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Using National Forest Inventory Data to Model Changes in
Tree Species Diversity in the Southern United States
Andrew J. Hartsell1, Thomas J. Brandeis1, Donald Hodges2, Neelam
Poudyal2, John Zobel3

Introduction: A common belief today is that global biodiversity is threatened by anthropogenic
sources. The main factors mentioned for biodiversity loss include: land use change; habitat change
such as forest fragmentation and conversion; invasive alien species; overexploitation; global climate
change; and pollution. A key anthropogenic component in species composition changes the southern
U.S. is pine plantation forestry. Any investigation involving species diversity needs to not only include
human-driven forces, but natural factors such as climate and site. Understanding the role of spatial
scale and how varying the size of the area of interest impacts variable selection is vital.
Materials and methods: This study investigates three measures of tree species diversity: species
richness, Shannon-Wiener index and Simpson’s index over varying spatial scales. These diversity
indices were calculated using the U.S. Forest Service’s Inventory and Analysis (FIA) forest inventory
dataset (Bechtold et al. 2005). The impacts of varying spatial scale on possible predictors were
investigated by nested watersheds from the Watershed Boundary Dataset. Techniques used included:
Getis-Ord Gi* analysis, Local Moran’s I, non-metric multidimensional scaling, multiple response
permutation procedures and spatial lag, spatial error and geographically weighted regression. The 100meter resolution elevation raster data from the U.S. Geological Survey provided elevational data,
while the 2011 30-meter national land cover data (Homer et al. 2015) and FIA plot data were used to
derive land use patterns and forest productivity estimates. The 1981-2010 parameter regressions on
independent slopes model (PRISM) provided climatic data. All raster data were averaged to watershed
basin.
Results: Global and regional variables are more important for larger scale studies. Factors such as forest
area, elevation, and major land uses are key for this level of investigation. As spatial scale decreases,
elevation becomes insignificant. The models tend to become more complex as variables relating to local
factors such as plantation forestry become more significant. Also: 1) forest area, productivity, and
elevation are positively correlated to most diversity measures; 2) the southern U.S. pine belt has been
repeatedly disturbed due to anthropogenic activity and tree species diversity is impacted both negatively
and positively by these disturbances; 3) plantations increase species richness, perhaps due to edge
effects; and 5) increasing plantation area has a negative impact on both Shannon’s and Simpson’s
diversity indices.
Conclusion: Factors that influence tree species diversity are dependent upon spatial scale. Climatic and
regional variables have more impact at larger scales, while anthropogenic factors are more significant
at smaller scales. This study concludes that tree species diversity in southern U.S. forests has changed
over the last 40 years. Increases in southern pine plantation area seems to have a positive effect on
species richness, and a negative effect on measures that incorporate species evenness.
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