The Intermountain West 
Coordinated Bird Monitoring Project
Prepared by J. Bart, 10 September 2005
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(Note:  I view this as a working document which - at any given time - summarizes progress to date and lays out the next steps.  This is a draft of the version I hope we can distribute prior to the November meeting.  Accordingly it describes as already done some things we haven’t yet done (e.g., making a list of the priority species) but that I hope will be done by the meeting.  Many other tasks are described as “to be done”.) 

Introduction


Monitoring programs – whether long-term to assess status and trends or short-term, conducted as part of a management program – play a key role in avian conservation.  The recently completed State Comprehensive Wildlife Conservation Plans highlight this need; all of them contain commitments to monitor bird populations.  Population targets for bird conservation are also becoming more important and will lead to increased pressure to obtain accurate estimates of current population size and to implement programs to provide reliable information on progress towards achieving the targets.  Thus monitoring programs for birds have always been a critical component of avian conservation programs, but their importance is even greater now due to recent events. 


Despite the importance of rigorous monitoring programs, many efforts at present are incomplete and uncoordinated and thus are of much less value to managers than they might be.  We plan to address this problem in the Intermountain West Coordinated Bird Monitoring (IW CBM) Project.  The IW CBM Project is a cooperative five-year effort to assist State and federal agencies in the intermountain west by increasing the efficiency of their bird monitoring efforts.  Funding is provided by the Intermountain West Joint Venture, the Department of Defense, the Great Basin Information Project of the USGS NBII program, and the USGS Forest and Rangeland Ecosystem Science Center.  In-kind contributions are being made by the many participants.  

Vision and Goals
The vision for this project is a comprehensive, efficient bird monitoring program in the intermountain west that helps people manage and conserve birds and the environments on which they depend.  The project’s current goals are:

1. Improve the efficiency of existing bird surveys.

2. Determine whether new bird surveys are needed.

3.  Provide guidelines for bird surveys and assurance that survey results will be accepted by other biologists and in judicial proceedings.

4. Help set practical bird conservation goals.

5. Facilitate undertaking regional conservation programs.

Objectives
The current objectives for this project are:
1. Create an internet-based data management system which gives users access to data collected throughout the intermountain west (addresses goals 1, 2, 4 and 5).
2. Collect existing data sets and store them in the data management system. (addresses goals 1, 2, 4 and 4).
3. Assess existing surveys; identify gaps in coverage and suggest the highest priorities for new surveys (addresses goal 2). 
4. Prepare a “Design of Bird Surveys” monograph which contains widely-endorsed guidance for all phases of designing a bird survey program (addresses goal 3).
5. Evaluate estimates of population size, propose revisions as needed; derive estimates for species lacking estimates (addresses goal 4).
Methods

Create a Data Management System
General approach 

This project will use a “distributed, federated approach” to data management and will be an implementation of the Avian Knowledge Network ideas developed by the Cornell University Laboratory of Ornithology and collaborators.  This approach recognizes that many States, bird observatories, and other groups that collect bird monitoring data need to maintain their own data and decide how to release it to others.  Thus, storing bird survey data solely in a central repository is not feasible.  Instead, in the distributed, federated approach, each group that wishes to maintains their own data.  They build their data bases according to their own needs, they handle data input including error checking, and they decide what data to make available to others, on what schedule, and with what restrictions.  This is the “distributed” part of the approach.

The “federated” part involves the user community agreeing on “categories” of data and “core variables” for each category.  Categories might include point counts and plot surveys, banding data, atlas data, and so on.  Each category should be sufficiently different from every other category that it is easier to handle the data sets by keeping them distinct rather than by trying to define a set of core variables that would encompass different categories.  Some professional judgment will be needed in defining the categories.  For each category, the user community must agree on a set of core variables, with exact definitions including format specifications (e.g., what format to use for dates).  Each “data provider” also agrees to supply a portion of their data to be collected in a single file for analysis.  A user can thus select a category of data, specify what subset of the full data set they wish to analyze (e.g., shorebirds recorded during July-September in BCR 16), and then gain access to the data, meeting their specifications, from all providers.  Various modules will be prepared to assist in display and analysis of the data.

The Cornell Laboratory of Ornithology and collaborators have proposed core variables for plot and point count data.  They call their schema the “Bird Monitoring Data Exchange” (BMDE).   They are working on a web-based tool that will contact each data provider and obtain whatever data they are willing to provide.  Part of this process is writing scripts for each provider that extract all the data the provider is willing to release and converts it to the core variable format.  Another part is combining the files produced into a single file and returning it to a “data warehouse” where it will reside and be available for analysis.

Once the web-based tool becomes operational, the Lab will use it to acquire data and store it in a data warehouse available to all.  Full development of this approach, however, will take months and perhaps more than a year.  While waiting for completion of this work, we will acquire data directly (e.g., by e-mail or an ftp site) from collaborations in the intermountain west and store it in a local warehouse on the USGS Forest and Rangeland Ecosystem Science web site.
Core Variables 


We used the BMDE schema to define variables needed for this project.  We will store these variables in several tables as described below: 

Sampling Plan - Information on stratum or multiple stage sampling 
Surveys 


Program (e.g., BBS)


Date 

Start time 


End time


Observer ID


Number of observers 


Plot ID 

Plots 

Program 


Plot ID 


Bird Conservation Sub-region 


Latitude 


Longitude 

Habitat – (I will work more on this topic)
Counts 


Program


Date


Start time

Plot ID 


Species 


Number recorded


Sub-period (1=first 3 minutes, 2=other, 0=none defined)


Distance
Bird Conservation Sub-regions 

The core variable list above makes reference to “bird conservation sub-regions” (BSCs).    These regions were formed by intersecting a State and Province map with a BCR map.  Small polygons were deleted and borders were smoothed to make them easier to locate in the field (Fig. 1).  Use of these regions provides a convenient way to aggregate results to either the State of BCR level.

Fig. 1.  Bird conservation sub-regions in the intermountain west.
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Web site

A web site for this project will be developed with three major components: description of the project including numerous downloadable files, a data entry module available to all surveyors who do not have any other repository for their data, and a series of analytic tools.  Each component is briefly described below.

Project description
 This part of the web site will have at least four parts:

(1)  Project description

Introductory page with narrative description, goals, and objectives

Description of what else the site contains and links

(2)  Downloadable reports


State CBM Plans 


Lists of aquatic sites (one Report for each of the 11 States)


Descriptions of aquatic sites

Publications (10-12; downloadable with short descriptions I will supply)

(3)  Obtain data and conduct analyses


Description of the approach


Query and analysis tools (see description below)

(4).  Specific management issues being addressed

Data entry module

Many biologists who conduct bird surveys do not have a repository where they can store and retrieve their results.  As a result, much of the data collected is gradually lost and is never incorporated into State or regional analyses.  We will address this problem by creating a flexible data entry and retrieval web site that will accept data from anyone.  The data base will have the core variables listed above, and then several unrestricted variables that the program managers can use for their own specific purposes.  We are discussing where to establish this web site.  The Rocky Mountain Bird Observatory has already prepared a similar web site for their work; establishing this new data base, open to anyone collecting data in the intermountain west, at RMBO may be the preferred course.
Query and Analytic tools
The first step in any analysis will be for the user to define a query using the core variables.  For example, a user might request all data on pinyon jays from Idaho and Washington, collected after 1989.  Execution of the query will return a dataset matching the user specifications.  The resulting recordset will be available for analysis with various tools but the detailed data will not be available to the user.  Users may contact the owners of the data sets to discuss gaining access to them.  
A series of analytic tools will be produced to assist users in studying their data..  Inquiries are being circulated to applied biologists, managers, and policy makers to determine what analytic capabilities would be most useful.  Some general categories of tools will probably be:


1.  Tools to plot occurrence or detection data (as in the Heritage data bases).


2.  Tools to calculate density and abundance data.


3.  Tools to calculate trends in abundance.


4.  Tools of investigate how density or trend is related to environmental variables.

Collect  Existing Data

A great deal of high-quality survey data exists in the intermountain west but has not been collected and made available for analyses such as the ones we will undertake.  During the first year of the study, a major attempt will be made to collect these data sets.  The methods will differ for surveys of different groups of birds as described below.

Landbirds 

Several good programs exist to collect largely landbird data, for example the Breeding Bird Survey, Christmas Counts, the Nevada Bird Count, the Idaho Bird Inventory and Survey, the Northern Region Landbird Monitoring Program, the programs coordinated by the Rocky Mountain Bird Observatory, and Utah’s survey of riparian birds.  Others probably also exist.  Ultimately, we hope to enlist all groups who collect bird survey data in the intermountain west, but initially it seems best to work with a subset of groups.  We can easily bring the BBS data into this project, and may be able to get Christmas Count data.  Program managers at RMBO, Idaho Department of Fish and Game, GBBO, and the Avian Science Center (Montana) have agreed provide a portion of the their data for this project.  

Aquatic birds 

Lists of important sites for aquatic birds and of colonies are being compiled along with information about existing or recent surveys.   Project personnel will contact people responsible for each site and determine whether surveys are being made or have been made recently and, if so, whether we might obtain copies of the survey results.  If so, the data will be entered into the database described above.  We will also prepare a westwide GIS layer of aquatic habitats and use it to fill in the “sampling plan” table for each survey.  These data will be needed to aggregate survey results from different sites.  Ann Manning is working on ground-based, area search surveys and colony surveys.  We would also be interested in gaining access to data from aerial waterfowl surveys.  Jim Cole is investigating this possibility.  
Environmental data
Habitat and other environmental data will be needed in using the analytic tools described above.  These tools will be useful in exploring environmental relationships and will increase the precision of estimates of density, abundance, and perhaps trends.  Many habitat coverages for the intermountain west have been described by the Sage Map program.  We will investigate which layers might be most useful to incorporate into this process and how to do so.
The regionwide habitat layers will support many analyses, but will not provide detailed information about which communities occur at bird survey locations.  Steve Knick and his colleagues at the USGS Snake River Field Station have developed a system for recording this kind of information rapidly from a vehicle that drives slowly along roadside transects.  Data are recorded on a laptop computer attached to a GPS unit.  A series of habitats is stored in the computer.  Each time the habitat on either side of the road changes, the new type, and the location, is entered.  The software stores the data and creates a map of the route.  The method has been used to record habitat data along many BBS routes already.  We hope to use it in the second year of this project to record community-level habitat information for many other bird survey routes and perhaps other areas.
Assess Existing Surveys

Landbirds

As mentioned above, several good regional programs exist to monitor landbirds.  Once data from these programs are assembled in a single database, so that all the data can be analyzed easily, we will assess the combined program to identify gaps in coverage and, if interest warrants, will suggest what new programs should have highest priority.  This effort will initiated in the second year of the project.
Aquatic Birds

Numerous surveys of aquatic areas are carried out in the intermountain west but there is no program to bring the results together at present.  The shorebird (Oring et al. 2001) and waterbird plans (Ivey and Herziger 2005) both recommended that improved surveys be designed, and doing so is a major goal of the CBM project.  

Information on which important sites and colonies are being surveyed will be summarized and recommendations will be developed for extending coverage as needed.  Project personnel will develop initial recommendations, present them at meetings of the Western Working Group and other organizations and gradually develop a proposed implementation plan that has wide support among the States and other groups that will implement the surveys.  

Provide Guidance on Survey Design

Guidance for designing bird surveys, especially short-term surveys has been published recently (Oakley et al.. xxxx, Bart 2005, Wightman and Bart, 2005).  These manuscripts will be posted on the IW CBM website and assistance to project managers following these guidelines will be available from IW CBM project personnel.  

Work will also be resumed on a “Design of Bird Surveys” monograph that was started in the west several years ago.  This monograph focuses on quantitative advice.  Completion of the manuscript is anticipated during the second and third years of the IW CBM Project.
We will sponsor a series of professional meetings, while developing these guidelines, to insure that the final recommendations are well-supported by professional groups.  This should help insure that, if the guidelines are followed, results will be “bullet proof” in the sense that those who gathered the data will be able to say “If you don’t like these methods, take your objections to the professional groups that developed them; we just followed their advice, and they are the recognized authorities in this area.”  We will begin holding these meetings in the second year of the project. 

Estimate Population Sizes
(Note: Bob Altman will take the lead on the work described in this section, hopefully producing a draft for the November meeting.  The text below assumes he has completed such a draft.)  

Priority Species and Seasons

Priority species were identified using the State Comprehensive Wildlife Conservation Plans, which were based on the US Fish and Wildlife Service Plans.  We used these lists to prepare draft priority species lists for each BCS (Appendix A).  A series of reports by Ken Rosenberg from the Laboratory of Ornithology listed priority landbird species for each BCS.  A series of reports by Lara Hartley of the Great Basin Bird Observatory listed all waterbirds that occur regularly in each BCS.  These lists, along with lists of priority species from the Conservation Plans and Comprehensive Strategies were used to produce lists of priority waterbird species for each BCS.  

The seasons in which the intermountain west is most important to each priority species (priority seasons) were also identified.  Most attention for landbirds has been on the breeding season and this season was generally identified as the most important, though this may change in future drafts of this report.  For aquatic species, migration and/or wintering periods were often more important.

Definition of Population Size

Population size will generally be defined as the average number of birds present in a specified area during a specified period.  For example, the intermountain west breeding population of a given species might be defined as the average number of birds present during June.  This definition does not entirely match most people’s perception of the “breeding” population because it includes unpaired birds and could include migrants that breed north of the region.  The problem could be avoided by defining the breeding population as territorial birds whose first nest of the season, or territory centroid for non-nesters, was within the intermountain west.  Estimating this parameter, however, would be substantially harder than estimating the mean number of birds present and probably cannot be accomplished using existing information.  

Estimation 
Once the data have been collected, existing estimates of population size will be reviewed and new estimates will be prepared where needed.  The evaluation will involve defining habitats (h), estimating their current extent (ACh) , estimating the fraction of each habitat occupied by each priority species (fh) , and estimating the density (dh) of each priority species in inhabited portions of each habitat.  Current population size will then be estimated as
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A relatively simple set of habitats (e.g., ca. 20 classes) will be derived for the first iteration of analysis.  Habitat definitions will include traits that affect density.  For example, low elevation shrubsteppe might be divided into categories based on shrub cover and amount of grass forb understory (important to shrubsteppe obligates).  Wetlands might be divided into categories based on extent of shallow and medium depth water (important to shorebirds and long-legged waders).  Areas will be determined by mapping the habitats whenever possible and using other means as needed.  For example, low elevation shrubsteppe might be mapped and the extent of the habitat types in this general category might be estimated by estimating the fraction of all low elevation shrubsteppe covered by each specific habitat. The fraction of each habitat inhabited by each species will be estimated using range maps and other information (e.g., extent of high-elevation areas for a high-elevation species).  The density of each priority species in each habitat will be estimated using survey information where available and professional judgment otherwise. 

In the analysis it will be assumed that density within a given habitat type will not change through time.  This is the reason that habitat types will have to be defined to capture measures of habitat “quality”.  This point is important for the methods that will be used to set population targets (see companion document).
Review of the Project

Frequent review of the project, throughout its life, will be an important part of gaining participation in the work and support for the conclusions.  Initial steps in this review are listed below.  They were developed by a group concerned primarily with the aquatic surveys.  The Project will be described in detail at the Western Working Group meeting in early November and will be circulated to many people involved with landbird surveys prior to the meeting.

Sep 10-16:  Review of this document

Sep. 16:  Don Paul circulates this document with a request for comments by Sep 30.

Sep 16-Oct 30:  Don Paul makes personal contacts with each State to encourage having their monitoring coordinator attend the WWG meeting 

Oct. 7:  Jon complete revision of this document and circulates it widely
Literature Cited

 (To be completed)

Summary of Current Work

See review steps, and people responsible for them, immediately above.  Other tasks are summarized below.
	Person/group
	Task
	Due date

	Jock Young
	Provide data from his program
	23-Sep

	David Hanni
	Provide data from his program
	23-Sep

	Elizabeth Ammon
	Provide data from his program
	7-Oct

	Rex/Colleen
	Decide what data they will provide and do so
	Sep 23?

	Jon/Ann
	Describe the sampling plan for contributed data sets
	15-Oct

	Jon/Sean
	Decide what habitat data to get and get it
	15-Oct

	Bob Altman
	Identify other mgmt issues we should address
	30-Sep

	Bob Altman
	Identify priority species and habitats
	15-Oct

	Jon
	Rough out website
	12-Sep

	Sean
	Design web site based on JB’s input
	19-Sep

	Chris Restall
	Create web site based on Sean’s input
	25-Oct

	Jon
	Decide what analytic tools e should develop
	23-Sep

	Jon/Dan/others?
	Choose tools to develop and develop them
	10-Oct

	Chris/others?
	Implement the tools on the IW CBM site
	25-Oct

	Jim Cole
	Investigate obtaining waterfowl data sets
	25 Sep?
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