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Growth and yield (G&Y) models are useful to predict conditions about forests and to plan future 
silvicultural managements. These often are complex and dynamic tools that need to combine aspects of 
high precision and diverse data input. With the aim of building a G&Y model into a unified environment, 
an interactive web application was developed that incorporates published Longleaf pine (Pinus palustris 
Mill.) stand models. This specie has an important ecological, social and productive role in the southeast 
United States. This application is based on a system of equations to predict and project G&Y of stands, 
with or without thinning, accepting tree measurements or stand-level data input. Our tool also includes an 
option to performs simulations by projections starting at the desired age from known initial stand 
conditions. The open source code is based on R programming with a flexible modular structure and an 
interactive web application build using shiny, which appeals to many potential users. This tool constitutes 
a framework that can be extensively modified to easily construct G&Y models for other tree species with 
an array of dynamic web interfaces. 
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Accurate, reliable estimates of forest removals are often required for informed management decisions. The 
Forest Inventory and Analysis (FIA) program conducts a nationwide survey of the nation’s forest resources 
using a rotating panel design with the goal of providing accurate, precise estimates of current conditions 
and elements of change such as mortality, growth, and forest removals. With a sample intensity of 
approximately one plot per 6,000 acres, it is possible to construct reliable direct estimates of forest removals 
when using remeasured FIA plots from a full set of panels for larger areas. Estimates for smaller areas such 
as counties are often desired; however, the reliability of these estimates is often not sufficient to inform 
decisions. Further, it is often of interest to use a single panel (approx. one plot per 30,000 acres) of 
remeasured plots for more up-to-date and temporally precise estimates. Small area estimation modeling 
techniques were used in conjunction with auxiliary information derived from the Global Forest Change 
program and the Timber Products Output program to improve the precision of forest removal estimates for 
several southeastern States. Large increases in precision were found for removal volume estimates at both 
the survey unit and county levels. Total volume removal estimates using a single set of remeasured plots 
were found to be comparable to that estimated from a full set of remeasured plots. 
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Longleaf pine is an alternative where low site productivity precludes the establishment of loblolly or slash 
pine or when the landowner objectives favor wildlife habitat on forestland in the SE US. However, it is 
hypothesized that existing models for longleaf pine do not adequately differentiate between the different 
stand characteristics where longleaf pine is currently planted in Georgia and elsewhere. Models are needed 
for longleaf pine plantations that have been established on old-field and cut-over sites. The objective of this 
research is to estimate new equations to predict individual tree taper, green weight, and volume for longleaf 
pine in Georgia and the SE US.  

 
This research will emphasize individual tree data collected using destructive sampling. Selection of sample 
sites will be restricted to areas of longleaf pine planted on old-field and cut-over land that have not been 
thinned. Individual tree data will be collected from felled longleaf pine trees; destructive sampling will 
provide measurements of inside and outside bark diameter and weight along the length of each stem. The 
data compiled from all the felled stems will be used to generate individual tree models specific to these 
sites. The new models will be tested against other available models. These new equations will be useful for 
many recently established longleaf pine stands in GA and the SE US.  
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The Forest Modeling Research Cooperative (FMRC) developed a sampling simulator that uses tree 
attributes and coordinates generated by PTAEDA 4.1 to simulate forest sampling plans. Simple random 
sampling, with and without replacement, and systematic sampling methods can be simulated using circular 
or square fixed area plots or point samples. The following information is saved in either an Assess or SQL 
Server database: coordinates and attributes of live trees; stand information; coordinates of all possible 
sampling units, systematic grids, or random points; coordinates of selected sampling units; and the 
coordinates and attributes of sampled trees. Sampled trees, plots or points, and stand information can be 
exported in a variety of formats for additional analyses. 
 
A poster describes the user interface and sampling processes, and presents examples of simulation results. 
Demonstrations of the software will also be provided. 
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Even though the site index (SI) does not fully represent the overall site quality, it is a straightforward and 
widely accepted site productivity measure of forest stands. As stand dominant height is correlated with 
overall site productivity, equations expressed as a function of dominant height and stand age can be used 
to calculate SI. While there are several approaches (e.g. guide curve, parameter prediction, and difference 
equation) to construct SI equations, the Generalized Algebraic Difference Approach (GADA) has been 
increasingly used by researchers to fit dominant height growth. The GADA can expand base equations into 
more dynamic equations by adding more than one site-specific parameter.  
 
The dominant-height and age equations constructed using the aforementioned approaches have not 
incorporated the plot size as an influencing factor in deriving site index. We believe that differences in plot 
size can lead to different dominant height estimates. In this regard, the objective of this study is to test the 
effect of plot size in determining the site index of loblolly pine stands. For this, a weighted maximum 
likelihood approach will be used. Unlike previous approaches which default to equal weights for all plot 
sizes, this approach will place more weight to the plots with larger areas. This model will be tested against 
the age 15 loblolly pine data from the Plantation Management Research Cooperative, University of Georgia. 
The dominant height estimates from this model will also be compared with traditional unweighted 
approaches.  
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The measure of tree height is often important for estimates of volume and site productivity.  In a forest 
inventory setting, tree height is often estimated from DBH measurements, and in the typical forest inventory 
a subset of trees are measured for height using various techniques in order to make inventory estimates 
more robust.  Measuring the height of a tree is relatively expensive compared to other measurements taken 
in the field, and is not necessarily accurate under field conditions.  With advances in terrestrial remote 
sensing technology like LiDAR or Structure from Motion (SfM), it may be possible to quickly collect 
diameters at several points along the bole of a tree without physically contacting each tree in an inventory, 
and could possibly reduce inventory costs. 

 
The goal of this project is to assess how accurate height prediction using a transformed taper equation and 
multiple stem diameters is compared to DBH to height prediction equations and field height measurements.  
Taper models will be fit with non-linear techniques to pine taper data consisting of DBH, total height, and 
other stem diameters with associated height from ground.  Some of this data will be collected with 
destructive sampling, and other data through SFM and LiDAR technologies.  These models will be 
algebraically transformed to give total height as an output.  These height estimates will be compared to 
known heights with the goal of finding a feasible range of upper stem diameter heights to predict overall 
height to a useful degree of accuracy.  There may be a combination of models, fitting techniques, and 
sampling techniques that will make this sampling method feasible for forest inventory.  
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The southeastern US produces more industrial timber than any other region in the world. Loblolly pine 
(Pinus taeda) and slash pine (Pinus elliottii) are two of the most important species planted in productive 
pine plantations.  Though both loblolly and slash pine grow in the same region, they prefer different site 
conditions, and therefore it is crucial to plant each one in specific site conditions to take advantage of 
their full potential.  It would be beneficial to land managers to have productivity comparisons of how they 
grow under similar conditions across a range of densities to allow for better decision making.   

This project will use data from a research trial which the Plantation Management Research Cooperative 
(PMRC) at the University of Georgia installed in 1995/96 in the Coastal Plain of southern Georgia and 
northern Florida.  The data will be analyzed to show the growth of loblolly and slash pine on different 
sites, over a range of different densities and intensive silvicultural treatments.  The outcome of the 
analyzes will show the differences between loblolly and slash pine though age 21.  

A comparison to the Swedish conditions and Scots pine (Pinus sylvestris) will also be made.  This will 
show how similar or different the silvicultural treatments are and how the growth and production differs 
from these southern pines.  Scots pine along with Norway spruce (Picea abies) are the most important 
species in the forest industry in Sweden and occupy 38% and 40%, respectively, of the standing volume 
in Sweden (Swedish NFI 2014).  

 
 


