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Resource & Fuels Objectives

• Reduce 100 & 1000 hour fuels by at least 40%
• 70-95% mortality in ponderosa pine seedlings
• 50-70% mortality in ponderosa pine poles (1 - 6” dbh)
• 20-50% mortality in ponderosa pine overstory (> 6” dbh)
• Improve prairie dog habitat by increasing native grass 

and forb cover
• Decrease encroachment of ponderosa pine 

regeneration at the forest-prairie ecotone.

Fire Effects



Composite Burn Index (CBI) –
Forensic Ecology

• Developed by Key and 
Benson in 1996

• Field-based method to 
assess burn severity

• Observer examines the 
degree of impact to the 
substrates and 
vegetation strata

Carl Key



CBI Objectives

• Validate the association between ground 
severity (CBI) and the remote sensing 
index (dNBR)

• Calibrate dNBR for levels of burn severity



CBI-Components

 30 m diameter CBI plot
 Burn Index: 0-3
 0-Unburned
 3-Severe Burn

 Five Strata
 4-5 Ratings Factors
 Averaged by strata and 

whole plot
 A representative measure 

of burn severity for the 
entire plot



American Elk Extended Burn Severity Assessment

30 m 
resolution
Landsat 
Imagery

Prefire -
postfire 
datasets

48 CBI 
plots within 
burn unit

Averages 
individual 
fire effects 
results into 
one dNBR 
value

12 CBI plots 
read within 
each burn 
severity class



Curve Fitting Tool Used To Find Regression Model  

R2 = 0.85

High = 334 - 875

Moderate = 81 - 334
Low = 17 - 81

y = 1392 / (1.0 + exp(-(x-2.78)/0.459))



American Elk Extended Burn Severity Assessment

48%
41%
5%
4%



American Elk Calibrated Burn Severity Assessment
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Unburned to Low Severity

CBI = 0.69



Low to Low – Moderate Severity

CBI = 0.69



Moderate Severity

CBI = 1.52



High Severity

CBI = 2.65



Forest Structure and Fuel Loading Results



Methods
• Circular plot
• 10m Radius
• 2 fuels transects (100 ft 

long)
• Trees and seedlings were 

measured and recorded
• 75 plots monitored by    

NGP fire effects and 
invasive species crew

• At least 10 overstory and 
pole trees combined were 
needed to represent a 
forest plot for this analysis

10 meters

100 feet

T1B

T1F

T2FT2B



N= 60

Objectives Results (80% Confidence Level)
Overstory  20 - 50% decrease 29% decrease; LB = 23%, UB = 37%
Pole 50 - 70% decrease 64% decrease; LB = 55%, UB = 72%



N=61

Objectives Results (80% Confidence Level)
70 - 95 % decrease 72% decrease; LB = 59%; UB = 81%



Objectives Results (80% Confidence Level)
100 hr    40% decrease 61% decrease; LB = 51%, UB = 70%
1000 hr  40% decrease 36% decrease; LB = 11%, UB = 50%

N=75
N=75



Conclusions

• Most fuels and resource management objectives 
met.

• Mtn Pine beetle risk mitigated in forest 
community due to decreases in stand density 
and basal area

• Large burn and helicopter ignition created a 
range of fire severities

• Extremely cost-effective  - $25 per acre 


