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Abstract 

 
Fire is a ubiquitous component of the Earth system that is poorly understood. To date, a 

global-scale understanding of fire is largely limited to the annual extent of burning as 

detected by satellites. This is problematic because fire is multidimensional, and focus on a 

single metric belies its complexity and importance within the Earth system. To address this, 

we identified five key characteristics of fire regimes—size, frequency, intensity, season, and 

extent—and combined new and existing global datasets to represent each. We assessed how 

these global fire regime characteristics are related to patterns of climate, vegetation (biomes), 

and human activity. Cross-correlations demonstrate that only certain combinations of fire 

characteristics are possible, reflecting fundamental constraints in the types of fire regimes 

that can exist. A Bayesian clustering algorithm identified five global syndromes of fire 

regimes, or pyromes. Four pyromes represent distinctions between crown, litter, and 

grassfueled fires, and the relationship of these to biomes and climate are not deterministic. 

Pyromes were partially discriminated on the basis of available moisture and rainfall 

seasonality. Human impacts also affected pyromes and are globally apparent as the driver of 

a fifth and unique pyrome that represents human-engineered modifications to fire 

characteristics. Differing biomes and climates may be represented within the same pyrome, 

implying that pathways of change in future fire regimes in response to changes in climate and 

human activity may be difficult to predict. 


