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Topographic Position Index provides a way to classify topography in relation to its position in the 
landscape (e.g., bottomland, side slope, and uplands). TWI was calculated by dividing the natural 
log of the contributing area by the slope of an individual raster cell [45]. The Relative Topographic 
Position Index classifies each pixel in a raster with reference to its neighborhood [46]. RTP was 
calculated with minimum, maximum, and smoothed elevations in 10 × 10 cell neighborhood (e.g., 
100 m × 100 m) following the formula (smoothed DEM − minDEM)/(maxDEM − minDEM). The 
resulting continuous raster was then classified using Jenk’s natural breaks into 3 categories 
representing: (1) wider bottomlands; (2) narrow ridges, ravines, and side slopes; (3) broad interfluvial 
uplands. We extracted the mean and standard deviation of slope for each land use unit-level in order 
to calculate the coefficient of variation (standard deviation/mean) for slope. The slope coefficient of 
variation (Slope CV) provides a land use unit-scaled measure of its topographic variability where 
high values signify more rugged terrain and low values signify less rugged terrain.  

As a proxy for the effects of differential access to markets (central-place market forces) [7,20,47], 
we constructed a nearest market Cost-Distance Index (CDI). This index represents the geographically 
weighted cost of transporting farm products and materials to and from market. To construct the Cost-
Distance Index we digitized the Purchase Era road network by adapting the existing road network 
to the 1933 aerial photo mosaic. We calculated cost-distance as the slope-weighted distance from a 10 
m × 10 m node or “pickup” point on the road network to one of the nearest of four market towns 
surrounding the study area (Clinton, Whitmire, Union, and Carlisle) by following the least-cost road 
route from the pickup point to the market town. To account for differences in road quality, the roads 
were additionally weighted in two grades, primary = 1, secondary = 2. Primary roads were publicly-
maintained highways that directly connected the market towns with each other and secondary roads 
linked farms to highways. We combined the road network-based cost-distance with a field-specific 
cost-distance analysis. The field-specific component calculated the slope weighted distance from a 10 
m × 10 m area to its nearest pickup point along the road network. We combined both layers into an 
aggregated cost-distance index by adding the field-based cost-distance to the road network cost-
distance for its assigned (nearest) pickup point (Figure 6). We then calculated the average cost-
distance values for each land management unit to serve as covariates in the formal analyses.  

  
Figure 6. Nearest market cost-distance index (surface) showing study tracts, 1930s road network, and 
approximate distance to nearest market town. 


