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AbstrAct

Scheduling and regulation of the forest use are of much importance in forest management. Decisions regarding 
the manner, timing, and intensity of tree felling result in long-term effects, as these affect the species and age 
structure of forests, along with the direction and dynamics of changes in forest resources. Above all, serious 
doubts concern the way of determining and accounting for the prescribed forest utilization, and in particular, the 
possibilities of the pre-final cuttings. In recent times, the precise determination of the pre-final cuttings by vol-
ume has been given up. According to the law, the area of pre-final cuttings is now obligatory taken into account. 
Consequently, it is not possible to determine the total volume limiting the amount of timber to be harvested, thus, 
there is decreased the value of the forest management plan as the document approved by the minister responsible 
for forestry as well as the basis for forest management. For practical reasons, the specified pre-final cuttings by 
volume are considered as indicative.

Connecting the planned pre-final cutting volume with the expected volume increment of the stand has not been 
relinquished. In the present paper, the authors called attention to a necessity for further improvement of the medium-
term planning of pre-final cutting volume. A need to change the definition of the incidental cutting was emphasized. 
As said by the authors, the term “incidental cutting” should denote harvesting wood from diseased and dying or 
dead trees, along with eliminating the effects of tree damage caused by fortuitous events. Accordingly, the incidental 
cuttings that are inherently unpredictable, should not be directly attributed to pre-final cutting products. Keeping 
in mind the incidental cuttings, the authors proposed the method of reckoning the forest use, which would allow for 
correct accounting with regard to   the prescribed pre-final cuttings.
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IntroductIon

Conditions for the planning and rational forest man-
agement have been documented for nearly 300 years, 
by means of the concept of forest sustainability (Zue-
rcher 1965). In the initial period, sustainability was 
defined, mainly in terms of forest production function, 
as “Durability-Continuity-Uniformity”. In the 1700s 
and 1800s, there took place dynamic development 
of industry, agriculture, and trade, resulting in sig-
nificantly increased wood demand. Consequently, the 
principle of sustainability became a tool for safeguard-
ing central Europe’s forests devastated by excessive 
logging (Kurt 1993). The idea of forest sustainability 
continues to exert a strong influence on the direction 
of forestry advancement, especially in view of the con-
cept of sustainable development (Oesten 1993; Stępień 
1995; Poznański 1996). Forest management planning 
largely supports the implementation of sustainability 
objectives (Szymkiewicz et al. 1996; Stępień 1998). 
In practice, the realization of these tasks means the 
preparation of forest management plans. The need for 
planning, in both temporal and spatial sense, is jus-
tified by forestry specifics, among others: large-area 
forests, diverse natural conditions, and long produc-
tion periods in conjunction with the associated diffi-
culty in determining the maturity of the product and 
the extent of its use.

In forest management, the planning and regula-
tion of the forest use take a special place (Borecki et 
al. 2016). Decisions regarding the manner, timing, and 
intensity of the cutting carried out cause long-term ef-
fects, influencing species and age structure of the forest, 
as well as the directions and dynamics of changes in 
its resources (Rosa and Smykała 1985; Pieniak 2008; 
Borecki and Stępień 2012; Borecki et al. 2016).

The final cuttings, particularly in clearcut areas, 
involve harvesting of mature crops. The problem of 
planning and regulation becomes more complex in the 
case of pre-final cutting (Rutkowski 1971, 1988; Pieniak 
2008; Borecki et al. 2016). The amount of the latter de-
pends on the needs of the silvicultural system, which are 
often burdened by the subjective sense of the valuator at 
the stage of tree evaluations during the forest taxation. 
This is particularly true for young developmental stages 
of stands, which usually require 2 thinning treatments 
in 10 years. At that time, only the type, need and ur-

gency of cuttings in conjunction with the area of treat-
ments are stated.

The actual amount of pre-final cuttings is known 
only at the time of performing these treatments. There-
fore, the pre-final cutting volume planned was perceived 
as an indicative forecast only. However, the evaluated 
volume of the pre-final cuttings was losing its indicative 
character when combined with that of final cuttings, to 
become a component of the total yield harvested – ap-
proved by the minister with the clause that it was the 
maximum volume and could not be exceeded during the 
management term. These circumstances were the main 
prerequisite for analyzing the issues related to the plan-
ning and regulation of the forest use under current for-
estry conditions in Poland, with particular regard to the 
specificity of accounting for the pre-final and incidental 
cuttings.

ActuAl stAte of AffAIrs

In the regulatory orders regarding the approval proce-
dure for forest management plans, in effect until recent-
ly, the total yield determination by volume (pre- and 
final cuttings) meant the maximum amount of timber 
expected to be obtained in 10 years. This connoted that 
in the case of larger than the planned pre-final cutting 
volumes (usually due to unforeseen reasons), there was 
a need to compensate, i.e. to stop the implementation 
of some planned items of the cutting plan. This is con-
firmed by data of the Directorate General of State For-
ests (Raport… 2006), presented in the table below.

Table 1. Planned and realized timber volumes in the State 
Forests in 1984–2003 (thousand m3 net large timber/year)
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1984–1988   9,990   7,588 17,578 8600 86.1 12,878 169.7
1989–1993   9,297   8,034 17,331 8198 88.2   9,440 117.5
1994–1998   9,837 10,203 20,040 7653 77.8 11,773 115.4
1999–2003 10,850 12,446 23,296 9965 91.8 14,632 117.6

Average 9,994   9,568 19,561 8601 86.1 12,181 127.3
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The analysis of the forest use in the period 
1984–2003, indicated that the prescribed final cuttings 
were performed at a level about 86% on average, and 
the pre-final cuttings were about 127% of the prescribed 
amount. The discrepancies between the planned and 
implemented values, that persisted over such a long pe-
riod of time, were certainly the reason for many nega-
tive consequences. The most important aspect was the 
need to compensate, and especially if it concerned dis-
continuation of subsequent stages of complex cuttings. 
Despite the effects of such proceedings on nature, sus-
pension of planned cuttings significantly disturbed rela-
tions between the intensity of stand aging processes and 
progression of the logging process, which was the main 
reason of unfavorable changes in stand age structure 
(Borecki et al. 2016).

In the current Instruction for Forest Management 
(Instrukcja… 2012), there is a position on the prescribed 
cuttings – consistent with the desired direction of de-
velopment and condition of wood resources. There is 
defined that the cuttings should amount to the sum of 
all cuttings in the stands of averaged age – performed 
in the whole Forest District. The authors of the present 
paper express the view that the provisions on the practi-
cal use of this position are not precise, and therefore, 
the use of this approach in the rational control of the 
direction of resource development is minor. This is evi-
denced by the fact that within the Forest District, the 
same average age of stands in disparate forest manage-
ment units can be achieved with different (more or less 
relevant) age classes.

The main shortcoming in the planning and imple-
mentation of the pre-final cuttings, which causes large 
discrepancies between the planned and implemented 
values, is the miscellaneous opinion as to the incidental 
cuttings. 

the Issue of regulAtIng IncIdentAl uttIngs

According to the provisions of forest management in-
structions, the incidental cuttings constitute parts of the 
pre-final or final cuttings. This also applies to the In-
structions issued in 2003 and 2012. Most often, the inci-
dental cuttings are interpreted in such a way that any of 
these performed outside the areas planned for tree cut-
tings is treated as the pre-final cutting. This definition 

of the incidental forest use was derived from the for-
est management instruction obligatory in the year 1957, 
according to which wood from the incidental cuttings 
was categorized as that obtained from the sanitation 
cuttings, carried out either individually or in groups, 
without the need of forest renovation in the sites after 
such treatments. 

This situation required the adjustment of the so far 
method of accounting for the forest use. The need for 
revision in this regard has been taken into account in 
the Act on Forests (Journal of Laws, 1991, No. 101, item 
444), currently in force. From the content of provisions 
of the Act, it follows that the amount of timber expected 
to be harvested shall be determined in the forest man-
agement plan separately as the pre-final cutting by vol-
ume and the prescribed pre-final cutting by area (Act 
on Forests, Art. 18, p. 4. 3). Hence, the incidental cut-
ting shall not increase the realization of the prescribed 
pre-final cuttings by volume. Nevertheless, the above 
statement is not fully accurate and needs to be revised 
with respect to the issue of considering the prescribed 
pre-final cuttings in terms of their area, as well as ac-
counting for the incidental cuttings. 

In the context of the conditions presented above, it 
is crucial to separate the accounting for the prescribed 
final cuttings and those pre-final. The quantity of pre-
final cuttings cannot impinge on completing the final 
cuttings. For the needs of forest management planning, 
this issue is governed by the provisions of the Regula-
tion No. 30 of the General Director of the State Forests 
(Zarządzenie... 2014), which refers to the prescribed 
final cuttings as “the maximum harvestable amount 
during the life of a forest management plan” and the 
prescribed pre-final cuttings – as “the mandatory mini-
mum area of the thinning cuttings (…), expressed in 
cubic meters, for the duration of the plan”. It is also im-
portant to note the provision on a need for a separate 
accounting of implementation of both types of the pre-
scribed cuttings “without a possibility of compensating 
harvested volumes”, that allows an option of exceeding 
the volume of the prescribed pre-final cuttings, by the 
performance of the incidental cuttings on account of 
some forest disaster.

A separate issue was the limitation of the prescribed 
pre-final volume by adopting the maximum value of 
50% of the expected volume increment of the respective 
stands (Konieczny and Zajączkowski 1990). This provi-
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sion was due to the fear of threatening the possibility 
of stockpiling in middle-aged stands (Rutkowski 1988). 
The study conducted in the Department of Forest Man-
agement, Warsaw University of Life Sciences – SGGW 
(Borecki et al. 2012), showed that this limitation was not 
always justified, and there are no reasonable grounds for 
its application. The obtained results confirmed that the 
forest use, expressed as percentage of volume increase, 
depends on stand age. In pine stands of younger age, 
the forest use grows rapidly from 6.28 m3/ha in the age 
sub-class Ib, to 24.57 m3/ha in the age sub-class IVa, 
followed by a gradual decrease to 21.80 m3/ha in stands 
of the age class VI and older.

When analyzing the pre-final cutting amount against 
the expected increase of the current stand volume, it was 
found that the younger the stand was, the lower was 
the ratio of the volume cut down to the current stand 
volume increment. In the age subclass Ib, the value ob-
tained was 9.01%, whereas in the age class VI and older 
classes – 93.39%. These values are comparable with the 
values reported by Konieczny and Zajączkowski (1990) 
who, on the basis of the “Tables for thinning cuts effec-
tiveness”, determined the range from 10% to 90%, for 
a 20-year-old stand and 100-year-old stand, respectively, 
both with full crown closure and the site class I.

There are large variations in the intensity of the 
thinning cuts in different regions of the country (Ko-
nieczny and Zajączkowski 1990). According to Rut-
kowski (1988), the intensity of such cuts depends on 
the subjective assessment of the evaluator. Research 
conducted by the Department of Forest Management 
WULS—SGGW confirms the above. The results ob-
tained (Borecki et al. 2012) show that there are regional 
differences due to widely understood geographic, habi-
tat and forest stand conditions. The results also confirm 
the assumption, that there is a subjective approach in 
the implementation of the pre-final cuttings, depend-
ing on the so-called “traditional school” as to tending 
intervention intensity. Pieniak (2008) states, that there 
is no rationale for using one indicator, i.e. 50% of the 
expected increase in the current stand volume, as the 
determinant of the maximum value of the pre-final cut-
ting amount. On average, there was harvested approxi-
mately 44% of the volume increment (excluding the 
incidental cuttings), and in 228 of 775 analyzed forest 
localities, the cuttings exceeded 50% of the expected 
volume increment.

Thus, the analyzes carried out showed that the 
share of the pre-final cuttings depends on the age of tree 
stands and their natural conditions, as well as the deci-
sion of a given forest manager. In the areas with numer-
ous older stands, the adoption of the maximum value 
for the pre-final cutting amount as 50% of the expected 
stand volume increment results in an underestimation 
of the prescribed pre-final cuttings. The consequence of 
this is the forest use disarrangement, which can result in 
long-lasting disturbance effects on forest management. 
In the areas, where pine average age is low, the use of 
the 50% index as the determinant for the prescribed pre-
final cuttings will result in overestimation of the pre-
final cuttings. It is assumed in the provisions of the new 
Instruction on Forest Management (Instrukcja… 2012) 
that the planned average amount of the pre-final cuttings 
should not exceed 75% of the expected volume incre-
ment of all the stands excluded from the final cuttings. 
This proposal, irrespective of better consideration of the 
actual needs of managed stands, also raises concerns as, 
in the light of the results of the studies cited above, rigid 
binding of the planned amount of the pre-final cutting 
with the expected stand volume increment is unreason-
able, as it is crucial to start with the age structure of the 
stands in a given managed forest. 

need to chAnge regulAtIon And 
AccountIng rules for prescrIbed cuts

The need to change the rules of regulating the forest use 
requires correction of the provisions on the total forest 
use (Ec), including the interpretation of its components. 
The total forest use includes the final cutting (UR), pre-
final cutting (UPR) and incidental cutting (UPRZ).

Ec = UR + UPR + UPRZ

The following interpretation of the components of 
the forest use is proposed:
1) final cutting is the prescribed final cutting by vol-

ume, performed taking into account the uniform-
ity of resources and improvement of their status 
(Borecki et al. 2016); this should be determined by 
the maximum value, i.e. the amount not possible to 
exceed during the management term,

2) pre-final cutting is the estimated pre-final cutting 
by volume, determined based on data from the 
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State Forest Information System (SILP) on the im-
plementation of the prescribed cuttings (excluding 
incidental cuttings) in the preceding management 
term; Eupr (V) is proposed to be determined ac-
cording to the formula:

Eupr (V) = ∑ Eupr (P) × Wiupr

where:
Eupr (P)  –  the obligatory pre-final cuttings by 

area, defined in prescribed management 
works for individual age sub-classes 
(ha),

Wiupr  –  average index of intensity of the pre-
final cutting (m3/ha), defined as the 
weighted mean of values for individual 
subclasses, calculated based on cut-
ting implementation data – compiled in 
SILP database.

At the stage of implementation, there may be dis-
crepancies between the calculated value and the actual 
forest use, which should not, however, exceed 75% of 
the expected volume increase of the stands under pre-
final cuttings. 

Incidental cutting is estimated based on SILP data 
from the previous management period, if the magnitude 
of the cuttings did not necessitate the preparation of an 
annex to the plan; if the need arises to determine the 
magnitude of the incidental forest use, it will require 
a detailed analysis of the reasons behind this and exten-
sion of the plan. The incidental cuttings comprise the 
volume that cannot be qualified as the pre-final cutting. 
The incidental forest use in the plan implementation 
may be exceeded in relation to the value assumed in the 
total cutting, but not more than 20% of the amount ne-
cessitating an annex.

suggested chAnges

From the entries in subject literature, it is clear that the 
incidental cuttings included all the tree cuttings caused 
by unpredictable events, e.g. windthrow, windfall, 
snowfall (Jedliński after Hausbrandt 1922). The regu-
lation of the pre-final cuttings should, therefore, take 
into account the causative agent and its negative con-
sequences, so that damage caused in one stand does not 

require changing the actions in other stands. Categoriz-
ing the incidental cuttings together with the final cut-
tings or those pre-final, and exchangeable compensation 
pertaining to timber amounts harvested due to different 
reasons had negative effects on the whole forest. Sus-
pending the pre-final cuttings because of the fact that 
stand damage occurred somewhere else in the forest is 
not reasonable.

The pre-final cutting has two functions: tending 
and sanitation, and consequently there can be distin-
guished 2 separate types: tending and incidental cut-
tings. Rutkowski (1988) recognized that the incidental 
cuttings need to be given priority as an expression of 
care for good health and sanitary condition of the forest, 
by removing diseased, dying and dead trees. He also 
claimed that if someone wants to harvest the expected 
yield from the forest, in the pre-final cutting schedule, 
there must be present an excess of volume left behind 
after sanitation or incidental cuttings. These amounts 
must be fully regulated. Such a statement should be ful-
ly agreed upon, provided that the incidental forest use 
includes the sanitation cuttings mentioned by Rutkows-
ki (1988), which are somehow improving the previous 
tending cuttings. However, if the incidental cuttings 
are caused by for example windbreaks, and require the 
removal of trees in excess of stand volume increment, 
they cannot be considered as the pre-final cuttings. 
Treating them as pre-final in relation to the whole forest 
area leads to management disturbances in the case of 
large-scale incidental cuttings in some stands, resulting 
in insufficient care in other stands. The occurrence of 
unpredicted factors, leading to the incidental cuttings, 
has generally nothing in common with tending activi-
ties undertaken in forest stands. 

The lack of common features between the tending 
and incidental cuttings causes that they should be exam-
ined separately. These should be independent categories 
of the forest use. The way of defining the incidental cut-
tings by Rutkowski (1988) is, as previously noted, dif-
ferent from the definition given by Hausbrandt (1922), 
who argued that “the incidental forest use is a result of 
unpredictable force majeure” (Hausbrandt 1922). In the 
situations, where greater damage in forests is caused by 
abiotic factors (especially wind), and in times of dynam-
ic weather changes, it would seem appropriate to com-
bine both definitions. Thus, the incidental forest use can 
mean harvesting of wood from diseased, dying and dead 



Folia Forestalia Polonica, Series A – Forestry, 2017, Vol. 59 (4), 265–271

Tomasz Borecki, Dariusz Pieniak, Edward Stępień, Roman Wójcik270

trees, as well as harvesting due to unpredictable factors. 
From the abovementioned record, it follows that the inci-
dental cuttings, which by their nature are unpredictable, 
should not be directly assigned to the prescribed cut-
tings. The occurrence of the incidental forest use in one 
stand should not disturb the fulfillment of management 
needs of other stands. Therefore, the application of the 
principle of compensation of cuttings is not appropriate.

Following in the footsteps of reasoning by Rut-
kowski (1988), the essence of the pre-final cutting is 
the amount of cut down trees that will be less than the 
expected periodic increase in the stand volume. Due to 
unpredicted events, the cutting that exceeds the volume 
increment should be included in the amount of the in-
cidental cutting, not burdensome for the amount of the 
prescribed pre-final cuttings. By adopting such reason-
ing, during the implementation of the pre-final cutting 
in a given management period, there may occur the fol-
lowing situations:
1) if the tending cuttings were carried out according 

to the plan and no unpredictable events occurred, 
which required the incidental cutting – the imple-
mented incidental cuttings would be categorized as 
the pre-final cuttings; 

2)  if tending cuttings were carried out according to the 
plan, and there was a necessity of the incidental cut-
ting – the tending treatments would be included in 
the pre-final cuttings, and those unpredicted would 
be categorized as the incidental cuttings, with no 
effect on the prescribed amounts for the forest use;

3) if the planned tending cuttings were not fully real-
ized in a given period, due to unpredictable events 
leading to the necessity of implementation of the 
incidental cuttings, the following cases may be dis-
tinguished – depending on the extent of damage to 
the stands:
a) if the completed pre-final cuttings and forced 

incidental cuttings on the whole did not exceed 
the expected stand volume increment, then the 
incidental cuttings would be considered as part 
of the pre-final cuttings, because in the case 
of minor damage, there would be possible – to 
some extent – performing the tending cuttings 
and maintaining the principle of not exceeding 
the expected volume increase, 

b) if the completed pre-final cuttings and forced 
cuttings exceeded the expected increment rate, 

then such cuttings would be included into the 
incidental cutting, which does not burden the 
prescribed cutting amounts; in the extreme situ-
ation, it may be necessary to completely remove 
the stand, then the amount of the pre-final cut-
ting by area would be reduced by the area of this 
stand; the pre-final cuttings by volume would be 
treated analogously; 

4) if in some tree stands, the tending cuttings were not 
planned, and there is a need to perform the inciden-
tal cuttings – all these cuttings would be included 
into the non-burdensome category of the incidental 
cuttings. 

suMMAry And conclusIons

The results of the present study show the need for a sep-
arate accounting of the final and pre-final yields. The 
mode of determination of the amount of pre-final cut-
tings is recommended in the Instruction for Forest Man-
agement (2012), which point out the so-called indicative 
prescription of the pre-final cuttings by volume. It is not 
accurate enough and may lead to discrepancies between 
the plan and its implementation. The authors propose 
the use of a more explicit and legible way of converting 
the obligatory pre-final cuttings by area using the fol-
lowing formula:

Eupr (V) = ∑ Eupr (P) × Wiupr 

Large objections concern the realization of the pre-
final cuttings in the context of categorizing them as the 
incidental cuttings. The proposed changes in defining 
the incidental cuttings would allow for more reliable 
planning and realization of the pre-final cuttings. The 
prescribed amount of the pre-final cuttings and the clas-
sification of selected events into the appropriate catego-
ries of cuttings require supervision and control by the 
forest manager. Based on this study, the following con-
clusions were drawn:
1. It is necessary to separately account the final and 

pre-final cuttings. 
2. The method of determining the amount of the pre-

final cuttings should be corrected, taking into ac-
count the expected volume increment of the stands.

3. Pre-final cutting planning should concern the tend-
ing cuttings only, excluding the incidental cuttings.
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4. The incidental cuttings should be a separate forest 
use category and should not affect the implementa-
tion of the tending cuttings in the stands. 
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