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Science You Can Use in 5 minutes
A Panoramic Picture of Fires in Ponderosa Pine Ecosystems
Individual fire history studies paint a picture 
of how often and how severely fires burned on 
specific landscapes, providing valuable points 
of evidence for land management decisions. 
Syntheses of multiple fire history studies weave 
these individual pictures into a panoramic tapestry, 
providing a more complete understanding of 
historical fire regimes. For example, syntheses of 
fire history studies in ponderosa pine communities 
tell stories about precolonial historical fires 
frequently burning small areas and occasionally 
burning large areas, followed by a century with 
very few fires due to fire exclusion. Fire exclusion 
began with European settlement, first by reducing 
ignitions by American Indians, then by reducing 
fine-fuel biomass and connectivity with livestock 
grazing and eventually, through active fire 
suppression.

A recently published Fire Regime Synthesis on 
East Cascades ponderosa pine and montane 
mixed conifer communities suggests that most 
of these communities historically occurred as 
open, park-like forests dominated by large, 
old, fire- and drought-tolerant trees (mostly 
ponderosa pine), with small pockets of dense 
forest and small openings without trees. 
These stand structures align with a pattern of 
frequent, low- and mixed-severity fires, with 
high-severity fires mostly limited to small areas.

Kris Zouhar, of the Rocky Mountain Research 
Station, synthesized information from the 
scientific literature about stand structures 
and fire regimes in these East Cascades. This 
literature included 25 studies that quantified 
historical fire frequencies from 91 sites. 

Surface fires frequently occurred in ponderosa pine forests killing many seedlings and a few large trees. National Park 
Service photo by Ilana Abrahamson.

https://research.fs.usda.gov/feis/fire-regimes/east-cascades-ponderosa-pine-and-montane-mixed-conifer
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Together, these studies show that on average, 
most sites burned at 6- to 25-year intervals, with 
longer intervals sometimes occurring in montane 
mixed-conifer forests. Fewer studies quantified 
historical fire severities, but most evidence 
suggests that frequent fires killed few trees and 
that deadlier fires occurred less frequently and 
in smaller patches. According to Kris, “Because 
syntheses include evidence from multiple 
studies, they describe patterns, variations, 
and inconsistencies among study results, so 
readers can more easily discern the weight of 
evidence and better understand the context and 
implications for fire management.”

Other Fire Regime Syntheses published in the Fire 
Effects Information System (FEIS) describe similar 
historical patterns across a range of ponderosa 
pine communities. Together, syntheses of fire 
history information from the East Cascades, 
Blue Mountains, Northern Rocky Mountains, 
Black Hills, Colorado, and New Mexico tell the 
story of frequent, low-severity fire in ponderosa 
pine communities and provide an important 
backdrop for fire and fuels management. Kristen 
Sanders, the Regional Fuels Planner for the Forest 
Service, Northern Region, stated that, “Although 
these ponderosa pine fire regimes are well 
described, fuels managers are often presented 
with conflicting studies during project comment 
periods that discourage active management 
for frequent fire regimes. FEIS syntheses have 
compiled findings from hundreds of scientific 
studies, ensuring sound fuels management based 
on the best available science.”

Today, many of these ponderosa pine forests 
are choked with small, shade-tolerant trees, 
increasing the amount and connectivity of fuels 
that can carry fire over large areas and into tree 
crowns. These conditions increase the likelihood 
of large, high-severity fires and decrease the 
likelihood of low-severity surface fires.

Key Management Considerations
• Forests have shifted from large, old, widely spaced, fire-

resistant trees dominated by ponderosa pines to small, 
younger, crowded, less fire-resistant trees dominated by 
more shade-tolerant species across the range of 
ponderosa pine communities.

• These changes are accompanied by a shift from frequent 
surface fires that killed few trees, to deadly crown fires 
that kill many trees, leaving large, treeless patches.

• Research syntheses in the Fire Effects Information 
System (FEIS) bring together information from hundreds 
of sources in the scientific literature to provide managers 
with reliable evidence to support land management 
projects.

• The Fire Effects Information System has six syntheses 
about fire regimes in ponderosa pine communities
and many more about other plant communities. These 
syntheses tell the stories of what is known about 
historical stand structure and fire frequency, severity, 
season, ignition, pattern, and size, and they describe 
contemporary conditions, information gaps, and 
implications for fire and fuels management.
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