Estimation of Change from National Park Service Survey Data

Why Hold A Workshop On Estimation Of Change From Monitoring Data?
Although estimation of population change is often cited as a primary goal of monitoring activities, there is often a surprising lack of understanding about both design and analysis of monitoring programs with this goal.  This confusion has several causes.  

1. The goal of monitoring population change is not sufficiently detailed in itself to permit reasonable design of a monitoring program.  Additional thinking is needed to focus attention on specific temporal and spatial scales for which information is needed, and a specific management use of the information should always be present.  Clear definitions of the use of the information is prerequisite for defining appropriate information to be collected, designs, and analysis methods.  Unless this is all done before the monitoring program is initiated, data from a monitoring program will be collected haphazardly, analysis will be greatly complicated, and often inference will be complicated.  Most of the data sets evaluated during this workshop were not well suited for estimation of population change, and often the inference was both complicated by flaws in the experimental design and limited in scope.  These limitations reflect the fact that goals and analysis procedures were defined after the data were collected. 

2. Design of monitoring programs must be a partnership between  biologists who understand the taxa of interest, statisticians who understand the design and analysis aspects of monitoring programs, and managers and scientists who can both define and use the information.  Omitting any of these partners in the development of the program leads to deficiencies.  Unfortunately, often the statisticians are only enlisted after biologists collected information, leading to many painful interactions.

3. There is a sizeable body of inappropriate analyses in the biological and wildlife literature. Simple analyses are attractive and for well-designed studies they are frequently useful and relevant.  However, it is often true that simple approaches to both analyses and study design can be very misleading, unless accompanied by additional consultation to assess possible limitations.  Design issues are also controversial, particularly in regard to the relevance of over-simplified power analyses, which can lead to poor designs.  The appropriate design and analysis for estimation of change over time is often complicated by the following:

a. Many biological samples are complicated by incomplete detection of individuals at sites.  For example, point counts of birds are hampered by the fact that not all birds are seen during sampling, and that the proportion detected (detectability) differs among habitats, observers, time, and other features.  Much of the statistical work in wildlife sampling is devoted to estimation of detection rates and incorporation of detection into estimation of change.

b. Simple estimates of change are often limited by the presence of temporal associations in time series of estimates, and it is often essential to use one of the several statistical approaches that accommodate these associations in analysis.   

c. Spatial associations can also be problematic.

This workshop was designed to address the need for reasonable methods for summary of population change from monitoring data.    

