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OcBelleHO CcOBpeMeHHOe COCTOAHUE U3YHeHUA JIMHEWHOU 3pO3UnM U CO3[4aBaeMbIX el
opm penbega. ChopMmynpoBaHb! MpPobAeMHbIe BOMPOCh! M 3aayqyy WUCCIEeOBaHWA OBParoB
1 OBPAXHOM 3p03MM, Ha[ PELIeHUEM KOTOPbIX JO/XKHbI paboTaTb yKPauHCKME yYeHble U Mpak-

MKW B GJIMKaLLme AeCATUNTIETUA.

* % %

The authors analyzed the current state of the study of linear erosion and landforms
created by it. The most problematic aspects of the problem and the study of qullies and gully
erosion on a solution that should work Ukrainian researchers and practitioners in the coming

decades.
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JUSTIFICATION OF GEOINFORMATION SYSTEM
ON LAND SOILS QUALITY MONITORING

Moskalenko A.A., Department of GIS and Technology
National University of Life and Environmental Sciences of Ukraine

In article the making components necessary for creation of system of geoinformation
monitoring of soils and development of conceptual model of complex GIS of a qualitative
condition of soils are analyzed. Components of bank of geospatial data of monitoring of
quality of lands of agricultural purpose are proved.

Problem statement. Earth as a key
component of the biosphere, in conjunction
with other forms of natural resources
environment, felt the negative impact of the
intensification of human activity. Systematic
use of land resources in agriculture as the
main means of production, leading to
increased erosion, decreased soil fertility.

Among the components of the
biosphere soils are the most conservative
component of the environment. Under the
influence of external factors, it changes more
slowly than the other components, and these
changes can not always be traced. Restoring
soil fertility also is slow, and hence to correct
the negative effects needed for decades.
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Some changes are irreversible soil, why soils
require careful treatment and careful
monitoring of their condition [1].
Observations of the soils in the current
legislation provides for monitoring, which is
one of the tools of decision support in the
field of land, since the main task of monitoring
of land is the prediction of environmental and
economic impacts of land degradation in order
to prevent or remedy of negative processes.
However, soils can not be regarded
as a separate element of the environment,
but it needs to take into account a set of
heterogeneous information. To solve the
problems associated with the study of sails,
it is necessary to create an information
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structure that can provide solving multivariate
spatial-temporal analysis.

Analysis of recent researches. The
value of monitoring soil was first highlighted at
the st international environmental conference
in Stockholm (1972). Even then, was justified
by the need for a new approach in monitoring
the state of natural resources and soil as their
most important component [2].

The issue of assessment of soil pro-
cesses including physical, chemical, physico-
chemical degradation, were devoted to labor
V.V. Medvedev, S. Bulygina, S.O. Balyuk,
V.A. Grekov, R.S. Truskavets and others [3—
5]. Value problem of monitoring the state
reflected in laws and regulations.

Along with convincing evidence of the
need for monitoring of soils, the latter has
not yet received full development in Ukraine.
Do not developed the typical structure of
state and regional databases.

Article purpose — the analysis of
components that form the basis of incoming
information system for monitoring soil and
develop a conceptual model of an integrated
geographic information system (GIS), the
quality of the soil.

Main material. The need for moni-
toring soil is a general need for timely
information on the quality of soil covering.
This will predict the further development of
these changes in the future and develop a
set of measures for restoration of sail fertility.

Motivated to develop a system for
monitoring soil are:

need for control and prevention of
adverse development of such processes as
re — humification, decalcification, agrophy-
sical soil degradation, salinization and
alkalinization, water erosion, deflation;

need for restoration of soil fertility,
increase return on assets, the use of reclamation
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and other production costs, aimed at increasing
crop yields, productivity grasslands, pastures,
forests and other types of land;

inability generalized estimating the
current state of the soil covering Ukraine by
the existing fragmented information;

inability to attract and management
of investment due to lack of adequate
assessment of the current status of soils of
agricultural lands.

Geoinformation ensure compre-
hensive monitoring soil. Monitoring soil — is
«an organization of quantitative and quali-
tative evaluation of changes in soil over time,
controlling the flow and content in soils of
all types of pollutants (heavy metals,
radionuclides, nitrates, pesticide residues and
other chemical contaminants inorganic and
organic origin)». Thus, the components of
soil monitoring should include a significant
amount of information. Today — a 18 deter-
minants for each elementary area by rounds
of surveys carried out in 5—10 years [6].
With the need to develop technology that
would combine in one system arrays
agrochemical tabular data from their spatial
mapping agrochemist met long ago. With
the adoption of the Land Code of Ukraine,
soil quality component was not just passport
field, but also part of the state land cadastre.
Before the commencement of the land
market in Ukraine qualitative indicators of
soil gaining increasing importance as they
indicate land productivity in agriculture, and
thus influence the price of land.

Practical implementation of this task
has become possible in the last 10—15 years
due to the development of computer GIS
technology [7].

The challenge of using GIS in assessing
the status of soil can organize for basic
functionality as follows (pic. 1).
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Pic. 1. The challenge of using GIS in the evaluation of soil

Implementation and interaction of all
tasks is based on building an integrated bank
geospatial GIS data quality soil (pic. 2), which
accumulate input data and results of
modeling and design.

The key for GIS monitoring is the
spatial integration of all data, which is
achieved primarily through the use of a single
basic set of geospatial data [8]. The structure
of such a set of GIS in soil include: digital

elevation model (DEM), digital model of land
use, state agroresurs, soil cover, and others.

Digital model of the geological basis
to determine the area (geological foundation,
complex landforms), tract (mezoforms of
relief), Fazio tract (homogeneous lithology
of surface rocks). This model also describes
the factors of soil formation.

Digital elevation model provides an
opportunity to build a 3D model of the

Input the results of field studies, etc.
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Pic. 2. Conceptual model of an integrated GIS quality of soils
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terrain, identify watersheds and waterin-
takes, steepness and slope exposure,
washout zones, transport and accumulation
of substances to determine facies. Relief is
a factor in the formation of soil structure.

Digital model of soil contains data types
and subtypes of soils, genetic nomenclature
list and granulometric composition of sails,
soil beyond the farming groups, the presence
of the degradation process and the type,
quality indicators of soil.

Digital model of land use reflect
geospatial data land boundaries, land uses
and economic activities landholder, cell shape,
which determines the impact of human
activities on sails.

Database Tour agrochemical survey
contains information about ongoing
agrochemical research that enables to
establish the state of soil fertility and its
changes and develop recommendations on
the use of fertilizers. Agrochemical survey
is the source of data for qualitative land
evaluation and development agricultural
activities to protect soil from degradation
processes.

Digital model of the rotation reflects
geospatial location data of crops, crop
rotation, land uses and economic activities
landholder, and ownership. This model
allows us to determine the spatial distribution
of crops.

Digital thematic plans and thematic
maps containing data that can expand
knowledge of impacts on soils: CROT
activities, land management schemes,
cartographic materials protection and rational
use of land resources, etc.

Monitoring and thematic models
describe the relationship between database
information, processes, phenomena and
physical quantities that are associated with
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it, and help to numerically and qualitatively
express the changes that affect the final
result.

Forecasts and design models allow to
analyze changes in space and time, and
based on observations to construct prediction
of the further course changes.

Geoinformation modeling based on
multilayer creating electronic maps in which the
support layer describes geospatial data given
territory and each other — one of the aspects
of this area [9]. Geoinformation modeling is
the foundation soil monitoring, forecasting and
development (design) safety, environmental
protection and sustainable use in agricultural
production. Integration and synthesis of
information on spatial characteristics, as well
as preparing and submitting geo Image related
to the fundamental properties of GIS. When
geoinformation modeling as they apply to
incoming data and the results of forecasting
and planning. Compile and build models of the
spatial distribution of phenomena based on the
standard procedures of approximation and
interpolation, the definition of spatial statistical
and morphometric characteristics of objects.

It is an indisputable effectiveness of
GIS in all tasks for a preliminary analysis of
the input data, spatial integration of
information from various sources, the
formation of 3D — daytime models and other
thematic reliefs buffer, network and over
layer GIS analysis and modeling of
operational presentation of results in a visual
cartographic form.

Conclusions. Analysis of the com-
ponents necessary for the creation of
geo soil monitoring and development of
conceptual models of complex GIS quality
of soil. The prospect for further research is
to develop an integrated GIS techniques the
quality of soil.

m



3emneycmpiti, kaoacmp i MOHIMOPUHE 3eMenb

References

1. Agroecological monitoring and certification of agricultural land. — K. : Phytocenter,
2002. — 296 p.

2. Medvedev V.V. Monitoring soil of Ukraine. Concept. Results. Problems. (2-th
peresmotrennoe and dopolnennoe edition). Kharkiv : M.E. «city printing» 2012. — 536 pp.

3. Bulygin S. Effect of erosion on state land. Land Resources of Ukraine / Bulygin S.,
D.O. Timchenko . — K.: Agricultural Science, 1998. — S. 36—65.

4. Baluk S.A. Scientific basis for the protection and rational use of irrigated land in
Ukraine / S.A. Baluk, M.l. Romashchenko, V.A. Stashuk (Eds.). — K.: Agricultural Science,
2009. — S. 257—-271.

5. Guidelines for the protection of soils. state.scien.tehno.centr of soil fertility Ministry
of Agriculture and Food / [V.A. Grekov, L.V. Dacko, V.A. Zhylkin, M.I. Mastrenko, M.O. Dacko
and others]. — K., 2011. — 108 p.

6. Methods agrochemical certification of agricultural lands. — K., 2003. — 64 p.

7. Geographic information systems in the agricultural domain: teach. important among /
[V.V. Morozov, N.M. Shaporynska, A.V. Morozov, V.I. Pichura]. — K. : Agricultural Education,
2012. — 269 p.

8. Liashenko A.A. Methodological Foundations GIS software integrated monitoring
Kremenchug reservoir / A.A. Liashenko, I.N. Shelkovsky // Bulletin. heodez. and cartograms. —
2006. — Ne 2. — S. 30—36.

9. Geographic Information Systems / Ed. M. Wan Mervyn, S.S. Kohan. — K., 2003. —
208 p.

* % %

Y c1atTi npoaHanizoBaHo KOMIMOHEHTW, HEOOXIAHI A/ CTBOPEHHS CUCTEMU reoiHgphopMa-
LIVIHOrO MOHITOPUHIY DYHTIB Ta PO3pobsieHHs KoHUenTyanbHoi modeni komrnekcHoi 1C aki-
CHOro CTaHy rpyHTiB. OBrpyHTOBaHO cknafosi B6aHKy reornpocTopoBUX AaHUX MOHITOPUHIY
AKOCTI 3eMefib CiflbCbKOrocrnoAapcbkoro Mpu3HaYeHHs.

* % %

B cratbe MpoaHann3npoBaHbl COCTABASIOLIME KOMIOHEHTbI, HeobXxoAuMble [/ co3Aa-
HUSI CUCTEeMbI reoMHbOPMALIMOHHOIO MOHUTOPUHIA MOYB U Pa3paboTKu KOHLENTYalbHOWM MOAEIN
komMmrnekcHor TMIC ka4ecTBEHHOro coctodHua no4ys. OBOOCHOBaHbI cocTasBifiolme baHka
reonpoCTpPaHCTBEHHbIX AaHHbIX MOHUTOPUHIa KayecTBa 3eMeslb CejlbCKOXO35IICTBEHHOIO
Ha3HayeHus.
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