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Background:
The “Data Integration Working Group” was created as an effort to improve data integration and project tracking between agencies in Alaska.  The Federal/State Climate Change Executive Round Table initiated the group with the goal to promote policies and procedures to help streamline data sharing.  The first step has been to focus on project tracking systems and integrating commonalities within existing systems for ease of agency participation.  The broader data integration concept will be tackled afterwards. 

A brief meeting was held by the technical and policy subgroups of the Data Integration Working Group in October, 2009.  The discussion focused in part on steps needed to facilitate project level data sharing among Alaska based data-information sharing initiatives.  The intent is to maximize agency participation in these initiatives without causing too much redundancy in effort.   

The Committee requested a more comprehensive update on activities of the separate data management and integration initiatives occurring in Alaska.  The technical subcommittee has drafted the following briefing paper on ‘Status and Updates of Alaska-wide Project Tracking Systems (PTS)’ to address the request and to continue to facilitate the concept of data integration and collaboration across agencies.  The intent of the paper is to summarize existing PTS (Attachment 1), understand how they relate to each other (Figure 1, Table 1), and recommend possible technical methodologies to continue collaboration across these PTS’s.  
Recommendations:
· Strive for interoperability (for PTS and data archiving in general) via metadata standards, keys words, database crosswalks, web services and exchange protocols to the extent technically feasible

· Adopt a set of common fields for high level “project” tracking and/or develop crosswalks to one database.  Common fields could be shared via a number of formats to accommodate varying levels of technical ability (Excel, XML, OGC WFS, etc.)

· Adopt alphanumeric accession number an interagency "Library of Congress" type of catalog number to associate with archived data (NSF0632398);  include in PTS

· Consider Geotagging standards. Tie projects to place names if no GPS coordinates exists; use lines and areas when feasible? Generate centroid XY for areas?  Other?

· Review updates for national guidelines and standards annually. Adopt those which are applicable, technically feasible and practical (e.g.  FGDC NAP/ CSDGM v.3, OAI-PMH, etc.)

· Keep tabs on national / international standards for project tracking


· Conduct outreach on best practices via training & publishing resources on a web site

· Conduct an online survey to get input from broad community of stakeholders, to assess interest and potential challenges
· Finalize paper
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Figure 1.  Flow chart depiction of the primary Project Tracking Systems in Alaska, and how Federal, State, and other data are entered.
Table 1.  Summary Spreadsheet of Project Tracking Systems

[image: image5.emf]AGDC ASGDC ADNR (AK Mapper) AOOS AMIS ARMAP

Statewide coverage Yes yes yes Yes, coastal/marine Yes, coastal/marine Arctic

Project tracking no no no yes  yes  yes

Provides data GIS data GIS data GIS data

non-GIS and GIS 

data

non-GIS and GIS 

data

PTS data, place 

names; links to 

archives

Searchable query 

format

no no yes yes yes yes

Draws directly from 

other databases

links to databases yes yes yes yes

USGS, NOAA IPY, 

NASA via data 

dumps

Provides external and 

internal data

external? yes yes yes yes yes

Mapping tools 

included

no no yes Alaska Mapserver yes

IMS, Google Earth, 

Adobe Flex

Provides GIS layers yes yes yes yes yes yes

Other notes GIS Clearinghouse

Geospatial One 

Stop/GIS 

Clearinghouse

Shape file extracts 

from selected area 

of interest

AOOS:PWS, 

SIZONET; NPRB: 

BSIERP

Includes marine?

Coastal 

Zone/Shorezone 

photo 

points/nautical 

charts

yes, main focus yes, main focus yes


Table 1 (cont.)
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Table 1.  (cont.)
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Attachment 1- 
Summary of Data Integration Efforts by Agency

The following are the status of current data management and integration efforts including description of how the separate initiatives differ and/or converge and their relative strengths and weaknesses. 
Alaska Geospatial Data Clearinghouse

The AGDC is a general repository for GIS or geo-coded datasets including the Alaska Interagency Database Initiative, Ecosystem initiatives, State of Alaska, US Department of the Interior (and sub-agencies), US Department of Agriculture, US Department of Commerce, and Municipality and Borough.  While there is no general query tool, browsing can link you directly to the databases of many federal and several state GIS databases. The USGS is the host agency for this site.  http://agdc.usgs.gov/
Alaska State Geodata Spatial Clearinghouse 
The Alaska State Geo-spatial Data Clearinghouse (ASGDC) provides an electronic pathway for the public to access a wide variety of information in the form of maps, images and descriptions about Alaska geo-spatial data. This site is developed as a "node" on the growing framework of public sites across the nation which together constitutes the electronic back-bone of the National Spatial Data Infrastructure.  This site is linked from the AK Geospatial Data Clearinghouse
The Department of Natural Resources is the host agency for this site. It is open to all state and local agencies as a low-cost means for improving public access to geo-spatial data and maps. The ASGDC combines the documentation for GIS data from participating state and local government agencies including ADCCED, ADEC, ADFG, ADNR, ADOT/PF, and the Kenai Peninsula Borough.  Data is organized by theme and can be accessed by selecting from the homepage or browsing a set of available databases.  The program also allows the user to add website links to the site.
Alaska Mapper – ADNR

The Alaska Mapper tool, hosted through the Alaska Department of Natural Resources, provides interactive access to State of Alaska land records.  It is a web-based geographic information system (GIS) that allows users to locate Alaska land-records information by navigating an interactive map of the state. The land-records data provided by the system come from the Department of Natural Resources (DNR) Land Administration System, the authoritative data source for all state land records. Land records may be displayed over a wide range of base maps, including USGS topographic maps, satellite imagery, elevation models, Department of Transportation road centerlines, Department of Fish and Game anadromous streams and NOAA nautical charts.  

With Alaska Mapper, the user can query, research and verify state land ownership and land use.  You can zoom to an area of interest, turn map layers off and on, make live queries to the Land Administration System, download selected data for use in other geospatial systems and construct your own maps using available map layers.  Layers include ownership, surface classification, land estate, mineral estate, and water estate.  

Much of the information displayed in Alaska Mapper is also used to produce status plats, which are the state’s official graphical land records. Although status plats have been accessible through the Land Records Web site (http://plats.landrecords.info) since 1999, these documents are not interactive. Using state-of-the-art GIS technology, Alaska Mapper makes this information readily and easily available to the public. Alaska Mapper also allows a user to cookie cut (clip) all the active layers in the map (drill down) and download the shape file to the desktop via a special “data extract” service. There is also a special State Employee portal which allows state employees to save maps that can be recalled later.

Alaska Mapper’s spatial datasets use the North American Datum of 1983 (NAD 83). USGS base maps, NOAA nautical charts, elevation models, satellite imagery and aerial imagery are obtained from the Alaska Statewide Digital Mapping Program. 

Alaska Ocean Observing System (AOOS)

AOOS - AMIS

The Alaska Marine Information System (AMIS) is a searchable database run by the Alaska Ocean Observing System that includes hundreds of projects across a wide range of agencies and funding entities.  Projects have a coastal or marine focus. Projects can be queried by agency, people, program, region, time range, variable, or key word.  Results are returned with proposal results, PI and co-PI names, abstract, funding, details.  When data is available, it is linked to the record.  Users seeking data can also search by variable and be returned with datasets.  Website: http://ak.aoos.org/amis/ 

AOOS AMIS integration focuses locally on BSIERP and PWS Field Experiment and SIZONET data first. AMIS is the "discovery" tool for AOOS users to find the BSIERP and PWSFE data, and when the national observation registry is functional across the nation, it could tap into those data as well using AOOS/AMIS search protocols.

AOOS (non-AMIS)

The Alaska Ocean Observing System (AOOS) Data Management and Communications at UAF acquires marine related data from the Gulf of Alaska, Bering Sea, Chukchi Sea and Beaufort Sea.  AOOS data managers ensure the data it is "complete", including metadata, and then it is sent to National Databases using (mostly) nationally compliant protocols (DAP, WMS, WCS, SOS, WFS). This builds the Observation Registry at the national level so that, ultimately, one can search for any data anywhere in the country. Data catalog and discovery tools are expected to be built on top of that. At the national level, "standard protocols" are in the process of being developed and installed across the country so the system is unified across the US.

AOOS also provides several other data tools for general users.  These include the Alaska MapServer, IOOS Catalog, and Latest Data.   http://ak.aoos.org/products.html 

Alaska MapServer – provides web based delivery of GIS views of Alaska with optional layers. The user can select Weather, Ocean Surface, Satellite, Forecast, Ocean Forecast, Bathymetry, Biological, Climate, and Oceonographic data to add data to a basemap.  Once the user has made a choice of layers and map, they can zoom in to the data. A dynamic table at the bottom of the map shows metadata and links for downloading data or learning more. 

IOOS Catalog – This program drives web delivery of elements in the AOOS Data Warehouse arranged by IOOS Core Variables (20 variables including bathymetry, contaminants, fish abundance, salinity, sea level, zooplankton, and wind). 

Latest Data – this interface provides a look at the latest data for a given variable. Users can preview data by Region or DataType. Data consumers can access a variety of materials like salinity, surface currents, wind direction and layer them to learn more about specific regions. Links directly to data sources and metadata are provided as well as download support. This is an easy tool to quickly gain perspective regarding what data is in the AOOS Data Warehouse.
Arctic Research Mapping Application (ARMAP)
ARMAP is a suite of online, interactive maps and services that support Arctic science.  It is designed to help users:

· Learn more about research projects recently funded in your region of interest or scientific discipline.

· Explore available data or possible collaborations.

· Use the online mapping tools to meet another project's specific goals.

With 2D Maps and 3D Globes, users can navigate to areas of interest and explore or query information about field-based scientific research in the Arctic. Research sites are shown as points with links to details about project investigator, discipline, funding program, year, related websites, and other elements. ARMAP includes satellite imagery, other base maps, and map layers for places, roads, and natural features. Users can print or export maps for presentations, export selected data, select from a “map gallery” of predefined images, or link directly to a variety of database web services.

Similarities to other systems:  PTS with point locations; includes ancillary spatial data layers; includes all of Alaska; includes both terrestrial and marine projects.

Uniqueness:  ARMAP was developed under a “top down” request (which led to a contract) from NSF’s Office of Polar Programs (OPP), Arctic Sciences Section.  ARMAP is international and tracks research activities North of 45N (including all of Alaska.)  NSF is a “Foundation” and not an agency.  NSF manages funds and allocates these to projects that are peer reviewed.  (Agencies on the other hand primarily manage directed science, which targets specific goals and objectives.)  For the most part, NSF is peer driven and bottom up, whereas agencies are far more top down. ARMAP evolved from a logistics tracking and planning need to support and report NSF field research locations.  Adopts off the shelf technologies for data processing (Microsoft, ESRI) and user interfaces (ESRI, Adobe, Google) to leverage university site licenses; includes FGDC metadata for all data layers and services; heavy on student participation;

Strengths:  IARPC support and tasking; provides maps for inclusion in PowerPoint presentations by NSF OPP Director, congressional delegations, the National Science Board, US Arctic Research Commission, etc.; database has been maintained since 1999 with NSF records dating back to 1991; contains over 10,000 records, and is regularly updated. The database is publicly available in variety of formats to address the needs of different user communities; Provides online geobrowser interfaces for various users groups (IMS, ArcGIS Explorer, Google Earth, Adobe Flex); ARMAP tied to work flow for providing logistic support for researchers, so it’s integrated into the data capture stream from the start of a project; promotes data archiving activities; adopted best practices (Open Geospatial Consortium services, FGDC metadata; registering services with GEOSS) to encourage data sharing; extensive student participation; SOAP XML queries allow others to automate PTS harvest updates for a subset of the database (i.e.  all North Slope records, all AON projects, all cryoshere projects, etc.);  

Weaknesses:  Outreach efforts to IARPC member agencies have had limited success.  Obtaining a good database contact at each agency is a challenge.  Other IARPC agencies lack standardized PTS and do not make high level PTS info available with standard data fields or via standard web services.  Efforts to encourage other agencies to adopt ARMAP’s high-level fields have not been successful resulting in tedious data entry. Accession numbers are not standardized between agency data archives and there’s no means to automatically link archived data back to a funded project’s award number; URL links to data catalog pages change; Information is mined from the NSF award database and then culled from researchers.  Feedback is slow and not always complete.  Site locations are general point locations that are tied to field research site place names and rarely GPS sampling sites.  

Recommendation:  An alternative solution would be for the PI to enter data as part of the NSF Fastlane proposal and annual report system.  This would ensure better data are captured, streamline automation and enable better analysis of funded project distribution by region, discipline, etc.  Plus, this would be a means for capturing modeling projects which are not well represented.  An automated approach to link from the high level PTS to archived data requires tracking both agency award numbers and accession numbers (this would also allow agency program officers/contract officers the ability to easily verify if a funded project followed through with data archiving requirements.)

Barrow Area Information Database (BAID)
BAID is a suite of online, interactive maps and services that support Arctic science with a special focus on the research hubs of Barrow, Atqasuk and Ivotuk on the North Slope of Alaska.  The BAID database currently includes the locations of nearly 10,000 research plots and instrument locations. The database incorporates both new research locations and sampling sites dating back to the 1940s.  Locations are primarily for NSF funded work (but other agencies such as NOAA, DOE, USGS, USFWS, CRREL, etc. are tracked as well.)  

The online applications include mapping interfaces developed with off the shelf software from ESRI, Google Earth and Adobe Flex.  The BAID Internet Map Server (IMS) provides access to high level project information and 200 layers of commonly requested base maps (land cover, shorelines, satellite imagery, topography, administrative boundaries, etc.)  BAID in Google Earth provides access to research sites, instruments with descriptive info (researcher, project title, funding agency, year, key words, data links, etc.) plus site photos.  The BAID SAR viewer is focused on a time series of near real time sea ice imagery.  The BAID Instrumentation Browser is focused on 800+ permanent and seasonal instruments. These data are publicly available via http://baidims.org.  The lead database can also be accessed via variety of web based services including:  Open Geospatial Consortium WMS and WFS services as well as a customized KML for Google Earth.  Data updates are archived at the Earth Observing Lab at UCAR.  FGDC metadata records will also be posted to a Web Accessible Folder (WAF) for automated harvesting by the GeoSpatial OneStop.  A final review and update of the main research site and instrumentation database is underway.

NSF funding for this project ends in 2009 and future funding is uncertain.  A new NSF proposal will be developed to support ongoing efforts including the Differential GPS field mapping of additional research locations; to migrate the BAID-IMS application to the Adobe Flex environment; to improve linkages to data; to adopt improved key words; to conduct training and outreach; to improve integration with other regional data management initiatives; funding from the State of Alaska is being pursued to expand the mapping of shoreline erosion; funding from the Google Foundation is also a possibility.

Similarities to other systems:  Project tracking system with point locations; includes ancillary spatial data layers; includes FGDC metadata; promotes data archiving activities; heavy on student participation; provides online geobrowser interfaces (Adobe Flex, IMS, Google Earth); implements best practices for data management (Open Geospatial Consortium services, FGDC metadata.)

Uniqueness:  Began as a grassroots, “bottom up” field researcher driven effort to locate hundreds of old sites for re-sampling.  Project documentation evolved out of the requirement to document research activity on native land and the need for online mapping to support Barrow based logistics and research / observatories planning efforts.  Data mining to capture historic research locations for change detection key;  high level project information links to data archives where available; Includes detailed plot level site mapping with most sites mapped via DGPS technology (2 cm horizontal accuracy); adopts off the shelf technologies for data processing (Trimble, Microsoft, ESRI) and user interfaces (ESRI, Adobe, Google) to leverage university site licenses.

Strengths:  BAID has fostered collaboration between researchers who are often eager to co-locate projects with existing science infrastructure (towers, boardwalks, power, etc.), instrumentation or sampling conducted by synergistic efforts; BAID is used as a logistics tool to enhance science planning and safety of researchers (and local subsistence hunters);  Community support from Barrow residents and researchers has grown significantly since 2000; includes a suite of options for various user audiences with varying requirements to access BAID including:  Internet Map Server, Google Earth viewer, Adobe Flex, Open Geospatial Web services; BAID-IMS has gained broad acceptance since 2003 in part because it does not require the user to download software; best practices for data sharing encouraged and implemented; focus on providing access to commonly requested information to avoid duplication of effort; supports research in the Barrow Environmental Observatory; provides Differential GPS mapping support on the ground to researchers.

Weaknesses:  Overall highlights the lack of a transparent work flow in how to deal with projects, PIs, logistics, collection of science data and archiving of science data.  Need an automated approach to link from high level PTS to project data sets logged at the archives;  BAID is not fully integrated into the logistics support work flow at Barrow Arctic Science Consortium and CH2M Hill Polar Services for Barrow for scheduling the DGPS mapping of new sites; Lacks support via full time technician; Need to upgrade key words to NASA GCMD and other well known vocabularies; metadata creation and data archiving is a slow process; work flow from field data acquisition to online interfaces to data archives needs to be streamlined; advanced SQL database support desired.  Dated IMS technology still works the best in remote field locations with limited Internet bandwidth; Administrative rights & technical support to install Adobe Flash plug in not available in most local offices so new, improved user interfaces have limited adoption which makes it difficult to phase out the old IMS technology; Acquisition of annual metadata updates on established instrumentation is challenging.

Barrow Arctic Research Consortium (BARC)
The Barrow Arctic Research Consortium has IT infrastructure simply to support research staff while they are on site including connectivity to push data back to their home institutions.  There is no process to archive data long term. Short term storage is about 20TB to be shared among all visiting researchers. Connectivity is limited to 4xT1 satellite frame relay point-to-point circuits to the University of Alaska Fairbanks which provides connectivity to the commodity Internet and Internet2. Internet2 connectivity is provided through the Pacific Northwest Gigapop utilizing a single lambda from Fairbanks to Seattle. Currently, that link is being rate limited to an OC-12. High performance network services such as IPv4 multicast (source and receive) and IPv6 connectivity are available to the BARC. The IP address space used in the BARC and within BASC is from the University of Alaska allocation and the address space is advertised to all of our upstream providers so all instrumentation is directly reachable.
Environmental Protection Agency’s STORET 

STORET is an interagency water quality database developed and supported by the EPA to house local, state, and federal water quality data collected in support of managing the nation’s water resources under the Clean Water Act. STORET is used by NPS as a repository of physical, chemical, biological, and other monitoring data collected in and around national park units by park staff, contractors, and cooperators. The NPS operates its own service-wide copy of STORET and makes periodic uploads to the EPA STORET National Data Warehouse so that data collected by and for parks will be accessible to the public. The database is still in development, but metadata, protocols, data dictionaries, and reporting capabilities are available through a front-end form. Upon implementation, network staff and cooperators will be able to use the MS Access version of NPSTORET either as a direct database for data entry and management, or as a means of submitting data for upload to STORET by WRD staff. The MS Access application and additional details can be found at: http://www.nature.nps.gov/water/infodata.htm
Additional information on STORET can be found at: http://www.epa.gov/storet.
Geographic Information Network of Alaska (GINA - UAF)

GINA maintains an enterprise-level geographic information system (GIS) with online archiving, internet mapping, and metadata services. Established in 2001, GINA receives and distributes data from numerous agencies. GINA provides, captures, and distributes imagery in real-time for operational and emergency response applications. GINA is the State of Alaska’s primary archive and distribution system for digital elevation data and high resolution imagery.
Satellite Data

GINA captures satellite data in real-time using two ground receiving stations it owns and operates. GINA also works in partnership with the NOAA-NESDIS Fairbanks Command and Data Acquisition Station (FCDAS) to distribute data captured at this major NOAA facility. Real-time imagery and information products from a variety of polar-orbiting satellites, customized for Alaskan and Arctic applications, are processed and delivered to a broad user base. Satellite data has been captured and distributed in real-time from NASA’s EOS Terra and Aqua Moderate Resolution Imaging Spectroradiometer; MODIS since August 2001. NOAA’s operational satellites carrying the Advanced Very High Resolution Radiometer (AVHRR) have been captured and distributed by GINA and its precursors since August 1993. Starting in 2007, GINA has processed and distributed data from the Air Force Defense Meteorological Satellite Program (DMSP) satellite constellation. DMSP data is captured at NOAA-NESDIS FCDAS and processed and distributed by GINA to NOAA National Weather Service and others in real-time.  The high-latitude locality affords enhanced reception opportunities for the polar-orbiting satellites tracked by GINA.  

On average GINA receives about 20 AVHRR passes and 15 MODIS passes per day. Combined with the data fed from FCDAS, more that 100 real-time satellite passes are captured and thousands of images and information products are distributed daily.  Data is viewable in the SwathViewer application (sv.gina.alaska.edu), via KMLs in Google Earth (kml.gina.alaska.edu), as jpeg and tiff images (www.gina.alaska.edu), and as open standards web services (forum.gina.alaska.edu). A partial list of users of GINA’s real-time imagery and satellite data services include the Alaska Ocean Observing System,  Alaska Fire Service, Alaska Volcano Observatory, National Weather Service, Air Force Weather Agency, National Science Foundation projects, offshore operators, emergency responders, and the general public.

Mapping

GINA also operates “Alaska Mapped”, the State of Alaska’s primary digital elevation model and high-resolution ortho-imagery archive and distribution system. It is a cooperative state program endorsed by the Governor and implemented by the University of Alaska (UA) and State of Alaska Departments of Natural Resources (DNR); Military and Veteran’s Affairs (DMVA); Public Transportation and Public Facility (DOTPF); Environmental Conservation (DEC); Fish and Game (DFG); and Commerce, Community, and Economic Development (DCCED).  This statewide digital mapping initiative produces high resolution satellite images and aerial photos. The goal is to provide an accurate, current, seamless, single source, statewide base map, made available over the internet, through open standards, free of charge. The target basemap is a statewide ortho-image, controlled by an appropriately scaled elevation model and ground control as required. (http://browse.alaskamapped.org/.) Products are available through web map servers, open standards web services, and for download. Alaska Mapped serves thousands of unique users monthly and user adoption has been growing at an average of 11% per month for the past two years.

SwathViewer, a mapping software package developed by GINA, provides online mapping capabilities (http://sv.gina.alaska.edu). MODIS, AVHRR, and DMSP satellite data captured by GINA and by FCDAS is processed and displayed in SwathViewer in near-real-time. In addition to the real-time imagery feeds, GINA’s entire imagery archive can be viewed in SwathViewer. Swathviewer can also display and query point, line, and polygon GIS data and GPS data. SwathViewer is used in scientific investigations as a means to rapidly assess large volumes of satellite imagery and also as an operational tool. A growing base of operational users access the real-time feeds to plan daily field work and perform activities such as weather or ice forecasting.

GINA Catalog

The three main functional areas of the GINA Catalog are here:

1) 
Data Products System (DPS): provide access to scientific data and information resources for the North Slope

Status: operational search, metadata, download

Continuing Development: expand data model and geographic representation/ selection.

2) 
Project Tracking System (PTS): provide information on current and anticipated scientific research that pertains to the North Slope.

Status: operational search, sort, secure access with moderated record addition/update.

Continuing Development: geographic representation/selection

3)
Data Viewer (DV): display user selected information over various image backgrounds.

Status: Google Maps implementation operational with imagery and real time data.

Continuing Development: Swathviewer implementation with extended support for vector data and additional imagery.  Support user data

NSSI completed a PTS data collection effort in 2008/9 that resulted in the collection of over 280 project records from federal, state, local and industry sources.  NSSI has conducted extensive outreach and currently has received PTS data from NSF (ARMAP) (803 records) and USGS (53 records).  NSSI has provided PTS data from the 2008/9 collection to AOOS and demonstrated PTS record exchange compatibility.  Discussion with MMS computer systems staff identified PTS data exchange through annual data dump as a preferred option (~70 records).  NSSI GINA has investigated XML and OGC based PTS record sharing.

Data transfer

GINA serves data to the public via open standards protocols: WMS, WFS, WCS, and KML and as direct downloads.  Real-time moderate resolution data, digital elevation models, high resolution orthoimagery, US and Canadian DRGs (scanned topo maps), NOAA charts, vegetation indices, and wildfire hotspot data are all available via open standards web services. GINA also provides “tile server” services for rapid serving of imagery tiles to clients such as Google Earth, Open Layers, Google Maps, Yahoo Maps, ESRI REST/Flex, and other interface packages.  

Similarities to other systems: PTS data has wide relevance to a variety of applications and analysis.  Data visualization is an important element of modern web based information display.  GINA provides extensive imagery resources to AOOS and other clients for their use.

Differences from other systems: NSSI separates data from project listings.  Data sharing generally requires more detailed metadata and potential licensing issues for public distribution.  It is recognized that data sharing constitutes an additional effort by scientists to prepare data for general release to the public.  Additionally timing of publication may delay data sharing.  

High level project tracking information is more easily provided and allows a strategic analysis of ongoing effort.  Agency centric systems such as MMS and NSF (ARMAP) have specific mandates in terms of reporting or logistical support.  NSSI maintains reference to record source.  NSSI maintains a focus on update and user participation through fully integrated, secure and moderated user access.  

Strengths: NSSI leverages hardware infrastructure and software development work of GINA in developing capacity.  GINA provides imagery services to a wide variety of users.  NSSI provides broad representation of North Slope science interests including federal, state, local, industry and NGOs.  Simplified PTS model that separates data and high level project information allows simplified implementation.  Any existing data product as referenced by the record (ie.NSF) is maintained by link to source.  Integrated, secure and moderated user access.
Weaknesses: Data sharing is a continuing effort due to reluctance of individuals and groups to participate.  Overlapping mandates and institutional propriety can complicate actual transfer of data and restrict access to metadata or links.

Recommendations: Participation and record update is a significant challenge for PTS.  Services such as NSSI PTS user login and moderation can help extend project tracking to investigators however their participation needs to be encouraged.  PTS update and exchange need to be reconciled and could be facilitated by conventions.

Data sharing is a more complex problem and a technical component such as service standards for automated access to data or metadata could be helpful.  GINA imagery services is one model for data sharing through OGC services.
Minerals Management Service (MMS)

The MMS utilizes its Environmental Studies Program (ESP) Information System (ESPIS) on a National level and makes all completed ESP reports available on-line as full electronic pdf documents, including images and graphics.  Technical summaries of over 700 MMS-sponsored environmental research projects, as well as full pdf documents of over 2,000 research reports, are available for online full text search. The information is grouped geographically to locate the most useful documents.  Geographic locations for the research include the Gulf of Mexico, Atlantic, Pacific, Alaska, and National.  A National study is research that pertains to more than one geographic region (e.g., the effects of wind on oil spill spreading).  ESPIS offers a web browser query interface at: https://www.gomr.mms.gov/homepg/espis/espismaster.asp?appid=1.

The MMS Alaska Region ESP provides project information on our website including copies of reports of environmental studies as well as summary tables of ongoing and completed studies.  Additionally, it details information from our Alaska Annual Studies Plan, which describes: program background, strategic overview, projected OCS activities, information needs, and disciplinary priorities. This information can be accessed at:

 http://www.mms.gov/alaska/ess/index.htm

In addition to providing easy web access on our homepage, the MMS Alaska Region ESP also feeds project information and data to other project browsers to facilitate research coordination across multiple agencies. Currently, this includes distribution to the North Slope Science Initiative and to the Alaska Ocean Observation System databases. Eventually, an internal geospatial project tracking information database will also be provided for integration into other existing browsers, possibly including the National Science Foundation ARMAP database and others.  

The MMS Alaska Region ESP studies are also linked with other state and federal agency websites that post active data.  Examples of this include our affiliation with USGS- Alaska Science Center: http://www.absc.usgs.gov/staff/WTEB/jschmutz/jschmutz.htm (Loon Study); University of Alaska Fairbanks: http://mercury.bio.uaf.edu/kingeider/KIEI_Home.htm (Eider Study); and our Bowhead Whale studies at NOAA – National marine mammal lab: http://www.afsc.noaa.gov/nmml/cetacean/bwasp/index.php, and Alaska Department of Fish and Game  http://www.wildlife.alaska.gov/index.cfm?adfg=marinemammals.bowhead. 

National Oceanographic and Atmospheric Administration (NOAA) Fisheries 

The NOOA Fisheries division for Alaska offers databases and tools on fishery, oceanography, marine mammal, and environmental research. The data, some dating back nearly 100 years, are obtained from boat surveys, aerial surveys, land counts, stream and beach surveys, and other miscellaneous sources. Data bases are available for downloading from the AFSC website or from database managers at the Alaska Center.  There is not an overall query tool or project tracking system, but multiple sets of data can be browsed and accessed from the main data page: http://www.afsc.noaa.gov/databases.htm.

NOAA Pacific Marine Environmental Lab (PMEL) – EPIC system

EPIC is NOAA’s web application that provides interactive on-line data access to EPIC hydrographic data sets (http://www.epic.noaa.gov/epic/). It allows the user to view oceanographic in-situ data by creating plots on-the-fly, generating listings, data downloading etc.  EPIC was developed at NOAA's Pacific Marine Environmental Laboratory to manage the large numbers of hydrographic and time series oceanographic in-situ data sets collected as part of NOAA climate study programs, such as EPOCS and TOGA in earlier years, WOCE and CLIVAR and others more recently. The EPIC system provides data archival, retrieval, display and analysis procedures for oceanographic time series and hydrographic data. Users select data by specifying data type, latitude, longitude and time range or other identifying characteristics. Classic EPIC data analysis and display routines in Fortan and c are supported for Unix and for VMS. More modern developments include an OPeNDAP server for in-situ data and several desktop and web OPeNDAP clients. 

At present, PMEL maintains approximately 100,000 individual data sets in the EPIC data base. This data is available on-line to researchers inside PMEL on the desktop and on the Web via PMEL's internal Intranet. Portions of the data are publically available outside PMEL via the World Wide Web.  Data types include CTD, XBT, bottle data, time series from moored instruments, shipboard ADCP data, and drifting buoy data. Data files are self-documenting and machine transportable. Multiple data file formats are supported for access from C and Fortran by the EPIC System Library (EPSLIB), including the EPIC implementation of the Unidata netCDF format. Loading of new data sets into the system is straightforward. 

EPIC system contains a full suite of routines provide graphical display, data analysis and calculation of oceanographic parameters, such as dynamic height, geostrophic velocity, potential density, statistics, spectral analysis, coherences, correlations, and EOFs. EPIC data sets can be used with these EPIC programs (Unix and VAX/VMS), with C or Fortran programs using the EPSLIB I/O library, with the MATLAB MexEPS interface, and can be made available on the World Wide Web with the EPIC Web Utilities. Many Java applications and tools are also available for data access and display. 

EPIC in-situ data residing on UNIX workstation disks can be managed with any SQL database system such as Ingres, mSQL, postgreSQL, or MySQL database. The EPIC metadata, the information about the data, stored in the databases, can be accessed using a command-line interactive program, World Wide Web browsers, or a Motif-based X-window application that allows users to locate data in the underlying databases by specific selection constraints such as geographic, time, depth range, etc. These applications communicate with back-end databases, making it easy and convenient for remote users as well as local users to access EPIC data. Refer to EPIC database page for detailed information about EPIC database management. 

Products:

· OPeNDAP Web Viewer - for in-situ oceanic and atmospheric PMEL and other observing system datasets through theOPeNDAP dapper server. 

· EPIC Web (available to the public) - Online data selection, graphics and download of PMEL data observations. 

· EPIC Web (internal access only) - The Internal EPIC Web includes all data in the public server, as well as new, recently collected PMEL observations. 

· ncBrowse - netCDF and OPeNDAP browser and viewer. 

· OceanShare - Collaborative tool to provide local and network access to oceanographic data. 

· Java OceanAtlas (JOA) - application for viewing and manipulating oceanographic profile data. 

· NdEdit - interactive tool for graphically selecting and subsetting large in-situ data collections 

In addition, Classic EPIC includes a data selection routine with which a user specifies selection criteria such as space and time ranges. Once data is selected, there is a complete suite of routines in Fortran and c for graphical display and data analysis available for Unix and for VMS.

With the freely available OPeNDAP dapper server and DChart web client, anyone can publish in-situ data on the web. There is also a small collection of EPIC Web Utilities to facilitate distribution of information on the Web.

The North Pacific Research Board (NPRB)
The NPRB has a project browser that includes NPRB-funded projects since 2002.  Users can filter their searches by year, region, ecosystem component, place, research priority, PI, or a free text search.  The search returns a list of all projects (and links to those project websites) that fulfill the search.  Each project website shows an abstract, funding year, start and end date, and budget as well as contact information for the principal investigators and collaborators.  It also includes links to other project websites and related publications in press, the full funded statement of work, semi-annual project reports and final project reports.  Peer reviewed publications related to each project can currently be found at the NPRB publication library but these two systems are currently being cross-linked.  Links to data (if embargo time is lapsed) and metadata records for completed projects are currently being populated on each project website and  can then also be found when searching for NPRB projects under the Alaska Marine Information System (AMIS) funded through AOOS/NPRB.  http://project.nprb.org/.  Metadata records are also being submitted to the USGS Metadata Clearing House.

National Park Service (NPS) Inventory and Monitoring
The Inventory and Monitoring Program (I&M) collects information on the status and trends in the condition of selected natural resources preserved within Alaska’s national parklands.  Emphasis is placed on ensuring the data collected is transformed into useful information for managers, scientists, and the public through requirements for sound database design, analysis, reporting, and sharing the information with a wide variety of users.  The NPS is working to improve our ability to do this through development the Natural Resources Information Portal (NRInfo) built on System Oriented Architecture.  
NRInfo is the beginning of a web-based “one-stop shop” for natural resource information, including documents, data sets, maps, images, links, and more.  NRinfo allows users to easily search and access information from multiple sources and systems, all from a consistent user interface.  NRInfo is in development, and is expected to be publicly available in 2010. (http://science.nature.nps.gov/im/datamgmt/IRMA.cfm). 

In the meantime, data are available through the NPS Data Store (http://science.nature.nps.gov/nrdata/) which is a graphical search interface that links dataset metadata to a searchable data server on which datasets are organized by NPS units, resource datasets, inventory products, and GIS data produced by the I&M and Natural Resource GIS Programs.  Some of our Alaskan datasets such as landcover or imagery are not currently served at the Data Store due to file size limitations, however the metadata found there describes how to request the information.  Additional databases that will ultimately be reached through NRInfo provide information on species (NPSpecies) and reports (NatureBib). 

Within Alaska, there are four networks of parks (see below) that manage natural resource inventories and vital signs monitoring programs (http://science.nature.nps.gov/im/units) within their respective programs.  The Alaska Regional Office oversees landcover, soils, and base cartography inventory programs (http://science.nature.nps.gov/im/units/akro).  These websites provide information about the important resources of each park, and list the vital signs being monitored, including what, where, how, and why.  Protocols are in development for each “vital sign” (e.g. brown bears, vegetation, climate, permafrost) to be monitored.  Protocols, or summaries for those still in development, are provided on each network’s website.  In addition, they are served on a Protocol Database website that is publicly available (http://science.nature.nps.gov/im/monitor/VitalSigns/BrowseProtocol.aspx).   
Databases are required for each protocol and are built on a standard template (NRDatabase Template) to facilitate sharing information.  Each I&M network is developing means of providing information from their programs and emphasis is placed on common approaches (an example schematic of the system is available on request).

Some Alaskan networks (ARCN and CAKN) have developed a Project Catalog which is searchable by key word, which brings up a project ID, title, abstract, date, status, Principal Investigator, and contact information.  The catalog allows study sites or documents to be posted with the project record.  A Data Catalog is also available, searchable by data format type, NPS unit, category and subject.  These tools assist networks with managing project information (see http://science.nature.nps.gov/im/units/arch/index.cfm?rg=16).  

For more information, see each I&M network’s website:
· Arctic Network (ARCN) – http://science.nature.nps.gov/im/units/arcn

· Central Alaska Network (CAKN) – http://science.nature.nps.gov/im/units/cakn

· Southeast Alaska Network (SEAN) – http://science.nature.nps.gov/im/units/sean

· Southwest Alaska Network (SWAN) --  http://science.nature.nps.gov/im/units.swan
National Snow and Ice Data Center (NSIDC)

The National Snow and Ice Data Center is part of the Cooperative Institute for Research in Environmental Sciences at the University of Colorado at Boulder. NSIDC supports research into our world's frozen realms: the snow, ice, glaciers, frozen ground, and climate interactions that make up Earth's cryosphere. Scientific data, whether taken in the field or relayed from satellites orbiting Earth, form the foundation for the scientific research that informs the world about our planet and our climate systems. NSIDC manages and distributes scientific data, creates tools for data access, supports data users, performs scientific research, and educates the public about the cryosphere.  http://nsidc.org/ 

The open-access NSIDC Web site allows users to find and retrieve cryospheric and related data by browsing into the site, downloading from FTP server, or signing up to receive data automatically. NSIDC shares metadata with the Global Change Master Directory and may be accessed via Geospatial One Stop.

NSIDC GIS Products

The National Snow and Ice Data Center (NSIDC) is iteratively developing a repository of geographic information systems (GIS)-compatible snow, ice, and frozen ground data for research and planning. These include:

· Snow, Ice, and Frozen Ground GIS Data Sets from NSIDC: A sample of products that are directly compatible with and easily imported into GIS software

· Other Sources of GIS Data for Snow, Ice, and Frozen Ground: Sea ice extent, glacial geology, and other related GIS layers.

· Standard Reference Layers: Base maps, shaded relief maps, and thematic layers for various scientific studies.

· Tools and Resources: Links to information about popular data formats, free GIS applications, dictionary of GIS terms, and data standards.

· OGC services (WMS/WFS/WCS):

· Atlas of the Cryosphere: Arctic base layers and climatologies.

· The Global Land Ice Measurements from Space (GLIMS) Glacier Database: Glacier locations, footprints, and fluctuations.

· The Antarctic Cryosphere Access Portal: Diverse basemaps and cryospheric data from satellites and field measurements.
· Google Earth visualizations and animations for a variety of cryospheric products
· Sea Ice Index

· Atlas of the Cryosphere

· National Ice Center Charts and Climatologies in Gridded Format

· March through August Ice Edge Positions in the Nordic Seas

· Circumpolar Arctic Vegetation Map

· Circum-Arctic Map of Permafrost and Ground-Ice Conditions

· Permafrost Map of Alaska

· Land Cover Map of the North Slope of Alaska

NSIDC Development Tools

· Data viewer: An IDL Catalyst Library application that can be used to display select data sets available from NSIDC.
· GPD Viewer: An IDL Catalyst Library program that can be used to interactively visualize and create Grid Parameter Definition (GPD) files. The resulting GPD files can be used by other software at NSIDC to reproject different types of satellite data.
· JazPanel: A Java applet that can specify geographic area of interest as part of an HTML forms interface.
· Mapx: An object-oriented geographic coordinate transformation library available in both C and Java.
· Spheres: A Java package for doing spherical trigonometry. It includes a Java implementation of the backtrack orbit search algorithm.
National Science Foundation (AON-CADIS)

The Cooperative Arctic Data and Information Service (CADIS) provides data management for the Arctic Observing Network (AON). AON is an NSF initiative for the International Polar Year (IPY) intended to improve observational capabilities in the Arctic and to leave a long-term legacy for the benefit of science and society. AON data are collected at the CADIS data portal. When fully developed, CADIS will be a portal for data discovery, near-real-time data delivery, and analysis and visualization as well as data storage.

The AON projects are categorized by the SEARCH Implementation Plan categories: Atmosphere, Human Dimensions, Hydrology and Terrestrial Cryosphere, Ocean and Sea Ice, and Terrestrial Ecosystems. Each category folder contains only the projects and associated data sets for that category. General project descriptions, PI information, and data set descriptions can are found within these folders. Supporting Data Sets contains data that may be widely useful for AON and SEARCH.  There is no query tool but users may browse the folders.

Users can also contribute metadata and data by registering and logging in.  All AON projects must contribute metadata. Project data that is not stored directly on the CADIS include a link in the metadata to where the data can be obtained.  Weblink: http://www.aoncadis.org/
AON CADIS also has a tool called the AON-CADIS Mapserver where projects can be located spatially.  A basemap is displayed and users can add features such as bathymetry, rivers/lakes, and cities, as well as projects organized in seven categories (atmosphere, ocean and ice, hydrology/cryosphere, terrestrial ecosystem, human dimensions, arctic seas – BODC, and ice charts.  The subcategories are also subdivided by PI so a user can display the geographic location of projects by an individual researcher. When a project is clicked on the map, a new data box appears containing the project title, PI name, location, lat/long, and any notes that have been included with the record.  http://mapserver.eol.ucar.edu/aon-cadis/. 
CADIS uses Thematic Realtime Environmental Distributed Data Services (THREDDS) as a native metadata format which includes a profile for IPY-DIS and is compatible with FGDC.  Example shown below:
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AON has also collaborated with ARMAP on the development of a simple web map project viewer (http://arctic.utep.edu/aon/) which provides links from the web map project viewer (via mouseovers listing Researcher and Project Title to the archived data.  Projects can also be explored by Researcher Name.  
North Slope Science Initiative (NSSI)
NSSI is run through GINA, and operates a project database of primarily North Slope region research.  It includes some coastal and offshore projects but focuses mostly on terrestrial projects.  In addition to its own data collection efforts, NSSI also draws from MMS, AOOS, ARMap, and USGS databases.  The system includes basic title and synopsis text searching, and allows filters by dates, contacts and agencies.  There is a gridded panel with the search results for projects.  A query will produce the abstract, status, agency, contact person website, and year funded.  Links to project data are provided where appropriate.  Currently, there are 1,100 active projects in the database; 803 are NSF-funded and 66 are MMS-funded.  Not all the projects have been geo-coded but this task is in progress.  The project system allows secure login and moderated record input and editing by authorized users.  Website: http://catalog.northslope.org/
Integration: Generally speaking all data elements that we require are provided by participating systems (NSF, USGS, MMS).  The exception might be handling geographic location.  Also only NSF provides a significant number of records.  USGS or MMS  have contributed less than 100 records each. Data standards, etc might be overkill and I think we need to keep the overhead (programming costs) at a minimum for participants.  I am not sure if this is our battle to fight however if groups are willing to comply there might be value to trying to define a standard.  However for the moment periodic excel spread sheet data dumps seem to suffice for MMS and USGS.  The main issue that I am worried about is handling updates.  That would be a useful area for collaboration.  AOOS and NSSI also need to go over collaboration. 
U.S. Fish and Wildlife Service (USFWS)
The USFWS has a data page for each state’s system.  The Alaska spatial data set provides GIS layers and metadata for refuge boundaries and the National Wetlands Inventory wetland information.  It also provides links to other sources including USGS, the Alaska Geospatial Data Clearinghouse, and the Natural Resource Conservation Service (NRCS) for digital elevation models, hydrography, soils, and other GIS layers.  Alaska Spatial Datasets: http://www.fws.gov/data/statdata/AKdata.html
U.S. Geological Survey (USGS) – Alaska Science Portal

The USGS Alaska Science Portal is a project search tool that allows filtering by region, lat/long, researcher, or key word.  The user is provides project title, location, status, PI contact, collaborators, start and end date, and abstract. The project database covers USGS affiliated projects only and over 195 subjects are included.  Projects covered extend to all USGS activities in Alaska and not just those of the Alaska Science Center. It is updated on an annual basis. If project data are available there is generally a link on the project page that directs the observer to a database site. Projects cover a wide range of science across Alaska and surrounding oceans; there are also projects that extend to international lands and waters as well.  http://alaska.usgs.gov/portal/
Acronym List 
Agency Acronyms

· ADNR – Alaska Department of Natural Resources
· AGDC - Alaska Geospatial Data Clearinghouse

· AMIS – Alaska Marine Information System  (run by AOOS and NPRB)
· AON – Arctic Observing Network (part of NSF)

· AOOS – Alaska Ocean Observing System

· ARMAP – Arctic Research Mapping Application
· ASGDC - Alaska State Geospatial Data Clearinghouse

· BAID – Barrow Area Information Database
· BARC – Barrow Arctic Research Consortium
· CADIS – Cooperative Arctic Data and Information Service (provides data management for the Arctic Observing Network of NSF

· GINA – Geographic Information Network of Alaska
· IOOS – Integrated Ocean Observing System

· IWGOO – Interagency Working Group on Ocean Observations
· MMS – Minerals Management Service

· NOAA – National Oceanic and Atmospheric Administration
· NPRB – North Pacific Research Board

· NPS – National Park Service
· NSF – National Science Foundation
· NSIDC – National Snow and Ice Data Center
· NSSI – North Slope Science Initiative
· STORET – “STOrage and RETrieval “ A Data Warehouse and repository for water quality, biological, and physical data and is used by state environmental agencies, EPA and other federal agencies, universities, private citizens, and others.  
· USFWS – U.S. Fish and Wildlife Service
· USGS – U.S. Geological Survey
Other Acronyms and Key Words

FGDC – Federal Geographic Data Commission.  An interagency committee that promotes the coordinated development, use, sharing, and dissemination of geospatial data on a national basis.
FGDC CSDGM v.2 – Content Standard for Digital Geospatial Metadata Workbook.  This is the US Federal Metadata standard.   According to Executive Order 12096 all Federal agencies are ordered to use this standard to document geospatial data created as of January, 1995.
GML – the XML grammar defined by the Open Geospatial Consortium (OGC) to express geographical features.  GML serves as a modeling language for geographic systems as well as an open interchange format for geographic transactions on the Internet.  

GNIS - Geographic Names Information Service.  A database that contains name and locative information about more than two million physical and cultural features located throughout the US. GNIS was developed by USGS to promote the standardization of feature names. The database is part of a system that includes topographic map names and bibliographic references. 
ISO -- International Standardization Organization.  The world's largest developer and publisher of International Standards with members from 162 countries.  ISO standards include those for data management.  For example, mandatory elements for metadata include the dataset title, data set reference language, dataset language, data set topic category, abstract, metadata point of contact, and the metadata date stamp.  
Metadata: “Data about data".  This includes documentation of data elements or attributes, (name, size, data type, etc), data about records or data structures (length, fields, columns, etc), and data about data (where it is located, how it is associated, ownership, etc.).

NSDI – National Spatial Data Infrastructure.  A physical, organizational, and virtual network designed to enable the development and sharing of this nation's digital geographic information resources
OGC – Open Geospatial Consortium.  An international voluntary consensus standards organization, originated in 1994. In the OGC, more than 370+ commercial, governmental, nonprofit and research organizations worldwide collaborate in an open consensus process encouraging development and implementation of standards for geospatial content and services, GIS data processing and data sharing

PTS – Project Tracking System
THREDDS (Thematic Realtime Environmental Distributed Data Services) is for publishing and accessing data in netCDF or other self describing formats. Data services include: anOPeNDAPdata server; an Open Geospatial Consortium Web Coverage Server, and a catalog that describes what data sets are available from a given THREDDS data server. THREDDS is written in Java, It works with data in many formats (e.g. netCDF, GRIB, HDF, ASCII etc.) and allows them to be described with many metadata standards (e.g. DIF, Dublin Core, and Climate and Forecast).

UNIX  - A type of operating system.  An operating system is an interface between hardware and user which is responsible for the management and coordination of activities and the sharing of the resources of the computer that acts as a host for computing applications run on the machine.

US Geospatial One-Stop – A geoportal that provides public access to geospatial information as part of a United States e-government initiative. Users can find data or map services, make a map, browse community information, cooperate on data acquisitions, or publish their own data and map services.  

XML – eXtensible Markup Language is a set of rules for encoding documents electronically.  It is a markup language much, designed to transport and store data, with focus on what data is (Conversely, HTML was designed to display data with focus on how the data looks).  XML is everywhere. It is the most common tool for data transmissions between all sorts of applications, and is becoming more and more popular in the area of storing and describing information.  Here is an example of what the code can look like:

<?xml version="1.0"?>

<contact-info>

<name>Jane Smith</name>

<company>AT&amp;T</company>

<phone>(212) 555-4567</phone>

</contact-info>

Attachment 2 –

Example questionnaire for basic statistics used to justify and direct future efforts 
Survey Monkey (www.surveymonkey.com).   

Agency Contact 
Name, Title, Responsibility (Management, IT, Contracting, Grant Officer)

Address, Agency, Email, Phone
1.  How many projects does your agency funds each year?  0-10, 11-25, 26-50, 51-100, 101-200, 201-500, 500+
2. Check all that apply.  Are these projects ( ) marine ( ) terrestrial( ) both?
3. What geographic area is your agency or initiative focused on?
4. Does your agency maintain a list of projects that are funded each year? Y/N
5. Is this information available in a database Y/N   On a web site? Y/N 
6. Who maintains this information for your agency?  

Please enter a Name:                 Email:              Phone:    
7. If not, do you think it would be useful to have a list of projects that are funded by your agency with high-level tracking information (Research Name, Project Title, Location, Key Words, Project Web Site, Data Archive) Y/N
8. Do you think it would be useful to compare a list of projects funded by your agency with that of other agencies? Y/N

9. Would it be useful to view or browse for project locations on an interactive online map?

10. Would it be useful for your program / contract officers to be able to browse from a list of funded projects to project web sites and online archives of catalogued data resulting from those projects? Y/N

11. Would you support the development of an interagency standard for project tracking? Y/N

12. What obstacles do you see to implementing a project tracking system within your agency?  Check all that apply:   Decentralized records; Lack of financial resources; Lack of staff; Lack of technical know how; Lack of ascension numbers; Geotagging; Other________________

13. Do you have any recommendations?_______________________________________
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