	Statewide

	Societal Goals*, Issues and Stakeholders
	Product
	Existing Observations and Models
	Observation and Model Gaps
	Benefits
	Cost, Partnerships, Leveraging

	Goals
· All societal goals

Issue 
· Need for central access to coastal and ocean data

Stakeholders
· All users
	Establish Regional Ocean and Coastal Information System: data acquisition, clearinghouse  and archive, and project, metadata and data browsers
	AOOS has been developing this for the Alaska region for past 2 years.

Individual agencies still have their own data systems.  
	Integration of existing data from other agencies and data systems. 


	What
· Data benefits many Stakeholders subsistence, oil and gas, tourism, management

· Oil and gas and shipping industries will have access to historical data

· Helpful to managers and decision makers

· Climate change researchers will have improved data for model development

· Will help management of Alaska fisheries

Who

· Benefits to coastal communities who can put current conditions into climate context

· Good for subsistence hunters and whalers who can download maps and charts

· Benefits to oil and gas industry and shipping industries

· Benefits for climate change researchers who can readily see what data are available

· Good for managers of marine mammals who can see data with trends
When
· Ongoing effort with continued payoff

· Payoff improves with time as more data are acquired

· Immediate visibility of AOOS effort
Where
Gulf of Alaska, Bering Sea, Arctic Ocean
Risk
· Core program. Without it AOOS is something else

· Low Technological Risk

· Project has low overall risk
Sustainability
· Depends on funding to maintain and expand

· Near term = sustainable

· Long Term = unknown, need to leverage other sources
	Cost for personnel, travel and equipment: about $335k for year 1 increasing to $482k in year 2 and $505k in year 3. 

Cash v In-Kind

· In-kind could come from the many data providers across Alaska

Risk
· Low =  All stakeholders can benefit but budgets are tight and data management often the first to be cut
Sustainability
· GOOD =  better information means better decisions; payoff grows as AOOS displays better information
OVERALL:  Low risk; many potential benefits to a broad range of users. 

	Goals
· All societal goals

Issue 

· Need for central access point
Stakeholders
· All users
	Increased website access, visualization tools and user products
	AOOS has about 1.5 FTE working on this. 
	 Need additional personnel to develop more products.
	What
· Data visualization is initial data analysis tool, benefits many Stakeholders subsistence, oil and gas, tourism, others

· Oil and gas and shipping industries will be able to visualize climatology, help planning

· Helpful to managers and decision makers who need to "see" data

· Will help management of Alaska fisheries who can see multiple data sets
Who

· Basic level users will be able to see information easily

· Good for subsistence hunters and whalers who can "click" to see maps for their area

· Benefits to oil and gas industry and shipping industries to make decisions

· Benefits for climate change researchers for initial data search and evaluation

· Good for managers of marine mammals who need to see multi-disciplinary data sets
When
· Immediate payoff

· Payoff improves with time

· Immediate and longer term visibility of AOOS effort
Where
Statewide, nationally and internationally
Risk
· Core program. Website access is essential to AOOS

· Low Technological Risk

· Project has low overall risk
Sustainability
· Depends on funding to maintain and expand

· Near term = sustainable, depends on University internet access/speed

· Long Term = unknown When "operational" may need to separate from academia
	Cost for personnel, travel and equipment: about $370k for year 1 increasing to $390k in year 2 and $408k in year 3. 

Cash v In-Kind

· In-kind comes from the many data providers through their data

Risk
· Low =  All stakeholders can benefit but budgets are tight and data management often the first to be cut
Sustainability
· GOOD =  better information means better decisions; payoff continues to grow as AOOS displays better information
OVERALL:  Low risk; many potential benefits to a broad range of users.  

	Goals
· All societal goals

Issue 

· Remote sensing is key to observing such a geographically large, remote region
Stakeholders
· All users
	Processed, geo-referenced remote sensing data for Alaska. 
	AOOS funding for part-time satellite position has been lost, but temporarily supported through other projects. 
	Long-term funding for part-time satellite tech position at AOOS data center is uncertain. Position needs to be fully funded. 
	What

· Much satellite data needs to be manipulated before it is useful for most users.  

· Satellite technician with ocean expertise not readily available.
· Many satellite products not available to individual user – provides products to wider audience.   

Who

· More sophisticated users – resource managers, private industry, but also

· Whaling community and others who need higher resolution info.

When

· Immediate payoff.

· Payoff improves with time.

· Immediate and longer term visibility of AOOS effort.
Where

Statewide, nationally and internationally 
Risk

· Modest risk: need trained person

· Modest risk: depends on continued – and increasingly improved - satellite coverage for Alaska

· Project has modest overall risk 
Sustainability

· Depends on funding and trained personnel to maintain and expand

· Near term = sustainable

Long Term = unknown, need to leverage other funding sources
	Cost for 1 fte about $100k; included in above two data center projects.

Expanded satellite coverage is expensive – needs national funding.

Cash v In-Kind: Some cost-sharing possible.

Risk: Moderate = Alaska products not necessarily the same as those needed in other regions.

Sustainability:  GOOD = need to work with national satellite data providers

OVERALL: Low risk; many potential benefits. 

	Goals
· All societal goals
Issue
· Models are being developed for AOOS subregions and regions, mostly by out of state contractors, but there is minimal capacity in the state to run them operationally.  Since Alaska will always be data sparse, we will always rely heavily on models for hindcasts, nowcasts, and forecasts. 
Stakeholders 
· NWS, USCG, NOAA, NMFS
	Develop operational analysis center at UAF in collaboration with NWS
	Satellite data provided by NOAA and NASA; local measurements as part of IOOS and AOOS. 

Some models being developed by AOOS in regions and subregions are operational or close, such as WRF that provides the needed atmospheric forcing and ROMS that includes physics, biogeochemistry, ecosystems, and ice.
	Largest gap is with in-state modeling capacity to run the forecast models being developed by AOOS researchers operationally 24/7. Existing model forecasts need to be validated to ensure accuracy and estimates of performance. This capacity needs to be developed in conjunction with the National Weather Service and NOAA climate modeling initiatives.    

Short-term gap: inventory of existing models for all regions. 

Other modeling Issues Need to ensure data is reliable and consistent. Need data initialization and assimilation packages at National level. 
Models needed in Alaska: IOOS core variables: surface currents, waves, sea level, ice distribution, plus 3D properties: temp, salinity, nutrients. Need hydrology model that provides the state-wide fresh-water input to the ocean. Need climate, circulation, atmospheric, and wave models, sediment budgets. 
	What
· Improved forecasts are a core goal of the IOOS and AOOS programs

· Oil, gas and shipping industries benefit from improved climate and weather forecasts

· Managers and decision makers make better decisions with validated forecasts

· Will help management of Alaska fisheries

· Forecasting is essential under climate change, particularly in the Arctic where signal is amplified

Who

· Recreational marine users benefit from better daily forecasts of winds and tides

· Good for subsistence hunters and whalers who get better weather and ice information

· Benefits to oil and gas industry and shipping industries to make long term decisions based on climate scenarios

· Climate change researchers will help create/develop the improvements
When
· Modest immediate payoff

· Payoff improves with time

· 3-5 year improvement is significant

· Decadal improvements will revolutionize forecasting in Alaska
Where
Gulf of Alaska, Bering Sea, Arctic Ocean, nationally and internationally
Risk
· Risk is high unless modeling becomes a core program with sustained support

· Low Technological Risk

· Moderate scientific risk (modeling demands people and computational power)

· Project has low overall risk since it is implemented over time

Sustainability
· Funding for modeling is generally less costly than acquiring observations at sea

· Modeling improvement requires better observations, so must develop in parallel with observational program

· Long Term = sustainability is essential for success

· Must collaborate/evolve with national modeling effort to provide sustained funding
	Cost: $0 in year 1 – model development costs included in actual components; $124k in year 2 for 1 postdoc to work with JPL modeling group in addition to cost of model development in actual components; $277k in year 3 for 2 postdocs to be trained to run models operationally.

Cash v In-Kind

· Likely little "in kind" support

Risk
· Moderate =  All stakeholders can benefit

Sustainability
· Good =  funding is the only issue restricting AOOS providing better services

· Improved forecasting is KEY and must be sustained
OVERALL: Moderate Risk, but may be essential for ultimate AOOS success.

	Goals
· All societal goals

Issue 
· Stakeholders and resource managers aren't aware of ocean data and products; need for ocean literacy

Stakeholders 
· All users
	Implement Ocean Education and Outreach Program
	Small contracts with AK Sea Grant and ASLC are in place to initiate outreach efforts in PWS and statewide. Collaborations underway with NOAA and other agency initiatives.
	COSEE Alaska needed. 
More coordination and collaboration needed.

Analysis and synthesis of annual status and trends needed: an annual State of the Ocean – how does it compare to last year?
	What

· Alaskans become more ocean literate.

· Connections increase between scientists and educators.

· Stakeholders are more engaged and involved in program.

Who

· Alaska educators and school kids.

· All stakeholders throughout Alaska.

· Scientists.

· Programs also of interest nationally and internationally.

When

· Immediate payoff.

· Payoff improves with time.

· Immediate and longer term visibility of AOOS effort.
Where

Statewide, nationally and internationally 
Risk

· Core program. Education and outreach are essential to AOOS.

· Low Technological Risk – key is to work with partners to leverage and not duplicate

· Project has low overall risk   
Sustainability

· Depends on funding to maintain and expand

· Near term = sustainable

Long Term = unknown, need to leverage other sources
	Cost: $87k in year 1; $ 160k in year 2; $180k in year 3.

Cash v In-Kind: Potential is high for both cost sharing and in-kind, especially with Alaska COSEE and NPRB, ASLC and Sea Grant

Risk: LOW = many partners available willing to work with AOOS.

Sustainability: Long-term funding for education and outreach always tough.

OVERALL: Low Risk; many potential benefits. This component is required and is essential to AOOS success



	Gulf of Alaska

	Societal Goals*, Issues and Stakeholders
	Product
	Existing Observations and Models
	Observation and Model Gaps
	Benefits
	Cost, Partnerships, Leveraging

	Goals
· All societal goals

Issues 
· Few existing weather and wave stations located on the water at coastal communities.

· Few data points for existing models.
Stakeholders 
· All users
	Creation of Harbornet prototype at Seward Harbor for testing as expansion of CMAN network to Alaska coastal harbors; if successful, test prototype at a remote harbor in Bering Sea or Arctic.
	CMAN stations have met data on land; 9 in GOA. Only a few NDBC buoys.  Communities have weather stations – but located at airports, which are not on the water.

Weather and some wave models exist, but with few data points, not high enough resolution for actual decision-making.
	Gaps in geographic coverage for ocean (waves, temp, surface currents) at coastal community sites.   The addition of ocean sensors and wave buoys to existing CMAN stations could help in some locations; in others – developing a prototype Harbornet station would meet more needs. 

Need more data points in order to increase the resolution of models.
	What

· Improved weather, wave and ocean state observations at locations where people live

· Local information for planning local construction projects

· Safer marine navigation

· More weather and ocean observations to feed into models

Who

· Coastal communities

· Coastal engineers, planners

· Boaters – commercial, recreation, subsistence 

· NWS and AOOS forecasters

When

· Immediate benefits to local users

· Medium term benefits to modelers

Where

· Develop prototype at coastal community close to Anchorage

· Most need is in remote communities in Bering Sea/Aleutians and Arctic with fewer weather observations

Risk

· Low technological risk

· Some risk that data may be too localized for wider use
· Project has low overall risk
Sustainability

· Benefits should be sustainable.
	Cost: Prototype development and testing – about $100k per year to start in Seward Harbor, then to be tested in a remote Arctic or Bering Sea community.
Cash v In-Kind: National Weather Service very interested.  Harbors could provide some $$ and in-kind support.

Risk:  Harbor funding subject to taxes or state support – not guaranteed

Sustainability: If demonstrated use is high and has high visibility, should be sustainable

OVERALL: Low risk for prototype development. High potential for cost sharing and user support.



	Gulf of Alaska: Southeast

	Societal Goals*, Issues and Stakeholders
	Product
	Existing Observations and Models
	Observation and Model Gaps
	Benefits
	Cost, Partnerships, Leveraging

	Goals
· Ecosystem health

· Living resources

· Sustainable fisheries

· Maritime operations
Issues 

· SE has complex ocean conditions and lack of accurate ocean observations and forecasts.  Need to figure out how much freshwater SE contributes to Alaska Coastal Current; SE is very deep-water region. Significant ship traffic in the region could result in oil spill; responders  need to know where oil would go.

Stakeholders 

· All, including oil spill response, coastal communities, marine shippers and all navigation
	Eventual product: ocean circulation and atmospheric models for SE Alaska.

Phase I:   testing the siting of moorings in major channels of SE subregion and refinement of modeling of freshwater input into Alaska Coastal Current. 
	(2) NDBC buoys, 
(1) C-MAN station, (6) NWLON stations, (18) NWS coastal town stations; a few exploratory PMEL moorings in Cross Sound and Dixon Entrance; 2 major rivers gauged (Stikine and Taku)
NOAA CO-OPS doing intensive tide validation in 2007-2008; need to build on that effort.
	Additional C-MAN stations with water levels and waves, including Harbornet stations, are needed. Need precipitation and glacial melt (freshwater) flow into AK Coastal Current. Need 2 moorings in 2 major SE channels to validate models.

Need operational ROMS w/data assimilation; wave models; precipitation and freshwater flow models.
	What

· Reduced costs associated with mariners – reduced probability of marine downtime plus increased safety: all goods in SE arrive by boat

· Improved weather forecasts

· Improved data for oil spill trajectory models

· Improved understanding of ocean conditions for fish productivity – wild and ocean ranching

Who

· Resource managers

· ANY mariner

· Tourism

· Oil spill response

· Commercial fishermen and hatchery operators

When

· Southeast AK is so complex, that payoffs will not be immediate except for any real-time info that is provided

Where

Southeast Alaska, greater Gulf of Alaska 

Risk

· Fairly high risk – SE is so complex, uncertain whether a comprehensive ocean observing system and model forecasts are possible there

· Project has low risk for at least increasing our understanding of ocean circulation and atmospheric conditions in SE

Sustainability

· Potential benefits are high, but uncertain of success
	Cost: The estimated costs for developing a nested ROMS for the SE Alaska domain is about $300-500K plus an additional $30K per year for operational costs. Moorings cost about $40-100K each per year, plus another $10K per year for data analysis.  Cost of Phase I:  model analysis in year 1 for $30k; in year 2, deploy 2 moorings and analyze data for $32k; in year 3: $36k for telemetry and analysis.
Cash v In-Kind: Partnership w/NOAA Fisheries, others need to be developed.  Unclear is additional funding.

Risk: Moderate risk – partnerships still need to be explored.

Sustainability: Unknown.  Partnerships still need to be developed.

OVERALL: Low risk for initiating analysis.  Moderate to high risk for success in being able to model SE.



	Gulf of Alaska: Cook Inlet

	Societal Goals*, Issues, and Stakeholders
	Product
	Existing Observations and Models
	Observation and Model Gaps
	Benefits
	Cost, Partnerships, Leveraging

	Goals
· Ecosystem health

· Weather and climate

Issue
· Cook Inlet is a complex body of water with high use, but still has minimal, consistently acquired data and models on ocean conditions (currents, winds, waves) for marine navigation, oil spill trajectory modeling, Coast Guard search and rescue.
Stakeholders 

· All, including coastal communities, ports and harbors, oil and gas development, commercial, recreational and subsistence fishing
	Expanding PWS pilot project to Cook Inlet: observations and model forecasts of the status of the ocean; high resolution weather forecasts; trajectory and dispersion forecasts of oil under real time ocean conditions.
	(4) C-MAN stations, (2) PORTS stations, (3) tide stations, (6) NWS weather stations at coastal community airports; There have been several drifter experiments including those by OCSEAP, MMS, and more recently by UAF. 
ADF&G and USFWS gauge some rivers in adjacent watersheds. 

There are several circulation models for Cook Inlet but they are not being coordinated and are not operational at a high enough resolution and do not assimilate data in real time. WRF and RAMS models are operational. Existing NOAA GNOME model for Cook Inlet.
	Region needs more data points: additional nearshore moorings with ADCPs and water property sensors, Snotel weather stations, wave buoys, marine sensors  (water level and waves) on existing C-MAN stations, new Harbornet stations, and periodic physical oceanographic cruises across Inlet.

The area covered by the existing operational ROMS used for PWS is an intermediate domain at 3 km resolution. Existing models do not take into account the tide range exposure of wetted area.
	What

· Reduced costs associated with mariners – reduced probability of marine downtime plus increased safety

· Improved data for oil spill trajectory models

· Improved models for larval fish transport

· Benefits to subsistence, aquaculture

· Search and Rescue costs reduced

· Charter operators (boat and plane) have consolidated info and real-time

· Improved weather forecasts

Who

· ANY Mariner (shipping, cruise, recreation, etc…)

· Tourism

· Search and Rescue 

· Oil Spill Response

· Shipping
· Fish and game management; marine mammals
When

· Immediate real time data relay

· Long term modeling

Where

Greater Cook Inlet area (including Seward and Kodiak)

Risk

· Moderate risk technologically: CI is highly dynamic – high tides, rips, difficult to keep equipment, but HF radar is easier

· Project has overall lower risk since so many users and interests exist in CI region.

Sustainability

Benefits should be sustainable, but depends on continued marketing and outreach to stakeholders
	Cost: $50k in year 1 for modeling workshop; $360k in year 2 for 1 weather  station, 1 nearshore mooring, HF Radar installation (assuming already purchased equipment), and development of  ROMS model; $585k in year 3 for same as year 2 plus HF Radar operations and development of NPZ and SWAN models.

Cash v In-Kind: Many potential partners including CIRCAC, Port of Anchorage, KBRR, MMS, ACE, NOAA KBay Lab; some with cash. Significant in-kind resources from boroughs, oil and gas industry, ports.

Risk: Low risk – Cook Inlet is Alaska’s greatest concentration of population.  Biggest risk would be state price of oil dropping and effect on overall state economy.

Sustainability: Low risk – partners are long-term players.

OVERALL: Low risk for development.  High potential for cost sharing and user support.


	Gulf of Alaska: Prince William Sound Demonstration Project

	Societal Goals*, Issues and Stakeholders
	Product
	Existing Observations and Models
	Observation and Model Gaps
	Benefits
	Cost, Partnerships, Leveraging

	Goals
· Maritime operations

· Weather and climate
· Public health

Issues
· Real time information about ocean conditions, weather and waves, is needed for marine navigation and transportation, oil spill response, search and rescue, and for predicting climate variability 

Stakeholders 

· Ferries, fishing vessels, cruise ships, recreational boaters, shipping, oil spill response, US Coast Guard Search and Rescue, NWS and AOOS forecasters, fish managers, policymakers
	PWS Demonstration Project: Real-time nowcasts and forecasts of ocean conditions (winds, waves and currents); improved weather forecasts; long-term trends in ocean and weather conditions; synoptic salinity maps.
	(3) NDBC buoys, (3) C-MAN stations, (3) NWLON stations, (3) NWS weather stations at coastal community airports, (7) Snotel stations at various altitudes, monthly small boat surveys, 2 moorings at Hinchinbrook and 2 moorings at Montague Entrance
RAMS and WRF and soon ROMS are delivering operational forecasts. SWAN wave model development almost complete.
	Need more (& higher resolution w/telemetry) real time ocean and wave observations from gliders, fixed buoys, and vessel surveys, observations from higher elevations (alpine), and volunteer vessel observations and reporting
Need real time 3-D observations and turbulence mixing models - small scales are not resolved with existing models. Need better bathymetry and higher resolution shorelines; need hydrological models to forecast freshwater input from snow, precipitation, and glaciers.
Higher resolution models not realistic until more observations are available. Need UAF expertise in new technologies such as gliders and HF radar.
	What
· Reduced costs associated with mariners

· Long term modeling

· Improve efficiency

· Benefits to subsistence, aquaculture

· Search and Rescue costs reduced

· Reduced probability of marine downtime
Who

· ANY Mariner (shipping, cruise, recreation, etc…)

· Tourism

· Search and Rescue costs reduced

· Oil Spill Response

· Shipping
When
· Immediate real time data relay

· Long term modeling

Where
Prince William Sound

Pilot Project to be used elsewhere

Risk
· Technology of HF Radar is reliable but powering that system in Alaska's remote and weather conditions needs to be tested.
· Moderate risk overall
· HR radar is a critical component of the system - so the need to know if it can be applied in Alaska is critical
Sustainability
· Likely depends on AOOS funding
	Cost:  Models (ROMS, WRF and SWAN) about $90k per year; personnel time and data analysis about $80k per year in year 1 and year 2, down to $20k in Y3. Additional field experiment costs in year 2.
HF Radar costs below.

Cash v In-Kind

· Coast Guard may help with in-kind

· Many possible in-kind partners

· OSRI cash through 2010

Risk: Low Risk

Sustainability: Yes, partners are long-term players; need to renew OSRI support

OVERALL: HF radar is still uncertain technology and ongoing costs are uncertain, but need to complete to finish assessment and analyze future value to AOOS and other regions. Significant $$ already invested – need to fully implement and then evaluate.



	Goals
· Maritime operations
· Public health

Issue
· Coast Guard search and rescue and oil spill response need improved surface current velocities and direction

Stakeholders
· Shipping, US Coast Guard, NOAA, coastal communities
	PWS Demonstration Project: current observations (HF radar) and 3-D models of oil spill trajectories
	HF radar is demonstration only, not operational.

ROMS w/data assimilation; OSCAR model exists for PWS but is proprietary.
	Remote power generation remains an issue for HF radar; need periodic drifter deployments and glider observations to provide additional data points to validate models.

Small scales are not resolved with existing models.
	SEE ABOVE
	Cost: to run HF radar on test basis in year 1: $90k; to run for field experiment in year 2: $192k.  To test and develop a robust system for the long-term: $500K year 1, $150K/year over 2-5 years.
Cash v In-Kind
· Coast Guard may help with in-kind

· Many possible in-kind partners

· OSRI cash through 2010
Risk
· Low Risk
Sustainability
· Yes, partners are long-term players
OVERALL: HF radar is still uncertain technology and ongoing costs are uncertain, but need to complete to finish assessment and analyze future value to AOOS and other regions. Significant $$ already invested – need to fully implement and then evaluate.


	Goals
· Ecosystem health

· Living resources

Issue
· Ocean productivity and fisheries variability and survival are a function of ocean conditions

Stakeholders 

· Fishery managers, mariculture industry, commercial, subsistence and recreational fishing
	PWS Demonstration project: forecasts and hindcasts of ocean conditions and productivity, including synoptic sea surface temperature, salinity and plankton bloom maps and forecasts
	Nearshore CT and chlorophyll at hatcheries; monthly small boat surveys.
NPZ and ROMS models w/data assimilation
	Need more real time ocean data to assimilate into models from fixed CT and chlorophyll instruments deployed on moorings, coupled with glider observations and/or vessel based surveys. Temperature changes much faster than the frequency of the vessel surveys and satellite images are often obscured by clouds. Need more real time observations of phytoplankton and zooplankton. 
	SEE ABOVE
	Cost: NPZ models, plus small boat charter and data analysis: about $100k in years 1-3; nearshore hatchery moorings about $100k in year 1 and in year 2.
Cash v In-Kind
· Coast Guard may help with in-kind

· Many possible in-kind partners

· OSRI cash through 2010
Risk
· Low Risk
Sustainability
· Yes, partners are long-term players
OVERALL: Risk of sustainable implementation is moderate due to funding uncertainties, but need to finish assessment and analyze future value to AOOS and other regions. Significant $$ already invested – need to fully implement and then evaluate.



	Bering Sea/Aleutians

	Societal Goals*, Issues, and Stakeholders
	Product
	Existing Observations and Models
	Observation and Model Gaps
	Benefits
	Cost, Partnerships, Leveraging

	Goals
· Ecosystem Health 
· Living Resources 
· Weather and climate

Issues 

· Impacts of climate change on BSAI ecosystem
· Sustainability of fisheries and other living marine resources

Stakeholders
· Resource managers, fishing industry
	Overall: develop nowcasts/forecast& hindcasts of  Bering Sea circulation, freshwater flux, and  nutrient transport from AK current through Aleutian Passes into Bering Sea, and through Bering Strait into Arctic seas.

AOOS piece:  circulation modeling of flow through Aleutian passes.
	Info now from satellites and 3 NDBC buoys in BS; T&S and current data from moorings in BS (M2-8), Bering Strait, and Aleutian passes. South of Aleutians in GOA: 3 NDBC buoys and 4 DART buoys. NWLON tide station at Nome; few river gauges (Yukon River discharge at mouth and Kuskokwim); physical data from bottom trawls and BASIS and RUSALCA surveys and cruises; satellite data.

PMEL has ROMS research model under development; models for tidal currents in Aleutian passes still poor.  
	Yukon River discharge needs to be maintained (Kuskokwim not as important). Need to continue moorings in Amukta Pass for at least 2 more years. Little met data in Aleutians except for Cold Bay and Adak. BS moorings need to be made real-time if and when possible and observations need to be taken throughout water column. Need to add instruments to moorings to measure ice thickness.  
Need more data to improve models. Ice thickness measurements needed to calibrate sea ice thickness models from satellite data.
	What

· Climate change researchers will have data for model improvement.

· Potential impacts of climate change on fisheries and marine mammal populations would be better understood

· Commercial fishermen use temperature and salinity data for deciding where to fish.

· Marine shipping will be safer and more cost effective.
Who

· Climate change researchers and modelers
· Commercial fishermen
· Resource managers
· Marine shippers of all kinds
When

· Immediate benefits – improve models.

· Moderate term – data will be more available in real-time for immediate use.

Where

Bering Sea, but increases understanding of GOA and Arctic
Risk

· Models still based on few actual data points, so will have large uncertainty

· Moderate risk that system can be maintained due to high ship costs
Sustainability

· Benefits are ongoing, assuming observing platforms are continued.

	Cost of entire Bering Sea circulation monitoring: $40k for each of 2 years (4 moorings) in Aleutian passes; $200-300k for moorings in Bering Strait; and $1.2m per year for 4 moorings in Bering Sea.  Additional costs for model development. AOOS cost: $41k in year 1 for 4 moorings in Aleutian passes; $35k in year 2 for moorings; $13k in year 3 for data analysis and modeling.  

Cash v In-Kind:  Funding partners include NOAA PMEL, NPRB and NSF.
Risk: HIGH – funding from NPRB and NSF is short-term, 5 years? Russia moorings vulnerable.
Sustainability: Sustainable for 5 years. What happens then? Partners are long-term, but don’t necessarily want to do “monitoring” long-term

OVERALL: Low risk for AOOS to fund Aleutian pass mooring program; key part of overall Bering Sea circulation

	Goals
· Living resources

· Weather and climate
Issue
· Climate change and increased activities that produce sound (e.g., ships, drilling) in Bering Sea may affect marine mammal migration patterns
Stakeholders
· Coastal communities, resource managers, industry, subsistence users
	Interim: Record passive acoustic ocean observations in eastern Bering Sea and use with other observations to develop ambient noise monitoring program for BS
	Some passive acoustic recorders have been deployed on existing moorings in Bering Sea and Arctic
	Because coverage of acoustic recorders is incomplete, it is  inadequate for developing model of marine mammal presence/absence and program for long-term ambient noise monitoring
	What

· Increased knowledge about presence and absence of marine mammals

· Potential impacts of climate change on fisheries and marine mammal populations would be better understood

· Increased knowledge about ambient noise budgets of ocean

Who

· Marine mammal managers
· Subsistence users
· Marine shippers
When

· Immediate benefits – improve data on presence/absence of marine mammals

· Moderate term – data will lead to development of long-term ambient noise monitoring program

Where

Bering Sea, but increases understanding of GOA and Arctic
Risk

· With just a few data points, difficult to make broader assessments
Sustainability

· Assumes moorings are sustained.
	Cost: $59k in year 1 to deploy 3-5 autonomous recorders on existing moorings (ship time provided by other funding); $80k in year 2 to recover and deploy additional recorders, begin analysis; $81k in year 3 to recover and deploy recorders, prepare manuscripts and develop long-term ambient noise monitoring program for Bering Sea.
Cash v In-Kind:  Funding partners include NOAA PMEL and AFSC, NPRB and NSF. Ship time is all provided by other projects.
Risk: HIGH – funding from NPRB and NSF is short-term, 5 years. Russia moorings vulnerable.
Sustainability: Sustainable for 5 years. What happens then? Partners are long-term, but don’t necessarily want to do “monitoring” long-term.

OVERALL: Low risk for AOOS to fund the addition of these recorders.


	 Arctic

	Societal Goals*, Issues, and Stakeholders
	Product
	Existing Observations and Models
	Observation and Model Gaps
	Benefits
	Cost, Partnerships, Leveraging

	Goals
· Weather and climate 

· Living resources 
· Natural hazards 
· Maritime operations
Issue
· Changes to sea ice have impacts on coastal communities, shipping, industry activities and subsistence use
Stakeholders
· Coastal communities, subsistence users, sea ice forecasters, oil and gas industry, shippers
	Improved real-time observations and forecasts of sea ice (extent, thickness, characteristics, freeze-up, break-up) within the nearshore (50km) 

	Most sea ice observations from satellite imagery, which is limited to cloud-free days (unless use SAR) and isn’t as effective at observing thickness. Individual data points are mostly funded by NSF and are located in the Arctic Basin: Ice Mass-balance Buoy (IBM) network, moored ice-profiling sonar on Chukchi Plateau, and International Arctic Buoy Program network.  Supplemented with local knowledge from subsistence users and shippers and existing sea ice radars at Barrow and Wales.  

Current models do not explicitly simulate coastal landfast ice. NIC and NSIDC models are poor for thickness. Alaska NWS ice forecaster improves NIC forecasts by incorporating local ship and community observations.
	Since NSF presence is mostly in Arctic Basin, the biggest geographic gap is observations within the coastal strip out to 50km at key locations. A nearshore sea ice climatology and landfast ice atlas is a critical first step in developing improved nearshore weather and sea ice forecasts and in determining the location for additional ocean and weather stations to be placed for the ice-free season. In addition, historic NWS hand-drawn sea ice forecasts need to be digitized and included as part of this atlas. 

An additional step in developing improved nearshore weather and sea ice forecasts is real-time observations of sea level and ice motion by continuing the use of X-band radars and web cams at Barrow, the community of Wales on the Bering Strait, and other communities.  These could be augmented with observations carried out by Inupiaq sea-ice experts. 

Thickness measurements are needed for sea ice model assimilation (age of sea ice is now used as proxy for thickness, but rough measurement) – airborne measurements of thickness at 10, 50 and 100km scales are the only tool that makes sense to dramatically increase the precision of existing forecasts. 

Additional bathymetry is also needed.
	What

· Climate change researchers will have data for model improvement. Thickness is "the" parameter needed by forecast models. 

· Predictions for coastal erosion events will improve.
· Oil and gas and shipping industries operate with improved safety in the nearshore region and have reduced costs.
· Helpful in the management of marine mammals (and endangered species) by providing quantitative data on trends and real-time info
· Subsistence hunters will have increased safety – will know where thicker ice is for haulouts.
· Improve understanding of evolution and decay of nearshore fastice 
· Improved real-time sea ice forecasts. 
Who

· Benefits to coastal communities with better info on annual sea ice cycle. Community planning will be improved for coastal regions impacted by fastice and erosion.
· Good for subsistence hunters and whalers - fall whaling uses "big ice" for whale haul outs
· Oil and gas industry and shipping industries working nearshore will understand better local conditions.
· NWS sea ice forecasters
· Good for managers working with marine mammals (polar bears, walrus, etc) - need to know the extent of the thick ice to understand where walrus breed and feed
· Climate change researchers are helped because thickness is considered the "holy grail" by the sea ice community

When

· Immediate direct benefits w/real-time info.

·  Immediate direct benefits to the seasonal sea ice forecasts and forecasts of erosion potential along the coast.
· On-going efforts will contribute to atlas of nearshore ice characteristics
· Initial measurements of thickness will provide baseline. Ongoing measurements provide trends

· As data series extends over months and years, its value increases
Where

Arctic Ocean as well as Bering Sea and possibly wintertime Cook Inlet
Risk
· Helicopter flying for sea ice thickness is inherently risky over sea ice, but technology is well known and has been tested for accuracy so data return is LOW RISK.
· Other monitoring has low technological risk and benefits are likely to be achieved.
Sustainability
For thickness, goal is repeated measurements 2x (or more) per year in spring and fall. Near term = Sustainable after initial investment of instrument (< $200K). Long Term = Unknown, but cost per measurement decreases after initial costs are met.
	Cost:  Airborne measurement program is $240 in year 1 for equipment purchase, then $120k - $320k a year to fly and process data; about $80k a year for 2 years to build nearshore sea ice atlas; radars and local ice observers $100k each year for each location.

Cash v In-Kind: Possible NPRB or NSF potential. National need.  In-kind support from oil companies and communities likely.
Risk
· MODERATE = oil and gas (Conoco Phillips and Shell)and shipping likely to be potential partners; federal agencies tasked with relocation of eroding coastal communities could be potential partners
· Sea ice thickness component could be considered more of a research project, although it will directly impact the quality of current sea ice forecasts.
Sustainability
GOOD =  broad interest from industry, local communities and federal agencies

OVERALL: Moderate Risk; many potential benefits to a broad range of users


	Goals
· Natural hazards
· Maritime operations
· Weather and climate

· Homeland security
Issue
· Storm surges and coastal erosion are increasing in Arctic and Bering Sea communities and lack of data makes coastal navigation hazardous.
Stakeholders
· Coastal communities, NWS forecasters, community and emergency planners, AK DOT, industry, shipping
	Eventual: Local marine conditions with real-time updates year-round: ice and ice free seasons. Capability to map and predict erosion events and sea ice run-ups on beaches and determine risk scenarios: real-time wave conditions and forecasts for coastal communities
Phase I: Develop products listed above and add additional observing platforms during ice-free season
	Only a few weather stations exist in Arctic and mostly at community airports. NWS uses info from volunteer ships of opportunity and other local observations. 

Some wind and wave data from USACE and ADOT projects; USACE has installed bottom-mounted wave sensor in Chukchi. NWLON tide gauges at Red Dog and Prudhoe. Some rivers are gauged. MMS funded new met stations on the North Slope that have been turned over to NWS
Wave models are for local areas w/only 2-3 years data for each. Models of landfast ice development and decay do not exist and landfast ice affects coastal erosion.
WRF and Navy weather models.
	No long term records. Need more observing platforms: weather stations with ocean sensors, wave buoys and NWLON tide gauges.  Need better sea ice observations. 

Currently, there are no wave forecasts. Wave models w/longer term data sets for model validation are needed, as are better sea ice forecasts.  Need better information about sediment entrainment into sea ice and subsequent transport. Need to merge ice, winds, waves and 3 day forecasts to create Surf zone forecasts

We have a poor understanding of waves in ice-covered and partially partially ice-covered seas. Landfast ice regime subject to changes due to thinning of ice, which will affect coastal erosion and nearshore bottom (scours, etc.). There is no adequate data on the shelf ice-thickness distribution.
	What

· Coastal communities will be able to prepare for future coastal erosion

· Government agencies will know better when and if communities need to relocate or receive extra assistance

· Coastal engineers will have better data for constructing harbors and sea walls

· Marine shipping will be safer with better weather and wave information.

· Insurance industry will have better data to write risky insurance policies.

Who

· Coastal communities 
· Government agencies and planners; Division of Emergency Services

· Coastal engineers

· Insurance industry

When
Payoff is longer term. Too little known – huge geographic region.
Where

Arctic communities, also Bering Sea and GOA
Risk
Uncertain if you can develop reasonable forecasts for acceptable cost
Sustainability

Benefits will be ongoing, short and long term
	Cost: Planning workshop: $30k, $100k each approximately for additional wave sensors, weather stations, and ocean moorings. Modeling would be additional, but other projects starting to focus on that.
Cash v In-Kind:  Potential partners with state, ACE, villages – maybe cash, in-kind.  NSF and EPA funded research projects focusing on models.
Risk:  Tendency seems to be to wait until dire emergency and then address it rather than investing in proactive actions
Sustainability:  Impacts only a few villages with small populations – unknown if support will continue 

OVERALL: Low Risk for initial effort.



* Societal Goals (1) ecosystem health; (2) maritime operations; (3) public health; (4) living resources; (5) homeland security; (6) weather and climate; (7) natural hazards
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