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SAMPLING UNITS FOR ESTIMATING
PARAMETERS

To obtain information regarding parameters of a stand or forest area, the most
common practice is to use sample plots. The sample plot is the unit for record-
ing information and measurements. In most cases, this corresponds to the basic
sampling unit. In cluster sampling, the basic sampling plot is subdivided into
several subplots.

For many years, the most common sample plot has been a unit of fixed
area. This results in a probabilistic procedure for selecting trees around a
sample point; the probability of selection is constant and equal for all indi-
viduals that make up the population of the fixed-area plot. It is also possible
to use a sampling procedure in which the probability of selecting a tree is
variable and depends on some dimension of the tree. This is the case for
sampling with probability proportional to size, commonly known as PPS
sampling. Distance methods, which typically measure only the n closest
trees, are another example of sampling procedures where the probability of
selecting trees varies.

The choice of using plots of fixed or variable size depends on the practi-
cality of their use in addition to theoretical considerations. In general, it is
more efficient to use a plot where trees are selected with a probability pro-
portional to the variable of interest. For example, if one is interested in the
estimation of volume of a stand, it will be more efficient to use PPS sampling
since the selection of sample trees is proportional to their basal area, which is
closely related to volume. On the other hand, if one is interested in determin-
ing the number of trees in a stand, it will be more efficient to use fixed-area
plots.
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11-1. THE FACTOR CONCEPT

In most analyses of forest inventory data, measurements are summarized and
expressed on a per unit area basis (per acre for the English system and per
hectare for the metric system). Sample measurements are scaled to per unit area
measurements using a ratio of unit area to associated sample area:

__ unit area 11-1
' sample area; (-
where TF; = expansion factor of ith sample tree

unit area =43,560 ft* (1 acre) or 10,000 m? (I ha)
sample area; = size of sampling unit (ft* or m?) associated with ith tree

Each tree selected for measurement represents TF trees per unit area. For.
example, if 0.2-acre fixed-area plots are used, each tree sampled will represent
(1/0.2) = 5 trees per acre as, illustrated in Fig. 11-1.

The expansion factor shown in eq. (11-1) is often referred to as the rree
Jactor since it gives the number of trees per unit area that each sample tree
represents. Depending on the type of sampling unit used, the tree factor may be
constant or may vary by tree size or some other factor. The number of trees per
unit area is obtained by summing the tree factors for each tree on the plot. If
tree factor is constant for all sample trees, trees per unit area may be obtained
by multiplying the constant tree factor by the number of trees per plot.

The expansion factors for other tree characteristics (XF,), such as basal area

or volume, are obtained by multiplying the value of the characteristic, X;, by
the tree factor:

FIG. 11-1. The factor concept. Each tree on a 0.2-acre plot represents 5 trees per acre.
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