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Project purpose and management implications 

Forest and wildlife managers must often assess and manage species of concern in areas where there is 

little or no historical data to draw upon, or where relevant data is difficult and costly to acquire.  This is 

the case for 5 of the 8 warbler species that are restricted to the northeast corner of the province.  The five 

species – Bay-breasted Warbler (Dendroica castanea), Black-throated Green Warbler (Dendroica virens), 

Canada Warbler (Wilsonia canadensis), Cape May Warbler (Dendroica tigrina), and Connecticut 

Warbler (Oporornis agilis) – have been designated under the Forest and Range Practices Act and 

regulations as 'at risk'.  These species thus have a direct impact on forest management practices but their 

status and trends are difficult to assess because they are hard to detect using roadside surveys, are 

regionally rare, and occur at the western end of their range.  Moreover, it is not clear whether current 

monitoring efforts implemented by industry and government will be effective at detecting changes in 

warbler abundance over time or evaluating the effects of forest management practices. 

 

The purpose of this project is to evaluate and refine the current monitoring program and to use the data 

acquired to develop habitat-based management models for the five warbler species.  Our strategy uses two 

complementary approaches: a design-based approach aimed at evaluating and refining the effectiveness of 

field surveys and a model-based approach aimed at using habitat models to target sampling in areas that 

will reduce uncertainty. Both approaches contribute to creating a framework and tools for assessing the 

status and trends of warblers in the northeast and evaluating the effects of management practices. 

Moreover, a critical assessment of the monitoring design and the data acquired will enable the program to 

provide valuable information in five broad ways: 1) to assess the status of species, 2) to detect trends in 

abundance, 3) to evaluate the effects of management practices, 4) to assess the effectiveness of 

management strategies, and 5) to validate species-habitat relationships. 

 

In its second year, the project continues to have important management implications for monitoring and 

managing species at risk in northeast BC.  First, we focused on evaluating three types of surveys have 

been conducted in northeast BC: roadside surveys, forest interior surveys, and model-based (targeted) 

surveys.  Specifically, we explored three realistic management scenarios to evaluate the usefulness of the 

surveys to (i) determine the overall level of occupancy for each species in a region or habitat strata, (ii) 

detect changes in the level of occupancy between two years within a region, and (iii) evaluate habitat or 

treatment effects.  Results will help to guide refinements to the monitoring program (and Species 

Accounting System; Bunnell and Vernier 2007) by providing recommendations to managers on the 

intensity and frequency of sampling in relation to their power, precision, and cost. 

 

Additional activities, conducted in the second year, contributed to the assessment of the bird monitoring 

program and the development of habitat-based management model: 

 



 Provided updated guidance on the representation of habitat types using 2008 roadside breeding 

bird surveys (Vernier and Preston 2008). 

 Revised analysis on the power of the current monitoring design to detect trends in population 

abundance for rare and common birds. 

 Refined and tested habitat-based management models for warblers at risk; developed a new 

approach, made possible using data from model-based surveys, to model habitat selection using 

the original vector-based VRI data. 

 Continued development of a companion website to deliver current information, methods, tools, 

and resources in support of the project and, more generally, for monitoring species at risk.  

 

Bunnell, F.L., and Vernier, P.R. 2007. Monitoring vertebrates on TFL 48. Report Prepared for Forest 

Science Program Project Y063005. Centre for Applied Conservation Research. Vancouver, BC. 

 

Vernier, P.R. and Preston, M.P. 2008. Habitat Representation of Breeding Bird Surveys in Northeast BC 

With Implications for Monitoring Listed Warbler Species. Wildlife Afield 4:241-255. 

 

Project start date  

April 2007 

 

Length of project 

Three years, through March 31, 2010 

 

Related projects 

This project uses data and information obtained from previous FSP projects (e.g., Y062023 and Y081014, 

Y082014, and Y093014), from projects in the Alberta boreal forest (Calling Lake Fragmentation Study 

and the Remote Areas Project), and from Canfor’s ongoing bird monitoring program in TFL 48 and the 

Fort St John and Fort Nelson TSAs. 

 

Methodology overview 

The design- and model-based components emphasize different but related aspects of an iterative approach 

to improving monitoring, modeling and management of warblers and their habitats in northeast BC.  In 

the second year of the project, we used new bird survey data from 2008 to revise our evaluation of the 

representativeness of the sampling units and to refine the habitat-based management models.  We also 

evaluated the effectiveness and efficiency of three related survey designs using simulation analysis. 

 

We evaluated the effectiveness and efficiency of three bird survey types that have been used in northeast 

BC in the past few years.  Roadside surveys have been conducted every year since 2002, forest interior 

surveys have been implemented for the past three years in the Fort Nelson TSA, and model-based surveys 

were initiated in 2008 in the Fort St John TSA.  We used a simulation approach to evaluate the usefulness 

of the three types of surveys to 1) determine the overall level of occupancy for each species in a region, 2) 

detect changes in between two time periods within a region, and 3) evaluate habitat or treatment effects.  

For the first objective we estimated species occupancy in management or ecological units of interest and 

simulated the relationship between sample size and standard error of species occupancy.  For the second 

objective, we estimated species occupancy in management or ecological units of interest (as in previous 



objective) and simulated the relationship between sample size and effect size (change in occupancy over 

time).  For the third objective, we used the monitoring data to estimate effect sizes for key habitat 

attributes (e.g., deciduous cover, stand age) and simulated the relationship between sample size and effect 

size for a given power and confidence level.  The results of the analyes will help guide refinements to the 

monitoring program and provide measures of uncertainty relative to sources of variability in the 

monitoring program. 

 

We refined our approach from the previous year by developing models that are based on the original 

attributes in the VRI data in addition to (or instead of) deriving arbitrary habitat classes.  Moreover, the 

new models can be used directly without converting from vector to raster data.  The addition of a 

significant number of new detections, especially for Black-throated Green Warbler and Canada Warbler, 

from the model-based surveys allowed us to develop models for four of the five species, the exception 

being Bay-breasted Warbler due to low sample size.  We tested the models using monitoring data from 

northeast BC, focusing on evaluating how well the models discriminate between areas in which a species 

is present versus one in which a species is absent. 

 

We refined the habitat-based models for Black-throated Green Warbler, Canada Warbler, and Connecticut 

Warbler to target additional areas for sampling in 2009 – areas with high probabilities of hosting the 

species of interest – should the surveys be continued.  As in the previous year, we used the refined 

habitat-based models to generate a binary map identifying all sites where predicted suitability was above 

the 75th percentile of their respective probability of occurrence maps, although the threshold can be 

modified. 

 

The accompanying website (http://biod.forestry.ubc.ca/warblers; Figure 1) has been updated on a regular 

basis with new information, results, and resources.  The website provides up-to-date information on all 

aspects of the project relevant to managers and decision-makers including: information on warblers and 

surveys and a section demonstrating step-by-step analysis components that can be replicated by industry 

and government analysts.  The website, which is also a wiki that can be modified by collaborators, is 

organized into several broad sections: 

 An overview of warblers at risk in northeast BC and the distribution of bird surveys in TFL 48 

and the Fort St John and Fort Nelson TSAs. Links to relevant life history and distribution 

information are also provided. 

 An evaluation of the current survey design including methods and tools for standardizing their 

use including an evaluation of the representativeness of the bird surveys, an assessment of the 

power of the monitoring program for detecting trends and differences in habitat selection, and an 

evaluation of survey methods that complement standard roadside surveys. 

 Methods and tools for developing and validating habitat-based management models. Specifically, 

identification of important map-based habitat attributes that can be manipulated through 

management practices, development of habitat models including selection ratios for habitat 

classes and resource selection functions, and an evaluation of the predictive accuracy of the 

habitat models. 

 Examples of the use of the models for management purposes, for example to develop methods for 

selecting survey sites for rare species or to predict species distribution and habitat supply. 

http://biod.forestry.ubc.ca/warblers


 Access to GIS and statistical methods and tools that we developed, publications resulting from 

this and related projects, and links to a variety of information sources on monitoring, modeling, 

and management of birds and their habitats. 

 

 
Figure 1. Warblers at risk website for northeast BC. 

 

Project scope and regional applicability: 

This project makes extensive use of species monitoring and forest inventory data from northeast BC, and 

to a lesser extent, northern Alberta. The results, in terms of the monitoring design and habitat-based 

management models, are broadly applicable to all managed forests of the Peace and Fort Nelson Forest 

Districts, an area approximately 18 million hectares in size. Collaboration with industry and government 

partners (e.g., Canadian Forest Products and Louisiana-Pacific) helps ensure that results from this work 

will be applied extensively within the context of existing sustainable forest management (SFM) plans. 

Additionally, much of the methodology developed within the project is broadly applicable and 

transferable to most areas of British Columbia and Alberta. 

 

Interim conclusions and information immediately useful to forest practitioners and other 

researchers: 

In the second year of this project we 1) updated representation analyses using 2008 bird survey, 2) 

evaluated and refined habitat-based management models, and 3) evaluated the effectiveness and 

efficiency of three bird survey strategies used in the northeast: roadside surveys, forest interior surveys, 

and model-based (targeted) surveys.  We briefly summarize conclusions and useful information from one 

report, a paper, and a companion website. 

 

Vernier, P.R. and F.L. Bunnell. 2009. Evaluation of Alternative Monitoring Designs for Species at Risk 

in Northeastern British Columbia. Report prepared for Forest Science Program Project Y092137. In this 

report we evaluate the usefulness of three types of bird monitoring surveys used in northeast BC to (i) 

determine the overall level of occupancy for each species in a region or habitat strata, (ii) detect changes 



in the level of occupancy between two years within a region, and (iii) evaluate habitat or treatment 

effects.  In each case, we define occupancy as the proportion of sampling units (i.e. point count stations) 

in a landscape where a target species is present.  We use a simulation framework to evaluate the power or 

precision of alternative monitoring designs and summarize the cost associated with each strategy.  Results 

are aimed at guiding refinements to the monitoring program and Species Accounting System by providing 

recommendations to managers on the intensity and frequency of sampling in relation to their power, 

precision, and cost.  Results indicate that, of the three survey types, model-based surveys have the greatest 

potential in terms of power, precision, and cost for monitoring the five warbler species i.e. determining 

status, detecting changes over time, and assess habitat or treatment effects. 

 

Vernier, P.R., Preston, M.P., Bunnell, F.L., and A. Tyrell. In prep. Adaptive monitoring framework for 

species “at risk” in northeast BC: Using habitat models and expert opinion to refine monitoring. In this 

paper we describe an adaptive monitoring approach, illustrate its application in the Fort St John TSA, and 

evaluate its cost-effectiveness.  Specifically, we develop species-specific habitat models and combine 

them with expert knowledge to target additional survey sites that have a relatively high probability of 

detecting one or more of the five listed warbler species that occur in the Fort St John TSA.  The approach 

makes use of forest inventory, topographic, and bird monitoring data to develop habitat-based models that 

can be used with a GIS to predict habitat suitability at unsurveyed sites. 

 

Preston, M.P. and P.R. Vernier. 2008. Habitat representation of breeding bird surveys in northeast British 

Columbia with implications for monitoring "listed" warbler species. Wildlife Afield 4:241-255. This 

paper has now been published and evaluates how well broad habitat types sampled by the roadside BBS-

type surveys represent habitat types in TFL 48 and the Fort St John and Fort Nelson TSAs. 

 

The accompanying website (http://biod.forestry.ubc.ca/warblers) provides up-to-date information and 

tools to facilitate monitoring, modeling, and management of the five listed warbler species.  Specifically, 

we have updated some of the analyses from the first year of the project and have included summaries to 

much of the data, methods and results.  In addition we have provided links to downloaded PDF files of 

project reports as well as related reports from other relevant FSP projects and reports from consultants 

doing bird survey work in the region (e.g., Cooper-Beauchesne & Associates).  A new Google maps 

viewer provides access to viewing all warbler detections used in the project. 
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