
Growth & Yield 

Loblolly Pine Growth & Yield Regional Simulations 

Under Changing Climate Scenarios and CO2 

Fertilization 



Productivity Models (GENLOB) 

• Output Variables 

– Basal Area 

– Dominant Height 

– Number of Trees 

 

• We additionally 
converted these into… 

– Volume Outside Bark 

– Green Weight 

– Carbon  
• ≈ ¼ Green Weight 

 



Regionalization Factors 

GCMs x20 

RCPs x2 Management Cases x2 

CO Fertilization 

Soil variables were treated as constant through time 

Future Time Slices x4 

 2020-2039 

 2040-2059 

 2060-2079 

 2080-2099 

Stand Ages x25 

 1-25 years 



• Non-Improved 

– “non-intensively 
managed, genetically 
unimproved stands” 

• Improved 

– “intensively managed, 
genetically improved 
stands” 

• Slightly different SI 
models for each case 

–   
 

–   

Management Cases/SI Models 



CO2 Fertilization Model 

• IPCC CMIP5 CO2 
emissions curves used as 
the input data 

 

• We treated CO2 as a SI lift 

–   

 

– Then applied the lifted 
SIs to GENLOB models 

A CO2-only run is 

also planned 



Results 

• Results available in .csv or .shp formats, per… 

– Stand age 

– Management case 

– RCP scenario 

– Future time slice 

– (and GCM) 

 

• Outputs for each GENLOB variable 

– Absolute values 

– Percent difference against the baseline 
• 1980-2005 

– Two-sample t test p-values 

 



2020-2039 

+45% 

-45% 

+/-0% 



2020-2039 



2040-2059 

+45% 

-45% 

+/-0% 



2040-2059 



2060-2079 

+45% 

-45% 

+/-0% 



2060-2079 



2080-2099 

+45% 

-45% 

+/-0% 



2080-2099 



Next Steps 

• Troubleshoot missing data regions 

– Out west 

• Incorporate CO2-only fertilization effects 

• Find a way to concisely summarize the vast amounts of 
data for communication! 

– By HUC? 

– Means/medians across the region? 

– Other suggestions? 


