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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  
During the second six-month contract period the AOOS data management team has focused on expanding the capabilities of the AOOS data system and completing the transition of systems from the previous contractor.  In the past six months, the AOOS Data Management Team has realized the following accomplishments:

· Four data access applications (Arctic assets, models and remote sensing, real time sensors, and North Pacific seabird portals) were cultivated during this reporting period and can be accessed at www.aoos.org. A new user interface for the seabird portal was released in May of 2011 which addressed several needs voiced by the research and management community.    The model and remote sensing portal was populated with several additional oceanographic, atmospheric and climatological models.  The Arctic Assets portal was revamped to enable more effective ingestion of cruise information and planned sensor deployment.  Several data providers have contributed to the Arctic Assets portal during the 2011 field season which can be accessed at http://data.aoos.org/maps/arctic_assets/   

· Considerable progress was achieved in configuring the core AOOS cyber infrastructure for scalability and performance for several data visualization and analysis tasks. Several system level and software modifications were made which resulted in large performance requests for computational operations.  The AOOS cluster is composed of a 64-processor core compute array, a load balancing head unit and a 16-disc storage array.   

· The AOOS data system capabilities have been extended to capture and archive regional sensor data streams and expose these data streams through a 52 North SOS service. A THREDDS server was installed In May of 2011 to expose the AOOS model and remote sensing gridded data archive for WCS and OpenDAP interoperibility transactions.  Additionally, the THREDDS server was recently updated and re-configured to expose ncISO profiles of contained data resources.  Though the implementation is in its infancy, automated and periodic data capture and archive are functioning, which is the most technical challenging aspect.  Metadata standardization and documentation are lacking, but many of these standards are still developing within the overall IOOS program. 

· The AOOS programmatic website was redeveloped using the Word Press Content Management System (CMS) and merged with the data portion of the AOOS website.  Before the AOOS website was redeveloped, the data portion and programmatic sections of the websites resided on different physical hardware, used different style and layout schemes and were unable to effectively couple with each other.  The new integrated site can be accessed at www.aoos.org. 

· In July 2011, AOOS data management staff released a prototype customizable data integration platform called the AOOS Ocean Portal (AOP).  The AOP provides a framework to rapidly deploy tools that are specific to regions, themes, management issues and emergency response and planning applications.  Thus, AOOS data management can actively support several independent user interface tools, each with their own subset of data and functionality, supported by a single collective code base.  Several preliminary manifestations of this platform already exist and include an emergency response tool for Cook Inlet, the herring ecosystem focused data integration portal for Prince William Sound and the Gulf of Alaska Data Portal.  For example, the AOP: Gulf of Alaska portal currently provides access to regional GOA models, GIS datasets and sensor streams.  
· 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 and in turn, will serve out data regarding ADF&G biological sampling efforts and other information for AOOS users to access.  An initial planning workshop was held in Juneau in late May 2011 to scope out the project efforts and isolate immediate tasks that need to be accomplished to move the effort forward.  

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.  During the first 6 months of the project (Aug 2010 – Jan 2011) the AOOS data team 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.  During the last six months the AOOS data team has been able to increase the performance of model visualization and point source model data extraction by approximately 300% by optimizing the existing ncWMS codebases and integrating EHCache (Java object caching framework) into the technology stack.

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.  Approximately 120 additional sensor streams were added to the AOOS data system during this reporting period. Several modeling outputs were also added to the AOOS data system, including the Scenario Network for Alaska Planning (SNAP) which includes several climatological model parameters/emission scenarios in addition to real time assimilation of a Statewide 2 km resolution WRF model being produced by the Arctic Regional Supercomputing Center (ARSC).   

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. 

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.  During the first reporting period of the project (Aug 2010 – Jan 2011) the AOOS website was visited by approximately 80 unique visitors per day and users, on average, spent around 2.5 minutes on AOOS website content and 10 minutes on data access applications.  In the current reporting period (Feb 2011 – Aug 2011) the AOOS website was visited by approximately 100 unique visitors per day (up 25%) and users, on average, spent around 3.0 (up 20%) minutes on AOOS website content and 10 minutes on data access applications.  

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 to conduct the observing system experiment (OSE) in 2009.  Model assessment and development of publications and presentations of the results of the OSE are ongoing. About a dozen manuscripts are being considered by Continental Shelf Research (CSR) as a Special  Supplemental Issue entitled "Coastal Ocean Observing System: Retrospective Reanalysis and Real-Time Forecasting". Key components of the PWS ocean observing system now include both fixed platforms, periodic surveys and model forecasts for weather, waves and ocean conditions.  We continue to assess the cost-benefits of both the observations and the models. 
Weather Research and Forecasting (WRF) model (Dr. Peter Q. Olsson, University of Alaska Anchorage).

Since the Alaska Experimental Forecast Facility began operational (real-time forecast) runs early this year with the 3-km x PWS-WRF variants: 3KM and MPH, three distinct models have been run twice daily.  The single grid 3-km x runs contain many more grid points than the traditional 2-grid nested run (STD), resulting in a great deal more data. The new runs have been back-filled such that there is complete model output archives for all three models– 3KM, MPH and STD– for both initialization times (00Z and 12Z) since the beginning of 2011. A prototype visualization capability that allows for viewing of all the variants will be web-ready for the general public soon. This will be a central part of the project’s new web site.

The PI is nearly finished with developing a comprehensive strategy for verification of the forecasts with point-source observations. Robust precipitation measurements are clearly the most difficult data to obtain, and sources for good precipitation data (essentially SNOTEL and the NWS COOPS sites) are typically not the same sites that provide other typical meteorological elements (winds, temperature, dew point temperature, etc.)  Hence, it makes sense to split the precipitation verification project off from the verification of other meteorological variables.

The WRF team has been working with NWS personnel at AK-Region Headquarters and the Arctic Region Supercomputing Center (ARSC) to convert the AOOS model output into a format that can be readily ingested into the NWS forecasters’ AWIPS workstations.  The main difficulty thus far is building the software to accomplish this task. The AEFF has recently purchased a dedicated workstation to make the software build easier.

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

Significant effort during this reporting period was spent on completing the following 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 D. Farrara, Zhijin Li, Xin Jin, Kyungeen Park, Francois Colas, James C. McWilliams, Chris Paternostro, C. K. Shum, Yuchan Yi, Carl Schoch, Peter Olsson.

· Impacts of distinct observations during the 2009 Prince William Sound Field Experiment:  A data assimilation study,  Zhijin Li, Yi Chao, John D. Farrara, et al.

· A data-assimilative 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. 

All three are currently under review.  Also during this period the real-time ROMS forecast system was maintained in full operation on an updated schedule such that the all the nowcast and 48 hour forecast output files were delivered by 11am Alaska time each day to the data management team (Axiom Consulting).  A recent procurement of additional computing resources should allow JPL to produce a 16-member ensemble of forecasts to estimate the uncertainties in the predicted flows.  The methodology to be used is presented in the last of the three papers listed above with the goal of accounting for the sensitivity to initial conditions of the model's forecast trajectories, such as those that might be used in oil spill response efforts, and providing a quantitative estimate of uncertainties in such trajectories. 

Wave forecasting  (Dr. Vijay Panchang, Texas A&M University, Galveston)

During the reporting period, the research team at Texas A&M University at Galveston (TAMUG) has been validating model results pertaining to the wave forecasting in Prince William Sound (PWS),  and developing an integrated wave forecasting scheme in Cook Inlet (CI).  The results of the latter effort were presented at the Solutions to Coastal Disasters Conference in Anchorage in June 2011,  and a manuscript (“Singhal, G., Panchang, V.G., Nelson, J.A. 2011b. Development of integrated wave forecasting system for Cook Inlet”) has been submitted to Continental Shelf Research.

For the validation of PWS wave forecasts, wave data from satellite and in situ measurements (buoys, gauges, etc.) were used. In summary, the results showed 70% or greater likelihood of significant wave height prediction falling within a tolerance of ±(1*RMSE) for all forecast lead times, where RMSE is the root-mean-square-error (see Singhal et al. 2010 for details).

As regards the development of integrated wave forecasting scheme in CI, researchers at TAMUG received  NOAA CSTAR funding in May 2010. CI presents unique challenges to wave forecasting (such as strong tidal variability, complex wind regimes due to mountainous terrain, extensive wetting and drying of shallow areas, etc.) that have so far not been systematically explored. Thus, it is necessary to account for the effects of wind-wave-current interaction by connecting the wind, wave, and circulation models in CI.

In addition, the research team at TAMUG is in regular contact with National Weather Service (NWS), Anchorage to discuss the progress of CI project. Upon completion, the CI project will be transferred to the NWS Anchorage office for operational forecasting. In the recent meeting with NWS, we discussed connecting NWS's WRF wind model run with the wave and circulation models run at TAMUG, and identifying suitable data output format so that it can be easily embedded into the NWS operational system.

Ecosystem modeling (Dr. Fei Chai, University of Maine)
During the past six months, Dr. Chai’s team has been working on more ROMS-CoSiNE (NPZD) model simulations for PWS. They have submitted one manuscript to the CSR special issue, led by Dr. Lei Shi, to describe the ROMS-CoSiNE configuration and simulations done for 2004 and 2009 (“Shi, L., F. Chai, H. Xue, Y. Wang, J. Farrara, and Y. Chao (in revision): Physical-Biological Modeling of the Prince William Sound”). The manuscript has been reviewed positively and is now being revised. 

Currently, model simulations are being run for 2009 and 2010, to compare the difference between these two years. One major finding so far is that the eddy fields in the northern Gulf of Alaska are very different between the two years. The eddy fields are mainly generated from a much larger domain than the northern Gulf, and are maintained by local wind and ocean physical structure. We will evaluate the modeled seasonal cycle of physical and biological conditions regarding to the eddy activities in the northern Gulf, and address how different conditions outside PWS affect key physical and biological processes in the PWS. We will summarize our results in a manuscript, to be submitted within the next 6 to 9 months.

Beside ROMS-CoSiNE modeling work for the PWS and the northern Gulf of Alaska, we also have analyzed the eddy activities in the Gulf of Alaska, and their impact on transporting iron from the shelf region. This modeling work is based on the Pacific basin-wide ROMS-CoSiNE results, and combined with a few limited iron concentration measurements in the Gulf of Alaska (”Xiu, P., A. Palacz, F. Chai, E. Roy, and M. Wells (2011): Iron flux induced by Haida eddies in the Gulf of Alaska. Geophys. Res. Lett., in press.”). The main conclusion from this paper is that the eddies transport a significant amount of iron from the shelf region to the central Gulf of Alaska, and stimulate phytoplankton productivity.

Observing System Experiment (Mark Halverson, Prince William Sound Science Center)
Work during the past six months has been focused on a manuscript submitted to the CSR special issue entitled “Disruption of a cyclonic eddy circulation by wind stress in Prince William Sound, Alaska,” based on data taken during the Sound Predictions project.  The manuscript garnered favorable reviews, and the revised manuscript will be submitted in August 2011.
We are also preparing a manuscript on the oceanographic climatology of Prince William Sound.  Dr. Dave Musgrave has been contracted to carry out the bulk of the analysis and writing.  A by-product of this project is that the PWSSC now has a database of historical CTD profiles available for other projects.
 SEQ CHAPTER \h \r 1Nearshore moorings (Dr. Robert Campbell, PWSSC)
The three nearshore moorings removed from the oil spill response floats in 2010 due to concerns about excessive corrosion on the mooring tackle, have still not been redeployed since the cause of the corrosion has not been determined. There have not been any problems 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 has been used in support of a NSF-NOPP project developing an autonomous phosphate sensor. It expected that the mooring hardware from one of the installations will be used in profiling mooring that will be installed in central PWS in 2012.

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
AOOS has been facilitating collaboration between WRF modelers to improve forecasts in Alaska.  In May, AOOS held a meeting with the NWS, Alaska Experimental Forecast Facility, Arctic Regional Super Computing Center, and NOAA’s OAR-Global Systems Division to share WRF modeling needs and capabilities, discuss how to maximize use of WRF model output & resources, and develop plans for further integration of WRF modeling efforts. AOOS has created a WRF Modeling list serve, and will continue to host calls and meetings to keep these groups abreast of recent modeling developments and opportunities for data sharing and collaboration. 

In April, AOOS led a team of partners in helping to launch a wave buoy in lower Cook Inlet.  The buoy is part of the national Coastal Data Information Program (CDIP) sponsored by the USACE.  It was prepped at Scripps Oceanographic Institute, shipped to Alaska on a US Coast Guard cutter, and the chain was provided by NOAA’s National Data Buoy Center.  The Lake Clark National Park research vessel was used for deployment, and the Kachemak Bay Research Reserve is on call if the buoy separates from its line or has problems.  The deployment was successful, and the buoy is recording wave height and direction data, as well as sea surface temperature.  Real-time data is available through the AOOS data portal, CDIP website, and NDBC station page.  

AOOS has continued to host Cook Inlet Modeling Working Group calls.  The group has 65 members who either participated in the 2010 Cook Inlet modeling Workshop, or are interested in Cook Inlet modeling issues. A subset of these joined the teleconfrences in March and July, which focused on the status and development of NOAA’s circulation model and DEM for Cook Inlet.  AOOS also helped organize the August 24 NOAA/Alaska Energy Authority stakeholder meeting related to hydrokinetic energy in Cook Inlet. 
D.  Gulf of Alaska climate and ocean acidification monitoring

AOOS contributes 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 2011.  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). 
May Seward Line Cruise (Russ Hopcroft, UAF)
The May 2011 Seward Line Cruise was conducted as part of the larger GOA-IERP program.  There were problems with the wench onboard the vessel Tiglax,  but some innovative thinking by Hopcroft and others allowed the sampling to continue and the time-series to be maintained.  As usual, samples were collected for temperature, salinity, nutrients, DIC, TA, chl-a, and microzooplankton.  Many of these samples are still being processed, but the project is on schedule with no foreseeable problems.  Preparations are now underway for the September 2011 Seward Line Cruise.  Highlights from this cruise will include the addition of two new measurements; dissolved iron and dissolved oxygen.
Seward Line OA update (Jeremy Mathis, UAF)
420 samples for dissolved inorganic carbon (DIC) and total alkalinity (TA) were collected by MS student Kristen Shake during the May 2011 Seward Line Cruise.  These samples have been analyzed and quality controlled.  We are currently waiting for the nutrient analysis to be completed so that the calculations for pH and carbonate mineral saturation states can be done. In May of 2010, Kristen successfully defended her Master’s thesis where she used data collected from the Seward Line in 2008 and 2009.      
 
Planning is underway for the Fall 2011 Seward Line Cruise where we will again collected 420 DIC/TA samples.  During the cruise, we will add a dissolved oxygen (DO) sensor to the CTD that was funded by AOOS.  We will run Winkler titrations onboard the ship to calibrate this sensor.  The combined product will add a whole new dimension to our understanding of the biogeochemistry of the shelf.  Mathis will conduct this cruise as chief scientist and will be accompanied by a new postdoctoral researcher, Wiley Evans and new graduate student Stacey Reisdorph.  Both will be utilizing data from Seward Line Cruises in their work.   
 
All aspects of the project are on schedule and we are awaiting the new AOOS OA award period/funding to begin.
 
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.  Homer and Unalaska harbormasters were not willing to partially fund new Network systems.  However, an agreement has been reached with the City of Kodiak for partial funding of a system to support the St. Herman Harbor (the newer, larger harbor) and Kodiak cargo terminals and include multiple web cameras.   Site assessment and scoping is underway and system components have been ordered.

Currently the Seward prototype system is off-line, and the city of Seward is not interested in funding its operation and maintenance costs.  We plan to bring this system back on-line to integrate data streams and provide multi-site functionality with the remote coastal system prototype being developed through the Coastal Impact Assistance Program through the Kenai Peninsula Borough. In conjunction with this the ASLC –UAA team will develop a marketing plan to better inform Seward stakeholders of the value of the system so that in the future the City might reconsider long term funding support to maintain operations.

F. Arctic Observation System

The AOOS glider was deployed in the Chukchi Sea July 31 at 7043'N, 161 22 W as part of a larger ocean observing effort that is ongoing there.  Recent surface currents can be viewed at http://www.ims.uaf.edu/hfradar/animation/. You can follow the glider progress at http://www.ims.uaf.edu/artlab/tools/gliders/index.html. The glider is running with Lithium batteries, so it could be flying for an extended period. 
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 and 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.  This will allow for continuous monitoring at this site.
III.  
SCOPE OF WORK (PLANS FOR NEXT 6 MONTHS) using these award funds that have been extended for one year.  All additional AOOS RCOOS activities will be reported on under the new cooperative agreement award.

A. Data management

No data management activities are anticipated with funding from this project beyond this reporting period. 

B. Prince William Sound Observing System

Several components of this project are delayed, including the WRF modeling component (due to the departure of the primary technician for the project), the NPZ and wave modeling components and installation of the thermosalinograph system above the M/V New Wave.  Those components have all received extensions.
C. Expand PWS components to Cook Inlet

No Cook Inlet activities are anticipated with funding from this project beyond this reporting period.
D. Gulf of Alaska climate and ocean acidification monitoring

This project has received an extension in order to fund the September cruise. 

E. Harbor Observing Network

Due to the need to reassess the program’s direction, equipment repairs at the Seward system and construction of the new Kodiak Harbor system were delayed for at least 6-12 months. For the foreseeable future (2 years) the Seward system will remain at its original location, but will need a new marine sensor to be purchased and installed.  Funding to relocate the Seward station to the new outer breakwater (completed after installation of the original AHON system) will be considered at a later date.

F. Arctic Observation System

The OA mooring in the Chukchi (with some AOOS support) will be turned around in October 2011.  The AOOS glider will continue to fly this fall as part of a larger ocean observing project. No additional funding from this project is anticipated.

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 for most of the project, although several of the components for the Harbor Observing Network, the Seward Line climate monitoring and the PWS Observing System have been delayed. 
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