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Title:  
Are northern goshawks and forest harvesting compatible? An examination of the effects of different harvest 
practices on northern goshawk nest productivity. 

FSP Project Number:  
Y09102102 

Project Abstract: 
The northern goshawk is a forest raptor found throughout British Columbia that is strongly associated with mid-
elevation, mature conifer stands comprised of tall, large diameter trees and open understories.  The goshawk is 
considered to be a focal species for sustainable forest management. We are examining the effect of different 
logging practices on northern goshawks in order to determine the management practices most likely to maintain 
goshawk habitat now and in the future. Using our database of 48 nest areas monitored for 6 years, we are 
identifying high-quality nest areas (those with the highest occupancy and productivity rates), and determining 
the forest management practices associated with these areas. We are currently applying this model to the 
forested landbase and projecting the current amount and distribution of goshawk habitat in the East Kootenay 
region of southeastern BC. The model will be verified (ground-truthed) and validated (tested) through the 
collection of new data. Once refined, it will be linked to existing projections of historic and future habitat, based 
on current forest management practices, to assess a component of risk to goshawk habitat supply. Results will 
be used to develop a set of best management practices within goshawk habitat in the southern interior that can 
be implemented by practicing foresters and biologists in industry, government, and First Nations in order to 
maintain goshawk habitat now and in the future. 

The purpose of this project is to: 
(1) Develop a model that will reveal which site-level structures (i.e., size of reserve retained around the nest 
area, distance between this reserve and an adjacent large forest patch, etc.) are associated with high-quality 
goshawk nest areas (i.e., those at which occupancy was most consistent and productivity was highest), and 
determine the effect of logging at the nest areas. 

(2) Link the model resulting from the analysis above to existing projections of habitat supply under historic 
disturbance regimes and under current practice, to predict the amount of goshawk habitat through time and 
compare this to what was available historically. Comparing historic, current, and future habitat will allow a 
determination of a component of risk to the species.  

(3) Test model predictions through verification and validation in the field. Monitor existing nest areas 
(verification) and search areas identified as likely goshawk habitat to determine if these areas actually have 
goshawk nests and are occupied (validation). 

(4) Extend and apply the results of this research to industrial partners, government agencies, and First Nations of 
the southern interior through the development of a best management practices document 
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Overview of Methods 
Our project start date was April 1st, 2008 and the project will continue until March 31st of 2011. 

Objective 1: Determine which site-level features are associated with high-quality goshawk nest areas, and 
determine the impact of logging near nest areas 
 
We are using data driven wildlife-habitat models to determine which site-level features, if any, are associated 
with nest area occupancy (number of years a nesting pair was present in spring divided by the number of years 
the nest was monitored) and nest area productivity (average number of young fledged per year). This will allow 
us to identify the variables influencing high-quality goshawk nest areas. Candidate explanatory variables to be 
tested in the model fall into 4 categories. (1) We will include site-level variables that can be directly manipulated 
by forest managers. These include, but are not limited to, the size of the forested patch or reserve surrounding 
the nest area and the distance of this patch to the contiguous forest (patch larger than 100 ha). These variables 
should capture the variety of adaptive management treatments applied to the nest areas; (2) we will factor in 
the before/after effect of logging; (3) we will include variables that have been directly linked to goshawk nest 
site selection by our previous work. This work was multi-scale in nature, and provided information not only on 
the specific features goshawks select for an individual nest site (i.e., canopy cover vs. leading tree species), it 
also determined at what spatial extent (stand vs. site) and spatial grain (1100 radius circle vs. 200 radius circle) 
these variable should be measured. Hence, these results from our prior work now allow us to considerably 
narrow down the number of possible explanatory variables, and (4) we will account for spring weather and 
relative prey availability by analyzing the impact of each of these on occupancy and productivity, and where 
significant, incorporating these variables into our final models as covariates. Weather data, including mean 
spring temperatures and precipitation, already has been obtained from local weather stations.  

Objective 2 - Link this wildlife-harvest practice model to existing projections of habitat supply under historic 
disturbance regimes and under current practice, to predict the future availability of goshawk habitat, and 
compare to historical estimates. 

We are examining differences between the amount of habitat expected under historic disturbance regimes, and 
that expected under current practice. To do this, our wildlife-habitat model, developed under Objective 1, will 
be linked to existing structural stage and age class projections available for the Invermere Forest District under 
historic disturbance regimes, and that predicted 200 years into the future, under current forest management 
practice4. These historic disturbance regime models were developed under the guidance of fire experts from the 
United States and Canada. The methodology for this approach currently is being developed under a FIA-Tembec 
project on Migratory Birds.  

In addition to the above analysis, the amount and distribution of habitat currently available to goshawks in the 
Timber Harvest LandBase (THLB) and Non-Harvestable LandBase (NHLB) will be examined, to determine how 
much goshawk habitat is currently protected in the NHLB. This will allow another assessment of a component of 
risk to the goshawk population from logging (i.e., the more habitat that is protected in the NHLB in a suitable 
manner, the less the immediate risk to goshawks).  
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Objective 3: Test model predictions through verification and validation. Monitor existing nest areas 
(verification) and search areas identified as likely goshawk habitat to determine if these areas actually have 
nests and are occupied (validation). 

Wildlife-habitat models often are built, but rarely assessed, so the third major objective of our project is an 
assessment of how well our own model will perform in defining high-quality goshawk habitat in new areas. 
Testing the performance of our model requires two steps: model verification and model validation. Model 
verification requires testing whether our assumptions regarding what goshawks require are captured by our 
model. This is similar to ground truthing our predictive mapping, except that we will use expert opinion to 
evaluate model output. We will visit a sample of sites, across of range of projected nesting quality, and assess 
whether these sites are of similar quality to that classified by the model. This process will enable us to identify 
gross errors in model assumptions and mapping.  

The second step of model validation will test how well we are able to predict goshawk nest area locations of 
different quality. To do this requires new data. We will visit areas predicted to be good, moderate, and poor 
quality nesting habitat, and check for new nests using call playbacks and on-the–ground searches during the 
breeding season. These are standard and accepted techniques we have used during our nest area monitoring 
program. New nests will be monitored for productivity in years 2 and 3 (and, potentially longer, pending future 
funding). Although identifying and monitoring goshawk nests long enough to determine occupancy and 
productivity is difficult and time-consuming, we believe two years of data will provide an excellent start to the 
validation process. 

Tembec, a major driver of this research program, has identified goshawks as a focal species in their Sustainable 
Forest Management Plan. However, a continuous and economically-feasible method of monitoring goshawks 
has not yet been developed. Our work will guide the development of this monitoring plan, and these data can 
then be used to continually assess our assumptions and model predictions under the current adaptive 
management program. It is in this manner that continued long-term model validation field monitoring can be 
combined with the needs of a local forest company.  

Objective 4: Extend and apply the results of this research to industrial partners, government agencies, and 
First Nations of the southern interior through the development of a best management practices document 

This report will present a set of best management practices for goshawk nest areas in the southern interior. 
These best management practices will be developed from the results of our analysis, a detailed literature 
review, and through our collaborative workshops with industry, government, First Nations, and other goshawk 
researchers. This document will be publically available, and distributed to all land managers throughout the East 
Kootenay. Biologists and foresters in the remainder of the southern interior will be made aware of it through key 
government personnel.   

Project Scope and Regional Applicability: 
There is still considerable uncertainty on how to manage for goshawks in the interior forests of British Columbia; 
this is especially true in stands infested with mountain pine beetle. After the current mountain pine beetle 
harvest strategy has played out, there will be increased pressure on remaining reserves. Specific management 
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actions are needed that can be applied throughout interior forests and these must be easily accessible to the 
forest industry while accounting for the already high number of restrictions on forest harvest. 

The key deliverables and outcomes resulting from this project will be: (1) detailed information on the forest 
management practices required to maintain goshawk nest habitat and allow goshawks to nest and successfully 
raise young; (2) a robust and publically accessible wildlife-habitat model for northern goshawks that could be 
input into environmental assessments associated with timber supply reviews; (3) comprehensive, ground-
truthed predictive mapping of current goshawk habitat in the East Kootenay Region of British Columbia that 
could be used to predict the locations of goshawk nests and reduce the impact of forest harvest on goshawk 
populations; (4) a comparison of the amount of habitat available currently in the East Kootenay with that 
available historically and into the future; and (5) a set of detailed best management practices aimed at providing 
forest practitioners with the tools they need to maintain goshawk habitat in interior forests. These deliverables 
will be developed with the input of professional foresters and First Nations, to ensure that they are practical, 
applicable, and do not add undue harvest restrictions on top of current requirements. 

Interim Results and Conclusions: 
We have completed a large amount of preliminary work for each objective during the first year of this project.  

Objective 1: Determine which site-level features are associated with high-quality goshawk nest areas, and 
determine the impact of logging near nest area. 
We analyzed what variables were associated with goshawk nest areas that were occupied more often than other 
nest areas. To do this we compiled forest cover data, yearly harvest information, and daily weather data from 
1998 to 2007. Explanatory variables included: environmental variables (elevation, slope, aspect); proximately 
variables (distance to highways, major haul roads, permanent forest roads and recently logged areas); and forest 
composition variables ( the proportion of 3 forest age classes within 200, 500, 800, and 1100 meters of the 
nest). We also examined the categorical variables for distance to roads and distance to logging. We assessed if 
roads were within only 200 meters and 500 meters of the nest area center since no nest area center is greater 
than 500 meters from a road. Additionally, we examined if logging occurred within 500 meters and 1000 meters 
of nest area centers. We compared these explanatory variables to nest area occupancy data with general linear 
mixed models in order to identify which characteristics, if any, were associated with the occupancy (number of 
times a nest area was occupied during monitoring period). We included year and nest area as random variables 
and used an Information Theoretic Approach to model development and selection. 

Our preliminary results suggest that the only variable we examined that shows any relation to nest area 
occupancy was whether logging occurred within 500 meters of the nest area center (Chi=3.3487, p-
value=0.06726).  A slightly weaker, but significant relationship existed for logging within 1000 meters of the nest 
area center (Chi=2.9608, p-value=0.0853).  Neither the total amount of logging within 200, 500, 800, or 1100 
meters, nor the age structure of stands within 200, 500, 800, or 1100m of the nest area center was significantly 
related to nest area occupancy. The distance to road types and recent logging also seemed to have no effect. 
However, our preliminary analyses suggest that there is a strong effect year on nest area occupancy (Chi = 
15.429, p-value=<0.001). This may be because of differences in annual weather conditions or changes in annual 
prey availability.   
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We are continuing our productivity and occupancy analysis by developing new explanatory variables which 
incorporate weather data thought to directly affect goshawks (i.e. mean spring temperatures) or influence prey 
availability (winter freeze thaw cycles). We also still need to look at nest areas monitored >3 years post logging. 
Seventy percent (28/40) of nest areas were monitored 3 or more years post logging (within 500m), and forty 
percent (16/40) nest areas were monitored 4 or more years post logging. Since goshawks exhibit strong nest site 
fidelity, a nesting pair may continue to use a nest area for 3-4 years post logging. After this time period, logging 
may have a larger effect on occupancy and or productivity. We did not examine nest area productivity (number 
of young produced) in this year. We felt it was more important to identify variables by examining occupancy 
before refining models with productivity data. 

Objective 2 - Link this wildlife-habitat model to existing projections of habitat supply under historic 
disturbance regimes and under current practice, to predict the future availability of goshawk habitat, and 
compare this to historical estimates. 

We used an existing goshawk-nest habitat model to produce a map of current goshawk nesting habitat in the 
East Kootenay, and one for habitat that existed in 1998.  These maps will be tested and refined with field data in 
years 2 and 3 of our project.  We will also link our model, once refined, to a forest dynamics model to project 
historic and future goshawk nest habitat supply. This year, the forest dynamics model used to estimate forest 
age and structure resulting from historic disturbance regimes and from current forest management practices 
was updated to incorporate newly available data on historic fire regimes in the East Kootenay.  The forest 
dynamics models was recently expanded to the Cranbrook TSA (it previously only included the Invermere TSA), 
and to accurately link to the latest TSR model (TSR III) to accurately model current forest management practices, 
including retention of old and mature, management for ungulate winter range and visuals, etc.  In years 2 and 3 
of our project, we will link this model to our best model predicting goshawk occupancy, to produce estimates of 
goshawk habitat both historically and into the future. This will allow a comparison of current habitat to that 
which existed historically, and an evaluation of future trends in goshawk habitat supply. 

Objective 3: Test model predictions through verification and validation. Monitor existing nest areas 
(verification) and search areas identified as likely goshawk habitat to determine if these areas actually have 
nests and are occupied (validation). 

From April through August 2008, we continued the annual monitoring of goshawk nests that has occurred since 
2001, and monitored 115 goshawk nests at 45 nest areas in our study area.  Four new nest areas were 
discovered. This year only 9 nest sites were confirmed active (had goshawks nesting at them). This work was 
done through the continued support of Tembec, our industrial partner on this project. We expect to continue 
collecting nest area occupancy and productivity data in order to apply these data to our habitat supply model 
validation and verification work. In year one, we refined and applied the results of our previously developed 
wildlife-habitat model to forest cover data to produce a map predicting the likelihood (high, medium, or low) of 
a goshawk nest area being located in any particular forest stand in the East Kootenay. Additionally, in 
conjunction with project partners (pers comm. Todd Mahon) we developed comprehensive verification and 
validation protocols.  These protocols will allow us to continue monitoring existing nest sites, determine the 
quality of our habitat mapping, and determine the quality of areas classified as high or low quality habitat. Data 
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to test habitat suitability mapping will be collected in years 2 and 3 of this project and we will start applying 
these field protocols in the summer 2009. 

Objective 4: Extend and apply the results of this research to industrial partners, government agencies, and 
First Nations of the southern interior through the development of a best management practices document 

We completed a draft of Science-based Best Management Practices for Northern Goshawk Nest Areas in Interior 
British Columbia.  This draft outlined a detailed Table of Contents for the final Best Management Practices 
document, including the scope (subspecies and area they apply to, as well as the scale are focused at), types of 
recommendations we will make (i.e., reserve size, reserve characteristics, timing restrictions, etc.), and the data 
that would be used to develop each of these recommendations.  This draft also included a detailed literature 
review of management recommendations made in published literature on goshawks and forest management. 
This review was summarized in a table including information on the study location, recommendations made, 
whether these recommendations were based on data, and the sample size of the study.  In addition, we 
summarized key points from the review in text. Further, we compiled a detailed summary of terminology used in 
various goshawk papers, with an aim to developing a consistent terminology for use in our project and others 
going forward.  Finally, the draft BMP report outlines a schedule of workshops and actions needed to finalize the 
document. 

 

For more information please contact: 
Dr. Kari Stuart-Smith, Forest Scientist 
Tembec, Western Canada Division 
PO Box 4600 
Cranbrook BC, V1C 4J7 
phone: (250) 426-9380 
e-mail: kari.stuart-smith@tembec.com 
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