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Humans are causing significant alterations to the world’s ecosystems and the 
services they provide.  Longleaf pine ecosystems are one example where extreme 
anthropogenic influences have had great impacts.  With less then 5% of the 
historical area of longleaf still in existence due to land-use land-cover change, there 
is a desire to preserve and expand our understanding of the ecosystem services that 
this system provides to the southeastern region and the United States as a whole.  
We conducted a case study to determine how carbon sequestration is influenced by 
human activities and alteration in climate at 3 longleaf pines stands along an 
edaphic gradient in southwestern, GA.  Results over three years of EC measurement 
of net ecosystem exchange (NEE) show that the mesic site was a net carbon sink 
(NEE = -2.48 tonnes C ha-1), while intermediate and xeric sites were net carbon 
sources (NEE = 1.57 and 1.46 tonnes C ha-1, respectively), but when carbon losses 
due to fuel consumption were taken into account, all three sites were carbon 
sources (10.78, 7.95 and 9.69 tonnes C ha-1 at the mesic, intermediate and xeric 
sites, respectively). These field studies were then used to parameterize the Soil 
Plant Atmosphere (SPA) process based model to predict future carbon 
sequestration capacity at these sites using IPCC SRA1B emissions scenario 
according to the HADCM3 climate model for the southeastern USA in 2080-2100.  
Under future climate scenario, total annual GPP increased relative to the baseline 
scenario by an average of 31% (mesic) and 29% (xeric).  However, longer-term 
observations over greater environmental variability and multiple fire cycles would 
help to more precisely quantify interactions between fire and climate and increase 
the accuracy of future predictions about carbon dynamics in these systems. 

 


