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Outline
Project Introduction (Rob)

Resilience debt, alternative stable states (Charles)

Recap of management scenarios (Charles)

Major findings from management: (Charles)
◦ Fire size and severity will increase
◦ Aboveground biomass will increase
◦ High elevation species will decline significantly
◦ Amount of old forest expected to increase
◦ Increasing model uncertainty with increasing climatic water deficit
◦ Forests will change

Model caveats and study limitations (Charles)

Project webpage and additional resources (Charles)

Context and conclusions (Charles)

Wrap-up and takeaways (Tom)



Logistics
Please place your phones on mute!

How to ask questions:

In Adobe Connect, there is a small box named “chat.”  Please type your question into that box. 
Questions will collected throughout the presentation and then answered after the presentation.

Will there be a recording available:

Yes! 

Additional materials will be available through this website:

https://sites.google.com/a/ncsu.edu/dynamic-ecosystems-landscape-lab/research/klamath-
range-wildfire-and-climate
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Funding provided by:

National Science Foundation Collaborative Research Grant # 1353509: “Understanding the potential 
for a climate change-driven critical transition from forest to chaparral.” 

National Science Foundation IGERT Grant #0966376: “Sustaining Ecosystem Services to Support 
Rapidly Urbanizing Areas.”



What to expect

CONIFERS Shrubs 

Fire

Regeneration

• Higher fire frequency means less time for conifers to reach maturity
• Regeneration slows down in drier conditions 
• Decreased post-fire colonization due to increased fire size – lower propagule pressure



	

What is the potential for climate change to force a 
transition from forests to shrubs, chaparral, and 

hardwoods (SCH) over large parts of the Klamath region?
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Klamath Questions
How has climate interacted with past fires?

◦ Alan Tepley et al.

How related to soils and litter quality?
◦ Howard Epstein et al.

How will forests change under a range of potential climate futures?
◦ Serra-Diez et al.

Can management alter the trajectory of change at a landscape scale?
◦ Maxwell et al. (today)

We used a simulation modeling framework to address these last two questions.





LANDIS-II model

Climate:
Temperature
Precipitation
Wind speed
Wind direction

How the model works:
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Shift from initial conditions, no management
Major shifts 

◦ early century high fire 
activity

◦ conifers could not re-assert 
dominance

◦ shrubs dominate for >30 
years

Area dominated by 
conifers

Area dominated by 
shrub, chaparral, 
and hardwoods

Area still dominated 
by conifers

2015 2100

Future climate projections

2100 2100 2100 2100



The main question
What is the role of management in shaping alternative states through its 
influence on fire regime and forest recovery rate?



Scenario recap
Scenario Name Description Harvesting Fuel Treatments Fire Suppression

BAU Business-as-usual continuation of present day 
policies

- + +

CCA Climate change adaptation promote oak habitat, treat 
plantations, road and ridges 
fuel treatments

- ++ -

LIB Let-it-burn no federal management, fires 
left to burn

-- - --

PRIV Privatization no federal lands, private 
industrial methods

++ + ++

Rx Eco-restoration prescribed burning 
everywhere, protection of 
legacy trees

- ++ -

SFT Strategic Fuel Treatment roads and ridges fuel 
treatments

- + -



Changing fire regimes



Changing fire regimes
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Changing fire regimes
Number of extreme events:

(fires >100,000ha)
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Changing fire regimes
Area burned annually at 
highest severity between
2015-2020 (in red) and
2095-2100 (in green)
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Aboveground biomass
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High elevation tree species
Year 2015 Year 2095, CanESM 8.5

Business-as-usual Let-it-burn

Year 2095, CanESM 8.5
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High elevation tree species
Year 2015 Year 2095, CanESM 8.5

Business-as-usual Let-it-burn

Year 2095, CanESM 8.5

-70%



Year 2015

Old forest
Climate Change Adaptation

CanESM 8.5
Let-it-burn

CanESM 8.5
Privatization
CanESM 8.5



Year 2015

Old forest
Climate Change Adaptation

CanESM 8.5
Let-it-burn

CanESM 8.5
Privatization
CanESM 8.5

500,000 acres



Vegetation cover type
Business-as-usual

Year 2095
Let-it-burn
Year 2095

Privatization
Year 2095



Consensus maps by scenario
Business-as-usual Let-it-burn Privatization



Species distribution and persistence

Under certain management strategies:
• Doug-fir does best under privatization

• Ponderosa pine does best under CCA

Map shows a species 
persistence over 100 years, 
dark blue means 100 years, 
light yellow as short as a 
decade, white means not 
present in that pixel.



Limitations
• All models are wrong, but some are useful

• Not all species present in the region were included in the model

• Wildland fire for fire use isn’t well captured by the model

• No economic modeling was performed—cannot say anything about benefits or 
costs of each scenario



Conclusions
• Fire severity and area burned are expected to increase
• More area will burn in high severity patches (under some scenarios)

• Can expect more extreme fire events (>100,000 ha) in the future

• Nevertheless, Federal lands closer to the coast provide significant landscape 
carbon storage



Conclusions
• Trees that occupy high elevation areas are expected to decline significantly

• The amount of forest older than 200 years will generally increase



Conclusions
• Forested area declined under nearly all scenarios and climates
• Under PRIV, high levels of management with planting is exception

• After 2065 is when the decline accelerates

• Greater uncertainty about vegetation type in areas with more fire

• Conversion from mixed conifer to shrub, chaparral, and hardwood does occur 
but, in some cases, increasing fire frequency and severity pushes cover to open 
grass/shrub type


