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ALFRESCO

• State-transition type vegetation succession model

• Focuses on system interactions and feedbacks

• User-defined spatial resolution (currently operational at 1 km 
pixels)

• User-defined temporal resolution (currently operational on 
annual time step w/ monthly fire-climate relationship)

• Pixels are randomly “ignited” and fire “spreads” as a function of 
climate and vegetation state



ALFRESCO Timeline
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Observed vs. Predicted Area Burned in Alaska (1950-2006)

* Regression Model from Duffy et al (2005)







CRU – 0.5 x 0.5 degrees Downscaled CRU – 2 x 2 km



July temperatures

1961-1990 (PRISM climatology)             2070-2090 (ECHAM5)
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Simulated Vegetation Distribution

2050 20992008

2050 20992008

*Results from single replicate simulation
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ALFRESCO Fire Severity Patterns
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Management Implications

• Alaska will likely experience substantial burning over 
the next 3 decades in response to projected warming 
and drying.

• As a result the Alaska boreal forest will likely 
transition to a new landscape equilibrium dominated 
by deciduous vegetation.

• The age structure of this new landscape will likely be 
considerably younger, including the remaining spruce 
forest cover as a result of continued frequent 
burning events.


