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Title: Estimating the effects of changing climate on fires and consequences for U.S. air quality, using a 
set of global and regional climate models.  

Principal Investigator:  

Jeffrey Pierce (PI and point of contact) 
Colorado State University 
Jeffrey.pierce@colostate.edu; 970-491-8572 
 
Maria Val Martin (co-PI) 
University of Sheffield 
m.valmartin@sheffield.ac.uk 
 
Colette Heald (co-PI) 
Massachusetts Institute of Technology 
heald@mit.edu 
 
Objectives: 

- Use climate projections to predict changes in fire activity in 2050 
- Identify potential changes in vegetation and fuels resulting from changes in climate and their 

implications in fire activity 
- Identify change sin fire occurrence and severity resulting from changes in future climate and 

vegetation and fuels 
- Predict impacts on air quality resulting from changes in fire activity and climate on the mid-21t 

century 
 
Proposed deliverables: 
Global maps at 50 x 50 km resolution for present day and 2050 that include 
 Vegetation 
 Area burned and fire emissions 
 Surface air quality 
Presentations at workshops and conferences 
Peer-reviewed publications 
Master’s thesis 
JFSP annual and final reports 
 
Status of data collection and analysis 
Complete 
 
Status of deliverables/findings 
Complete 
 
Status of metadata/datasets 
Complete 
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Notes/interesting findings 

- On a global scale, fire area burned is predicted to increase by about 8% in 2050 and 30% at the 
end of the 21st century compared to present day because of climate and population density 
changes.  
 

- When effects of climate change were isolated in models, there was a more dramatic increase in 
area burned throughout the century, with 20-30% in 2050 and 28-77% in 2100, which indicates 
that human demographic changes may be a key factor controlling future fire emissions.  
 

- Globally, PM 2.5 concentrations are predicted to increase significantly because of increased fire 
activity. These increases are most prominent over North America, Euro Asia and Equatorial 
regions, in which fire-driven PM 2.5 may potentially offset anticipated reductions in 
anthropogenic emissions.  
 

- In the western US, modeling shows that future fire emissions will dominate summertime PM 2.5 
concentrations and will offset any reductions in anthropogenic emissions that are assumed in 
some future climate scenarios.  
 

- Changes in the number of annual mortalities attributed to PM 2.5 as well as visibility 
degradation from PM 2.5 both showed similar effects to PM 2.5 changes, with increases in fire 
PM 2.5 offsetting benefits from anthropogenic PM 2.5 reductions. 
 

- Changes in fire emissions will also significantly affect future ozone air quality, with increases up 
to 9 ppb to the daily maximum 8-hour average over the western US. 
 

Future work: 
- Future studies that project fire activity should take into account both climate and human 

demographic changes.  
 
Final recommendation 
Project is complete 


