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Chainsaws or Driptorches:

How Should Fire Risk Be Reduced?

Summary

Forest managers have a standard set of tools they use to reduce fire hazard: mechanical thinning, brush 
clearing, mechanical treatment of slash (small woody debris), prescribed fire, and various combinations 
and timings of the use of these tools. Although these tools are widely used, the science is sketchy on 
the benefits and tradeoffs of the different treatments. In response, the national Fire and Fire Surrogates 
Study (FFS) set up a national network of research sites to study the effects of fire “surrogates,” such as 
mechanical thinning, mechanical slash treatments, and prescribed fire on forests.

Early findings for the Sierra Nevada FFS site are reported here. The study used four treatments: prescribed-
fire-only, mechanical-only, mechanical-plus-fire, and no-treatment controls. All three active fuel treatments 
significantly reduced fire risk, but the two treatments that used prescribed fire to reduce surface fuels 
achieved the greatest reductions in potential fire behavior. The mechanical-only treatment (mechanical 
thinning followed by mechanical slash treatment) reduced crown bulk density and ladder fuels but increased 
surface fuels, and it was less effective in reducing fire risk. The active treatments also had noticeably 
different consequences on forest structure and predicted tree mortality. A pretreatment assessment can 
determine the level of fire hazard from the surface, ladder, and crown fuels, and a prescription can be 
designed to treat the fuel layers creating the risk.
.  
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Key Findings

suppression and other causes, many western forests are 
crowded with more small trees, more ground fuels, and 
more continuous canopies than the forests of the late 1800s. 

prescribing fuel treatments and although they report many 
success stories, they also face many unknowns and risks.

dollars—yet the science is sketchy on which treatments and 

different treatments affect forests ecologically, and how 

In response, the national Fire and Fire Surrogates 

“surrogates,” such as mechanical thinning, mechanical 

associate professor in wildland resource science at the 

the appropriate balance among cuttings, mechanical fuel 

The rigorously controlled FFS research is showing 

forest structure, fuel loads, and forest ecosystems. It is 

mechanical thinning, mechanical chipping, and prescribed 

germinate, will the use of mechanical treatments instead of 

time?
Using funds from the Joint Fire Science Program 

(JFSP), the National Fire Plan, the U.S. Department of 

scientists and managers set up a national network of 

forest structure, understory plants, tree diseases, wildlife, 

Study designed to test competing ideas 

The highest research priority for the FFS was to 

and lower mountain slopes of western states, forests that 

towns, with more and more homes in and near these forests 
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black oak. No attempt was made to return the stands to their 

dominant and codominant trees.

to treat the thinning slash and clear small understory trees 

about 90 percent of the smaller understory conifers and 
hardwoods and left the chipped and shredded wood on the 
ground.

temperature, and humidity were within prescription 

the most common methods for reducing fuels. Scientists 
designed the treatments to test the four most common 

suppressed (see table).

Idea about How to 

Restore Forests

FFS Treatment Based on 

That Idea

“let nature do it”
Untreated control unit

Restore ecosystem 

processes:
periodically

Restore ecosystem 

structure:

use mechanical 

treatments only repeated periodically

structure and ecological 

processes: use cutting 

For all treatments, the goal was to produce a forest 

at least 80 percent of the dominant and codominant trees 

such as the number of trees cut, fuel moistures, and burning 
patterns, differed among FFS sites because of differences in 

of burning prescriptions and smoke management, the 

combination of crown thinning and thinning from below. 
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but the method used mattered

had noticeably different consequences on forest structure 
and predicted tree mortality.

intensities, rate of spread, and tree mortality.

All fuel layers are not equal: 

choosing which fuel layers to treat

surface
fuels ladder
fuels, including understory shrubs and smaller trees that 

overstory fuels, including tree 
canopies.

general principle is that the most hazardous fuelbed is 
usually the surface fuels. Then, the ladder fuels, and then the 
crown fuels. So the order of importance for treating fuels is 
generally the same.”

require geographic information system (GIS) data.

the tradeoffs among surface, ladder, and crown fuel 
reductions, which will help them design prescriptions for 
their particular stands.

.)

plant communities

openness of the Sierra woods is one of their most 
distinguishing characteristics. The trees of all the species 
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ecological effects of mechanical thinning, wood chipping, 

research questions are the effects on seed germination and 
plant resprouting, small mammal and bird communities, 

but some early ecological results are already in on forest 
structure and understory plant communities.

these forests increased the nutrient cycling in the understory, 
allowed more sunlight to reach the understory, and resulted 

that more closely resembles the historical forest (using 

far on both conifer and hardwood species composition.

communities, which include deerbrush, gooseberry, baldhip 
rose, and snowberry, showed a moderate degree of resilience 

space, and forbs and grasses reestablished quickly. In the 

species richness (number of different species) decreased 

forest structure, and ecological effects. Updates are posted 
regularly on the FFS website.

Further Information: 

Publications and Web Resources

surrogate treatment effects on leaf litter arthropods in a 

forest structure and understory plant communities following 

?
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Scott Stephens is an associate professor in wildland resource science 
at the University of California Berkeley. He is interested in the interactions 
of wildland fire and ecosystems. In addition to his research in California’s 
Sierra Nevada Range, he is also investigating the fire history and ecological 
patterns in Mexico’s Sierra San Pedro Martir Mountains (Baja California), 
the only large, mixed-conifer ecosystem in western North America where 
logging never occurred and large-scale fire suppression was never initiated. 
He has given congressional testimony several times on current science 
relevant to fuel treatment and other fire management issues.

Scott Stephens can be reached at:
Dept. of Environmental Science, Policy & Management
College of Natural Resources
University of California
137 Mulford Hall
Berkeley, CA 94720
Phone: 510-642-7304
E-mail: stephens@nature.berkeley.edu
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