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Western U.S. Projections

University of Arizona: CLIMAS
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2085 Fire Projection 
Red = 4 times more wildfire

Westerling et al.



Wildfire Emissions

Wildfire emissions dry forest types 
(Wiedinmyer and Hurteau 2010)

Year
2001 2002 2003 2004 2005 2006 2007 2008

To
ta

l E
m

is
si

on
s 

(T
g 

C
O

2)

0

10

20

30

40

50



California
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Cut Trees = Bad; Burn = Bad



What is a Manager to do?

Know the Trade-offs!



Where are we starting from?

Arizona Ponderosa Pine Sierran Mixed-Conifer



Arizona Ponderosa Pine
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Sierran Mixed-Conifer
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The Carbon Conundrum

• System dependent!

• Sometimes there is a cost

• Sometimes there is a potential benefit



What are the actual C costs?

Does structure matter? 

Avoided emissions benefit?



The Teakettle Experiment

• 3 levels of 
thinning

• Crossed with 
burning



Overstory Harvest

Understory Thin + Burn

Burn Only



The First Step:

Determining the carbon costs of 
treatments



Fuels Treatments incur a C Penalty
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Model growth over time with fire to 
determine: 
- If structure matters?
- Avoided emissions benefit?

The Second Step



Forests, Wildfire, & Carbon

• Fire suppressed forest 
structure

• Modeled structural 
treatments

• Modeled 97th percentile 
fire weather



Treatments

• 1865 Forest Structure

• Restoration thin

• Thin from below

• No thin

All treatments crossed with 
prescribed fire

2000

1865



Current vs. Historic

Control
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Control vs. Burn Only

Control
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Control vs. Understory Thin

Control
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Understory Thin
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Control vs. Understory Thin+Burn

Control
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Understory Thin-Burn

Year
2000 2020 2040 2060 2080 2100

tC
 h

a-1
0

100

200

300

400

500

tC
 h

a-1
 F

ire
 E

ve
nt

-1

0

10

20

30

40

50
Live 
Dead 
Baseline 
tC released

Hurteau and North (2009)



Control vs. Restoration

Control
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Control vs. Restoration+Burn

Control
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Restoration-Burn
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Restoration = Lower Emissions
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Historic Forest Structure

1865 + Burn
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Current Forest Structure

• High density
• Smaller individuals
• Fire intolerant species
• Lower understory 

diversity
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Forest Structure
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Models are useful, but what does 
reality look like?
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Does this concept scale up?



Results on the Landscape

North and Hurteau (2011)



State-Level Results
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Results in the Region

Wiedinmyer and Hurteau (2010)



Maximization vs. Stabilization

• Upfront carbon costs

• Costs recovered rather quickly

• Avoided emissions benefit

• More live trees post-wildfire
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