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Fire Management

Pre-fire treatments:   Fuel breaks & prescription burning

Wildfire attack:   Fire breaks

Post-fire response:   



Fuel breaks:

Goal is to limit fire spread thus enhancing

fire protection  

Reduction of shrub cover favors annuals

Typically the best colonizers are

non-native grasses & forbs



Fuel breaks act as corridors transporting non-natives into 

wildlands

Due to the high perimeter to area ratio they provide 

numerous opportunities for invasion into native

shrublands

Relative Nonnative Species Richness, Cover, and Density
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(Merriam, Keeley & Beyers, 2006)



Evaluating these changes

+ Fire managers see fuel breaks as fire hazard reduction

+ Rangeland managers see it as enhancing grazing

- Conservationist see it detracting from natural landscapes



And given the size of some fuel breaks this is a major resource issue



Fire managers whose primary job is just fire protection

see value in reducing fire hazard

Land managers whose concern is both fire protection

and resource protection must balance these needs

Historically, hazard reduction would pre-empt 

resource concerns 

However, as population is continuing to increase

wildlands are diminishing 

Need to balance hazard reduction vs resources

Cost/Benefit Analysis



Fuel break impacts on wildfires

Chi-square = 0.82
Df = 3
P-value = 0.85

Fuel 

Treatment

Stopped

Fire

Fire size

Access

FB length

Vegetation age

FB structure

0.28

-0.29

0.63

0.33

-0.47

R2 = 0.68

R2 = 0.31

(Syphard, Brennan, Keeley 2011) 





Prescription burning and invasives ? 
Outcome is dependent on plant community

Mixed conifer forests are adapted to a

natural fire cycle of 10 – 30 yrs, 

Reducing fire hazard requires burning

at 10 – 20 yr intervals, thus

hazard reduction and resource protection

are compatible

Chaparral is adapted to a natural fire 

cycle of 30 – 130 yrs

Reducing fire hazard requires burning

at 10 – 20 yr intervals, thus 

hazard reduction and resource protection

are NOT compatible



Laguna Fire 1970

Laguna 1970

Viejas Fire 2001

Laguna 1970

Viejas 2001

Cedar Fire 2003



(Witter 2012)

Cheeseboro Cyn

Urban       grass    grass/shrub     shrub     forest



(Moyles et al. 2006)

Prescription burning to target invasive species



,Centaurea solstitialis L.

Prescribed burn plans 

are often justified as 

a means of controlling 

noxious alien species

Centaurea solstitialis L.

Ecological principles suggest

it is unlikely one can control 

disturbance-dependent species

by adding more disturbance 

into the system

http://www.nmshtd.state.nm.us/vegtmgmt/Yellow Starthistle.jpg
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Ecological principles suggest it is 

unlikely one will control disturbance-

dependent invasive species by adding 

disturbance into the system

Eradication works best on new localized 

infestations

Sustainable control of well established 

invasives will in most instances require 

eradication coupled with restoration of 

the natural ecosystem



Silvicultural issues and invasives



Fire management tactics during wildfires:

have potential for spreading non-native plants

e.g., 2007 Zaca Fire

>400 miles of bulldozed fire breaks



Precautions

Weed-free bulldozers

Postfire monitoring



Postfire management:

BAER --- Burned Area Emergency Response







Annual rye (Lolium multiflorum) Zorro fescue (Vulpia myuros)



Potential Problems Seeding With Natives:

Seed source often not available after fire in 

sufficient quantity

Genetic contamination

Disrupts plant community structure
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(Keeley 1996)
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