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Prepared March 24, 2009 by Molly McCammon, AOOS Executive Director     

I.  GOALS AND OBJECTIVES:  Accomplishments as of February 28, 2009
These accomplishments were achieved by the AOOS project leader, Molly McCammon and the AOOS subcontractors: the Alaska SeaLife Center (ASLC), the University of Alaska Fairbanks (UAF), and Prince William Sound Science Center/Oil Spill Recovery Institute (PWSSC/OSRI).  

A. Identify Additional Stakeholders and Stakeholder Benefits; Develop Education and Outreach (ASLC – Nora Deans, AOOS Education Director) 

COSEE Alaska
Since the launch in September 2008 of Alaska’s Center for Ocean Sciences Education Excellence, (COSEE Alaska) as the AOOS major education and outreach effort, we have hired a leader in marine education, Marilyn Sigman, as our fulltime marine education specialist for COSEE activities. In October, Dr. Ray Barnhardt and science fair consultant Alan Dick hosted a workshop for school districts to launch the ocean science fairs and identify ocean science projects with substance and currency. Three fairs are already underway: Lower Yukon Kuskokwim, Unalaska. Winning projects will be judged via “cyberfairs” at the Alaska State Science and Engineering Fair in Anchorage March 27-29, 2009.


In January, COSEE Alaska, along with AOOS and the North Pacific Research Board, sponsored the third annual Communicating Ocean Science Workshop at the 2009 Alaska Marine Science Symposium in Anchorage. We also sponsored popular luncheon presentations by the National Ocean Science Bowl and Polar Palooza. COSEE Alaska launched a preliminary website and staff participated in biweekly calls for the COSEE Web Working Group, monthly COSEE Council calls and attended the national COSEE Council meeting at the Smithsonian in early November. Molly McCammon and Nora Deans also attended the opening of the Smithsonian’s new Sant Ocean Hall located at the National Museum of Natural History. Deans and McCammon will attend the annual national COSEE Network meeting in early May in South Carolina. 

“Voices of Climate Change” Videos

AOOS worked closely with the Alaska Marine Conservation Council, Alaska SeaGrant and COSEE Alaska to produce short videos that feature scientists and Alaska Natives talking about ocean climate change in northern seas. These will be featured on our websites as well as available on DVDs by summer.
National Federation of Regional Association and IOOS 
AOOS continues to network nationally through IOOS and the National Federation of Regional Association’s (NFRA) Education and Outreach Committee, participating in monthly teleconferences. In January, Molly McCammon and Nora Deans attended a two-day storytelling and data visualization workshop in Baltimore, hosted by COSEE Networked Oceans World with support from NSF and NOAA, where the RAs shared highlights of their outreach programs. 

AOOS shared with this group its report inventorying regional, national and international education programs. Nora Deans is working with a small subgroup to develop two parallel projects for use by the RAs --a directory of all outreach programs noting “best practices” as well as further exploring the use of data visualization to develop excellent tools for sharing real-time data with stakeholders, and formal and informal educational audiences. In late June, the group will convene a small planning meeting in Monterey to develop a potential workshop/meeting on this topic, following the National Marine Educators Association at Asilomar. At that meeting, Molly McCammon and Nora Deans will be presenters on a panel with other RAs to share current outreach programs and IOOS key messages. 

Prince William Sound Field Experiment

It’s been twenty years since the Exxon Valdez oil spill and AOOS is working with other PWS science and outreach organizations to develop outreach activities for the Prince William Sound Field Experiment Pilot Project this summer.

Educational Advisory Board and Teacher Workshops 

AOOS plans to convene its Education Advisory Board in the summer to assess the AOOS website and potential tools for using real-time data in the classroom. We’ll also work with COSEE Alaska in developing professional development workshops and distance learning courses that use real-time data from Alaska’s seas.

Regional and National Outreach

New brochures, traveling banner exhibits and press kits are in design and development, and extensive outreach efforts continue including presentations and participation at state and national symposia. 

B. Expansion of Observing Capacity:  AOOS Region 1: Gulf of Alaska

Nitrate Monitoring at the GAK1 Mooring (UAF)        
AOOS is no longer providing funds to this project, although data is still made available via the web and compiled in the AOOS data base. Funds were used to acquire two Satlantic In Situ Ultraviolet Spectrometer (ISUS) sensors to determine nitrate concentrations in seawater for periods up to one year. Nitrate is a key nutrient controlling primary production in the surface layer of coastal waters in the Gulf of Alaska. The ISUS sensors were successfully deployed on the GAK1 mooring in the Gulf of Alaska starting in 2005. This mooring is the termination point for the oceanographic Seward Line that provides data for the longest running oceanographic time series in Alaska waters.   

GOA ocean observation scientist – and AK Harbor Observation Network (ASLC)
The GOA implementation plan development included detailed design of combined atmospheric and ocean observing systems intended for deployment at the entrances of Alaska’s ports, harbors, and marine terminals. This conceptual network of coastal stations, originally known as “Harbornet” but now called the “Alaska Harbor Observation Network.” The Alaska SeaLife Center (ASLC) was funded by AOOS to design and test a prototype data collection station to be installed at Seward Harbor and to further develop aspects of the data dissemination and archiving system leading to expansion of the network to other harbors across the State. The ASLC in turn contracted the University of Alaska Anchorage (UAA), School of Engineering in August 2008 to lead technical aspects of the prototype station design, data collection configuration, installation at Seward Harbor, and monitoring of performance.  An Alaska electronics firm specializing in remote coastal data collection systems, Micro Specialties, Inc., was hired by ASLC in August 2008 to support hardware configuration, installation, and testing of the equipment.
The final design of the prototype system, including a feature contracted separately by NOAA National Weather Service Alaska Region to transmit radio tsunami warning messages, has been submitted to a number of public agencies in permit applications to build and operate the system.  These permits are still pending, so no installation has occurred. All sensors and major manufactured components are purchased and most have been delivered.  Thus far, a power budget and related experience indicate that a solar panel can recharge batteries for about half the year at the latitude and in the conditions of Seward, but winter conditions call for an alternate method, possibly a wind turbine.  Installation of the breakwater instrument station will take place as soon as possible, likely in May.  
Southeast moorings (PMEL)

The deployed moorings were recovered in March 2007 and provided very good data.  The moorings have not been redeployed due to loss of future funding and a decision to analyze existing data first.  
Cook Inlet Nutrients and Chlorophyll (PWSSC/OSRI) 

These activities occurred only in year 1 of the grant and not in year 2.
Continued operation of Surface Current Mapper (UAF – Dr. Mark Johnson)

In order to provide HF radar data during the Prince William Sound Field Experiment in summer of 2009, we will deploy generators and battery banks to the two radar sites and make them operational from July 15th through August 5th, 2009. We have contracted the Auklet from July 6-16 to carry four UAF investigators to the Knowles and Shelter Bay sites. We will arrive on site and clear brush and transport all gear to the beach and install a biodiesel generator at each site. We expect to begin powering up both sites by the 13th or so and configure the radar and test the satellite telecommunications. Our goal is to be operational by 15 July to give three days to test data transmission and give Yi Chao at JPL time to “spin-up” his model and work out any issues with initialization. We will monitor the data flow from Cordova, and plan to have webcams at both sites to help identify problems and facilitate repair remotely. The two biodiesel generators are designed to run for six hours and charge a battery bank that will power the HF radar for 18 hours. Timing is such that the biodiesel generators will turn on each morning so we can monitor them from Cordova. If either generator fails, we will run out to the site the fix the problem. On August 5th, we again have the Auklet chartered and will begin decommissioning both sites and remove as much gear as possible.
Prince William Sound – A Demonstration Program for AOOS (PWSSC/OSRI; Lead PI: Dr. Robert Campbell; Co-PI Dr. Carl Schoch)

The PWS pilot project is progressing as planned. Funds in this proposal are being used to complete the major AOOS models and prepare the observational platforms for the observing system experiment (OSE), which will be conducted July 15 to August 7, 2009 (see http://ak.aoos.org/aoos/fieldexp/index.html).  Scott Pegau has coordinated with other investigators to begin developing a sampling plan for the summer.  The sampling plan is necessary to establish boat support needs in order to put out ship service bid packets.  The plan has been enhanced through a commitment from the Oil Spill Recovery Institute to provide an additional $42,000 to help bring autonomous underwater vehicles to Prince William Sound to add to the hydrographic measurements being collected during the field experiment.  Furthermore, a commitment for providing oil spill response buoys was obtained from Alaska Clean Seas.  Sampling stations and lines for the OSE are shown in figure 5.
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Figure 5.  Sampling stations for the 2009 Observing System Experiment.
SNOTEL Gauges for Meteorological and Precipitation Data (Rick McClure, NRCS)

Following discussions among the PWS investigators the decision was made to postpone deployment of the remaining stations until long term maintenance funds can be secured. The other eight weather stations are operating very well.  The station at the Nuchek Spirit Camp was upgraded with a new telemetry system and Starband satellite broadband service and that station was also upgraded with a real time web camera.

Central PWS Mooring (Rob Campbell, PWSSC)

This mooring was intended to help determine the magnitude and frequency of water renewal in deep basins of PWS.  However the project has not yet made it through the state permitting process and the deployment of this mooring has been postponed until the required permits are secured.

Real-time telemetry for the Copper River stream gauge (USGS)
With real-time data telemetry provided by AOOS, discharge measurements from the Copper River seasonal stream gauge (waterdata.usgs.gov/nwis) were assimilated into the ROMS ocean circulation model.  An MOU was in place between the PWS Science Center and the U.S. Geological Survey for the long term operation of this gauge, but funding is no longer available.
Thermosalinograph/fluorescence surveys (PWSSC)

Supplemental hydrographic data was collected with periodic boat-based surveys from the spring of 2007 through fall 2008. The F/V Alena K is instrumented with a thermosalinograph to acquire underway measurements of near-surface temperature and salinity, a fluorometer to measure chlorophyll, and a transmissometer to quantify turbidity. From spring 2007 to January 2008, the F/V Alena K also conducted CTD casts at seventeen locations during each survey with the goal of estimating the seasonal cycle of freshwater content in the sound. The high speed thermosalinograph cruises continued with four cruises in 2008, but has been discontinued in 2009. 

National Data Buoy Center weather and ocean buoys (Mike Burdette, NDBC)
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The NDBC with AOOS support has deployed an experimental buoy in Montague Strait.  This buoy measures directional waves and water currents in this important entrance to the Sound.  The new buoy includes an ADCP provided by AOOS and is transmitting data in near real-time.  The measurements made by the NDBC buoys help provide better data on weather and current patterns in PWS and the Gulf of Alaska.  

Mooring enhancements to measure biophysical coupling (Mark Halverson, PWSSC)
Mark Halverson has been hired to replace Jennifer Ewald as the primary physical oceanographer associated with this project.  He arrived in Cordova in January, just in time to attend the PWSOOS field experiment planning meeting in Anchorage.  Prior to Mark’s arrival the conductivity-temperature loggers that are part of the oceanographic moorings were sent to SeaBird for refurbishment and calibration.  Since his arrival, Mark has been working to service the acoustic doppler current meters (ADCP) and other mooring components.  The subsurface moorings in Hinchinbrook Entrance and Montague Strait will be in place by the beginning of April.
Nearshore moorings (Dr. Robert Campbell, PWSSC)
A pilot mooring was deployed in Port San Juan, near the Armin F. Koernig hatchery, from October 2007 to November 2008.  Several lessons were learned from the pilot moorings; issues with galvanic corrosion and ground loops were diagnosed.  Based on those lessons, new instruments with opto-isolation were purchased.  

Preparations are underway for the two new moorings at Lake Bay and Naked Island.   As well as new CT recorders, the discovery of cracks in the optical heads of two existing fluorometers necessitated the purchase of two new fluorometers.  The logging and communication electronics have been purchased and configured.  All enclosures and mooring hardware is in place, and it is anticipated that all the moorings will be deployed in mid March.  The Naked Island site does not have a starband system, and it appears that a cellular modem uplink will be nontrivial (the local cellular carrier has very narrow hardware requirements).  The float on Naked Island also has a large oil spill response barge moored to it, which would endanger the telemetry cable.  Plans are going ahead to deploy the Naked Island mooring with internal logging, and data will be downloaded as often as possible during the field experiment.  Real time data will be made available to the modeling groups through the AOOS website.

Weather forecasts (Dr. Peter Olsson, AEFF)
The PWS Observing System provides for many weather observations within a relatively small area.  Using these data, the Alaska Experimental Forecast Facility (AEFF) operates two weather models for PWS that have much finer resolution than the current National Weather Service mod​els.  Where the NWS now only has forecast domains with grid spacings of about 12 km, the mod​els developed by AEFF allow for forecasts on domains with grid-spacings as small as 4 km, and even smaller grid-spacings (down to 1 km) for case studies.

The Weather Research and Forecasting (WRF) system is now primarily used for the atmospheric modeling in PWS and is compatible with NWS requirements. The WRF modeling system is intended to be a next-generation mesoscale assimilation and numerical model system. The model is in continuing development by a group of agencies including NCAR, NOAA, DOD AFWA, FAA, University of Oklahoma, and others.  The AEFF runs the WRF model once a day on their Beowulf Linux cluster or, optionally, at the Arctic Region Supercomputing Center. Comparisons between model forecasts and point observations are on-going.

Wave forecasts (Dr. Vijay Panchang, TAMU)
Surface waves constitute an extremely energetic component of the physical oceanography affecting coastal Alaska.  Waves create turbulent effects that can be orders of magnitude larger than baroclinic and barotropic currents that can overwhelm the latter to the extent that even the identity of the currents can periodically be destroyed.  From a practical standpoint, information about the wave conditions in the Alaskan coastal areas is needed to assess the fate of oil spills and related recovery efforts and safe boat/ship operations.  Because buoy and satellite altimeter measurements of waves in coastal waters suffer from spatial and/or temporal sampling limitations, the grid-based wave model SWAN is being developed to make wave predictions for both oil spill response and marine safety applications in PWS.  We are using in situ wave observations from NOAA buoys for validation of model results.

Considerable experimentation has been performed to identify the most appropriate domain and grid choices to obtain optimal results.  In addition to NOAA/NCEP wind fields, the use of regional wind fields like WRF and RAMS has proved to yield decidedly better estimates of wave conditions inside the Sound; this is primarily due to improved spatial coverage. However, there are some drawbacks in the sense that the latter wind fields are produced less frequently than the NCEP products. This can be a disadvantage to extended forecasting and the frequency of forecast production. Based on advice from PMEL’s oil spill modelers, wave-induced surface drift velocities are also now produced by way of forecasts, along with significant wave height, period, direction, and other data.

Prince William Ocean Modeling (Dr. Jim McWilliams, UCLA) and Data Assimilation (Dr. Yi Chao, JPL)
Work has focused on the implementation of a 3-dimensional variational data assimilation (3DVAR) scheme (Li et al. 2008) into the PWS ROMS configuration.  The 3DVAR data assimilation methodology was selected because of its ability to propagate observational information, which is often sporadically and irregularly distributed, in both the horizontal and vertical directions through an advanced error covariance formulation, as well as its computational efficiency that enables real-time operational forecasting.  The ROMS 3DVAR is designed to assimilate all types of observations simultaneously and reliably. The implementation of a new two-step, multi-scale version (MS-3DVAR) of this scheme has been which treats both the large-scale and small scale impacts of the observations on the model fields has been completed.  The ROMS configuration used consists of a 3-level nested configuration covering the Prince William Sound at 1-km resolution, the northeastern Gulf of Alaska (GOA) at 3-km, and the northeastern Pacific Ocean at 9-km. Preliminary test runs have been completed for the period 15 July – 15 August 2004.  The primary data sources available during the period are AVHRR sea surface sea temperatures, HF radar surface currents and a limited number of vertical profiles of temperature and salinity during late July/early August.

Figure 1 shows comparisons of observed S-N cross sections of temperature and salinity (upper panels) for 30 July 2004 with the ROMS simulated (middle panels) and the differences between them (lower panels).  Though there are broad similarities in pattern (near surface waters are fresher and warmer in the north), certain model deficiencies (mixed layer slightly too deep) result in some substantial differences in temperature and salinity (lower panels), especially in the depth range between 5 and 25 m.  These differences can be as large as 3 – 4 C in temperature and 2 PSU in salinity.  Figure 2 shows that substantial improvement can be obtained using the  ROMS version that includes the MS-3DVAR scheme and assimilates these observations.  Differences in temperature are reduced nearly everywhere and are generally less than 1 C.  For the salinity, the improvement is most apparent below 25 m, where the differences are reduced by more than 50% to less than 0.25 PSU.  The differences are reduced above this level as well, but remain larger than desired in a range of 1 to 1.5 PSU.  

Figure 3 shows that the improvement obtained with the data assimilation persists in a comparison with all available vertical profiles within the PWS during the period 15 July – 15 August 2004.  This figure shows the bias, RMS differences and correlation of the ROMS simulated (blue curves) and ROMS with MS-3DVAR (green curve) against the observations.  For the temperature, the bias and RMS differences are reduced substantially at nearly all depths.  The bias and RMS differences are within comfortingly small, less than 0.5 at all depths.  For the salinity, the improvements are most clear below 25 m (as noted above for the cross-section) and as noted above are unacceptably large above this level (bias exceeding 1 PSU, RMS approaching 2 PSU). The correlations are similar for both the simulation and MS-3DVAR runs, though there is some increase in the near-surface temperature correlations in the MS-3DVAR run.  We note that the number of profiles (approximately 20) may be too small to obtain robust results on the correlation. Our current development efforts are focused on reducing the errors in the near surface salinity.  We expect that more advanced QC procedures, which are under development, will be one of the modifications required.
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Figure 1. South-north vertical cross-sections of temperature (left) and salinity (right) for 30 July 2004. The upper panel is the observed, the middle the ROMS simulated and the lower panel is the difference between them.
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Figure 2. South-north vertical cross-sections of temperature (left) and salinity (right) for 30 July 2004. The upper panel is the observed, the middle the ROMS data assimilation run and the lower panel is the difference between them.
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Figure 3. Mean bias (left), RMS differences (middle) and correlations (right) as a function of depth for ROMS simulated profiles compared with all available observed profiles within the PWS during the period 15 July – 15 August 2004.

NPZ: The ecosystem modeling for the Prince William Sound (Dr. Fei Chai, UM)
As a part of AOOS Prince Williams Sound (PWS) operational modeling activity, nutrient-phytoplankton-zooplankton (NPZ) processes have been incorporated into the ROMS circulation model. Dr. Chai at the University of Maine has been collaborating with Dr. Yi Chao and his group at UCLA and JPL for the past 18 months, and have successfully implemented a NPZ model into the 3 level nested ROMS (Regional Ocean Model System), with 1 km resolution (level 2) for the Prince Williams Sound region. The NPZ model is based on the Carbon, Silicate, and Nitrogen Ecosystem model (CoSiNE, Chai et al., 2002), which was developed for the equatorial Pacific and modified for the Gulf of Alaska and PWS. We have conducted several ROMS-CoSiNE model simulations, and preliminary analysis focused on seasonal cycle of 2004. Some ROMS-CoSiNE results have been presented at the PWS PI meeting in January.
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Figure 4.Comparison between the modeled sea surface temperature (SST) and chlorophyll (right panels) and the satellite observed SST (AVHRR) and chlorophyll (MODIS) (left panels).

Model-data comparisons  for May 2004 are presented in figure 4. The ROMS-CoSiNE captured the phytoplankton spring bloom, which compares well with MODIS derived surface chlorophyll values. The circulation model tends to produce colder surface temperature comparing to the satellite data. We are in the process of conducting more detailed model-data comparison for model domain.

Model results have not yet been compared with in situ observations A joint proposal to NPRB was developed with Dr. Tom Kline at the PWS Science Center to evaluate the ROMS-CoSiNE model performance with in situ observations. These comparisons will include the temperature, salinity, nutrients, oxygen, and plankton biomass, especially focusing on a few key sections where the field measurements were conducted. In the near future, integration of the ROMS-CoSiNE model will continue, in preparation for the 2009 PWS field experiment. The goal for the ROMS-CoSiNE modeling work during the 2009 field experiment is to produce near real-time fields of nutrients, oxygen and plankton biomass for the PWS, to be distributed via the JPL website.
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C. Expansion of Observing Capacity:  AOOS Region 2: Bering Sea and Aleutian Islands
Amukta Pass moorings (PMEL)
Amukta Pass (sill depth ~450m) is a key passage for monitoring volume transport and other fluxes from the North Pacific into the Bering Sea. Four moorings were deployed in May 2006 and recovered in February 2007 in Amukta Pass.  All ADCPs functioned for the entire period as did the Micro-CATs.  In addition, during deployment and recovery, a series of 5 CTD casts were done across Amukta Pass.  All of these data will be available on the PMEL data server and will eventually be on the AOOS website.  The important accomplishment of this deployment is that the instruments functioned for 10 months with the new battery packs.   All four Amukta moorings were redeployed in February 2007 with recovery planned for March 2008 using non-AOOS funds. 

Maintaining and Enhancing Physical and Nitrate Monitoring of Bering Strait (UAF)
The data are now part of the AOOS web site and data archive, and the monitoring continues, uninterrupted, with Federal support. These activities were a stopgap measure to ensure an uninterrupted time-series of flow measured through Bering Strait. NOAA and NSF have now partnered to maintain this mooring at least over the next several years. Funds for physical oceanographic moorings for the first year were a one-time support that enabled AOOS to acquire the data as soon as mooring are recovered and the data processed. Funding in year two was for operational costs to place nitrate monitors on the Bering Sea moorings. The data are now part of the AOOS web site and data archive, and the monitoring continues, uninterrupted, with Federal support.

D. Expansion of Observing Capacity:  AOOS Region 3: The Arctic
Monitoring sea ice edge and motion (UAF)
Real-time information on sea ice motion and the position of the sea ice edge continues to provide data on the extent, velocity and evolution of coastal sea ice. The installation of the radar is complete, and data are being logged and available on the AOOS web site. The ice edge radar provides useful data to coastal residents near Barrow and to researchers at UAF and elsewhere. Preliminary data suggest that the “break out” events that remove ice from the nearshore zone may be related to “flickering” of the radar images in the moments before the event. Data are being collected to further explore this possibility and understand whether and how it can be used to improve marine safety. These funds were used for hardware upgrades for the sea ice radar and for support of a graduate student. The radar site continues to operate using non-AOOS funds, and the data are being integrated into the AOOS data archive and website. Present funding precludes expansion of the Barrow site to other sites.

E. Integrate Data across Components, Regions, Agencies, Funding Sources 

Data Management and Communications (DMAC) (UAF)

Significant real-time data is now on line, a substantial amount of physical oceanographic data from Alaska’s waters is available to stakeholders, national archives, and via our web site, and our popular web-cams from a number of statewide locations are on the AOOS web site as well.  The DMAC is collaborating with the Coast Guard Search and Rescue, the North Pacific Research Board, Minerals Management Service, Barrow Arctic Science Consortium and others to provide data to state and federal agencies.  

DMAC is now the Data Management and Analysis Group (DMAG) because its goal includes analysis of data streams and creation of information products. This group is helping create national guidelines through our Data Manager Rob Cermak who serves on the national DMAC committee and has a key role in writing DMAC planning documents. AOOS PI Mark Johnson is part of the IOOS Modeling Committee that is developing plans for modeling at the national level and discussing how to transition IOOS models to become operational.

With supplemental funding from the North Pacific Research Board, AOOS has developed the Alaska Marine Information System to provide a web-interface to search for Alaskan projects and datasets. The project and metadata browser meet national standards and automatically updates the status of our data holdings to allow stakeholders to search for specific data. New data streams acquired by AOOS meet IOOS metadata standards, however, at present we acquire as much data as possible with the hope that continued funding will allow a dedicated data handler to work with data providers to create relevant metadata. A presentation of AMIS was broadcast in mid March 2009 statewide and to listeners in Seattle, WA and Silver Springs, MD who learned about our data holdings and project information.

AMIS is a project and data browser to let stakeholders, scientists, and managers interactively search for projects and data across Alaska. Our goal is for stakeholders to be able to search on-line to find specific data and have it formatted to their specifications, search for and visualize different projects and their study areas and access data relevant to those searches.  To meet their needs, the above project browser is searchable by a suite of variables including the IOOS core variables, PI name, dataset title, start and end dates, funding organization, keywords, study area, science platform or sensor, and similar variables. This software is under development as a direct result of stakeholder requests from MMS, NPRB, and researchers with whom AOOS has been meeting.

F. Data and Information Product Development (UAF)
AOOS is part of the IOOS working group that is implementing the IOOS data backbone. One of our primary efforts is making the SOS service available so that all RAs will deliver the same data sets as NDBC, COOPS, etc. Similarly, we are incorporating WFS and WMS protocols as well in order to move files and map them. As a demonstration, we are using the Prince William Sound Field Experiment slated for summer 2009 as a demo to get data to the IOOS backbone including data from ADCPs, CTDs, a glider, and a suite of drifting buoys plus data streams from national assets such as C-Man stations, NDBC buoys, and HADS. Presently, AOOS acts as “local knowledge” to ensure that these data streams meet the national IOOS standards in data format.

We are meeting the needs of a suite of additional stakeholders. Minerals Management Service (MMS) receives real-time surface data feeds from the AOOS DMAC that currently collects all available real-time data in Alaska, including the interior portions of the state. Data from these non-marine sections of the state are important, particularly interior temperatures, because broad coverage of atmospheric parameters is necessary for model development and validation. We have a working relationship with NWS who have requested that AOOS post the SWAN forecasts in grib2 binary format on our pages. They also have requested from AOOS DMAC winds and waves for Passage Canal in PWS and lower Cook Inlet. Other requests for data archival and display have led to collaborations with the ArcOD data base people with AOOS acting as the data broker to publish those data to OBIS and GBIF, national data clearinghouses. 
AOOS DMAC has become the data management organization for the Bering Sea Integrated Ecosystem Research Program (BSIERP) and has acquired funding from the North Pacific Research Board to do this. The above services as well as other requests that come in from across the state far outstrip the DMAC’s ability to meet these needs. A significant new collaboration within the University of Alaska Fairbanks is with the Geographical Information System of Alaska (GINA). GINA personnel and AOOS DMAC personnel have agreed to share software resources and use the best tools from each of our groups to meet our independent needs. Currently this means that certain mapping software developed by GINA is now applied to some of the AOOS data sets and has resulted in faster data display of 2D spatial data. AOOS, in turn, will handle GINA datasets that are outside their traditional static, 2D data handling capabilities. Presently this collaboration is mutually beneficial. We expect to formalize this relationship within a few months through an MOU.

Modeling and Analysis Group (MAG) (UAF)

A critical need as forecast models are developed is analysis and validation of the accuracy and performance of a model. This effort is currently on hold until appropriate funding is available.  A fully functional modeling group will require on the order of $1M in funding per year to run the models and produce the forecasts for the Alaska region.  PI Mark Johnson now serves on the NFRA Subcommittee on Modeling and Analysis that assesses how the IOOS modeling will be funded and coordinated.  
II. Overall Program Issues and Concerns
The following issues continue to be of concern to the overall development of AOOS:

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, and now $1 million for FY09. 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 minimums of Arctic ice in summer 2007 and 2008, 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. Funding in 2008 and 2009 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

Lack of electricity and telecommunications at remote sites is the major issue limiting the use of HF radar in Alaska. To develop a robust, cost-effective remote power source, major funding is required and scientists at UAF have received funding from the Department of Homeland Security to develop a remote power system for HF radar.  Results are expected within 2 years.  However, these results will be too late to help the HF radar operation in July and August of 2009 where we will collect surface current data using 2 HF radars in Prince William Sound powered by biodiesel generators with data transmitted via StarBand satellite services to the UAF DMAC where it will be dispersed to stakeholders. This includes a test of HF radar data assimilation at JPL with collaborator Dr. Yi Chao.
C.  Integration with IPY

The International Polar Year is providing a pulse of activities in Alaska’s Arctic and Bering Sea regions, many of which the National Science Foundation is collecting into an umbrella Arctic Observing Network (AON), as well as an international effort called the Sustained Arctic Observing Network (SAON).  AOOS will participate with other research entities to assess which of these activities might be sustained over the long-term and incorporated into the overall AOOS program. We are already the archival and display portal for SIZONet, an Arctic program that generates sea ice data sets, and are participating in proposals for future AON funding.  McCammon is actively involved in planning for AON and SAON activities and attended the SAON meeting in Helsinki Finland in October 2008 and is now on the NRC’s Polar Research Board.
D.  Integration with OOI

There have been no recent activities.

E.  DMAC and MAG development without national standards

A key challenge had been developing the AOOS DMAC and MAG programs without clear national standards.  The national IOOS office appears to be working on this.
F.  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. We are hopeful that the national MAST will assist with these issues.
G.  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? AOOS Director McCammon attended the SAON planning meeting in Helsinki, Finland in October 2008 and was recently appointed to the NRC’s Polar Research Board.
H.  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.

I.  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. 

III. Personnel and funding

A. Personnel

Dr. Robert Campbell is now the lead-PI on the PWSSC sub-contract.  Dr. Carl Schoch continues as the senior scientist for this project. Mark Halverson has replaced Jennifer Ewald as PWSSC oceanographer. 

B. Funding
All financial reports are current and in place.  This grant has already been extended one year, and is due to end August 31, 2009.  At this point, expected funding expenditures are on track with that timeline.
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