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Static stability of forest stands in the seventh altitudinal vegetation

zone in Slovakia

B. KONOPKA, J. KONOPKA

Forest Research Institute Zvolen, Zvolen, Slovak Republic

ABSTRACT: Models evaluating static stability (resistance to breaking or uprooting of trees caused by wind, snow or ice) of forest
stands in the seventh altitudinal vegetation zone were determined. The empirical material came from 180 research plots (High Tatra
and Low Tatra Mountains) established within the research project Research on Methods for Mountain Forest Management Based
on Sustainable Development. Static stability was characterized by the slenderness ratio that was calculated from the mean height
and diameter of target trees. Then the particular forest stands were categorized with regard to slenderness ratio, mean diameter
and absolute site class using either tables or graphic models. Particularly, four static stability classes were made up: 1 — very good,
2 — good, 3 — sufficient, and 4 — insufficient. Practical application of the models is shown for forest stands grown in the area of

Vajskova and Lomnista valleys.
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The seventh altitudinal vegetation zone (AVZ; spruce
zone) covers an area of 41,177 ha, slightly more than 2%
of'the total Slovak forest area. This AVZ is mostly covered
by the forest site type characterized as Sorbeto-Picetum
(68% of its area). The seventh AVZ is located at an altitude
from about 1,250 to 1,600 m. Mean annual temperatures
are between 2 and 4°C. Annual sums of precipitation
range from 1,100 to 1,600 mm. Most forest stands are
categorized as protective forests that fulfil mainly public-
beneficial functions (LESOPROJEKT 2002).

The original forests were mostly made up of sparse
stands or groups of trees with Norway spruce as a domi-
nant tree species, although dense mountain pine stands
also occurred at higher altitudes within this AVZ. In ad-
dition, except spruce and mountain pine, in the High Tatra
and Low Tatra Mountains, some forests are composed of
European larches and cembra pines, while also sycamore
maples and mountain ashes grow in the seventh AVZ. The
height and diameter growth of trees is limited strongly by
extreme climatic conditions and rather short growing sea-
sons. Tree crowns of conifers are very long, their branch
and needle mass in the upper tree parts is often reduced by
frequent winds (flag-like crowns). The stems are strongly
taped with large root swellings.

Scientists’ attention has been focused on forest ecosys-
tems growing in the seventh AVZ (the term “mountain
forests” is often used for them as well) mainly with
regard to worsening health conditions of trees. Decline
of forests on some plots located in the seventh AVZ
was demonstrated through monitoring of forest health
that is performed by the staff of the Forest Research
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Institute Zvolen. For instance, a significant rise in ozone
concentration with altitude was observed. High ozone
concentration, nitrogen and sulphur depositions accu-
mulating in the soil, climatic extremes and some other
harmful agents, individually or in combination, cause the
weakening of forest ecosystems or even their collapse
(BUCHA 2002). The results obtained by the staff of the
Institute for Forest Management Planning Zvolen — Le-
soprojekt also showed that as much as 90% of the forest
area in the seventh AVZ were considered as endangered
by air pollution of different intensities (the A, B, and
C zones having high, medium and low concentrations
of air pollution, respectively). The C zone with a low
air pollution load, i.e. existing growth conditions allow
spruce trees to survive no more than 60 years, is the most
frequent in this AVZ.

Recently, mainly the issues of reclamation measures
(e.g. liming and fertilizing) in forests of the seventh AVZ
weakened by air pollution or other agents have been
studied. Effect of ipidofauna on stand structure devel-
opment in mountain forests was analysed by STOLINA
(1969). KONOPKA (1973) studied the static stability (the
term was used mostly in the former Czechoslovakia to
quantify the resistance of trees to breaking and uproot-
ing caused by wind, snow or rime) of mountain forests.
A research project dealing with methods for mountain
forest management based on principles of sustainable
development has been running in the Forest Research
Institute Zvolen under leadership of Dr. Martin Moravcik
in the last four years. Part of it, a particular sub-project
Protection of Mountain Forests Against Main Kinds of
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Harmful Agents (coordinated by Prof. Julius Novotny)
dealt also with static stability issues.

Previous research results concerning static stability in
Norway spruce can be summarized as follows:

Resistant stands have observable variability of diam-
eter, height, and volume structure, long and symmetrical
crowns. In contrast, unstable stands have low variability of
these parameters and rather short and often asymmetrical
crowns.

Static properties of particular trees in stands with high
variability of diameter, height and volume are better than
in those with low variability of the parameters. For in-
stance, comparison of stands damaged by wind and those
which resisted to the same storms showed these values
(KONOPKA 1973):

Stands Undamaged

Static characteristics damaged &

: stands

by wind

Crown proportion index (%) 47 78
Height of centre of gravity 68 47
expressed from stem length (%)
Slenderness ratio 0.83 0.72

In the particular spruce stands, the best static charac-
teristics were recorded for the thickest and usually also
highest trees (i.e. dominant and co-dominant ones).

The aim of the paper is to define static stability of spruce
stands growing in the seventh AVZ. Another aim is to de-
termine criteria for objective evaluation of static stability
in these particular spruce stands.

MATERIALS AND METHODS

The empirical material came from 180 research plots
established in the seventh AVZ (High Tatra and Low Tatra
Mountains) by the staff of the Forest Research Institute
Zvolen in the framework of Research Project Research
on Methods for Mountain Forest Management Based on
Sustainable Development (MORAVCIK et al. 2002). De-
signs of the plots and measurement methods common in
the Slovak forest inventory practice were used (SMELKO
et al. 1996). The research plots represented forest stand
conditions typical of the seventh AVZ (especially particu-
lar forest site types) as well as diameter and age structures
of stands (JANKOVIC 2000). Part of the research plots

was linked to the system used for the monitoring of forest
conditions ICP Forest established in the 16 x 16 km net.
Research plots were arranged on a 500 x 1,000 m grid.
The plots were circular with the size between 200 and
1,000 m?, containing a minimum number of 25 trees.

Mensurational data from 15-30 dominant and co-domi-
nant spruce trees were obtained on each plot. These trees
were labelled as “target trees” (representing the most vital
and stable component of forest stand). The information on
diameter at breast height (d, ,) and tree height (4) was used
to calculate slenderness ratio by the formula (4/d, ;) x 100.
The values of absolute site classes for spruce (represent-
ing tree height at the age of 100 years) were determined.
Mean values of slenderness ratio for the particular plots
were fitted with regard to mean values for diameter and
according to the groups of absolute site classes (< 16,
18-22, > 24). Hence, fitted (reference) values of slender-
ness ratio for target spruces with respect to their mean
diameters and absolute site classes were available. Since
the real mean values for slenderness ratios in the stands
dispersed broadly along the fitted line, standard deviation
was calculated (Sy) and used to delimit the particular static
stability classes for spruce stands. The four static stability
classes were made up:

Interval of values for

Static stability classes .
Y slenderness ratio

1. very good y<@-5)

2. good y<yandy>p-Sy
3. sufficient y>yandy<y+Sy
4. insufficient y=y+Sy

y —fitted values of slenderness ratio
y—mean values of slenderness ratio in particular stands

These empirical models of static stability for moun-
tain spruce stands (i.e. only for the seventh AVZ) are
presented in both tabular and graphic form. To classify
the static stability of particular stands using data from
forest management plans a computer program was made
up (programmed by Ivan Pobis, Forest Research Institute
Zvolen). The program also ensures visualization of for-
est stands classified into particular static stability classes
in a map form. A detailed procedure is as follows: mean
values of diameter, tree height and absolute site class for
the spruce stand are taken from data provided in the forest
management plan. Consequently, the value of slenderness

Table 1. Values of slenderness ratio for target spruce trees on the research plots in the seventh altitudinal vegetation zone

Mean diameter of target

Absolute site class (tree height at age of 100 years) for spruce

trees (cm) 16 and less 18-22 24 and more
10 0.731 0.771 0.778
20 0.672 0.721 0.741
30 0.613 0.671 0.704
40 0.554 0.621 0.667
50 0.495 0.571 0.630
Standard deviation 0.087 0.085 0.086
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ratio is calculated. Static stability class for the particular
spruce stand is determined according to Table 2 or Fig. 2,
by using absolute site class, mean diameter and slender-
ness ratio as input data. Forest stands without spruce as the
main tree species or those with mean diameter less than
10 cm are not classified.

As an example, we show the results of static stability
classification for a complex of forest stands in Vajskov-
ska and Lomnista valleys (southern part of the Low Tatra
Mountains). The mentioned computer program and data
from recent forest management plan were used for the
classification.

RESULTS

Empirical models of static stability for forest stands in
the seventh altitudinal vegetation zone

The mean values of slenderness ratio for target spruce
trees on the research plots respecting their mean diameter
divided into groups of absolute site classes (< 16, 18-22,
>24)are in Fig. 1. The fitting lines for correlations between

the values of diameter and slenderness ratio are shown for
the particular grouped absolute site classes as well.

The results show that the fitted values of slenderness
ratio for target trees of spruces are significantly lower (i.e.
higher resistance) in the worst site classes (16 and less)
than in the best ones (24 and more).

The values of slenderness ratio for target spruce trees on
the research plots in the seventh AVZ for different absolute
site classes and mean diameters, as predicted by the fitted
linear function are given in Table 1.

Slenderness ratio (fitted linearly) was lowest (0.495)
for the group of site classes < 16 having the mean stand
diameter of 50 cm. The highest slenderness ratio (0.778)
was determined for the group of site classes > 24 with
mean stand diameter of 10 cm. The values of standard
deviations were between 0.085 and 0.087.

Empirical models of static stability for spruce stands
growing in the seventh AVZ are shown in Table 2. The
models are built up according to the grouped site classes
(16 and less, 18-22, 24 and more) for four static stability
classes: 1 — very good, 2 — good, 3 — sufficient, 4 — insuf-

Table 2. Empirical models of static stability for spruce stands in the seventh altitudinal vegetation zone (static characteristic:

slenderness ratio of target spruce trees)

Grouped site  Static stability

Mean diameter of target spruce trees (cm)

classes class

10 15 20 25 30 35 40

1 — very good <0.63 <0.60 <0.57 <0.55 <0.52 <0.49 <0.46
<16 2 — good 0.64-0.73  0.61-0.70  0.58-0.67 0.56-0.64 0.53-0.61 0.50-0.58 0.47-0.55

3 — sufficient 0.74-0.82  0.71-0.79  0.68-0.76  0.65-0.73  0.62-0.70  0.59-0.67 0.56-0.64

4 — insufficient >0.83 >0.80 >0.77 >0.74 >0.71 >0.68 >0.65

1 — very good <0.67 <0.65 <0.63 <0.60 <0.58 <0.55 <0.53
1822 2 — good 0.68-0.77 0.66-0.74 0.64-0.72 0.61-0.69 0.59-0.67 0.56-0.64 0.54-0.62

3 — sufficient 0.78-0.86  0.75-0.83  0.73-0.81  0.70-0.78  0.68-0.76  0.65-0.73  0.63-0.71

4 — insufficient >0.87 >0.84 >0.82 >0.79 >0.77 >0.74 >0.72

1- very good <0.68 <0.66 <0.64 <0.62 <0.61 <0.59 <0.57
- 2 — good 0.69-0.78 0.67-0.76  0.65-0.74 0.63-0.72  0.62-0.70  0.60-0.68  0.58-0.67
a 3 —sufficient 0.79-0.87 0.77-0.85 0.75-0.83  0.73-0.81  0.71-0.79  0.69-0.77  0.68-0.76

4 — insufficient >0.88 >0.86 >0.84 >0.82 >0.80 >0.78 >0.77
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Fig. 2. Graphical models of static stability for spruce stands in the seventh altitudinal vegetation zone (static characteristic: slen-

derness ratio of target spruce stands)

ficient. These are defined by the intervals for the values
of slenderness ratio in target spruce trees respecting their
mean diameter class. The lowest value of slenderness
ratio (0.46) was found in the group of site classes < 16
with mean diameter of 40 cm. The highest one (0.88) was
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determined in the group of site classes > 24 having the
mean diameter of 10 cm.

Empirical models of static stability for spruce stands
in the seventh AVZ are visualized in Fig. 2. The advan-
tage of these graphic models in comparison with the
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Table 3. Categorization of forest stands into static stability classes in Vajskova and Lomnista valleys

Static stability classes

Number of forest stands

Forest stand area

(No.) (%) (ha) (%)
0 — not categorized 39 13 63 6
1 — very good 133 43 540 49
2 —good 65 21 289 26
3 — sufficient 54 17 148 14
4 — insufficient 19 6 55 5
Altogether 310 100 1,095 100

2 3 Kilomeleors

Border of researchied area

.+ Border af management plan unit

Drepree of static stability {seventh AVE only)
[0 oo categorized
O very good
B good

B sullicient
|

insuiTicien

Fig. 3. Static stability of forest stands growing in the seventh altitudinal vegetation zone (Vajskovska and Lomnista valleys)
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table is a possibility of defining the static stability of
forest stand very quickly for any mean diameter of target
spruce trees.

Categorization of forest stands grown in the seventh
altitudinal vegetation zone on an example of Vajskovd
a Lomnista valleys

Forest stands with spruce as the main tree species
located in the seventh AVZ in Vajskova and Lomnista
valleys were classified into the particular static stability
classes (Table 3 and Fig. 3).

The results showed that out of the total number of forest
stands (310) only 13% (39) were not categorized (without
spruce as the main species or too young stands). Most for-
est stands were categorized as having very good or good
static stability (198 forest stands representing 75% of total
stand area). Only 19 forest stands (5% of the total stand
area) showed insufficient static stability.

DISCUSSION

Several authors (e.g. KODRIK 1983; KODRIK, KONOP-
KA 1971; VICENA et al. 1979; PRPIC 1969) used only
one characteristic to categorize the static stability of
forest stands. Crown proportion index (proportion of
crown length in tree height) or slenderness ratio were
used most frequently. Later papers (KONOPKA et al.
1987; KONOPKA 1992, 1999) incorporated the typical
changes with stand age or growth stage to characterize
static stability. Thus both mentioned static characteristics
were used in combination with mean stand diameter or age
and site class (KONOPKA 1999). However, these previous
studies concerning the static stability of spruce stands in
Slovakia were conducted at lower altitudes, mostly in the
fifth and sixth AVZ. Significantly different courses of
slenderness ratio with stand growth were observed from
the data collected by HALAJ et al. in 1980 (data used for
the construction of yield tables) in the seventh AVZ in
comparison with lower altitudes. In the seventh AVZ, the
course of slenderness ratio for spruce stands having the
mean diameter between 10 and 40 cm showed an almost
linear shape while in the AVZ of lower altitudes the shape
was parabolic. Similarly, our empirical material showed
that slenderness ratio for spruce stands in the seventh
AVZ decreased linearly with increasing mean stand di-
ameter (Fig. 2). Our particular values of slenderness ratio
for target spruce trees in static stability 1 —very good,
2 — good, and 3 — sufficient are slightly lower than those
from mountain forests found in the framework of building
up the yield tables.

After analysing data from the research plots, we ob-
served that the values for crown proportion index of many
spruces were close to 100%. This was typical of sparse
stands, stands with richly structured canopy or those grow-
ing on the edges of tree groups. The values of crown pro-
portion varied only slightly and did not allow to set any
suitable limits for the particular static stability classes. A
different situation was found in some spruce stands, par-
ticularly man-made (even-aged) ones, which had rather
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short crowns. To effort to express the values of slender-
ness ratio in relation to stand age brought about another
problem because of the occurrence of many old-growth
tree groups. Hence, considering all these problems, to cat-
egorize the static stability of spruce stands in the seventh
AVZ only slenderness ratio in dependence on mean stand
diameter and site class was used for the models.

In general, some basic principles of protective silvi-
cultural measures in spruce stands of the seventh AVZ
should be followed. For instance, diameter and height dif-
ferentiation of stands, spruces with long and symmetrical
crowns, with taped stems, as well as resistant tree species
(e.g. larch, beech, mountain ash) should be supported in
all growth stages of stands. Young spruce stands should
grow under sparse stocking to develop long crowns and
taped stems. Natural regeneration should be maintained
via soil preparation (mainly scarification). In the case of
artificial regeneration, only trees of suitable provenance
must be planted. Young forests should necessarily be
protected from game damage at the exposed sites. The
damaged trees that can become a pest focus (especially
bark beetles and fungal diseases) should be removed from
stands. Gaps in stands should be used for natural regenera-
tion, enlarged continuously by cutting the most instable
trees or tree groups. Regeneration procedures should be
distributed in forest stands suitable for creating a mosaic
structure with tree groups having a variety of growth stag-
es. Forest management must support the natural tendency
of mountain forests to build up clumps or groups of trees
(such units usually have high static stability).

All protective silvicultural measures would regulate
slenderness ratio in forest stands being categorized ac-
cording to our models in class 1 or 2 (i.e. very good or
good static stability).

CONCLUSIONS

The analysis of static stability in forest stands in the
seventh AVZ proved the necessity to construct new em-
pirical models that are different from those being used for
the AVZ at lower altitudes. These models are character-
ized by:

— slenderness ratio as a suitable characteristic of static
stability of spruce stands,

— values of slenderness ratio decreasing with increasing
mean diameter in spruce stands,

— values of slenderness ratio lower for worse sites classes
than for good ones.

To categorize the static stability classes in spruce stands
(or those having spruce as the main tree species) of the
seventh AVZ, tabular or graphical models can be used
(Table 2 or Fig. 2).

The empirical models can be supportive in decision-mak-
ing processes of forest management planning. Foresters can
use them for the planning of protective and silvicultural
measures in the particular forest stands. They can also be
used to control the effectiveness of measures taken to in-
crease the static stability of stands (e.g. after thinning).
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Staticka stabilita lesnych porastov v siedmom lesnom vegeta¢nom stupni na Slovensku

B. KONOPKA, J. KONOPKA

Lesnicky vyskumny ustav Zvolen, Zvolen, Slovenska republika

ABSTRAKT: Odvodili sa modely hodnotiace statickt stabilitu (odolnost’ voéi vzniku polomov) porastov v siedmom lesnom
vegetaénom stupni. Empiricky material pochadzal zo 180 vyskumnych ploch (Vysoké a Nizke Tatry) zalozenych v ramci vy-
skumného projektu Vyskum metod obhospodarovania horskych lesov na principe trvale udrzatelného rozvoja. Staticka stabilita
sa charakterizovala $tihlostnym kvocientom odvodeného z priemernej vysky a hrubky cielovych stromov smreka. Vysledna
staticka stabilita jednotlivych lesnych porastov sa potom ur¢i podla stihlostného kvocienta, strednej hrubky a absolutnej bonity
pre smrek. Pritom sa pouZije bud’ tabul'kova forma, alebo grafikony. Konkrétne sa vytvorili §tyri stupne statickej stability:
1 —vyborny, 2 — dobry, 3 — vyhovujuici a 4 — nevyhovujuci. Praktické pouzitie modelov sa demonstrovalo na lesnych porastoch

v oblasti Vajskovej a Lomnistej doliny.

KPacové slova: smrek obycajny; odolnost’ vo¢i polomom; $tihlostny kvocient; stupen statickej stability

Smrekovy, t.j. 7. lesny vegetaény stupenn (Ivs) ma
vymeru 41 177 ha, ¢o predstavuje len o nieCo viac ako
2 % z vymery lesov SR. Ide o nadmorské vysky priblizne
od 1250 do 1 550 m. Lesné porasty patria vacSinou do
kategorii ochrannych lesov, plnia teda v prvom rade
verejnoprospes$né funkcie. Povodné lesy v 7. lvs tvorili
riedke porasty rozstupujtcich sa stromov a stromovych
skupin s prevahou smreka, striedajicich sa v najvyssich
polohach so suvislymi porastami kosodreviny. Vo Vy-
sokych a Nizkych Tatrach sa v tomto stupni vyskytuje
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este smrekovec opadavy a borovica limba. Dalej tu mozu
rast’ ako stredne vysoké stromy javor horsky a jarabina
vtacia.

Lesnym porastom v 7. lvs sa zacala pozornost’ venovat’
najmaé v ostatnom obdobi v stvislosti s ich nepriaznivym
zdravotnym stavom. Upozornili na to hlavne vysledky
monitoringu zdravotného stavu lesov. Problematikou
ochrany lesov v 7. Ivs sa zaoberali viaceri autori. Casto
i8lo o rieSenie a realizdciu napravnych opatreni v lesoch
pod vplyvom imisii. V ostatnych Styroch rokoch sa pro-
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blematikou horskych lesov intenzivne zaoberal kolektiv
pracovnikov LVU Zvolen v ramci vedeckotechnického
projektu Vyskum metod obhospodarovania horskych lesov
na principe trvale udrzatelného rozvoja. Jeho sicastou
bol tiez Ciastkovy projekt Ochrana horskych lesov proti
hlavnym skodlivym cinitelom, v ramci ktorého sa riesila
aj problematika statickej stability.

Ciel'om prispevku bolo definovat’ staticku stabilitu
smrecin rasticich v podmienkach 7. lvs a d’alej vytvorit
kritéria pre objektivne zhodnotenie statickej stability
jednotlivych smrekovych porastov. Podklad na riesenie
problematiky tvorilo 180 vyskumnych ploch zalozenych
v 7. lvs (Nizke a Vysoké Tatry) v ramci uz uvedeného ve-
deckotechnického projektu. Zo stiborov stromov (drevina
smrek), na ktorych sa zistovali taxacnodendrometrické
parametre, sa na kazdej vyskumnej ploche vybrali len
nadirovinové a uroviiové. Tieto sa pokladali za ciel'ové.
Ich pocet sa na vyskumnych plochach pohyboval od
15 do 30. Na kazdom strome sa zistovala jeho hrabka
d,,avyska. Z nameranych hodndt sa na kazdej vy-
skumnej ploche vypocital priemerny §tihlostny kvocient
(pomer vysky stromu k jeho hrabke d, ,). Dalej sa ur¢ila
bonita dreviny smrek. Priemerné hodnoty §tihlostného
kvocienta cielovych stromov smreka sa matematicky
vyrovnali v zavislosti od ich strednej hrabky podla
zoskupenych absolutnych bonit (< 16, 18-22, > 24).
Vznikli tym vyrovnané hodnoty Stihlostného kvocienta
cielovych stromov smreka v zavislosti od ich strednej
hrabky podl'a zoskupenych bonit. Pomocou vyrovnanych
hodnot stihlostného kvocienta a smerodajnej odchylky sa
odvodili $tyri stupne statickej stability lesnych porastov:
1 — vyborny, 2 — dobry, 3 — vyhovujtci a 4 — nevyho-
vujuci. Empirické modely statickej stability lesnych
porastov (drevina smrek) v 7. lvs sa spracovali jednak
v tabulkovej, ako aj v grafickej forme. Na zatried’'ovanie
lesnych porastov do stupniov staticke;j stability podl’a uda-
jov lesnych hospodarskych planov sa zostavil pocitacovy
program. Konkrétny postup je takyto: z lesnych hos-
podarskych planov sa prevezmu udaje o drevine smrek:
strednd hrubka, stredna vyska a bonita. Vypodcita sa
Stihlostny kvocient. Podl’a tab. 2, resp. obr. 2 na zaklade
bonity, strednej hrubky a hodnoty $tihlostného kvocienta
sa odcita stupen statickej stability. Porasty, v ktorych sa

drevina smrek nenachadza, pripadne su vo veku, kde sa
uvedené zakladné informacie neuvadzaju, sa do hodnote-
nia nezarad’uju.

Ako priklad rieSenia sa uvadza zatriedenie lesnych po-
rastov do stupiiov statickej stability v modelovom uzemi
Vajskovska dolina a Lomnista dolina (Nizke Tatry).
Pouzili sa tu platné lesné hospodarske plany a uz uvad-
zany program. Z vysledkov vyplynulo, ze z celkového
pocétu 310 porastov sa nehodnotilo 39 (63 ha, t.j. 6 %
z celkovej porastovej plochy). Najviac porastov (198)
malo stupeni statickej stability 1 (vyborny) a2 (dobry)
(spolu 829 ha, t.j. 75 % porastovej plochy). 3. (vyhovu-
juci) stupen statickej stability malo 54 porastov (148 ha,
17 %). Len 19 malo 4. (nevyhovujuci) stupen statickej
stability (55 ha, 5 %).

Treba uviest, Ze pri konStruovani stupniov statickej
stability smrekovych porastov v predoslych pracach
(KONOPKA 1990, 1999) sa vychadzalo najma z vy-
skumnych ploch nizsie leziacich lvs. Na odlisnu situaciu
v 7. lvs upozornili uz vysledky vyskumu, ktoré vyplynuli
z podkladovych materidlov zhromazdenych HALA-
JOM et al. v roku 1980, podla ktorych priebeh hodnot
Stihlostného kvocienta je iny v horskych polohach ako
v niz8ich (KONOPKA et al. 1987).

Z dvoch sledovanych ukazovatel'ov statickej stability
porastov sa v 7. lvs neukazal ako vhodny podiel dizky
koruny z celkovej vysky stromov (korunovost). Pokial
mayju porasty prirodzent $truktiru, resp. na okraji skupin
st stromy (ak st usporiadané mozaikovite), maju koruny
dlhé az po zem. Vynimku tu tvoria umelé jednovrstvové
porasty (s horizontalnym zapojom), kde su koruny kratke.
Taktiez ur¢ovanie hodnoét Stihlostného kvocienta podla
veku porastov nardza na problém dlhovekosti mnohych
stromovych skupin. Preto ako ukazovatel statickej stabi-
lity sa pouzil iba $tihlostny kvocient v zavislosti od hrubky
a bonity.

Empirické modely statickej stability mozno vyuzit
pri hospodarsko-tupravnickom planovani, d’alej v lesnej
prevadzke pri planovani a realizacii pestovno-ochrannych
opatreni ako aj pri kontrole ich vplyvu na zvySovanie sta-
tickej stability lesnych porastov. Ide najmé o vychovné
zasahy, ktoré moze lesny hospodar usmernit’ tak, ze sa
zvysi alebo udrzi pozadovany stupen staticke;j stability.
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