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Trajectories of most severe droughts since 800 
(tree-ring paleorecord)

The western U.S. is experiencing severe drought and fire 
relative to 1000+ year paleorecords



Western U.S. study domain and fire 
season
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fire season

Abolafia-Rosenzweig et al., 2022, ERL



Coupling between summer climate conditions and 
fire extent in the western US
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~70% of summer burned area variability & ~80% of trend is explained by pre-summer and summer climate

Machine learning model

Winter, Spring & 
Summer climate

Summer burn area

Results of cross validation from Abolafia-Rosenzweig et al. (2022, ERL)

Summer burn area = f(climate)



How much variability and trend in summer burned area is 
explained by only preceding climate conditions?  

~ 50% of summer burned area variability & trend can be explained by 
pre-summer climate
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Predicting fire with pre-summer climate

Generalized Additive Models

Winter & Spring 
climate Summer burn area

Results of cross validation from Abolafia-Rosenzweig et al. (2022, ERL)



The machine learning methodology is also able to 
forecast summer drought area and severity at a 
high-resolution (4km)
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Monitored & Predicting Summer Drought Events
Predicting vs . Monitored Summer Drought Area 

(1982-2020)

r = 0.9

Ag. Drought

r = 0.89

Met. Drought

Dots colored by drought severityAbolafia-Rosenzweig et al. (2023, WRR)
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Machine learning for daily fire probability in 
Colorado’s Front Range
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Winter 10−Folds Cross−Validation Results
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Spring 10−Folds Cross−Validation Results

n−fires = 1734
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Summer 10−Folds Cross−Validation Results
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Fall 10−Folds Cross−Validation Results

n−fires = 1716
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Can fire probability be 
quantified at a daily time scale?
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Thank you

email: abolafia@ucar.edu
9




