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The uncoupling of 
vegetation, climate 
and fire regimes can 

have drastic 
consequences



LANDIS-II and FireBGCv2: 

Forest Landscape Simulation 

Models

• Simulate large spatial and long 
temporal scales

• Spatial processes: fire, seed 
dispersal, climate variability 

• Simulate feedbacks between 
disturbance and vegetation 
responses to climate

• Model individual tree species 
• Can incorporate management 

activities

http://www.landis-ii.org/

LANDIS-II

Keane, R. E., R. A. 
Loehman, and L. M. 
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Study Landscapes: Jemez, NM and Kaibab, AZ



Modeling design
Landscapes: 

1. Kaibab Plateau, AZ – LANDIS-II model

2. Jemez Mountains, NM – FireBGCv2 model

Climates: 

1. Contemporary - Instrumental weather (1960 - 1990)

2. Warm, Semi-Dry – CCSM4 GCM, RCP4.5 (1990-

2090)

3. Hot, Arid – HADGEM2-ES GCM, RCP8.5 (1990-

2090)

Management Scenarios:

1. Suppression – Fire suppression, no management

2. BAU (1.5%) – Thinning and Rx burns, 67 year 

rotation for Ponderosa and Dry Mixed Conifer

3. 3xBAU (4.5%) – Thinning and Rx burns, 22 year 

rotation

4. 6xBAU (9%) – Thinning and Rx burns,11 year 

rotation

Jemez, BAU Treatments
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Jemez Mountains

Kaibab Plateau

High Severity Wildfire: Ponderosa and Mixed Conifer



Forest Productivity: Ponderosa and Mixed Conifer

Jemez Mountains

Kaibab Plateau



Forest Composition: Ponderosa Pine

Jemez Mountains

Ponderosa Pine

Pinyon Pine

Juniper sp.

Gambel Oak

Douglas-fir



Forest Composition: Ponderosa Pine
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Research Questions
1. Will future climate cause fundamental changes in 

forests and fire regimes? 

Fire – Mixed; Forests –Yes 

2. Will current management approaches be effective 

in preventing fundamental changes in forests and 

fires under future climates? 

No

3. Can fundamental ecological characteristics of 

southwestern forests be preserved through an 

intensification of current strategies?

No
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