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Why study wildfire emissions?

“Studies have shown that short-term wildfire-specific 
PM2.5 exposure is linked to increases in:

• asthma symptoms

• emergency department visits for respiratory symptoms

• respiratory hospital admissions

• increases in risk and severity of respiratory viral 
infections. “ (Zhou et al, 2021)

Zhou et al., Sci. Adv. 2021; 7 : eabi8789 13 August 2021



Limitations of Current Research

Many aspects of wildfire 
are currently studied

• Ignition source

• Burn area

• Temperature, RH

• Wildfire season duration

• West vs S.E.

• Health impacts

• Historical relationships

Research is needed to better understand the effects of various 
biophysical characteristics on past and future trends in wildland 
fire, including human land use and ignitions, insect outbreaks, 
invasive species, and climate change (including increasing 
temperatures, drought, and other factors). The respective roles of 
these factors will vary regionally, so data will be needed at a variety 
of spatial scales. Long-term monitoring and frequent reevaluation 
will be needed to refine quantitative relationships as the climate 
continues to warm.

D.A. Jaffe et al., “Wildfire and prescribed burning impacts on air 
quality in the United States” (2020)



Methods

• Limit area of study to WA and OR

• Emission data from FINN – Fire INventory of NCAR
• Satellite observations of active fires / vegetation

• Model estimates emissions from each fire down

to 1km resolution

• PMDI – Modified Palmer Drought Index
• Modification of the Palmer Drought Severity Index

• Water balance based on precipitation and temperature

https://www.ncdc.noaa.gov/monitoring-
references/maps/us-climate-divisions.php
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Methods

• Aggregated data by:
• Year

• Recent vs. long-term drought

• Vegetation type
• Forests (4 and 6)

• Shrublands (2)

• Grasslands (1)

• Latitude (proxy to normalize by area)

https://www.ncdc.noaa.gov/monitoring-
references/maps/us-climate-divisions.php



Results



Most of the past 18 years were mildly dry on 
average



Summer drought conditions correlate more 
strongly with PM2.5 than longer drought periods*

* For the entire area!
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Grassland and shrubland emissions increase 
with wetter previous years

A year following higher vegetative growth has more fuel to burn.
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Breaking “summer” down by month shows 
even more variation
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…and even more variation divided by latitude 
bands
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Key Takeaways and Next Steps

Takeaways

• Relationship between fire and climate variables varies a lot even within one 
season and relatively small area (a state)

• Drought appears to most strongly influence fire during the summer, but 
some areas have a stronger inverse relationship with previous years

Next Steps

• Normalize emissions by NOAA Climate Division

• Compare emissions to more climate variables!



Questions?
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