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Predicting climate change impacts on southern pines productivity in SE United States using 
physiological process based model 3-PG 
Carlos A Gonzalez-Benecke
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There are approximately 82 million ha of timberland and more than 13 million ha of southern pine plantations in the 
southeastern United States. In this region, slash pine (Pinus elliottii Engelm. var. elliottii) and loblolly pine (Pinus taeda L.) 

are the most important species, accounting for more than 90% of the planted seedlings in the US. The physiological-process 
based model, 3-PG (physiological process predicting growth), has been widely applied to estimate the effects of management, 
climate and site characteristics on different stand level attributes such as stem volume growth, biomass dynamics or water use 
efficiency. This model uses species-specific physiological traits in conjunction with empirical tree- and stand-level dynamics 
attributes to quantify stand growth and dynamics. Recently, the model was parameterized for loblolly and slash pine stands. 
The model was validated against a large number studies and operational plots across the natural range of distribution of both 
species. In this study, we used the model to estimate the impact of future climate change scenarios (using RCP 4.5 and 8.5) on 
stand dynamics and productivity in SE United States.
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