS and NANOOS need more biology data!

xo

Matt Howard



FY18 funding: 

• Will fund the biological data stewardship 
activities, to identify priority biological data

• Will fund, as possible, incorporation of 
such priority regional data into NANOOS 
accessible portals.



Biological Observations Workshop: 
7-9 Nov, 2018, Santa Cruz, CA



Accomplishments:

NANOOS sets bar high

NANOOS is supporting the region

NANOOS is relevant nationally

NANOOS leadership visible internationally

NANOOS uses its governance



• Sustaining infrastructure on ~level funding

• Avoiding NANOOS being the best kept 
secret

Challenges





Web





• Survey Response:  
– First 48 h: 76
– Two weeks: 140
– Reminder: >40 more

Total: 185



Very easy

Somewhat easy

Somewhat difficult

Very difficult

0% 10% 20% 30% 40% 50% 60% 70%

‘How easy is it to use the NANOOS data portal and its 
associated products and tools?’



We thank you 
We need you !
Help!



3. IOOS Association update

Josie Quintrell
IOOS Assn Executive Director



Josie Quintrell, Director
IOOS Association 

August  2018

NANOOS GC Meeting



Observing our oceans, coasts and Great Lakes
Providing information to those who need it, 

when they need it 

•Advocacy  
•Common Issues 
•IOOS federal/non-federal 
partnership

•Administration 
•Congress 
•National Partners

•Emerging Issues 
•Special Projects 



Advocacy 



Closing the Gaps: 5 yr Campaign

• Scalable campaign
• Tangible outcomes

• Align with Administration Priorities
• Filling targeted gaps in: 

• HR Radars
• Gliders 
• And Moorings?



US IOOS FY 17 High Frequency Radar Request
$3.1 million to install 12 high frequency radar systems

Saving Lives off Florida’s 
Coast

Saving Millions in the 
Gulf of Mexico

Protecting Lives and Public 
Health in the Pacific Northwest 

Cleaning up the 
Great Lakes

2 radars needed 3 radars needed3 radars needed3 radars needed

2 remote radars needed

Safeguarding the Arctic Marine 
Highway

SUCCESS!! 
IOOS +$1.2M



FY 18 Request:  HFR and Gliders



Appropriations

“Within funds provided for IOOS grants, cooperative agreements, or contracts, 
the Committee directs each regional entity to assess current spending practices 
for resources that become damaged or unworkable as a result of hurricanes or 
other significant storms, including continually replacing damaged assets instead 
of repairing them or seeking to use hardened designs, and provide a cost-
benefit analysis to the Committee on such practices within 120 days of this Act 
(e.g., July 20, 2018)”



FY 20  Request - Continue Gaps Campaign 

Seeing Underwater with Coastal GlidersMapping Surface Currents

Image courtesy of Ben 
Hollings, Blue Ocean 
MonitoringImage courtesy of USC
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Reauthorization 

Sen Cantwell
D- WA

Senators Wicker and Cantwell 
sponsored S 1425

Weather Research and 
Forecasting Innovation Act of 
2017

Water, Power 
and Ocean 

Subcommittee

HABHRCA - HAB 
Reauthorization 

PASSED



Building Support in DC  



Major Milestone:  Certified National Network  



Special Projects

Economic Value of IOOS

RA User Survey 



Activities 

• Policy Meetings
– IOOS Ex Comm and Program Office Leadership Discussions

• Gaps Campaign and beyond
• Funding decisions, building the network

• Fall/Spring Meetings -
– Annapolis Sept 2018

• Biology 
– Washington  March 2019 

• Congressional 

• Honorary Directors 
• Federal Advisory Committee 
• Strategic Partnerships 
• Outreach Committee - Web survey, data portals, newsletter



Thank you



4. U.S. IOOS update

Carl Gouldman
U.S. IOOS Program Director



NANOOS Governing Council 

August 16, 2018 | NANOOS GC/PIs  | Carl Gouldman



U.S. IOOS: Program Overview

Global Component
– US contribution to Global Ocean 

Observing System (GOOS)
– 1 of 15 Regional Alliances of GOOS

National Component
– 17 Federal agencies

Regional Component
– 11 Regional Associations

– Stakeholder driven
– Academia, state/local/tribal 

government, private industry

Partnership effort that leverages dispersed national investments to deliver 
ocean, coastal and Great Lakes data relevant to decision-makers.         



IOOS Regions meet societal needs

Data Management

Stakeholder
outreach

ObservationsInformation products

Global 
Telecommunication 

System (GTS)
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NOAA National Ocean Service 
•Navigation, Observations, and Positioning: ‘National IOOS’ component FY18 
Omnibus  $6.8M & ‘Regional IOOS Observations’ $35M 
•Estimated Enacted levels are ‘post rescission’ totals for each year
•‘Request’ = the President’s Budget Request
•FY19 House Mark is $44.3, Senate is $43.8M, Conference next …

U.S. IOOS Enacted and President’s Budgets FY12-19



New IOOS Strategic Plan

Vision - Improve lives and 
livelihoods with ocean, 
coastal, and Great Lakes 
information

Mission - To produce, 
integrate, and 
communicate high quality 
ocean, coastal and Great 
Lakes information that meets 
the safety, economic, and 
stewardship needs of the 
nation.

76
https://cdn.ioos.noaa.gov/media/2018/02/US-
IOOS-Enterprise-Strategic-Plan_v101_secure.pdf



FY2018 IOOS Priorities & Highlights
• NOAA Weather Act – weather and water prediction
• Blue Economy – innovation and growth (fisheries, navigation, 

health)
• NOAA Water Initiative (NOS/IOOS modeling and decision 

support) http://www.noaa.gov/water

• NOS Modeling Strategy – Upgrades to Coastal Ocean modeling 

IOOS Delivering Benefits                  #customerfocus
• ICOOS Act / Strategic Plan / IOOC Metrics Task Team
• IOOS R&D (R2O)- Coastal and Ocean Modeling Testbed / 

Ocean Technology Transition / Alliance for Coastal Technologies
• Animal Telemetry Network and Marine Biodiversity Observation 

Network (towards ‘operations’)
• Data and Data Assembly Centers – ‘Metocean’, Gliders, ATN, HF 

Radar, & Waves 
• Filling IOOS gaps –

• FY17 + $1.2M installing HF radars in LA/mouth of Mississippi River and 
Pacific northwest outer coast.

• FY18 + $5.5M filling gaps in HF radars and enhancing and deploying 
gliders for multiple missions

77

http://www.noaa.gov/water


Blue Economy by the World Bank

… & in 2015 US IOOS Ocean Enterprise =
$7B per year



OECD Ocean Economy 2030

• Ocean based industries 
generated USD $1.5T in 
2010 & 31M FTE in 2010

• 2030 Ocean industry 
projected to $3 Trillion & 
40M FTE

IOOS supports this growing 
ocean economy by 
providing

• Collaboration
• Economic valuation
• Boosting innovation

Organisation of Economic 
Cooperation and Development

http://www.oecd.org/futures/oceaneconomy.htm

http://www.oecd.org/futures/oceaneconomy.htm


The benefits

Ocean 
Economy

Ocean-based 
industries

Marine 
ecosystems

Market 
flows and 
services

Natural 
capital 
assets

Non-
market 

flows and 
services

Physical 
capital stock 

ocean-
based 

industries

Intermediate inputs

Impacts

Source: OECD (2016) 

Supporting ocean 
use/exploitation of ocean 
resources
Often a commercial activity

Supporting ocean 
protection/health
Generally public goods



IOOS meteorological and oceanographic data

81
IOOS RAs data is seamlessly integrated Nationally and Internationally



NOAA Water Initiative

➢ Objective 1 Service Delivery: Build Strategic 
Partnerships for Water Information Services 

➢ Objective 2 Decision Support Tools: Strengthen 
Water Decision Support Tools and Networks 

➢ Objective 3 Modeling: Revolutionize Water 
Modeling, Forecasting, and Precipitation Prediction 

➢ Objective 4 R&D: Accelerate Water Information 
Research and Development and Research 
Transitions 

➢ Objective 5 Obs: Enhance and Sustain Water-
related Observations 

82

Overarching Goal: to transform water resources 
prediction and information service delivery to better meet 

and support evolving societal needs.



National Ocean Service/IOOS & the NOAA Water Initiative

Cross NOAA culture change for water 
services
NOS/IOOS leading roles in coastal objectives –

Services, Decision Support, Observing, 
Modeling

Water team as a model for other teams 
under Weather, Water, and Climate 
Board
NOS Modeling and Analysis Board refresh & 

Portfolio Mgr FTE

NOS $2.5M Water initiative funds in FY17, 
FY18, & FY19 Senate Mark 

IOOS Director is NOS lead for water 
initiative 83

Improve Modeling & 
Prediction

Enhance Water-
Related Observations

Strengthen Decision 
Support Tools

Enhance 
Service Delivery

Accelerate Research 
& Development

NOAA Water Initiative
Key Objectives

Informed by Social Science 
and Enabled by 

Hydroinformatics 83

Obs to right
Model below



IOOS Regions meet societal needs

Data Management

Stakeholder
outreach

ObservationsInformation products

Global 
Telecommunication 

System (GTS)
#customerfocus



Questions?

85

Thank you



5. NANOOS Certification 
signing ceremony



6.  NANOOS Standing Committees 
reports 



NANOOS Visualization System Update

Jonathan Allan
NANOOS User Products Chair

Team: Troy Tanner, Emilio Mayorga, Rachel Wold, Alex Mitchell-Morton, 
Jan Newton (APL, UW); Craig Risien, Mike Kosro 
(CEOAS, OSU), Charles Seaton (CMOP, OHSU)



Objective: to aid our understanding of climate variability, safety, 
operations, and lead to improved resource management and
regional productivity throughout the region.

Goal is the seamless delivery of coastal, estuarine and ocean data to 
stakeholders within the NANOOS domain (+external partners, 
other RCOOS, and national/international programs).

Enabling : 
• greater situational awareness (local and regional scales);
• improved access to and understanding of environmental 

variables/conditions; and,
• enable development and access to short- and long-term time-

series.

NANOOS visualization system



NVS v1.0 (2009)



NVS v6.1 (2018)



NVS History and Status:

Mar 2013 - v3.0 – Major overhaul of interface; move to Google Maps 3 API; move to dedicated web apps.
….
Oct 2014 – v3.8 – Climatology web app released
….

Jan 2017 – v5.2 – Added route feature (Tuna);
Feb 2017 – v5.3 – Updated Salish Cruise plots/interface. Modifications to tsunami evacuation portal (added safety destinations) 

(Explorer/Tsunami);
Jun 2017 - v. 4.0 iPhone/Android NVS rebuild released

Jul 2017 – v5.4 – Built HF radar plotting capability; Updated climatology indices; Updated Washington State tsunami evacuation 
zones (Explorer/Tsunami/Climatology);

Dec 2017 – v5.5 – Added map graticules (selectable);
May 2018 – v6.0 – Developed new web app for fishing community (SEACAST, unplanned). 

New UI released (simplified format). Expanded Xtide to include Canadian tide stations 
(BOATERS);

Jun 2017 – v6.1 – Added two new web apps: BEACHVIEW & SURFERS

July 2018 – Tsunami print-your-own brochure (TSUNAMI)

~ September 2018 – TsunamiEvac



NEW APP

NEW APP

NEW TOOL

NEW CAPABILITY



SEACAST



SEACAST



SURFERS



SURFERS



BEACHVIEW









Coming soon… TSUNAMIEVAC
for smartphones



How are
we doing?



Web App / Page Pageviews % Avg. Time on Page
/TunaFish 111,277 26.7 0:05:19
/TsunamiEvac 105,882 25.4 0:04:55
/Explorer                                                           54,776 13.1 0:04:43
/Explorer NWIC_Bellinghambay 8,879 2.1 0:06:50
/Boaters                                                            8,381 2.0 0:03:53
/Climatology                                                    6,094 1.5 0:03:53
/ShellfishGrowers 5,803 1.4 0:03:55
/BeachMapping 3,657 0.9 0:03:02
/MaritimeOps 3,546 0.8 0:02:43
/Explorer HMSC_Newport:observations 2,462 0.6 0:04:18
/CruisePrism 2,455 0.6 0:04:31
/HFRadar 2,079 0.5 0:01:34
/GliderLaPush 1,560 0.4 0:02:22
/Seacast 1,269 0.3 0:03:46
NVS app landing page 90,609 21.7 0:00:31
LogIn, Settings, Disclaimer, ContactUs 7,682 1.8 0:00:49
/Help?section=Videos 923 0.2 0:01:42

417,334 0:02:35



A Challenge going forward –
Many Stakeholders

State agencies (e.g. ODFW,  WADOE, 
DSL, etc.) 
Federal agencies (NOAA, NWS, 
FEMA, US Coast Guard, etc.)
Cities and Counties
Ocean engineering (instruments, 
wave energy, telecommunication)
NGO’s
Ports
Bar pilots

Fishers (recreational and 
commercial)
Shellfish growers
Recreational boaters
Tribes
Geotechnical consultants
Universities/researchers
Schools (K-12)
Public-at-large
Scientists
and many others…



Questions?



April 01, 2010

NANOOS DMAC chair: 
Emilio Mayorga –

UW-APL

NANOOS 
Data Management and 
Communications (DMAC)
presentation to NANOOS Principal 
Investigators & Governing Council

August 16, 2018
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NANOOS DMAC Focus Team:

Emilio Mayorga – UW/APL, Chair
Craig Risien – OSU
Charles Seaton – OHSU/CMOP
(Don Setiawan – UW/APL – Now with OOI)

Part of broader DMAC-UPC-Web-Outreach team. But with 
focused interactions to give sustained attention to “low-level” 
DMAC issues and IOOS DMAC compliance.

 Close interactions with: Jon Allan (DOGAMI) & Troy Tanner
(UW/APL)

 Also: Alex Dioso – UW/APL (System Administration, software 
development support); and others, ad hoc



2017-2018 DMAC Activities

109

1. NVS asset data and metadata maintenance and additions
2. NANOOS Certification (Data Management Plan, etc.)

a. Summary
b. Commitments: QARTOD Quality Control flagging, NCEI Archiving, 

Data Sharing, etc.
3. Connection to IOOS systems

a. Services and dataset registration with IOOS Registry & Catalog
b. Connection to other IOOS systems (thematic DACs, applications, etc.)

4. Other activities
a. Biological data
b. Ocean Acidification data



NVS: New or Enhanced Assets
http://nvs.nanoos.org/AssetHistory
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1. In-situ fixed
a. New CMOP Elliott Bay mooring in the Columbia estuary
b. New OOI Benthic Experiment Package data streams from two sites
c. WADOH seasonal monitoring network (absent last year)
d. Newish integration of CeNCOOS Humboldt and Trinidad Pier platforms in N. California
e. (In development) CB-06 ADCP integration and visualization

2. Overlays (remote sensing, models, reanalysis)
a. New University of British Columbia “SalishSeaCast” nowcast model
b. New OSU ROMS products (thermocline and pycnocline depths, and bottom temperature and 

salinity) and LiveOcean products (bottom overlays)
c. Updates of climatologies / anomalies, expansion of HYCOM and WAVEWATCH III

3. Others
a. NVS Glider Apps: New NANOOS Trinidad Head and expanded NANOOS La Push
b. NOAA tide gage table presentation, Xtide station expansion into Canada, web cams, and 

Surfrider water quality citizen science data

http://nvs.nanoos.org/AssetHistory
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Note: Certification does NOT cover models. 
Data Management Plan mentions NANOOS models, but only sparsely.

Preparation of the DMAC components of the application, particularly the NANOOS DMP together 
with individual DMP’s by NANOOS observing-asset PI’s, led to important advancements in the 
maturity of the NANOOS DMAC effort and concrete system enhancements, including expanded 
documentation of operations, enhanced system monitoring, and more robust backup procedures. The 
NANOOS DMP is a new resource that brings more information and transparency about NANOOS 
data management and distribution processes for observational data.

(NANOOS DMP)

http://www.nanoos.org/about_nanoos/certification.php
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NANOOS Data Management Plan
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NANOOS Data Management Plan



Certification DMAC Commitments
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1. 5-year period.
a. Phased implementation of requirements, where some are already fully met, others 

are in transition towards full implementation (demonstrated initial work and plans).
2. QARTOD Quality Control testing, flagging

a. Current R&D, UW & CMOP
b. See follow up slide.

3. Archiving with NCEI
a. Initiate discussions with each NANOOS PI ASAP.
b. Develop plans and time frame for each PI or dataset.
c. Build on CMOP experience, procedures, conventions and code.

4. Data Sharing
a. Mostly met, except for some unconventional data sets (X-Band radar, beach 

profiles, bathymetry)
5. “External” Datasets (partners not funded by NANOOS)

a. Some requirements may not realistically apply, specially archiving. Next phase.



Certification: QARTOD
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1. Implement published QC tests and flagging schemes for selected variables
a. Core tests: Gross range, local range, spike, flat line, etc

2. Tasks ahead
a. Selection of thresholds for each test, variable. In collaboration with PI’s
b. Flags applied centrally while accommodating QARTOD flags from providers
c. Operationalization in data storage and services (“by January 2019”), and in NVS

Spike Test

Gross Range Test
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Certification: NANOOS archiving with NCEI:
 Complete CMOP fixed time series and largely automated monthly updates, plus some gliders.
 Other NANOOS assets: preparations and discussions with PI’s, next ~ 6 months.



Glider DAC: NANOOS & OOI
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NANOOS on Glider DAC:
 UW La Push, CMOP SW 

WA, OSU Trinidad Head.
 Only old Newport glider 

line (20xx – 2014) not 
available / submitted.

Other thematic DAC:
HF Radar DAC

NANOOS submission and 
archiving has been operational 
for ages, thanks to Mike Kosro 
and HFR community.
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IOOS Catalog - 2017 screenshot
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Other Activities
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1. IOOS Biological Data Training Workshop
a. Successful workshop with national and international attendance.
b. February 2018, Seattle. https://ioos.github.io/BioData-Training-Workshop/
c. IOOS funded NANOOS to host and co-organize.
d. IOOS data standards and procedures for sharing data with national biological data systems 

(MBON, OBIS).
2. NANOOS first biological data IOOS exercise

a. With momentum & bit of funding from workshop, applied IOOS procedures to existing 
PNW data set, as a learning experience with intern. Great progress.

3. New, one-year IOOS 15K funding
a. Develop NANOOS capabilities. Identify, process, submit 1 or more biological dataset.

Biological Data

Ocean Acidification Data
1. NANOOS/PNW. Ongoing regional partnerships.
2. IPACOA. Expanding scope from original West Coast to National.
3. GOA-ON. Global coordination; inventory, data, and products; data portal.

https://ioos.github.io/BioData-Training-Workshop/


NANOOS Outreach, 
Engagement, & Education

NANOOS Joint PI and Governing Council Meeting
August 16, 2018

Rachel Wold, Outreach Chair
Alex Mitchell-Morton, Outreach Specialist 



Product 
Development

Work with DMAC and User Products Committees on tailored product 
development,  increase usability of NVS

User 
Engagement

Conduct outreach and trainings to select user groups as resources 
permit

Networking Maintain existing and build new relationships with NANOOS priority 
area users and the education community

Scope of Work



Education:
NANOOS goal is to increase ocean literacy

• NW Aquatic & Marine 
Educators Conferences

• Whidbey Watershed 
Stewards

• NOAA Science Camp

• Classroom Visits

• Updated lesson plans



• Soundwaters –
A ‘one-day university 
for all’

• NOAA Open House

• Seattle Aquarium 
Discover Science 
Weekend

Outreach:  engaging with the public



• Shellfish Growers

• Pacific Coast Shellfish Growers 
Association Meeting

• Scientists

• Ocean Sciences Meeting

• Salish Sea Ecosystem Conference

• Recreational users

• Booths and seminars at tradeshows 

• Guest speaker at club meetings and 
conferences

Outreach:  targeted user groups



Engagement:  recreational users
• Beach View 

• Added forecasts

• Tuna Fishers

• Further developed Seacast

• Boaters

• Added assets, river height and 
discharge, Canadian tidal height

• Surfers

• Worked directly with users to 
develop app 

• What assets and variable to 
include?



0%
5%

10%
15%
20%
25%
30%

How did you hear about NANOOS' data 
portals, products and tools?

Goal:
• Gain a better understanding 

of who uses the data portal 
and why

• Conducted by all RAs to 
provide an IOOS-wide 
assessment 

• Solicit feedback from a 
wider audience

Web-based user survey



Commercial boating (e.g. whale watch, tour boat, charter fishing, etc.)

Energy (e.g. oil and gas, renewables, transportation)

U.S. Coast Guard or military

Commercial Shipping

Industry

Commercial fishing - aquaculture, shellfish

Emergency manager (e.g. Federal, Tribal, state, local, etc.)

Weather and/or surf forecaster (federal)

Student

Fisheries manager (e.g. 
Federal, Tribal, state, etc.)

Commercial fishing - fisherman or harvester
Environmental or coastal manager (e.g. Federal, Tribal, state, local, etc.)

Educator (classroom and other)

Researcher/Scientist

Weather and/or surf forecaster (private)
Recreational user (e.g., surfer, diver, beach goer, etc.)

General Public

Recreational boater/fisherman

0% 10% 20% 30% 40% 50% 60% 70%

‘In what capacity do you use NANOOS’
data portal, products and tools?’

User survey



0%
5%

10%
15%
20%
25%
30%
35%
40%
45%

‘Please select a category that describes how you are using 
data from the NANOOS portal.’

User survey



‘Do you have any comments, 
suggestions or feedback on how to 
improve our data portal, products, 
and tools?’

User survey



Online presence



Plan for Upcoming Year
• Continue to assist with development of web and mobile 

apps

• Continue outreach to current users groups, expanding 
the audience of recreational users using NVS, e.g.,
• Surfrider Foundation Conference
• Ilwaco Tuna Club

• Focused beachgoer campaign for 2019 season

• Develop stronger bonds with commercial maritime (e.g., 
USCG, pilots) and resource managers



7. Discussion
Biology discussion



Questions to consider:

• What are your priority biological data 
needs?

• What kind of products do you need? 
– For decision support, for prediction?

• Are there geographical priorities?



8. Round Table for contributions 
from GC members 



Chris Mooers



10. GC Business



2017-8 NANOOS GC Board
Academic:
• Parker MacCready, UW, Governing Council Board Member for UW  
• Mike Kosro, OSU, Governing Council Board Member for OSU  (VICE CHAIR)
• Antonio Baptista, OHSU, Governing Council Board Member for OHSU
State:
• Carol Maloy, Ecology, Governing Council Board Member for Washington State Agencies
• Jon Allan, DOGAMI, Governing Council Board Member for Oregon State Agencies
Tribes:
• Paul McCollum, Port Gamble S’Klallam Tribe, Governing Council Board Member for Tribes
• Joe Schumacker, Quinault Indian Nation, Governing Council Board Member for Tribes
Federal:
• Mark Strom, NOAA NWFSC, Governing Council Board Member for Washington Federal Offices
• Andy Lanier, Governing Council Board Member for Oregon Federal Offices 
Industry:
• Margaret Barrette, PCSGA, Governing Council Board Member for Industry
• Andrew Barnard, WetLabs, Governing Council Board Member for Industry
NGO:
• Fritz Stahr, OIP, Governing Council Board Member for Non-Governmental Organizations
• Gus Gates, Surfrider, Governing Council Board Member for Non-Governmental Organizations
At Large:
• Paul Dye, WA Sea Grant, Governing Council Board Member At-Large
• David Martin, Retired, Governing Council Board Member At-Large (CHAIR)



2017-8 NANOOS GC Board
Academic:
• Parker MacCready, UW, Governing Council Board Member for UW  
• Mike Kosro, OSU, Governing Council Board Member for OSU  (VICE CHAIR)
• Antonio Baptista, OHSU, Governing Council Board Member for OHSU
State:
• Carol Maloy, Ecology, Governing Council Board Member for Washington State Agencies
• Jon Allan, DOGAMI, Governing Council Board Member for Oregon State Agencies
Tribes:
• Paul McCollum, Port Gamble S’Klallam Tribe, Governing Council Board Member for Tribes
• Joe Schumacker, Quinault Indian Nation, Governing Council Board Member for Tribes
Federal:
• Kevin Werner, NOAA NWFSC, Governing Council Board Member for Washington Federal Offices
• Andy Lanier, Governing Council Board Member for Oregon Federal Offices 
Industry:
• Margaret Barrette, PCSGA, Governing Council Board Member for Industry
• Andrew Barnard, WetLabs, Governing Council Board Member for Industry
NGO:
• Fritz Stahr, OIP, Governing Council Board Member for Non-Governmental Organizations
• Gus Gates, Surfrider, Governing Council Board Member for Non-Governmental Organizations
At Large:
• Paul Dye, WA Sea Grant, Governing Council Board Member At-Large
• David Martin, Retired, Governing Council Board Member At-Large (CHAIR)



NANOOS business
• NANOOS GC Board

– election

• NANOOS pays annual $1000 non-federal 
dues to IOOS Association
– Seabird Scientific
– Pacific Coast Shellfish Growers Association

THANK YOU!!!
.





10. Wrap-up, Action Item review, 
and Adjourn 
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