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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 three-year proposal 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) – the Arctic, the Bering Sea/Aleutian Islands, and the Gulf of Alaska.  This proposal was significantly scaled back due to the reduction of funds to $1 million in each of Years 1 and 2, and $1.4 million in Year 3 beginning August 1, 2010.  This document reports on August 1, 2010 – January 31, 2011 of the revised project which focuses on:

· Continuing to further statewide capacity in data management and product visualization; 

· Continuing implementation of the Prince William Sound Ocean Observing System (PWSOOS) demonstration project; 

· Expanding PWS components to Cook Inlet;

· Monitoring Gulf of Alaska climate and ocean acidification;

· Expanding the Harbor Observation Network; and

· Initiating the Arctic Observation Network.

II.
PROGRESS AND ACCOMPLISHMENTS

A. Data Management: Rob Bochenek, Axiom Consulting  
The new contract for data management services was established on Aug 15, 2010 following the AOOS board approval of the transition of the AOOS data system to Axiom Consulting & Design.  While the data team waited for legacy equipment and data to be delivered from UAF, transition data portals were immediately released which provided users with access to real time sensor streams, webcams, North Pacific seabirds, research assets deployed in the Arctic Ocean and a series of model visualization and analysis tools. This transition data portal ensured that AOOS core services would not be interrupted during the transition period while the new data system was being built and configured. In the past six months following the transition, the AOOS Data Management Team has realized the following accomplishments:

· The AOOS High Performance Compute Cluster (HPCC) came online and began to power AOOS applications in November 2010. A core strategy employed by the data management team is to use load balancing and parallel processing techniques to power user applications. The cluster is composed of a 64-processor core blade array, a load balancing head unit and high performance storage disc array.  The system has been built and configured with various interoperability services (ncWMS, THREDDS, geoserver, etc.).  This system is not yet optimized, but the approach is clearly effective in multiplying the speed at which data sets such as models can be visualized and analyzed by users.  

· Four data access applications (Arctic assets, models and remote sensing, real time sensors, and North Pacific seabird portals) were deployed and cultivated during this reporting period and can be accessed at www.aoos.org. The Arctic Assets map provides users access to known deployed sampling device metadata and the ability to filter assets by collection parameters, deployed time and funding source.  The model and remote sensing portal (overhauled in January 2011) allows users to explore and extract virtual sensor feeds from a large number of oceanographic and atmospheric models and remote sensing platforms.  The real time sensor application provides a common access gateway to approximately 3,200 unique data streams from 1,400 observational platforms spread across 13 distinct organizational data providers.  The North Pacific seabird portal provides access to known seabird colonies, species distribution on colonies and at sea in addition to seabird diet data that has been taxonomically standardized with the Integrated Taxonomic Information System (ITIS).

· A half-day workshop was held at the Alaska Marine Science Symposium in late January 2011 to demonstrate new and existing AOOS data access tools and engage potential and current users of the data system.  Approximately 75 scientists, educators, resource managers and interested public, attended the workshop.  

· A partnership and project between AOOS and the Alaska Department of Fish & Game (ADF&G) has been initiated to exchange data between organizations.  ADF&G will work to integrate AOOS marine observation and model data feeds into their internal management applications in addition to serving out data for AOOS users to access regarding ADF&G biological sampling efforts and other information.  A contract has been established to transfer funds to ADF&G and a steering committee has been formed to scope out the project.

The following performance metrics were developed early in the onset of this project and reporting period to validate technical strategies and quantify progress on project objectives:

1. Effective compute capacities – This metric details the speed at which computationally intensive tasks can be completed and the results provided to users of AOOS through its cyber infrastructure.  These tasks include data visualizations, analyses and interoperability transactions.  The performance of the data system can be increased as a function of available processor capacity through implementation of load balancing, multi-threaded programming techniques and other optimization methods.  Though the data management team is developing a baseline for this metric it is apparent from progress to date that the performance of many computational tasks scales linearly with available processor power. The data management team has realized a 1400 % increase in the speed at which WMS visualization of netCDF formatted data can be produced by load balancing requests across eight computers each running two tomcat containers versus one computer running a single tomcat container.

2. Number of external data feeds that AOOS data system connects to – AOOS assimilates data from outside sources and provides a central standardized common access point for users to access this information.  Data is pulled in multiple formats from sensor platforms and modeling centers and absorbed into the data management system in an automated fashion.  During this reporting period AOOS increased the number of sensor platforms it connects to by approximately 1,200 parameter streams.  The number of models being assimilated and served out to users increased from 1 to 7 and the number of modeled parameters increased from 6 to 81.  

3. Quantity of data AOOS assists external agencies in making available through interoperability protocols – This involves establishing external regional agencies as providers of data through interoperability systems.  No data is being served now as a result of AOOS activities but initial work has begun with a partnership with ADF&G.  This project will enable a series of valuable biological sampling datasets to be served out via interoperability protocols from within the external agencies infrastructure. How about any of the real time data, such as for KBRR and others? 

4. Monitored use of the data system – This metric measures how frequently and how long users utilize various aspects of the AOOS data system. From the onset of this project the website has been monitored by Google analytics to inform future development and monitor use patterns by various demographics. The Google Analytics results show that utilization of the AOOS system peaks during the midweek and drops off during the week.  Although the number of unique users accessing the site daily has averaged around eighty there has been a positive trend shown in the last few months of users increasing the amount of time they have been staying on the site and the various data access applications.  Users, on average, spend around 2.5 minutes on AOOS websites content and 10 minutes on data access applications, which is up 11% and 26% respectively from the beginning of this reporting period. 

B. Prince William Sound Demonstration Project: Dr. Robert Campbell, Lead PI, 

Prince William Sound Science Center

Funds in this proposal had previously been used to complete the four major AOOS models and conduct the observing system experiment (OSE) in 2009.  Model assessment and development of publications and presentations of the results of the OSE are ongoing.  Several presentations were given at the American Geophysical Union (AGU) Fall Meeting in San Francisco in December 2010 and at the Alaska Marine Science Symposium in Anchorage in January 2011. About a dozen manuscripts are being considered by the Continental Shelf Research (CSR) as a Special  Supplemental Issue on "Coastal Ocean Observing System: Retrospective Reanalysis and Real-Time Forecasting".

Key components of the PWS ocean observing system now include both fixed platforms and periodic surveys. The observational program was used to provide real-time data directly to various user groups and to develop numerical models for forecasting weather, waves, and ocean conditions.  These models include the Weather Research and Forecasting (WRF) model, the Regional Ocean Modeling System (ROMS) and a linked Nutrient-Phytoplankton-Zooplankton ecosystem model (CoSiNE).  The ROMS model developed for PWS is capable of data assimilation allowing the use of real-time observations to correct for model error.
Weather Research and Forecasting (WRF) model (Dr. Peter Q. Olsson, University of Alaska Anchorage).

In the first two months of this project year, Dr. Olsson has been modifying the WRF forecast system to accommodate a new operating paradigm— ensemble forecast modeling.  These efforts included:

· Testing new model geometric configurations, grid locations, and nesting strategies; 

· Testing various WRF model physics configurations and schemes; 

· Discovering observations and developing verification-data ingest schemes for a new role in forecasting over Cook Inlet; 

· Beginning modification/overhaul of graphics capability for new domain and new model ensemble variants; and 

· Developing a data serving and storage strategy for dealing with the ensemble model variants’ outputs.

Significant effort during this last reporting period was spent producing the manuscript “Forecasting Near-Surface Weather Conditions and Precipitation in Alaska’s Prince William Sound with the PWS-WRF Modeling System” for inclusion in the special issue of CSR.  Dr. Olsson also began developing a strategy for extracting point-forecast time series from the hourly data time series. Such time series extraction for forecast verification efforts is now available but the following are still needed: 1) make error detection more robust, 2) make the process more automatable, and 3) maintain the output from this process in a user-friendly format that is accessible by other researchers. Operational runs with 3-km resolution were initiated, which provides three runs twice daily. The single grid 3-km runs contain many more grid points than the traditional 2-grid nested run (STD). Dr. Olsson is currently trying to get a handle on how to best visualize and publicly display the data. This will be a top-priority effort as automated visualization is developed in-house to compare/contrast the simulation output from the forecasters point of view. A prototype of the model output is being developed for use by the National Weather Service.

Regional Oceanographic Modeling System (ROMS) modeling (Dr. Yi Chao, Jet Propulsion Laboratory)

During the past few months, the JPL team has been working on the reanalysis of the PWS Field Experiment 2009 data. The JPL team is leading three manuscripts for the CSR Special Issue:

· .Modeling tides in Prince William Sound, Alaska and their influence on circulation, Xiaochun Wang, Yi Chao, Hongchun Zhang, John Farrara, Zhijin Li, Xin Jin, Kyungeen Park, Francois Colas, James C. McWilliams, Chris Paternostro, C. K. Shum, Yuchan Yi, Carl Schoch, Peter Olsson.

·  Quantifying Impacts of Distinct Observations in Data Assimilation and Forecast during the 2009 Prince William Sound Field Experiment, Zhijin Li, Yi Chao, John Farrara, et al.

·  A three dimensional ocean forecasting system for the Prince William Sound and an evaluation of its performance during Sound Predictions 2009, John D. Farrara, Yi Chao, Zhijin Li, Xiaochun Wang, Xin Jin, Hongchun Zhang, Peter Olsson, Carl Schoch. 

Ecosystem modeling (Dr. Fei Chai, University of Maine)
For the past six months, Dr. Chai’s team has been working on more ROMS-CoSiNE (NPZD) model simulations for PWS and preparing a manuscript to submit to the CSR special issue. Feedbacks and comments are pending from the co-authors. 

Observing System Experiment (Mark Halverson, Prince William Sound Science Center)
Most of the work during this period was focused on finishing and submitting a manuscript for the CSR special issue entitled “Formation of a closed-core cyclonic eddy in Prince William Sound, Alaska” which focuses on the observed upper layer circulation in Prince William Sound (PWS). Dr. David Musgrave, emeritus professor at UAF, was contracted to assemble a database of historical water property profiles in PWS and use the profiles to write a report on the oceanographic climatology.  The report is now finished and being considered for a peer-reviewed publication. The next step is to pursue its archival with the AOOS data system.

 SEQ CHAPTER \h \r 1Nearshore moorings (Dr. Robert Campbell, PWSSC)
After removing in March 2010 the three nearshore moorings that had been located on oil spill response floats due to concerns about excessive corrosion, the moorings were cleaned and readied for redeployment.  Inquiries with the manufacturers of the instruments and the power and data transmission hardware about the cause of the excessive corrosion have not been fruitful, which makes finding a partner to redeploy the instruments difficult.  There have not been any pproblems with the instruments when in internally logging mode (as opposed to the tethered, real time mode while deployed in PWS), and one of the systems was used in 2010 in support of a NSF-NOPP project developing an autonomous phosphate sensor. The instruments have also been leveraged into proposals pending with NOAA, the North Pacific Research Board, and the Exxon Valdez Oil Spill Trustee Council (EVOSTC).

In order to provide regular surface layer measurements of temperature and salinity in PWS, a thermosalinograph system is in the process of being installed aboard the M/V New Wave, which is used for monthly oceanography surveys in PWS (funded by EVOSTC).  The data will be made available through the AOOS data system.

C. Expand PWS components to Cook Inlet

Dr. Olsson is discovering observations and developing verification-data ingest schemes for a new role in forecasting over Cook Inlet in order to expand the WRF atmospheric model to provide for Cook Inlet wind information and support SWAN model development by NWS.

In fall 2010 AOOS worked with Julie Thomas at SCCOOOS to purchase a Coastal Data Information Program (CDIP) wave buoy from Datawell, and then worked with the Army Corps of Engineers and National Weather Service to determine the best location in Cook Inlet to deploy the buoy, tentatively scheduled for April 2011. 

AOOS held a Cook Inlet Working Group steering committee meeting in early January 2011 to review efforts from the past six months and make recommendations for focusing the group’s efforts into the future.  Main goals include:

· Holding topic-specific conference calls as needed instead of routine monthly check-in calls;

· Bringing key Cook Inlet datasets into the developing AOOS data management system;

· Continuing to look for opportunities to increase the number of observations in Cook Inlet; and

· Developing a Cook Inlet publication for visitors that highlights what activities, issues, and scientific research is taking place in the Inlet. 

AOOS has updated the Cook Inlet regional page on the AOOS website to include information on the working group, specific goals for 2011, information on existing models for Cook Inlet, and a list of known historical datasets since the 1970s.   Among the working group’s next goals are to assemble a “best bathymetry” layer. This will be the topic of the next conference call in late February.  AOOS staff has developed an outline for the first Cook Inlet publication, which they plan to have ready for printing by the spring.

D.  Gulf of Alaska climate and ocean acidification monitoring

AOOS contributed to a consortium funding data collection along the Seward Line in the Northern Gulf of Alaska, the focus of multidisciplinary oceanographic observations for the past 13 years, examining short and long-term changes in the ocean’s status for this region. Cruises were conducted in early May and early September 2010.  Sampling during cruises consists of 13 stations along the Seward Line stretching from the coast to well beyond the shelf break, and 11 stations in western Prince William Sound.  Sampling during all cruises consists of: A) profiles of temperature, salinity, nutrients and chlorophyll, B) stratified sampling of larger zooplankton and integrated sampling of smaller zooplankton, C) estimation of the community primary production and rates of secondary production for the dominant zooplankton. D) Since 2009, measurement of carbonate chemistry (see below). 

In May 2010 researchers saw a return to near “average” surface temperatures.  Summer surface temperatures were above average, but the total heat in the surface 100m was closer to the climatological mean. Of the large copepods that dominate the spring, N. plumchrus/flemingeri show significant changes between years, changes not clearly linked to spring temperatures alone.  Hatchery-released pink salmon survival appears to generally track these changes in Neocalanus populations, particularly their numbers along the more inner coastal stations.  During the late summer, water temperatures are at their highest and significant variability in abundance of the small copepods that dominate the zooplankton (i.e. Oithona, Pseudocalanus) was observed.  More interestingly, during warm years “southern” species often appear within the zooplankton communities, with such species becoming noticeable with the Alaska Coastal current and Prince William Sound during 2010.  The southern-affinity copepod Calanus pacificus has become consistently common during recent summers, especially in offshore waters.  
A technician on the Seward Line cruises in May and September of 2010 collected approximately 450 waters samples (per cruise) at GAK 1-13 and at all of the stations inside PWS for dissolved

inorganic carbon and total Alkalinity.  All of the samples from May of 2010 and nearly half of the September 2010 samples have been analyzed to calculate the pH of the water as well as the saturation states of calcite and aragonite.  With these datasets done, there will be three continuous year of OA observations. MS student Kristen Shake is using the data for her thesis and will defend in mid 2011.  One manuscript is in review and another in preparation discussing the data. The next plan is to get the moorings in at GAK 1 and M2 and get all the data and some graphical products on the AOOS website.

E. Harbor Observing Network

The goal of this component is to provide funding for installation and operation of two new stations in network in addition to the Seward Harbor prototype station, contingent on harbors providing funds for equipment.

Lessons continue to be learned from the Seward prototype. An extension to the east breakwater at Seward Harbor, completed in December 2010, now blocks the system from full exposure to conditions of Resurrection Bay. The most appropriate location for the system is now at the head of the extended breakwater. However, no funding has been available to date to either replace the underwater sensor with a more durable alternative apparatus or to move the entire system to better exposure on the newly extended breakwater. The City of Seward has indicated no interest in providing cash toward system operation and maintenance, though generous in-kind support has been provided. The web camera continues to be popular, and the wind turbine proved to be quiet and efficient in charging the batteries that power the system. The future of this station is being assessed.

Discussions with the Homer Harbormaster during the summer of 2010 revealed sufficient interest for a full proposal to be prepared. A proposal was submitted to the City of Homer on 2 July 2010. Dr. Orson Smith was invited to make a presentation and answer questions at a meeting of the Homer Port and Harbor Commission on 22 September 2010. Commissioners revealed that the Kachemak Bay monitoring system, 100% funded by NOAA as part of the National Estuarine Research Reserve program, and the NOAA-operated “C-MAN” coastal station at Flat Island, provided information adequate to the needs of the Homer maritime community. The City was therefore not going to provide cash contributions toward installation and operation of another system at the Harbor entrance.

Following a presentation in 28 October 2010 titled “Ocean Data Needs for Coastal Engineering,” which stressed the importance of site-specific wind, wave, and water level measurements for design of harbor features and coastal erosion control works, Dr. Orson Smith was approached by the Unalaska and Kodiak Harbormasters, each requesting a proposal for new stations at these locations. Discussions are still underway, but the cities do not appear to be willing to provide cash contributions toward installation or maintenance of a station. The stations are welcome and offers of in-kind support are generous, but someone else must pay for the hardware, installation, operation, and maintenance. If the present vision for the network of harbor entrance data stations is to become reality, a different funding strategy will be necessary.

F. Arctic Observation System

The AOOS glider has been purchased and delivered to UAF. Multiple software upgrades have been done and the satellite Iridium connection tested through the UAF lab’s RUDICS Iridium system. AOOS funds were also used to purchase additional ocean acidification sensors to go on the Arctic mooring (funded by NSF) in the Chukchi/Beaufort Sea.  The sensors have been purchased and calibrated. Work on the sea ice atlas and climatology depends on the availability of funding.  Given the budget uncertainty for FY 2012, this part of the project is still on hold.

III.  
SCOPE OF WORK (PLANS FOR NEXT 6 MONTHS)

A. Data management

1. Revise and support web-based map of Arctic assets to include assets to be deployed in Chukchi and Beaufort Seas in summer 2011.

2. Continue to revise performance metrics, add legacy datasets and system functionality for new system, 

3. Deploy redesigned AOOS website.

4. Deploy AOOS Sensor Observation Service for serving up near real and historic parameter feeds to users and the IOOS backbone.

5. Deploy production level Thredds Server to serve out gridded model and satellite observations to IOOS backbone. 

6. Release first production level data portal in summer 2011.

7. Initiate interoperability project with Alaska Department of Fish and Game.

B. Prince William Sound Observing System

1. Complete the independent review.

2. Complete analysis of field experiment results, continue assessment and refinement of models (ROMS, WRF, SWAN and NPZ) and finalize publications and presentations.

3. Assess which Snotel weather stations should be continued.

4. ROMS: use the results from the OSE to continue refining the ROMS and, in particular, improve the estimates of freshwater input.

5. WRF: Continue to 1) maintain the model forecasts for PWS and work with the National Weather Service (NWS) Forecast Office to make them operational; 2) develop automated validation of the model; 3) input additional local data into the forecast; 4) validate the precipitation outputs from WFR for Prince William Sound using five years of data from the SnoTel meteorological stations and 5) start running a cluster of ensemble of WRF runs in order to improve the base model.

6. SWAN: Use satellite and in situ wave observations for validating model results and satellite wind and wave observations for data assimilation to enhance model results.

7. NPZ: Use ground-truth biological samples collected during the OSE to evaluate the success of the model and modify the initial conditions in additional simulations.

C. Expand PWS components to Cook Inlet

1. Continue efforts to expand WRF atmospheric model to provide for Cook Inlet wind information and support SWAN model development by NWS.

2. Deploy a Coastal Data Information Program (CDIP) buoy in April 2011 in collaboration with Army Corps of Engineers and National Weather Service.

3. Continue to coordinate Cook Inlet Working Group activities.

D. Gulf of Alaska climate and ocean acidification monitoring

1.  Support May Seward Line cruise in 2011 in conjunction with broader sampling along much of the Coastal Gulf of Alaska to better understand the cross-shelf exchange mechanisms.

2.  Collect and analyze water samples during May 2011 for measuring ocean acidification.

E. Harbor Observing Network

1. Assess future of program. If the communities currently considering implementing an AHON station decide against installing the system because of the cost-sharing requirement, consider fully funding the system through the AOOS grant.  This will enable the installation of one system in 2010-11 project year.  

2. Consider funding the relocation of the Seward station to the new outer breakwater that was completed after installation of the original AHON system.

F. Arctic Observation System

1. Conduct initial flight tests with the glider this spring, either in a lake (local Alaskan lake or the 500-m deep Quesnel Lake, Canada) and/or off Seward. The glider will be deployed in the Chukchi Sea in July as part of the larger, ocean observing effort that is ongoing there, using the Tukpuk vessel off Wainwright. The glider mission is scheduled to be ~ 1 month in duration, until the alkaline batteries are depleted. The glider track will be displayed in real time on the AOOS website using a Google map interface.

2. The ocean acidification sensors for existing moorings in Chukchi Sea will be deployed during the mooring turnaround in October 2011. At that time, the other two pCO2 sensors (NSF funded) will be recovered and when the data is processed, will be made available to AOOS for the website.

3. Continue to assess potential for developing electronic sea ice atlas and climatology.

IV.  
LEADERSHIP & PERSONNEL

No changes in leadership or personnel.

V. 
 BUDGET ANALYSIS

All financial reports are up to date and have been submitted on time. Spending is on track.  The contract with the UAF data group has been closed out and all equipment accounted for and transferred. 
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