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PROJECT PURPOSE AND MANAGEMENT IMPLICATIONS 

 
The overall objective of this project is to identify climate-change impacts on birds in British 
Columbia that will be critical to sustainable management strategies under a changing 
climate, and that will address some of the data gaps and knowledge limitations.  Our specific 
objectives are to: 
i) Identify how climate has historically affected bird abundance and distribution in BC; 
ii) Identify historical climate effects on avian assemblages and implications for the long-

term validity of avian sustainable indicators; 
iii) Project bird abundance and distribution for likely climate change scenarios, and identify 

implications for sustainable forest management;  
iv)   Provide recommendations that would guide sustainable management legislation and 

strategies. 
 
In British Columbia, climate change effects will likely have profound implications for 
sustainable forest management because many avian species are dependent on both the forest 
structures altered by forest practices as well as the water resources that will be profoundly 
affected by climate change.  Potentially negative climate-change impacts will confound 
forestry effects, and must be separated out.  Additionally, bird species are widely being 
considered as sustainability indicators in forest monitoring programs but the value of certain 
indicators may collapse if interspecific interactions are altered by a changing climate (Davis 
et al. 1998).  Finally, sustainable management strategies for integrating timber and non-
timber objectives cannot succeed unless climate change impacts, with long-term 
implications for forest vertebrates, are considered. 
 

METHODOLOGY OVERVIEW 
 

We compiled historical bird data from the Canadian Wildlife Service (CWS) and the US 
Fish and Wildlife (USFW) breeding bird surveys and waterfowl breeding population 
surveys.  We created a database of the relevant CWS-USFW bird data for BC and prepared 
it for analyses.  The database comprised of 11 survey routes for 166 avian species.  We 
compiled and prepared various types of historical climate data, including ENSO indices 
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(ENSO El Nino South Oscillation Index, averaged for Dec-Feb for “winter”; Mar-May for 
“spring”; May-June for “breeding”); mean, minimum, and maximum temperatures by month 
and for winter, spring, and the breeding period; total precipitation (mm, snow converted to 
water equivalents), and effective precipitation.  We developed an effective precipitation 
index that corrected for runoff and evaporation, because hydrological data on effective 
moisture was extremely limited and its inclusion would have severely restricted our analyses 
to very localized areas.  
 
We generated data summaries that include maps and figures of survey route locations, 
numbers of years of data for each survey route and species, and the total bird count for each 
survey route and species.  These summaries were conducted to prioritize species that should 
be analysed first: those with sufficiently large sample sizes and long historical records for 
individual sites would be most promising in terms of revealing climate change effects.   
 
We assessed the best scale for downscaling abiotic data, by correlating abundance data for 
each species across all permutations of survey routes, to see whether adjacent routes showed 
parallel responses to the climate signal, and to provide a means of assessing how far apart 
sites had to be before parallel responses were lost.  In addition, we also assessed 
downscaling scale at the ecoprovince level.  This was done by classifying all bird 
occurrences to ecoprovince, then matching these ecoprovincial bird occurrences to 
ecoprovincial climatic data, to create an integrated database for avian and abiotic data.   
 
We conducted stepwise poisson regression analyses to quantify significant relationships 
between avian abundance and historical climate values (ENSO index, minimum 
temperature, maximum temperature, mean temperature, precipitation, effective 
precipitation).  Factors were considered significant when p < 0.01.  We constructed Global 
Climate Model (GCM) scenarios in order to generate future potential values for climate 
variables, for inputting into the climate-bird models.  In the next phase, we will project avian 
abundance based on these future climate scenarios.  
 
There are many different Global Climate Model scenarios depending on the method used to 
parameterize the physics of the earth-atmosphere system.  We focused in particular on 2, 
more regional storylines from the Intergovernmental Panel on Climate Change (IPCC) 
Special Report on Emission Scenarios.  The A2 storyline characterizes a heterogeneous 
world where social and economic traits are locally driven and regional convergence is slow.  
The B2 storyline also projects a high degree of regional dynamics, but differ from the A2 
storyline in its greater emphasis on environmental rather than economic factors.  

 
 
PROJECT SCOPE AND REGIONAL APPLICABILITY  
 

This project primarily addresses climate change effects on songbirds, but also addresses to a 
limited extent non-passerines such as woodpeckers and raptors.  The project results are most 
applicable to the following ecoprovinces:  Central Interior, Coast and Mountains, Georgia 
Depression, Southern Interior, and Southern Interior Mountains.  

 

 2



INTERIM CONCLUSIONS 
 

We adopted the ecoprovince as the spatial scale that would generate a common avian 
response to a regional climate profile.  We assessed but rejected the ecoregion as the spatial 
scale for conducting our analyses, even though it subdivides the ecoprovince into areas with 
consistent major physiographic and minor macroclimatic or oceanographic variations.  This 
was because many ecoregions lacked adequate long term weather data, and analyses at the 
ecoregion level would have meant exclusion of a significant portion of the bird database.  
Furthermore, general circulation models that simulate the change of climate over time would 
not be specific to such a fine spatial scale, so there would not be any advantage of adopting 
the ecoregional level from this perspective. 
 
We successfully developed models quantifying the relationship between historical climate 
and avian abundance for 80 bird species.  We were not able to generate significant models 
for the osprey, the Pacific-slope Flycatcher, and the Common Loon.  The lack of 
relationship between climate and the abundance of these species may be explained by either 
the relatively small sample size for these species, or their natural history traits.  Both the 
Common Loon and the Osprey inhabit large lakes that may be relatively insensitive to 
changes in climate.  The Pacific-slope Flycatcher is a mature forest dwelling species that is 
sensitive to harvesting; in this case, potential climate change effects may be obscured by 
forestry impacts. 
 
Our preliminary results suggested that geography may dictate which climate variables are 
most important in determining bird abundance.  We lacked province-wide data for most bird 
species, but data on Swainson’s Thrush indicated that temperature is relatively more 
important in the Central Interior and the Southern Interior Mountains; in contrast, 
precipitation and effective moisture are relatively more important in the Georgia Depression 
and in the Coast and Mountains.  Temperature and precipitation appeared to be equally 
important in the Southern Interior Ecoprovince. 
 
Our preliminary results also suggested that projected changes in avian abundance will vary 
dramatically, depending on bird species, ecoprovince, and the GCM model for future 
climate change scenarios.  Depending on these factors, avian abundance may increase, 
decrease, or not change appreciably. The high variability in results underscore the need to 
include uncertainty factors in our analyses, and to conduct as broad a range of GCM models 
as possible. 
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