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Fire-catalyzed vegetation shifts: survey responses



What type of transitions?

• Conifer to grass/shrub transitions 

(ponderosa, Doug-fir, spruce/fir), in some 

cases due to short-interval fires

• Less abundant lodgepole and western larch

• Potential increases in aspen

• Concern about interactions between 

drought, insects, & wildfire

• Some areas not observed yet (e.g. 

ponderosa in Black Hills)

Fire-catalyzed vegetation shifts: survey responses

9 years post-fire, Payette NF, ID



• Conifer to grass/shrub transitions (ponderosa, Doug-

fir, spruce/fir), in some cases due to reburns

• Less abundant lodgepole and western larch

• Potential increases in aspen

• Concern about interactions between drought, insects, 

& wildfire

• Some areas not observed yet (e.g. ponderosa in 

Black Hills)

Fire-catalyzed vegetation shifts: survey responses



Fire-catalyzed vegetation shifts/conversions/transitions

Coop et al. 2020

https://doi.org/10.1093/biosci/biaa061


Fire-catalyzed vegetation shifts/conversions/transitions

• Fire extent & severity

• Fire frequency

• Pre-, during, and post-

fire climate/weather

• Feedbacks

Coop et al. 2020

https://doi.org/10.1093/biosci/biaa061


Fire-catalyzed vegetation shifts/conversions/transitions

Coop et al. 2020

https://doi.org/10.1093/biosci/biaa061


Climate niche
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Regeneration niche



• How vulnerable are ponderosa pine and 

Douglas-fir forests in the interior western 

US to fire-catalyzed vegetation shifts?

• Where is this vulnerability the highest 

under current and future climate?

Vulnerability to fire-catalyzed vegetation shifts



Vulnerability to fire-catalyzed vegetation shifts

1.High severity fire that kills adults

2.Failure of prior dominant species to 

regenerate
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Where will fires burn at high severity?

Data available: 
https://www.frames.gov/NextGen-FireSeverity

https://www.frames.gov/NextGen-FireSeverity


Parks et al. 2018

Where will fires burn at high severity?

https://doi.org/10.1088/1748-9326/aab791
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Vulnerability to fire-catalyzed vegetation shifts

1.High severity fire that kills adults

2.Failure of prior dominant species to 

regenerate



Where will trees fail to regenerate due to climate?

CO data: Rother & Veblen 2017

Davis et al. 2020 ERL

NR: 40 

CO: 10 

SW: 21 

https://doi.org/10.3390/f8050159
https://doi.org/10.1088/1748-9326/abb9df


Ponderosa pine

Davis et al. 2020 Environmental Research Letters

Recruitment probability projected to decline in future

4-km Terraclimate

Max temp. warmest month

Summer VPD

High severity fire (400 dNBR)

50 m to seed source

https://doi.org/10.1088/1748-9326/abb9df


Where will fires burn at high severity?

Not stand-replacing

Stand-replacing

Parks et al. 2018 Environmental Research Letters

https://doi.org/10.1088/1748-9326/aab791


Risk of fire-catalyzed vegetation shifts is increasing

Likely to burn with stand-

replacing severity

Davis et al. 2020 Environmental Research Letters

https://doi.org/10.1088/1748-9326/abb9df


Douglas-fir

4-km Terraclimate

Max temp. growing season

Water deficit growing season

High severity fire (400 dNBR)

50 m to seed source

Recruitment probability projected to decline in future

Background | Annual climate | Microclimate | ConclusionsDavis et al. 2020 Environmental Research Letters

https://doi.org/10.1088/1748-9326/abb9df


Risk of fire-catalyzed vegetation shifts is increasing

Likely to burn with stand-

replacing severity

Background | Annual climate | Microclimate | ConclusionsDavis et al. 2020 Environmental Research Letters

https://doi.org/10.1088/1748-9326/abb9df


Sharing data on vulnerability to fire-catalyzed vegetation shifts

Products
• Maps of recruitment probability given scenarios of distance to 

seed source and time since fire under current and future climate 

conditions

• Maps from Parks et al. 2018 of fire severity 

• Clipped maps showing recruitment probability in areas with high 

likelihood of stand-replacing fire

Potential applications
• Pre-fire planning

• Understanding potential for forest loss across management unit

• Prioritizing areas for pre-fire fuel reduction treatments



Example application: anticipating fire-catalyzed change

Distance to seed source = 50 m
Time since fire = 5 years
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Distance to seed source = 50 m
Time since fire = 5 years



• Better map baselayer and ability to zoom in and pan

• Choice of species

• Ability to select dry or wet year

• Ability to add high severity layer

• Ability to select only areas predicted to burn at high severity 

• Ability to download raster data and/or pdf maps

Plan for web app



1.Can you provide us with 1-3 examples of when and how you might use this tool 
or information?

2.What is the maximum spatial resolution that would still be helpful to you? 

3.What file format would be most useful for this data? 

4.Describe how you would prefer accessing this information, considering efficiency, 
accessibility, and resources. 

5.If we could add other spatial data to this tool, what type of information would be 
your highest priority?

We need your help – breakout discussions



Questions? 

Valley Complex Fire, 2000
Bitterroot National Forest
Photo year : 2017


