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Abstract. Over the past half a century, the total area of forests in the world has decreased
significantly. Ukraine belongs to sparsely wooded and wood-deficient countries as the share
of forest cover is 15.9% against the required optimal value of 25-30%. Steppe areas are
characterized by 1.9-4.8% of woodland. The total area of forest land belonging to the forest
fund of Ukraine is currently 10.4 million ha, including 9.6 million ha of forest vegetation; there
are restrictions on woodland management for about 3.5 million ha of forests. In Ukraine, 4.03
million ha of forests were cut down in 2008—2017; moreover, about 170.7 thous. ha were
destroyed by fires, pests, storms and poachers; only 16.3% of this area was recovered. In
order to ensure the optimal forest cover, it is necessary to differentially restore the forest area
in Ukraine on 6.0-9.2 million ha. The average shelterbelt ratio in some physical-geographical
zones of Ukraine varies within 1.3-1.5%, whereas the optimal forest cover should be
3.0-4.5%. In particular, about 76.0% of the territory of the steppe zone of Ukraine has an
insufficient forest cover, which causes systematic negative manifestations of water and wind
erosion. This situation is aggravated by a high percentage of land under agricultural use in
the southern regions - up to 97%, which results in a low degree of ecological sustainability
of landscapes in preserving soil fertility. Retrospective analysis showed a significant (1.9-2.3
times) decrease in the area of shelterbelts over the past 60 years. The total loss of shelterbelts
in Ukraine over the last 10 years is 10 071 ha, which has weakened the nature conservation
function of forest plantations and caused large-scale manifestations of water and wind
erosion. The research used data of the State Statistics Service and the State Geocadastre
of Ukraine for 2008-2017. Deciphering the Earth remote sensing data and using a series
of correctly calibrated MODIS satellite images (230 x 230 m geometric resolution) made it
possible to determine the correlation between the spatial distribution of the forest fund and
percentage of cultivated land in Ukraine. Using the Zonal Statistics of Spatial Analyst Tools
module of the ArcGIS program there has been determined the percentage of forest cover and
cultivated land within separate administrative and territorial units. The difficult situation in
Ukraine in which the state of forest ecosystems does not meet the ecological and economic
requirements is caused by challenges in making managerial decisions in the sphere of
forestry. The results obtained make it possible to substantiate the need for spatial-differential
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practices of forest restoration and implementation of land and water conservation measures
for land fund optimization on the basis of adaptive-landscape principles which will create
preconditions for the rational use and rehabilitation of forest and land resources of Ukraine

in the context of sustainable land use.

Knaruosi cnosa. Hanpamu nideomosku, cneuiansHocmi y cgepi 3emaeycmporo,

MpUPOOHUYI HaYKU.

Introduction

in European countries, forests occu-
pied about 70-80% of the territory up to
the middle of the XIX century. During
the evolution of agriculture their area
decreased by 15%. Nowadays, the forest
cover of the territories of the developed
countries ranges from 18% to 34.4%.
Over the last half-century, the total for-
est area has significantly decreased, and
the greatest losses have been experi-
enced by the developing countries. Tak-
ing into account the current population
trends and the ploughness of territories,
over the next 30 years the world’s for-
est reserve is projected to decrease by
32.1% per person (State of the World.. .,
2000). The state of forest ecosystems
is determined by the direct influence of
anthropogenic factors, which manifests
in the decrease of forests as a result of
logging, construction, creation of res-
ervoirs, open cast minings, fires, etc.
Economically exploited forests experi-
ence violation of conditions of natural
forest growth, change of all landscapes
components and relations, change of
temperature conditions, reduction of
relative humidity, increase of wind
speed, decrease of conservation ability
of forests, depletion of biomass and re-
duction of recovery of energy resources
by 25-30%.

Domestic scientists (Shvydenko A.Z.
et al., 2018) have proposed a systematic
assessment of Ukraine’s forest vulnera-

bility to climate change Lisetskiy F. et
al., 2018; Pichura V.I. et al., 2019) based
on scenario analysis and simulation of
forest-climatic resources dynamics. For-
ests, being a part of the natural sphere of
territorial ecosystems, perform a number
of the most important, unique environ-
mental, economic and social functions.
They influence the water exchange and
condition of aquatic ecosystems (Kali-
nin G.P., 1950; Voronkov N.A., 1973;
Pichura V.I., 2016, 2018), prevent water
and wind erosion of soils (Pobedinsky
A.V.,, 1979; Buryak J.A., 2015; Lisetskii
F. N. et al,, 2014; Dudiak N.V. et al.,
2019), prevent the formation of gullies
and landslides, fix sand landscapes and
control the level of groundwater (Pichu-
ra V.I. et al., 2014), preserve landscapes,
play the multifunctional role in improv-
ing the environment (Gensiruk S.A.,
2002; Petrovich O.Z., 2014), promote
obtaining of guaranteed yields of agri-
cultural products and increase of soil fer-
tility (Lukisha V.V., 2013). The degree
of forest cover of territorial ecosystems
ensures preservation of their natural eco-
logical balance, which is significantly
disrupted by human economic activities.
Given the current conditions of high an-
thropogenic load, for the purpose of pro-
tection and target oriented restoration,
it is necessary to search for the optimal
interaction between a man and the nature
to ensure balanced relations in the ratio-
nal exploitation of the natural resources
of the territorial ecosystems.
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The objective of study is to investi-
gate the current status and to determine
the environmental and economic as-
pects of Forestation in Ukraine in terms
of sustainable land management, to pro-
pose the main ways of their solution.

Materials and methods

In the course of study we have
used the data from the State Statistics
Service and the State Service of
Ukraine for Geodesy, Cartography
and Cadastre (StateGeoCadastre) for
the years 2008-2017. Decryption of
Earth remote sensing data and use of
a series of properly calibrated MODIS
images (geometric resolution 230 x
230 m) allowed for determination
of the ratio of spatial distribution of
the forest fund and the ploughness
of agricultural land in the territory of
Ukraine. The up-to-date satellite images
data from various satellites is available
on the official website of the United
States Geological Survey (https://
earthexplorer.usgs.gov/). Spatial
differentiation of the ploughness of
agricultural land was carried out based
on a series of MODIS images as of
23.04.2016 and 13.08.2016. Decryption
of images was carried out based on the
values of NDVI (Normalized Difference
Vegetation Index) dimensionless index
within the range of 0.3-0.4. A high
degree of correlation of NDV1 values of
satellite images with the aboveground
vegetation phytomass during their
vegetative activity peak (June month)
allowed for determination of the spatial
differentiation between forested area
and forest belts by high NDVI values —
above 0.8. An additional specification of
spatial distribution of coniferous forests
was carried out based on the satellite
images made in the winter period with

NDVI values above 0.6. Using of Zonal
Statistics module of ArcGIS Spatial
Analyst Tools allowed for determination
of the forest cover and the ploughness
of land in the separate administrative-
territorial units.

Results and discussion

Ukraine belongs to sparsely forested
and forest deficient countries. Forests
in Ukraine are unevenly distributed,
their most part accounts for Polissia and
Ukrainian Carpathians. During the period
of 1880-1924, 2 million ha of Ukraine’s
forests were destroyed; the forest cover
during this period reduced by 5%. The
current total area of forest land belonging
to the forest fund of Ukraine is 10.4 mil-
lion ha, including forest vegetation occu-
pying 9.6 million ha. 79% of the forest
area (including 73% of those of the State
Forest Resources Agency) is in perma-
nent state use, 7% of the forest fund of
Ukraine is in non-permanent use, 13%
is subordinated to local self-government
bodies, 1% is privately owned. The for-
est fund includes forest land, including
protective stands of linear type cover-
ing at least 0.1 ha. In general, Ukraine’s
forest cover with the optimum value of
25-30% is 15.9%, and in most steppe
regions this figure does not exceed 1.9-
4.8%. Ukraine ranks 9" by forest cover
among European countries. Forest cover
in different natural zones has significant
differences (Fig. 1) and does not reach
the optimum level in terms of provision
of important social, economic, environ-
mental, landscape-stabilizing and raw
material functions. The most wooded re-
gions are Zakarpattia, Ivano-Frankivsk,
Rivne, Zhytomyr, Volyn and Chernivtsi
regions. Zaporizhzhya, Mykolaiv and
Kherson regions have the lowest indices.

Ne 22019

51



3emneycmpiti, Kadacmp i MOHIMopUHa 3emerlb

-<5
-5,1-10,0
-10,1-15,0
-15,1-20,0
-20,1-30,0
->30,0 0

(NN N

400 Km |

Ukraine 16
Carpathians 4245

Steppe 5 9

Forest- 18

steppe 13

. 32

Polissia 27
T T T T T \%
0 10 20 30 40 50
O - current W - optimum

Figure 1. Spatial differentiation of forest cover of the territory of Ukraine

In addition to economic importance,
forests protect soil and water from pollution
and degradation, oxygen release and carbon
sequestration, which promotes crop yields,
preserves landscape and biological diversity,
creates environmentally friendly living con-
ditions, etc. About 3.5 million ha of forests
have restrictions on forest management, in
particular, this is the territory that was ex-
posed to radiation contamination as a result
of the Chernobyl accident (1986). Based

on the data of the State Statistics Service,
4.03 million ha of forests in Ukraine during
2008-2017 (Table 1) were logged, about
170.7 thousand ha were destroyed by fires,
pests, storms and poachers, and only 16.3 %
of this area was restored.

As of 1 January 2019, the total area of
dried forests was 440 thousand ha, of which
55.2% accounted for scots pine, 24.3%
— for common oak, 5.9% — for European
spruce and 14.6 % — for other stands.

Table 1. Characteristics of change in Ukraine’s forestlands areas (2008-2017)

Years Area of Destroyed, thousand ha Reforestation and creation | Protected
logging, of new forests, thousand ha | from pests,
thousand | by fire | by insect | for other | total | incl. by enterprises | thousand

ha pests and | reasons of the State Forest ha
storms Resources Agency

2008 425 5,5 N/A N/A 78,1 66,9 N/A

2009 358 6,3 N/A N/A 80,7 69,7 N/A

2010 402 3,1 17,0 0,7 70,1 60,8 81,9

2011 422 0,9 14,5 1,0 72,4 61,5 141,2

2012 417 2.9 16,4 1,0 70,1 57,6 89,7

2013 415 0,3 15,5 0,7 67,7 55,4 99,6

2014 383 23 13,8 1,5 58,0 50,0 31,8

2015 399 8,6 16,8 2.4 60,4 51,0 46,0

2016 386 1,6 16,3 1,5 63,2 52,6 37,2

2017 419 8,8 10,8 0,5 64,7 53,8 46,1

Total 4026 40,3 121,1 9,3 685,4 579,3 573,5
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During this period, about 530
thousand ha (13.15%) of stands were
restored. In 2018, the total volume of
illegal logging was 17.7 thousand m’,
and the amount of damage was USD
4.37 million, fire damage reached USD
1.02 million. Based on the official data
of the State Forest Resources Agency, in
2018, the industry enterprises harvested
16.5 million m® of timber, of which
32.0% was exported for a total amount of
UAH 14.98 million. Based on the results
of economic and financial activity of the
forest enterprises, the sale of products
(goods, works, services) brought USD
629.2 million of net income in 2018, of
which the industry enterprises received
about USD 41798 million of net
income. Ukraine ranks 34th in Europe
by ratio of forest area to the total land
area. The forest area, which accounts for
1 person in Ukraine, is 14 times less than
in Eastern Europe. By total wood stock
index (2.1 billion m?*) Ukraine ranks 6th
among European countries.

It has been established that Ukraine’s
forests may produce about 160 million t
of organic matter per year, remove more
than 290 million t of carbon dioxide
from the atmosphere and emit 210
million t of oxygen. Over the 1 year, the
forest yield in Ukraine has amounted
to 35 million m* of wood. The average
annual change of stock per 1 ha in the
State Forest Resources Agency’s forests
is 3.9 m? with its spatial differentiation
from 5.0 m*® (Carpathians) up to 2.5
m® (Steppe zone). In order to get
optimum indices of the forest cover, it
is necessary to differentially restore the
size of Ukraine’s forest area by 6.0-9.2
million hectares. Based on the Letter of
Appeal (No. 03-2057 dd. 10.11.2016) of
the Accounting Chamber of Ukraine to
the Chairman of the Verkhovna Rada of
Ukraine on the results of performance

audit of the use of budgetary funds for
forestry and hunting sector, protection
and defense of forests in the forest
fund and management of objects of
public ownership revealed a number
violations and gaps in Ukraine’s
forestry management. This is due to
a significant decrease in the financial
support for carrying out the appropriate
forest improvement measures, the lack
of documentation of the state forest
inventory; reduction in the annual
volume of forest restoration (by 31.2%
in 2011-2015), which reduced the area
of forest creation in new territories
from 22.4 thousand ha (in 2011) to
2.4 thousand ha (in 2015); increase
of timber harvesting volumes by 2.2
million m* compared to 2011. The
decrease in the efficiency of economic
activity of the state forestry enterprises
is associated with the low performance
of the Unified State Electronic Wood
Accounting System in Ukraine, as
evidenced by the fall in profitability in
the first half of 2016 compared to 2015
from 7.8% to 4.7%. Today, the situation
is complicated by the lack of proposals
for sustainable development of
Ukraine’s forest improvement industry,
and the measures presented in the
Strategy for Sustainable Development
and Institutional Reform of the Forestry
and Hunting Sector of Ukraine for the
period until 2022 have a declarative
character with no clear deadlines and a
situational forecast of the consequences
of their implementation.

In Ukraine, the vast majority of for-
est belts were laid in the 50’s and 60’s
of the XX century, and about 800 thou-
sand ha of field protective forest belts
— during the current period (Godovany
A.Y., 2013). Since 2000, field protective
forest belts have been subordinated to
local councils, some of the field protec-
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tive forest belts have been managed by
the State Forest Resources Agency, the
Ministry of Agrarian Policy and Food.

The complication of the situation in
Ukraine, where a condition of the forest
ecosystems does not meet the environ-
mental and economic requirements, is
caused by the complexity of management
decisions in the field of forestry, which is
due to a sustained forest growing and a
complex forecasting of future scenario of
environmental and economic situations,
which requires state financial support,
development and rigid implementation
of an environmentally balanced system
for managing national forestry with due
consideration for the zonal requirements
and norms of rational forest use.

The lack of rules and regulations for
resolving issues of preservation and res-
toration of field protective forest belts
causes their partial or complete destruc-
tion. This leads to a significant depres-
sion of the forest stand conservation

2031-2050

2051-2100

function and large-scale manifestations
of water and wind erosion, which result
into loss and weathering of the topsoil
and its nonuniform spatial redistribu-
tion, which causes degradation of soils,
fertility fall, which, in turn, leads to un-
der-harvesting of crops. Wind erosion
in Ukraine annually extends over 6 mil-
lion ha, and in the years of drought and
dust storms — up to over 20 million ha.
In March 2007, zonal storms manifesta-
tions, which lasted from 10 to 30 hours
with an average wind speed of 15-20
m/s., spilled over 12 million ha of agri-
cultural land. According to the calcula-
tions of scientists [16], soil losses in the
epicenter of a dust storm from a surface
without vegetation amounted to 150-
400 t/ha, and in another area — to 10-50
t/ha, which is 10-4000 times higher than
the speed of the current soil formation.
In the territory of Ukraine, due to ero-
sion processes, agriculture loses from
10 to 12 million t of grain per year.

2011-2030
Humidity
[] unsuitable
[l extreme
weakly satisfactory
[] satisfactory
[ most close to optimum

B optimum

Figure 2. Spatiotemporal pattern of dynamics and forecast of change
of climatic conditions of common oak growth in terms of humidity
in 1960-2100 (Shvydenko A.Z. et al., 2018)
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The negative anthropogenically-in-
duced influence on the condition of for-
est ecosystems and their restoration is
exacerbated by manifestations in climate
change. As a result of lookback study
and climate change modeling, domestic
scientists (Shvydenko A.Z. et al., 2018)
have determined spatiotemporal patterns
of inhomogeneity of change of the condi-
tions of common oak growth in terms of
humidity in 1960-2100 (Fig. 2).

It has been established that by the
year 2100 more than 55% of the ter-
ritory of Ukraine (the steppe and for-
est-steppe zones) will have unsuitable
climatic conditions for regeneration of
the common oak. The scientists have
noted that climate change will lead to
a shift in the forest distribution bound-
aries, replacement of zonal vegetation
types, changes in the balance of forest
formations and forest types; reduction
of the viability of forests, their resis-
tance to pests and diseases, increase in
the intensity of forest drying; mass pest
outbreaks; increase of fires in the num-
ber and scale (especially in coniferous
forests); reduction of carbon deposits;
decrease in productivity and market-
ability of forest stands; changes in the
forests species composition; reduction
of the level of biodiversity, especially
of species with a small climatic range
(stenotope) and species at the edge of
ranges and endemic species.

During 1950-1990, in Ukraine there
were planted 440 thousand ha of field
protective forest belts, of which 350
thousand hectares have field protective
purpose and 90 thousand ha — water-reg-
ulating. They provided protection for 13
million ha of agricultural land. Given
that 1 ha of forest belt protects 20-30 ha
of arable land, crops yields increase by
15-20% compared to unprotected field
plots. The areas within the forest belts

are characterized by improvement of
soil agrochemical properties, reduction
of the speed of erosion processes (wind,
water). In particular, the fields protect-
ed by forest belts are characterized by
decrease of wind speed by 20-30% as
well as by improved microclimatic con-
ditions (in protected lands 80% of mois-
ture penetrates into the soil, unproduc-
tive evaporation of moisture is reduced
twice, surface air temperature increases
by 1-3 °C, and the relative humidity
— by 3-5%). In addition, the agricul-
tural land protection against pollution
by road transport emissions enhances,
too. Therefore, it becomes possible to
create favorable conditions for envi-
ronmentally stable agriculture and for-
mation of environmental and economic
land management (Lukisha V.V., 2013;
Openko LA. et al., 2014). It is proved
that for each unit of monetary resourc-
es invested in the forest improvement,
agriculture receives 1.5-2.0 times more
of gross output than as a result of fixed
asset investment.

Therefore, protective forest belts
form the basis of land and forest im-
provement (Table 2), reducing the
negative influence of the natural-an-
thropogenic factors on the change in
soil fertility and promoting additional
crops yields. However, the average field
protective forest cover in the separate
physical-geographical areas of Ukraine
varies within 1.3-1.5% at the necessary
optimum level of 3-4.5% (Pylypenko
O.L et al.,, 1998; Stadnik A.P., 2012).

Official statistics indicate that as of
01.01.2017, in Ukraine, there were re-
corded about 446 thousand ha of field
protective forest belts (Fig. 3).

Based on the data from the State
Service of Ukraine for Geodesy, Car-
tography and Cadastre, as 0f 01.07.2016
(In Ukraine, the field-protecting forest
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Table 2. Agro-ecological services of protective forest belts

Indices Territory
unprotected | protected by
forest stands
Water reserves in the snow, mm 70-80 110-120
Flow of water into the soil, mm 58-63 100-108
Surface runoff, mm 19-20 67
Soil loss, m3/ha 3,040 0,5-0,7
Total evaporation of moisture during the growing season, mm 750-760 625-640
Relative humidity at 1300 in July, % 25-28 30-34
Relative humidity in dry years,% 14-15 20-22
Total number of animal species 35-60 83-149
Zoomass per 100 ha of territory, kg 180-186 358-880

strips..., 2016) a significant deviation of
the actual areas of protective forest belts
and the list of lands determined in the
projects of denationalisation and privat-
ization of agricultural enterprises lands
(1995-1997) was detected in 12 regions.

Sevastopol
Kyiv
Chernihiv region
Chemivtsi region
Cherkasy region
Khmelnytskyi region ]
Kherson region ]

It has been established that the total loss-
es amount to 10.071 ha (Fig. 4) with the
greatest losses of protective forest belts
in the Southern regions of Ukraine, in
particular, in Kherson (32.5% of'the area
of total losses), Zaporizhzhia (22.5%),

Kharkiv region
Ternopil region |I ]
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Figure 3. Distribution of protective forest stands in Ukraine as of 01.01.2015
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Figure 4. Areas of destruction of protective forest belts in Ukraine during
1995-2016

Mykolaiv (16.4%), Odessa (16.3%) and
Kirovohrad (9.5%) regions.

Therefore, based on the obtained
results of study, it was determined that
over the last 60 years the area of field
protective belts has been reduced by
1.9-2.3 times. The actual area of the
protective forest belts is 350 thousand
ha, and as per the statutory indicators,
there is a need for reconstruction of
another 700 thousand ha. The unestab-
lished ownership of field protective
belts in the course of land reform com-
plicates and slows down the process of
their reconstruction.

It has been established that the forest
cover of the Steppe zone of Ukraine (Fig.
5) in 130 administrative-territorial units
(Dnipropetrovsk, Zaporizhzhia, Kiro-
vohrad, Mykolaiv, Odesa, Kherson re-
gions, with the total study area of 167.4
thousand km?) varies from 0 to 27%:
about 36.8% of the territory of the 46 ad-
ministrative-territorial units (ATUs) has
a forest cover of less than 1.0%; 31.5% of
the territory has from 1.0 to 3.0% of the
forest cover (40 ATUs); 14.9% — within

the limits of 3.1-5.0% (18 ATUs); 7.9%
of the territory has from 5.1 to 10.0%
of forest cover (13 ATUs); the forest
cover of 5.4% of the territory is within
the limits of 10.1-15.0% (7 ATUs); the
forest cover of 3.6% of the territory is
more than 15% (6 ATUs). About 76.0%
of the Ukrainian Steppe zone territory is
characterized by insufficient forest cover
level, which causes systematic negative
manifestations of water and wind ero-
sion. This situation is complicated by the
high level of agricultural reclamation of
the southern regions — up to 97% (Fig.
6), which induces a low degree of envi-
ronmental sustainability of landscapes
regarding preservation of soil fertility.

In accordance with the arable/nat-
ural land ratio, the following types of
landscape conditions may be deter-
mined: 70:30 — destructive, 60:40 — un-
stable, 50:50 — extremely stable, 40:60
— minimum stable, 35:65 — medium sta-
ble, 30:70 — stable, 25:75 — high stable,
0:25:100-75 — ecological balance with
stable increasing of soil fertility. The
ploughness of the studied territories of
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Figure 5. Spatial differentiation of the forest cover of the administrative units
of the Steppe zone

Ploughness, %:
[ < 40,0

[ 40,0 - 50,0
50,1-60,0
[ 160,1-70,0
[170,1-80,0
[ 80,1 - 90,0
I > 90,0

T 1
0 75 150 300 Km

Figure 6. Ploughness of studied territories of the Ukrainian Steppe zone
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the Steppe zone is 78.6%, including
Dnipropetrovsk region — 80.5%, Zapor-
izhzhia region — 84.6%, Kirovohrad
region — 86.9%, Mykolaiv region —
81.8%, Odesa region — 75.9%, Kherson
region — 61.4%.

Agricultural reclamation of the
Ukrainian Steppe zone varies from 20
to 97%. 3 ATUs with a total area of 0.80
thousand km? (0.5% of the area of the
studied region) have high stable and sta-
ble landscapes with the ploughness of
30% and less; 2 ATUs with a total area
of 4.18 thousand km? (2.5%) have me-
dium and minimum stable landscapes
(ploughness is 30-40%); 2 ATUs with a
total area of 2.56 thousand km? (1.5%)
have the ploughness of 40-50% and, re-
spectively, extremely stable landscapes;
123 ATUs with a total area of 159.90
thousand km? (95.5%) have unstable
and destructive landscapes (more than
50% of the territory ploughness). About
18.0% of the territories of the studied
zone are plowed up by 90% or more.

One of the most important tasks for
forest and forest belts protection is to
develop and maintain an optimum for-
est cover percentage differentially for
different physical-geographical areas of
Ukraine. Protective forest stands are the
basis of optimized ecological systems in
agricultural areas, an important compo-
nent of anti-erosion organization of land
management territory. The productivity
of optimized forest agricultural land-
scapes can be 1.5-2.0 times higher than
that of open forestless areas, which is
a reliable reserve for solving food and
environmental problems. Forest stands
play an important role in establishing
ecological balance, harmonizing the
interaction of major ecological systems
of the biosphere (Yukhnovsky V.Yu. et
al., 2009). The main reason of slowing
down the restoration of protective forest

stands is the unresolved legal aspects
of their ownership. The land of forest
stands were not subject to stocking.
They are considered as the undistributed
lands, reserve fund lands and lands that
are in general use of settlement coun-
cils. Therefore, it is necessary to resolve
the issue of the adequate maintenance of
the forest belts by assigning them to the
owners of agricultural land. At the level
of the state regulatory acts, it is neces-
sary to anchor the order of priority of
the maintenance and care for the forest
belts, to improve the system of their use,
and to take measures to create new field
protective stands at the expense of the
local government finances.

The results of studies of econom-
ic and environmental development of
Ukrainian forestry indicate ecologically
unbalanced forest management. There
is no well-defined system of measures
for forest protection, forest inventory,
forest management, forest restoration,
protective forest cultivation. Therefore,
there is a need to scientifically justify
the organization of environmentally
balanced management of forestry activ-
ities with a focus on forest restoration
through innovative forestry technolo-
gies and the development of forest in-
frastructure. The development and im-
plementation of a system for assessing
the effectiveness of forestry activities
management becomes relevant, too.

Conclusions

In order to preserve and to improve
the productivity, restoration, protec-
tion and defense of forests, as well as
to improve the culture of forestry man-
agement, it is necessary to implement
measures for forest organization, the
main task of which is to determine the
boundaries of the territories of forestry
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enterprises, forest resources, to define
species and age composition of forests;
to discover the logging areas, to specify
the areas of forest restoration and for-
estation; to determine the ways of forests
restoration; to clarify the division of for-
ests into groups and categories of protec-
tion. The main ways of rational use and
restoration of forests are the environmen-
tal and economic substantiation of forest
improvement measures and the use of
wood, the introduction of scientifically
sound calculation and distribution of the
forest fund, the application of the forest
protection system against pests, diseas-
es, forest fires and unauthorized log-
ging, maintenance of an optimum level
of forest cover at the required level of
restoration of primary forest types in the
process of forest exploitation. The results
of the conducted study make it possible
to substantiate the system of spatio-dif-
ferential measures for forest restoration
and implementation of specific land-and
water-protective measures for optimi-
zation of the land fund on the basis of
adaptive-landscape principles, which is a
prerequisite for rational management and
rehabilitation of forest and land resourc-
es of Ukraine.
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H.B. flydsk, B.1. Miuypa, /1.0. Mompaseka
EKOJ/10rO-EKOHOMIYHI ACIEKTH
J1ICOPO3BE/JEHHSA BYKPAIHI BKOHTEKCTI
CTA/10I0O 3EMJ/IEKOPUCTYBAHHA
https://doi.org/
10.31548/zemleustriy2019.02.06
AHomauyisa. 3a ocmaHHi niscmonimms 3a-
2as16Ha NA0WaA Aicie KpaiH caimy icmomHo cKo-
pomunaca. YKpaiHa Hanexcums 00 MasosnicHUX
i nicodeiyuumHux KpaiH, OCKinbKu pigeHb sli-
cucmocmi cmaHosume 15,9% 3a HeobxioHo20
onmumasnbHo20 3HavyeHHA 25-30 %. Cmenosi
patioHu xapakmepusyromosca 1,9—4,8 % nicu-
cmocmi. Cy4acHa 3a2a76HA MA0WA 1ico8UX
0inaHOK, AKi Hanexame 00 71ico8020 oHOY
YkpaiHu, cmaHosume 10,4 MsH 2a, 8 momy 4uc-
7i 8KpuMI n1icogoro pocauHHicmio 9,6 MaH ea,
651u3bKo 3,5 MaH ea snicie maromes obmexceHHsA
y nicokopucmysaHHi. B nepiod 20082017 pp.
8 YKpaiHi supybaHo 4,03 msaH 2a sicie i dodam-
KOB0 3HUWEeHO rnoxcexceto, WKiIOHUKamu, bype-
aAomamu i bpakoHbepamu bau3sbko 170,7 muc.
2a, i3 Hux 8ioHoeneHo nuwe 16,3% yiei naowj.
Jns 3a6e3neyeHHs OMMUMAsIbHUX MOKA3HU-
Kig sicucmocmi nompibHo OughepeHyiliosaHo
8i0HoBUMU naowi sicie 8 YkpaiHi Ha 6,0-9,2
MsH. 2a. CepedHA none3axucHa saicucmicmes y
OKpemMUux (hi3uKo-eeoepaghiyHuUX 30Hax YKpaiHu
sapitoe 8 mexax 1,3-1,5%, onmumansHa no-
B8UHHa cmaHosumu 3-4,5%. 3okpema, 6:1U3bKO
76,0% mepumopii 3oHu Cmeny YkpaiHu maome
HedocmamHiti pieeHb sicucmocmi, wo obymos-
/IFOE CUCMEeMAMUYHI HeaamueHi poseu 800HOT
ma eimpoeoi eposii. JaHa cumyayis ycKAaoHo-
€MbCA BUCOKUM PiBHEM CisflbCbKO20CM0OapPCbKOI
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0c80EHOCMI NiBOeHHUX pezioHie — 00 97%, w0
06YMOB/IIOE HU3bKY CMYMiHb eKosoeiyHoi cmili-
Kocmi naHOwagmie 0o 36epexceHHs pPooto-
4Yocmi rpyHmis. PempocrnekmueHUM aHAsi3oM
8i03HAYEHO 3HAYHE 3MeHWEeHHSA M/a0W, noae3a-
XUCHUX s1icocmye 3a ocmaHHi 60 pokie y 1,9-2,3
pasu. 3a2as16Hi BMPAMU 3GXUCHUX /1ICOBUX CMY2
8 YkpaiHi 3a ocmaHHi 10 pokie cknadarome
10 071 ea, wo nocnabusno npupodoOXOpPOH-
HOI" (byHKUIT 71iCOHACAOMEeHH Ma BUKAUKA/O
macwmabHi npossu 800HOI i gimposoi epo3ii. Y
00CniOHeHHAX 8UKOPUCMAHO OaHi [epxasHoi
cnymbu cmamucmuku i [epxczeokadacmpy
YKkpaiHi 3a 2008-2017 pp. HewugpysaHHs
0aHuUX OUCMaHyiliHo2o 30HOY8aHHA 3emai ma
BUKOPUCMAHHA cepii KopeKMHO KanibposaHux
cynymHukosux 3Himkie MODIS (2eomempuy-
He po3pisHeHHA 230x230 m) 3abe3nevusno
MOM/IUBICMb  BU3HAYEHHA  CriB8iOHOWEHHS
pPocmMopoeo2o po3nodiny aAicHo2o0 oHOY ma
pPO30PAHOCMI  CiflbCbKO20COOAPCbKUX  Y2i0b
Ha mepumopii YKpaiHu. 13 3acmocy8aHHAM
moOoyns Zonal Statistics of Spatial Analyst Tools
npoepamu ArcGIS eu3Ha4yeHO saicucmicmoe |
po30paHicme yeidb 8 Mexax OKpemux aomi-
HicmpamusHo-mepumopiansHUx 00UHUYb.
CknadaHa cumyayia 8 YKpaiHi, 3a AKoi cmaH
nicosux eKkocucmem He 8i0rnosi0ae exKosozo-e-
KOHOMIYHUM 8UMO2aM, CMPUYUHEHA CKAao-
Hicmio  npuliHAMMSA  yrnpaeniHCbKUx piueHb
8 2anysi nicosoeo eocnodapcmea. O0epHaHi
pesynemamu  003807A0Mb  06rpyHMysamu
HeobxioHicmb  pocmoposo-dugepeHuyiliHux
30x00i8 /1ic08IOHOB/EHHS | 8IIPOBAOHEHHS 3eM-
71e- Ma 80000XOPOHHUX 3aX00i8 U000 orMuMi-
3ayii 3emenbHo20 hoHOY HA OCHO8I adanmus-
HO-1GHOWAMMHUX MPUHYUNAx, AKi 0038079Mb
cmeopumu rnepedymosu 074 PayioHan16HO20
BUKOPUCMAHHA Ma 0300p08/eHHA MICHUX | 3e-
MesibHUX pecypcie YKpaiHuU 8 KoHmekcmi cma-
71020 3eM/1eKOPUCMYBAHHS.

Kmouosi  cnoea:  eKos1020-eKOHOMIYHI
acrnekmu, sicHUli (hoHO, 3aXUCHI s1icosi cmyeu,
slicucmicms, po3opaHicme, eKosoeiYHa cmili-
Kicmb, cmane 3emMaeKopucmysaHHs, YkpaiHa,
260MO0est08aHHS.

ok ok

H.B. flydak, B.WU. Muuypa,

J1.A. MompasKa

3KO0/10ro-5KOHOMMUYECKUE ACIIEK-
Tbl JIECOPA3BELJEHUA B YKPAUHE B KOH-
TEKCTE YCTOMYUBOIro 3EMJIENO/Ib30-
BAHUA

https://doi.org/

10.31548/zemleustriy2019.02.06

AHHOmMayusa. 3a nociedHue rnoseeka o06-
wasa naouwads aecoe cCmMpaH MUpa cyuecmeeH-
HO COKpamunace. YKpauHa MpuHadnexum K
MQsI0MECHbIM U 1eCO0eUUUMHBIM  CMPAHAM,
TOCKO/IbKY ypO8eHb siecucmocmu cocmaesnsem
15,9%, npu Heobxo0UMOM OrMUMAsTbHO20 3HaYe-
HuA 25-30%. CmerHbie palioHbl Xapakmepusyrom-
ca 1,9-4,8% necucmocmu. CospemeHHas obwias
n0UWadb /1ECHBIX YYACMKOB, MPUHAGAEHAULUX K
n1ecHomy ¢hoHOy YKpauHbl, cocmasnsem 10,4 maH
20, 8 MOM Yucs1e MoKpbIMble 1ecHol pacmumerto-
Hocmbto 9,6 MsH 2a, 0Koso 3,5 MnH 2a necos ume-
tom 02paHU4eHUs 8 1eCOMNONb308aHUU. B nepuod
2008-2017 22. 8 YkpauHe 8bipybneHo 4,03 maH ea
71eco8 U OOrMOMHUMENLHO YHUYMOMEHO MOMa-
pom, spedumensmu, bypesoMmamu U 6PaKoHbepa-
Mu oKoso 170,7 meic. 2a, U3 HUX 80CCMAHOB/1EHO
Auwe 16,3% smoli naowadu. Ana obecrieyeHus
0rMUMQYTbHBIX TOKa3amesnel 1ecucmocmu Hyx(-
HO  OudghthepeHUUPOBAHHO  B8OCCMAHOBUMb
naowadu necos 8 YkpauHe Ha 6,0-9,2 msH. aa.
CpedHss none3auyumHas 1ecucmocms 8 omoesib-
HbIX  (PU3UKO-2€02paghu4ecKUX 30HOX YKPauHbi
sapbupyem 8 npedenax 1,3-1,5%, onmumarbHas
domkHa cocmaename 3-4,5%. B yacmHocmu, oKo-
110 76,0% meppumopuu 30Hbl Cmenu YKpauHel
umMerom HedoCMamo4Helli yposeHb Aecucmocmu,
ymo obycrioenueaem cucmemamuyeckue Heaa-
mueHble nposeneHus 800HoU U eemposoli 3po-
3uu. [laHHaA cumyayus OCIOHHAEMCA 8bICOKUM
yposHeM cesnbcKoxo3alicmeeHHoU oc8oeHHoCMuU
OM(HbIX pe2uoHos8 — 0o 97%, Ymo obycnoenuea-
em HU3Kyto cmerieHb 3Kono2uYeckoli ycmolvugo-
cmu AaHOWAgMos K COXPAHEHUo r1000podus
rno4s. PempocreKkmueHbIM aHAsUu30M OMMEeYeHO
3Ha4YUMenbHoe ymeHbweHue naoujadeli rone-
3auyUmHeIX saecorosoc 3a rocaedHue 60 nem 8
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1,9-2,3 paza. Obwjue nomepu 3auUmHbIX AECHbIX
nosioc 8 YkpauHe 3a nocnedHue 10 niem cocmasu-
au 10 071 2a, ymo ocnabusio npupodooXpPaHHbie
(DYHKUUU 1€COHACAMOEHUS U BbI38as0 MACW-
mabHsle nposeneHus 8o0Hol u eempoesoli 3po-
3uu. B uccnedosaHusx uCronb308aHb! OaHHbIE
[ocyOapcmeeHHoU cryxbbl cmamucmuku u Jep-
Heeokadacmpa YKpauHel 6 nepuod 2008-2017
ee. [ewugppuposaHue OaHHbIX OUCMAHYUOHHO-
20 30HOUPOBAHUA 3eMsu U UCMOMb308aHUA Ce-
pUU KOPPEKMHO KasUBPOBAHHbIX CITYMHUKOBbIX
cHumkoe MODIS (2eomempuyeckoe pPazauyus
230 x 230 m) obecrne4usno 803MOMHOCMb Oripe-
OesnleHuUsi COOMHOWEHUS  MPOCMPAHCMBEHHO20
pacripedesneHus necHo20 oHOa U PacriaxaHHO-
CMU cenbCKoxo3alicmeeHHbIX yeoouli Ha meppu-
mopuu YkpauHsl. C npumeHeHuem mooyssa Zonal
Statistics of Spatial Analyst Tools npozpammebi
ArcGIS onpedeneHo secucmocme U pacrnawika
yeoouli 8 npedenax omoesnbHbIX AOMUHUCMPA-
MUuBHO-MeppUMOpPUAsbHLIX eOuHUY. CroXHas

cumyayus e YKpauHe, rpu Komopoli cocmosHue
/IECHBIX IKOCUCMEM HEe coomeemcmeayem 3Kos1o-
20-9KOHOMUYECKUM MpeboBaHUAM, 8bI36aHHASA
C/IOHHOCMbIO  MPUHAMUS  YrpasaeHYecKux pe-
weHuli 8 obsiacmu necHozo xo3saticmea. [ony-
YeHHble pesyabmamsi 1o360/5t0m 0bocHo8aMb
pPoCMpPaHcMeeHHo-0ugdge-
PpeHyuanbHbix Mepornpusmuli necosoccmaHoese-

Heobxodumocme

HUS U 8HeOpeHue 3ems1e- U 80000XPAHHbIX Mepo-
npusmuti oNMUMU3ayuU 3emMesbHo20 (hoHOa HA
0CHO8e a0anmMueHO-AHOWAMMHbIX MPUHYUNGX,
Komopeble 110380s159m co30amb Mpeonoceiaxku 08
PAUUOHAsILHOR0 UCMO/Mb308AHUS U 0300p0B/eHUs
7IECHbIX U 3eMeribHbIX Pecypcos YKpauHel 8 KOH-
meKxcme ycmolivueo20 3eMs1eronb308aHUS.
Knrouesbie cn08a: 3K0/1020-3KOHOMUYe-
CKue acrekmeol, s1ecHol (poHO, 3awWumHele
7IeCHblE M0/0CbI, Aecucmocms, Pacrnawka,
3Kos02u4eckaa ycmoliyusocms, ycmolvu-
80e 3eMs1ernonb3osaHue, YKpauHa, 2eomooe-

STIOB8AHHA.
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