Workshop Synopsis and Meeting Notes:
Collaborative Decision Support Tools for Avian Conservation

Hosted by the Great Basin Bird Observatory and University of Nevada, Reno

October 13-15, 2009, Reno, NV

SYNOPSIS OF KEY OUTCOMES

SUMMARY 
The primary  goal of the workshop was to make substantive progress towards creating a set of tools or systems (decision support tools, or DSTs) that will enable bird observatories and similar organizations that collect, manage and interpret  large data sets primarily on birds and related habitat to quickly and efficiently generate metrics, analyses, summaries and visualizations of their data that would be of extreme value  to  a wide variety of land and wildlife management agencies. This in turn, will increase the likelihood that bird monitoring data will play an important role in guiding resource management decisions. The key outcome of the workshop was a resolution on the part of workshop attendees to “test-drive” the analytical tool set already developed by the PRBO Conservation Science (founded as Point Reyes Bird Observatory (PRBO), and deployed by the California Avian Data Center (CADC). The software is called “Ravian” and is based on open-source “R” statistical software that has been programmed to provide many of the features deemed desirable in a widely-used DST. This test drive will allow us to better understand the current capabilities of Ravian, compare them to DSTs that are being developed in other nodes of the Avian Knowledge Network (AKN), and allow us to collectively create a list of refinements and additions to build a set of tools that can be widely used by the Avian Knowledge Alliance.  PRBO and other key partners will play a central role in the refinements, funding will be explored for the proposed work, and all will be fully credited.
ABBREVIATIONS AND TERMS
ABC:   American Bird Conservancy 

AKA: Avian Knowledge Alliance; an international group of organizations dedicated to the collection, stewardship, and dissemination of  avian  information
AKN:  Avian Knowledge Network; the database system associated with the Avian Knowledge Alliance, consisting of regional nodes (see below) that contain data sets and analytical tools
ASC: Avian Science Center (University of Montana)

BCR: Bird Conservation Region, used for Joint Venture planning
BMDE:  Bird Monitoring Data Exchange; a data format convention for bird monitoring datasets 

BOR  U.S. Bureau of Reclamation
CADC: California Avian Data Center; hosted by PRBO, is a regional node (see below) on the AKN where bird data are hosted, analyzed, and distributed

CBMD: Coordinated Bird Monitoring Database; a flexible database for storage and retrieval of bird monitoring data housed in the USGS regional node of the AKN in Boise
CLO Cornell Laboratory of Ornithology 

DSS: Decision Support System; an array of tools, infrastructure, and administrative apparatus that collectively allows one or more entities to make recommendations and / or decisions based on  analysis and interpretation of data. It was recommended that for many of the capabilities that were discussed during the conference, DSS would be a more appropriate term than DST.   
DST: Decision Support Tool; specific applications or capabilities that allow for the analysis, summarization, presentation, or visualization of data for the purpose of contribution to the decision-making process. An array of DSTs with well defined functions would normally be considered components of a DSS.
FWS: U.S. Fish and Wildlife Service

GBBO: Great Basin Bird Observatory
IBP: Institute for Bird Populations
IMWJV: Intermountain West Joint Venture
JV: Joint Venture
KBO: Klamath Bird Observatory
Node:  Regionally-based system for avian data management, compilation, and dissemination. Nodes of the Avian Knowledge Network share common data formats (BMDE) and standards, and can potentially share data 

PIF: Partners in Flight
PRBO: Point Reyes Bird Observatory
RMBO: Rocky Mountain Bird Observatory
USGS:  U.S. Geological Survey 

USFS:  U.S.D.A.  Forest Service
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ACTION ITEMS
1. The workshop planning committee will write up notes from the meeting and distribute them to attendees and to other interested parties
2. Doug Miller will: 

a. Create/maintain an on-line forum (www.avianknowledgealliance.ning.com) that will allow workshop attendees and other interested parties to follow up on the workshop by means of chat sessions, document sharing, announcements, and discussions and reviews of  DST-related topics 
b. Modify an existing DST framework diagram to reflect terms and discussions that occurred during the workshop, and post the amended diagram on www.avianknowledgealliance.ning.com (NOTE: see Appendix 1)
3. The workshop planning committee will contact other partners who wanted to attend the workshop but couldn’t, and invite them to participate in the process outlined below

4. All groups will undertake to test the Ravian tool set. This will require that:

a. Their respective datasets be in BMDE format 
b. The correctly formatted data be uploaded to CADC (although testing Ravian locally may be possible for some organizations)
c. Ravian then be used on the organization’s data for a variety of real-world applications
d. Suggestions and reviews of Ravian in its current incarnation be systematically catalogued and discussed (probably on the Ning forum)
5. Some explanatory notes on item 4:
a. Some groups (ASC, RMBO, USGS Boise) are already functional AKN nodes, with data already in BMDE format, and these groups can upload their data and begin using Ravian directly (or alternately, undertake to deploy Ravian on their nodes)
b. For groups that need to get their data in BMDE format (which involves mapping existing variables to BMDE variables before upload), www.avianknowledge.net provides guidance on the process. For additional assistance, Brian Sullivan may be contacted. 
c. To upload formatted data to CADC, one option is to use the “contribute” tab on www.avianknowledge.net, which will result in a one-time data dump. Grant Ballard or colleagues may be contacted for assistance. Alternately, DiGIR (Distributed Generic Information Retrieval) application can be installed to automate regular uploads from the organization’s data storage site to CADC (or other AKN node)
6. The workshop planning committee will remain as a standing committee to gather input from Ravian testers, synthesize it, and distribute the results to all groups; additionally, ongoing feedback and discussion will be facilitated through the forum created at www.avianknowledgealliance.ning.com. Furthermore, an ad-hoc grants committee, which may overlap significantly with the DST planning committee, will develop funding strategies for cooperative/collaborative DST efforts for AKA.
7. All Ravian testers will provide feedback on Ravian and make any suggestions for enhancements via the Ning forum
8. Assuming that we are in the process of moving towards an era of commonly-utilized DSSs / DSTs and increased data sharing, John Alexander will head up the effort to develop policies that we need regarding the following: 
a. data sharing – current AKN policies are a good start 

b. licensing – Ravian currently has a licensing policy that allows free use but holds the developers free of responsibility for outcomes or misuses, and prohibits reselling of the software 

c. authorship acknowledgment 
9. KBO is currently working on a data conversion tool to map data to BMDE format. KBO will update us on whether/when this tool becomes available to AKA partners.
ISSUES AND NEEDS TO ADDRESS LATER

A number of important issues were raised during the workshop. In order to better focus on a manageable number of action items from this workshop, the following issues will likely be revisited in later discussions:
· The methods for marketing and disseminating DSSs, DSTs, and their outputs to potential users and agency “consumers” 
· Mechanisms to ensure that DSSs  and DSTs are used and interpreted appropriately

· Addressing any lingering issues of data compatibility

· Determining how to improve the uniformity of habitat data so that they can be better incorporated into widely-used DSTs
· Refining the distinctions between DSSs that are created primarily for use by land and wildlife agencies, versus those more suited to the needs of observatories or similar organizations 
· Further discussion of whether DSSs could be incorporate logical decision-making functions (including comparative scenarios) in addition to analytical functions  
· Further discussion of possible distinctions and/or overlap between DSSs and DSTs developed to address specific management issues (i.e. pinyon-juniper woodland management, riparian restoration, etc.), versus those addressing a broad range of management issues
APPENDED ITEMS

In addition to the meeting minutes (below), we are also providing workshop participants and other interested parties with (1) PDF files for all of the workshop presentations, and (2) a document prepared by Jaime Stephens and Brian Sullivan entitled “Recommendations from the Avian Knowledge Alliance: Analysis tools for development by the Avian Knowledge Network”.  The latter document, in conjunction with the presentation given by Jon Bart, provides a concise list of the types of capabilities desired in a widely used DST.

Meeting Minutes
NOTE ON TERMINOLOGY: On the last day of the meeting, we moved towards more carefully distinguishing between DSSs and DSTs. However, during much of the discussion, these terms were often used interchangeably (with folks often referring to the whole concept as “the DSTs”), which is still reflected in some of the notes. In the future, we will all adhere to a stricter definition of these terms. 
Tuesday, Oct 13th
Much of the session on Tuesday was devoted to presentations from workshop attendees designed to update everyone on what’s happening on the DST front. Feed-back from participants after the workshop indicated that this was a major benefit from the workshop, because it served a venue for sharing this information and learning what other folks in the field are already doing. Because PDF files for the presentations are being made available in conjunction with these minutes, the written summaries of each presentation provided below are very brief. Group discussion occurred during and after presentations. Here, we present discussion highlights grouped together by topic for the sake of organization and readability. 
Presentation by Dick Hutto, Avian Science Center, “Toward viewing the AKA as a decision support tool”

Summary: One of our most effective tools may be habitat relationship monitoring that results in proactive habitat prescriptions (particularly in concert with adaptive management).  Using basic categorical variables, like habitat type, successional status, fire severity, patch size, we can elucidate some important relationships at various scales that can help produce ecologically-meaningful changes in land management practices. These relationships should focus on message regarding best overall land management practices (i.e. managing for ecosystem function) rather than simply on “growing more birds”. 
Presentation by John Alexander, Klamath Bird Observatory,  “A Summary of Previous Discussions and Decision Support Tools Defined” 

Summary:  A review of previous efforts and discussions aimed at creating effective decision support tools, with particular focus on the Avian Knowledge Alliance (AKA) model. Different definitions of decision support tools and considerations in their development are discussed, as are the most effective means by which to deliver information to managers for a useful outcome. 
Presentation by Jamie Stephens, Klamath Bird Observatory, “Information need of our agency partners: a riparian example, an overview of what we know, and top priority tools”  

Summary: Reviews the types of information needed by managers, and the barriers to effectively generating this information and transferring it effectively to managers. Also provides recommendations for overcoming these barriers, with particular reference to using the AKN vehicle to develop tools at the regional node level. 
Presentations by Geoff Geupel, PRBO , “Information Needs of Agency Partners”, and “Using Education and Outreach to Support Bird Conservation” 

Summary:  Reviews decision support tools produced by PRBO, and reports on structured feedback received from agency partners regarding the importance, availability, and effectiveness of “decision support” information that has been received. An important finding was that managers desire one-on-one interactions with their information providers. Second presentation introduces the “education tool box” created by BEAC and staff from the  Sonoran JV (Jennie Duberstein) , PRBO (Melissa Pitkin)   and KBO Ashly Dayer) .
Presentation by Dan Casey, Intermountain West Joint Venture, “Landbird Science and Decision Support” 

Summary:  Discusses the goals and needs of the IMWJV as they relate to the development of DSTs. Discusses key planning concepts to JVs, including BCRs, priority species, population objectives, habitat objectives, limiting factors, species/habitat models (HabPop). Outlines framework for a DST that would meet the needs of the JV planning process. 
Presentation by Jon Bart, USGS,“Work on DST and DST-like projects”  (note: presentation  file is in MS Word format)

Summary:  Reviews tools being created and/or envisioned through the CBMD node at USGS Boise that could function as a user-friendly DST for  producing uniform output for projected density, population size, trends, etc., based on user-defined geographical and landcover variables, and bird data set(s). 
Presentation by Ed Laurent, American Bird Conservancy, “Eastern Perspective on Decision Support Tools”
Summary:  Contrasts situations regarding DST development and deployment in Eastern versus Western US. Reviews a variety of DST-like approaches that have been used in the East. Consistency in language when communicating DSTs and associated info.
Presentation by Grant Ballard, PRBO  “Decision Support Systems and the AKN” 

Summary: Describes already-developed DST-like tool set (Ravian) that has been created using the open-source “R” software environment, and is deployed on the CADC node of AKN. This work has been done specifically with the intent of creating a DSS capability.  This existing set of tools could form the framework for a more widely used DST. 

Presentation by Brian Sullivan,  Cornell Laboratory of Ornithology, “AKN Development, October 2009” 
Summary:  Provides an overview of the AKN, and demonstrates its capabilities through use of the “eBird reference dataset”, which produces very cool maps of bird migratory arrival / departure over large virtual landscapes, amongst other important visualizations.  

Summary of Tuesday’s Group Discussion
Discussion was wide-ranging, and covered the following topics and issues:

· The desire of AKA partners avoid duplicative efforts in developing DSTs and DSSs 
· Discussion of the impediments to providing information to our land management partners rapidly. These impediments include: 

· The need for easily-available tools such as those described by Grant Ballard during his presentation (Ravian). Having such tools widely available and widely used would allow us to generate key information more quickly, and cost-effectively, allow us to revise, update and link conservation plans and actions  more quickly and continue information flow on new monitoring findings
· The need to advertise and promote the availability of a uniform tool (once we have it) to encourage its wide use

· In some cases, we as information providers need to maintain close relationships with agency partners to ensure we are “at the table” when decisions are made and bird information  can be included . 
· There was some general discussion about the range of decisions that are being made in resource management, and the management decisions for which we want to support the decision with our work
Elisabeth Ammon and others provided some thoughts for narrowing the scope of our discussion during the remainder of the workshop, as follows:

· Although many potential users of DSTs were discussed, we could narrow down our immediate focus to a group of DST users that includes bird observatories or similar organizations that collect and manage large bird datasets, who will be using DSTs to provide timely information to land managers, either public or private (including county, regional, state, and federal governments), and initiatives such as Joint Ventures 
· Similarly, although DSTs could be defined in various ways, for our immediate purposes we could limit the discussion to focus on DSTs that provide bird observatories with standard quantitative, analytical, and visualization tools that can be applied to their datasets
· We may also focus on the task of providing data distillations to our agency partners. These may include analytical results and take-home-messages. Analysis results are easier to address using a standardized tool set, whereas the process of producing take-home messages will probably often remain case-specific. 

· Some immediate priorities for shared analytical tools are those for:

· Predictive models of occurrence

· Bird abundance at various spatial scales

· Spatially explicit changes in bird populations
· Change in survival and recruitment
· Changes in distribution (using occupancy modeling and other methods)

· Selected species richness measures
· Additional needs might include:

· Ecological effects monitoring – restoration and performance evaluation, for example

· Development of scorecards to evaluate effects monitoring, including indicator species, as an example

· Importance of levels and types of accountability, for example, JV and FWS are bound to have performance accountability by bird numbers

· In summary, the suggestion was to narrow the scope of our immediate goal to focus on:
· DSTs that generate standard, consistent analytical, statistical, and visualization outputs from  bird data sets

· Bird observatories and similar organizations for now  as the direct users of these DSTs

· Land management and wildlife agencies and JVs at the recipients of the data distillations and interpretations that are produced or facilitated by the DSTs 

Possible discussion topics for the Wednesday session were discussed, and included: 
· A review of specific tools that are currently available

· An assessment about which of these tools could provide some of the broad capabilities that we need
· Exploring the distinctions between a DST designed for relatively sophisticated bird ecologist (e.g., observatory personnel) versus those designed for end users who may not be trained in bird ecology
· Discussing the potential for combining multiple large datasets

· Possible focus on a specific management issue or end user (JVs), to help guide discussion 
Wednesday, Oct 14th
Presentations
Two additional presentations were given on Wednesday morning:
Presentation by Phil Nott , The Institute for Bird Populations, “Monitoring, Modeling, and Managing Pacific Northwest Landbird Populations” 

Summary:  Describes a variety of DST-like tools and capabilities that are specifically related to demographic monitoring and data sets, particularly the MAPS program. 

Presentation  by Peter Weisberg, University of Nevada Reno, “The Walker River Basin: example of a typical avian DST request?” 
Summary:  Uses the Walker River Basin of NV, which is the subject of significant conservation concern and significant interest in preservation / mitigation, as an example of the need for DST capability.  Suggests use of birds as indicators of broader ecological integrity, and as measures of restoration/mitigation effectiveness. Describes a “species indicator analysis” that derives the species that provide the best indicator functionality for any given habitat or community type. Discusses caveat about dependence on complex models that may be difficult for end users to fully understand and properly interpret. 
Discussion

Most of the remainder of the day was dedicated to group discussion.  The discussion was facilitated by John Boone according to the agenda created at the end of Tuesday’s discussion and presentations. The discussion focused on the near-term steps that could be taken to move us towards the goal of an easy-to-use set of tools that allows us to rapidly derive metrics from data sets in a consistent, interpretable way. This agenda focused on the following items:
· Determine the key metrics that we regularly need to derive from our data sets in order to address a broad array of inquiries and questions (see also presentations by Jaime Stephens and Jon Bart)
· List the tools and resources we currently have to derive these metrics from standard monitoring data (with pros and cons)
· List the current impediments that prevent us from using the appropriate DST, if it exists
· Determine the steps to be taken to address those impediments

The discussion did not proceed strictly according to this agenda, however, and therefore the discussion summary below is organized topically rather than sequentially. 

Ravian 

Much of the discussion focused on the Ravian application that has been developed by Mark Herzog, Michael Fitzgibbons, Grant Ballard and colleagues at PRBO, which resides on the CADC node. It was felt that this application could be the closest thing we currently have to a desired set of DSS/DSTs that could be widely used, and furthermore, Grant and colleagues are willing to help facilitate its initial testing and use by workshop participants to the extent possible given their other responsibilities. Other nodes are also working on DSTs, particularly the CMBD node of USGS, and coordination of efforts is desirable.
Grant discussed and demonstrated many of Ravian’s capabilities and current limitations. Capabilities include:

· Ability to process input data derived from many different monitoring protocols

· Predictive models of occurrence

· Visualizations and summaries of abundance or density at various scales

· Visualization  and analysis of trends 

· Spatially explicit trends in vital rates (survival, condition, breeding success, etc.)

· Alternate scenario modeling

· Summarization and visualization of breeding status

· Draws from source data sets that can be continually updated by dataset owner
Requirements include:
· Data must be in BMDE (Bird Monitoring Data Exchange) format, which involves mapping existing variables in data set to standard BMDE variables
· For most organizations, data must be uploaded to CADC node in order to use Ravian. Some organizations may have the capability to deploy Ravian locally. 
Limitations include:

· Application itself is not easily transportable away from the node, but for now, there is no need to do that based on our discussions
Capabilities not developed or incompletely developed include:

· Predictive modeling of density

· Phenology analysis tools

· Incorporation of vegetation data

· Ability to pull from multiple data sets for a single analysis is currently limited

Other comments regarding Ravian were the need to try and keep the interface as simple and user-friendly as possible

At a later stage, if Ravian is further developed as the basis for a commonly used DST set, three ways were discussed in which it could be expanded for wider use:
· By dumping large data sets into CADC node and running Ravian from that host, (PRBO has agreed to support this process, but it may be a piecemeal undertaking unless funding is identified to support a more focused effort).  
· Moving Ravian tools to other nodes, 
· Developing a web services model

Also, if Ravian is pursued as our core DST “engine” for AKA (with collaboration/cooperation by other nodes, hopefully) through a funding effort toward programming and user support, the group would need to further explore protocols and branding issues (AKN has developed data and tool sharing policies that could be tweaked for this purpose), liability issues, licensing, etc.
Other Tools

Dick Hutto described capabilities and tools that have been developed at the ASC. There was discussion of these tools as a model of a DST that could be used directly by the end-users (i.e. land managers) without having to go through an intermediary to provide analysis and interpretation

Phil Nott described the tools that are in development at IBP to allow for better analysis of MAPS data. These tools are currently internal to IBP and are used for continually updated data visualization, but with further development could become part of a shared DST.
Brian Sullivan described the tools available to visualize and summarize eBird data. These are geared towards relatively straightforward types of tasks, and might be useful as part of a toolbox to be eventually provided to end-users (managers). Capabilities include various barcharts, state/county/hotspots, basic frequency abundance, average count, etc. By integrating GIS layers, these capabilities could be extended
Miscellaneous Topics

· The need to clearly distinguish between a DSS and DST and other consistent use of terminology. Because terminology issues were not addressed in detail until the latter stages of the conference, these minutes reflect some ambiguity in the use of the terms. By the end of the conference, working definitions of DST and DSS had been developed, as reflected in the “Abbreviations and Terms” section on pages 1-2 of this document. 

· DST [sic (] development should continue at the regional node level, each of which will retain their mission-specific features, while also sharing tool development/use with other nodes or AKA partner organizations under authorship acknowledgment agreements
· Existing conservation plans might form the basis of an updated DSS, but the ability to update these plans more regularly would be necessary to fully develop a tool
· Some attendees expressed frustration that existing plans and data analyses may not be used to their full capacity by end users. The discussion went on to the notion that there may always be some end users that will not make use of the material available, but that should not keep us from developing additional capabilities to better serve end users who do make use of it
· Several attendees emphasized that while we are developing tools, we should keep in mind that we will eventually need to address the best way to deliver information to those who might use it to influence management decisions. This was discussed at some length, but specific conclusions were left for future discussion
· Several attendees felt strongly that we should seek to involve the academic community in development and creating more sophisticated tools. 
· The pros and cons of testing Ravian in a coordinated way, versus each tester determining their own process, were discussed. We determined to have each group determine their own test process, with the hope that the discussions on the online forum (Ning) will guide us on whether more coordinated focus is necessary.
Outcomes of Discussion

· The group agreed to conduct a “test drive” of Ravian, which exists on the CADC node. This can initially be done without additional funds, unless we overwhelm Grant’s staff availability right off the bat. Grant promised to let us know if that starts to happen. 
· Each group will do this with their own respective data sets, using the capabilities of Ravian that are of greatest interest to them. Details for data submission are available on AKN website. It requires data format in BMDE, for those who have not yet done it … Assistance is available (Brian Sullivan first contact, after checking AKN website info). Mapping data to BMDE involves some loss of resolution, especially with regard to vegetation data, for which no BMDE standards exist. Correctly formatted data can then be uploaded periodically to AKN/CADC. 

· For most part, those conducting the test drive will be those organizations represented at meeting and those who wanted to attend, but a few other observatories that may have interest will be contacted for possible participation. These will definitely include CBMD (USGS Boise) and AZ Game and Fish (both of which are nodes of the AKN and will be contacted by Elisabeth Ammon), and other entities may be contacted based on our workshop participants’ judgment on whether or not they’d want to be an active participant in this effort.  

· When data sets are ready in BMDE format, folks should work with Brian Sullivan and/or their favorite regional AKN node to upload into AKN, then contact Grant Ballard or Michael Fitzgibbon at PRBO / CADC to inquire about Ravian (and monitor Ning discussions for updates, see below)
· Users will determine the features of Ravian they like, identify potential improvements, and suggest new capabilities they would like to have.

· A committee will need to solicit and compile the feedback from this test-drive, and engineer follow-up actions and meetings. At least initially, Jock Young will head up this committee. Members of the DST workshop planning committee will form the membership of the follow-up committee.

· Doug Miller offered to create a user group on the social networking site www.ning.com  (www.avianknowledgealliance.ning.com, now active) to facilitate DST interactions and information sharing. This forum will provide one of our core mechanisms for sharing feedback and obtaining advice during the Ravian test drive.

Late Presentation

As a follow-up to the day’s discussion, the group invited Dan Casey of the Intermountain West Joint Venture to describe the needs that the JVs had for the outputs of DSTs. Many of these needs are beyond the capabilities currently provided by available or easily-developable tools, but they provide some context about where we would like to eventually go. Dan identified a number of needs or capabilities, including the following:

· Response by birds to grazing regimes, restoration activities

· Use of data to test assumptions

· Hot links to AKA nodes

· Harvest bird density info by habitat and condition class in order to build better models. Condition class (quality) is defined differently for each habitat, and GIS data generally cannot provide this type of information. However, bird observatories probably have this type of information associated with their bird data points

· Step down objectives versus bottom up estimates based on habitats is an interesting contrast

· Display population trends at BCR level to look at trends across the regions
· Clear habitat nomenclature – JV is using re-Gap cover types because they covers most of the west. However, at a broader scale there is a push to use Ecological Site Descriptions, so there is a need to either gravitate towards one system, or to create a clear cross-walk between them
· A high priority management issues involves managing sagebrush vs. managing sage-grouse – is sage-grouse a good indicator species for sagebrush? 
· Another high-priority management issue is pinyon-juniper invading sagebrush – a DST could help to optimize management and help determine where habitat management activities create conflicts for priority species

· What are the limiting factors, continentally, for populations – is it best to spend $ on breeding ground when we know the problem is on the wintering ground meeting?  

· Polygon density estimating tool (Grant says CADC has it. Just need to deploy it…)
· Obtaining sub-regional population trends by combining available data for BCR/State polygons – this would allow improvements in strategic targeting of  conservation actions 
Thursday, Oct 15th
Thursday morning was dedicated to discussion of a number of topics, most related to gaining financial support for developing greater DSS/T capabilities through the processes discussed, and to gaining greater end-user support of our efforts and outputs. 
In order to work toward funding and build interest in AKA mediated DSTs, we should make a special effort to:

· Standardize terminology, especially with regard to DSS, DST, DSF (..framework); for instance, the CADC system is a DSS that will help us create DST for specific audiences
· Refine and clarify message and need for DSTs to public
· Formalize DST “hierarchy” and relationship to different audience types
· Have workshops on what the tools are, and how to use the tools, how to disseminate DSTs to the target end user
· Increase the usability/popularity of DSTs  by reaching out to JVs and academic departments
Ideas for funding proposals were discussed. 
1. Focus on some specific management issue

· work with the Intermountain West JV
· adapt CADC tools (Ravian) to answer a regional question 

2. Develop a DST with “start-to-end” functionality
· focus on a prototype on start-to-end functionality

· use this prototype to extrapolate to broader set of tools 
The desirability of seeking to build more active collaboration with Universities and graduate students was discussed. 
· Get students involved in NGO data analysis, and using DSS to help develop DST
· Graduate seminars could be established to allow students to work with data, and try different techniques, and receive guidance in conducting research directed to particular goals relevant to DSTs 
· The AKA can play a role by establishing research priorities, which can then potentially be used by FWS and other funding sources as a criterion for proposal evaluation

· National Center for Ecological Analysis and Synthesis (NCEAS) also has a postdoc program that could be used as a vehicle. It is known as the Distributed Graduate Seminars, which develops graduate courses to be taught at multiple universities simultaneously. The course could be designed to teach graduate students about methods of data analysis using AKA data sets. The ASC and PRBO are interested in pursuing this type of undertaking, which could result in raising the AKA profile, and possibly lead to development of new tools. 
· Seminars could also be conducted that feature a single management problem, such as a recent FWS seminar at U. Minnesota

· NSF grants do prioritize education, and might provide funding opportunities for some of the ideas mentioned above
The idea of working with one or more JVs on a particular management problem, and using multiple large bird datasets to address the problem, was revisited as a constructive approach. 

· It’s important to understand that not all JVs are the same -- some will be excited about end-user DSTs, others may not see the need as much
· The basic approach would be to design a DST (from our DSS) to meet the needs or one or more JVs; then create a training course that can be offered 

· This would require some funding so that we could 
· study what JVs need
· finish zipping multiple data sets together so that analyses can be done across the BCR(s)

· analyze the data to answer JV needs and build a web-based, spatial tool that they can use

· design a workshop to teach managers how to use the tool(s) and offer it at places like FWS’s National Training Center.  
Finally, various participants summarized funding ideas they are currently working on that could incorporate at least in part the common goals that were discussed during the workshop. A grants committee of AKA may be formed to further discuss these undertakings. Participants agreed to use www.avianknowledgealliance.ning.com to keep us all informed about their progress and ongoing thinking about these undertakings. 
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Appendix 1. Systems framework for interoperatable decision support tool development. Solid arrows indicate direct transfer of data, information, services and tools. Dashed arrows indicate translated transfer of data and information. Collaborators collect new data and information in the field or from cooperators and enter it into the system in structured formats. Analytical services are then developed by those same or different collaborators using open source tools that can be cloned and enhanced by other collaborators. The summary statistics and/or visualizations resulting from the analytical services are incorporated into decision support tools targeted to specific decision makers. Those tools can be cloned and enhanced or their parts recycled for use in other tools developed for different decision makers. 
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