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Climate Change is Happening
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Conservation Planning & Adaptation

How does climate change affect bird
conservation priorities?

e Species vulnerability

* Climate “refugia”
* Diversity patterns

P el o

oo @ Samafitha Song: Canadian Wildiife Se?vice
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ﬂ THE BOREAL AVIAN MODELLING PROJECT
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The Boreal Avian Modelling Project is a collaborative science program
committed to improved understanding of the ecology of birds and their habitats
in the boreal region of North America.

for a species of

3 Using quantitative modelling techniques and a comprehensive dataset
Boreal Bird...

assembled from projects across the continent, we derive information on
abundance, distribution and habitats of boreal birds, and use this to evaluate
and predict the effects of human activity.

Steering Committee: Fiona Schmiegelow (U of Alberta), Samantha Song (Environment Canada),
Steve Cumming (U de Laval), Erin Bayne (U of Alberta)
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BAM _MATIONAL_V3_ 2012 dataset
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Wildlife Responses to Climate Change

Eupodotis caerulescens — Blue Korhaan

* Adapt in place
e Evolve rapidly

* Move

Recorded (SABAP1) Simulated (1961-90) Potential future (2071-2100)

Huntley et al. 2010

" Current distribution
%2 Projected distribution

Price & Glick, National Wildlife Federation 2003
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Bioclimatic Niche Models

Standardized Interpolated Current
Abundance Data Climate Layers Density Prediction
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Bioclimatic Niche Models
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Species Occurrence

Boosted Regression Future Climate Projections Future Density
Tree Model Projection
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Current Climate Data

Monthly Temperature + Precip Derived Climate Indices
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Downscaled Climate Anomalies

GCM Anomaly = GCM Future (30-year mean) - GCM Current (30-year mean)

na_miroc3_2_hires_anomalie_tmin_2050_1.asc ?’; é é
ég E oo

oo

- B

Temperature Change
-
-2
[]21-3

[ Ja1-4
[]a1-5
[s1-8
Blst-7
-

IPCC 4t Assessment Report: 24 GCMs, 3 scenarios, 3 time periods 10



Future Climate Projections

Current mean (1961-1990) + GCM anomaly = Future 30-year mean (2071-2100)
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Future Climate Projections

Derived Climate Indices

Monthly Temperature + Precip
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Current Climate Data

Monthly Temperature + Precip Derived Climate Indices

A

o
July Max Temp (°C) Climate Moisture Index ‘e

(1961-1990) . 4 N sy Precip - PET (mm) 4 S

.10 14 & T - f{ﬁ":{ ’ 220 - -90 AR i}t';?.':{ ]
15 - 19 ;8 oL e o ar‘?- -89 - -40 o ; 7‘;,~7,
20 - 22 Ly v Af/gi%g [3-39--20 ‘ff:%
E23-25 k x ' oo - C1-19-0 Ao T g
[126-28 o SR [ - e m0.01-20 4 - e

30 - 32 2136 : ,

33 - 34 W37 - 64 C

3546 65 - 1,200

4-km grids, Courtesy of A. Hamann and X. Wang (PRISM + ANUSPLIN sources) 13



Current Mapped
Ecoregions
(Commission for
Environmental
Cooperation)




Projected Future
Ecoregions based
on Random Forest
Model
(most frequent
xy  across 19 GCMs)

A2 emissions scenario




Projected Future

Ecoregions based

on Random Forest
Model

_ (most frequent

B, across 19 GCMs)




e BBS (57,961)
e Atlas (42,290) +
other BAM (82,478)

~550,000 surveys
subsampled for
analysis
(1992-2012)

Boreal-Arctic
M\~ Transition

|:I Boreal + Southern
Arctic Ecoregions

[] Hemi-boreal +

Adjacent

Ecoregions
i \
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Boreal Chickadee

Boreal-Arctic
Transition

Current
Predicted
Density
(1961-1990)
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© Benoit/Audet

Projected
future density
(2011-2040)

Boreal Chickadee

Boreal-Arctic
Transition

3% gain
70% of core

remaining
Average across 19 GCMs, A2 emissions scenario

Core loss
030003 Core gain

Density Change Refugia
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Transition

Transition
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Projected
future density
(2041-2070)

Boreal-Arctic
Transition

2% gain
48% of core

remaining
Average across 19 GCMs, A2 emissions scenario

Core loss
0E 00 03 Core gain
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Projected
future density

Boreal Chickadee

Boreal-Arctic
Transition

13% loss
21% of core

(2071-2100) remaining
Average across 19 GCMs, A2 emissions scenario
Core loss
030003 Core gain
Density Change Refugia
m m
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Blackpoll Warbler

—— .

0o 1.0 20

N
Boreal-Arctic

Transition

Current
Predicted
Density
(1961-1990)

Boreal Avian Modelling Project | Projet de modélisation de I'avifaune boréale | www.borealbirds.ca



Blackpoll Warbler
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Blackpoll Warbler

—— .

0o 1.0 20

N

Boreal-Arctic
Transition

70% loss
26% of core

Projected
future density - _
(2041-2070) remaining

Core loss

0400 04 Core gain
Density Change Refugia

~oo e

Boreal-Arctic

Boreal-Arctic

Transition Transition




Blackpoll Warbler
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Projected Change, 2011-2040

for 35 western species
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Projected Change, 2041-2070

for 35 western species
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Projected Change, 2071-2100

for 35 western species

Top 3 decreasers: Top 3 increasers:
American Tree Sparrow Red-winged Blackbird
Blackpoll Warbler European Starling
Rusty Blackbird Black-capped Chickadee
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Multi-Species Patterns

Combined Density Change: for 35 western species

A. 2011-2040 B. 2041-2070 C.2071-2100

All Species Combined

Frequency of Refugia:

A 2011-2040 B. 2041-2070 C.2071-2100
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Scaling Down

Multi-species Projected Density Change, 2071-2100
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Landscape Heterogeneity

Climatic Moisture Deficit
Current (1961-1990)
Bl o-33

B 3-8

B ss- 132

I 133- 168

I 169 - 199

[ 200 - 229

[ ]230-269
[]270-319

320 - 369

I 370 - 417

B 418-526

Compound Topographic Index
P Wet

I Dry

500-m grids, climate data from ClimateWNA tool, terrain metrics courtesy of S. Nielsen
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Scaling Down

Projected Change
in Species Richness
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Projected change in
bird species richness
by 2071-2100
(Canadian Climate
Model, 58 passerine
species)
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32



Boreal Chickadee

Current
Distribution

Boreal Chickadee
Probability of Occurrence
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Boreal Chickadee
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Conclusions

* Disparate survey data combined with
downscaled climate data are valuable for
guantifying and projecting climatic niches

* Multi-scale climate refugia important to
identify in light of uncertainties

 Shifting conservation priorities = more
collaboration and monitoring
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