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I. PROJECT SUMMARY

The Alaska Ocean Observing System (AOOS) is the regional association for Alaska managing the statewide and three regional coastal and ocean observing systems for the Alaska region.  The systems and the regional association are collectively referred to as AOOS.  The goals of AOOS are to provide quality processed and integrated data from a variety of sources and create information products and model forecasts to meet the needs of stakeholders including state and federal resource managers, commercial, subsistence and sport fishermen, oil and gas developers, shipping interests, Alaska Native communities, and researchers. The AOOS products are provided through a distributed, web-based information network.
The original 3-year proposal (requesting $2 million in Year 1) addressed a multitude of goals for developing and expanding ocean observing platforms, models and information products in Alaska’s three Regional Coastal Ocean Observing Systems (RCOOS).  This proposal was significantly scaled back to a 1-year only project for $750,000.  This revised project focuses on:

· Continuing to further statewide capacity in data management, modeling and product visualization using the established (although somewhat reduced) data management team and Modeling and Analysis Group (DMAG) at the University of Alaska Fairbanks in conjunction with the Arctic Regional Supercomputing Center; and

· Continuing the implementation of the Prince William Sound (PWS) Ocean Observing System pilot project that collects observations for use by stakeholders and develops and tests forecast models as a demonstration of an end-to-end observing system in Alaska by focusing on continued development of a suite of forecast models for use in PWS and elsewhere in the state.  Funds in this proposal complete development of a real-time data assimilated ROMS ocean circulation model and an NPZ biological model.
II. PROGRESS AND ACCOMPLISHMENTS
A. Data Management and Analysis Group: Dr. Mark Johnson, Lead PI
The Data Management and Analysis Group develops data management and communications products, data visualization tools, and satellite remote sensing products.
Data Management and Communications (DMAC) 

The DMAC team continues to demonstrate its ability and knowledge in both data management and communications and is well connected with the national effort. Data Manager Rob Cermak serves on the national DMAC committee and has a key role in writing DMAC planning documents. Significant real-time data is now on line and available to stakeholders, along with the popular web-cams from a number of statewide locations.  DMAC is working directly with stakeholders in PWS, Coast Guard Search and Rescue, and others to update and improve the web pages. AOOS, in collaboration with the North Pacific Research Board, has hired a software engineer to launch the Alaska Marine Information System which will include a project and metadata browser that provides an easy to use web-interface for Alaskan projects and datasets. To meet national standards, the project and metadata browser will search the AOOS data records to automatically update the status of our data holdings. Experience gained through this effort will apply to the development of the broader metadata browser necessary for allowing stakeholders to search for specific data. New data streams acquired by AOOS will meet IOOS metadata standards; however, at present we acquire as much data as possible with the hope that future funding will allow a dedicated data handler to work with data providers to create relevant metadata.

Data Visualization

Data visualization has become a shared task among the full AOOS team. “Custom pages” have been developed for Barrow, Cook Inlet and Prince William Sound. The Barrow page displays SAR data along the North Slope. The positive response to the Barrow page sets the stage for developing similar pages for Nome and Kaktovik. The Cook Inlet page provides AMSRE sea ice data, AVHRR SST data and FNMOC sea ice data. It provided HF radar data in real time during its operation through November 2007. Similarly, a Prince William Sound “boaters’ page” has been created that integrates tide tables with buoy data and marine forecasts. It also provides the webcams, weather, tide data and tables, RAMS forecasts and SWAN wave height data. The AOOS web programmer accepted a job offer elsewhere, and we are now searching to fill that position to provide an improved navigation and “look and feel” to our web pages.
Satellite Data Products 

The AOOS satellite technician was eliminated this year due to funding cuts. However, as noted above, the AOOS web programmer resigned in early 2008. Those funds are now being used to keep the satellite technician at one-third time until such time as the web programmer position can be filled. Satellite data is critical to AOOS stakeholders because it provides geo-referenced MODIS, AVHRR, SAR, and GOES data sets for display of SST, visible imagery, sea ice concentration, sea ice extent, chlorophyll-a, and SAR-derived winds. We are working on producing the monthly means from these data streams (the climatology) to meet stakeholder needs.
B. Prince William Sound Demonstration Project: Dr. Carl Schoch, Lead PI
Ocean Forecasts

The PWS demonstration project is progressing under the leadership of PI Dr. Carl Schoch, with some components delayed until additional funding is secured. Funds provided by other partners are being used to develop other components of the project. Funds in this proposal are being used to complete 2 of the 4 major AOOS models: the ROMS model and the NPZ model.  In September 2004, UCLA and JPL ocean labs were asked to design a numerical framework to help advance the knowledge of Prince William Sound (PWS) ocean dynamics.  Ocean circulation forecasts and error estimates are based upon a nested series of spatial domain models using the Regional Ocean Modeling System (ROMS).  ROMS uses a terrain-following vertical coordinate and represents the current state-of-the-art.  Specifically, UCLA's responsibility is to build a PWS configuration of ROMS nesting capability.  Three nested grids have been generated with a mesh size of 11, 3.6 and 1.2km encompassing respectively the whole Gulf of Alaska (GOA), the central coast of Alaska and PWS (the latter extends to the Copper River delta to make sure this important source of freshwater for PWS is included at the finest scale).  Our preliminary ROMS implementation for PWS and the nearby GOA coastal oceans shows very encouraging results when compared to observational data from moorings and drifters. We also are continuing the AOOS investment in ecosystem modeling of PWS in this grant cycle.  This is the last year of fully funded development work for both the ROMS model and the NPZ models and an update of the respective efforts are detailed below. 

JPL ROMS Project Progress Report (by Dr. Yi Chao)

For the past six months, we have concentrated on the affects of freshwater influence on the circulation within the PWS region.  Coastal freshwater discharge has been identified as being a primary driving mechanism of local coastal circulation in the GOA and PWS.  In order to incorporate this freshwater into ROMS/PWS, a digital elevation model (DEM) of Wang (2004) is used to simulate freshwater discharge into GOA and PWS.  The model is forced by air temperature and precipitation data either from the WRF/RAMS model or from NCEP reanalysis data.  The model also includes glacier, snow storage, and melting processes. The freshwater discharge has been divided into point sources (big river) and line sources (gridded coastlines).  We have applied this model in three ROMS model domain in the North Pacific Ocean/GOA regions.  Figure 1 shows simulated freshwater locations and strengths in ROMS/PWS domain.
[image: image4.wmf]
Figure 1: Simulated freshwater discharge (the size of dot represents the strength of the discharge). The colored map is the digital elevation used in the model.
We validated the runoff of the point source (the Copper River) to runoff observed (Figure 2) showing reasonably good agreement. 
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Figure 2: Annual cycle of the freshwater discharge of the Copper River.  Left: the simulated freshwater discharge; right: estimated Copper River runoff from observation.  We are applying this fresh-water forcing to the nested ROMS models.

University of Maine Project Progress Report (by Dr. Fei Chai)

As a part of the modeling effort by AOOS in PWS, we have developed and incorporated a marine ecosystem model into the circulation model.  The circulation model is based upon the ROMS described above, which has been configured for the GOA with the highest spatial resolution (1.2 km) for the PWS.  The marine ecosystem processes are based on the Carbon, Si(OH)4, and Nitrogen Ecosystem (CoSiNE) Model, which consists of multiple nutrients and plankton dynamics (Chai et al. 2002; 2003).  In collaboration with Dr. Yi Chao’s group at the JPL/NASA, we have used one version of the PWS circulation model to implement the CoSiNE model, and conducted simulations to test model structure and parameters.  The ROMS-CoSiNE has been forced with atmospheric modeled wind and heat flux for GOA and PWS region, using January 1 to December 31, 2004 as a testing period.
We have successfully coded the CoSiNE model into the PWS ROMS, and are able to conduct several coupled model runs for 2004.  The ecosystem model is able to reproduce the seasonal cycle of phytoplankton growth dynamics, which depends on the light, nutrients, and temperature for PWS.  We have started to analyze the model results, and noticed a few technical issues related to both circulation and ecosystem models.  First, the version of the circulation model for PWS hasn’t incorporated rivers and tides, which creates a couple of problems for transporting nutrients.  For example, there is not enough vertical mixing due to the lack of tides, and the lack of freshwater input from the rivers tends to reduce the vertical stratification.  These effects seem to balance each other, which produces reasonable nutrient concentrations, but for the wrong reasons.  We plan to test these two effects with the new version of the ROMS for PWS.
Second, the CoSiNE model needs to be retuned for the shallow regions, such as areas with water depth less than 5m in the PWS.  One issue has to do with the water-benthic interaction: the sinking organic particles hitting the bottom need to be dissolved into the water column as nutrients.  The results from the current ROMS-CoSiNE model show these particles tend to accumulate at the bottom, which generates unrealistic features.  We plan to incorporate a simple benthic model to deal with this issue.

For the past 10 months, we have made substantial progress in terms of developing and testing an ecosystem model for the PWS.  A few technical issues need to be resolved before we evaluate model results with available observational for the PWS.  Here is a brief outline for ecosystem modeling activities: 1) continue to implement and test the CoSiNE model with the latest ROMS code for the PWS; 2) analyze the PWS ROMS-CoSiNE model results; 3) conduct long term model simulations to examine seasonal and interannual variability; 4) conduct near real-time simulations and prepare for the field experiment during August 2009.  Our long-term modeling goals are to establish coupled circulation-ecosystem models that are capable of producing real-time and forecasts of nutrients, plankton, and marine habitat for key fisheries for PWS and the northern shelf of the Gulf of Alaska.
III. ISSUES

A.  Funding uncertainty

AOOS began operating in the summer of 2005 using a $2 million FY 2005 earmark.  That earmark was reduced to $1.7 million in FY 2006.  Following a competitive process, AOOS was awarded $750,000 in June 2007, and following another competitive process for FY 08 funds, an additional $1 million in summer 2008. This funding variability and uncertainty continue to make it very difficult to develop and sustain a program, hire and keep qualified personnel, and proceed forward with long-term plans.  The reduction in 2007 required AOOS to drop its financial support for the Amukta Pass and Southeast mooring programs and the Barrow ice radar, reduce staffing for the DMAG group, and significantly pare down the goals for the Prince William Sound pilot project.  These are significant losses to the AOOS stakeholders since they are in addition to the loss of the Bering Strait moorings and work in Cook Inlet/Kachemak Bay in 2006.  With the recent record minimum Arctic ice in summer 2007, there is a pressing need for improved monitoring and forecasting capability in Alaska—the U.S. Arctic—for marine navigation and safety and to continue to understand climate change. The additional funds in 2008 will only allow for the core data management group to continue, and to fund the Prince William Sound demonstration project.
We note this again: If the AOOS program is looking at approximately $2 million a year as its base funding for the near future (as opposed to ramping up from a $2 million minimum), the AOOS board likely would re-consider how we approach the issue of expanding observation capacity in the three AOOS regions.  The board may consider focusing more of its financial resources on the data and modeling components of AOOS and using those to integrate existing observation efforts and develop stakeholder products, although these would have less utility with fewer observations.  In all cases, we will continue our existing efforts to leverage the AOOS data system with other agency programs that might have future funding for observation components.

B.  Future of HF Radar

Although funds are not included in this project for HF Radar, the use of this technology is critical for the future of AOOS in Alaska. The major issue regarding the use of HF radar as a tool in Alaska’s ocean observing program relates to the lack of electricity at remote sites and the need for a robust, cost-effective remote power source.  Major funding is required to develop and maintain a team to work on HF radar year round. Apparently this is an issue of concern to other Regional Associations, and thus, might be appropriately addressed at the national level. We are exploring how to tap into existing power infrastructure in Prince William Sound because the HF radar there (as elsewhere) is critical for data assimilation into models. This continues to be a critical issue for AOOS.

C.  DMAC and MAG development without national standards

A key challenge has been to develop the AOOS DMAC and MAG programs without clear national standards.  The current DMAC planning documents are fairly generic.  These teams are closely tapped into the national DMAC Steering Team.  In the absence of clear guidance, AOOS is moving forward on its own by making its own connections with DMAC teams from other regional OOSs.  The AOOS DMAC plan was adopted by the AOOS board at its March 20, 2007 board meeting.

D.  Modeling needs

The ocean circulation models being developed for Alaska waters depend on the boundary conditions identified through large-scale North Pacific models.  The other Pacific Ocean observing systems will rely on these large-scale North Pacific models, as will international efforts such as the Global Ocean Observing System (GOOS).  IOOS needs to address the issue of what are national responsibilities for modeling, and what are regional responsibilities.

Alaska’s largest challenge is with ecosystem based management and models to support these efforts.  There is still significant uncertainty regarding this. A strategy should be developed to build a modeling component that will build on and share expertise at the local level and nationally.

E.  Interaction with global efforts

An Arctic GOOS is reportedly under development, as is SAON – a Sustained Arctic Observing Network.  Since Alaska is the U.S. Arctic, the question arises regarding the role of AOOS in these efforts.  This is still to be defined.  PICES, an international scientific organization, also has interest in developing a North Pacific GOOS alliance.  How should AOOS play in this arena?

F.  Expectation management

Given the uncertainty of future funding, AOOS staff has had a difficult time “selling” the IOOS program, particularly to commercial fishermen and other industry sectors – potentially our largest customers and stakeholders.  We need to develop a national strategy for this that can be used at the regional level.

G.  Transition from research to operations

We are going to find it challenging in Alaska to transfer many of our observing system components into an operational system.  Given our remote coastline, vast distances to ship and human support, and extreme weather conditions, our systems will need substantial time and funding to become truly operational.
IV. KEY PERSONNEL
The AOOS Data Management team lost its web programmer in October 2007.  We are in the midst of hiring a replacement, but in the meantime, have been using the personnel funds to fully fund the other DMAG staff, including the satellite technician.
V. BUDGET ANALYSIS
Budget expenditures are lagging somewhat behind the project proposal because of an attempt to use up all prior year funds in an attempt to fully fund the staff.  We are likely to request a one year extension. All financial reports are up to date.
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