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The Most Common Soil Order in SE is… 



Lynchburg – SC State Soil 



TAXONOMIC CLASS:  
Fine-loamy, siliceous, semiactive, thermic Aeric Paleaquults 



History of Soil Use in South Carolina 



Deforestation 



Land-use History and Calhoun 
Experimental Forest 

• The Calhoun Experimental Forest 
was originally selected as a 
research site to learn how to 
stabilize agriculturally disturbed 
landforms, watersheds, and whole 
landscapes.   

• The first director and founder of the 
Calhoun Forest, Dr. Lou Metz, 
selected the Calhoun "as the worst 
of the worst" and was confident if 
US Forest Service researchers 
could learn how to slow accelerated 
erosion, promote soil fertility, and 
establish forests at the Calhoun, 
they could do such anywhere in the 
South.   

• Fifty years later, some gullies are 
still active despite the best efforts of 
the USFS, but most of the eroded 
Southern Piedmont lies beneath a 
blanket of green.  





Climate Change 
• The temperature increase in higher latitudes associated 

with global warming may stimulate forest production due 
to longer growing season and more favorable conditions 
for photosynthesis (Bergh et al., 2003, 2010; Poudel et 
al., 2011).  

• Several studies predict higher forest productivity (by 10-
30% in the next 100 years), reduced length of rotation 
periods by 5-10 years, and increased carbon stocks 
(Pussinen et al., 2002; Kirilenko and Sedjo, 2007; Eggers 
et al., 2008). 

• Current research on climate change over the continental 
United States using a moisture index (Grundstein, 2009) 
showed that the southeastern part of the country has 
been getting wetter, and cooler.  



Forest Soils and Web Soil Survey 



Forest Soils and Site Index 



Relation of Site Index (SI) to Timber Yield 
of Managed Loblolly Pine 



Site Index Curves 
• Site index (SI) is a measurement 

used to describe the productivity of 
a site. It describes sites growing 
well-stocked even-aged forests.  

• Site index is the average height of 
the dominant and co-dominant trees 
on the site, at a given age (base 
age).  

• Typically, the base age for loblolly 
pine  in South Carolina is 50 years. 
Ultisols have a site index measured 
at base age 50 years for loblolly 
pine of 20 to 29 m (65 to 95 ft) in 
the Piedmont.  

• The higher the SI, the higher the 
site productivity (trees will grow 
faster than on a site with a lower SI) 
(Baker and Langdon, 2012). 
 Site Index Curves for Loblolly 

Pine at Index Age 50 years. 



Forest Productivity –Tree Site Index (loblolly pine) 
The "site index" is the average height, in feet, that dominant and co-dominant trees of a given 
species attain in a specified number of years. The site index applies to fully stocked, even-
aged, unmanaged stands.  
 
This attribute is actually recorded as three separate values in the database. A low value and a 
high value indicate the range of this attribute for the soil component. A "representative" value 
indicates the expected value of this attribute for the component. For this attribute, only the 
representative value is used.  





National Register of Site Index Curves 



Research Questions 
• How reliable is the site index provided by 
 SSURGO? 
• Are site indices developed in the 1920’s valid 
 today? 
• What are the ways to incorporate variability and 
 uncertainty in the site index? 
• Does climate change affect the site index in the 
 SE  of the United States? 
• Can advanced techniques (e.g. SSURGO etc.) 
 be used to evaluate and update site index in the 
 SSURGO as needed? 



Objectives of the Study 
• Compare site indices from SSURGO to the most recent 

forest inventory cruise data; 
• Compare site indices from SSURGO to LiDAR derived 

site indices; 
• Conduct statistical analysis for any trends and to 

determine the uncertainty in the site indices. 
 



Materials and Methods: Study Site 
• The Clemson 
Experimental Forest 
was originally eroded 
farmland; 

• Management began in 
1939.   

• Loblolly pine is the 
main species on the 
tracts along with many 
other pine and 
hardwood species. 
 

Clemson Experimental Forest (study 
site). Photo: Knight Cox. 













*  Indicates significantly different than SSURGO at α = 0.05 level. 
**Indicates significantly different than SSURGO at α = 0.01 level. 



Table 2. Comparison of Site Index Soil data from SSURGO database 
for SSURGO Map Unit Symbol  
with loblolly pine as Site Index species for the study area (2008 and 
2011).  







Conclusions 
 
• Site indices (SI, tree height at a base age)  reported  in conventional soil 

surveys were developed many years ago and need to be re-evaluated  due 
to environmental and climatic changes.  

• Site indices from field inventory data (2008-2009), Soil Survey Geographic 
Database (SSURGO), and Light Detection and Ranging (LiDAR, 2008) were 
compared for the southern part of the Clemson Experimental Forest, South 
Carolina.   

• Statistical differences for site indices were observed for all of the tree 
species in this study: loblolly pine (Pinus taeda), scarlet oak (Quercus 
coccinea), shortleaf pine (Pinus echinata), white oak (Quercus alba), and 
yellow poplar (Liriodendron tulipifera).  

• LiDAR has the potential to provide reliable and rapid estimates of site index 
variability within the soil map units.   

• Loblolly pine and shortleaf pine had the greatest statistical differences with 
the LiDAR derived site indices being much larger than the SSURGO values.  

• The results of this study indicate that a larger sample size for LiDAR is a 
better option to decrease variation, and that the map unit level may be the 
best option.   
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