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Summary

This study was conducted on naturally growing Pinus brutia Ten trees in
the stand area (Zawita, , Atrush, Amadiya) and (30) samples were randomly
selected to cover different densities (high, medium, low) and an area of (1006)
m” per sample in order to model the relationship between the size of the stem
and the surface area of pine trees at different densities, as well as to verify that
the integration of the square radius of the diameter gives us the size of the
wooden trunk of the tree stem and also the use of size to estimate the surface
area of the tree stem and its form factor. This gives the forestry administrator to
know the effect of the degree of taper on the size of the wooden trunk, so I took
a function tree from each sample of the study samples, in which the diameter
was measured diameter at brest height chest level and its cross sections at
different levels, starting from ground level and down to the lowest diameter (7)
cm, adding taking measurements (diameter at brest height , total height, crown
center height, and the area of crown coverage), and estimated the average
diameter and height of the sample, as well as the area of coronary coverage of
the function tree, and this was conducted in the summer of (2022) AD, after all
the data, the data analysis was conducted for the purpose of preparing
mathematical models for estimation using linear and nonlinear regression
methods, and in order to choose the best equation that represents the field data,
statistical measures were used, represented by the determination coefficient R2,
the standard error attributed to the rate S.E and the analysis of the remainders.

The statgraphic program has been used to prepare equations that are of
great economic importance, especially in making administrative decisions in the
various development processes that take place in these forests, such as
mitigation or investment. Therefore, this study sought to find a set of equations
that describe the relationships between the squared radius and the tree variables
represented by the average diameter, height, and number of trees per unit area.
Also, by integrating the selected equations, we arrived at an estimate of the size
of the main stem or any wooden piece of the wooden trunk, in addition to
estimating the shape factor for the size of the stem and the surface area.
Therefore, we see that these equations are among the requirements of forest
administrators, and by relying on the model to make sound administrative
decisions towards sustainable forest management, Decisions were taken to
conduct development operations and planning for the management of the
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Berutian pine trees according to sound scientific foundations, and the results
were as follows: -

First: Taper equations:

The taper equation was estimated from data collected in the field for
various densities (high, medium, low). This data includes (the diameter at chest
level, the diameters of the stem at different levels of height for the indicator
tree, and the total height) in the trees in which these trees grow for the study
area. And entering this data into the statgraphic program, which contains many
linear and non-linear regression methods to estimate the constants of the
mathematical model for the various functions that were chosen to find the best
function that represents the degree of taper of the Brute pine trees, where the
following simple linear regression equation was chosen:

r=-0.5231+1.41002 (h,-hi)
S.E=1.68 M.A.E=1.2

A taper equation was installed for each of the three densities (high,
medium, and low) independently, as follows:-

A- Taper equation for high density: - The best equation was chosen to
estimate the degree of taper of trees at high densities after taking field
data and then relying on preparing mathematical models to estimate the
degree of taper based on the degree of diameter decrease at different
levels of the height of the measuring point for trees with high densities.
Many have been used. From the equations proposed by the researchers |
used the statagraphic program. The method of multiple and non-linear
regression in establishing the constants of the mathematical model was
chosen as the best according to statistical standards, and the chosen
equation was:

H-—hi
P=0.31277D( ——s) 220798
H-1.3

R?=0.96 S.E=7.56959

B _Taper equation for medium density: The degree of competition in this
type of tree is less between trees. This is due to the increase in the

b
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distance available for each tree, as well as the variation in the width and
length of the crown. To find the best equation in estimating the degree of
tree taper for these trees, through the use of the statagraphic program and
various regression equations, we arrived at choosing the following
equation. :-

?=0.28776 D* (Lniy> 24634
H-—1.3
S.E=15.4685 R’=0.97

C- Low density taper equation: Competition in this type of tree is lower,
so we find that trees tend to form large and developed crowns due to the lack of
competition for light and nutrients, which leads to an increase in the degree of
taper, as the shape of the stem is as close as possible to a cone. To select the
best equation, statistical measures were used, and the following equation was
chosen: -

r220’25 169D2( H_hi )2410541
H-1.3

R*=0.94 S.E=21.0178
Second: Size equations for Bruti pine trees using the taper method: -

The taper method is of wide importance as it gives accurate results in
estimating size. This is because the shape factor greatly affects estimating tree
size, because the degree of tree stem taper is affected by the diameter and length
of the crown and the surface area of the crowns. The density of the arbor plays a
fundamental role in changing the characteristics of the individual tree, which in
turn 1s reflected in the shape and size of the stem. After the best equation was
selected for the different densities, by substituting the area into a circle and
taking the integration of the equation to transform the equation from the area
equation to the volume equation, the volume equation was arrived at by the
integration method for densities. The three (high, medium, low) as follows:-

A- Volume equation by taper method for high density

V=0.0000148D> (2=0L)3 20728
H-1.3

B -Volume equation using the taper method for medium density

V=0.000087907 D* (104264

H—13)
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C-Volume equation by taper method for low density:-

V=0.000008483D%( ——b)*10%4!
H1-1.3

Third: the natural size factor:

We note that there is a large variation in the degree of taper depending on
the densities of the trees in which the trees grow, and the degree of taper has a
relationship with the size of the tree, and that the variation in diameter at chest
level, heights and the degree of taper of trees is greatly affected by the density
of the crowns and the length of the crown, so data was taken from different
geographical locations to determine the shape factor. For different growing
densities of Brutia pine trees (P.brutia). The natural shape factor of trees is
represented by a relationship between the volume used from the volume
equation at high densities, which was chosen from the table, and the volume of
a cylinder of the same diameter and height.

A- The equation for the natural size factor of Bruti pine trees at high densities:-

0.0000148(D3) (Am1)3:20728

Al H-1.3
' ”dzh 0.00007854d?h;

B- The natural size shape factor equation for Bruti pine trees at medium

densities:-
L 0.00087907D3(A—1Ly3.4264
A= - H—1.3
P larn 0.00007854d7 hi

C- The equation for the natural size factor of Bruti pine trees at low densities:

3, H1-Rj 310541
P ~0.000008483D3( L 13)
1

2dih 0.00007854d? hi

Fourth: Choosing the equation for the surface area of the tree trunk:
To estimate the surface area of the stem of the Brute pine tree, the data collected
in the field from the trees of the Brute pine tree, amounting to (30) randomly
sampled for various densities, was used by the statgraphic program and the
regression methods included in the program, and the tapering equation was
reached for the various densities, which is

4Vbo

—21tf ydx = (h1 — hl)2+1

d
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Fifth: The natural shape factor of the surface area of a pine tree stem

Based on the extracted surface area, the normal shape factor for the
surface area of a stem was found, and the equation was:-

0.5
j— 2(1:10508+1) 09345

1.10508+2

The equations for the natural shape factor of the surface area of the
tree stem were also reached for the three densities:-

A- The natural shape factor of the surface area of tree trunks for high
density:-

_2(2.20798+1)%5
2.20787+2

=0.851

B- The normal shape factor of the surface area of the tree trunk for
medium density:-

_2(2.24634+1)%°
2.24634+2

=0.848

C- The normal shape factor of the surface area of tree trunks for low
density:-

_2(2.1054+1)%5
2.21054+2

=0.7564
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From the above, it is clear that the natural shape factor of the stem’s
surface area was more accurate in estimating the shape of the tree stem
than previously
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