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Primary Questions

1) What is currently known about climate 

drivers of fire and invasive species?

2) What are climate change projections for 

American Deserts?

3) How will climate change manifest in 

future fire regimes and spread of 

invasives?
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State of Knowledge on Fire-Climate Relationships

Two kinds of fire regimes based on fire-climate 

relationships:

Fuel limited: Xeric environments, 

discontinuous fuel bed, always dry 

enough to burn

Flammability limited: Mesic 

environments, continuous fuel bed, 

not usually dry enough to burn 



State of Knowledge on Fire-Climate Relationships

Ecosystems exhibit differential patterns in climate 

drivers of fire regimes for the western US
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Flammability Limited Systems
(sufficient fuel and moisture)

Antecedent climate:

Dry winters + warm springs

Longer fire season ñwindowò

State of Knowledge on Fire-Climate Relationships
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Contemporaneous moisture deficit plays a strong role in 

increasing fuel flammability



State of Knowledge on Fire-Climate Relationships

Fuel Limited Systems- American Deserts
(insufficient fuel and moisture)

Antecedent climate:

ÅMoisture abundance drives increased fuel loading

ÅPerennials accumulate biomass through a moderate 

response to moisture availability (1-2 year lag)

Leading moisture surplus (1-2 years) enhances fuel loading 
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State of Knowledge on Fire-Climate Relationships

CLIMATE includes more than just the meansé



State of Knowledge on Fire-Climate Relationships

Fire-ENSO Relationship Across the Southwest

*Swetnam and Baisan, 2003



State of Knowledge on Fire-Climate Relationships

Fire-ENSO Relationship:  Based on ENSO dipole

El Nino: wet

El Nino: dry

La Nina: wet

La Nina: dry

Pacific NW

Southwest



State of Knowledge on Fire-Climate Relationships

2004-05: Weak to Moderate El Nino

2005
Water year 

precip %



State of Knowledge on Fire-Climate Relationships

Fuel Limited Systems- Cave Creek Fire (2005), 100K ha 

2005

WHAT WAS 

DIFFERENT IN 

2005?

Cave Creek Fire and Mojave 

fires burned in stands of 

invasive annual grasses



ñNewò Fire-Climate relationship in 

an invaded landscape?

24 18 12 6 0

Pre-Invasives: 1-2 year lag in moisture anomaly for fuel 

loading to peak and wildfire potential to be enhanced

Post-Invasives: < 6 month lag in moisture anomaly to 

enhanced fuel loadings and wildfire potential
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Observations of Change

Oct 2008: Warmest Global Land Surface Temperature

Calendar Year to Date: 6th warmest on record (2007 warmest)


