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Objectives: 
 

1) Drive and validate existing spatially-explicit, multi-decadal models with paleoclimate and 
paleofire datasets to test their ability to predict mean fire return intervals (MFI) under varying 
climatic conditions. Through this process, the models will be iteratively calibrated to maximize 
their ability to predict the presence or absence of fire throughout the paleo record. 
 

2) Use the calibrated models to spatially project MFI under a suite of projected emissions scenarios 
and general circulation models throughout the 21st century, and compare these projections with 
paleofire data to understand precedence of future fire regimes.  

 
Proposed deliverables: 
 
Webinar 
Conference presentations 
Refereed publication 
 
Status of data collection and analysis 
Complete 
 
Status of deliverables/findings 
Complete 
 
Status of metadata/datasets 
Complete 
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Notes/interesting findings 
 

- Climate is a dominant control of fire activity in Alaska boreal forest and tundra ecosystems. 
Spatial variability in climate can explain much of the variability in modern fire activity. 
 

- The relationship between climate and fire is strongly nonlinear, with the likelihood of fire 
occurring within a 30-year period much higher where mean July temperature exceeds 13.4˚ C. 
 

- Under a range of 21st century climate-change scenarios, Alaskan ecosystems are projected to 
become increasingly conducive to burning. The magnitude of change will vary across space and 
throughout time, largely depending on the proximity of a region to the temperature threshold 
to burning. 
 

- Tundra and forest-tundra ecosystems may be particularly vulnerable to climatically induced 
changes in fire activity, with some regions projected to experience at least a fourfold increase in 
fire activity. Such changes would create novel fire regimes relative to the past 6,000 – 32,000 
years. 
 

- Applying statistical models outside of the observational record, as done here for the past 
millennium, reveals important limitations and sources of uncertainty. Projections are 
particularly sensitive to any data inaccuracies when predicting fire activity for regions near 
climatic thresholds. 
 

- Spatially explicit projections of fire activity, and associated uncertainty, help inform managers 
and policymakers as to when and where we might experience changing fire regimes as the 
climate warms.  
 

Future work: 
- As vegetation changes, either in response to climate and/or disturbance, fire climate 

relationships observed during the past half century may or may not change. Understanding this 
potential for altered fire-climate relationships in the future, and how these changes may impact 
future patterns in fire activity, will require exploring how fire-climate relationships vary among 
different vegetation communities, and across different spatial and temporal scales. 
 

- Predicting the direct impacts of climate change on vegetation communities will also be key for 
understanding the consequences of future climate change for fire regimes in Alaska. Future 
research should focus on integrating the coupled relationships among climate, fire and 
vegetation to develop more robust future projections of fire activity. 
 

Final recommendation 
Project is complete 


