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a. Abstract



We live in an information age, yet our ability to find, evaluate, and use the available Northwest fish, wildlife, and plant information is limited at best.  Many agencies and organizations have important data holdings in the region.  Yet, there isn’t a single place where biologists, planners, and the public can go to retrieve spatially explicit information to make conservation decisions.  The adage that our region is data rich but information poor  
appears true, and we offer an innovative proposal to begin turning this maxim around.  What is needed is an easily accessible place where anybody in the region can go to find out what conservation issues are important at their ‘spot’ whether that spot is their house, farm, woodlot, mountain, watershed, county, or region.  Our proposal is innovative because the portal, TerraNorthwest, will seamlessly integrate, at one public Internet site, the well-known, spatially-based Microsoft TerraServer with Northwest fish, wildlife and plant information distributed on multiple organizations' data servers.

We envision TerraNorthwest as a data delivery system where Northwest animal and plant data are integrated in an intuitive, user-oriented fashion.  Spatial data often results in large digital files that can be cumbersome to transfer and re-display.  Hence, our approach is to bring together high-interest datasets in such a manner that a user could develop their own spatial analysis without the need of a GIS analyst.  Our focus is to make the information that exists throughout the Northwest available through one site so that it could assist with regional, provincial, sub-basin or watershed planning as well as serve those from an education and general interest perspective.  

TerraNorthwest will use new techniques, only recently demonstrated for these types of data, which have come to be known by the general term of ‘federated database servers’.  In essence, data residing on geographically dispersed servers, with different but coordinated databases, are served through a common web server.  The data from these distributed data servers are integrated on the fly to produce maps, charts, tables, and/or text as queried by the user.  We propose the development of the first stages of such a federated database system for Northwest fish, wildlife and plant information.  These initial stages will include the development of a public web site, supported by a dedicated web and data server, which integrates existing land-cover, species distribution, species ecology, and habitat relationships information.  More importantly, a federated database framework will be established that will allow other agencies and institutions to publish and integrate their data with other Northwest datasets through the TerraNorthwest web server.  The federation will be built as a distributed database model that can either house data on TerraNorthwest’s data server or link with an organization’s data set(s) hosted on their own server.  

Finally, we will generate a series of progress reports that will list what data organizations have, what organizations are willing to participate and in what manner, and an assessment of what are the constraints and efficiencies of the Internet portal.  We envision this project to take 15 months to complete.

b. Technical and/or scientific background

The Columbia River Basin encompasses the jurisdiction of 2 countries, including 7 US states, which involves the Federal Caucus of 9 major Federal agencies, 13 Columbia River Basin tribes, and more than 20 state agencies along with numerous special interest groups and individuals.   Each organization develops its own information and in doing so commits (often informally) to coordinate with other groups and agencies while offering to make their information available to others (often on an as needed basis).  With the advent of the Internet, more and more organizations are using this tool as a means to disseminate their information.  But when the time comes to incorporate these datasets into conservation plans or a decision making process one finds out quickly that these data occur at various spatial scales or resolutions and that they are not well coordinated with other existing data.  It is often left up to the end-user to seek out and search, one at a time, through multiple organizations' data to see what may be of use.

While publishing information on the Internet is a worthy goal and needed, there are a number of issues to address.  First, the information that is located within these multiple organizations all come with different mandates, legal requirements, policies, and objectives (such as Interior Columbia Ecosystem Management Project [ICBEMP -  http://www.icbemp.gov/], or  StreamNet [ http://www.streamnet.org/ ]).  Publishing an organization’s information is usually one of many priorities, and with few exceptions, the organizations involved have little experience serving data over the Internet. Technical support is expensive and can be hard to come by, and the learning curve for these sorts of applications is quite steep.  It will be challenging for each organization to publish their own information, let alone to integrate other organizations' datasets without specific funding to do so.  Second, each organization, because of their interests, mandates or policies, often only brings a portion of the data needed to answer a question, such as Forest Service and Oregon State University - Coastal Landscape and Analysis  and Modeling Study (http://www.fsl.orst.edu/clams/index.htm ), Oregon Fish and Wildlife’s Oregon Species Information System (McKenzie et al. 1994), and Idaho’s Conservation and Data Center (pers. com. with B. Butterfield 6/2000). The traditional method of requesting, acquiring, combining, and analyzing data from multiple sources into a central repository takes too much time and is too expensive.  Thus, it becomes imperative that to answer a question or address an issue over a large spatial area, multiple datasets from multiple organizations will be required.  Thirdly, important datasets might have an added value from the synergy of examining or including other information. To tap that synergistic effect, we would encourage each organization to start to develop and host their data to facilitate integration into a federated, regional system.  

In this proposal, the principal portal for the regional system will center on an already high traffic public site, Microsoft’s TerraServer (a public/private partnership between Microsoft Corporation and U.S. Geological Survey http://www.terraserver.microsoft.com ).  We will call this portal TerraNorthwest.  In cooperation with Microsoft Corporation, the Northwest Habitat Institute will develop the area of Microsoft’s TerraServer that covers the Northwest portion of the United States including the entire U.S. portion of the Columbia River Basin (Figure 1).  By so doing, the 'federated' database will be built around the Microsoft TerraServer platform to incorporate  Northwest fish, wildlife, and plant information.  In essence then, an organization’s spatial information will be accessible in conjunction with existing aerial photography, digital raster topographic maps, and other spatial datasets.  Thus, the TerraNorthwest web site will allow the public and resource agencies to combine, query and display multiple agencies’ and groups’ information, stored on multiple data servers, from just one web site.  Hyperlinks from TerraNorthwest to the participating organizations' web sites will also be included for the user to learn more about each organization.  Along with the current information found on the TerraServer, NHI will develop a collaborative process to identify key regional datasets (spatially and non-spatially) and either host them on TerraNorthwest's data server, or for those organizations that wish to maintain their own high-interest datasets and agree to participate in the TerraNorthwest data federation, TerraNorthwest will link directly to their data servers.  In these cases, an Internet user's request at the TerraNorthwest web site will be passed to another organization’s server, processed, and the results passed back to the user via the TerraNorthwest server.  This proposal is not to develop a clearinghouse, but rather a federated database that seamlessly integrates multiple remote data sources and distributes the resulting information to the public at a single, interactive Internet site.
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Figure 1.  The above map shows the area of the Northwest continental U.S. that would be a part of this proposal.   The light green areas have topological map coverages only while the dark green depicts both topographical and orthophoto coverage.

The Northwest Habitat Institute (NHI) staff has operated interactive web sites on the Internet for the past 2-½ years to primarily collect digital information (Trevithick and O’Neil 1999) or disseminate spatial datasets. NHI’s current web site can be found at: http://www.nwhi.org/ .   Additionally, NHI’s staff were involved, usually as principal investigators, in developing digital information and computer programming for: Oregon Species Information System (McKenzie et al. 1994), Wildlife-Habitat Relationships digital matrices and CD-ROM [included with this proposal] (O’Neil et al. 2001); digital mapping of: Oregon’s Land Use/Land Cover Types, Willamette Valley’s Land Use/Land Cover Types, Oregon and Washington Wildlife-Habitat Types, Columbia River Basin’s Wildlife-Habitat Types (historic and current), Oregon’s Coastal Change, Radar Imagery of the Willamette Valley, and wetland delineation in Central Willamette Valley.  

Microsoft Corporation has developed and operated the TerraServer for the past 2-½ years (Barclay et al. 1998).  The TerraServer’s current web site can be found at: http://terraserver.microsoft.com/. It has been a cooperative project with Compaq, StorageTek, Digital Equipment Corporation, Aerial Images, and USGS.  The purpose of developing the TerraServer was to demonstrate the capability of Microsoft SQL Server TM           Database and Windows NT Server to store terabytes (which would be equivalent to nearly a billion pages of text, or 4 million books, or 250 full-length movies) of data for thousands of simultaneous users.  In developing this project, they also wanted to explore the use of database technology as a general-purpose image repository.  Microsoft Corporation was the primary lead in developing the computer programming, scalability, and interfaces for the TerraServer’s application that serve primarily USGS Digital Orthophoto Quads and Digital Raster Graphics that covers much of the continental United States.  These data are unencumbered and can be freely distributed to the public.

The Conservation Management Institute’s Fish and Wildlife Information Exchange (FWIE) has been assisting agencies and organizations in the application of information technologies for conservation and management of wild animals, plants and habitats for 16 years. FWIE’s current web site can be found at: http://fwie.fw.vt.edu/.  FWIE has taken the lead role nationally in the development of federated biological datasets on the Internet in collaboration with the National Biological Information Infrastructure initiative.   Two projects that FWIE has been involved with that closely parallel portions of this proposal are: Wild Animal and Plant Information Infrastructure (WAPITI -http://www.cmiweb.org/wapiti/home.htm ) that ties together 4 servers from 4 different mid-Atlantic state fish and wildlife agencies to produce species reports and regional distribution maps; Multi-State Aquatic Resource Information System (MARIS -http://www.gis.uiuc.edu/maris/), a portal system in place among 6 Midwest fisheries agencies to deliver fish catch/effort data.  FWIE’s role was to provide coordination, management and programming experience to these efforts.

c. Rationale and Significance to Regional Programs



Our proposal addresses the coordination aspects of the Northwest Power Planning Council’s 1994 Fish and Wildlife Program and the Conservation of Columbia Basin Fish – Draft Basin-wide Salmon Recovery Strategy prepared in 2000 by the Federal Caucus of Army Corps of Engineers, Bonneville Power Administration, Bureau of Indian Affairs, Bureau of Land Management, Bureau of Reclamation, Environmental Protection Agency, Fish and Wildlife Service, Forest Service and National Marine Fisheries Service.  Specifically, each document calls for a coordinated approach to managing data.  The Northwest Power Planning Council’s document dedicates a specific section (3.3) to call for the developing of a coordinated information system as “essential to efficient collection and dissemination of information produced as a result of this program.”

The Executive Summary of the federal caucus paper (which is the update of the All-H Paper) discusses the need by stating, “the success of the Conceptual Recovery Plan hinges on active and effective leadership and significantly improved coordination among federal, state, tribal, and local agencies.”  Additionally, Volume 2 of the report (under section 7.5) states, “Implementing this ambitious monitoring program will require an extraordinary degree of coordination among an enormous number of regional management agencies.”   The need for greater coordination is clearly outlined and identified as a high priority (in these documents) if we are going to have effective and efficient programs for fish and wildlife.  What these documents are calling for (in addition to the current efforts) are more effective and innovative ways agencies can share data and also make it available to those who need them or find them of interest.  Our proposal would help do this, in that it would allow the public to view or query local to regional fish, wildlife, and plant information that has been developed by multiple organizations while at the same time offering natural resource organizations a high traffic public site giving their information exposure to a greater audience.

d. Relationships to other projects 

The Northwest Habitat Institute (NHI) will work to develop a portal, around Microsoft Corporation’s TerraServer, that covers the Northwest portion of the United States.  By so doing allows us the capability to interface with the TerraServer platform as well as incorporate Northwest fish, wildlife, and plant datasets. With this capability, all mapping, inventorying, and monitoring projects that are spatially registered (either currently or recently funded) by BPA or other organizations and are deemed to be of interest could be included (i.e. served) as part of the portal, i.e. the TerraNorthwest data set. Datasets that are of interest but the owners of the information would rather have a hyperlink to their data can also be accommodated.

The kinds of projects that we see being incorporated with the TerraNorthwest are: state and regional fish and wildlife-habitat, plant, and hydrology maps; survey and monitoring information that is geo-referenced; and hyperlinks to large existing datasets like Interior Columbia Basin Ecosystem Management Project (ICBEMP), Breeding Bird Survey (BBS); and StreamNet.  This is not to say, that a portion of these larger datasets could not be included with the TerraNorthwest federation; if an inter-organization team so deemed them to be of high interest and the organization that maintained and updated the information were so inclined. 

e. Proposal objectives, tasks and methods

Objectives
 

1.  Develop an innovative approach to sharing information that will increase the use and exposure of Northwest fish, wildlife, and plant information to the general public and other resource agencies and organizations. 

2.  Enhance the coordination of multi-organizations by sharing Northwest fish, wildlife, and plant information for conservation of our natural resources.

3.  Monitor and evaluate the site for reporting and improvements.

Tasks and Methods
 

Coordination of multi-organization information datasets in the Northwest is the primary purpose of all the Tasks outlined below.  Our basic concept is that the end-user will be able to query any Northwest location by locating it on an almost seamless image of the Northwest and then "clicking-on" the image at that location to get a list of available datasets for the selected location that can either be displayed and queried on TerraNorthwest or are available elsewhere. The interface would also provide navigation tools allowing the user to find available spatial information by entering latitudinal/longitudinal coordinates or place names.  Using one of the navigation tools, the user would then be able to query, view and download the desired data. A unique benefit of TerraNorthwest is that it will allow users to query for desired subsets, based on distance from the clicked point or an attribute such as political jurisdiction, of large datasets so they retrieve only data of interest for their particular questions or needs.  Finally, NHI would house this project at the Internet site: http://TerraNorthwest.nwhi.org/, and serve the data unencumbered and freely distributed to the public.

The process we are proposing to do this proposal is as follows:

Objective 1- Develop an innovative approach to sharing information that will increase the use and exposure of Northwest fish, wildlife, and plant information to the general public and other resource agencies and organizations.

Task 1.  Designing and developing TerraNorthwest’s federated data system

The Internet-based TerraNorthwest federated (distributed) data system will be unique in that it will integrate Northwest geographic datasets from multiple sources for localized, end user query and analysis.  Using the latest web programming languages and data transfer formats, such as Active Server Pages (ASP) and Extensible Markup language (XML), TerraNorthwest will be able to quickly communicate with other remote spatial data servers. This design allows intensive data processing tasks to be spread among multiple servers while requiring minimal data to be transferred among the participating servers.  User-initiated queries to the TerraNorthwest web server are redirected to either the TerraNorthwest Spatial Data Server or to the appropriate remote server where they are processed and only the query results, as opposed to a larger data set still requiring processing by our server, are passed back to the end user through the TerraNorthwest web server.  This design (Figure 2) also allows the originators of spatial datasets to maintain, update and control the distribution of their data at their own site.
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Figure 2.  Schematic showing the linkages for the federated database.

Our design would incorporate Microsoft’s TerraServer information.  The TerraNorthwest Spatial Data Server would operate with Windows 2000 and SQL Server 2000.  The main components of Microsoft’s TerraServer that will be folded into TerraNorthwest’s design are digital orthophoto quads (aerial photography) and digital raster graphics (topography maps).  These datasets would be parsed out to cover the portion of the Northwest as shown in Figure 1.  The current components of Microsoft’s TerraServer are shown in Figure 3.   As for the kind of equipment that would be need to operate this system, please see section 3.f.  
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Figure 3.  General schematic of the current components of Microsoft’s TerraServer that cover almost seamlessly the entire continental United States.

Task 2.  Modify TerraNorthtwest’s display to incorporate or hyperlink key fish, wildlife, and plant datasets that are of interest

We envision a three-tiered interface that is map-based, species-based, or issue-based.  The first is a map-based interface where users click boxes to identify which data sources they wish to view.  After identifying which data sources (layers) to view, they will then be able to pan and zoom the map of the region to view the data spatially.  They will be able to look at counties, watersheds, sites, regions, or whatever they choose limited only by the resolution of the available data.  The initial data choices will include at a minimum:

a. Columbia River Basin wildlife-habitat maps developed by the Northwest Power Planning Council’s Multi-Species Framework Project,

b. State Plant maps developed by the National Gap Analysis Project,

c. Salmon and Steelhead Inventory and Assessment Project 1:24,000 hydrologic layers,

d. Basin-wide species distribution maps for wildlife associated with salmon and selective resident and anadromous fish,

e. Classified Landsat images,

f. Digital orthophoto quads and digital raster graphics from Terraserver,

g. Species life history accounts – text, and

h.  Fish and wildlife habitat relationships from the recently completed Wildlife-Habitat Relationships in Oregon and Washington and Establishing Key Ecological Functions for Sub-basin Planning projects.
Users will be able to view and navigate a map, select a location by clicking on it, get a species list, click on the species list to find out about the animals and plants, and click on agencies and institutions that have more data, or information about land management or species issues affecting that location. Figure 4 depicts the proposed components of TerraNorthwest.

[image: image3.jpg]< Proposed Configuration >
(D\g\ta\ Orinophoto Quads
Perial Images
(Digital Raster Graphics
Topographic Maps

Regional, State or Local
Fish, Wildlife, Vegetation }q—
GIS Information

Trvertorying/Monitoring Surveys
Classified Landsat Scenes
Biodiversty Maps

Query Capability by
1) Name/Place

2) Latitude/Longitude

3) "Click-on" Coverage Map

Species Accourts - Text
Search Federated Data Sets Species DistribLtion Maps
High-Interest Data Sets
(Tinks fo Ofher Internet Sites))





Figure 4.  Proposed components that would be incorporated into TerraNorthwest.

The second interface will be a species-based interface where the user will be prompted to find their species of interest, click on it, and be presented with everything available for that species regardless of what server it might reside on.  This will include range maps, ecology, taxonomy, museum records, and in some cases sounds and pictures.  Our experience is that this interface will be very useful to teachers, extension specialists, researchers, and others that deal directly with wildlife and fish.

The third interface will be oriented towards issues.  This will take the form of a list of issues and links to agency and institution websites that address those issues and/or where key publications that are available via the Internet.  
Objective 2 - Enhance the coordination of multi-organizations by sharing Northwest fish, wildlife, and plant information for conservation of our natural resources.

Task 1.  Identify key datasets that exists within the Columbia River Basin that will either be incorporated into or hyperlinked to the TerraNorthwest System 

This will be accomplished through a two-step approach. The first is a simple survey of public agencies and institutions in the region that will follow along the lines of the State Biodiversity Survey (Wills and Waldon 1997). The second is once these data have been compiled, then we will identify (with the help from Senior Managers) and call representatives (who have been recommended by the senior managers) from various private, public, tribal and non-governmental organizations to form a Management Application Team to help guide the process for identifying high-interest datasets.  These representatives will also help guide the design of the TerraNorthwest. 

One deliverable of the project will be a current catalog of available datasets in the region whether they are included in TerraNorthwest or not.  If they choose not to participate initially, we will provide web-links or other contact information.  
Task 2. Develop a search capability to allow survey information, point locations, species text information, and other companion datasets to be retrieved from other Internet sites and incorporated into TerraNorthwest’s digital data set or into the design of the website 

The key to a federated database is the coordination of data retrieval among the parties in the federation.  To be successful, the data providers (nodes) must work out data retrieval standards and query mechanisms to get the various web servers to communicate.  This doesn’t necessarily mean that any participant will be required to physically change their data.  In fact if that were the case the federation would be unappealing to most.  Generally, these remote participants will only have to install and possibly modify scripts, such as Active Server Pages (ASP), developed by this project onto their servers to allow TerraNorthwest to interact with their existing data.  Sometimes crosswalk tables (database tables that convert one coding scheme to another) that can translate data in the background will be installed.  In some instances, remote servers hosting complex GIS datasets may have to install an Internet mapping software application such as ESRI's ArcIMS to achieve satisfactory performance when participating in the federated environment. 

When a TerraNorthwest user clicks on a map, or a species name, or an issue heading, the TerraNorthwest web server will submit queries to the appropriate data servers in the federation. The data servers will query their databases (sometimes first going through a translation step to make the data match) and return the results to the TerraNorthwest web server in an efficient data-transfer format such as Extensible Markup Language XML. The TerraNorthwest web server will then combine the requested data from the multiple data servers and send it to the user as an web page containing the requested formatting (e.g., tabular data, maps, links, etc…).  The TerraNorthwest web server will account for situations where a remote server is unavailable or where a user request is quite large and will take some time to process.

For every data source used in a query, a reference to the source will be embedded in the report, and a link to the metadata available from the source will be included.  One small part of this proposal is to create Federal Geographic Data Committee compliant metadata for some of the data sources (Wildlife-Habitat Relationships, and Columbia River Basin Habitat Maps, other spatial GIS datasets).

Objective 3 – Monitor and Evaluate the site for reporting and improvements.
Task 1.  Monitor and evaluate the protocols and efficiency of the system to display and deliver the information

To promote the initial use of TerraNorthwest, NHI will make announcements to various bulletin boards and list servers frequented by individuals that may have an interest in wildlife, fisheries, and plant conservation.  Likewise, NHI will request that organizations with missions compatible with TerraNorthwest’s goals and objectives include hyperlinks to TerraNorthwest on their web sites. NHI will also make announcements in regional newsletters by means of a press release.

The ultimate success of TerraNorthwest will be directly related to its ability to quickly integrate and deliver on the fly high-interest ecological datasets to the public. We will monitor the effectiveness of the system in two ways.  First we will develop and modify ASP programs that take advantage of the Hyper Text transfer Protocol (HTTP) to automatically monitor TerraNorthwest’s visitors.  These programs will run transparent to the user, not only recording how many people are using the portal, but capturing to a separate database the following information as well: 1) who is visiting (through IP addresses and/or user logins); 2) if the user was transferred from another web site and which site; 3) which datasets the user views or downloads; 4) which hyperlinks a user selects while visiting TerraNorthwest; 5) a user’s session length of time; and 6) how often a user visits Terra Northwest. Routine analysis of these collected data will help NHI determine which datasets to add to TerraNorthwest, which web sites to establish hyperlinks to and/or from, and what areas of the portal need to be restructured to increase performance and improve the users visit.
Second, we will create and encourage visitors to sign a guest book on the TerraNorthwest web site.  This courtesy registration will provide a means for people to voluntarily register their email address and critique TerraNorthwest.  Out of these registrants, we will randomly choose a pool of potential survey respondents and survey them for feedback on the system. 
Task 2.  Write periodic progress reports.

Quarterly reports will be written to depict the amount of progress being made and highlighting any significant issues.   NHI is an educational and scientific non-profit institute dedicated to developing and disseminating high-quality verifiable data.  Therefore, all products developed by the NHI, including those developed through this proposal will be posted at a publicly accessible interactive World Wide Web site.  

Products 

By funding this proposal, the following products would be developed: 1) an operable spatially-based Internet portal to fish, wildlife, and plant information with three tiers: map-based, species-based, issue-based; 2) list of organizations and their datasets that are relevant to fish, wildlife, and plants; 3) list and location of data that is part of the federated database; and 4) an evaluation of the constraints and efficiencies of the datasets served as part of the federated database.

f. Facilities and equipment

Figure 5 depicts the current equipment and configuration of the Northwest Habitat Institute along with the proposed equipment (list) and configuration to do this proposal.  
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Figure 5.   Current and proposed equipment and network for conducting this proposal 

Current NHI Networked Hardware:

1
Sun Solaris Unix workstation.

1
Windows NT Pentium workstation

4
Windows NT Pentium PCs

1
Windows 98 Pentium laptop

3
CD Writers (2 ext., 1 int.)

1
16 port 10/100BASE-T Hub/Switch

1
DSL modem (w/256k service)

1
Epson EPL5700i laser jet printer

1
Epson Stylus Color1520 large-format printer

1
Hewlett Packard Designjet 755CM large-format plotter

1
Hewlett Packard 6390 flatbed scanner

2
Uninterruptible power supplies (UPS)

6
Surge Protectors

Current NHI Software:

ArcInfo NT with COGO, GRID, NETWORK, and TIN; ArcView GIS with Spatial Analyst and Image Analyst; Erdas Imagine; Penmetrics FieldNotes; Microsoft Office Professional 2000; Adobe Photoshop.
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Section 4. Key personnel

The following is a list of staff that would either directly participate with the project or advise and assist us.  The Northwest Habitat Institute will be the primary contact for this project and will be responsible for completing the project. Microsoft Corporation is willing to advise us in structuring TerraNorthwest and linking it to the Microsoft TerraServer. The Conservation Management Institute will be a sub-contractor on this project and be primarily responsible for developing the search capability to allow datasets of interest to be retrieved from remote Internet sites.  The Washington Department of Fish and Wildlife is also a collaborator with this venture because they are willing to work with us to incorporate the 1:24,000 resolution Salmon and Steelhead Habitat Inventory and Analysis Program data.  

Northwest Habitat Institute – Principal Investigator and Primary Contractor

Thomas O’Neil – Project Manager. Resume attached.

Mr. O’Neil will oversee the development, implementation, management, and legal aspects of this proposal.  Tom will coordinate all activities and tasks along with interagency and other organization involvement and cooperation.

Charley Barrett – Principal Technical Lead.  Resume attached.

Mr. Barrett will be the principal who will oversee the technical aspects of developing, maintaining, and expanding TerraNorthwest.  Mr. Barrett currently oversees and runs NHI’s network, web site, and geographic information system and was the developer of the NHI’s CD-ROM – Wildlife-Habitat Relationships in Oregon and Washington. 

Chris Kiilsgaard – Technical Support.  Resume attached

Mr. Kiilsgaard, NHI’s principal image analyst, will assist this project by giving guidance and technical support for image processing design, modification, and layout.  His role will include overseeing the integration of satellite-based maps, such as the Columbia River Wildlife-Habitat Types, and imagery on TerraNorthwest.

Kelly Bettinger – Technical Support. Resume attached

Ms. Bettinger has 4 years of developing databases to support wildlife-habitat relationships and avian ecology along with experience in coordinating large inter-organizational projects for NHI.  For this project, Ms. Bettinger will assist with database development and coordination to identify the datasets that are of key interest for the Northwest.

Marla Trevithick – Technical Support.  Resume attached.

Ms. Trevithick has assisted NHI on pass projects in a technical support position.  Ms. Trevithick is trained as a System Administrator as well as in database development.  Her primary involvement with this project will be in either of these two areas.

Patricia Berger – Technical Support.  Resume attached.

Ms. Berger, currently a Ph.D. candidate in Bioresource Engineering at Oregon State University, has extensive experience in spatial data development, analysis and modeling complemented with knowledge of several computer programming languages. She is currently investigating the application of data mining techniques to environmental databases.  She will work directly with NHI in database design and analysis, and application development for TerraNorthwest.

Microsoft Corporation

Thomas Barclay – Technical Advisor, Microsoft Research. 

Mr. Barclay’s role over the past several years has been as the principal developer of Microsoft’s TerraServer.  Mr. Barclay has intimate knowledge of the workings of the TerraServer and his primary role with TerraNorthwest will be to advise NHI with its development and its linkage to the Microsoft TerraServer.  

Conservation Management Institute – Sub-contractor

Jeff Waldon – Primary Contact and Lead Investigator.  Resume attached.

Mr. Waldon has worked on multi-faceted and multi-organizational datasets as the Director of the Fish and Wildlife Information Exchange.  Mr. Waldon’s primary role with this project will be to oversee the development of the search capability from multiple organization servers to allow datasets of interest to be brought forward, compiled and displayed to an end-user.

Lila Wills – Technical Advisor.  Resume attached.

Ms. Wills has worked on many projects across the United States to develop fish and wildlife information systems.  She is the coordinator for the two federated fish and wildlife database projects currently in existence (WAPITI and MARIS).

Blair Jones – Technical Advisor. 

Mr. Jones is a programmer and biologist who has been critical in the technical advances of database interaction and web access over the last 15 years.  He developed the first Terraserver interaction for a fish and wildlife database.

Sheryl Soborowski – Technical Advisor.  Resume attached.

Ms. Soborowski is an environmental scientist specializing in database development and information technology support for fish and wildlife agencies.  She serves as a metadata trainer for USGS and has recently completed a National Spatial Data Clearinghouse Node for metadata in Virginia.

Washington Department of Fish and Wildlife – Sub-contractor

David Johnson – Primary Contact and Lead Investigator.  Resume attached.

Mr. Johnson is the principal lead for the Salmon and Steelhead Habitat Inventory and Analysis Project (SSHIAP) where mapping of the hydrologic system for salmon and steelhead is occurring at a 1:24,000 resolution.  Mr. Johnson will be the primary contact to interface these data into TerraNorthwest. 
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�PAGE \# "'Page: '#'�'"  ��Describe the project and work to be accomplished. Specifically, describe how the proposal is innovative. Please limit to 300 words.


�PAGE \# "'Page: '#'�'"  ��Describe the project and work to be accomplished in the next few years. Please limit to 300 words. 


�PAGE \# "'Page: '#'�'"  ��Clearly identify the problem your innovative project addresses. Describe the background, history, and location of the problem. Include a scientific literature review that covers the most significant previous work history related to the project, including work of key project personnel on any past or current work similar to the proposal. The purpose of the literature review is to place the proposed research in the larger context of what work has been done, what is known, and what remains to be known. All references should be concisely summarized, cited, and listed in section g below


�PAGE \# "'Page: '#'�'"  ��Describe why your innovative project is needed. Specifically, describe the relation of your proposed project both to regional management objectives and to the goals and objectives of the � HYPERLINK "http://www.nwppc.org/ftpfish.htm#I1" ��1994 Fish and Wildlife Program�, � HYPERLINK "http://www.nwr.noaa.gov/1habcon/habweb/biops.htm" ��NMFS Biological Opinion�, or other plans. Make a convincing case for how the proposed work will further goals of the fish and wildlife program. Relate project objectives and hypotheses as specifically as possible to the fish and wildlife program objectives and measures or to other plans. Show how the proposed work is a logical component of an overall conceptual framework


�PAGE \# "'Page: '#'�'"  ��Describe the relationships and links between your project and other relevant projects in progress in the Columbia Basin and elsewhere. Put your project into the context of other work funded under the fish and wildlife program. Indicate how your proposed project relates to, complements or includes collaborative efforts with other proposed or existing projects, specifically those in your watershed, subbasin and province. If the proposed project requires or includes collaboration with other agencies, organizations or scientists, or any special permitting to accomplish the work, such arrangements should be fully explained. If the relationship with other proposals is unknown or is in conflict with another project, note this and explain why.


�PAGE \# "'Page: '#'�'"  ��e. Proposal objectives, tasks and methods


Present your project’s objectives, tasks, and methods to implement the tasks (use and expand upon the objectives and tasks from the Budget Tables in Part 1, Section 2). Present these in a numbered list; outline and link by objective, task, and method; and group appropriately to avoid redundancy.


�PAGE \# "'Page: '#'�'"  ��List the ultimate goals, visions, or long-term desires for your project (e.g., increase harvest, restore or maintain or protect a certain population, maintain species diversity, etc) and match these with regional management objectives and strategies. In addition, provide objectives that are measurable in biological terms (e.g., harvest rates at 1 fish/angler/day annually, number of redd counts, population targets) and have a time element (e.g., accomplish by August 2002). Research proposals must concisely state the hypotheses and assumptions necessary to test these. Non-research projects must also state their objectives. In addition to the broad goals and biologically measurable objectives of your project, clearly identify any products (reports, structures, etc.) that would result from your efforts, but be sure to describe the purpose that the products are intended to meet


�PAGE \# "'Page: '#'�'"  ��Under each objective, list the tasks and methods that will be used to meet the objective. Describe how the project is to be carried out based on sound scientific principles (this is applicable to all types of projects). Include scope, approach, and detailed methodology. Indicate how the innovative techniques and methods will further the understanding of fish and wildlife ecology, correct a specific problem in the basin, or broaden and better define the spectrum of management options. Concisely summarize the methods here in enough detail to satisfy peer review and cite references


�PAGE \# "'Page: '#'�'"  ��All major facilities and equipment to be used in the project should be described in sufficient detail to show adequacy for the job. For example, the proposal should indicate whether there are suitable (based on contemporary standards) field equipment, vehicles, laboratory and office space and equipment, life support systems for organisms, and computers. Any special or high-cost equipment to be purchased with project funds should be identified and justified. This section should be no longer than a few paragraphs.


�PAGE \# "'Page: '#'�'"  ��If you have key technical documents specifically related to your project that are cited and summarized in the proposal form, you may submit these as background reference material for the peer reviewers. These documents may include project master plans, monitoring and evaluation plans, watershed assessments, and peer-reviewed articles generated from the project. Please note that the ISRP and CBFWA will evaluate your project based on the proposal, so all critical information needs to be provided in the proposal. Simply referencing another document will not suffice. It is not necessary to send in cited material, but if you do, please note it in the right hand column of the reference table. If your document is available on the web (e.g. through BPA) please provide the web address. If not on the web, but you have an electronic copy please provide it by email or disc. If only available in hard copy send that. Send all materials to the same address you send the proposal form.





15

[image: image6.wmf]Proposed NHI Hardware Additions (in gray)

to Implement TerraNorthwest

UPS

CD Writer/Reader

Unix Workstation

Flatbed Color Scanner

UPS

CD Writer/ Reader

Windows NT Workstation

CD Writer/Reader

Windows NT PC

Windows NT PC

Windows NT PC

Windows NT PC

Windows 98 Laptop

Color Inkjet Printer

Large-format Color Plotter

Laser Printer

NHI Current Network

UPS

Auto-loading Tape Backup Drive

RAID Storage

Database Server

Web Server

Rack

Network Switching Hub

Router/Firewall

DSL Modem

[image: image7.wmf]Federated Database Schematic

Queries Multiple Servers

At Once For:

  

- High-Interest Spatial Data Sets

  - Biodiversity Information

  - Species Accounts - Text

  - Species Distribution Maps

TerraNorthwest

Spatial Data Server

Microsoft's

TerraServer

State

Servers

Federal

Servers

Tribal

Servers

Non-Government

Servers

TerraNorthwest

Web Server

Public / End User

_1033391974.bin

_1033373207.bin

