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Envelope models suggest near disappearance of climates 
suitable for Alberta’s boreal forests
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Rooney et al. 2015 (Science)
(adapted from Schneider 2013) Stralberg et al. 2015 (Ecol. Appl.)
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Suitable habitat for majority of Alberta boreal bird species 
projected to decline by 2100

5 unequivocal 
increasers

32 unequivocal decreasers

Stralberg et al. 2015 (Ecol. Appl.)



Forest transitions may not occur without disturbance
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© B. de Groot, Coffee fire, Saskatchewan, 1980



Topography, geology, and soils will constrain change
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© Sara Venskaitis, ABMI © Janet Ng© Michel Rapinski,  ABMI

From Ecosites of Northern Alberta,
Beckingham & Archibald 1996

nutrient medium-rich

nutrient poor



Research questions
• What are realistic rates and spatial patterns of future 

vegetation change in northern Alberta, considering 
disturbance and physical constraints?

• What is the difference between climate-driven and “fire-
mediated” vegetation change potential
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Photos © Natural Resources Canada



Predicted
Vegetation Type

ABMI monitoring data used to develop vegetation models
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6 climate 
variables

6 terrain 
variables 
+ geology
+ mapped
wetlands

n = 10,080



Predicted
Vegetation Type

ABMI monitoring data used to develop vegetation models
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6 climate 
variables

6 terrain 
variables 
+ geology
+ mapped
wetlands

Random forest model
62% cross-validation accuracy 
(89% for medium-mesic)

Predicted
Ecosite Type
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500-m pixel resolution

Predicted
Vegetation Type

ABMI monitoring data used to develop vegetation models
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Climate-driven vegetation change, constrained by 
physical site conditions

11CSIRO
Global Climate Model 
RCP 8.5 (high emissions)
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.

Burn-P3
Fire simulation 
model 
(Parisien et al. 2005)
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Fire-
mediated 

vegetation 
(constrained
fire regime)

Proportional
Change in cover 

type over 
multiple fuel 

iterations, Burn-
P3 runs and 

GCMs (RCP 8.5)

Conifer

Mixedwood

Deciduous

Grassland

Baseline 2011-2040 2041-2070      2071-2100

Stralberg et al. 2018 (Ecosphere)



Climate-driven vs. fire-mediated vegetation scenarios
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RCP 8.5, multiple GCMs



Conservation and Management Applications
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Summary and next steps
• Even under the current fire regime, fire is 

likely to catalyze rapid vegetation change
• Potential for much more dramatic 

vegetation change with more frequent and 
larger fires (knowledge gap)

• Next step is finer-scale identification of:
• Fire refugia (e.g., lakeshores and 

islands)
• Topographic refugia (e.g. north slopes 

and valley bottoms)
• Vegetation resilience (e.g., peatlands)
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N
North-facing slope

Adiabatic cooling

Peatland moisture
retention

(Thompson et al. 2013, Waddington et al. 2015, Schneider et al. 2016)

Lake breezes

Fire refugia

Stralberg et al. in prep. 

(Parisien et al. 2003, Fisichelli et al. 2012, Nielsen et al. 2016) 

(Ashcroft et al. 2009, Dobrowski 2010)
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