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Summary 

Ecosystem services are ecological phenomena generated by different abiotic and 
biotic factors, and the identity and strength of these factors can change with spatial 
scale. In this chapter, we provide the first comprehensive multi-extent assessment 
on determinant effects on the main climate regulation processes: albedo, 
evapotranspiration, and primary productivity. We assessed how spatial extent (from 
9×103 to 1×106 km2) influences the effects of abiotic factors (precipitation, 
temperature, soil, and heterogeneity), biotic attributes (vegetation cover, biomass, 
and functional diversity), and forest fragmentation metrics (edge and core areas) on 
climate regulation processes across the American continent. We found an extent-
invariant hierarchy: across spatial extents, abiotic models explained more variance 
in climate regulation processes than biotic or fragmentation models. The 
explanatory power of all models tended to increase with spatial extent, except for 
albedo and net to gross productivity ratio (NPP-to-GPP) where it consistently 
decreased. Within each determinant category, rates of change in effect size with 
spatial extent were diverse. Soil and precipitation factors exhibited the greatest 
abiotic controls on climate regulation, their effect sizes increased with spatial extent 
for evapotranspiration and productivity, and decreased for albedo and NPP-to-GPP. 
Among biotic attributes, effects of vegetation cover and biomass on climate 
regulation processes were stronger than those of functional diversity metrics across 
spatial extents. Effects of forest core and edge areas on climate regulation processes 
were strongest at intermediate spatial extents. Our study provides first evidence of 
an extent-invariant dominance of abiotic determinants on climate regulation 
processes, and shows that the impact of individual abiotic, biotic, and fragmentation 
factors depends on both the spatial extent and the process under consideration.  
 

 

 


