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ABSTRACT: Fulfilling the wood-producing function of forests can be understood as a removal of wood mass by logging operations
from the forest environment usually for the purpose of its commercial use. The activity can be implemented in all stages of forest
development. Positive economic effects are usually expected. Management in specially protected areas requires to concentrate on
the preferential fulfilment of protection objectives in affecting the forest ecosystem. In this context, the use of the wood-producing
function of forests is often comprehended as controversial. But it has been proved that the maintenance of the forest condition
corresponding to the ideas of fulfilment of protection objectives requires differentiated management, application of silvicultural as
well as logging measures, viz. even in ‘measure-free’ zones. Many strategies of management for specially protected regions have
been formulated, however, evaluation or quantification of risks of the activity from the aspect of danger and fulfilling the objective
of protection is missing. The paper deals with this problem, plans the methodology of evaluation and quantification of risks of using
the wood-producing function of forests in specially protected areas with a special statute of protection — areas falling under the
NATURA 2000 directive. The quantification of risks and specification of the limiting values for evaluation of various technologies

were studied by an expert method in 2000-2001 in eleven small-scale and large-scale protected areas in the Czech Republic.

Keywords: specially protected areas; wood-producing function; risk of use

In the Czech Republic, there are 4 national parks (area of
111.6 ha, i.e. 1.4% of the Czech Republic’s territory) and
24 protected landscape areas (area of 1,041.6 thousand
ha, i.e. 13.2% of the Czech Republic’s territory) within
large-area specially protected areas (as established by
Act No. 114/1992); within small-area specially protected
areas there are 1997 units (different statute of protection
and size) representing 86.3 thousand ha, i.e. 1.0% of the
CR territory. The areas are under special protection con-
cerning the restriction of the wood-producing function of
forests. The limitation of the wood-producing function
of forests is also applied in a substantial part of the CR
forests (logically in areas intended for fulfilling the func-
tion of forests in terms of Act No. 289/1996) representing
22.3% of the area of forests in the category of protection
forests and special-purpose forests. Although it is evident
that both examples mentioned above frequently overlap,
in the category of specially protected areas there is a part
of the territory (about 30%) out of the land intended for
fulfilling the functions of forests and it would be possible
to mention also other aspects, it is obvious that the arecas
where the wood-producing function is legally limited are
extensive, very differentiated and distributed throughout
the territory of the country. Moreover, it is evident that
in accordance with the fulfilment of the principles of the
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NATURA 2000 programme, a certain part of forests not
negligible from the viewpoint of area fulfilling the wood-
producing function of forests will be distinguished without
other than legal restrictions (CHYTRY et al. 2001). If the
above-mentioned facts are a prerequisite for our accession
to the EU in the near future, it is necessary to take into
account the fulfilment of the wood-producing function of
forests and to deal with related questions. The matters are
put into the foreground if we take into consideration that
we unambiguously belong to countries with the smallest
average area of private property in Europe and that the
realized cuts do not reach harvesting potentials according
to domestic and European experts.

WOOD-PRODUCING FUNCTION OF FORESTS
IN SPECIALLY PROTECTED AREAS

Fulfilment of the wood-producing function of forests
can be understood as a removal of wood mass (through
logging operations) from the forest environment, usually
for the purpose of its commercial use. The activity can be
realized in all stages of forest development and positive
economic effects are usually expected.

The intensity of wood-producing function can range in
extreme positions from an individual selection with the
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minimum volume of harvested timber per unit area to the ap-
plication of clear felling. To let the forest to its development
without any felling measures represents rather an extreme
position. In this case, however, it is not possible to speak
about the use of the wood-producing function of forests.

In specially protected areas (defined by Act No. 114/
1992) where the forest and the forest environment are in-
fluenced and thus the wood-producing function of forests
is fulfilled, it is necessary to prefer the objectives that will
ensure and stabilize the ecological function of forest eco-
systems in accordance with differentially determined sub-
jects of protection and management of their use. Fulfilling
these objectives, the use of the wood-producing function is
often understood as an antagonistic negative factor.

This attitude is not however correct because it is neces-

sary to admit that special management in specially pro-
tected areas has to take into account (in order to ensure the
objectives of protection) also silvicultural and regeneration
measures where the wood-producing function is applied. It
is evident from a number of publications (e.g. MICHAL et
al. 1992; POLENO 1997; MiCHAL, PETRICEK 1999; PRUSA
2001, etc.), methodology of preparing the plans of care of
specially protected areas takes it into account (KOLEKTIV
1999), it is also reflected in legislation. The use of par-
ticular technologies and risks of their application from the
viewpoint of achieving the objectives of protection have
not been discussed or rough empiricism is used. For these
reasons, the VaV/610/2/00 project Determination of limits
and assessment of risks of the wood-producing function of
forests in specially protected areas according to the cat-
egory of protection was solved within the CR Ministry of
Environment assignment in 2000—2001. The project objec-
tive was to prepare basic methodologies for the potential
quantification of risks of the wood-producing function of
forests in specially protected areas, generally in a prospect
for areas with the special statute of protection. The resulting
methodology is presented in this paper.

SYSTEM ANALYSIS OF RISKS OF THE
WOOD-PRODUCING FUNCTION OF FORESTS
IN SPECIALLY PROTECTED AREAS

The quantification of the wood-producing function of
forests from the viewpoint of achieving the objective of
protection is dealt with in the following scheme:

Degree of risk (DR) — basic value 1-100

The conception of a comprehensive risk of irrevers-
ible changes in the forest ecosystem destruction is also
introduced.

Risk materialization (RM) — weight 1-10

1 minimum, zZero weight 1
2 realistic, unexpectable weight 3
3 realistic, significant weight 7
4 sure weight 10

Effects of the risk materialization (ERM) — weight
1-10

Time aspects of the effect of risk materialization from the
viewpoint of maintenance (restoration) of the objective
of protection

1 short-term weight 1
2 temporary weight 5
3 permanent weight 10

Quantification of risks (QR)
Quantification of a particular risk
OR = (DR . RM . ERM) + CUR,
CUR — coefficient of unpredictable risk — (0—100)
Quantification of the total risk of technology use

OTR=a.b.c.3 OR
i=1

where: a — coefficient of a potential failure to observe optimum
logging and hauling technology (1-10),

b — coefficient of the degree of protection regime as re-
lated to the zones of differentiated protection (1-4),

¢ — coefficient of the degree of natural character of
forest stands (2—10).

The use of technologies with respect to fulfilling
the objective of protection
— acceptable (exploitable),
— problematic,
— unacceptable (unrecommendable).
(Quantification on the basis of research results).

Economic evaluation
Management result:

— positive +
balanced +
— negative —

Potential limitation of achievement (or preservation) of the objective of protection and its extent

0 no
1 small

2 medium

risk factor has no effect on achievement of the objective of protection 1

by materializing the effect of a risk factor the objective of protection is not endangered 10
or its achievement is not worsened

by materializing the effect of a risk factor the objective of protection is not endangered, 20

however, its achievement is more difficult

3 large

by materializing the effect of a risk factor the objective of protection is endangered, 50

its achievement is challenging but realistic

4  extraordinarily large

by materializing the effect of a risk factor the objective of protection is endangered, 80
its achievement is often unrealistic

5  extreme the materialization of the effect of a risk factor cannot be prevented, achievement 100
of the objective of protection is not realistic
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The scheme shows the basic methodology for the
quantification of risks and classification and evaluation
of actual technologies proposed for particular areas. The
solution, i.e. evaluation of the technology aimed at the use
of the wood-producing function of forests in accordance
with the given objective of protection, is implemented in
the following successive steps:

— area classification, area categorization for basic man-
agement strategies

— specification of the protection objectives for parts of
the area with particular management strategies,

I required condition, ‘measure-free’ regime, individual
special-purpose selection only

IT  possibility of gradual achievement of the target
condition in a long-time horizon based on the use of
silvicultural and logging measures, utilizable

Il unrealistic achievement of the required condition,
reconstruction, conversions

definition of the optimized silvicultural or regeneration
procedures,

simulation of the development of stands using a growth
simulator according to PRETZSCH and SEIFERT (1999)
and DURSKY (1999) for selected silvicultural or regen-
eration procedures aimed at the verification of fulfilling
the objective of protection,

the proposal of technology variants including eco-
nomic evaluation,

risk quantification in a scheme given in Table 1 for
assessment of particular risks and with the following
limits for assessment of total risk of the use of logging
technology:

technology is utilizable without problems if Q7R /100
<300 and the case if QR > 1,400 does not incur any
risk;

technology is utilizable if OR > 5,600 does not incur
any risk (at the same value of QTR / 1,000). In this
case, it is necessary to assess risks from the potential
failure of logging technology;

Table 1. General scheme of the quantification of risks of the wood-producing function in specially protected areas in relation to

fulfilling the objective of protection

Relationship lationshi
fo manage- crationship to Limits of use (OR)
. fulfilling the
Risk ment .
- protection
strategies objective acceptable problematic unacceptable
(1, I1, TII)
hensive risk of i ibl ion of
Comprehensive risk of irreversible destruction o LI bound
forest ecosystem
il i hicall
$01 damage, erosion, damage to orographically LIL I bound
important parts and components
D1st1.1rbance. of the soil water regime with hardly LIL 1T bound
predictable impacts
Origin of open areas with specific microclimate of 10 (11) free <1400 1,400-5.600 > 5,600
unstocked area
Changes in the internal relations of forest commu- . .
. . . . LI influencing

nity with hardly determinable prediction
Extinction of ecological niches of plants and ani- LIL I bound

mals, damage to or destruction of protected species

Damage to tree stems and crowns in various stand
storeys, increased disposition to the attack of biotic LI
agents, removal of natural regeneration

Damage to tree stems and crowns in various stand
storeys, increased disposition to the attack of biotic LI
agents, removal of natural regeneration

Opening the stand walls, opening-up of the canopy,
increased disposition to damage by abiotic and 111, IT (D)
biotic agents

The complex of risks from the realization of ma-
nagement activities and use of means of mechani- LI, I
zation

Unspecified social risks resulting from the use of
the wood-producing function in specially protected 1(1D
regions

influencing

influencing

influencing

influencing

free

*Areas with management strategy when risk assessment is preferential with respect to potential technologies
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— technology where 300 < QTR /1,000< 1,300 is evalu-
ated as problematic, however utilizable in justified
cases and at the same time QR < 5,600 for all values of
a defined risk;

— technology where QTR /1,000 > 1,300 cannot be as-
sessed as recommendable.

Quantification of risks is carried out by an expert
method in the following steps:

— empirical assessment of values and coefficients for the
basic computational scheme,

— calculation of values of particular risks and of total risk
for a broader spectrum of areas within the CR (SIMON
et al. 2001),

— evaluation of the use of technologies by a group of
experts and classification into categories: acceptable,
problematic, unacceptable,

— specifying the limit assessments of risks.

VERIFICATION OF THE METHODOLOGY OF
RISK QUANTIFICATION IN USING THE
WOOD-PRODUCING FUNCTION OF FORESTS
IN SPECIALLY PROTECTED AREAS

The methodology was studied and tested in 11 small-
scale and large-scale areas in the CR within the VAV/
610/2/00 Project Determination of limits and assess-
ment of risks of the wood-producing function of forests
in specially protected areas according to the category of
protection (SIMON et al. 2001). The project was included
in research plans of the Faculty of Forestry and Wood
Technology, University of Agriculture and Forestry, Brno

(MSM 434100005). Quantification of total risk for regions
with different management strategies in particular areas
is given in Fig. 1, an example of determination for the
Pradéd National Nature Reserve (the Jeseniky Protected
Landscape Area) is presented in the following Fig. 1.

THE JESENIKY PROTECTED LANDSCAPE AREA
(NATIONAL NATURE RESERVE PRADED)

Areas with management strategy I

— Logging and hauling technologies
Individual selection of trees for the purpose of releas-
ing the natural regeneration. Directional felling using
a power saw, leaving wood in the locality.

— Risks of the wood-producing function
Comprehensive risk of irreversible destruction of an
ecosystem
OR=(80.10.5)+ 80=4,080
quantification of total risk

3 OR = 4,080

i=1
QTR=5.4.10.4,080= 816,000
Areas with management strategy I/11

— Logging and hauling technologies
Individual and group selection, cutting with power
saw, directional felling. Horse skidding. Leaving dry
wood in the locality.

— Risks of the wood-producing function
damage to crowns, rubbing off the tree stems

3,000
ONPR Pradéd
2,500 EINPR Vrapad
EINPR Josefovské udoli
2,000 MNPR Vyvéry Punkvy
unacceptable
§ strategies BNPR Adr3passko-teplické skaly
S 1500 ONPP Babicgino doli
~ -
Q ENPP Randezvous
1,000 +——F
— — . . EINPP Ptaci hora
e = problematic strategies
500 H [ =10 B NPP Mednik
acceptable strategies|  mpp oiaika
0 i i3 i J_ﬂ_ﬁ

I II

Management strategies

B Locality Ledové sluje
1T

Fig. 1. General scheme of quantification of the total risk of using the wood-producing function in particularly protected areas as

related to the management strategy
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OR=(20.3.5)=300

thinning the stands, increased disposition to damage
by abiotic agents

OR=(50.7.5)+30=1,780

increased danger of damage by biotic agents (bark
beetle) as a result of damage and physiological stress
OR=(20.7.5)+10=710

removal of individual trees of the autochthonous eco-
type of spruce

OR=(50.7.10)=3,500

decreased capability to predict the development of
stand components

OR=(10.3.1)+50=280

general social risks resulting from the implementation
of felling measures in specially protected areas
OR=(1.10.5)=50

quantification of total risk

SOR = 6420

i=1
QOQTR=1.4.6.6,420= 154,080
Areas with management strategy 11

— Logging and hauling technologies
Clear felling with limits according to Act No. 289/
1995, felling with power saw. Skidding — first a horse,
then a cableway to a roadside landing.

— Risks of the wood-producing function
damage to the soil surface, introskeletal erosion
OR=(80.10.10)+ 80=8,080
opening the stand walls, danger of destruction of
neighbouring stands by combined effects
OR=(50.10.5)+100=2,600
creation of clearings with the microclimatic phenomenon
of an open area markedly complicating reforestation
OR=(50.10.5)+50=2,550
changes in the original water regime with hardly pre-
dictable impacts
OR=(50.7.5)+80=1,830
creation of the environment for game concentration
after the origin of young plantations
OR=(50.10.5)+10=2,510
general social risks resulting from logging carried out
in specially protected areas
OR=(1.10.5)=50
quantification of total risk

YOR = 17,620

i=1

OTR=2.4.6.17,620 = 845,760
CONCLUSION

In deciding on the use of the wood-producing function
of forests in specially protected areas it is necessary to take
into consideration the following aspects:

Areas or regions included in management strategy I
(‘measure-free’ regime), i.e. areas that are most suitable

234

to fulfil the target idea, will frequently change during their
self-development, frequently to communities consider-
ably different from the target community. The use of the
wood-producing function appears to be useful even there,
however, it has to be supported by the long-term simula-
tion of development in various strategies. Risks are high,
economic effects usually considerably low, however, it is
possible to keep permanently a target idea (condition).

Using the wood-producing function is justified and logic
in areas or regions with management strategy II (possible
conversion to the target idea of a community in a long-
time horizon by suitable silvicultural practices). The
long-term simulation of development based on various
silvicultural strategies is necessary even there. The risk is
generally adequate, economics of the measures is usually
balanced and it concerns partly profits. With respect to the
fact that the time horizon is long-term, attainment of the
target vision of a community can however be complicated
by natural and social effects. Changes in the view on the
objective of protection rank among the effects.

In areas with management strategy III (not correspond-
ing to the target idea), the use of the wood-producing
function is logic and necessary. It is possible to apply
even a more intensive approach there (clear felling, pre-
mature felling), decision-making is relevant in the field
of technology in relation to the strategy of regeneration
(reforestation). With respect to the facts it is possible to
define risks that are usually adequate, risks concerning
the breach of the protection objectives are minimal. Eco-
nomic effects are usually favourable or balanced if we do
not take into account potential production losses that are,
however, balanced by the effort to achieve the objective
of protection as quickly as possible.

In areas with management strategy I (e.g. protection of
a species) it is generally very difficult to generalize the rate
of risk, however, it is possible to state that it is consider-
able being extraordinarily related to the suitable choice
of technological aspects and precise implementation.
Economic effects are not usually positive as they largely
depend on the structure of existing stands (management
strategies I, 11, III) because there is always an endeavour
to create stands approaching the target idea of stands on
a site. With respect to this aspect the use of the strategy
can be considered as complicated.

Generally, it is possible to state that the structure of
potential risks is very similar in the majority of the
areas considerable differences being in their quantifica-
tion which indicates the possibility to use proposed tech-
nologies.

Risk quantification and classification of using the
wood-producing function are possible on the basis of the
proposed scheme and method, however, we have to take
into consideration that it is based on an expert method and,
therefore, it is necessary to use comparative standards (e.g.
actual risks of management outside specially protected
areas under comparative conditions).

The use of the wood-producing function very often en-
counters legislative limits that have to be coped with.
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Social risks of using the wood-producing function in
specially protected areas appear to be a quite specific risk.
The risk does not show an immediate effect on the objec-
tive of protection, however, in a social context it can often
play an important role.

In principle, the only possibility of limiting the risks
under condition of the choice of an optimum technology
is its quite precise application.
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Rizika uplatnéni produkéni funkce lesii na izemich se zvlastnim statutem ochrany

J. SIMON

Mendelova zemédélskd a lesnickd univerzita, Lesnickd a dievaiskd fakulta, Brno, Ceskd republika

ABSTRAKT: Naplnovani produkéni funkce lesti 1ze chapat jako odebirani dfevni hmoty tézbou z lesniho prostredi, obvykle
za ucelem jejiho komer¢niho vyuziti. Uvedenou ¢innost Ize realizovat ve vSech stadiich vyvoje lesa; zpravidla se predpoklada
pozitivni ekonomicky efekt. Pii hospodateni ve zvlasté chranénych tizemich je nutné se obecné zamétit pti managementu ovliv-
novani lesniho ekosystému na prednostni plnéni cile ochrany. V tomto kontextu byva ¢asto uplatilovani produkéni funkee lest
chapano jako kontroverzni. Lze vSak povazovat za prokazané, ze velmi Casto udrzeni stavu lesa, ktery odpovida predstavam
naplnéni cile ochrany, vyzaduje diferencovany management, uplatnéni péstebnich i tézebnich zasaht, a to i v tzv. bezzasahovych
zonach. Strategii hospodateni pro zvlasté chranéna uzemi je formulovano mnoho, co ale chybi, je hodnocent, resp. kvantifikace
rizik uvedené ¢innosti prave z pozice ohrozeni, tj. plnéni cile ochrany. Piispévek fesi praveé uvedenou oblast, navrhuje metodiku
hodnoceni a kvantifikace rizik uplatiiovani produkéni funkce lest ve zvlasté chranénych tizemich se zvlastnim statutem ochra-
ny; jde o uzemi spadajici do oblasti smérnice NATURA 2000. Kvantifikace rizik a vymezeni meznich hodnot pro posouzeni
ruznych technologii bylo feseno expertni metodou v letech 2000-2001 na jedendcti maloploSnych a velkoplo$nych chranénych
tizemich v CR.

Klic¢ova slova: zv1asté chranéna tzemi; produkéni funkee lesa; riziko uplatnéni

Clanek navrhuje metodiku hodnoceni a kvantifikace Kvantifikace celkového rizika uplatnéni technologie
rizik uplatiiovani produkéni funkce lesti ve zvlaste  (KCR) je kalkulovana podle vztahu:
chranénych uzemich feSenou na jedenacti chranénych n
* . KCR=a.b.c.YKN.
uzemich v Ceské republice. “ ¢ ;K i
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kde: a — koeficient mozného nedodrzeni technologie,
b —koeficient stupné rezimu ochrany porostu,

¢ — koeficient stupné ptirozenosti lesnich porostu,
KN — kvantifikace jednotlivych uréenych rizik.

Kvantifikace jednotlivého rizika zavisi na stupni rizika
(SR), naplnéni rizika (NR) a G¢inku naplnéni rizika
(UNR), ktery zahrnuje Casovy aspekt — dlouhodobost
rizika. Zaveden je i koeficient neprognézovatelného
rizika (KNR). Kvantifikace jednotlivého rizika je pak
kalkulovana na zakladé vztahu:

KN, = (SR. NR. UNR) + KNR

Hodnotime-li vyuzitelnost technologii na zakladé kvan-
tifikace rizik ve tfech zakladnich stupnich — ptijatelné,
problematické, nepfijatelné, mizeme konstatovat, ze
pfijatelné technologie, tedy vyuziti produkéni funkce
lesa pti zachovani cilti ochrany, je mozné uplatnit i v ¢asti
tzv. bezzasahovych zon. Je vsak jisté, Ze v zasadé¢ jedinou
moznosti omezeni rizik je za predpokladu volby optimalni
technologie jeji zcela precizni aplikace. Déle je jisté, ze
pfi vyuziti produkéni funkce lesti ve zvlasté chranénych
uzemich nelze odstranit tzv. oblast spolecenskych rizik,
ktera sice cil ochrany neohrozuje, ale lokalné mtze sehrat
vyznamnou roli.
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