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Forecasting Fire Regime Changes By Mapping Driver 
Changes Across California 
 
Syphard, Alexandra D. and Jon E. Keeley. 2020. Mapping 
fire regime ecoregions in California. International 
Journal of Wildland Fire: 1-7. 10.1071/WF19136.  
 
The fire regime is a central framing concept in 
wildfire science and describes how wildfire 
characteristics vary geographically over time. 
Most fire regime classifications are based on 
historical fire patterns, such as fire frequency, 
size, and severity. This approach can result in fire 
regime classes that encompass regions with 
similar fire characteristics but wide differences in 
ecosystem types and is not well-suited to regions 
where historical data are lacking. 
  
In a new publication, Syphard and Keeley (2020) 
aim to devise a fire regime classification that 
better aligns with ecosystem types. In this new 
approach, fire regimes are defined by the 
biophysical and anthropogenic attributes that 
shape fire activity rather than historical fire 
outcomes. The authors suggest that evaluating the 
long-term driving variables of a given fire regime 
may allow for better management of fire prone 
regions.  
 
In demonstration, they offer a digital California 
Fire Regime Ecoregion map and methodology 
for use in fire research and management planning. 
The authors developed the map by assembling a 
database of topographic, climatic, vegetation, and 
anthropogenic variables that have been 
significantly associated with geographical 
variation in California fire regimes (Table 1; 

Fig.1a). These data were normalized and mapped 
to a 270 m resolution grid overlaid on the state of 
California. A classification algorithm was then 
used to sort the grid cells into clusters based on 
the biophysical and anthropogenic variables, 
creating a series of fire regime ecoregions. Finally, 
the mapped ecoregions were evaluated against 
traditional, historical fire regime outcome data 
(Fig.1b, c).  
 
Overall, the Fire Regime Ecoregion map (Fig.1a) 
corresponds well with the major land cover types 
for California (Fig.1d) as well as with historical 
fire size and frequency, suggesting that this 
approach may be applied to any fire prone 
location. The authors conclude that by focusing on 
fire driver variability, managers may be better 
able to predict fire variability, especially where 

Management Implications 
 

• This California Fire Regime Ecoregion 
classification map (i.e., using clustered 
driver variability layers) may be a more 
robust tool for predicting future fire 
regime variability than the traditional 
practice of using past fire regime 
variability. 
 

• This methodology could be useful in any 
fire prone region, especially where 
historical fire data is scarce or absent and 
where the fire drivers are changing. 
 

https://doi.org/10.1071/WF19136
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historical fire data are scarce and the drivers are 
changing.

Table 1. Variables used in the classification and evaluation of fire regime ecoregions in California 
FPA-FOD, fire program analysis fire-occurrence database; NDVI, normalised difference vegetation index 

  
 
Figure. 1. Maps showing (a) fire regime ecoregions with variables correlated at r # 0.7; (b) historical fire count, (c) 
historical fire size and (d) land cover type in California 
 

 


