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(NOTE:  The permanent IWCBM web site address is given in this document but at present [4 Mar 2006] the web site is still under development; it  may be found at http://iwcbm.dev3.fsr.com/)


This report describes the analytic tools that are being created for the IWCBM program.  Much background work on statistical methods has been accomplished during the past year.  During 2006, one of the major areas of emphasis in the IWCBM program will be developing the tools and implementing them on the IWCBM web site.  The first section of this report, “Description of the Tools” presents a brief description of the tools that will be available and how they will be used on line.  The second section, “Statistical Methods” describes some of the statistical foundation for the tools.  Much more work is needed on this section.
Description of the Tools


Users will be asked to make several choices that define the question to be asked, study area, species, and datasets to be used.  The information will be provided in several steps.  The tentative format is described below.

Screen One:  Please indicate the general question you wish to answer.  [Note: if the user selects the first choice below, then  Screen Two opens; otherwise, Screen Three opens.]
a.  Estimate bird numbers in a small area (useful for project evaluations; uses built-in models to estimate bird abundance, by species, at present and/or after a project is implemented; user must supply the amount of habitat in the project area)

b.  Estimate density and/or population size (useful for larger areas; uses survey results to estimate numbers for one or more Bird Conservation Sub-regions)

c.  Estimate trend in population size (user may download existing estimates for a variety of periods and areas or may define their own area and period)

d.  Investigate habitat relationships (used to explore variation in density with habitat –defined broadly; helps identify high and low quality habitat)

e.  Describe year-round patterns of occurrence (information on relative abundance at other times of year than during the breeding season)

Screen Two:  Welcome to the bird-habitat model page.  This page lets you estimate the number of birds present now in a project area that you describe.  The model may also be used to estimate how many birds will be present after the project is implemented.  Use it with or without pre-project information.  You will be asked to enter the amount of habitat, using a simple scheme based on the TNC classification, for each time (i.e., current time and/or after project completion) for which you want the program to estimate bird numbers.  [Note: subsequent screens request the needed information and print out estimates along with change in population size.]
Screen Three: Please define the area for your analysis (select one)

Rangewide analysis  

Choose one or more States, Bird Conservation Regions, or Bird Conservation Sub-regions (see below) 


Draw your area on a map (map and sketch box appears)


If the middle choice above is selected, the following screen appears:



Please select from the list below:




States 



Bird Conservation Regions




Bird Conservation Sub-regions

Whichever choice is selected, a map and drop down list with the choices appears; user checks as many areas as she wishes.

Screen Four:  Please select the data sets to use

[Note:  The programs displayed will depend on the selection made on Screen One as indicated in the following table.

	Question
	BBS
	Regional programs
	Aquatic Bird Survey
	Secretive Marshbirds Survey
	Christmas Counts
	Feeder Watch
	eBird

	Estimate density and/or population size
	X
	X
	X
	X
	
	
	

	Estimate trend in population size
	X
	X
	
	
	X
	X
	

	Investigate habitat relationships
	X
	X
	X
	X
	
	
	

	Describe year-round patterns of occurrence
	 
	 
	X
	 
	 
	X
	X


For example, if “Estimate Density…” is selected then the user will be offered the first four programs in the table above.  She can choose any or all of them.]
Screen Five:  Please select the survey period to be used.


First Year (drop down list)


Last year (drop down list)

Screen Six:  Please indicate which species should be included in the analysis

All species 


Select species from a list

 If the user selects “All species”, she will be prompted to select an abundance threshold (possibly zero, meaning “Include all species”).  If she choose “Select species from a list” the program will identify the species recorded within the selected area, during the selected years, on any of the selected programs and will display this list.  Any number of species may be selected from the list. 
[Subsequent screens are question-dependent and are in development.]

Statistical Methods

Aggregating Results 


Most uses of IWCBM data will require aggregating results across sites.  This section describes an approach based on survey sampling theory.  A very different approach, which should also be investigated, is based on mixed effects models.  The approach based on survey sampling makes fewer assumptions and is essentially unbiased, but may have lower precision.  The mixed models approach makes additional assumptions and may be biased, but is likely to have higher precision.

Density, or relative density (if detection rates are unknown), may be estimated using a “ratio of means” approach (Cochran 1977) as follows.  The example is for a four-level plan but generalizes easily to any number of levels.  Let yijkl = the number of birds recorded on the lth plot of the kth 3rd-level unit, of the jth 2nd-level unit, of the ith 1st-level unit.  Let aijkl = the area of the plot.  Density is estimated as
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The rationale for this estimator is that if, by chance, the units in the sample are smaller than average, then the number of birds recorded will also probably be smaller than average, but the ratio above may be about right.  
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where n. and N. are the numbers of units in the sample and population respectively.  For example, n = the number of 1st level units in the sample and Nijk = the number of 3rd level units in the jth 2nd level unit of the ith 1st level unit.  The variance of this estimator may be derived using methods in Cochran (1977).  The variance may be estimated using the standard approximately for ratios and depends on 
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.  Sample analogues may be used to compute the estimated standard error.
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