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The methodology included several stages: spatial analysis using GIS tools and forest
management materials to determine administrative units within the natural zone of
Polissia; creation of a database based on key taxation indicators (species composition,
forest site conditions, forest stand origin, age class, forest site conditions class);
analytical summarisation of the structure of forests by administrative units. The study
determined that natural forests predominate (52% of the area), but their share varies
by region. The dominant species is Scots pine, which occupies approximately 63% of
the total area. A high mosaic pattern of forest site conditions was identified, with a
predominance of fairly poor and fairly rich forest types site conditions. The structure
is dominated by high-level site conditions class plantations (class | and above, 58% of
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the area). Certain patterns were identified in the forest inventory structure, which are associated with an increase
in the continentality of the climate from west to east,namely: an increase in the proportion of artificial plantations,
a change in the predominance of moist and wet hygrotypes to fresh ones, a decrease in the proportion of softwood
species in the composition, an increase in forest productivity, and an increase in the proportion of maturing and
mature tree stands. The results of the study can be used to optimise forest resource management, develop regional
strategies for sustainable forest use and preserve the ecosystem stability of the Polissia forests

Keywords: forest stand origin; forest site conditions; forest productivity; spatial analysis; GIS

INTRODUCTION

The forest fund, as a collection of land covered with for-
est vegetation and intended for forestry, is a significant
component of the natural resource potential of any
country, including Ukraine. In the context of growing
environmental challenges, including climate change,
biodiversity loss and intense anthropogenic pressure,
a detailed study of the structure, spatial organisation
and functional state of forests in individual natural-ge-
ographical regions requires special scientific attention.
The forest fund is a fundamental component of the nat-
ural resource potential of European countries, support-
ing biodiversity, regulating the climate, and providing
ecosystem services. According to the European Envi-
ronment Agency (EEA), forests cover about 160 million
hectares, which is approximately 39% of the EU’s area,
and more than 90% of these forests are semi-natural,
while primary and old-growth forests account for less
than 4% (European Parliament, 2022). According to
H. Mauser (2023), between 1961 and 2020, forest cover
in EU countries increased by 37%, timber stocks grew
by 138% and productivity by 95%. Forecasts indicate
that the forest area will continue to grow as a result
of sustainable forest management and natural regen-
eration. The creation of new forests through afforesta-
tion programmes and the spontaneous reforestation of
low-productivity land are also contributing to this trend
(Corticeiro et al., 2024).

However, forest ecosystems are currently facing a
range of challenges, the most significant of which are
climate change, intensified logging, droughts, forest
fires, mass outbreaks of pests and destructive wind-
storms. According to the results of a large-scale review
by Z. Vacek et al. (2023), the effects of climate change
are manifested in pronounced regional asymmetry in
productivity: in southern Europe, growth rates are de-
clining by 1249%, while in northern regions, on the
contrary, there is an almost twofold increase (+99%).
Such spatially heterogeneous dynamics indicate the
need for regionally differentiated forest management
strategies, as universal approaches are losing their ef-
fectiveness. In addition to changes in growth rates, the
structure of degradation factors is also undergoing a
significant transformation. According to data from the
European Environment Agency (2023), the share of
fires, storms and mass pest outbreaks in the structure of
destructive factors for European forests has effectively

doubled over the last decade. This indicates not only
an increase in the vulnerability of ecosystems but also
the cumulative effect of climate stress, which makes
forests more prone to catastrophic disturbances. A key
tool for monitoring forest conditions and forecasting
these trends is the Global Forest Resources Assessment
(FRA), which covers the period from 1990 to 2025 and
includes more than 60 indicators, including forest area,
biomass volumes, annual growth, ownership structure
and sustainability characteristics (FAO, 2025). A unique
advantage of the FRA is the comparability of data be-
tween countries, but its limitation remains the high
aggregation of indicators, which limits analysis of re-
gional characteristics. To overcome this shortcoming,
studies conducted highly detailed spatial analysis. For
example, V. Avitabile et al. (2024) presented harmonised
statistical series and maps of biomass and annual wood
growth with a resolution of up to 100 m across 38 Eu-
ropean countries. These results significantly contribute
to analysis of regional variability and provide a basis
for adapting management decisions at the national and
local levels. However, even these maps are not always
able to reflect micro-scale processes, in particular local
differences in soil and hydrological conditions, which
maintains the need to combine global and local data.
Ukrainian Polissia is one of the most forested re-
gions of the country, where forests combine relevant
economic functions with a critical ecological role in
maintaining the hydrological balance and preserving
biodiversity. Unique climatic, soil and hydrological
conditions determine the formation of specific types
of forest ecosystems. The predominance of pine and
sub-pine forests, a significant proportion of marshy
and peaty lands, as well as the mosaic nature of the
landscapes, create a complex spatial structure of the
forest fund, which requires in-depth analysis and differ-
entiated approaches to management. Climatic studies
by S. Boychenko et al. (2025) showed that during the
period 1990-2021, the average annual temperature in
Polissia increased by 0.60 £ 0.08°C per decade, while
precipitation decreased by approximately 6 mm. This
trend not only increases the risk of summer droughts
but also leads to a gradual transformation of forest
growing conditions. A significant consequence of this
process is a decrease in the groundwater level.As noted
by S. Sydorenko et al. (2024), the combination of lower
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soil moisture and the dominance of pine plantations
create particularly favourable conditions for the occur-
rence and spread of fires, confirming Polissia’s high vul-
nerability to climate-related threats.

The study aimed to provide a scientifically substan-
tiated description of the forest fund of the Ukrainian
Polissia region, including an analysis of its area, age
structure, species composition of tree stands, origin,
types of forest site conditions, and productivity.

MATERIALS AND METHODS

The research was based on forest management data
from the last audit period (basic forest management
2014-2025) for the structural divisions of four branch-
es of the State Enterprise (SE) “Forests of Ukraine”:
“Poliskyi Forest Office”, “Pivnichnyi Forest Office”, “Stol-
ychnyi Forest Office” and “Podilskyi Forest Office” At
the first stage of the study, a geospatial analysis was
conducted to identify the divisions of the branches lo-
cated within the Ukrainian Polissia region according to
the comprehensive forest management zoning (Hensi-
ruk, 1991). The geospatial analysis was conducted us-
ing the “Forests of Ukraine” geoportal and the Geoinfor-
mation System for Forest Resource Management (State
Forest Resources Agency of Ukraine, n.d.). When using
the “Forests of Ukraine” geoportal, the territorial affili-
ation of the unit was assessed using the “Map” tab and
the “Plantations” section in the context of four interre-
gional administrations: North-Western, Central, North-
ern and South-Western. The geographic information
system for forest resource management was used as a
cartographic basis for determining the correspondence
of the territory of forest districts to the Ukrainian Polis-
sia zone. For this purpose, the layers “Region of distribu-
tion (forestry zoning)”, “Quarters” and “Allotments” were
used in the “Permanent forest seed base” section. The
forest fund of all Forestry Management Unit, with the
exception of Baranivske, Volodymyr-Volynske, Korosty-
shivske, Makarivske, Nizhynske and Shepetivske, was
completely attributed to the Ukrainian Polissia. In the
second stage of the study, a sample was formed based
on such inventory indicators as tree species composi-
tion, types of forest site conditions, forest stand origin,

age class, and forest site conditions class. The indica-
tors of the structural subdivision of the Forestry Man-
agement Unit served as a sampling option. The source
of information was the forest management information
database of the Ukrainian Research Institute of Forestry
and Agroforestry (n.d.). In cases where only part of the
Forestry Management Unit territory (Baranivske, Volo-
dymyr-Volynske, Korostyshivske, Makarivske, Nizhynske
and Shepetivske) belonged to the natural zone of the
Ukrainian Polissia, the analysis of forest management
information was conducted using data from the rela-
tional database of the Ukrderzhlesproekt Production
Association for 2017, using the Lisovporadnyk geoin-
formation system. The database query was performed
using the following algorithm:“SQL” — “Allocation area”
(grouping/sum) — “Plant growth conditions” (“Main
species”, “Bonitet class”, “Type of forest growing condi-
tions”, “Age group”) — “Characteristics of tree species
components” (“Sequential number of tree species” - 1,
“Origin”). Forest stand origin (artificial or natural) was
determined by the main species in the main stand sto-
rey. The average site conditions class was calculated as
a weighted average (sum of the products of areas and
site conditions class / total area). At the third stage, the
forest fund data was analysed and interpreted in terms
of Forestry Management Unit and Branches. The pro-
cessing and analysis of forest management materials
were conducted following the instructions in force in
Ukraine (Instruction for forest management of forest
fund in Ukraine, 2006). Mathematical processing of data
arrays was conducted using Excel.

RESULTS

Territorially, the Ukrainian Polissia zone includes forest
areas belonging to four branches of the State Enterprise
“Forests of Ukraine”: “Poliskyi Forest Office” - 1.08 mil-
lion hectares (46%) of forested land, “Stolychnyi Forest
Office” - almost 0.79 million hectares (34%), “Pivnichnyi
Forest Office” - over 0.45 million hectares (19%) and
“Podilskyi Forest Office” - 0.03 million hectares (1%).
The Branch “Poliskyi Forest Office” has 15 of the 16 for-
est districts within the Ukrainian Polissia region under
its jurisdiction (Table 1).

Table 1. Areas of forest plantations of the Forestry Management Unit
of the Branch “Poliskyi Forest Office’, belonging to the Ukrainian Polissia

Area of forested land, thousand hectares

Proportion of natural tree

Forestry Management Unit

Total Including artificial stands, %
Volodymyr-Volynske 58.2 26.9 53.9
Kivertsivske 108.7 46.7 57.0
Manevytske 70.7 304 57.0
Liubeshivske 45.0 11.8 73.8
Kamin-Kashyrske 71.7 27.0 62.4
Ratnivske 43.4 19.3 55.6
Liubomlske 71.7 29.3 59.2
Kovelske 58.2 222 61.8
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Table 1. Continued

3 Area of forested land, thousand hectares Proportion of natural tree
Forestry Management Unit - —
Total Including artificial stands, %

Vysotske 70.0 235 66.5
Kostopilske 754 42.0 443
Rafalivske 81.7 29.8 63.5
Sarnenske 93.1 39.9 57.1
Klesivske 139.1 44.4 68.1
Bereznivske 47.3 18.0 619
Sosnivske 449 174 61.1
Total 1079.3 428.6 60.3

Source: compiled by the authors

The Dubenske Forestry Management Unit and of area. Of the 15 structural units of the Branch “Stol-
the southern part of the Volodymyr-Volynske Forest-  ychnyi Forest Office”, only 12 belong to the Ukrainian
ry Management Unit belong to the Forest-Steppe. In  Polissia. Natural tree stands predominate in terms of
the forest fund of all Forestry Management Units ex- area only in the forest districts in the north of Zhyto-
cept Kostopilske, natural tree stands prevail in terms  myr Region (Table 2).

Table 2. Areas of forest plantations of the Forestry Management Unit
of the Branch “Stolychnyi Forest Office’, which belong to the Ukrainian Polissia

Forestry Management Unit Area of forested land, thousand hectares Proportion of natural tree
Total Including artificial stands, %

Baranivske 379 24.9 34.2
Bilokorovytske 106.9 354 66.9
Zviahelske 104.7 39.8 61.9
Slovechanske 66.1 28.9 56.3
Ovrutske 130.6 55.2 57.8
Radomyshlske 49.1 34.5 29.8
Korostenske 109.2 437 60.0
Korostyshivske 20.6 13.6 34.2
Ivankivske 53.5 339 36.6
Dymerske 534 32.1 40.0
Teterivske 32.1 24.2 24.6
Makarivske 234 15.6 33.1
Total 787.6 381.8 51.5

Source: compiled by the authors

The Boryspilske, Bilotserkivske, and Bohuslavske  Unit also belong to this natural zone. Of the nine
Forestry Management Unit belong to the For- structural units of the Branch “Pivnichnyi Forest Of-
est-Steppe zone. The southern parts of the Baranivske, fice”, only seven can be attributed to the Ukrainian
Korostyshive, and Makarivske Forestry Management Polissia (Table 3).

Table 3. Forest areas of the Forestry Management Unit of the Branch “Pivnichnyi Forest Office”
and Branch “Podilskyi Forest Office’, which are part of the Ukrainian Polissia region

Forestry Management Unit Area of forested land, thousand hectares Proportion of natural tree
Total Including artificial stands, %
Branch “Pivnichnyi Forest Office”
Shostkynske 83.4 62.5 25.1
Konotopske 42.3 26.1 38.2
Chernihivske 90.8 58.2 35.9
Koriukivske 70.6 44.6 36.9
Nizhynske 42.0 24.7 41.3
Novhorod-Siverske 56.9 42.0 26.2
Horodnianske 68.7 39.9 42.0
Total 454.8 298.0 34.5
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Table 3. Continued

Area of forested land, thousand hectares

Proportion of natural tree

ForestryM t Unit
orestry Management Uni Total

Including artificial stands, %

Branch “Podilskyi Forest Office”

Shepetivske 324

18.1 44.2

Source: compiled by the authors

In addition to the Sumske and Trostyanetske For-
estry Management Unit, the southern part of the
Nizhynske Forestry Management Unit is also not part
of Polissia. In the forest fund of the Branch “Podilskyi
Forest Office”, only the western part of the Shepetivske
Forestry Management Unit can be attributed to the nat-
ural zone of Polissia in Ukraine. The forest plantations

of all structural units of both species, without excep-
tion, are predominantly of artificial origin. In general,
natural tree stands dominate in the forests of Ukrainian
Polissia, accounting for 52% of the forested land. While
natural forests account for 60% of the forest areas of
the Branch “Poliskyi Forest Office”, they cover only 34%
of the areas of the Northern Forestry (Fig. 1).

Homiel g
o
; oRedyca 5 g2helezi
aLuninets
Brest oPinsk 3
)
oMazyt Ovhorod-Sivers'kyl,
oShostka
Palieski State :
Radioecological > L HiL Kurchatov,,
Reserve
laness
AN
<Sudzha
~ASumy
oRomny
Irpin aPryluky .Lebedyn
o Hiv
y .Hag
VI °0kh|
ey
Pereiasfav Lubny Dert
o
Lviv oBerdychiv oMyrhorod
olvi oBila Tserkva ;
oTermopil Y oPoltava :
! oKhmelnytskyi o@.’fff‘f_"sy feios|
oSt ; oVinnytsia oSmila %

Kalush o
olvano:-Frankivsk

JZhmerynka

~Haisyn

oKemvanets-Podirskvi

o &u’.léi‘od-;‘k.‘-. oKremenchuk
Ukraine AEdme

oUman _Znam'yanka

Figure 1. Distribution of forest areas belonging to branches
of the State Enterprise “Forests of Ukraine” located in the Ukrainian Polissia region, by origin
Note: yellow colour - artificial forests, green - natural forests. | - Branch “Poliskyi Forest Office’, Il - Branch “Stolychnyi
Forest Office’, Ill - Branch “Pivnichnyi Forest Office’, IV - Branch “Podilskyi Forest Office”

Source: compiled by the authors

In the forests of the Ukrainian Polissia, the pro-
portion of poor forest site conditions is slightly more
than 12% of the area, with fresh poor conditions be-
ing the most common at almost 8%. The proportion
of fairly poor forest site conditions is significantly
greater than 50%. The most common types of forest
site among fairly poor conditions are fresh and moist,
accounting for 23% and 19% respectively. Fairly rich
forest site conditions are quite common, covering
more than 34% of the area, including moist fairly rich
conditions (almost 15%) and fresh and wet fairly rich
conditions (more than 9% each). Fairly rich forest site
conditions are the least common in Polissia, covering
only 3% of the area, of which fresh fairly rich condi-
tions accounts for almost 2% and moist suhrud for
more than 1% (Fig. 2).
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Within Polissia, the most common forest conditions
(poor) are found in the forests of the Branch “Poliskyi
Forest Office”, covering almost 16% of the area. In the
Branch “Stolychnyi Forest Office”, poor forest site con-
ditions account for 11% of the area, and in the Branch
“Pivnichnyi Forest Office”, 7%. In the forests of the
Branch “Podilskyi Forest Office”, the share of pine forest
conditions is insignificant. Fairly poor forest site condi-
tions are the dominant trophic habitat in the three larg-
est branches in terms of area, representing the natural
zone. The share of fairly poor forest site conditions from
47% in the Branch “Poliskyi Forest Office” to 54% in the
Branch “Stolychnyi Forest Office”. In the Polissia part of
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the Branch “Podilskyi Forest Office”, fairly poor forest
site conditions occupies only 32%, while the most com-
mon here are fairly rich forest site conditions, which
account for 63% of the area. In the other branches, dry
forests are significantly less represented, ranging from
32% to 36%. The example of fairly poor and fairly rich
forest site conditions clearly shows a trend towards a
decrease in forest moisture content from west to east.
While moist fairly poor and fairly rich forest site condi-
tions predominate in the forests of the Western Polissia
and Central Polissia forestry districts, fresh edaphic for-
ests dominate in the Dnipro-Polissia and Eastern Polis-
sia districts (Fig. 3).
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Figure 3. Distribution of forest areas belonging to branches of the State Enterprise “Forests of Ukraine” located
in the Ukrainian Polissia region, by predominant types of forest site conditions
Note: | - Branch “Poliskyi Forest Office’, Il - Branch “Stolychnyi Forest Office’, Il - Branch “Pivnichnyi Forest Office’, IV -

Branch “Podilskyi Forest Office”
Source: compiled by the authors

Pine is the dominant tree species in 63% of for-
ested areas. Plantations dominated by deciduous tree
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species, namely silver birch, common oak and black al-
der, are much less common (Fig. 4).
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Figure 4. Distribution of forest areas in the Ukrainian Polissia region by predominant species

Source: compiled by the authors
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The tree species composition of the forests of the
Ukrainian Polissia varies across its branches, which
is partly due to the differentiation of forest growing
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and oak stands increases, while the proportion of black
alder decreases (Fig. 5).
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The tree species composition of the forests belong-
ing to the Branch “Podilskyi Forest Office”, which are
in the Polissia region, is representative of the Forestry
Management Unit located on the border between Polis-
sia and the forest-steppe zone of right-bank Ukraine.
Notably, among the less common tree species in these
forests, in addition to aspen and European spruce,
there are common ash and common hornbeam. The
species composition of the forests of the Northern
Forest Branch has certain differences. In the forests of
the Eastern Polissia Forestry District, which includes
most of the forest plantations of this branch, there is a
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relatively higher proportion of other tree species, in
particular willow, common ash, European spruce, and
black locust. The age structure of forests in the Ukrain-
ian Polissia is unbalanced, as evidenced by the ratio of
forest areas of different age groups (Fig. 6). The propor-
tion of young trees is 40% less than optimal, and the
proportion of mature trees is 30% less than optimal.
Considering the duration of the age group, the largest
proportion is that of middle-aged forest stands, which
is at least twice the optimal level. The proportion of ma-
turing stands is also disproportionate to the age range
of this age group and exceeds the optimal level by 30%.
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Figure 6. Distribution of forest areas in the Ukrainian Polissia by age group

Source:compiled by the authors
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In terms of the four branches of the State Enter-
prise “Forests of Ukraine”, whose territories belong to
the Ukrainian Polissia zone, the age structure of forest
plantations has certain differences. The most noticea-
ble trend is an increase in the proportion of mature and
overmature plantations from west to east. Thus, while
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in the Branch “Poliskyi Forest Office” and Branch “Podil-
skyi Forest Office”, the proportion of mature (including
overmature) tree stands is 10% and 12% respectively,
in the Branch “Stolychnyi Forest Office”, mature forests
cover 16% of the territory,and in the Branch “Pivnichnyi
Forest Office”, 21% (Fig. 7).
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Figure 7. Distribution of forest areas of branches of the State Enterprise
“Forests of Ukraine” located in the Ukrainian Polissia region, by age group
Note: | - Branch “Poliskyi Forest Office’, Il - Branch “Stolychnyi Forest Office’, Il - Branch “Pivnichnyi Forest Office’, IV -

Branch “Podilskyi Forest Office”
Source: compiled by the authors

The productivity of the forests of Polissia in
Ukraine is high, as indicated by the distribution of for-
est areas by forest site conditions classes. Plantations
of forest site conditions classes I, Il and la predomi-
nate in terms of area (Fig. 8). Highly productive forest
plantations (forest site conditions classes | and above)
account for almost 58% of the area, medium-produc-
tive plantations (forest site conditions classes II-1V)
account for almost 41% of the area, and low-produc-
tive plantations (forest site conditions classes V and
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below) account for only slightly more than 1% (Fig. 8).
The differentiation of forest site conditions in the for-
ests of the Ukrainian Polissia region has led to a corre-
sponding difference in the distribution of forest areas
by forest site conditions classes across the branches
of the State Enterprise “Forests of Ukraine”. The high-
est productivity indicators are observed in the forests
of the Branch “Pivnichnyi Forest Office”, where tree
stands of forest site conditions classes | and la pre-
dominate in terms of area (Fig. 9).
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Figure 8. Distribution of forest areas in the Ukrainian Polissia by forest site conditions classes
Source:compiled by the authors
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The average forest site conditions class in the for-
ests of this branch is 13,9. The distribution of forest are-
as by forest site conditions classes in the forests of the
Branch “Stolychnyi Forest Office” and Branch “Podilskyi
Forest Office” is quite similar, with forest site conditions
classes | and Il predominating. The average forest site
conditions class in both branches is |,3. Productivity in-
dicators are relatively lower in the forests of the West-
ern Polissia Forestry District, which are represented by
the plantations of the Branch “Poliskyi Forest Office”,
where tree stands of productivity classes Il and | pre-
vail in terms of area. The average forest site conditions
class is 1.6. The results of research at the regional level
create a comprehensive typologically oriented picture
of the forests of the Ukrainian Polissia, covering the or-
igin, structure of forest site conditions, tree species and
age profiles, and productivity levels. Stable west-east
gradients of edatope moisture and changes in species
and age structure were identified, which compared and
identified imbalances in age structure, incorporating
the correspondence of the main tree species to the
types of conditions.

DISCUSSION

The latest scientific works on the analysis of the for-
est fund of the Ukrainian Polissia are materials from
10-30 years ago. The most comprehensive and de-
tailed regional description of forests was conducted by
S. Hensiruk (1991), but these data were presented in
terms of natural zones of Ukraine. The results of stud-
ies on changes in the composition of forests and forest
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growing conditions in the Ukrainian Polissia are, to
some extent, consistent with the author’s data, in par-
ticular, the increase in the proportion of artificial pine
stands in the composition of forests from west to east,
and the conclusions regarding the dependence of for-
est site conditions and continentality are also simi-
lar. A more detailed description of the forest fund is
presented in the monograph by V. Tkachuk (2004), but
in this scientific work, the analysis was conducted on
Scots pine in the Right-Bank Polissia. The results of a
comparative analysis of the forest fund of the Volyn,
Rivne and Zhytomyr regions in terms of forest growing
conditions, age structure and productivity generally
correspond to our analytical data. The most valuable
data are presented in the scientific article by M. Sa-
vushchyk and M. Popkov (2008), which concerns the
typological structure of the forests of the Ukrainian
Polissia. These materials most successfully and com-
prehensively describe the typological, age and species
structure of the region’s forests and, similar to present
research, are based on forest management materials
from the relational database of the Ukrderzhlesproekt
State Enterprise. The data on the typological structure
of state-owned forests as of 2008 differ from our data
in that they show a higher proportion of poor and fairly
poor forest site conditions and a lower proportion of
fairly rich and rich forest site conditions. This is due to
changes in the structure of forests during the 2022-
2025 reorganisation, as all of the above-mentioned
authors used materials on forest users in the structure
of the State Committee of Forestry of Ukraine, while




the present data was obtained by processing forest
management data on the structural units of the State
Enterprise “Forests of Ukraine” as of 2025.

The increase in the proportion of fairly rich forest
site conditions (~34%) in the eastern direction and the
minimal representation of rich forest site conditions
(~3%) reflect the natural decrease in edatope humid-
ity from west to east. A similar west-east gradient of
hydrothermal conditions and corresponding spatial
differentiation of forest site conditions for Polissia and
Ukraine as a whole was noted by V. Tkach (2024). The
shift to “drier” edatopes in the east is accompanied
by more frequent use of controlled regeneration re-
gimes - from assisted natural regeneration to the cre-
ation of cultures - as interpreted by regional reviews
(Zhezhkun et al., 2023; Skliar et al., 2024).V. Ovcharuk et
al. (2020) showed an increase in evaporation by 110-
185 mm and a drop in the humidity index to =101%,
which explains why the need for artificial forest res-
toration is increasing in the east. In addition, Y. Nykyti-
uk et al. (2022) noted a degumification and a decrease
in the buffer capacity of sod-podzolic soils = another
argument in favour of artificial reforestation strategies
in the fairly rich forest site conditions.

The observer 63% of the area under Scots pine and
the simultaneous decrease in the proportion of alder
from the east are consistent with studies on conti-
nentality as a driver of change in the composition of
tree stands in Europe (Koch et al., 2022). The increased
sensitivity of continental subzones to spring frosts and
summer droughts, as shown by L. Chen et al. (2023) se-
lectively support more xerophytic taxa (Pinus, Quercus)
and displace the moisture-loving Alnus to the “wetter
niches” of the terrain. In a study of forests in Central and
Eastern Europe, M. Niemczyk et al. (2021), using Doug-
las fir (Pseudotsuga menziesii (Mirb.) Franco) (not native
to Polissia, but a representative model) as an exam-
ple, demonstrated an increase in relative productivity
in more continental conditions, supporting the idea of
mixed compositions and the selection of resistant spe-
cies in eastern subzones. The observation of increased
participation of hornbeam, ash, black locust, and wil-
low is a sign of an “adaptive mosaic” of compositions
to mitigate the risks of moisture deficiency and tem-
perature extremes, which is consistent with the data
of R.Seidl et al. (2017) and R. Sousa-Silva et al. (2018).

The imbalance in age structure identified by the au-
thors typically arises due to “wave-Llike” histories of fell-
ing/restoration and cautious logging regimes in more
continental regions. The results of studies by T. Wang et
al. (2024) confirm the conclusions that the increase in
the proportion of mature and overmature stands from
west to east (=10-21% depending on the branch) cor-
relates with a higher frequency of droughts and heat
extremes, which make it difficult to convert areas to
younger classes. A. Di Sacco et al. (2021) showed that
more continental regions are losing productivity due to

Siruk et al.

droughts and are experiencing “stretched” transitions
between age classes, while more humid regions have
a more balanced age structure. The proportion of high-
ly productive stands (~58% I-la) directly reflects the
correspondence of the composition and age structure
to forest growing conditions: in fresh/moist fairly poor
forest site conditions, the potential is realised most
fully; in fairly rich forest site conditions, productivity
is more strongly modulated by water deficit and heat
extremes. S. Song et al. (2024) showed that targeted
artificial reforestation programmes, if they incorporate
moisture deficit, species selection and water regime
management, can stabilise growth in drier analogues
of mixed forest conditions.

European reviews by M. Erdozain et al. (2023) and
D. Thom and R. Seidl (2022) systematically justify the
expansion of tools from assisted natural regeneration
to mixed crops with stable genotypes in conditions of
drought, pests and windbreaks. According to N. Man-
suy et al. (2020), reforestation policy in North America
is also biased towards the scaling of artificial regen-
eration. A. Di Sacco et al. (2021) noted an increase in
artificial forests as a response to climate change, while
J. Fargione et al. (2021) outlined the key challenges
and prospects of this course. For the Polissia region of
Ukraine, this means that in the “wetter” north-western
of the fairly poor forest site conditions zones, natural
regeneration should be prioritised, and in the “drier”
eastern types of forest site conditions, artificial for-
est restoration with a mixed composition involving
drought- and frost-resistant species. Thus, the geospa-
tial dependence of the typological structure of forests
and the trend of “drying” of edatopes to the east are
fully consistent with long-term regional observations
by domestic and foreign scientists, as well as modern
hydroclimatic assessments. The leading role of pine
(63%) and the eastern growth of pine and oak, with a
simultaneous decline in alder, reflect the known pat-
terns of continentality.

CONCLUSIONS

Natural tree stands occupy a slight majority in the
structure of the region’s forests (52%), but their share
varies significantly between individual branches of the
State Enterprise “Forests of Ukraine”. In particular, the
largest share of natural forests is characteristic of the
Branch “Poliskyi Forest Office” (60%), and the smallest
share is characteristic of the Branch “Pivnichnyi Forest
Office” (34%). An analysis of trophic habitats showed
the dominance of fairly poor forest site conditions
(over 50% of the area), of which fresh and wet types
are the most common. The share of fairly rich forest
site conditions is about 34%, while forest conditions
are the least common, at 3%. The spatial distribution
of these types of conditions shows a regular decrease
in the humidity of edaphic conditions from west to
east of the region.
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The leading tree species is Scots pine, which ac-
counts for 63% of forests. The proportion of deciduous
species (silver birch, common oak, black alder) is sig-
nificantly lower. There are regional differences in spe-
cies composition: from west to east, the proportion of
pine and oak increases, while the proportion of alder
decreases. In the transitional zones of Polissia and Li-
sostep, there is also an increased proportion of horn-
beam, ash, black locust and willow. The age structure
of forests is unbalanced: the low proportion of young
and mature stands is accompanied by an excess of mid-
dle-aged and maturing stands. The proportion of ma-
ture and overmature forests increases from west to east
and ranges from 10% to 21% depending on the branch.

almost 58%. The highest forest site conditions classes
were recorded in the Branch “Pivnichnyi Forest Office”
(average class 1a,9), and the lowest in the Branch “Po-
liskyi Forest Office” (1,6). The results of the study con-
firm the close relationship between the productivity of
plantations and forest site conditions and can be used
as a basis for studying the natural productivity of native
and secondary plantations in the Ukrainian Polissia.

ACKNOWLEDGEMENTS
None.

FUNDING
None.

The productivity of the forests of Polissia in Ukraine
remains generally high: the proportion of highly pro-
ductive stands (forest site conditions classes | and 1a) is

CONFLICT OF INTEREST
None.

REFERENCES

[1] Avitabile,V., et al. (2024). Harmonised statistics and maps of forest biomass and increment in Europe. Scientific
Data, 11, article number 274. doi: 10.1038/s41597-023-02868-8.

[2] Boychenko,S.,Kuchma,T.,Karamushka,V.,Maidanovych, N., & Kozak, O.(2025). Wildfires and climate change in
the Ukrainian Polissia during 2001-2023. Sustainability, 17(5), article number 2223.doi: 10.3390/su17052223,

[3] Chen, L., Keski-Saari, S., Kontunen-Soppela, S., Zhu, X., Zhou, X., Hanninen, H., Pumpanen, J., Mola-Yudego,
B., Wu, D., & Berninger, F. (2023). Immediate and carry-over effects of late-spring frost and growing season
drought on forest gross primary productivity capacity in the Northern Hemisphere. Global Change Biology,
29(14), 3924-3940.doi: 10.1111/gcb.16751.

[4] Corticeiro, S., Bras, G., Tomé, M., Lillebg, A., & Vieira, H. (2024). Forest certification and economic insights:
A European perspective. Frontiers in Forests and Global Change, 7, article number 1464837. doi: 10.3389/
ffgc.2024.1464837.

[5] Di Sacco, A, et al. (2021). Ten golden rules for reforestation to optimize carbon sequestration, biodiversity
recovery and livelihood benefits. Global Change Biology, 27(7),1328-1348. doi: 10.1111/gcb.15498.

[6] Erdozain,M.,Bonet,J).A.,Martinez de Aragon,J., & de-Miguel,S.(2023). Forest thinning and climate interactions
driving early-stage regeneration dynamics of maritime pine in Mediterranean areas. Forest Ecology and
Management, 539, article number 121036. doi: 10.1016/j.foreco.2023.121036.

[71 European Environment Agency. (2023). European forest ecosystems: Key allies in sustainable development.
Retrieved from https://www.eea.europa.eu/en/newsroom/news/european-forest-ecosystems-key-allies.

[8] European Parliament. (2022). Report on a new EU forest strategy for 2030 - sustainable forest management
in Europe (A9-0225/2022). Retrieved from https://www.europarl.europa.eu/doceo/document/A-9-2022-0225_
EN.html#_sectionlio.

[9] FAO. (2025). Global forest resources assessment 2025: Main report. Retrieved from https://www.fao.org/forest-
resources-assessment/en.

[10] Fargione, J., et al. (2021). Challenges to the reforestation pipeline in the United States. Frontiers in Forests and
Global Change, 4, article number 629198. doi: 10.3389/ffgc.2021.629198.

[11] Hensiruk, S.A. (1991). Forest zoning of Ukraine. Kyiv: Naukova Dumka.

[12] Instruction for forest management of forest fund in Ukraine. (2006). Retrieved from https://zakon.rada.gov.ua/
rada/show/p0117697-05#Text.

[13] Koch, O., Fleck, S., Wellpott, A., & Wagner, S. (2022). Retreat of major European tree species distribution under
climate change. Sustainability, 14(9), article number 5213. doi: 10.3390/su14095213.

[14] Mansuy, N.R., Burton, PJ., Stanturf, J.A., Beatty, C.R., Mooney, C., Besseau, P., Degenhardt, D., MacAfee, K., &
Lapointe, R. (2020). Scaling up forest landscape restoration in Canada in an era of cumulative effects and
climate change. Forest Policy and Economics, 116, article number 102177. doi: 10.1016/j.forpol.2020.102177.

[15] Mauser, H. (2022). How have forest resources in the European Union developed? Retrieved from https://efi.int/
forestquestions/q15.

[16] Niemczyk, M., Chmura, D.J., Socha, J., Wojda, T., Mroczek, P., Gil, W., & Thomas, B.R. (2021). How geographic and
climatic factors affect the adaptation of Douglas-fir provenances to the temperate continental climate zone in
Europe. European Journal of Forest Research, 140, 1341-1361. doi: 10.1007/s10342-021-01398-5.

Scientific Horizons, 2025, Vol. 28, No. 9



https://doi.org/10.1038/s41597-023-02868-8
https://doi.org/10.1038/s41597-023-02868-8
https://doi.org/10.3390/su17052223
https://doi.org/10.3390/su17052223
https://doi.org/10.1111/gcb.16751
https://doi.org/10.1111/gcb.16751
https://doi.org/10.3389/ffgc.2024.1464837
https://doi.org/10.3389/ffgc.2024.1464837
https://doi.org/10.3389/ffgc.2024.1464837
https://doi.org/10.1111/gcb.15498
https://doi.org/10.1111/gcb.15498
https://doi.org/10.1016/j.foreco.2023.121036
https://doi.org/10.1016/j.foreco.2023.121036
https://www.eea.europa.eu/en/newsroom/news/european-forest-ecosystems-key-allies
https://www.fao.org/forest-resources-assessment/en
https://www.fao.org/forest-resources-assessment/en
https://doi.org/10.3389/ffgc.2021.629198
https://doi.org/10.3389/ffgc.2021.629198
https://doi.org/10.3390/su14095213
https://doi.org/10.3390/su14095213
https://doi.org/10.1016/j.forpol.2020.102177
https://doi.org/10.1016/j.forpol.2020.102177
https://efi.int/forestquestions/q15?utm_source=chatgpt.com
https://efi.int/forestquestions/q15?utm_source=chatgpt.com
https://doi.org/10.1007/s10342-021-01398-5
https://doi.org/10.1007/s10342-021-01398-5

Siruk et al.

[17] Nykytiuk, Y., Kravchenko, O., Komorna, O., Bambura, V., & Seredniak, D. (2024). Spatial and temporal variation
of the rainfall erosivity factor in Polissia and Forest-Steppe of Ukraine. Biosystems Diversity, 32(4), 407-415.
doi: 10.15421/012444.

[18] Ovcharuk,V.,Gopchenko, E.,Kichuk, N.,Shakirzanova,Z.,Kushchenko, L., & Myroschnichenko, M. (2020). Extreme
hydrological phenomena in the forest steppe and steppe zones of Ukraine under climate change. Proceedings
of the International Association of Hydrological Sciences, 383, 229-235. doi: 10.5194/piahs-383-229-2020.

[19] Savushchyk, M.P., & Popkov, M.Yu. (2008). Typological structure of forests of the Ukrainian Polissia. Forestry and
Forest Melioration, 113, 31-37.

[20] Seidl,R.,etal. (2017).Forest disturbances under climate change. Nature Climate Change, 7,395-402.d0i: 10.1038/
nclimate3303.

[21] Skliar, V., Smoliar, N., Kozak, M., Liubynskyi, O., & Skliar, Yu. (2024). Ecological and cenotic features of natural
regeneration of forests in the Left-Bank Polissia of Ukraine. Ukrainian Journal of Forest and Wood Science, 15(2),
118-134.doi: 10.31548/forest/2.2024.118.

[22] Song, S., Zhang, X., & Yan, X. (2024). Mapping the future afforestation distribution of China constrained by a
changing climate. Biogeosciences, 21(9), 2839-2853. doi: 10.5194/bg-21-2839-2024.

[23] Sousa-Silva, R., Verbist, B., Lomba, A., Valent, P., Suskevi¢s, M., Picard, O., Hoogstra-Klein, M.A., Cosofret, V.C.,
Bouriaud, L., Ponette, Q., Verheyen, K., & Muys, B. (2018). Adapting forest management to climate change in
Europe: Linking perceptions to adaptive responses. Forest Policy and Economics, 90, 22-30. doi: 10.1016/].
forpol.2018.01.004.

[24] State Forest Resources Agency of Ukraine. (n.d.). Geoportal of the forest resource management information system.
Retrieved from https://gis.lisproekt.gov.ua/portal/apps/sites/#/gis-lisproekt Accessed 22 July 2025.

[25] Sydorenko, S., Gumeniuk, V., De Miguel-Diez, F., Soshenskiy, O., Budzinskyi, I., & Koren, V. (2024). Assessment of
the surface forest fuel load in the Ukrainian Polissia. Fire Ecology, 20, article number 35.doi: 10.1186/542408-
024-00265-z.

[26] Thom, D., & Seidl, R. (2022). Accelerating mountain forest dynamics in the Alps. Ecosystems, 25, 603-617.
doi: 10.1007/5s10021-021-00674-0.

[27] Tkach, V.P. (2024). Types of forest formations of Ukraine in the system of European classifications. Kharkiv: LLC
Typography Madrid. doi: 10.33220/2024.978-617-8254-23-0.

[28] Tkachuk, V.I. (2004). Problems of growing Scots pine in the Right-Bank Polissia. Zhytomyr: Volyn.

[29] Ukrainian Research Institute of Forestry and Agroforestry. (n.d.). Geoportal “Forests of Ukraine”. Retrieved from
https://forestry.org.ua/.

[30] Vacek, Z., Vacek, S., Podrazsky, V., & Balas, M. (2023). European forests under global climate change: Review of
tree growth processes, crises and management strategies. Journal of Environmental Management, 332, article
number 117353.doi: 10.1016/j.jenvman.2023.117353.

[31] Wang, T., Luo, H., Chen, Y., Liao, Y.,Huang, Y., Yang, H.,Zhang, S., & Xu, X. (2024). Artificial afforestation increased
the distribution area and landscape connectivity of planted forests in the Loess Plateau, China. Global Ecology
and Conservation, 51, article number e02882. doi: 10.1016/j.gecco.2024.e02882.

[32] Zhezhkun, A.M., Kubrakov, S., Porokhniach, I., Kovalenko, I., & Melnyk, T. (2023). Close-to-Nature Forestry
Measures in East Polissia Region of Ukraine. South-East European Forestry, 14(1), 15-26. doi: 10.15177/
seefor.23-04.

Scientific Horizons, 2025, Vol. 28, No. 9

35


https://doi.org/10.15421/012444
https://doi.org/10.15421/012444
https://doi.org/10.5194/piahs-383-229-2020
https://doi.org/10.5194/piahs-383-229-2020
https://doi.org/10.1038/nclimate3303
https://doi.org/10.1038/nclimate3303
https://doi.org/10.1038/nclimate3303
https://doi.org/10.31548/forest/2.2024.118
https://doi.org/10.31548/forest/2.2024.118
https://doi.org/10.5194/bg-21-2839-2024
https://doi.org/10.5194/bg-21-2839-2024
https://doi.org/10.1016/j.forpol.2018.01.004
https://doi.org/10.1016/j.forpol.2018.01.004
https://doi.org/10.1016/j.forpol.2018.01.004
https://doi.org/10.1186/s42408-024-00265-z
https://doi.org/10.1186/s42408-024-00265-z
https://doi.org/10.1186/s42408-024-00265-z
https://doi.org/10.1007/s10021-021-00674-0
https://doi.org/10.1007/s10021-021-00674-0
https://doi.org/10.33220/2024.978-617-8254-23-0
https://doi.org/10.33220/2024.978-617-8254-23-0
https://forestry.org.ua/?utm_source=chatgpt.com
https://doi.org/10.1016/j.jenvman.2023.117353
https://doi.org/10.1016/j.jenvman.2023.117353
https://doi.org/10.1016/j.gecco.2024.e02882
https://doi.org/10.1016/j.gecco.2024.e02882
https://doi.org/10.15177/seefor.23-04
https://doi.org/10.15177/seefor.23-04
https://doi.org/10.15177/seefor.23-04

36

Characteristics of the Forest Fund of Ukrainian Polissia

XapaKTepucTtuka nicosoro ¢oHay YKpaiHcbKoro Monicca

lOpii Cipyk
KaHaunaaT CinbCbKorocnoaapCbKMx Hayk, AOLEHT
NonicbKunit HaWioOHaNbHWIA YHiBEpCUTET
10008, bynba. Crapui, 7, M. Xutomump, YKpaiHa
https.//orcid.org/0000-0002-4077-7485
Ipuna Cipyk
HokTop dinocodii 3 ekonorii, cTapwni BMKIaaaY
MonicbKMi HaLiOHaNbHWIA YHIBEPCUTET

10008, 6ynbs. Crapuit, 7, M. Xutomump, YKpaiHa
https://orcid.org/0000-0001-9914-8109

Bacunb Typko

KaHaunpaT CinbCbKOrocnoaapCbKMx HayK, AOLEHT
MonicbKMit HaWiOHaNbHWIA YHIBEpCUTET
10008, 6ynba. Crapui, 7, M. Xutomump, YkpaiHa
https://orcid.org/0000-0003-4029-9599
MeTtpo Osauyk
[okTop dinocodii 3 nicoBoro rocnogapcrea, CTapwmMin BUKNaaaY
Nonicbkni HaLiOHANbHWIA YHIBEPCUTET

10008, bynba. Crapui, 7, M. Xutomump, YKkpaiHa
https://orcid.org/0000-0003-2801-4546

AHoTauif. Y cTatTi gocnigkeHo NpocTopoBY Ta ANiCiBHUYY CTPYKTypy nicoBoro doHay YkpaiHcbkoro [lMoniccs Ha
OCHOBI MaTepianiB nicoBnopsakyBaHHS 4YotTupbox @iniit [epxaBHoro cnewianizoBaHoro nignpuemcrea «Jlicu
Ykpainu»: Monicbkoro, MiBHi4HOro, CtonnuyHoro Ta Moginbcbkoro nicosux odicie. Metoamka BkOYaNa Kinbka
eTaniB: NpOCTOPOBMIA aHani3 3 BUKOPUCTaHHAM [1C-iHCTPYMEHTIB Ta NiCOBNOPSAHUX MaTepianiB A9 BU3HAUYEHHS
aAMIHICTPAaTMBHUX OAMHMLb Y Mexax npuponHoi 3o0HM [loniccs; dopMyBaHHS 6a3n JaHMX 33 OCHOBHWMMM
TaKCALiMHUMM NOKa3HUKaMKU (MOPOLHUI CKNag, TUMKU NiCOPOCIUHHMX YMOB, MOXOMXKEHHS, BiKOBI rpynu, 6oHiTeT);
aQHaNITUYHE y3arasbHEeHHS CTPYKTYPW NIiCiB 33 aAMiHICTPAaTUBHUMU OAMHUUAMU. BCTaHOBNEHO, WO NepeBaxatTb
npupogHi nicn (52 % nnowwi), oAHaK iX YacTKa Bapito€e 3a perioHamu. [MaHIBHOK NOPOAOI € COCHA 3BMYANHA, SKa
3aiMMae 61m3bKo 63 % 3aranbHoi NnoLi. BuseneHo BMCOKY MO3ai4HiCTb TMNIB NiCOPOCAUHHMX YMOB i3 AOMiHYBaHHSAM
cybopiB i cyrpyais. Y cTpyKkTypi nepeBaxatTb BUCOKODOHITETHI HacagkeHHs (I knac i Buwe — 58 % nnouwi). BussneHo
NeBHi 3aKOHOMIPHOCTI y NicOTaKCaLiHiM CTPYKTYypi NiciB, gKi NOB’A3aHi 3i 30iNbLEHHAM KOHTMHEHTaNbHOCTI
KnimMaTy i3 3axopy Ha cxif, a came: 30iNblIEeHHS YAaCTKM WTYYHUX HACALKEHb, 3MiHA NepeBaXKatumMx BONMOTUX i
CUMPUX TIrpOTOMIB HA CBXi, 3MEHLUEHHAM Y4aCTi MArKONUCTSAHUX NOPIiA Y CKNaAi, 3pOCTaHHA NMPOAYKTUBHOCTI JiCiB,
30i/bLIEHHS YAaCTKW MPUCTUTAKUMX | CTUTIUX AEPEBOCTAHIB. Pe3ynbTaTy 4OCNIAKEHHS MOXYTb 6YTU BUKOPUCTaHI ANs
ONTMMIi3aLii ynpaBniHHA NiCOBUMM pecypcamu, po3pobnieHHs perioHanbHUX CTpaTerii CTanoro NicOKOPUCTYBaHHS
Ta 36epexXeHHs eKOCUCTEMHOI CTikKoCTi nicie Monicca
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