DETERMINATION OF STEM PROFILES IN PICEA ABIES

by

JESPER STAHL MADSEN
(abstract)

The Danish Land Development Service leads an investiga-

tion of produktion in second generation Picea Abies on the

moorland and in this connection measurments of the form

(profile) of 1014
been selected out
and various yield

These data have
cally in order to

trees have been taken. These trees have
of 169 stands representing different ages
classes,

been dealt with mathematically/statisti-
find an expression which can describe the

profile of a single tree when only a few data of the stand

and tree are available.

Orthogonal polynomials have made it possible to describe

known stem profiles with great accuracy. The relative dia-

meter a; of a tree can be described as follows

q; kg o+ kg Po(xy) o+ ks Polxy) + kg Palxy) + kg, Ppixg)

where

Q; di/H H is the tree height.

ko - k4 are polynomial constants

P, - P4 are orthogonal polynomials from degree 1 to &4

X. ln(hi/H + 0.1)

di is the diameter of the tree at height hi‘

The logarithmic

transformation of the relative height makes

the expression usefull in a description of the profile of

the whole tree from root to top. This is so because the
transformation "stretches" the lower part of the stem where

the greatest change in shape occurs.
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Orthogonal polynomials secure independent estimation of
the constants ko - ké which in term permit an analysis of
their dependence on known data of tree measurements.

Multiple linear regression has made it possible to for-
mulate an expression of how the five constants (ko - kq)
are dependent on the height of the stand, the diameter at
breast height, the age and perhaps on the standard of the
stand density. Provided you have a known tree height it is
possible to estimate the tree diameter at a specific height
and this permits a theoretical cutting up of the trees that

are felled at a planned cutting.
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