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Abstract. The relevance of the study is related to the need to determine the current state of
windbreaks as a component of the forest-agrarian landscape of a particular region. The purpose
of the study is to conduct a comprehensive assessment of windbreaks. During the study, data from
remote sensing of the Earth using satellite imagery was utilised, which allowed for determining
field parameters, the placement of the windbreak system, and their characteristics. Forest
inventory works were conducted using commonly accepted methods in forest mensuration, with
adjustments made specifically for windbreaks. The quality class of windbreaks was determined
based on the percentage of healthy trees out of the total number, and the sanitary condition index
was calculated according to established categories. The analysis of the obtained data clearly shows
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The current state of windbreaks in the Left Bank Forest-Steppe of Ukraine

a decline in the quality sequence of common oak from 9 to 3 units within the plantations. The
windbreaks were created using the method of oak nest planting, with oak nests placed at a spacing
of 5.0x3.0 m and a total windbreak width of 15.0 m. Two additional rows of companion trees were
introduced in the wide 5-metre alleys, and companion and shrub species were added within the
nest rows. The analysis of the characteristics of windbreaks showed that they have protective
heights ranging from 19.6 m to 23.4 m and provide reliable protection for adjacent agricultural
fields. Based on the range of effective protective effects of windbreaks, it can be noted that the
calculated indicators provide protection with a reliable safety margin of up to 17%. If there is a
need to create new windbreaks using the nest planting method in the future, a more efficient
scheme is proposed, which involves placing companion tree species in the outer rows to prevent
the crowns of the inner rows from spreading towards the field. As a result of the obtained findings,
it became possible to conduct a comprehensive expert assessment of the state of windbreaks
according to the following criteria: forestry and inventory parameters, meliorative properties, and
the sanitary condition index

Keywords: plant composition; mixing schemes; design; protective effect; Condition Index;

quality class

Introduction

The relevance of the chosen subject lies in the
need to establish the existing parameters of
windbreaks (WBs), ensure their effectiveness
in protecting agricultural fields, and determine
the sanitary condition of the plantations, which
to some extent complements the current char-
acterisation of the agroforestry landscape. The
issue of ecological balance in the structure of
land use in agrolandscapes, establishing an
optimal ratio of arable land, pastureland, for-
ests, and water resources, requires mandatory
resolution. Global warming is irreversible, so
the conservation, preservation, and restora-
tion of WB systems, which play a key role in
the complex adaptation of modern agriculture
to changing climatic conditions, are of par-
amount importance. O. Tkachuk & N. Viter
(2022) determined that windbreaks play a mul-
tifunctional role, supported by observations,
research, and practical activities. To establish
fast-growing and multifunctional plantations,
I.V. Solomakha et al. (2022) proposed the use
of multifunctional plant species that not only

fulfil the functions of wind, water, and dust re-
tention but also perform other economic tasks.

V.M. Maurer & A.P. Pinchuk (2019), con-
sidering the experience of European Union
countries, explored the prospects of agrofor-
estry development in Ukraine. It provides an
opportunity to transition to landscape-ecolog-
ical principles in agriculture and ensure maxi-
mum protective effects.

V.M. Malyuga (2020) concluded that it is
necessary to consider the proper management
of existing windbreaks (WBs) with a meliora-
tive focus (cultivation, protection, conserva-
tion, utilisation), including a portion of for-
ests that perform protective functions, such
as field-edge forests, ravine forests, baulk
forests, riparian forests, and other forested
areas. The meliorative role of forest planta-
tions is manifested in the genesis of eroded
soils. Since the establishment of erosion-con-
trol plantations, these soils gradually undergo
positive changes in agrophysical, agrochemi-
cal, and biological properties.
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The WB system should be viewed as an
integral part of agro-landscapes. Therefore,
the optimisation of the WB system should be
conducted based on physiographic principles,
utilising the latest forest melioration zoning
of Ukraine. S. Wehling & M. Diekmann (2009),
G. Decocq et al. (2016) emphasised the impor-
tance and value of such systems in fulfilling
the functions of ecological corridors, which
contribute to biodiversity. According to the
findings of D.V. Dubyna et al. (2023), while
performing biotope functions, WBs create an
optimal environment for the natural flora and
fauna, facilitating the development of evolu-
tionary processes. Over time, some of these
plantations acquire characteristics of natural
ecosystems, providing habitats and migration
routes for biodiversity within anthropogenical-
ly modified landscapes.

Strip-shaped WBs, like large-scale planta-
tions, directly influence forest cover and, con-
sequently, the carbon balance of small-scale
agricultural areas. Such plantings are capable
of accumulating atmospheric carbon depend-
ing on the characteristics of their aboveground
phytomass (Khodash, 2010; Ziegler et al., 2016).
S. Maksimtsev et al. (2021) noted that in ad-
dition to these factors, windbreaks, especially
roadside windbreaks, play a crucial role in pro-
tecting adjacent areas from the spread of heavy
metals generated by traffic emissions. These
plantations serve a dual function: on one hand,
they protect transportation routes from adverse
natural and climatic factors and the dispersion
of harmful emissions from vehicles, and on the
other hand, they provide protection for adja-
cent agricultural fields.

To maintain the sustainability of agricul-
tural landscapes, it is necessary to implement
systematic anti-erosion and land reclamation
measures on field land. Windbreaks (WBs)
ensure the long-term, reliable, and safe func-
tioning of agro-landscapes while enhancing

natural biodiversity. Therefore, the purpose of
the study is to conduct a comprehensive expert
assessment of the state of windbreaks based on
defined criteria: forestry and inventory param-
eters, meliorative properties, and the sanitary
condition index.

Materials and Methods

The current state of windbreaks in the Left-
Bank Forest-Steppe of Ukraine was inves-
tigated using the example of the municipal
enterprise (ME) “Pyriatyn-Agrolis” located in
the Lubny district of the Poltava region. Ac-
cording to physiographic zoning, the territo-
ry of the enterprise is situated in the north-
western part of the Poltava region within
the forest-steppe zone of the Prydniprovskyi
Lowland. The research was conducted during
October-November 2022.

During the study, land survey data from
satellite imagery were used. The use of remote
sensing provided an opportunity to determine
field parameters, the arrangement of the wind-
break system, and establish their characteris-
tics (length, width in crown projection, etc.). A
similar method is found in the study by X. Yang
et al. (2017). Additionally, the WBs lengths were
determined using a rangefinder.

The soil and vegetation cover of the stud-
ied area is largely influenced by a moderate
continental climate and near-optimal moisture
conditions. Such circumstances led to the for-
mation of chernozem and podzolic soils in this
area, which was a consequence of the influence
of forest and steppe vegetation. The Lubny dis-
trict is characterised as a region with low forest
cover and a deficit of forests.

The studied objects consisted of eight
windbreaks located within the territory of the
mentioned enterprise (Fig. 1). The current
state of the windbreaks was assessed based on
forestry and meliorative characteristics, and
sanitary indicators.
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Figure 1. Location of temporary sample plots (TSP) in the windbreaks of the “Pyriatyn-Agrolis” ME

The forest inventory work was performed
in accordance with the “Instructional Require-
ments for the Forest Melioration of Wind-
breaks” with clarifications provided in the
“Guidelines for the Forest Melioration of Lin-
ear-Type Windbreaks” (Pylypenko, 2004; Yukh-
novsky, 2013). The windbreaks were differenti-
ated based on their construction, composition,
mixing scheme, age, and protective height.

Considering the distance of the protective
effect of the windbreaks depending on the exist-
ing structures in the mentioned farms, the av-
erage protective influence of 1 hectare of wind-
break on adjacent fields was analysed. Based
on the distance of influence of the windbreaks,
their width, and protective height, the area of
the field within the effective zone of influence
of 1 hectare of windbreak was calculated using
the formula (1) (Furdychko & Stadnyk, 2012):

S=10000/A- B, 1
where S - the area of the field within the pro-

tective influence zone of 1 hectare of the wind-
break, ha; B — range of protective action (30 N

for windward effect, where N is the protective
height, m); A — width of the windbreak, m.

The quality class of the windbreaks was
determined based on the scale of assessing
their condition according to the percentage of
healthy trees from the total number of trees
(Pylypenko, 2004). The sanitary condition in-
dex was determined based on the obtained list
of trees and their distribution into six catego-
ries: I — healthy, II — weakened, III - severely
weakened, IV - dying, V - fresh dead, VI — dead
from previous years (On the approval ..., 1995).
Based on their ratio, the general index of the
sanitary condition of plantings was calculated
(Formula 2):

_ Ny +2ny +3n3 + 4n, + 5ng5 + 61,
ny+n,+nz;+n,+ns+ng

,(2)

where I - index of sanitary condition; (n,....
n,) — number of trees within the category, digits
1....6 — status category numbers.

The forestry and inventory parameters of
the plantations were established with a focus
on achieving the protective height. The distanc-
es of effective protective influence and the area
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of protected farmland were calculated, consid-
ering the structural features of the plantations.
The assessment of plantings was conducted ac-
cording to the index of their sanitary condition.

Results and Discussion

The summarised forestry and inventory char-
acteristics of the plantations are presented in
Table 1. As can be seen from the data provid-
ed, the main tree species is the common oak
(Quercus robur L.). This species is characterised
by frost and drought resistance, and low sensi-

tivity to air humidity. Due to its high protective
properties, longevity, and ability to regenerate
through coppicing, the common oak is consid-
ered one of the effective species for protective
afforestation. Another main species repre-
sented is the common ash (Fraxinus excelsior
Michx.), which is light-demanding and thrives
in fertile and moist soil conditions, often in
combination with other tree species. The ac-
companying species include the Norway maple
(Acer platanoides L.) and the European white
elm (Ulmus laevis L.).

Table 1. Summarised forestry and inventory characteristics of the plantations

Medium
TSP Composition Tree . tNrgLr;beI;sof Density, Bonitet | Stock, m%/
of plantings species height, m Diameter, h’ pes. m?/ha class ha
? cm a
(0] 19.9 39.8 430 53.4 516
1 7CO3CA 11
CE 18.5 33.2 283 24.4 208
Total stock 724
CcO 20.3 45.2 303 48.6 452
2 5CA5CO I
CA 23.4 30.8 573 42.8 498
Total stock 950
SLM 18.8 29.5 474 32.3 292
5 5SLM3CO2CE+ Cco 18.9 39.7 186 22.9 I 212
+CA CE 17.2 30.6 154 11.3 86
CA 18.9 28.9 29 1.9 29
Total stock 619
CA 22.1 30.4 372 37.5 495
6CA4CO+ VZ Cco 21.6 43.3 255 27.1 407
4 ’ I
SLM CE 18.7 34.6 26 0.2 22
SLM 19.4 9.8 23 2.4 2
Total stock 926
CcO 21.1 36.6 555 58.2 569
5 9CO1CA 11
CA 19.1 23.7 108 4.8 50
Total stock 619
CO 18.6 36.8 250 26.6 233
6 5CO5CA I
CA 19.0 47.8 132 24.7 235
Total stock 468
CO 21.2 40.1 431 54.4 541
7 6CO4CA+CA CA 20.8 33.7 271 24.2 11 338
CE 18.2 26.2 64 3.5 28
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Table 1, Continued

TSP Composi‘tion Tre‘e ‘ Medu]l;:lameter 2:2?;2:5 Density, Bonitet | Stock, m3/
of plantings species height, m em ’ ha m*/ha class ha
Total stock 907
co 18.9 46.0 222 36.9 332
8 8CO2CA+CE CA 18.6 28.1 114 7.1 II 78
CE 17.5 32.0 19 1.5 12
Total stock 422

Note: CO - common oak, CE — common elm, CA — common ash, SLM - sharp-leaved maple

Source: compiled by the authors

Experimental plantings are of the same age
(71 years) and grow in the conditions of fresh
oak forests (D,), which is confirmed by corre-
sponding indicators of the living understory
cover. During the research period, the propor-
tion of common oak in the plantations varied
from 3 (TSP 3) to 9 (TSP 5) units in plantings.
From the provided list of inventory indicators
for protective windbreaks, the main factor de-
termining their protective effect is the average
height. The study showed that the current com-
position of the plantations is not always the re-
sult of a successful selection of tree species and
timely forest management practices.

Based on the analysis of tabular data, a
clear decline in the proportion of common oak
in the plantations can be observed. The high-
est proportion of 9 units (approximately 90%)
of oak is found in TSP 5, where it reached an
average height of 21.1 m due to timely forest
management and outperformed ash (19.1 m) in
height. With a proportion of 8 units in TSP 8, oak
reached a height of 18.9 m and slightly exceed-
ed ash (18.6 m). With a proportion of 7 units in
TSP 1, oak reached a height of 19.9 m due to the
absence of competition from elm. With a pro-
portion of 6 units of oak in TSP 7, it reached a
height of 21.2 m and slightly outpaced the sec-
ond dominant species, ash (20.8 m), in growth.
In the latter case, oak achieved its height ad-
vantage through timely forest management
practices. The same composition was found
in TSP 2 and 6, where oak and ash both had a

proportion of 5 units, but different height indi-
cators (23.4 and 19.0 m, respectively). Ash ex-
hibited particularly dominant growth in TSP 2,
where the height difference with oak was 3.1 m.
In TSP 4, oak accounted for only 4 units, and the
second dominant species (ash) reached a height
of 22.1 m, slightly surpassing oak in this indica-
tor. With a proportion of 3 units in TSP 3, with
maple dominating, both species reached nearly
the same height (18.9 and 18.8 m, respectively).
Common oak consistently grows according to
bonitet class II, while common ash grows ac-
cording to bonitet class I (TSP 2 and 4). Norway
maple, which also grows according to bonitet
class II, can compete with common oak under
certain circumstances.

The studied protective windbreaks were es-
tablished in the pattern of oak clumps, with oak
clusters spaced at 5.0x3.0 m and a total wind-
break width of 15.0 m (Fig. 2a). Two additional
rows of companion trees were introduced in the
wide 5-metre alleys, and companion and shrub
species were added within the nest rows.

Along with determining the main taxonom-
ic characteristics, calculations of the protective
influence of PFSs were performed based on their
structural features. Analysis of the forest meli-
orative characteristics of windbreaks (Table 2)
revealed that the experimental windbreaks have
protective heights ranging from 19.6 m (TSP 6)
to 23.4 m (TSP 2) and provide reliable protec-
tion for agricultural crops (Table 2). According
to the instructional requirements, the width

Vol. 14, No. 2, 2023

Ukrainian Journal of Forest and Wood Science 58



Maliuha et al.

of the fields in the main crop rotation is set at
600 m (Pylypenko, 2004). Considering the ef-
fective protective influence zone within a 30 H
distance (H — protective height of the wind-

break), the calculated values ranged from 588
to 702 m. Thus, practically all the studied wind-
breaks (except TSP 6) provide protection with
a reliable overlap (safety margin) of up to 17%.

b

Figure 2. Mixing schemes for oak clump windbreaks
Notes: a - ready-created windbreaks; b - recommended modified version

Source: compiled by the authors

Table 2. Silvicultural characteristics of plantations

Composition of Protective Range 'of effe‘ctive Protected area Protection of field

TSP lantings height. m protecflve action of | of f_ield land 1 ha land, % of the

p 8 ght, the windbreak, m windbreak, ha standard value
1 7CO3CA 21.7 651 43.4 108
2 5CA5CO 23.4 702 46.8 117
3 5SLM3CO2CE+CA 20.4 612 40.8 102
4 6CA4CO+ VZ, SLM 21.7 651 43.4 108
5 9CO1CA 22.3 669 44.6 112
6 5CO5CA 19.6 588 39.2 98
7 6CO4CA+CA 20.5 615 41.0 103
8 8CO2CA+CE 20.3 609 40.6 102

Note: CO - common oak, CE — common elm, CA — common ash, SLM - sharp-leaved maple

Source: compiled by the authors

In case of practical necessity for creating
windbreaks using the nesting method (con-
sidering the drawbacks), it is advisable to use
a modified scheme (Fig. 2b) for future use. Its
features lie in the need to place accompanying
tree species in the outer rows to prevent crown
growth towards the field. Under such condi-
tions, the crowns of the accompanying tree
species can be easily pruned, or if necessary,
these trees can be removed without disturbing
the overall structure of the windbreak.

Regarding the structures, it is worth not-
ing that all of them are dense, and therefore do
not meet the conditions for effective protec-
tion of agricultural crops. The reason is that
over the past 30 years, forest care measures
concerning windbreaks have not been imple-
mented. This has led to the proliferation of un-
derstory and vegetative shoots from self-felled
trees, resulting in densification, especially in
the lower layer of the plantation (Fig. 3). To
increase the effectiveness of the protective
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influence of windbreaks, it is recommended
to conduct thinning operations to create op-
timal airflow patterns. The current state of
windbreaks is often unsatisfactory. This situa-
tion is especially prevalent in plantations that
have not been transferred under the control

of local territorial communities or municipal
enterprises and sometimes suffer from unau-
thorised logging. Maintenance and restoration
work are not conducted in these windbreaks,
resulting in their degradation and loss of pro-
tective properties.

Figure 2. General view of PFS with a dense structure (TSP 1)

As a result of the thinning of windbreaks
due to unauthorised logging, processes of soil
compaction and erosion develop, accompa-
nied by the growth of shrubs and woody veg-
etation, which weakens the plantations. As a
result, the action of pathogens and forest pests

is activated which negatively affect the sani-
tary condition of plantings. The results of the
assessment of the sanitary condition of plant-
ings are represented in Table 3. Tree weaken-
ing can also be caused by ice and snow loads
(Stadnik, 2003).

Table 3. Sanitary condition of windbreaks

TSP Cm;ll; (l)lstlltligrsl of Coil:(illg(on Condition Healthy, % Quality class trf::‘s::_/olfm
1 7CO3CA 1.85 weakened 72.3 2 289
2 5CA5CO 1.50 healthy 76.4 1 263
3 5SLM3CO2CE+CA 1.65 weakened 65.4 2 295
4 6CA4CO+ VZ, SLM 1.46 healthy 70.4 2 318
5 9CO1CA 2.62 very weakened 49.2 3 325
6 5CO5CA 3.08 very weakened 41.7 3 362
7 6CO4CA+CA 1.93 weakened 60.2 2 359
8 8CO2CA+CE 2.37 weakened 59.0 2 217

Note: CO - common oak, CE - common elm, CA - common ash, SLM - sharp-leaved maple

Source: compiled by the authors

Analysis of the results of the assessment
of the sanitary condition of eight windbreaks
showed the following results: two healthy ones

with a sanitary condition index of 1.50 and 1.46,
respectively (TSP 2 and 4); four weakened ones
(with an indicator from 1.65 to 2.37, TSP 1, 3,
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7, 8); two very weakened ones (2.62 and 3.08,
respectively, TSP 5 and 6). By quality class, the
distribution turned out to be somewhat differ-
ent. The first quality class in the presence of
76.4% of healthy tree species was found at TSP
2, and the third quality class was found at TSP
5 and 6, where the number of healthy plants is
49.2 and 41.7%, respectively. The second quali-
ty class is the remaining plantings with an indi-
cator of healthy plants from 59.0 to 72.3% (TSP
1,3,4,7,38).

Similar objects (PFSs) have been consid-
ered in a number of papers over the past peri-
od. In particular, the impact of global climate
change on the current state and biological sta-
bility of PFS is indicated in paper O. Tkachuk
& N. Viter (2023). The authors note that these
climate changes may have a negative impact
on the functioning of windbreaks within the
Vinnytsia region. This can result in the sup-
pression of certain tree species that are vul-
nerable to drought, high temperatures, pests,
and diseases, especially those with shallow root
systems. Special suppression will occur in spe-
cies with shallow root systems. Such tree spe-
cies mentioned by the authors include common
oak, Scots pine, European fir, European beech,
silver birch, and grey alder. Such suppression
can considerably affect the environmental
functions of PFSs. Therefore, the decisive role
in this ratio belongs to tree species with less
sensitivity to humidity and higher resistance
to elevated temperatures. It is worth mention-
ing that the research objects of these authors
are located in the same natural-climatic zone
of the Forest-Steppe and should be considered
in the context of climate change. In the process
of studying the most common forest protec-
tive windbreaks in the Southern Steppe, Y. Bila
(2022) emphasises their positive impact on the
microclimate of adjacent agricultural fields.

Regarding the historical value of FPSs cre-
ated in Ukraine, the so-called “Dokuchaev”

windbreaks studied by P.A. Hetman (2023)
have great importance based on more than 120
years of experience in their creation and func-
tioning. These windbreaks are a unique forest
meliorative object that systematically attracts
the attention of researchers. The author, based
on the analysis of cenotic characteristics of
the studied windbreaks, notes the similarity
of their species composition and structure of
groups, where common oak (Quercus robur L.)
and common ash (Fraxinus excelsior Michx.) are
used as forest-forming species. Compared to
this study’s object, they are notably older in age
and give confidence in the prospects for their
further use. It is necessary to note the similar-
ity of the structural features of FPSs, particu-
larly in terms of their dense construction. The
herbaceous layer of the windbreaks investi-
gated by P.A. Hetman (2023) is characterised
by moisture-loving, moisture-resistant, and
shade-tolerant species compared to the herba-
ceous cover of field edges. Similar results in the
formation of forest biocenosis were obtained by
G.0. Lobchenko (2015).

In the studies conducted by O.P. Polishchuk
(2009) and D. Rehécek et al. (2016), it was also
found that the maximum effect of protective
windbreaks is achieved when optimal struc-
tures are formed. These structures show the
best results in reducing the speed of damaging
winds (Bohm et al., 2014). The density of these
plantings correlates with their construction
(Ostapchuk & Sovakov, 2016). M. Bogoslovska
& Yu. Yelisavenko (2022) conducted a study on
protective windbreaks as integral biocenoses in
the Vinnytsia region. They conducted examina-
tions of these windbreaks in areas of the region
that are characterised by steppe-like natural
and climatic conditions. These objects perform
important eco-stabilising functions in preserv-
ing agro-landscapes from negative natural fac-
tors. The majority of windbreaks in the studied
region were created using a combined type of
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mixing, with the presence of main, accompany-
ing, and shrub species. Similarly to this study,
the authors also examined tree species such as
common oak, common ash, sycamore maple,
and silver birch. The predominant number of
tree species in these plantings belong to the I
class of site quality, have a satisfactory condi-
tion, and are characterised by an age interval
of 60 to 75 years. The authors also emphasise
the need for silvicultural management in wind-
breaks to maintain the initial structure and en-
sure effective forestry and ameliorative impact
on adjacent agricultural lands.

PFSs are an important component of the
agricultural landscape, which provides protec-
tion of field land from adverse natural factors
and, as a result, contributes to the increase in
crop yields (Sovakov, 2010; Sytnyk, 2005). In
this context, N. Zvorska & V. Shlapak (2022)
investigated the effect of PFSs on sunflower
yield for the Cherkasy region in 2019-2021. In
their study, the authors note that the impact of
windbreaks on the yield of agricultural crops in
ecotone landscapes is influenced by multiple
factors. The yield depends on the plant varie-
ties, their resistance to disease pathogens, the
natural-climatic conditions of the locality, the
type of windbreak structures and their sanitary
condition. Thus, the results of these studies ful-
ly correlate with the given study regarding the
range of effective protective effects of PFSs.

To improve legislation in the context of
optimising the area of linear windbreaks and
to ensure effective management practices, the
Order of the Cabinet of Ministers of Ukraine
No. 725-r “On Approval of the Concept for the
Development of Agroforestry in Ukraine” (2013)
has been developed. This concept identifies the
main factors of inefficient protection of agricul-
tural fields and proposes key measures to address
them. Legislative support for agroforestry im-
plementation in Ukraine is being provided to im-
plement this concept (Yukhnovsky et al., 2016).

Recent studies highlight various aspects
of the condition and protective effect of PFSs.
The conducted studies in the windbreaks of
the “Pyriatyn-Agrolis” ME are distinguished
for their comprehensive approach to assessing
their condition.

Conclusions

Despite a number of objective and subjec-
tive factors (lack of management, proper pro-
tection, efficient management, etc.), a forest
environment has developed by the age of 70,
capable of providing suitable conditions for
plant growth in the plantations and fulfilling
their protective functions.

The experimental windbreaks were found
to be monoclonal, growing in the type of for-
est vegetation conditions known as fresh oak
forests. In the course of the study, it was deter-
mined that the proportion of common oak in
their composition ranged from 3 (TSP 3) to 9
(TSP 5) units. The average height was identified
as a determining parameter for the assessed
windbreaks, ranging from 18.6 to 21.6 m for the
second bonitet class. Protective heights, which
usually have higher values compared to the av-
erages, ranged from 19.6 to 23.4 m.

Considering the distance of effective pro-
tective influence of the windbreaks, the cal-
culated indicators ranged from 588 to 702 m.
Therefore, all the researched windbreaks (ex-
cept TSP 6) provide reliable protection for
agricultural crops with a safety margin of up
to 17%. According to the existing structures,
windbreaks are dense and do not meet the
conditions for effective protection of field land
and require silvicultural measures to create an
optimal windbreak structure. Additionally, the
investigated windbreaks require forest meliora-
tion measures.

Assessment of eight windbreaks based on
the sanitary condition index yielded the follow-
ing: two healthy windbreaks (TSP 2 and 4), four
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weakened windbreaks (TSP 1, 3, 7, 8), and two
severely weakened windbreaks (TSP 5 and 6).
According to the quality class, the distribution
was as follows: the first quality class was ob-
served in TSP 2, the third class in TSP 5 and 6,
and the second quality class was characteristic
of the remaining plantations (TSP 1, 3, 4, 7, 8).
The prospects for further studies on these
objects are determined by the need for invento-
rying considering their condition and meliora-
tive properties, implementing a complex of sil-
vicultural measures to form optimal structures,
and addressing the legal issue regarding their

subordination to specific landowners. Monitor-
ing WBs in terms of their condition will allow
systematic observation of the effective protec-
tion of field land. The condition of windbreaks
growing in areas where combat actions took
place can be determined using unmanned aerial
vehicles before their demining.
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AHoTanisl. AKTYaJIbHiCTb JOCTIIKeHHS MOB’s13aHa i3 HeoOXiqHICTIO BU3HAUEHHS CyYaCHOTO CTaHy
T10JIE3aXMCHUX JIICOBUX CMYT, SIK CK/IaIOBO1 JIicoarpapHOTo JjaHaadTy KOHKPEeTHOro periony. Meta
po6OTH ToJIsirasa y MPOBeAEeHHI KOMIUIEKCHOI OI[iHKM T10JIe3aXMCHUX JIiCOBMX HacaakeHb. ITig yac
IOCTiIKeHb BUKOPUCTAHI JaHi AMCTAHITIITHOTO 30HIyBaHHS 3€MJIi 32 KOCMiYHMMM 3HiIMKaMM, 1110
HaZaI0 MOK/IMBICTh BU3HAUMTH ITapaMeTpPH IOJIiB, PO3MIIlleHHS CMCTEMM TI0JIe3aXMCHUX JIiCOBUX
cmyrT i ixHi mapametpu. JlicoTakcalliitHi po60TY BUKOHYBAINCS 32 3aTaTbHONPUITHSITUMMA Y JTiCOBiit
Takcalii MeTOOMKAaMY 3 YTOYHEHHSIMMU JIJIsI CMyTOBUX HacamkeHb. Kiac SIKOCTi mone3axucHuX CMyT
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BU3HAYa/IM 3a BiJICOTKOM 3J0POBMX JlepeB BiJl 3araJibHOi iX KiJIbKOCTI, a iHeKC caHiTapHOTO CTaHy
pO3paxoByBaaM Bi[IMIOBiIHO BCTaHOBJIEHMX KaTeropiit. Ha mifgcraBi aHamisy OTpuMMaHUX AAHUX
YiTKO MPOC/IiIKOBYETbCS CaAHA MOCTiAOBHICTh Ay6a 3BMYAfHOTO Bif 9 M0 3 OOMHUIIb Y CKIAfi
HacajkeHb. [Tose3axuCcHi CMYTY CTBOPIOBAIMCS 3a TUIIOM Ty60BUX THi3ZOBMX i3 pO3MillleHHSIM
rHi3g my6a 5,0x3,0 M i 3arajpHOI0 WIMPUHOIO cMyry 15,0 M. Y mMpOKi 5-MeTpoBi MiKpsAms
JIOJATKOBO BBOAMJIMCS [IBA PSIAM CYITyTHIX, @ B pSIAM THi3[ — CYITYTHi Ta YarapHUKOBi BUIAM POCIMH.
AmHaji3 XxapakTepyuCcTUKM CMYTOBMX HacaIkKeHb I10Ka3aB, [0 BOHM MalOTh 3aXMUCHi BUCOTHU Bif, 19,6
M JI0 23,4 M Ta CTBOPIOIOTD HAJiliHUIA 3aXUCT MPUIIETTNX MTOIbOBUX YTifb. Buxonsun i3 qaapHOCTI
eeKTUBHOrO 3axXMCHOrO BIUIMBY JIiCOCMYT MOXXHa BiJMIiTUTH, IO PO3PAXYHKOBi IMOKA3HUKU
3a6€e3MMeuyIoTh 3aXUCT 3 HAJiiHUM 3aIrmacoM MiltHoCTi 10 17 %. 3a Heo6XiZHOCTi CTBOPEHHST HOBUX
JIiCOBMX CMYT 'Hi3TOBMM CIIOCOG0M Ha MepPCIeKTUBY ITPOTIOHYETHCS BUKOPUCTaHHS e(eKTUBHIIIOT
CXeMU, 0COBIMBOCTI SIKOi MOJISITal0Th Y PO3MillleHHi CYMYTHIX JlepeBHUX BUZIB y KpaitHix pspax 3
METO 3aro6iraHHs pO3POCTAHHIO KPOH Y3JIiICHUX PSIAIB Y CTOPOHY IOJS. 3aBASIKM OTPUMAaHUM
pesyabTaTaM BUHMKI/IA MOXK/IMBiCTh ITPOBECTY KOMIUIEKCHY €KCIIePTHY OIL[iHKY CTaHY IT0/Ie3aXUCHUX
JICOBMX CMYT 3a TaKMMM KpPUTEPisIMM: JIiCiIBHMYO-TAKCAlli/iHi ITapaMeTpyu, MelTiopaTUBHI
BJIACTMBOCTI Ta iHEKC CaHiTaApHOTO CTaHy

Kiio4oBi ci1oBa: ckiajl HacaKeHb; CXeMY 3MilllyBaHHS; KOHCTPYKILisl; 3aXMCHUI BIUIMB; iHAEKC
CTaHy; KJIac SKOCTi

Vol. 14, No. 2, 2023 Ukrainian Journal of Forest and Wood Science 66



	_Hlk138171194
	_GoBack
	_GoBack
	_GoBack

