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Objectives

Center for Advanced Forestry Systems 2023 Meeting

1. Develop a consistent and biologically meaningful 
metric of potential site productivity

2. Relate soils, geology, and environmental 
variables to predict site productivity

3. Map across major forest regions

What drives site productivity and how do we 

make predictions?



We have a lot of historical and contemporary 

field study research…

… especially related to fertilization:

Site Index Modeling



2022 – Mapping response 
based on continuous variables 
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Classification based on:
Site Productivity Optimization of Trees

“SPOT” codes
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SPOT Code Coverage

• Soils in loblolly in native range

• 35 million acres*

• Exact RW SPOT codes

• 2.7 million acres (7% of total)

• SPOT code “scrabble”

• 26 million acres (74% of total) 

*Thomas, V.A., R.H. Wynne, J. Kauffman, W. McCurdy, E.B. Brooks, et al. 2021. Mapping thins to 

identify active forest management in southern pine plantations using Landsat time series stacks. 

Remote Sensing of Environment 252: 112127. doi: 10.1016/j.rse.2020.112127.

SPOT codes with >10 obs used for modeling 
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https://doi.org/10.1016/j.rse.2020.112127


Climate

• 30-yr averages

• 800 m resolution
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Random Forest Variable Importance
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Rank of Importance

Range of rank after 10 model runs

RF MODEL R2 RMSE (M)

Soils + geology 0.836 1.27

Soils + geology + climate 0.883 1.05

Soils + geology + climate + N 0.887 1.04



Site Index improving 0.5 ft per year
RW code



Site Index Distribution by SPOT code (ft)



Site Index Fertilizer Response by Spot Code



Site Index Fertilizer Response:
Geology matters within NRCS soil series 

95% Confidence Intervals



SPOT model for site index 
predictions

R2 = 0.770

RMSE = 4.7 ft (1.44 m)

RRMSE = 6.66%



Next Steps: More Data!
USGS LiDAR for member plantations 
& FIA data 

FIA plot data USGS LiDAR coverage

Method developed thanks to member 

inventory data contributions

Submitted:



Timeline - Updated
✓Year 1 (2020): Data gathering and compilation of forest soil 
map units and available stand data

✓ Year 2-4 (2021-2023): Spatial modeling and model 
comparisons of site productivity and drivers

Year 4-5: Develop web-based interface of base and potential site 
productivity (additional funding from International Paper and 
Forest Service – in progress)

Year 5: 1) Incorporate LAI into productivity modeling, 2) Collect 
USGS data across SEUS for large-scale site index mapping
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