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Exercise 4b: Using PC SAS to determine the "best" model for allometric data from a tree
growth trial at Hamakuapoko, Maui.

Objectives:

1. To apply the procedures learned in class and Exercise 3 to the analysis of
experimental data.

2. To determine the "best" model to predict biomass from diameter and height.

Background:
The measurement of tree biomass is important in forestry and agroforestry to

provide an estimate of the amount of wood that is present without cutting the trees.
Various methods of estimating biomass have been developed with varying degrees of
success. The measurement of basal diameter at 10 cm above the ground is very simple,
while measurement of the height of a growing tree is more difficult. Therefore, there is
considerable interest in finding a relatively simple procedure for collecting data which will
allow the estimation of tree biomass. Once the measurements are made, an equation must
be developed to allow prediction of tree biomass from the variables measured. The task
of this exercise is to develop an allometric equation to estimate tree biomass. (Allometric
is "other measure" or another way to measure something that is difficult to measure.)

The data are from a growth trial with Leucaena diversifolia on Maui (Provided by Dr.
J. Fownes). There were 2 plots of 9 trees each at 2 m x 1 m spacing (36 m  total area).2

Multiple-stemmed trees were treated as separate trees if they branched below 10 cm
height. This explains why there are more than 18 data. The data collected are (1) wood dry
weight (W), (kg/tree); (2) basal diameter (D), (cm, measured at 10 cm above the ground);
(3) height (H), (m). These variables are listed in this order in the data set.

The data should be plotted before proceeding with model development as this
permits you to see the trend of the data and the uniformity or variability (heteroscedasity)
of the data. If data are heteroscedastic, they must be transformed to normalize and
linearize the data. Plot the data before and after the transformation to see the effect. A
frequently used transformation for measurements such as these is the natural log (ln)
transformation. Variables which should be included for consideration are LOG(W), LOG(D),
and LOG(H). A common equation used for allometric equations is Y = aX . If this isb

expressed in log form it becomes ln Y = a + b lnX which is similar to the linear equation Y
= a + bX.

In model selection, consider whether or not both variables, D and H, are needed
statistically. Also consider the practical aspects of making the measurements and the
relative increase in accuracy of prediction relative to the work involved in collecting the
data.



Procedure:

1. The data set is in an Excel file on the class lab web page.

2. It will be helpful to create some additional variables to use in model development.
Equations which describe growth processes can be linear, curvilinear, or
exponential, depending on how the variables are expressed. For this exercise, the
log and squared terms may be appropriate. These terms can be created using Data
Transform.

3. You can add other variables that you believe are needed to give you the analysis
that you want.

4. You can use Regression and Stepwise or other options to develop your models.

5. Next Wednesday please turn in the printouts of the following items for the models
that you considered as potential models for this relationship.
1. Analysis of variance and parameter estimates
2. Plot of the residuals for the final selected model
3. A summary of the regression statistics (SSE, MSE, Rsq, Adj-Rsq, PRESS)
4. The prediction equation for the model which you consider the "best" model
5. An explanation of why you selected that particular model over the other

models.
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