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AOOS 2021-2026 Observational Build-Out Plans

Updated Observing Build-Out Plans

In 2011 and 2013, AOOS developed statewide and Arctic build-out documents that identified the important
AOOS issues, products and services identified as priorities, and information requirements for each product.
These plans described only those major products that could possibly be delivered by the end of the 10-year
planning horizon (2021) and represented a “bare-bones' system rather than an “optimal” system. AOOS is

now updating these plans to reflect current and new AOOQS priorities for the next five years.

Updated build-out maps for individual observing platform type or observing issue/parameters are provided in
this document. These maps showcase existing and expected sustained observing assets that are supported by
AQOS and others operating in the region. Also shown on these maps are proposed activities and observing
priorities for the five-year period spanning June 1, 2021 through May 31, 2026.

We define “sustained” as being an asset that has either been deployed for three or more years, or is planned
for long-term deployment (> 3 years). Legend blocks on the maps provide more detail about the stations, such
as year deployed and asset ownership or lead institution responsible for the asset. The maps are designed to
illustrate AOOS priority observing gaps and to help develop a five-year program that will work towards
fulfilling the identified data needs. These maps will be revised in the years ahead, as needed, and offer a visual
means of keeping AOOS observational plans up to date as funding opportunities develop or change.

The maps are categorized by either observing platform type or observing issue/parameters as follows:

Surface Current Radars

Ecosystem & Biophysical Moorings in Alaska Large Marine Ecosystems
Acoustic Tracking Arrays & Ocean Sound Moorings for Soundscape (NEW)
Wave Observations

Weather Stations - Marine Exchange AlS and Other

Water Level Observations

Shipboard Transects and Observations

Autonomous Glider Transects and Observations

Ice Observing (NEW)

Ocean Acidification (NEW)

Ecosystems and Harmful Algal Blooms (NEW)
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Surface Current Radars

High Frequency Radars (HFR) are shore-based systems used for mapping regional surface currents in near real
time.

Chukchi/Beaufort UAF-CFOS 4 installations 2009-2015." Sustain as part of the National
Seas Radars I00S/AQOS has maintained 3 HF Radar Network

HFRs at Cape Simpson, Point

Barrow, Wainwright since 2015.
Bering Strait HF UAF-CFOS 2 new HFR installations in 2019 Sustain as part of the National
Radars* at Wales and Shishmaref. HF Radar Network.

3" site is to be determined.

*Four Chukchi Sea HFR installations were deployed and maintained to support oil and gas exploration activities
by the Bureau of Ocean Energy Management (BOEM), Conoco Phillips and Shell Oil through the University of
Alaska, Fairbanks, College of Fisheries and Ocean Sciences (UAF-CFQOS).

+A00S/I00S received congressional funding to install and support HF Radars in the Bering Strait Region.
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Ecosystem & Biophysical Moorings in Alaska Large Marine Ecosystems

Ecosystem moorings are planned for each of Alaska’s Large Marine Ecosystems and major basins. The

observatories provide year-round observing capability, equipped with state -of- the-art biogeochemical and

physical sensors.

Existing Asset
Chukchi Sea
Ecosystem
Observatory (CEO)
Gulf of AK
Ecosystem
Observatory (GEO)

Southern Bering
Sea M2 *
Northern Bering
Sea M8+

Partners

NPRB

UAF-CFOS

AMBON

M.J. Murdock Charitable Trust
UAF-CFOS, EVOSTC, NPRB, NSF

NOAA-PMEL, UAF-CFOS

NOAA-PMEL, UAF-CFOS

*Long-term NOAA PMEL M2 station, deployed since 1995
+Long-term NOAA PMEL M8 station, deployed since 2008

Ecosystem & Biophysical Moorings AOOS

\
2016 c3/1c3 g
2010 C2/1C2 g thlagvlk
zorscmcr
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1990 A3 223

* Kotzebue

1990 A2
2001 A4

.
Nome

* Dutch Harbor

2021-2026

Deployed 3+ moorings 2015
Not real time

Serviced annually

Deployed 3 moorings 2019
1 mooring real time
Serviced annually

Build-out phase 2020
Planned completion 2022
Planned build-out 2021-2026

Sustain

Sustain

Sustain

Sustain

Existing Moorings and
Year Deployed

® Recommended Ecosystem
Build-Out 2021-26

Recommended New Eco/Bio

« Fairbanks < Moorings 2021-26
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Acoustic Tracking Arrays and Ocean Sound Moorings for Soundscape
This is a new proposed focus area for AOOS to increase monitoring of ambient noise and passive acoustic
tracking of marine mammals and fish.

Existing Asset Partners Status 2021-2026 \
Chukchi Sea NPRB, WHOI, UW-APL, UAF-CFOS  Annual transects since 2013 Sustain
Marine Mammal Not deployed in 2019

Glider*

OTN Acoustic Ocean Tracking Network (OTN), 6 underwater arrays since 2013 Sustain
Array Prince Exxon Valdez QOil Spill Trustee AOOS supported since 2017

William Sound+ Council, PWSSC

Ecosystem UW-APL, UAF-CFOS, NPRB, NSF AOQOS supported purchase of Sustain
Mooring Passive equipment 2015-2019

Acoustics

Bering Strait UW-APL, National Science AQOS supported purchase of Sustain
Mooring A3 Foundation (NSF) passive acoustic equipment 2020

*Glider is equipped with physical sensors and a passive acoustic receiver that “listens” for sounds from marine
mammals, and uses a call library to identify marine mammals recorded along the transect.

+The OTN array tracks presence and directional movement of acoustic-tagged fish and marine mammals. OTN is
headquartered at Canada’s Dalhousie University in Nova Scotia.
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Wave Observing
Wave buoys provide real time wave information for mariners and data valuable for wave and storm surge
forecasts.

Lower Cook Inlet USACE, CDIP, KBNERR, NOAA Deployed since 2015 Sustain
CDIP Buoy Kasitsna Lab

Port of Nome USACE, CDIP, Port of Nome, Seasonal deployments since Sustain
CDIP Buoy Marine Exchange of Alaska* 2018

NREL Kodiak NREL, USACE, CDIP National Renewable Energy Lab  In Review
CDIP Buoy (NREL) loan buoy deployed

2017. AOOS assumed

operations 2019-2021
*Marine Exchange of Alaska (MXAK) makes wave data available to mariners directly over the Automated
Information System (AIS) used for vessel tracking.

Wave Buoys AOOS
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Weather Stations — Marine Exchange of Alaska

AQOS supports co-location of real time weather stations alongside regional AlS (Automated Information System)
vessel tracking infrastructure and has been helping augment AIS stations with transmitters used to communicate
weather directly to mariners over the AIS. AOOS has supported 39 installations over the past 10 years, and
plans to help sustain all AIS weather stations as well as support new installations in 2021-26.

Existing Asset  Partners Status 2021-2026 \
AIS co-located Marine Exchange of Alaska 55 AIS/Weather installations Sustain
Weather (MXAK) starting build-out in 2010

Stations

Marine Exchange of Alaska AIS Weather Installations AOOS
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Weather Stations — SNOTEL and Other Weather Observing Assets
AQOS supported installation and maintenance of SNOwTELemetry (SNOTEL) stations to measure liquid and solid
precipitation, valuable for all-season weather monitoring and forecasts. Select stations provide snowpack data,

important for climatological trend observing and modeling. These stations augment NDBC and CO-OPS weather
stations.

SNOwTELemetry = NRCS, PWSSC, OSRI 8 installations since 2004 in Sustain
(SNOTEL) Prince William Sound and Cook
Stations Inlet

Other Existing Coastal Weather Stations AOOS
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Water Level Observations (previously Sea Level Change)

The regional Alaska Water Level Watch (AWLW) is a collaborative group working to improve the quality,
coverage, and accessibility to water level observations in Alaska’s coastal zone. The group has identified priority
gaps to fill in Alaska’s water level observations. Water level data is critical for real time information, storm surge

forecasts and other data products.

Non-NWLON AKDNR, National Weather
Water Level Service (NWS), UNAVCO, ASTRA,
Stations LLC, JOA Surveys, UAF-INE

Trial Water Level
Technologies*

AKDNR, NRFC, NWS
UNAVCO

ASTRA, LLC

JOA Surveys and UAF-INE

Installation and O&M of 12+ Sustain

real time and non-real time operational

water level technologies and new
installations

10 iGage/iRadar (5 operational) = Sustain

1 GNSS-R St. Michaels Sustain

1 GNSS-R Utgiagvik Install 2021

5 rapid deploy storm sensors Temporary

*New technologies for making water level observations in low infrastructure, remote Alaska locations.

Water Level and Datum Observations AOOS
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Shipboard Transects and Observations

Repeat shipboard oceanographic transect sampling quantifies short and long-term ocean conditions (mixed
layer depth, vertical stratification, spring bloom timing, zooplankton abundance, etc.) critical for climate change
trends, as well as HAB forecasts and fisheries ecosystem-based management. Short-term shipboard transect
observations are proposed for Cook Inlet modeling activities in 2021-26, not shown here.

Partners
NSF, Gulf of AK Long-term
Ecological Research (LTER),

Existing Asset
Seward Line,
Northern Gulf of

Alaska* NPRB, EVOSTC, UAF-CFOS,
others

Kachemak Bay EVOSTC, KBNERR, NOAA

Oceanographic Kasitsna Laboratory

Transects

Status 2021-2026
GLOBEC Program 1998-2004 Sustain

NPRB 2005-2009

AOOS and others 2010-present

Completed 3 times a year

Monthly surveys along Sustain

Kachemak Bay and SE Cook
Inlet

Shipboard Transects and Observations
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.
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Autonomous Glider Transects and Observations
AQOQS is currently expanding its operational underwater autonomous glider program to support fisheries
ecosystem assessments, ocean acidification and HAB surveys and routine oceanographic transects.

Chukchi Sea Marine NPRB, UAF-CFOS, UW-APL, Annual transects since 2013 Sustain
Mammal Glider* WHOI Not deployed in 2019
Gulf of AK UAF-CFOS, PWSSC 2019 upgrade of 3 UAF Gliders
Ecosystem/Fisheries 2020 Trial survey in Prince
Glider+ William Sound — tagged herring
survey
2021 Gulf of AK Transects & IYS | Sustain
project
Bering Sea UAF-CFOS 2019 upgrade of 3 UAF Gliders
Ecosystem/Fisheries 2021 Bering Sea and proposed  Sustain
Glider+ Right Whale Survey

* Glider is equipped with physical sensors and a passive acoustic receiver that “listens” for sounds from marine
mammals, and uses a call library to identify marine mammals recorded along the transect.

+l00S/AOOS received congressional funding to support glider operations in ecologically important areas related
to fishery resource management. 3 UAF fleet gliders were upgraded as part of this effort.

Glider Transects AOOS

‘\ Beaufort Sea
. Annual Transect
Utgiagvik
P
2013 Chukchi Sea Marine
Mammal Annual Transect
* Kotzebue

—/". — Existing Glider Transects

. Recommended Glider
Nome _%._ Transects 2021-26

« Fairbanks
PVaVa% o

Norton Sound
‘f' Repeat Transect

Prince William Sound
> Batissl Angchordge Seasonal Transects 2020-21

4

2021 Bering Sea
Annual Transect
« Juneau

Sitka"

Bristol Bay
Repeat Transect
.R
* Dutch Harbor W tian Chain
|

2021 Northeastern GOA
Annual Transect
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Ice Observing

AQOS helped fund the original sea ice radar in Barrow (now Utgiagvik) more than a decade ago. In addition,

AOQS, through previous work with an external IOOS-OTT project, provided support to trial new technologies for
observing fall ice formation (see IDB). Partner institution University of Alaska Fairbanks, through the Geophysical
Institute (UAF-GI), is planning to install up to five new shore-based ice radars over the next two years with new
funding from the US Army Corps of Engineers, and AOOS has agreed to propose support for operations &

maintenance (O&M) for some or all of these radar stations after 2022.

Ice Detection Buoy
(IDB)

Sea Ice Radar

I00S-OTT (Ocean Technology
Transition project), UAF-CFOS,
Pacific Gyre, NWS

UAF-GI, ONR

Trial buoy deployed 2015

2" buoy deployed 2017

2 IDB moorings on the shelf
Externally funded project has 5
shore-based radar stations
planned starting 2020.

Temporary
Annual
deployments
Proposed AOOS
support for
O&M 2022-

Ice Observing AOOS

IDB 2015,2017 g L4

* Kotzebue

« Bethel

*.Dutch Harbor

Oliktok Point
‘
Prudhoe Bay * E

< Existing Ice Detection Buoy
Inactive: Needs repair prior to
redeployment

P Planned Ice Radar Stations
(UAF-GeoPhys Inst) 2021-26
« Fairbanks

« Anthorage

« Juneau

Sitka®
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Ocean Acidification (OA)

Many OA activities have been initiated during the past five years, including the formation of the Alaska Ocean
Acidification (AKOA) Network and AOOS support for network coordination.

GAKOA and M2 OA  UAF-OARC (Ocean Acidification AQOS contributes to a Sustain
Mooring Sensors Research Center), NOAA-PMEL, consortium that supports O&M

NSF, NPRB since 2011
OA Shipboard water = UAF-CFOS, UAF-OARC 2008-2018 — completed 2018 Proposed
samples along the Calibration samples near resuming OA
Seward Line moorings and at select sites sampling 2021*

2019-2020

Real Time Shore- NOAA, Alutiiq Pride Shellfish Continuous operations and Sustain
based Monitoring Hatchery, Bureau of Indian community sample analysis
Systems: Burke-o- Affairs, Exxon Valdez Qil Spill 2019-present in Seward, Sitka,
Lators Trustee Council, Sitka Tribe, Ketchikan and Kodiak; technical

Kodiak Area Native Association, = support
Oceans Alaska (Ketchikan)

OA Ferry Project Tula Foundation - Hakai Seasonal ferry M/V Columbia Sustain,
Institute, Alaska Coastal surface OA mapping from considering
Rainforest Center, NOAA-PMEL, @ Skagway AK to Bellingham WA, | transfer to
UW-JISAO, State of Alaska 2017-present Kennicott Ferry

Marine Highway System
*NOAA planned to survey Seward Line for OA every 4 years but is unable to meet this commitment. The Seward
Line cruises now are being considered a means to continue this long time series going forward.

A final map of OA observing is in preparation — see the newly proposed and sustained OA Projects Table below.

Proposed OA Observing Assets 2021-
2026

Moorings

Variables collected WAhat information need does this meet?

Strategically placed in mixing zones with
low time-of-detection as indicated by pCO,, T,S, O, Resolve long term secular trend
ferry observations.

Paired pH/pCO; nearshore moorings in
the Gulf of Alaska

Paired pH/pCO; nearshore moorings
nearshore Beaufort Sea

Determine biological/physical drivers

PCO pH, T, S, 0; nearshore variability
pCO,, pH, T, S, O Same as above

0CO,, pH, Alkalinity, Important crab fishery. Near bottom data

Bristol Bay DIC important. Measure pCO2 and TA, and
calculate pH.
pCOy, pH, T, S,
Note: OARC has available mooring dissolved O,
equipment for 2 moorings fluorescence,
turbidity
Ferry Transects
Continue Columbia route from TCO,, pCO,, T, S, 0,, Maintain high-res temporal/seasonal time
Bellingham to Skagway Total gas tension series in high-vulnerability area.
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Proposed OA Observing Assets 2021-
2026

Kennicott route from Bellingham to
Dutch Harbor

Ship-based monitoring

Strategically place through-water column
hydrographic stations - such as in Lynn
Canal, Yakutat Bay, Sitka Sound,
Resurrection Bay, Trident Basin, Bristol
Bay

Co-locate carbon chemistry sampling
with biological sampling, i.e. fisheries
cruises in the Gulf and Bering

Biological transect surveys in places that
have moorings or kelp farms in
Southcentral

Seward Line

Expand to LTER

Middle/outer Bering shelf

Community monitoring

Wholistic funding approach to support
regional sampling on a statewide level

Bristol Bay or Southern Bering Sea
communities, southcentral kelp farms

Glider work

Bering Sea inner shelf near Yukon and
Kuskokwim river outflow - being done
2020

Burke-o-Lators

Continue supporting existing BoLs in
Seward, Ketchikan, Sitka and Kodiak
Bristol Bay or southern Bering Sea - New
proposed location

Modeling
Seasonal forecast model for Bering Sea

Seasonal forecast model for Gulf of
Alaska

Variables collected WAhat information need does this meet?

TCO,, pCO, T, S, Oy,

Total gas tension

T, S, O,, Nutrients,

pCO,, TCO,, etc.

DIC, TA sampling

Saildrone with
ASVCO2 system

TCO,, pCO, T, S

OAandT

OAandT

Maintain high-res geographically expansive
time series from Bellingham - Skagway, fill gap
region in state

Baseline assessments of OA in commercial
fishing areas; relate to existing bio-indicators
(e.g., cold pool)

Relationship of OA time series trends to
existing biological indicators (e.g., cold pool)

There is inherent value in time series

Additional spatial and temporal coverage in
the Gulf with three new transects and
additional cruise in July

~10 years since last shelf-wide survey. New
survey to help determine rate of
anthropogenic CO2 uptake. Previous work
occurred during cold period.

Fills important data gaps; integrate with other
data collection efforts; boost community
engagement

Important for salmon fisheries and crab; clear
gap in CO2 data

Outflow from rivers relatively corrosive,
seasonal extent unclear. Saildrone transects
along inner shelf following freshet to
determine extent/impact on surface pH.

Important for salmon fisheries and crab; clear
gap in CO; data

Actionable decision support

Actionable decision support
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NIRRT L SSE B A A Variables collected WAhat information need does this meet?

2026

Other

Synthesis! OA + Fisheries Link OA.data tc? flshe.rles., metrics to create
population variance indicators

Data Recovery OA data Archiving old datasets

Data Visualization As available Much of OA data can't be usefully interpreted
by public.
Facilitate communication between

Coordinating the Alaska OA Network researchers, public engagement, science

translation, etc.

Ecosystems and Harmful Algal Blooms (HABs)

AQOS received new Congressional funding in 2020 to support a full-time AK Harmful Algal Bloom Network,
develop a statewide action plan, and work with partners across the state doing local HAB monitoring to test new
monitoring technologies. This work is forthcoming in 2021, at which point a Build-Out Plan for HABS will be
developed and appended to this document.
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L. ABOUT AOOS

The mission of the Alaska Ocean Observing System (AOOS) is to work collaboratively
to identify and fill gaps in ocean and coastal information and provide accurate and
reliable data, applications, and services for decision making.

AOOS is one of 11 federal, regional, and private-sector partnerships, or Regional
Associations (RAs) that are part of the national Integrated Ocean Observing System
(I00S), covering the entire United States (U.S.) Exclusive Economic Zone (EEZ) and
working to collect, deliver, and use ocean data and information to improve maritime
safety, enhance the economy, and protect our environment. Easier and better access
to ocean and coastal information is improving our ability to understand and predict
coastal events such as storms, wave heights, sea level fluctuations, and ecosystem
change. Ocean information improves maritime domain awareness that benefits all
aspects of Alaska’s blue economy businesses such as commercial fishing, aquaculture,
marine transportation, subsistence uses, and coastal resilience planning.

AOQOS facilitates a statewide observing system which includes three distinct coastal
and ocean observing systems for the Gulf of Alaska, Bering Sea, and Arctic, covering
nearly 44,000 miles of Alaska coastline and offshore environments. AOOS is unique
not only for its size, but also because it is the only RA in the U.S. that includes an Arctic
boundary.

Developing an integrated ocean observing system at high latitudes creates unique
challenges. In addition to the harsh environment, the region encompassed by AOOS
is larger than the marine systems in the rest of the U.S. combined. No other observing
system in the U.S. has such climate extremes, significant geographic distances without
road access or power, and limited observing infrastructure. Although the population
of Alaska is small (about 732,000), 80% of the residents live on the coast, including a
large Indigenous population that relies on the ocean for survival. There is no state
more maritime than Alaska.

AOOS is organized under a Memorandum of Agreement (MOA) with a Board of
Directors (Board) composed of the heads of federal and state agencies, Alaska Native
organizations and Tribes, academic and research institutions, and private entities (or
their designees) that support the mission of AOOS and are party to the MOA. The
Board provides policy guidance, ensures sustained support for programs, and
approves spending plans, external grant awards, and implementing documents.
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The Alaska SeaLife Center (ASLC), an incorporated nonprofit, is the fiscal sponsor for
AOQS, and performs legal, financial, and administrative functions on its behalf.

Indigenous Land and Water Acknowledgement
The AOOS Board adopted the following acknowledgement in 2021:

AOOS recognizes that we work throughout the ancestral and unceded territory and
waters of the Indigenous Peoples of Alaska. Our office is located within Dena’ina etnena,
the traditional land and waters of the Dena’ina Athabascan, but our work spans the
entire state of Alaska. We owe gratitude to the Indigenous Peoples of Alaska for their
continued care and stewardship of the land and waters on which we live, observe and
work.

I1. INTRODUCTION

AOOS uses its core, five-year cooperative agreement with the National Oceanic and
Atmospheric Administration (NOAA) I00S Program as the framework for its Strategic
Plan, hereafter referred to as the “Plan”. The FY 2021-2025 NOAA cooperative
agreement began July 1, 2021 and runs through June 30, 2025. The Plan describes the
observing priorities and anticipated observing asset buildouts developed through
AOOS’ engagement—and that of our partners—with coastal communities, private
industry, state and federal agencies, Tribes, and others throughout Alaska over the
past decade. It is considered a “living document” with annual review and updates.
This Plan also takes into account the potential for additional funding sources,
including the Infrastructure Investment and Jobs Act (IIJA).

The AOOS Plan is organized first to describe the overarching goals, objectives, and
activities for each of the statewide and four thematic focus areas for the organization,
and second to provide the reader with the overall approach to planning for and
implementing the operational subsystems of AOOS. Inclusion of an activity in the Plan
does not necessarily mean a final decision to implement that activity has been made,
or that funding is available.

Strategic planning and stakeholder engagement are ongoing processes within the
AOOS program. However, establishing priorities to be included in the five-year
funding request to the I00S Program Office formally begins a year prior to
submission. The Stakeholder Engagement Policy adopted by the AOOS Board in 2015
and included in the AOOS Operating Procedures guides the initial steps in
determining key elements to be addressed in this Plan. The Plan is, therefore, closely
linked to the five-year funding proposal. It is the intention of AOOS to update this Plan
at least every five years prior to submittal of the I00S Program funding request.

Strategic Priorities

AOOS will continue to advance Alaska ocean information with new areas of emphasis
based on input from data and product users and evolving regional priorities.

Standing Goals:

® Increase access to existing coastal and ocean data
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® Package information and data to meet the needs of all users, including those
with limited internet bandwidth

® Increase observing and forecasting capacity throughout the ocean waters off
Alaska’s coast

® Coordinate with private sector, academic institutions, local, state & federal
agencies, and Tribes, to aid these efforts

New Priorities and Emphasis:

@ Sustain existing observations and activities

® Support new observational build-outs in harmful algal blooms (HABs), ocean
acidification (OA), and ocean sound

® Focus on product and service development, and shifting technologies into
operational status

® Renew commitment to engagement networks and outreach with increased
focus on diversity, equity, inclusion, and accessibility (DEIA) and participation
of local workforces

III. STATEWIDE PROGRAMS

A. Data Management Services

Five-Year Goals: To serve as the federally certified Alaska regional data assembly
center (DAC) and provide broad access to Alaska coastal and ocean data. This includes
data collected by AOOS as well as other federal, state, local, private, and tribal entities
as part of alarger national I00S system, feeding into regional and global data systems.

Objectives: AOOS’ data contractor Axiom Data Science (Axiom) will provide technical
support for the AOOS cyberinfrastructure, data portals, and ingested data streams;
support the AOOS website and other programmatic websites; and collaborate with
other regional, national, and international data initiatives, including 100S.

Activities:

Support the AOOS DAC and its underlying cyberinfrastructure.

Maintain and enhance the Ocean Data Explorer (ODE) and other regional data
portals.

Maintain and provide access and archiving to existing and new datasets,
including data rescue projects on the AOOS Data Portal.

Support data rescue projects.

Support AOOS website and other programmatic websites.

Collaborate with other state, regional, national, and international data
management activities.

Products: These include the AOOS DAC, Data Portals, ODE, new data access and
visualization tools, and ingestion of new datasets and rescued data.

B. Modeling, Analysis, and Data Products

Five-Year Goal: To increase access to ocean and coastal data and information
products for stakeholders using core I00S Program funds as well as funds received
through the national Regional Ocean Data Sharing Initiative (RODSI).
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Objectives: AOOS will engage with users to support and enhance existing models and
data products; develop new products and services; and serve as a modeling testbed.

Activities:

Statewide activities are described below; thematic models, products and services are
included within the thematic sections.

® Support existing models, data products and applications developed with prior
AOOS funding, such as the AOOS Real Time Sensor Map, Virtual Sensor time-
series extraction tool, inter-seasonal statistics (climatologies) for sensors,
plotting tools for sensor observations and QC flags, 3D visualization of moving
platforms, portal data views (user-generated shareable aggregations of data
streams), and the hosting of the Animal Telemetry Network (ATN) DAC and
regional data portals.

® Support additional staff and contractors to help develop new data products
and applications that are priorities for Alaska stakeholders such as phone
apps, maps of habitat and other ecosystem and human activity
characterization, seascapes, additional salmon run timing forecasts, data
visualizations, etc.

® Support regional data portals, and especially those for the Bering Sea/Strait
region and the Arctic.

® Develop a “State of Alaska’s Coasts and Oceans Dashboard” that is electronic
and web accessible and will be updated and maintained on the AOOS Data
Portal. The report will draw from existing NOAA Ecosystem Status Reports
and Indicators, the Arctic Report Card, state of Alaska community reports, and
other documents and reports.

® Develop a Mariners Dashboard to provide real time weather and other
information relevant to mariners in a simple and fast display.

@® Support community-led projects such as Skipper Science, Sea Ice for Walrus
Outlook visualizations, and the Alaska Arctic Observatory and Knowledge Hub
(AAOKH).

® Expand the Alaska Modeling Testbed to accelerate the transition of advances
from the coastal ocean modeling research community to improved operational
ocean products and services for Alaska, and thereby increase the accuracy,
reliability, and scope of Alaska operational coastal and ocean forecasting
products. The AOOS team is already using its High-Performance Computing
capacity to run and host the operational High Resolution Ice-Ocean Modeling
and Assimilation System (HIOMAS) model in cooperation with the
Department of Homeland Security's Arctic Domain Awareness Center (ADAC),
as well as working on a sea ice intermodal comparison with the National
Weather Service (NWS) Arctic Modeling Testbed.

® Pan-regional Products. AOOS is planning collaborations with several I00S RAs
and with the Canadian Integrated Ocean Observing System (CIOOS-Pacific) to
develop user-products of common interest, building on pan-regional
expertise. Over five years, depending on funding levels, potential products
include (a) a new user-friendly portal, the “Oyster Dashboard,” to be
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customizable by region and site, incorporating data, model output, or content
tailored to the area and user group (with west coast RAs and interest from the
CIOO0S-Pacific); (b) a Maritime Operators app from Baja to Utqiagvik (with
west coast and Canada RAs); (c) a potential unified West Coast acoustic
receiver network allowing sharing of pan-regional observations of tagged
coastal sharks, fish, and marine mammal movement (with west coast RAs); (d)
a West Coast Ocean Sound Observation Network leveraging existing and
historic passive acoustic monitoring infrastructure and expertise for
coordinated sound monitoring and standardized sound data product
generation to track marine mammals and vessels; and (e) development of a
Coastal Climate Signal (with west coast and Canada Pacific RAs), building on
NOAA’s West Watch initiative to include the northern Pacific Ocean and Alaska
Coastal Current.

C. Outreach and Engagement

Five-Year Goals: To increase awareness of ocean and coastal issues in Alaska and
partner agency missions, including NOAA'’s; to understand and protect the Nation’s
natural resources; and to engage with stakeholders and respond to their needs for
ocean and coastal observations and information products.

Objectives: AOOS will continue to facilitate topic-based working groups, host
meetings and workshops, and pursue other methods of outreach including
presentations, user surveys, data portal feedback, production of user-friendly
outreach products, and engagement through the AOOS website and social media
pages. AOOS will also seek to expand DEIA and use of local workforces.

Activities:

® Outreach and Engagement Staff. AOOS will support two full-time staff to
further expand on the following activities as well as those described in
thematic work plans.

® AO0O0S website, social media, and publications. AOOS uses its website
(www.aoos.org) as its primary outreach tool for increasing awareness of
ocean and coastal issues in Alaska and partner agency missions, and for
engaging with stakeholders and responding to their needs for ocean and
coastal observations and information products. Links to AOOS programs,
project pages, networks, and regional and project specific data portals and
products can be found here. AOOS also maintains active Facebook, Twitter,
and LinkedIn pages, disseminating news and resources to a broad audience.
Hard copy and electronic documents continue to make up a central part of the
outreach approach, including an annual report, quarterly newsletters,
monthly Executive Director updates, and topic-specific handouts.

@ Stakeholder interaction. Stakeholder activities include hosting AOOS meetings
and workshops on specific topics, providing demonstrations of the AOOS data
portal to targeted user groups around the state, and circulating online surveys
to get input on projects and observing gaps. With RODSI funding, AOOS will
continue to engage with stakeholders in the Bering Sea region to develop new

FY21-25 Strategic Plan (Aug 2022) 6



https://wrcc.dri.edu/Climate/WestWatch/



data products and ensure data are accessible and useful. AOOS also uses a
feedback tab on the AOOS data portal to solicit input on portal development.

@® Support Alaska Sea Grant extension agent to provide outreach and training on
AOQOOS data system, products, and tools.

® FEducation activities. AOOS will continue to partner with marine education and
outreach entities such as the Sitka Sound Science Center, Prince William Sound
Science Center (PWSSC), ASLC, Kachemak Bay National Estuarine Research
Reserve (KBNERR), and the Kasitsna Bay Laboratory to develop education
materials and share curriculum, particularly related to OA and HABs. This
includes maintaining an OA “For Educators” page on the Alaska OA Network
(AOAN) website providing relevant OA curriculum, partnering with the ASLC
to circulate a hands-on OA kit in communities in Alaska, pursuing HABs
education efforts through the Center for Alaska Coastal Studies, and
participating in NOAA’s Alaska Live TV Programs, targeting grades 6-8.

® Alaska Marine Policy Forum. Co-hosted with Alaska Sea Grant, AOOS supports
bi-monthly teleconferences with participants from across the state interested
in marine funding, legislation, and state and federal policy issues. Speakers
include congressional and legislative staff, as well as other contributors
discussing timely topics.

® Workforce development. AOOS will work with the other 100S regions, 100S
Program Office, and 100S Association on workforce development initiatives to
expand and diversify the ocean, coastal and Great Lake workforces and to
improve our ability to provide relevantocean and coastal data and
information to underserved or underrepresented communities.

® DEIA Working Group. AOOS had initiated a working group to analyze AOOS’
policies to make sure AOOS is inclusive of the diverse communities in our state
in both the ways we engage and provide resources. The working group
includes both AOOS board members and representatives from the Alaska
Native community. The working group suggested changes to the AOOS
Operating Procedures, as well as suggested AOOS add new Board seats for
Alaska Native organization. AOOS is currently developing a process to invite
and select these Board seats.

® /00S Outreach Committee. AOOS continues to serve on this forum to discuss
effective outreach strategies and techniques, share products and coordinate
efforts among the 11 RAs and the I00S Program Office.

Products: Outreach products include websites and network sites, peer reviewed
publications, 1-page flyers, e-news, newsletters, workshop reports, and
presentations. See additional products under themes.

D. Coordination and Facilitation

AOOS serves a major role as a convener and facilitator of Alaska information and data
sharing at regional, national, and international levels.
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Alaska Ocean Acidification Network

The mission of the AOAN is to engage with scientists and stakeholders to expand the
understanding of ocean acidification processes and consequences in Alaska, as well
as potential adaptation strategies. The network was established in 2016 and is
coordinated by AOOS.

The network objectives are to:

@® Provide relevant information to, and hear from, the fishing and aquaculture
industries, policy makers, Tribes, coastal communities, and the general public
regarding ocean acidification.

® Work with scientists and stakeholder communities to identify knowledge gaps
and information needs, and recommend regional priorities for monitoring,
research, and modeling in both the natural and social sciences.

@ Share best practices for monitoring as well as promote the development of
synthesis materials, and devise strategies to ensure funding is available to
support these efforts

@® Promote data sharing and act as a resource hub for OA information in Alaska
for researchers, stakeholders, and the general public, leveraging the AOOS
data portal as needed.

Alaska Harmful Algal Bloom Network

The Alaska Harmful Algal Bloom Network (AHAB) was formed in 2017 to provide a
statewide approach to HAB awareness, research, monitoring, and response in Alaska.
AHAB coordinates a diverse group of coastal stakeholders to address human and
wildlife health risks from toxic algal blooms. AOOS houses the AHAB Network
Coordinator and engages in the AHAB Network through funding secured from the
National Harmful Algal Bloom Observing Network (NHABON).

The network objectives are to:

Reduce health risks to humans from HABs

Identify information needs, data gaps, and emerging HABs threats

Support expanding and enhancing statewide HABs, wildlife, and shellfish
monitoring

Improve effectiveness of and coordination for HABs event response

Support development of HABs event forecasting capabilities

Improve HABs education and outreach to coastal Alaskans

Unify and build on existing regional HABs networks in Alaska

Facilitate a safe supply of seafood

Alaska Water Level Watch

The Alaska Water Level Watch (AWLW) is a collaborative group working to improve
the quality, coverage, and accessibility to water level observations in Alaska’s coastal
zone using innovative technologies and collaborative partnerships. Water level data
has many applications that contribute to safe navigation, storm modeling and
mapping, tsunami warnings, watches, and advisories, incident response, search and.
rescue operations, tidal datums, sea level trends, storm trends, and much more.
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The AWLW works with state and federal agencies, local governing entities, non-
profits, private businesses, and communities.

The network objectives are to:

Enable the effective and efficient sharing of information

Foster leveraging of available resources

Provide improved services to mutual customers

Assist with identifying and prioritizing actions to fill water level monitoring
gaps

Promote advancement of water level sensing technologies for use in Alaska’s
coastal waters

Alaska Marine Ecosystem Network - (NO WEBSITE YET)

The Alaska Marine Ecosystem Network (AME Network) is the newest network
facilitated by AOQS, established in 2022 with a mission to facilitate coordination of
marine ecosystem monitoring activities in the waters around Alaska.

The network objectives are to:

@ Facilitate the coordination of research and monitoring activities of marine
ecosystems around Alaska.

@ Identify stakeholders of ecosystem research efforts, including Tribes and
stakeholders in human use activities (e.g., shipping, subsistence, transport,
infrastructure, energy development, fisheries).

® Provide a hub for connecting relevant marine ecosystem activities and
stakeholders.

@ Streamline data collection and processing tools to promote the developments
of integrative data products among network participants.

® Enhance communication among stakeholders (coastal community residents,
co-management organizations, K-12+ educators, local /state/federal resource
managers, scientists, private industry, Tribes).

® Support, compile, and disseminate data products synthesized across research
and monitoring programs.

@ Identify and raise awareness of information needs and knowledge/monitoring
gaps.

@ Strive towards a better understanding of the marine environment and the
connectivity between regions (regional, national, and international issues).

Alaska Marine Policy Forum

The Alaska Marine Policy Forum is a bimonthly teleconference providing marine
policy updates for Alaskans. The forum is jointly hosted by Alaska Sea Grantand AOOS
and has been operating since 2015. Every two months, Alaska state and federal
legislators and their staff, marine science and policy professionals, seafood and
fishing industry, academics, nonprofits, and others provide updates on events and
marine policies, funding, and regulations at the state, regional and national level.
Meeting summaries are available at the above website.
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IV.  FOCUS AREA PROGRAMS

The AOOS Board adopted these four programmatic focus areas: safe marine
operations; coastal hazards and inundation; ecosystems, fisheries, and climate
trends; and water quality, with an emphasis on OA and HABs, but could also include
marine debris and mariculture in the future. These are consistent with the key focus
areas of the national IOOS Program.

A. Marine Operations

Alaska’s marine operations stakeholders are

diverse, including but not limited to the operators Associated AOOS Build-Out

Plans 2021-2026

of oil tankers, cruise ships and ferries, container (Appendix A):

ships, bulk cargo ships, tugs and barges, fishing Weather Stations (AIS &
vessels, research vessels, and recreational vessels. Other); Wave Observing;
Weather conditions change quickly, are locally Surface Current Radars

specific, and are not always captured by Alaska’s
limited coastal and marine weather stations. The state is home to a $6 billion fishing
industry, offshore oil exploration in Cook Inlet and the Arctic, a Marine Highway
System serving local and visitor traffic, and cruise ships carrying a million passengers
per year. Ninety percent of Alaska’s consumable goods are transported through the
Port of Alaska, arriving on container ships and barges that navigate the dynamic sea
ice and extreme tides of Cook Inlet. Nearly all trade with U.S. and Canadian ports in
the Pacific transits through the Aleutian Islands to and from Far East ports. Over 7,000
deep draft vessels a year sail via the Great Circle route to the Far East through Alaska
waters. As Arctic sea ice retreats and the Northwest and Northern Route passages
stay ice-free for longer periods, more vessels are transiting Alaska’s Arctic waters,
transporting raw materials to international destinations, and bringing more tourists
to the Arctic. In addition to the operators of vessels, maritime stakeholders include
subsistence users, port and harbor managers, local citizen advisory groups and
communities, regional research institutes, federal and state agencies, and industrial
interests including offshore oil and gas companies. AOOS provides direct and easy
access to a variety of real time environmental information to mariners to help ensure
safe, efficient, and environmentally sound maritime operations.

Five-Year Goals: To improve safety at sea for maritime, aviation and coastal
operators, and emergency responders using real time data, information products, and
decision support tools; and to ensure consistency with and support for national plans
and guidance documents including the 2009 National Operational Wave Observation
Plan and the 2015 Plan to Meet the Nation’s Needs for Surface Current Mapping.

Objectives: AOOS will: sustain existing assets and increase new weather and sea-
state observations; promote new observations to improve regional forecasts; and
share data and model and forecast products through the AOOS Data Portals to
support related decision support tools.
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Observing assets and activities

Sustain existing critical real time weather and climatological observations at 8
SNOTEL (Snowpack Telemetry) stations in Prince William Sound and Cook
Inlet.

Sustain and expand as funding allows the network of existing AOOS-
supported, co-located weather sensors at Automatic Identification System
(AIS) vessel tracking stations, providing localized weather information
directly to mariners through the AIS and to the NWS.

Sustain critical wave buoys with real time wave and sea state data for
navigation safety in Cook Inlet and the Port of Nome, and expand to other
regions (e.g., Bristol Bay and Chukchi and Beaufort Seas) using new portable
and lower-cost wave observing technology.

Map surface currents in real time using high frequency radars (HFRs) in the
Chukchi and western Beaufort Seas, the Bering Strait, Cook Inlet, and other key
transportation choke points to support search and rescue models, oil spill
trajectory models and response, HABs tracking and forecasting, water quality
monitoring, and safer port and harbor navigation.

Support data management needs and operations and maintenance of sea ice
radar network (when operational) in the western Beaufort and northern
Chukchi Seas.

Sustain and increase support for the Alaska webcam operations to aid
mariners, harbormasters, aviators, and weather forecasters with visual
domain awareness imagery.

Respond to emerging needs.

Products and Services

Develop New or Improved:

0il spill risk assessments for the Beaufort Sea, Cook Inlet, and Prince William
Sound

Particle trajectory tools for oil spill response planning

Observations and capabilities for Cook Inlet Operational Forecast System
(CIOFS)

Bering Strait Transboundary Incident Response Tool (BSTIRT)

Commercial and recreational sea-state boating applications (e.g., Mariners
Dashboard)

Sustain Existing:

Shorezone maps and visualizations
Cook Inlet Response Tool (CIRT)
Historical Sea Ice Atlas

Real time visualization tools
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B. Coastal Hazards and Inundation

The impacts of climate change have become readily

apparent in Alaska. As our nation’s only Arctic state, Associated AOOS Build-Out

Plans 2021-2026

Alaska is expgriencing dram_atic reductions in sea (Appendix A):

ice concentration and extent, increased storm surge, Water Level and Datum
thawing coastal permafrost, and subsequent coastal Observations; Wave
erosion and infrastructure damage. These Observing; and Sea Ice
conditions are endangering coastal communities, Observing.

most of which are home to Alaska Natives. In a
statewide assessment by the Government Accountability Office in 2003, flooding and
erosion affects 184 out of 213 Native villages, 31 of which are considered to be in
imminent danger. Many may require expensive engineering fixes or community
relocation. Meanwhile, better forecasting for storm surge and inundation is needed
to help coastal residents prepare for dangerous storm events. The need for wave
buoys and water level sensors has been loudly voiced and documented in both state
and national plans. Despite this, NOAA’s National Data Buoy Center (NDBC) has
struggled to maintain existing buoys in Alaska, and several key buoys are no longer
operational. National water level systems are expensive and difficult to reach, operate
and maintain in remote, ice-covered waters. Stakeholders include coastal subsistence
communities in the Yukon-Kuskokwim, Bering Strait, Northwest Arctic and North
Slope regions, as well as oil and gas companies active in offshore drilling and
exploration, agency managers, the U.S. Army Corps of Engineers (USACE), NWS
forecasters, shippers, fishermen, and the U.S. Coast Guard (USCG).

Five-Year Goals: To improve forecasts and planning for changing storms, waves and
water levels, and sea ice conditions and their impacts on coastal communities and
habitats, with emphasis on storm surge, coastal erosion, and flooding events
(including tsunamis); and to support the Alaska Coastal Mapping Strategy, the NOAA
Center for Operational Oceanographic Products and Services (CO-OPS) National
Water Level Observation Network (NWLON) gap analysis, the 2009 National
Operational Wave Observation Plan, and the 2020 National Strategy for Mapping,
Exploration, Characterizing the U.S. EEZ as well localized nearshore and up-estuary
mapping efforts.

Objectives: AOOS will focus on increasing water level and wave and ice observations
and nearshore bathymetry; and providing access to data and developing related
products for decision making.

Observing assets and activities:

® Maintain existing AOOS funded water level stations: 2 GPS/Global Navigation
Satellite Systems (GNSS) reflectometry at St. Michaels and Utqiagvik; 2
NWLON-lite stations at Naknek and Dillingham; and numerous low-cost iGage
acoustic sensors and downward looking iRadars deployed on docks and
bridges in remote communities, ports, and harbors.
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Implement AWLW build-out plan by installing alternative water level
technologies in remote areas and working with local communities on mapping
strategies and community observing to fill data gaps.

Pilot alternative and emerging water level and wave observing technologies.
Collect data necessary to expand on coastal flood map products.

Pilot in at least 2 communities water level webcam monitoring systems to
monitor changing coastlines and storm surge induced changes, including run-
up.

Support data management, operations, and maintenance of sea ice radar
network in the western Beaufort and northern Chukchi Seas when
operational.

Support Hydroball bathymetry survey trials in western Alaska, using this
portable, lower-cost single beam sonar system towed behind skiffs with
assistance from community observers to provide nearshore bathymetry and
support Alaska Coastal Mapping Strategy and Implementation Plan.

Increase support for wave observations needed for water level and storm
surge forecasting and planning using lower-cost, portable technology such as
the Sofar Ocean Technology’s Spotter Wave Buoy. AOOS has received an
external grant from the National Science Foundation (NSF) to equip
underserved Indigenous coastal communities with this technology. The
program will be stewarded by the communities with support from AOOS.
Respond to emerging needs.

Products and Services

Develop New or Improved:

e Enhanced AWLW Data Portal that mirrors CO-OPS's Tides Online but
accommodates a wider range of water level data and related information from
external partners that are critical for local planning and decision making.

Statewide storm surge model and operational forecast validation tool

0Oil spill risk assessment particle trajectory tool for Cook Inlet

Acquisition and access to nearshore bathymetry data and products
Transitioning of storm surge, water level, wave, and freezing spray model
testbed products

Webcam visualizations for coastline monitoring

Sea ice radar maps

Sustain Existing:

Community flood maps

Shoreline profile database tool
Historical sea ice atlas

Arctic Oil Spill Risk Assessment Tool
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C. Ecosystems, Fisheries, and Climate Trends

Alaska’s coastal waters supportarich and diverse
ecosystem, home to one of the world’s largest
fisheries, as well as abundant populations of
pelagic and migratory seabirds and protected

Associated AOOS Build-Out
Plans 2021-2026 (Appendix A):
Ecosystems and Biophysical
Moorings; Acoustic Tracking

marine mammals. Ecosystem change in Alaska Moorings and Arrays for
has direct social and economic implications that | Soundscape; Shipboard Transects
are likely to be more profound with the advances and Observations; Autonomous
of a changing climate. Representative Glider Observations; and Ocean
stakeholders include the fishing industry Acidification.
(commercial  and recreational), coastal

communities, federal and state management entities, subsistence-based
communities, tourism, and academic and agency researchers.

Five Year Goals: To document and disseminate data about current and future ocean
conditions, ocean and coastal ecosystem productivity and change, and climate trends,
especially to aid commercial, subsistence and recreation fisheries, protect living
marine resources and food security, and enhance the blue economy; and ensure
consistency with national plans and guidance documents when available, including
the National Ocean Service (NOS) and NWS National Strategy for a Sustained Network
of Coastal Moorings, NOAA Ocean Noise Strategy Roadmap, Interagency Ocean
Observation Committee (IOOC) ATN Implementation Plan, Toward a U.S. 100S
Underwater Glider Network Plan.

Objectives: AOOS will: build upon and leverage existing programs to support an
integrated network of physical, chemical, biological and community-based ocean and
coastal observations in Alaska’s Large Marine Ecosystems (LMEs; Gulf of Alaska,
Bering Sea/Aleutian Islands, and Arctic), with a new focus on ocean sound; partner
with management agencies and other organizations to help maintain long time series
data collection with new sensors and consistent data collection protocols; and
synthesize new and existing data and ensure that data are accessible and usable for
priority information products and decision support.

Observing Assets and Activities

@ Sustain ship-based water sampling across the Gulf of Alaska shelf break for
biological, chemical, and physical parameters along the long term “Seward
Line” transect, sampled continuously since 1997 and now part of the Northern
Gulf of Alaska Long Term Ecological Research (NGA LTER) program.

® Support shipboard surveys in Kachemak Bay and lower Cook Inlet to monitor
seasonal and interannual variability and provide oceanographic data to
describe regional dynamics and assess risks from climate change, OA, and
HABs.

® Support network of moored ecosystem observatories (EOs) in Chukchi (CEO)
and Bering (long term NOAA Pacific Marine Environmental Laboratory
[PMEL] stations M2 and M8;) Seas and in Gulf of Alaska (GEO) to provide year-
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round biological, physical, and chemical measurements throughout the water
column. Add Southeast Alaska mooring as funding allows.

Enhance other existing biophysical moorings operated by other programs
such as the Arctic Marine Biodiversity Observing Network (AMBON),
Distributed Biological Observatory (DBO), Bering Strait Mooring Program, and
the Beaufort Lagoon Ecosystems LTER, by adding new sensors such eDNA,
benthic cameras, and acoustics to monitor sound.

Support glider surveys to monitor ocean conditions and support ecosystem
assessments used by fisheries and marine mammals resource managers and
researchers, including the long term Chukchi oceanographic and marine
mammal tracking glider (since 2013) and newer glider surveys in the Gulf of
Alaska and Bering Sea designed to aid fisheries management.

Support community-based monitoring initiatives, such as the Southeast
Alaska Troller Observations project, the Coastal Observation and Seabird
Survey Team (COASST), Indigenous Sentinels Network (ISN), AAOKH, and
Skipper Science.

Sustain long term moored temperature and salinity observing at the Cordova
NOAA Tide station and add a new station at Port of Valdez NOAA Tide station,
to fill data gaps in nearshore salinity conditions needed to understand the
influence of changing coastal freshwater inputs to Prince William Sound and
the Gulf of Alaska.

Help sustain long term passive acoustic moorings and soundscapes at the DBO
Regions 1-5 (as funding allows), to maintain the decade-long time series of
passive acoustic monitoring (PAM).

Enhance endangered North Pacific Right Whale monitoring with PAM in
critical habitat as funding allows.

Sustain long term sentinel monitoring in Prince William Sound through the
Ocean Tracking Network (OTN), supporting acoustic arrays to monitor fish,
sharks and marine mammals. Expand to Kenai Fjords as funding allows.
Continue to support trials of emerging ecosystem sensor technologies as they
evolve.

Respond to emerging needs.

Products and Services

Develop New or Improved:

State of Alaska’s Coasts and Oceans Report

AIS/marine mammal sensitivity maps

Access to environmental datasets and habitat maps on AOOS data portal
Soundscape pilot tool for Chukchi/Bering

Input into NOAA Fisheries regional ecosystem assessments and indicators
Input into National Climate Assessments

AMBON Seascape for Chukchi Sea

Sustain Existing

Yukon River salmon run timing
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Shorezone maps and visualizations

Cook Inlet Beluga Ecosystem Portal

ATN DAC using other funding

COASST community observed seabird data products for Alaska with annual
updates

D. Water Quality

OA has emerged as a potentially high impact issue in Alaska, with the relatively
shallow shelf seas in the northern Gulf of Alaska, the Bering Sea, and the Chukchi Sea
already experiencing seasonal OA manifestations. Given the productivity of the
Alaskan marine environment, increased acidity could lead to significant ecosystem
effects, with wide-reaching environmental and economic impacts. There is also
increasing concern over industrial activities affecting Alaska’s freshwater and marine
ecosystems, including potential mercury contamination of Alaska fish, largely from
passive atmospheric deposition. In Southeast Alaska, neighboring Canadian mining
activities have raised worries about the impacts of mineral development, and other
potential development, on the water quality of transboundary waters that pass
through Alaska. Lastly, HABs concern stakeholders from both the mariculture
industry and the subsistence/recreational communities. Representative
stakeholders include the fishing industry, federal and state management entities,
policy makers, emergency responders, academic and agency researchers, subsistence
users, and local residents.

Five Year Goals: To understand, document and respond to current and future
changes to the quality and productivity of Alaska’s marine waters and to develop
Alaska capacity for ecological forecasting; and to ensure consistency with national
plans and guidance documents including the 2020 NOAA Ocean and Great Lakes
Acidification Research Plan.

Objectives: AOOS will focus on supporting the AHAB and AOAN; sustaining and
enhancing OA and HABs monitoring; and developing decision support tools for
stakeholders. AOOS will continue to explore our role in marine debris, invasive
species, and contaminants, although no specific activities are proposed.

Observing Assets and Activities

® Help NOAA sustain OA moorings in the Bering Sea and Gulf of Alaska to
provide continuous year-round monitoring data on ocean conditions.

® Support shore-based Burke-o-lator instruments in Seward, Sitka, Kodiak, and
Ketchikan to continuously measure the carbon chemistry of incoming
seawater at hatcheries and research labs.

® Support sampling programs by communities from Ketchikan to Utqiagvik,

mostly tribally led, taking weekly water samples to establish nearshore

baseline conditions for OA.

Support development of the AHAB network and a statewide program.

Add OA and HAB sensors and sampling packages to moorings, gliders and

shipboard systems operated by other programs as funding allows.

® Respond to emerging needs.
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Products and Services
Develop New or Improved:

® HABs risk assessments and early indicator alerts
® Statewide HABs portal and tools
® Oyster data dashboards for aquaculture industry

Sustain existing

Coordination staff for both AOAN and AHAB.

Statewide HABs action plan

Mariculture siting tool

Alaska OA and HAB Network websites

OA State of the Science information on conditions and species response,
updated annually on website

V. THE SYSTEM

AOOS continues to build upon existing efforts, taking into account the challenges of
providing real time observations in Alaska, placing a premium on access to and
integration and synthesis of existing data and data sources, and relying extensively
on collaborations. AOOS leverages funding with other programs and provides
coordination and synthesis services to better integrate and add value to existing
research and monitoring activities. AOOS used an extensive stakeholder outreach and
engagement process to develop the AOOS 2021-26 Build-Out Plans in Appendix A as
guidance, as well as the plethora of relevant regional and national plans, especially
those for the U.S. Arctic.

The Arctic as a national priority: AOOS used NOAA’s Arctic Vision and Strategy, the
U.S. Navy Arctic Roadmap, the USCG Arctic Strategy, the U.S. Arctic Research
Commission Goals and Objectives, the Arctic Marine Shipping Assessment, the Alaska
Arctic Policy Commission Report, Arctic Executive Steering Committee, and other
recent documents in developing its Arctic monitoring activities. With local, regional,
and national needs in mind, AOOS also completed an Arctic Ocean Observing Build
Out Plan in 2013 to map out an approach to accomplish collective Arctic observing
goals that increase the environmental intelligence and infrastructure needed for
Arctic Marine Domain Awareness. This Build Out Plan is being updated to reflect
recent activities, including accelerating initiatives in the Arctic and more recent
national program relevancies from NOAA to the Department of Defense (e.g., Ted
Stevens Center for Arctic Security Studies).

AOOS is organized into five subsystems: Governance and Management; Outreach and
Engagement, Coordination and Facilitation; Observations; Modeling, Analysis and
Products; and Data Management. Our general approach to these subsystems, as well
as to Research and Development, is described below.
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A. Governance and Management Subsystem

AOOS is the RA for Alaska, begun in July 2003 as a consortium of partners operating
under an MOA (adopted in 2005, revised 2009, 2015, and 2022 see www.a00s.01g),
and federally certified in 2017.

® Board: AOOS is governed by a Board, made up of the heads of federal and state
agencies, research entities, and private sector and Alaska Native and Tribal
organizations (see www.aoos.org for members). Board members set AOOS’
direction and actively engage in helping implement AOOS priorities. An
Executive Committee made up of the AOOS officers and a representative of the
fiscal sponsor acts on behalf of the AOOS Board between meetings. A DEIA
Working Group reviewed the Board makeup and recommended the addition
of other Alaska Native organization members to broaden board diversity. That
recommendation was adopted by the Board in 2021 and its full
implementation is expected in 2023.

® Program staff: AOOS currently employs seven full-time staff: an Executive
Director, a Director of Operations and Development, a Director of
Administration, a Director of Ocean Engagement, and a Director of Outreach
(to start in December 2022), a HABs coordinator, and a RODSI coordinator.
AOOS also employs two part-time staff: Senior Advisor and Program Director
for the OA Network.

@ Fiscal sponsor: The ASLC, an incorporated nonprofit, acts on behalf of AOOS
as its fiscal sponsor, and performs all its legal, financial, and administrative
functions. The fiscal sponsor fee is based on the direct costs of those services.

® Operating Procedures: AOOS functions according to Operating Procedures
adopted by the AOOS Board in 2015 and updated in 2022, which include
policies for stakeholder engagement, equipment management (including
inventory and use of best practices), conflict of interest, and ocean observing
asset inventories and gap analyses for the Alaska region.

® Project funding risk assessments: The Operating Procedures also
established a method for assessing project funding risks, given AOOS’ reliance
on leveraged funding.

B. Outreach and Engagement, Education, Coordination, and Facilitation
Subsystem

The AOOS Board has made stakeholder engagement, facilitation and coordination,
and partnership building one of the cornerstones of the AOOS program. AOOS is one
of the few multi-agency, multi-disciplinary organizations in Alaska whose mission
includes facilitating and coordinating marine-related efforts.

The AOOS program relies on a variety of avenues to engage stakeholders and solicit
recommendations for funding. This feedback allows AOOS to both identify gaps in
ocean observing and enhance AOOS tools and products. Due to the enormous
geographic size of Alaska and the diversity of coastal and marine issues, the AOOS
Board determined it would be more effective to use existing communication
pathways and forums (advisory committees, professional organizations, conferences,
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and workshops), as well as specific stakeholder engagement events, to provide input
and two-way communication to inform AOOS priorities rather than maintain a
standing “stakeholder committee.” This method has allowed AOOS to interact in a
focused way with multiple interest groups and hear specific needs. Additional
ongoing activities include presentations, scoping groups, user surveys, and the
feedback tab found on every AOOS Data Portal page as well as the AOOS website and
social media pages.

A formal Stakeholder Engagement Policy was adopted by the AOOS Board in
November 2015 and is included in the AOOS Operating Procedures to guide all
stakeholder engagement activities. Our goal is to increase awareness of ocean issues
in Alaska and engage with stakeholders to identify and respond to their needs for
ocean observations and information products.

Activities include:

AOOS website, social media, and publications

Participation in professional conferences

Stakeholder interaction

Stakeholder working groups

Education activities

Alaska Marine Policy Forum

Participation in [00S Outreach Committee

Participation in regional programs with stakeholder engagement (e.g., Alaska
Sea Grant Advisory Committee, Alaska Center for Climate Assessment and
Policy steering committee, Northern Latitudes Partnership, NOAA Regional
Collaboration Team, Integrated Arctic Research Policy Committee teams)

AOQOS staff will compile stakeholder input and feedback at least annually and provide
a summary to the AOOS Board for its review prior to Board approval of annual work
plans and the five-year cooperative agreement proposal with NOAA. The input and
feedback will also be used to modify the priorities and activities described in the
AOQOS Strategic Plan as needed, but at least annually.

AOOS staff manage all program components, engage with stakeholders to identify
program requirements, implement the observing system with contractors to meet
stakeholder needs, work with the data team to develop products for users, and
collaborate with other regional, national, and international ocean observing
initiatives, including the national IOOS office and other I00S RAS.

In addition, AOOS serves a major role as a convener and facilitator of Alaska
information and data sharing at the regional, national, and international levels. In
Alaska this includes supporting the AWLW, AOAN, AHAB, and developing a new AME
Network. AOOS will continue to co-lead the Alaska Marine Policy Forum with Alaska
Sea Grant and help to advance regional interdisciplinary engagement and data usage
with the new RODSI.

AOOS has also recently entered into an MOA with the Alaska Native Science and
Engineering Program (ANSEP) for the new NSF project and IIJA RODSI funds. This
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MOA will allow AOOS to hire interns specifically for the ANSEP Summer Bridging
Program.

C. Observation Subsystem

Given Alaska’s immense geographic scope and the paucity of existing, agency-
supported observations, the AOOS Board has chosen largely to sustain and augment
existing observation programs, contribute to observing consortia, and fill in key
observation gaps with new assets as additional and sustainable funding becomes
more readily available. This includes supporting alternative technology trials that can
ultimately increase observing capacity by providing more cost-effective alternatives
to traditional methods that are difficult and expensive to operate and maintain in
Alaska (e.g.,, NDBC moorings and NWLONSs). A variety of platforms are used in the
AOOS observing subsystem to observe essential ocean variables (EOVs). These
include moorings and shore-based systems, some with real time capability, wave
buoys, ship-based surveys, autonomous underway shipboard systems, autonomous
underwater vehicles such as gliders, and community-based observations. The
majority of observing assets are co-funded with AOOS partners. Priorities for new
funding are identified in FY 2021-26 Observing Asset Build-Out Plans (see Appendix
A).

D. Modeling, Analysis & Products Subsystem

With a new emphasis on engagement and product development and supported with
RODSI funds, AOOS will expand its capacity to identify stakeholder needs and
requirements and develop and host products and services using AOOS data, as well
as regional models, largely developed by AOOS partners. With the technical capacity
of Axiom, AOOS could serve as a Modeling Testbed for the NWS, ADAC, and other
entities seeking to transition research models to operational status. To that end,
regional and national modeling products can be downloaded from data providers and
processed by Axiom into netCDFs and cloud-optimized geotiffs that are optimized for
fast, web-based data exploration and visualization. In addition, metadata is added to
most model results to achieve compliance with cross-catalog Climate and Forecast
(CF) and Attribute Conventions Dataset Discovery (ACDD) standards. Jupyter
Notebooks hosted on the Research Workspace have seamless access to model results
for code-based analyses. A major effort will include expanding the capacity of the
CIOFS, Alaska’s only operational ocean model.

E. Data Management Subsystem

AOOS works with its DMAC contractor, Axiom, to provide advanced data management
support, data systems architecture, software engineering and cyberinfrastructure
operational services to meet the needs of Alaska stakeholder and U.S. I0O0S DMAC
mandates. The subsystem is governed according to the AOOS DAC and Data
Management Subsystem Plan. This plan is updated every five years, to maintain
Regional Coastal Ocean System (RCOS) certification status with NOAA.
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Axiom operates and continuously improves the federally certified regional DAC and
provides a statewide web-based data portal (called the ODE) for access to ocean and
coastal environmental data and information products. This cyberinfrastructure is
leveraged across a spectrum of partners to provide a common data management
solution, including 100S, CeNCOOS, SECOORA, MBON, North Pacific Research Board
(NPRB), Exxon Valdez 0il Spill Trustee Council (EVOSTC), Bureau of Ocean Energy
Management (BOEM), NOAA, the Department of Homeland Security (DHS), and NSF’s
LTER Network and Ocean Observatories Initiative.

The individual components of the AOOS data system have been developed from open-
source technologies and are designed to be scalable relative to I00S data
management standards and best practices. The core components of the AOOS data
system include:

@® Data Assembly and Quality: automated software systems to interface with
other devices or teams producing data., with I00S’s Quality Assurance of Real
Time Oceanographic Data (QARTOD) tests applied to real time in situ
observations to generate, visualize, and distribute quality flags.

® Implementation of Community Standards and Systems: building off the
collective work of the community to ensure data discovery and reuse.

® High Performance Computing (HPC): operation of provisionable compute
and storage, including a mid-sized data center with 6,000 processing cores and
5 petabytes of disk storage.

® Modern Big Data Analysis and Machine Learning Techniques: scalable
computing executed in proximity to data storage using analysis engines, such
as Apache Spark, Dask and Pangeo on HPC compute clusters alongside the
data.

® Data Product Support: ontological database (OnDB) approach to drive end-
user applications and analysis tools.

® Integration with Other National Cyberinfrastructure: facilitating the

research data lifecycle from initial observations, ingestion into the DMAC

system, quality control (QC), and sharing via the AOOS data portals or reuse of
data for products or models.

Human Expertise and Capacity: data management and analysis expertise.

Product Usage Statistics: AOOS uses Google Analytics to track usage statistics

for the data

F. Approach to Research and Development

AOOS does not have a separate research and development subsystem. However, given
the logistical and technical challenges of operating observing assets in Alaska’s
remote ocean waters, including seasonal sea ice coverage, many of AOOS’ observing
assets could be considered some form of research and development. AOOS
investigators continue to look for ways to improve buoy, glider and sensor technology
and transmission efficiencies under harsh environmental (e.g., Arctic) conditions,
with an eye towards reducing future costs.
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Ten significant projects that AOOS has been or is currently implementing involve
research and development efforts or the use of novel sensors: (1) the Chukchi marine
mammal glider for mapping oceanographic conditions and marine mammal species
and occurrence with passive acoustic devices; (2) real time ice detection buoys for
monitoring water column conditions through freeze-up in real time; (3) iGage
downward looking acoustic water level sensors; (4) rapid deploy storm surge sensors
installed ahead of a storm at benchmarks and along beaches; (5) use of AIS stations
to observe and report weather and other sea-state observations; (6) shore-based
GPS/GNSS receiver observing platforms using reflected satellite signals to derive
water level measurements; (7) eDNA samplers on eco-moorings for the detection of
fish species and other ecosystem parameters; (8) Hydroball towed bathymetric
mapping tool for shallow water; (9) webcams for coastal monitoring and observing
storm surge induced changes in coastal communities; (10) high-performance cloud
computing resources and artificial intelligence for developing data and information
products (e.g., machine learning using Saildrone data).

VI. OPERATIONS AND MAINTENANCE

A. Personnel

AOQOOS currently employs seven full-time staff: an Executive Director, a Director of
Operations and Development, a Director of Administration, a Director of Ocean
Engagement, and a Director of Outreach (to start in December 2022), a HABs
coordinator, and a RODSI coordinator. AOOS also employs two part-time staff: Senior
Advisor and Program Director for the OA Network. The Executive Director reports
directly to the AOOS Board under a three-year contractual agreement with mutually
agreed upon annual performance objectives and subsequent reviews by the AOOS
Executive Committee. All other staff are hired by the Executive Director and report
directly to him/her with annual evaluations. Continued employment of all staff is
dependent upon responsible execution of the duties incumbent to the position they
hold.

The AOOS Board chose to hold an open competition for a contract to run the AOOS
Data Management Subsystem and following an extensive competitive process in
2010, the Anchorage firm Axiom was selected. The AOOS Data Manager position is
held by the technical lead of that firm. The 5-year Axiom contract was extended by
the AOOS Board in 2021 for 3 additional years (now through August 31, 2024).

Administrative staff for AOOS are provided by its fiscal sponsor, the ASLC. These
include grant and contract specialists, accountants, and human resources.

B. Equipment

The AOOS guidelines for managing equipment are included in the AOOS Operating
Procedures and call for AOOS to manage and operate its system at the highest level in
accordance with those policies.

AOQOS staff maintain the AOOS equipment asset inventory. All AOOS equipment assets
owned, funded and/or operated by AOOS are required to be calibrated, operated, and
maintained in accordance with manufacturing guidelines and /or national I00S
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program guidelines and best practices, when available. Maintenance and inventory
logs must be made available upon request. This requirement will be included in all
AOOQOS contracts and subawards.

C. AssetInventories, Gap Analyses, and Build-Out Plans

AOOS is actively engaged with developing specific regional observing asset
inventories to assist with identifying observing gaps for the I00S program as well as
other state, federal, local, and private activities. Inventories and associated Build-Out
Plans are maintained for such platforms and themes as HFRs, moorings/buoy
observations, gliders/autonomous vehicles, wave observations, OA monitoring, and
HABs monitoring. These inventories have been incorporated into a region wide
platform inventory in response to regional and national I00S informational needs.
AOOS will make these inventories available on the website and update them
regularly. In addition, AOOS has worked with stakeholders and partners to develop
proposed asset Build-Out Plans (Appendix A) with the goal of identifying priorities to
pursue as additional funding allows.

VII. FUNDING AND BUDGETS

A. NOAA Core Funding

AOQOOS receives core funding as part of the U.S. I00S enterprise through five-year
cooperative agreements with NOAA established following a competitive process. Per
the Federal Funding Opportunity (FFO) requirements, in August 2020 AOOS
submitted a proposal for FY 2021-25 for $6 million a year, with priorities identified
for two different funding levels: $3 million and the full $6 million. These were
determined by the AOOS Board following its review of stakeholder engagement and
staff input.

The primary difference between the two funding scenarios is in the extent of
proposed observations, equipment purchases, and resources devoted to modeling. A
$6 million a year scenario would fill additional priority observation gaps especially
for waves, water levels, and ecosystems; enhance the proposed regional modeling
testbed to add value to existing models; develop additional derived data and
information products identified by stakeholders; as well as the hiring of additional
staff to manage the program. The $3 million request is the closest to the 2020 funding
award. It provides for core staff support; basic DAC functions as well as enhanced data
ingestion and data product development; a suite of observations for marine
operations, coastal hazards, ecosystem trends, and water quality (including OA and
HABs); and development of prototype decision-support tools.

B. Process for Descoping

Once Congress approves NOAA’s annual budget and NOAA internally determines final
budget numbers for each of its programs, the I00S Program Office notifies AOOS of
the expected funding amount for that particular fiscal year. Since annual
appropriations have not increased significantly over the past five years, that amount
has been significantly less than the $6 million requested, thus requiring a “descoping”
process. This provides the AOOS Board an additional opportunity to look at priorities
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determined in the initial proposal, review any additional stakeholder input and
priorities received during the prior year, and make any adjustments based on new
information or alternative funding sources.

The Executive Director, based on the priorities in the original proposal with
additional input from stakeholder engagement over the previous year, develops a
recommendation for the annual AOOS Work Plan that is presented to the AOOS Board
for their review and approval.

In addition to the core funding, this annual process allows for NOAA and other Federal
agencies to use AOOS as a Cooperative Institute to transfer funds to other entities
through AOOS. These “pass-throughs” are primarily to Axiom but may also include
other subawards. These pass-throughs are subject to a fiscal fee by the ASLC at an
agreed upon rate that is negotiated each year.

C. Other Funding Sources

AOQOOS seeks additional funding from other sources throughout the year, usually in the
form of proposals submitted to various federal agencies and private foundations to
implement components of our key focus areas and objectives. In the past, additional
funding has been obtained from other NOAA programs including the Ocean
Acidification Program, Office of Coast Survey, NWS, and NOAA Fisheries. AOOS has
also contracted with other federal agencies and organizations including BOEM, U.S.
Geological Survey, U.S. Fish and Wildlife Service, the National Fish and Wildlife
Foundation, National Park Service, World Wildlife Fund, EVOSTC, and NSF. The I00S
Program Office has also contracted with AOOS to develop data management software
and tools for application across all the regions, including AOOS. The AOOS data team
at Axiom is sometimes contracted directly by other programs to develop products or
services that then can in turn, be used by AOOS.

D. Developing Priorities

AOOS has undertaken numerous prioritization processes over the years since its
formation in 2004, using a variety of ad hoc scientific and stakeholder working groups
and workshops. A formal Stakeholder Engagement Policy was adopted by the AOOS
Board in November 2015 and is included in the AOOS Operating Procedures.

Informal prioritization processes have included:

® 2021-26 Asset Build-Out Plans (Appendix A)

® Relevance to regional and national plans such as national Wave, Glider, and
Water Level Plans as well as national Arctic priority plans

@® Analyses using socio-economic criteria including costs, benefits, and risks

® Scientific-technical criteria including performance and relevance

Based on input from stakeholders, including agency staff, AOOS staff provides a
summary of the input to the AOOS Board prior to its annual review and approval of
descoped budgets and work plans.
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E. Assessing Future Funding Constraints

The AOOS Operating Procedures include a method for assessing project funding risks.
Since most AOOS projects rely on leveraged funding, AOOS staff assess the costs of
each proposed project in relation to its benefits to the AOOS mission and goals,
whether in-kind resources are used, the risks to the project of losing leveraged
funding, and the potential for sustained funding. After these considerations, a final
assessment is made whether a project still has value, even if shorter-term. If a new
component is added to an existing project, AOOS usually commits to a minimum of
three years of funding, assuming sustained annual funding levels.

VIII. Appendix A - Build Out Plans 2021-2026
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