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Wildfires in 
California

• Increasing in frequency and 
severity

• Since 2013, an average of 
>900,000 acres have annually

• Result in loss of life, impaired 
air quality, loss of structures, 
and loss of forage

• Models predict more 
frequent and severe wildfires
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2019 Wildfire 
Map



Rangeland Fires



Cattle Grazing 
Reduces Fine Fuels

• Park Districts, Water Districts, 
Habitat Conservation Plans, 
and regional policy groups 
recommend cattle grazing for 
fuels reduction
• So what is the effect of cattle 

grazing on rangeland fuel 
loads? How might this affect 
fire behavior across the 
state?
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To What Extent do Cattle Reduce 
Fuel Loads Across the State?
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County Crop 
Reports



State-Wide Results
• ~1.8 million head of beef cattle were in 

California in 2017 (not including those 
on feed)

• > 6 million tons of forage removed by 
cattle across the state in 2017

• Grazed rangeland acreage from crop 
reports was >20 million acres

• Total Rangeland acreage from GAP 
analysis was ~58 million acres 

• ~38 million acres of rangeland were 
not grazed in 2017 Bulls Cows Heiffers Mixed Steers

Number of Beef Cattle By Class

0e+00

1e+05

2e+05

3e+05

4e+05

5e+05

6e+05600,000

500,000

400,000

300,000

200,000

100,000

0

Number of Beef Cattle By Class



County Results
• Average fine fuel removal of 

650 lbs/grazed acre
• Fuel removal varied between 

0 lbs/acre in Imperial County 
to ~2200 lbs/acre in Tulare 
County

• Generally higher in Central 
Coast, Sierra Nevada foothills, 
northern counties

• Generally lower in desert and 
southern CA counties

• Blanks reflect missing data

Pounds of Fuel Removed Per Acre by Cattle 
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County Results
Pounds of Fuel Removed Per Acre by Cattle 

 GAP Landcover Rangeland Acreage
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• Average fine fuel removal of 
290 lbs/acre (for all 
rangelands) 
• much lower than 650 

lbs/acre on grazed 
rangelands

• Similar trends across state:
• Higher in central coast, 

central valley, and northern 
California

• Lower in deserts and 
southern California
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Grazing Occurs 
in Fire Prone 
Areas



Spiegal et al. 2016, data from FRAP 2010

• Areas with high fuels removal 
are also areas with high 
production

• What matters more is 
residual biomass, not how 
much was consumed

• l

So, what’s this 
mean for 
reducing wildfire 
risk?



Modelled Flame Length and Rate of Spread in 
Grasslands with Different Fuel Loads
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Residual Dry Matter (RDM) Standards



Production and Residual Dry Matter (RDM) at 
Multiple California Sites
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Conclusions
• Cattle grazing is an important tool for reducing fine fuels on grazed 

rangelands
• Fuel reduction rates on grazed rangelands varied by county from 0 to 

~2200 lbs/acre
• These fuels were generally being reduced in more productive 

rangelands occurring in fire-prone areas of the state
• In counties with higher grazing pressure (>1000 lbs/acre), we would 

expect a change in fire behavior at many wind speeds. For reducing 
fire risk, fuels would ideally be <800 lbs/acre to keep flame heights <4 
ft even in high wind speeds, but this may not be feasible in high 
production years or in areas with higher RDM standards or competing 
resource needs



Conclusions

• Strategic implementation of livestock grazing for wildfire risk 
reduction should target areas with high fire severity and high ignition 
risk
• We need more research to identify target levels of fuel loads or 

residual biomass for fuels reduction in California rangelands
• Grazing Management Plans should consider incorporating maximum 

RDM standards for fire safety and other natural resource goals
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