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Abstract
The planning and implementation of the majority of professional measures and activities in forest production
management requires the knowledge of the basic quantitative elements (tree diameter, height, volume) and value elements
(value of wood volume). In that sense, the aim of this research was to define the relationship between the value of
timber and tree dimensions in beech forest thinning in Serbia (regression models, average growth rates, etc.). This will
make it possible to predict in advance some value parameters, to raise the quality level of thinning operation planning,
as well as to achieve better management of financial flows in the forestry sector (e.g. assessment of efficiency and
profitability). The sample consisted of 7,815 beech trees harvested by thinning (5,973 in high forests and 1,842 in
coppice forests), and the measurements included total volume and the volume and value of timber assortments.
The main scientific method applied in the study was the modelling method, and the analysis of causality between
the study elements was performed using mathematical-statistical methods, such as descriptive statistics and regression
and correlation analysis.
Based on the study results, the conclusions were as follows: (a) there is a high variability in timber value depending
on forest origin and assortment category, (b) the effect of the diameter at breast height on timber value is stronger (the
coefficient of linear regression R=0.52-0.83) than the effect of height (R=0.47-0.68), (c) the obtained regression models
are a very good description of the relation between diameter at breast height and total timber value (R=0.58-0.97 in
high forests and R=0.64-0.97 in coppice forests). An especially high quality model is the model which refers to the
effect of diameter at breast height on the value per tree (R=0.97 in high forests and coppice forests), (d) all models
show unequal distribution of the error along regression line (heteroskedasticity), but as this occurrence is more related
to large trees, which are relatively few in thinning operations, this does not affect the accuracy of timber value assessment
in thinning operations. The study conclusions point out that the timber value in beech forest thinning can be assessed
with relatively high reliability.
The obtained models can be used when it is necessary to know the total value of thinned material (aiming at the
determination of financial assessment of thinning efficiency), or when it is necessary to create the plans for selling the
felled timber (estimation of the potential revenue).
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Introduction
The planning and implementation of the majority
of professional measures and activities in the management of production processes in forestry requires the
knowledge of the basic quantitative elements (diameter, height, volume) and value elements (value of wood
volume). The knowledge on the above elements should
be based on a sufficiently large sample, professionally defined methods and procedures of basic data
processing, consistent carrying out of all activities on
data processing, precise analyses, and objective conclusions (Rankoviã and Vuèkoviã 2011). This study
should be, inter alia, a contribution to such knowl2013, Vol. 19, No. 1 (36)
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edge; it should provide good-quality information, but
also point to the possibility of implementation of definite methodological procedures (Anon. 2011) in similar future studies.
State of beech forests in Serbia
In Serbia, forests occupy the area of 2,252,400 ha,
with standing timber volume amounting to
362,487,418 m 3 and current volume increment
9,079,773 m 3. The dominant forest type in the growing stock are beech forests accounting for 29.3% per
area (660,400 ha), 42.4% per volume (153,836,670 m 3)
and 32.3% per volume increment (2,928,838 m3) (Bankoviã et al. 2009a, 2009b). Thanks to its adaptability to
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site conditions, beech has an exceptionally wide ecological valence in Serbia, both horizontal and vertical.
Excepting the far north (AP Vojvodina), beech occurs
throughout Serbia, at the altitudes between 100 and
1,700 m. It makes up about 50 different forest types
with another 32 tree species, and 17 species belong
to the categories of endemic, relic, rare and threatened
species (Medareviã and Miloðeviã 2005). The prevalent category is high forests with 53.1% of the area,
but there are a significant percentage of coppice forests (this is the consequence of historical circumstances - economic crisis caused by the frequent wars in
the region and in connection with this cutting beech
forests of high intensity over large areas, and errors
resulting from the previously used system of forest
management) with 46.9% of the area (Pantiã et al.
2003). Correspondingly, devastated forests account for
2.8% of the area, insufficiently stocked forests 37.4%,
and well-preserved forests 59.8% of the area. From the
structural aspect, even-aged forests are dominant
(78.4%), followed by all-aged forests (21.4%), and virgin
forests occupy only 0.2% of the area. The distribution of even-aged forest area per age categories is
quite unfavourable and accounts for: juvenile forests
3.7%, middle-aged 47.5% and maturing and mature
forests 48.8%. The distribution of beech forest total
volume per diameter categories (irrespective of structure) is balanced and accounts for: small-diameter trees
35.1%, medium-diameter trees 34.9% and large-diameter trees 30.0%. Currently, about 46,000,000 m 3 are in
the category of large-diameter (mature) trees, and about
54,000,000 m3 in the category of medium-diameter trees
(Medareviã et al. 2005, Bankoviã et al. 2009a, 2009b).
The above data point to an exceptionally high
ecological and economic significance of beech forests
in Serbia. Hence, the research of this natural resource
is an indispensable subject, particularly of socio economic disciplines. The resulting knowledge has both
a theoretic and a practical significance, not only at the
local, but also at the regional levels, taking into account the percentage of beech forests in Europe.
Aim, purpose and object of research and hypotheses
The basic aim of the research was to obtain goodquality numerical parameters of the relationship between timber value harvested by thinning in Serbia and
some elements of tree dimensions (regression curves,
average growth rates, etc.).
The basic purpose of the above aim was to evaluate the sums that can be used in the estimation of
the market value of thinned material in beech forests
in Serbia, and in creation of different future scenarios
which comprise the data on timber value (e.g. in the
2013, Vol. 19, No. 1 (36)
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calculation of insurance premiums (Holecy and Hanewinke 2006), timber selling (Anon. 2001, Anon. 2012),
assessment of effectiveness of thinning implementation, estimation of total income from wood (Matthews
2003), value analysis (Anon. 2013) in wood supply
chain (Uusitalo 2011), etc.). As some value parameters
would be known in advance, this would increase the
quality level of thinning operation planning, and create a reliable foundation for higher-quality management
of financial flows in the forestry sector (e.g. assessment of efficiency and profitability).
The subject of the research was the dimensions
(diameter at breast height and height) of beech trees
removed by thinning, and beech timber value.
The basic hypotheses, which were to be confirmed, are the following:
 There are differences in the variability of the
value of technical wood and cordwood per assortment
classes and diameter classes;
 There is a strong correlation between the study
parameters of timber value as a dependent variable,
and diameter at breast height (d) and height (h), as
independent variables;
 Effect of diameter (d) on the selected parameters of timber value (value of technical wood  M t , value of cordwood  Mc , timber value per tree  Mtr and
timber value per unit volume  MV ) is especially high,
so such models can be successfully applied in the
estimation of timber value.

Materials and methods
The main scientific method applied in the study
was the modeling method, and mathematical-statistical methods, such as descriptive statistics and regression and correlation analysis, were used in the analysis of causality between the study elements.
Timber value was assessed by the method of assessment and prediction (Keèa 2009), and correlation
and regression analyses were used for the more accurate estimation (Rankoviã and Vuèkoviã 2011). The first
step was the formation of a correlation matrix for the
evaluation of the strength of linear correlation between
individual variables of value structure and tree dimensions (diameter at breast height and height), and the
next step was the formation of the corresponding regression models (Hadþivukoviã 1991), used in the
analysis of the relationship between timber value (M)
and the diameter at breast height (d), and height (h).
The value of harvested wood volume was calculated based on the assortment structure of all felled
trees (volume of each of the assortment classes), divided into two units based on the silvicultural forms
of thinned forests (high forests and coppice forests).
ISSN 2029-9230
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This was followed by the calculation of timber value
per assortment classes by the multiplication of the
volume of each assortment category with the corresponding prices (PE Srbijaðume Pricelist) in  (rate
of exchange 21.03.2011) (this assessment operates
with the gross value of wood and means that production costs were not deducted, then it would be net
value, as it was the case in the document Study of
forest valuation and financing in Serbia (Anon. 2007)).
The value was expressed in four ways: total timber
value (M) was first divided into the value of technical wood (M t) and cordwood ( Mc ), and then the total
timber value was presented per tree (M tr) and per unit
volume (MV ). Thus, the total value of wood (M) is the
sum of technical wood (Mt ) and firewood (M c) without wastewood. In addition, the value of technical wood
generates inside the value following assortments: F
logs, L log, cordwood, logs of I, II, III classes and
round sticks.
The main data were collected during regular thinning of even-aged (high and coppice) beech forests
throughout Serbia (the territory of AP Kosovo and
Metohija is not included, nor the territory of AP Vojvodina, where beech forests occupy only 1,626 ha)
during 2009 (in 16 forest estates), at different altitudinal zones. Each tree was measured for diameter at
breast height (d), and after felling and delimbing, total length (h) and trunk diameters were measured at
2 m sections. Branch diameters were measured in the
middle of 1 m long sections. Trunk volume was calculated using a complex Smilians equation, and branch
volume was calculated using simple Hubers formula.
Total volume of trees above 3 cm diameter (Bankoviã
and Pantiã 2006) was calculated as the sum of the
volume of the above two volumes. The volume of individual assortment classes was calculated based on
the usual bucking of each felled tree, according to the
standards for forest wood assortments and the assessed wood defects.
Total number of treated trees was 7,815, of which
5,973 in high forests and 1,842 in coppice forests (Table 1). As in 2009 in central part of Serbia (state-owned
forests) 453,300 m 3 of beech timber was removed by
thinning (Anon. 2010), and as his research deals with
the volume of 11,392 m 3, it can be concluded that it is
about 2.5% of the total felled volume. In that sense,
from the quantitative and qualitative aspects, the sample structure can be considered as representative and,
as such, it is a reliable base for drawing valid conclusions.
The basic analysis of assortment structure was
performed using descriptive statistics (variability per
diameter classes). Regarding the distribution of the
number of trees per diameter classes, it was close to
2013, Vol. 19, No. 1 (36)
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Table 1. Number of measured beech trees in thinning per regions in Serbia in 2009
Region
East Serbia
Central Serbia
West Serbia
South Serbia
Ó

High forests
1,234
1,734
1,498
1,507
5,973

Forest origin
Coppice forests
94
/
1,010
738
1,842

Ó
1,328
1,734
2,508
2,245
7,815

Source: original

normal both in high forests and in coppice forests, with
a mild left skewness (Figure 1). In high forests, the
greatest number of trees was concentrated in diameter classes 17.5-37.5 cm, and in coppice forests in diameter classes 12.5-22.5 cm.
As for volume distribution per diameter classes
(Figure 2), the closeness to normal distribution was
even more pronounced, with a mild left skewness in
coppice forests. In high forests, the largest volume
was concentrated in diameter classes 42.5-62.5 cm, and
in coppice forests in diameter classes 22.5-32.5 cm.
Also, there was a similar situation in timber value distribution per diameter classes (Figure 3). In high
forests, the highest timber value was concentrated in
diameter classes 42.5-62.5 cm, and in coppice forests,
in diameter classes 27.5-37.5 cm.

d[cm]

Figure 1. Distribution
of
the
number of trees
per diameter classes (A  high forests, B  coppice
forests)
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d[cm]

Figure 2. Distribution of total timber
volume per diameter
classes (A  high forests,
B  coppice
forests)

d[cm]

Figure 3. Distribution of total timber
value per diameter
classes (A  high forests,
B  coppice
forests)
2013, Vol. 19, No. 1 (36)
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d[cm]

Figure 4. Distribution of technical
timber value per diameter classes (A 
high forests, B 
coppice forests)

d[cm]

Figure 5. Distribution of cordwood value per diameter classes (A 
high forests, B 
coppice forests)
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A very similar situation refers to the distribution
of the values of technical wood and cordwood per
diameter classes in high and coppice forests (Figures 4,
5). There is a somewhat higher deviation from normal
distribution in coppice forests (both technical wood
and cordwood). The value of technical wood of the
trees in high forests is concentrated in diameter classes 47.5-62.5 cm, and in coppice forests it is concentrated in diameter classes 32.5-37.5 cm. Cordwood
shows a considerably narrower range, so in high forests, the value is concentrated in diameter classes 37.557.5 cm, and in coppice forests in diameter classes 22.527.5 cm.
All the above facts prove that the basic data are
rather regularly distributed per diameter classes, so they
can be a rather reliable base (many statistical tests are
based on the assumption of normality) for the estimation of timber value, on the one hand, and the assessment of the relationship between timber value and the
elements of tree dimensions, on the other hand.

Results
The study results, which are based on the
processing of the collected data, are grouped in accordance with the following segments (parallel for high
forests and coppice forests):
 variability in the attained value within diameter
classes;
 correlation between timber value (Mt , M c, M tr
and M V ) and tree dimensions (d and h);
 regression models of the dependence of each
of the above parameters of timber value (M t , M c, M tr
and MV ) and the diameter at breast height (d), i.e. the
following regressions M t =f(d), M c =f(d), M tr=f(d) and
MV =f(d).
Variability
The variability of the value of technical wood and
cordwood per diameter classes is presented in the
diagram (Figure 6).
Based on the presented variability of timber value per diameter classes, it can be seen that it is higher in technical wood, and lower in cordwood. VariabilParameter

High forests
Mt

Mc

Mtr

d[cm]

Figure 6. Variability of the value
of technical wood
and cordwood per
diameter classes
(A  high forests,
B  coppice forests)

ity in technical wood value is higher in coppice forests (B), and variability in cordwood value is higher
in high forests (A).
Correlation
The correlation of the study timber value parameters and elements of tree dimensions is shown in
Table 2.
The data presented in the Table show that there
is a high and significant linear correlation between the
selected parameters of timber value and the elements
of tree dimensions. Compared to height (h), the diameter at breast height (d) shows regularly a higher level of correlation with the parameters of timber value
(M t , Mc , M tr and MV ).
Regression models
The base for a more in-depth research was defined
by previous studies, so this time the focus is exclusively
Coppice forests

MV

Mt
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Mc

Mtr

MV

Table 2. Pearson's product moment
correlations of observed variables*

Correlation 0.7422 0.7417 0.8323 0.5221 0.6577 0.8106 0.8097 0.5944
p-value**
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Correlation 0.5939 0.5616 0.6575 0.5192 0.4667 0.6810 0.6137 0.5673
h
m
**
p-value
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
* Sample size of high forests was 5,973 and sample size of coppice forests was 1,842.
** P-values below 0.05 indicate statistically significant non-zero correlations at the 95%
confidence level.
Source: original
d

cm
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on the effect of diameter at breast height on timber
value. The results of the tested dependences Mt =f(d),
M c=f(d), M tr=f(d) and M V =f(d) are presented in tabular
form (Table 3) and in diagrams (Figures 7-10).

N. RANKOVIÃ ET AL.

In the obtained regression models of timber value depending on the diameter at breast height, all
parameters and correlation coefficients (t-test parameters, F-test correlation coefficients) are also statisti-

High forests

Coppice forests

Value of technical wood
Mt=f(d) >SQRT Mt=f(SQRT d)
SQRT Mt=10.664+2.565·SQRT d
(80.69) (115.44)
2
R =0.69 R=0.83 F(1, 5972)=13,326.67
2
Mt=(10.664+2.565·SQRT d)
Value of cordwood
Mc=f(d) >ln Mc=f(ln d)
ln Mc=3.060+1.619·ln d
(79.76) (147.02)
2
R =0.78 R=0.89 F(1, 5972)=21,615.49
1.619
Mc=0.047· d
Wood value per tree
Mtr=f(d) >ln Mtr=f(ln d)
ln Mtr=5.944+2.658·ln d
(195.56) (304.64)
2
R =0.94 R=0.97 F(1, 5972)=92,802.23
2.658
Mtr=0.003·d
Wood value per volume unit
MV=f(d) >ln MV=f(ln d)
ln MV=2.473+0.255·ln d
(153.94) (55.33)
2
R =0.34 R=0.58 F(1, 5972)=3,061.46
0.255
MV=11.86·d

Value of technical wood
Mt=f(d) >SQRT Mt=f(SQRT d)
SQRT Mt=5.749+1.493·SQRT d
(39.88) (50.04)
2
R =0.58R=0.76 F(1, 1841)=2,503.50
2
Mt=(5.749+1.493·SQRT d)
Value of cordwood
Mc=f(d) >ln Mc=f(ln d)
ln Mc=3,990+1.910·ln d
(67.27) (99.13)
2
R =0.84 R=0.92 F(1, 1841)=9,826.11
1.91
Mc=0.019·d
Wood value per tree
Mtr=f(d) >ln Mtr=f(ln d)
ln Mtr=5.595+2.516·ln d
(120.49) (166.69)
2
R =0.94 R=0.97 F(1, 1841)=27,784.76
2.516
Mtr=0.004·d
Wood value per volume unit
MV=f(d) >ln MV=f(ln d)
ln MV=2.654+0.184·ln d
(167.81) (35.71)
2
R =0.41 R=0.64 F(1, 1841)=1,275.45
0.184
MV=14.21·d

Table 3. Regression models for calculation
of timber value (in parenthesis are t-statistics of regression parameters)

d[cm]
d[cm]

Figure 7. Regression model Mt =f(d) to calculate value of technical wood (A  high forests, B  coppice forests)
2013, Vol. 19, No. 1 (36)

Figure 8. Regression model Mc=f(d) to calculate value of
cordwood (A  high forests, B  coppice forests)
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157

BALTIC FORESTRY
RELATIONSHIP BETWEEN THE VALUES OF BEECH TIMBER /.../ AND TREE DIMENSIONS /.../

N. RANKOVIÃ ET AL.

cally significant. This point to a conclusion that the
study models can well be used in the assessment of
timber value in beech forest thinning in Serbia (error
below 5%).

Discussion and conclusions

d[cm]

Figure 9. Regression model Mtr=f(d) to calculate wood value per tree (A  high forests, B  coppice forests)

d[cm]

Figure 10. Regression model MV =f(d) to calculate wood value per volume unit (A  high forests, B  coppice forests)
2013, Vol. 19, No. 1 (36)
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The observed variability in the value of technical
wood and cordwood in high forests and coppice forests can be explained by a simpler assortment structure of coppice forests (prevalence of cordwood), so
the changes in tree value within the same diameter class
are considerably lower. Based on the above regression
models, in the design of beech forest thinning, despite
the minor differences in variation, such a situation
should not be a great obstacle to the assessment of
the value of timber to be removed from the stand.
The study of the effect of d and h on timber value shows that the obtained linear correlation coefficients are mainly greater in high forests than in coppice forests (Table 1). This implies that also the estimation of timber value in future high forest thinning
can be characterised as more reliable. However, this
does not diminish the potential application of such
estimations in coppice forests, because it is not the
case of critical differences, especially if it is borne in
mind that, in all tested cases, there was a high significance of correlation coefficients (error below 5%).
Regarding the regression models of the dependence of timber value on the change in diameter at
breast height, it can be seen that all models, except
the one related to technical timber, are potential forms
(potential form produces even higher correlation coefficients than the linear form, which was used as the
first step in the assessment of the effect of tree dimension elements on timber value, together with the
already emphasised high significance per all elements)
(M=a·d b). Thus, in cordwood, the increase in diameter at breast height by 1% would increase the value
by about 0.16% in high forests, and by about 0.19%
in coppice forests. The same increase in diameter at
breast height could cause the timber value per tree to
increase by about 0.27% in high forests and by about
0.25% in coppice forests. Regarding the timber value
per unit volume, the change in diameter at breast height
would increase the value by about 0.26% in high forests and by about 0.18% in coppice forests.
It can also be seen that the highest coefficient of
determination (both in high forests and in coppice
forests) occurs in the model which correlates the diameter at breast height (d) and timber value per tree
(M tr), which, together with a high significance per all
tested elements, recommends this model for the assessment of timber value in beech forest thinning in SerISSN 2029-9230

BALTIC FORESTRY
RELATIONSHIP BETWEEN THE VALUES OF BEECH TIMBER /.../ AND TREE DIMENSIONS /.../

bia. From the aspect of the assessment procedure, this
practically means that it is necessary to measure the
diameters of trees marked for thinning, then to calculate the timber value of each tree based on regression
equations, and finally by adding all individual values,
to estimate the total sum that can be expected from
the selling of felled timber. In the procedure, disregarding the minor differences in parameter sizes, special
equations should be used for high forests and coppice forests, because the potential error could be
multiplied on account of the number of trees. Also, in
this procedure, unequal distribution of regression error along regression line (heteroskedasticity) should
be taken into account, which is clearly seen in the
diagram (Figure 9). However, the elimination of the
error was not carried out (Jovièiã 1981), because it is
assumed that the case in which the error could have
a perceptible effect (high percentage of large-sized
trees) is exceptionally rare in thinning.
The following conclusions can be drawn based on
the study results:
 High variability in timber value depending on
forest origin (high forests and coppice forests) and
assortment category (technical timber and cordwood);
 High linear correlation between the study elements of tree dimensions (d and h) and timber value
(M t, Mc , M tr and M V );
 The effect of the diameter at breast height (d)
on timber value is stronger than the effect of height
(h), because linear correlation coefficients between
timber value and diameter at breast height (R = 0.520.83) are greater than those between timber value and
height (R = 0.47-0.68);
 The obtained regression models present a very
good description of the relation between diameter at
breast height (d) and timber value (M t , M c , Mtr, M V ) R = 0.58-0.97 in high forests and R = 0.64-0.97 in coppice forests;
 Regression model which addresses the effect of
diameter at breast height (d) on the value per tree (M tr)
is of very high quality  R = 0.97 in high forests and
coppice forests;
 All models show unequal distribution of the
error along regression line (heteroskedasticity), but as
this occurrence is more related to large trees, which
are relatively few in thinning operations, this does not
jeopardise the accuracy of results in the procedures
of timber value assessment in thinning.
The above conclusions point out that the assessment of timber value in beech forest thinning in Serbia can be performed with relatively high reliability. The
focus should be on the application of the model which
addresses the effect of diameter at breast height ( d)
on timber value per tree (Mtr ). Thus, for example, start2013, Vol. 19, No. 1 (36)
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ing from the fact that total harvested beech wood in
2009 in state forest thinning amounted to 453,300 m3
(2010), it could be estimated that its value amounted
to  14.95 mil. To be exact,  13.74 mil was harvested
in high forests (90.5%), and  1.21 mil in coppice forests (9.5%).
The obtained models should be used when it is
necessary to know the total value of thinned material
(aiming at the financial assessment of thinning efficiency), or when it is necessary to create the plans
for selling of felled material (estimation of the potential revenue). In the latter case, advantage should be
given to the models which treat separately technical
wood (M t) and cordwood (M c), because the function
of these two wood categories is different, which is
reflected also on potential users, i.e. buyers.
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ÂÇÀÈÌÎÎÒÍÎØÅÍÈÅ ÊÀ×ÅÑÒÂÀ ÄÐÅÂÅÑÈÍÛ È ÐÀÇÌÅÐÀ ÁÓÊÎÂÛÕ ÑÒÂÎËÎÂ,
ÑÐÓÁËÅÍÍÛÕ ÏÐÈ ÏÐÎÐÅÆÈÂÀÍÈßÕ Â ËÅÑÀÕ ÑÅÐÁÈÈ
Í. Ðàíêîâè÷, Ä. Ïàíòè÷ è Ë. Êå÷à
Ðåçþìå
Öåëüþ äàííîãî èññëåäîâàíèÿ áûëî îïðåäåëåíèå ñîîòíîøåíèÿ êà÷åñòâà äðåâåñèíû è ðàçìåðà ñòâîëîâ â
ïðîðåæèâàíèÿõ, ïðîâîäèìûõ â íàñàæäåíèÿõ áóêà â Ñåðáèè. Ìàòåðèàëîì ïîñëóæèëè 7815 áóêîâûõ ñòâîëîâ,
ñðóáëåííûõ ïðè ïðîðåæèâàíèè 5973 â âûñîêîñòâîëüíûõ ëåñàõ è 1842 â íèçêîñòâîëüíûõ ëåñàõ, ïðè ýòîì îïðåäåëÿÿ èõ
îáùóþ êóáàòóðó è êóáàòóðó è êà÷åñòâî îòäåëüíûõ ñîðòèìåíòîâ.
Â êà÷åñòâå îñíîâíîãî íàó÷íîãî ìåòîäà ïðèìåíÿëñÿ ìåòîä ìîäåëèðîâàíèÿ, ïðè ÷åì â öåëÿõ àíàëèçà ïðè÷èííîñëåäñòâåííîé ñâÿçè ìåæäó èññëåäóåìûìè ýëåìåíòàìè ïðèìåíÿëèñü òàêæå è ñîîòâåòñòâóþùèå ìàòåìàòè÷åñêèå è
ñòàòèñòè÷åñêèå ìåòîäû, òàêèå êàê îïèñàòåëüíàÿ ñòàòèñòèêà è ðåãðåññèîííûé è êîððåëÿöèîííûé àíàëèç.
Íà îñíîâå ïîëó÷åííûõ ðåçóëüòàòîâ, ìîæíî ñäåëàòü ñëåäóþùèå âûâîäû: (à) íàáëþäàåòñÿ ÷åòêàÿ âàðèàáåëüíîñòü
êà÷åñòâà äðåâåñèíû â çàâèñèìîñòè îò òèïà ëåñà è êàòåãîðèè ñîðòèìåíòîâ, (á) íà êà÷åñòâî äðåâåñèíû ñèëüíåå âëèÿåò
äèàìåòð ñòâîëà (êîýôôèöèåíò ëèíåéíîé ðåãðåññèè R=0.52-0.83) ÷åì åãî âûñîòà (R=0.47-0.68), (â) èç ïîëó÷åííûõ
ðåãðåñèîííûõ ìîäåëåé õîðîøî âèäíà ñâÿçüìåæäó ïîïåðå÷íèêîì è êà÷åñòâîì äåðåâà âöåëîì (R=0.58-0.97 â
âûñîêîñòâîëüíèê and R=0.64-0.97 â íèçêîñòâîëüíûé ëåñ), ïðè ÷åì îñîáåííî çíà÷èòåëüíàÿ ìîäåëü, ïîêàçûâàþùàÿ
âëèÿíèå ïîïåðå÷íèêà íà êà÷åñòâî êàæäîãî îòäåëüíîãî ñòâîëà (R=0.97 â âûñîêîñòâîëüíèê è íèçêîñòâîëüíûé ëåñ), (ã) âî
âñåõ ìîäåëÿõ íàáëþäàåòñÿ íåîäèíàêîâîå ðàñïðåäåëåíèå êîëè÷åñòâà îøèáîê íà ëèíèè ðåãðåññèè (ãåòåðîñêåäàñòè÷íîñòü),
íî, òàê êàê ýòî ÿâëåíèå áîëåå õàðàêòåðíî äëÿ ñòâîëîâ áîëüøîãî ðàçìåðà, êîòîðûå ðåäêî âñòðå÷àþòñÿ ïðè
ïðîðåæèâàíèÿõ, òî÷íîñòü îöåíêè êà÷åñòâà äðåâåñèíû ýòèì íå óìåíüøàåòñÿ. Ðåçóëüòàòû èññëåäîâàíèÿ ïîçâîëÿþò
ñäåëàòü âûâîä, ÷òî ïðè ïðîðåæèâàíèÿõ è ðóáêàõ óõîäà äîâîëüíî òî÷íî ìîæíî îöåíèòü êà÷åñòâî äðåâåñèíû â áóêîâûõ
ëåñàõ.
Ïîëó÷åííûå ìîäåëè ìîæíî èñïîëüçîâàòü ïðè îöåíêå îáùåãî êà÷åñòâà äðåâåñèíû ïîëó÷åííîé ïðè
ïðîðåæèâàíèÿõ áóêîâûõ ëåñîâ (â öåëÿõ îïðåäåëåíèÿ ôèíàíñîâîé öåëåñîîáðàçíîñòè ïðèìåíåíèÿ ïðîðåæèâàíèé) èëè
ïðè ïëàíèðîâàíèè ñáûòà ñðóáëåííîãî ìàòåðèàëà íà ðûíêå (îöåíêà âîçìîæíîé ïðèáûëè).
Këþ÷åâûå ñëîâà: äèàìåòð, âûñîòà, çíà÷åíèå äðåâåñèíû, áóê, ïðîðåæèâàíèå, Ñåðáèÿ
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