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Abstract. The article is devoted to the study of the implementation of geodetic innovations
in the field of land management and cadastral activity. Modern technologies and their impact on
the optimization and efficiency of work in the specified areas are considered. The main attention
is paid to the methods of geographic information systems, their application for accurate mapping,
data analysis and territorial development planning. The purpose of this article is to research and
evaluate the use of the latest geodetic solutions in land and cadastral management, as well as to
reveal the advantages and potential of their application to optimize the management of land re-
sources. Used: analytical method, cartographic method, mathematical method, methods of digital
automated processing of space images. Further research in the field of land management and ca-
dastral activity can be directed to the development of new methods of processing and interpreting
geodetic data using artificial intelligence and machine learning, adapting geoinformation systems
to the needs of regional land management, in particular, to monitor climate changes, ensure food
and water resources. The article can be useful for specialists in the field of land management, ca-
dastre, as well as for everyone who is interested in innovative technologies in geodesy.

Keywords: land use, zoning of the territory, satellites and images, geoinformation, geographic
information system, remote sensing of the Earth.
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Abstract. Protecting and safeguarding natural resources is one of the most pressing
issues of our time. It is closely linked to the everyday life of people. Land, as a means
of production, has special properties that differ from all other means of production.
First and foremost, it is irreplaceable, limited in space, continuously functioning, and
capable of continuous improvement if used properly. In the process of economic use
of natural resources, we often only note those components of the environment with
which our activities are related. For example, geologists and miners consider a territory
in terms of its mineral wealth, timber producers are interested in areas with timber
reserves, and agricultural workers are interested in land for farming. However, the
natural environment is a complex of closely interconnected components that are in a
state of dynamic equilibrium. Disruption of this balance can cause significant damage to
natural resources. One of the main factors that destabilize the environmental situation
in Ukraine is excessive agricultural development and plowing of the territory. Land
conservation is the process of preserving and restoring natural resources, including soils,
water, vegetation and fauna, in order to prevent the degradation of natural ecosystems
and preserve biological diversity.

This article discusses the content of the concepts of "land conservation" and
"degraded soils". Scientific and methodological approaches to the development of land
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conservation measures in modern land management documentation are proposed.
Land conservation in this study is considered in the aspect of soil protection through
conservation-transformation, when it comes to the irreversible transfer of arable land

to other lands.

Key words: conservation, working draft of land management, disturbed lands, soil
protection, marginal lands, land management documentation, land management,

management, land use.

Actuality

Over many decades, unbalanced
pressure on natural landscapes has led
to significant man-made damage to
Ukraine's ecosphere. The most threat-
ening phenomena are observed in the
soil cover, where huge areas of pro-
ductive land have been degraded and
put out of use due to erosion, pollution
by agrochemicals and industrial emis-
sions, improper agricultural practices,
unreasonable and unjustified interfer-
ence with the hydrological regime of
the territories by drainage and irrigation
reclamation. In the forest-steppe and
especially steppe zones, most natural
complexes and landscapes have been
destroyed or anthropogenically trans-
formed, which causes degradation and
ultimately the loss of the genetic fund
of representatives of natural flora and
fauna. Land destroyed by exogenous
processes and contaminated with toxic
substances, urbanized and technologi-
cally transformed landscapes, continu-
ous areas occupied by agrocenoses,
depriving people of places of recreation
and health restoration, cause negative
phenomena in the social sphere. One
of the main factors that destabilize the
environmental situation in the country
is excessive agricultural development
and plowing of the territory. The share
of arable land in the country is 58%
of the land area, and in such regions
as Dnipro, Zaporizhzhia, Kirovohrad,

Mykolaiv, Kherson - more than 70%; in
Vinnytsia, Cherkasy, Poltava, Khmel-
nytsky, Ternopil - from 63 to 67%.

It is known that the environmental
sustainability of an agricultural land-
scape directly depends on the amount
of natural phytocoenoses preserved in
it. Thus, according to many experts,
the improvement of the environmental
situation is seen in reducing the area of
arable land and, accordingly, increas-
ing the area of ecologically stabilizing
lands, whose ecosystems function ac-
cording to natural analogues with mini-
mized anthropogenic impact. Thus, we
are talking about a broad environmental
re-naturalization that should ensure en-
vironmental optimization of natural re-
sources management. In the context of
the idea of renaturalization is one of the
main, if not the main, direction of op-
timization natural resources use - con-
servation of degraded and unproductive
lands, i.e., in general, their withdrawal
from intensive agricultural use.

Defining the content of the concepts
of "land conservation", criteria and indi-
cators by which degraded and marginal
soils are identified in the development of
working land management projects is the
subject and purpose of this study.

Analysis of the latest scientific
research and publications

Such scientists as O. Kanash, A. Mar-
tyn, S. Osypchuk, 1. Shkvyr, D. Dobriak
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and others have been engaged in research
on the development of scientific and
methodological approaches to land con-
servation measures in modern land man-
agement documentation. At the same
time, the issue of development of land
management documentation for land
conservation is relatively unexplored.

Materials and methods
of scientific research

In the course of studying and analys-
ing the scientific and methodological
literature, which addresses the issues
of implementation of land conserva-
tion measures in Ukraine, the following
generally accepted methods of scientific
research were used: theoretical meth-
od, monographic method, comparative
method and method of generalization.

The purpose of the article is to high-
light the scientific and methodological
approaches to the development of land
management documentation for the im-
plementation of measures for the con-
servation of degraded and underutilised
land in Ukraine.

The results

The purpose of developing a work-
ing draft land management project for
land conservation is to determine the
types and methods of land conservation:
used in violation of the requirements for
land protection from erosion and land-
slides; arable land that has one of the
indicators characterizing soil properties
and necessitating land conservation by
natural and agricultural zones; degraded
land, unproductive land without steppe,
meadow, forest vegetation cover, the
economic use of which is environmen-
tally hazardous and economically inef-
ficient.

The object of this study was a land
parcel that requires land conservation
measures, located within the adminis-
trative boundaries of the Bashtechkivs-
ka amalgamated hromada (AH) (outside
the village of Tynivka) in the Uman dis-
trict of Cherkasy region.

The land parcel, which is the object
of design, has an area of 0,9480 hect-
ares. In terms of configuration, the land
parcel has a regular rectangular elongat-
ed shape (Fig. 1). The terrain is gentle,
with slopes up to 3°.

According to Article 35 of the Law
of Ukraine "On Land Protection", own-
ers and land users, including tenants, of
land parcels in the course of their busi-
ness activities are obliged to increase
soil fertility and preserve other useful
properties of the land through the use
of environmentally friendly cultivation
technologies and equipment, and other
measures that reduce the negative im-
pact on soils, prevent the irreversible
loss of humus and nutrients; ensure
protection of land from fires, erosion,
depletion, pollution, contamination,
clogging, salinity, salinity, acidification,
waterlogging, flooding, overgrowth of
weeds, shrubs and small forests. It is
prohibited to use land parcels in ways
that lead to deterioration of their quality.

On agricultural lands, the following
activities may be restricted: the use of
degraded, unproductive, and technolog-
ically contaminated land parcels; unrea-
sonably intensive use of land.

The use of land resources is large-
ly determined by the nature of the soil
cover, soil fertility, their suitability for
growing certain crops, and the presence
of restrictive features. When determin-
ing the most rational way to use land,
the above factors should be taken into
account in order to promote soil con-
servation and increase its fertility, along
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ocation of the
land parcel

Figure 1 - Location of the land parcel, which is the object of the project,
within the administrative boundaries of Bashtechkivska AH (outside the
village of Tynivka), Uman district, Cherkasy region *

* Note: according to https://kadastr.live (accessed June 14, 2023).

with maximizing economic benefits.

Profound changes in the natural
properties of land, transformation of
intra-soil processes, and loss of their
self-healing capacity have been caused
by years of extensive urbanization and
industrialization of territories, uncon-
trolled agricultural pressure on the soil
cover, etc. Hazardous industrial emis-
sions into the air basin eventually con-
centrated and accumulated on the lands
directly adjacent to production facilities,
spreading through water and air for tens
and hundreds of kilometers, polluting
the environment and soil with chemical
and biological components, including
pesticides, radionuclides, heavy met-
als, and infectious disease agents. All of
these negative factors affect the natural
balance, disrupting the soil-air-water-
plant-animal-human life cycle.

The conservation of degraded and
unproductive land is carried out by stop-
ping or restricting its economic use for
a certain period of time and reclaiming,
reforesting or renaturalising it.

The executive authority and local
self-government body, which, in ac-

cordance with Article 122 of the Land
Code of Ukraine, dispose of state or
municipal land, are obliged to take mea-
sures to conserve land parcels.

The classification of agricultural
land as degraded, low-productive and
technogenically contaminated land is
based on the main indicators that char-
acterize soil properties and determine
the need for land conservation (erod-
ibility, skeletal structure, light particle
size distribution, heavy particle size
distribution, humus content, soil solu-
tion reaction, mobile aluminum content,
absorbed sodium content, salinity, car-
bonation, physical degradation, chemi-
cal and radiation contamination).

In accordance with regulations in the
field of land management, land conser-
vation is designed in the areas of con-
servation-rehabilitation, conservation-
transformation and renaturation.

The conservation-transformation of
agricultural land is projected by con-
verting it into hayfields and pastures or
withdrawing it from agricultural land
with subsequent reforestation or trans-
ferring it to other non-agricultural land.
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The soil cover of the land parcel,
which is the object of the project, is
represented by typical carbonate deep
low-humus medium loamy black soil on
loess (53d). Below is a characterization
of the soil types within the land parcel
that is the subject of the project:

Agrochemical parameters:

The average humus content in the
0-25 cm layer is 3,28% and is classi-
fied as elevated; the reaction of the soil
solution pH of the water extract is 7,53
or slightly alkaline. The content of nu-
trients, in particular nitrogen of easily
hydrolyzable compounds according to
Kornfield, is 133,00 mg/kg of soil, and
its availability is assessed as low; the
content of mobile phosphorus (accord-
ing to Machigin) is 60,00 mg/kg of soil
and is assessed as high; the content of
exchangeable potassium (according to
Machigin) is 400,00 mg/kg, which is at
the level of high nutrient supply.

The content of the mobile form of
boron is within the normal range — 0,16
mg/kg of soil.

The content of mobile forms of co-
balt is 0,87 mg/kg, which does not ex-
ceed the maximum permissible concen-
tration (MPC) (MPC Co < 5,0 mg/kg).

The content of mobile manganese
is 390,00 mg/kg of soil, which does not
exceed the MPC (Mn MPC < 1500 mg/
kg). Manganese has a pronounced syn-
ergy with such trace elements as calci-
um and phosphorus.

The content of mobile forms of copper
in the soil is 0,84 mg/kg, which does not
exceed the MPC (MPC Cu < 3 mg/kg).

The content of mobile forms of zinc
(Zn) on the site is 2,05 mg/kg, which is
not dangerous (MPC for Zn <23 mg/kg).

Pollution:

The content of mobile form of cad-
mium (Cd) is within the normal range —
0,07 mg/kg (MPC Cd<0,7 mg/kg).

The content of mobile forms of lead
is 1,32 mg/kg, which does not exceed
the MPC (MPC Pb <2.0 mg/kg).

Determination of pesticide resi-
dues, dichlorodiphenyl trichloro methyl
methane (DTMM) and its metabolites,
hexachlorane (HCH) (sum of isomers)
content was not carried out.

The land parcel under study is pro-
posed for land conservation through re-
forestation for a period of 10 years.

The main design solutions for land
conservation (Fig. 2).

Land conservation is carried out by
terminating or restricting its economic
use in the manner prescribed by law for
a specified period of time and reclaim-
ing, reforesting or renaturalizing it.

Taking into account the indicators
that determine land conservation, the
main design decisions are as follows:

1. Land conservation is projected in
the direction of conservation-transfor-
mation.

The conservation-transformation of
agricultural land is projected by with-
drawing it from agricultural land with
subsequent reforestation.

2. Implementation of afforestation
measures: design decisions on the loca-
tion and area of tree and shrub planta-
tions.

On the land parcel that is the object
of'the project, it is planned to implement
land conservation measures through af-
forestation.

Tree species are being planted on an
area of 0,6794 hectares (a 10 kV power
line runs through part of the land parcel,
and according to Ukrainian legislation,
it is prohibited to plant trees in the pro-
tection zones of these regime-forming
objects).

The plantations are placed in rows,
the rows are 4 meters wide, and the
seedlings are spaced 0,5 meters apart.
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Figure 2 - Main design solutions for land conservation

The selection of tree species for land
conservation measures through affores-
tation is based on the natural conditions
and soil qualities of the land parcels. To
form environmentally sustainable plan-
tations, mixed types of forest crops are
created with the participation of main
species up to 60%, related species up to
20%, and shrubs up to 20%. The follow-
ing trees are recommended for this cli-
mate zone: oak, forest beech, sycamore,
bear nut, common pear, black walnut,
and common ash (Fig. 3). Planting of
trees of various local species is allowed.

The planting rate (density) of for-
est crops (DSTU 2980-95 Forest Crops.
Terms and Definitions) is the number of
tree and shrub plants grown per unit of
forestry area.

The density of forest crops is calcu-
lated by the formula:

Where N — density of forest crops,

pes/ha
Rg — feeding area of one seedling,
m?,

In turn, the power supply area is de-
termined by the formula:

Rg = ab,

where a — distance between rows of
crops, m;

b — distance between seedlings in a
row, m.

We determine the need for planting
material by species depending on the
scheme of planting forest crops.

Rg=4-0,6 =2

N =10000/2 =5 000 pcs/ha.

Recommended planting rates per
hectare on the land parcel:
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Figure 3 - Land conservation measures through afforestation

- common oak 3000 seedlings

- common ash (maple) 2000 seed-
lings.

When creating forest plantations, the
relief of the earth's surface should be flat
and undulating, without closed depres-
sions, which allows the use of machin-
ery for planting trees and cultivating
row spacing.

In accordance with regulations on
land protection, the transfer of owner-
ship and use of municipally owned land
for which a decision has been made to
conserve it for purposes unrelated to
such conservation is prohibited.

Conclusions and perspectives

Based on the above material, it
is possible to outline only in general
terms the directions of development of
working land management projects for
the conservation of degraded and un-
productive arable land. First and fore-
most, the most degraded arable lands
should be subject to conservation, the
exploitation of which causes significant
negative environmental and economic
consequences or is directly harmful
to human health (heavily washed and
eroded soils, chemically and radia-

tion contaminated lands, swampy and
flooded lands). The most problematic
are soils of light and heavy texture. The
environmental hazard of their intensive
use as part of arable land is that they are
permanent centers of deflation. In eco-
nomic terms, the inexpediency of their
use is due to the inadequacy of the costs
of maintaining an acceptable level of
their fertility to the profit from yields.

The conservation of such lands is
mostly irreversible, i.e., transformation.
In most cases, they should be removed
not only from arable land, but also from
agricultural land. It is most appropriate
to reforest them.

Further work on this issue requires
addressing a number of issues to clarify
the indicators and standards for the al-
location of degraded and infertile soils,
and to optimize the ratio of land by nat-
ural regions.
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AHomauyisa. OxopoHa npupodu i payioHanbHe BUKOPUCMAHHSA NMPUPOOHUX pecypcie — 00Ha i3
Halbinbw akmyanbHUXx npobaem cyyacHocmi. BoHa micHo noe’a3aHa 3 mo8cAKOeHHUM HUmmsam
MOOUHU. 3eMs, AK 3acib supobHUUMEa, Mae ocobausi enacmusocmi, 8iOMiHHI 8i0 yCix iHUWUX
3acobis supobHUymMea. Hacamnepeo, ye HeamiHHicMb, obmMexceHicmob y npocmopi, 6esnepepe-
Hicmb PyHKUiOHY8AHHSA, 30aMHicmb Npu npasuabHOMY 8UKOPUCMAHHI nocmiliHo noninwysa-
muce. Y npoyeci 20cnodapcoK020 8UKOPUCMAHHSA NMPUPOOHUX pecypcie MU 4acmo 8i03HAYAEMO
Auwe mi KOMNoHeHMU cepedosuwa, 3 AKUMU 108°’A3aHA Hawa OdifanbHicme. TaK, eeono2u ma
2ipHUKU p0o32a1a0aombe mepumopito 3 moyvku 30py ii bazamcmea HA KOPUCHI KOMasauHuU, ico-
npomucsosyi yikaename mepumopii, 0e € 3anacu oepesuHu, NPAaUiBHUKI8 CibCbKo20o 20crnooap-
cmea — 3emni 041 pinoHUYMEa. Ta NpupooHe cepedosuuse — Ue KOMIAEKC MICHO M08 a3aHuUX
KoMrioHeHmis, w0 nepebysaromes mine coboro y cmari OuHamiyHoi pigHogazu. [MopyweHHA uiei
pigHOBAG2U MOXe 3a80aMmu 3HAYHOT WKOOU NMPUPOOHUM pecypcam. OOHUM 3 20/108HUX YUHHUKIE,
AKi 0ecmabinizyrome eKoso2iyHy cumyayito 8 YKpaiHi, € HOOMIpHA CinbCbKO20CN00apCbKa 0CB8OE-
Hicmb i po3opaHicme mepumopii. KoHcepsauis 3emesns — ye npouyec 36epexceHHA ma 8i0Ho8/1eH-
HA MPUPOOHUX Pecypcis, 8KAYAKOYU IPYHMU, 800y, POCAUHHICMb | m8apuHHUl csim, 3 Memoro
3ano0b6ieaHHA 0e2padayii npupodHuUx ekocucmem ma 36epexceHHA 6io102i4HO20 PiIZHOMAHIMMA.

B daHili cmammi po32aaHymo 3micm noHAMMSA «KOHCepsauis 3emesns» ma «0e2padosaHi
rpyHmu». 3ariponoHo8aHo nioxoodu w000 po3pobaeHHA pobo4vux NPoeKkmie 3emsaeycmporo Wooo
KOHcepaayii 0e2padosaHUX ma MasaopoorvUxX OpHUX 3ement 8 YKpaiHi. KoHcepsauyis 3emens 8
UboMy O0CNIOMEHHA P0O321A00EMbCA 8 ACrIeKMi 3axXucmy rpyHmie Wiaaxom KoHcepeayii-mpaH-
cpopmayii, Konu lide mosa npo HeobopomHe nepesedeHHsA pinsi 8 iHwi y2ioos.

Kntoyoei cnoea: KoHcepaayis, pobo4uli npoekm 3emsaeycmporo, NopyulieHi 3emsi, 0OXOpoHa
rpyHmie, MmanonpodykmusHi y2ioos, O0OKyMeHmayisa i3 3emsaeycmpotro, 3emaeycmpitl, ynpaesniH-
HA, 3eMaeKopucmysaHHA.
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