
 

Executive Summary 
 

 

Project Number: Y081137 

 

Project Title: Developing and validating habitat-based management models for species „at risk‟ in 

northeastern BC  

 

Project purpose and management implications 

 
Eight of the 31 warbler species that occur in BC are restricted to the northeast corner of the province. Five 

of these – the Bay-breasted, Black-throated Green, Canada, Cape May, and Connecticut warblers – 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 edge 

of their range. Moreover, it is not clear whether current monitoring efforts initiated in 2002 by industry 

(Canfor) 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. 

 

This project has important implications for monitoring and managing species at `risk‟ in northeast BC. 

First, it seeks to develop an understanding of the strengths and weaknesses of the current monitoring 

program. Such information can be used by industry and government to refine the program‟s effectiveness 

and efficiency. Specifically, the design-based approach is designed to: 

 

 Provide guidance on habitat types (BEC subzones or forest cover/age class types) that are under-

represented in the current design. Representation also has important implications for generalizing 

the results and applying the models beyond the immediate area that was monitored. 

 Report on the power of the current monitoring design to detect i) trends in population abundance 

and ii) differences in occurrence among broad habitat or treatment types. 

 Evaluate the use of complementary approaches, such as forest interior surveys, to determine if 

these more costly techniques are justified in terms of increasing the number of warbler detections 

and the power to detect trends. 

 

Second, the project aims to develop reliable habitat-based management models for warblers `at risk‟ using 

species monitoring and forest inventory data. The models are designed to be used by forest managers and 

have several potential uses, each with management implications. The models: 

 

 Enable the distribution and habitat supply of warblers `at risk‟ to be projected over large spatial 

and temporal scales i.e., beyond the bounds of the original survey.  

 Provide an understanding of warbler-habitat relationships at the landscape level, information that 

can be used to select potential reserves or to evaluate forestry activities or alternative 

management scenarios (e.g., MPB salvaging scenarios). 

 Help refine the monitoring design by targeting survey sites that will result in the greatest gains in 

terms of precision and accuracy of field detections and model predictions. 



 

 

Together, the design and model based approaches will provide practical guidelines for monitoring, 

modeling and managing warbler species „at risk‟ in northeast BC. 

 

Project start date and length 

Start: April 1, 2007 

Duration: 3 years 

 

Related projects: 

This project exploits data gathered in previous projects (e.g., Y062023 and Y081014 and Y082014).   

 

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.  The 

design-based approach evaluates three related aspects of the current monitoring program: 

representativeness of the sampling units, power and precision of the program, and effectiveness of 

complementary survey approaches.  First, we assessed how well existing roadside bird surveys represent 

habitat types by comparing the proportion of each type within a 500m buffer to the proportion in the 

larger study area. Results summarize sampling biases (positive or negative) and help to identify under-

represented habitat types and potential areas to establish new surveys. Secondly, we estimated the power 

and precision of the current surveys to detect i) trends in warbler occupancy and abundance, and ii) 

differences in warbler occurrence between broad habitat types.  In the first case we used the software 

MONITOR to simulate the relationship between sample size (number of routes) and power under a 

number of assumptions.  In the second case we used the program GPower to estimate the sample size 

required to detect a difference between the proportion of birds detected using roadside and forest interior 

surveys. In both cases, we compared results for rare warblers to more common bird species. 

 

We evaluated the effectiveness of forest interior surveys by comparing the detection rates of several 

species in roadside stations to those in forest interior stations.  We did this for the five warbler species as 

well as three more common species that are known to inhabit mature forest habitat. One limitation to the 

results to date, as pointed out by the power analysis, is the current sample size.  Further work on the 

effectiveness of forest interior surveys will be conducted with collaborators after the 2008 field season to 

benefit from a larger sample size.  In the coming year we will also use Monte Carlo simulation to more 

comprehensively evaluate a number of alternative designs in terms of precision, power, and cost 

effectiveness. Simulation results will help guide refinements to the monitoring program and provide 

measures of uncertainty relative to sources of variability in the monitoring program. 

 

The model-based approach focuses on iteratively building, testing, and refining statistical models using 

bird monitoring data and habitat variables measured from digital forest inventory data. We first developed 

a set of habitat models for the five warblers using an extensive species and habitat database from northern 

Alberta. Concurrently, we used the monitoring and forest inventory data from northeast BC to develop a 

set of similar models for three of the species, with some differences in habitat variables; models could not 

be developed for Bay-breasted and Cape May warblers due to low sample sizes.  Habitat variables were 

selected based on their availability and range of variation in both Alberta and BC inventories, and 

characterize the composition and structure of the surrounding forest. We tested both sets of models (the 

BC and Alberta 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. 

For the Alberta models this consisted of an independent test of the models whereas for the BC models this 

consisted of an internal validation of the models. 

 



 

We used the BC models for Black-throated Green Warbler and Canada Warbler to target new areas for 

future sampling – areas with high probabilities of hosting the species of interest. Our approach consisted 

of generating a binary map identifying all sites where predicted suitability was above the 75
th
 percentile of 

their respective probability of occurrence maps. This map was used along with constraint factors such as 

accessibility, distance from roads, and minimum patch size to select locations for sampling that 

complement and are in close proximity to existing stations to reduce travel costs. We automated this 

process using Python/ArcGIS to ensure repeatability. 

 

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 this project we 1) evaluated several aspects of the current biodiversity program in northeast BC and 2) 

developed and evaluated a set of habitat models and requisite monitoring protocol for the effective 

management and conservation of these species. We briefly summarize conclusions and useful information 

from two reports, a paper, and a companion website. 

 

Vernier, P.R. and F.L. Bunnell. 2007. Evaluation of monitoring design for species at risk in northeastern 

British Columbia. Report prepared for Forest Science Program Project Y081137.  In this report we 

evaluate three related aspects of the current monitoring program: representativeness of the sampling units, 

power and precision of the program, and effectiveness of complementary survey approaches. 

Representation in described below. We also estimated the power and precision of current monitoring 

design (surveys) to detect i) trends in warbler occupancy and abundance, and ii) differences in warbler 

occurrence between broad habitat types. We also report on progress in assessing the effectiveness of 

complementary survey approaches such as forest interior surveys and describe a procedure to identify 

candidate late seral conifer, deciduous, and mixedwood forest interior sites. 

 

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

British Columbia with implications for monitoring “listed” warbler species. Wildlife Afield.  This paper 

evaluates how well broad habitat types sampled by the roadside BBS-type surveys represent habitat types 

within each of three larger management areas i.e. TFL 48, Fort St John TSA, and Fort Nelson TSA. We 

also identify gaps in the current monitoring network and propose some changes to improve representation 

(and reduce sampling bias) by targeting new survey stations in specific habitat types (BEC subzones and 

forest cover / age class).  We also discuss the implications of sampling biases on habitat types often 

associated with “listed” warblers i.e. late successional deciduous, coniferous, and mixedwood forests.  

The paper can be downloaded at http://biod.forestry.ubc.ca/pubs/design_representation.pdf. 
 

Vernier, P.R. and F.L. Bunnell. 2008. Warbler species at risk in northeastern British Columbia: Model 

development, validation, and directed sampling. Report prepared for Forest Science Program Project 

Y081137.  This report documents the process of building, testing, and applying avian habitat models to 

help guide and refine the monitoring program in northeast BC.  We first describe the process of 

http://biod.forestry.ubc.ca/pubs/design_representation.pdf


 

developing quantitative habitat models using bird survey and forest inventory data from northeast BC and 

Alberta, which we refer to as the BC and AB models, respectively. We then report on the validation of the 

two sets of models using data from northeast BC. Model validation is an important step since one of the 

uses of the models is to evaluate the consequences of alternative management scenarios beyond the 

temporal bounds of the bird surveys. Finally, we describe the application of the models to identify new 

survey locations based on predicted high quality habitat, accessibility, and efficiency. 

 

A new website (http://biod.forestry.ubc.ca/warblers) 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. 
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