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Some objects pose an increased environmental risk due to their impact on the
surrounding areas, so their location must take into account different requirements
and data for the study area. In order to optimize the work on the rational use of land
resources, it is necessary to integrate different data and use them comprehensively,
and automate the sequence of actions through models.

The work aims to develop geoinformation models for automated selection of
areas for non-agricultural use.

This study describes the structuring of the general algorithm for establishing
the necessary and impossible locations of objects and their limitations through a
functional model. The model of site selection is generally common, i.e.: it is
necessary to determine the desired location and exclude areas with restrictions, but
for each object, it is necessary to set restrictions based on the environment. The
article analyses the requirements for the selection of areas for two types of facilities:
filling station and disposal tip. Geoinformation models of a selection of non-
agricultural land plots for the placement of certain objects have been developed and
implemented.

The results of the work can be used in community planning to form spatial
decisions on the use of non-agricultural facilities.

The prospect of further research is to develop an automated decision-making

unit for planning the location of non-agricultural facilities in communities.
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Introduction. In the process of life, humanity, even unwillingly, is still the
cause of increasing the negative impact on the environment. Some sites pose an
increased environmental risk due to their impact on the surrounding areas. The
location of such objects must take into account a variety of requirements and this
requires the collection of a large amount of spatial and attributive data on the study
area. To optimize the work on the rational use of land resources, it is necessary to
integrate disparate data and use them comprehensively, and the sequence of actions to
automate through models. Thus, there is a task in creating a geoinformation model
that can support the selection of land plots for non-agricultural use.

Analysis of recent research and publications. The development of a problem
of creating systems for automation support of decision was covered in papers [1-3].
The research [1] presented the GIS approach to identify changes in land use and soil
cover is presented. The study [2] describes the use of GIS for decision-making for
land allocation planning to implement urban public projects. The article [3] reflects
the approach to the formation of spatial decisions on land use and identifies a set of
data needed for planning land management measures for the formation of spatial
decisions on land use.

The issue of using geoinformation for ecology and natural resources has been
and is the subject of study by many scientists [4-6]. The paper [4] analyzed the use of
modelling and structuring data to develop a cadastre of natural healing resources. The
study [5] describes the design of the location of objects of the Danger Category IV on
the example of filling stations using three-dimensional modelling. The article [6]
considers a spatial model of rational use of erosion-hazardous lands is presented.

However, the considered works do not address the issue of automated selection
of areas suitable for the location of dangerous objects.

The purpose and objectives of the study. The work aims to develop

geoinformation models for automated selection of areas for non-agricultural use.



To achieve this goal, the task was set as follows: to build models to justify the
selection of areas to determine the location of environmentally hazardous objects,
taking into account favourable and unfavourable factors.

Research methodology. When selecting areas for non-agricultural use, a
geoinformation modelling approach is used, which provides the interaction of spatial
data from attributive to the study of land use and related objects. In geoinformation
modelling, the tools of geoinformation analysis were used: proximity analysis,
construction of buffer zones and layering. A Unified Modelling Language (UML)
was chosen for model development. The implementation was carried out in the
ArcGIS software.

Presentation of the main research material.Finding the best location for
non-agricultural facilities is a land management task with many criteria. For optimal
selection of areas for non-agricultural use, it is necessary to take into account the
needs of both users and agriculture, as well as environmental requirements. All these
requirements require the processing of both attributive and spatial data, the
processing of which can provide geographic information systems.For the effective
implementation of such a system, it is necessary to collect a sufficient amount of data
and accumulate them in a single system, the basis of which is a database of geospatial
data [4].

There are many factors to consider when choosing a plot of land for any site, as
you need to find the optimal area. In this point can highlight the opposite sides: these
are areas that are suitable for location, on the one hand; and these are areas where
accommodation will be inappropriate due to restrictions, on the other hand. To
describe the process, a functional model was constructed through a UML activity
diagram (Fig. 1).

The initial element of the model is the selection of a suitable site, which
determines for what purpose the search will be carried out. The next stage contains
two parallel processes: determining the desired location and identifying unsuitable
areas. To find the desired location, the find for the best locations is determined by

how much the position can vary from the desired location through the construction of



buffer zones, which in turn provides a definition of a suitable area. To determine
unsuitable areas, normative documents are studied, requirements are set for the
location of the object and its possible impact on the adjacent territories, and
unfavorable objects are searched. Buffer zones are defined around these objects to
prevent exposure and areas where the required facility cannot be located are
identified. At the final stage, a thematic map is built, taking into account the possible

and desired location of the selected object.
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Fig.1. Functional model of selecting for areas

To implement the model, Model Builder in the ArcGIS software is selected.
Model Builder allows to build geoprocessing workflows as a model that combines
input and tools, while the output data of one tool can be input data to another.

The development of a geoinformation model of land selection in this study was
carried out on the example the filling station and disposal tip.

To select the areas under the filling station, it has been determined that it is
impossible and dangerous to place it near some objects. The model for determining
the zones of impossible location for filling stations was developed in ArcGIS Model
Builder and presented in Fig. 2 (Block No. 1).
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Fig.2. Model of defining territories for filling station location

In this model, the list of initial data is marked in blue, the processing modules
in yellow, and the processing results in green. The model identifies and performs the
installation of buffer zones: powerline - 13 m, lakes - 100 m, pipeline - 10 m and
railway - not less than 100 m [7]. To build these zones, the BUFFER module is used
with the setting of its width parameter (for clarity in the model, the values are
indicated in parentheses). It is forbidden to locate filling station on particularly
valuable soils, so the SELECT function selects areas with particularly valuable soils
to exclude them from further consideration of the territory for which the placement of
environmentally hazardous facilities is possible. Next, a combination of thematic
layers through the module "Union" resulting in areas where the location of the filling
station is impossible (Fig. 3 a)

The next step is to build a part of the model that selects the desired location of
the filling station: near the roads (Fig. 2, block Ne2). The result is illustrated in Fig. 3
b.



// \
I~
/ \\/ (/ N
/ I O
P S ?V S Z
IS 3
CLj - // //\ A
r\ j/v\j‘t/ AN
= S
& f J P
L~ FRvE 9
- Kunomerpu - Kunometpu - Kunometpu
0 15 3 6 9 0 15 3 6 9 12 015 3 6 9
a b c
Legend: Hrebinka territorial community

desired location; Bimpossible location; I possible location

Fig. 3. Thematic maps of the research territory: a - the territory of the impossible
location of the filling station, b - the territory of the desired location of the filling

station, ¢ - the territory of the possible location of the filling station.

To create the final thematic map of the area, it is necessary to combine the
resulting images from two blocks: Blok No. 1 and Block No.2. For this purpose, the
function ‘erasure’ is selected excluding from the desired areas of the impossible
location (Fig. 2, Block No. 3). The result is shown in Fig. 3c.

The model for disposal tip is built on a similar principle but based on other
criteria. The model is divided into blocks: Block Nel — definition of zones of
impossible location, Block Ne2 — select of the desired location, Block Ne3 —
combination of conditions and creation of the resulting image. In the first side we add
the necessary initial data and we construct buffers (road Buffer200,
Power_line_Buffer30, Lake2000 Buffer, Settlements Buffer 500), we exclude
especially valuable soils through the Select module and union the received data in
one layer “no recommended” The model is presented in Fig. 4, and thematic maps on
which restrictions concerning disposal tip are given are given in fig. 5a and the

possible location in Figure 5.b.



In the studied territorial community, the location of the disposal tip is
impossibledue toplots without the impact of restrictions have insufficient area.
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Fig. 4. Model of defining territories for the location of disposal tips
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Fig. 5. Thematic maps of the community: a - the territory of the impossible

location of the disposal tips, b - the possible location of the disposal tips

Conclusions. The developed functional model of selection of land plots for
non-agricultural use is generally common: it is necessary to determine the desired
location and exclude restricted areas, but for each object it is necessary to take into
account the environment and set restrictions. Developed geoinformation models of
geoimaging allow accelerating the analysis of spatial data to justify decisions on the
selection of land plots filling station and disposal tip.The results of the work can be
used to automate the selection of land plots for for these objects.

The prospect of further research is to develop an automated decision-making
unit for planning the location of non-agricultural facilities in communities.
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T'EOIH®OPMAIIAHE MOJEJIOBAHHS NIJBOPY 3EMEJIBHUX
JIISAHOK HECIVIBCBKOTI'OCITOJAPCBKOI'O BUKOPUCTAHHS

Hesxi 06 ’ekmu cmanosiams niosuUweHy eKoociuny Hebe3neKy uepe3 ix eniue
Ha npuieaii mepumopii, a omaice npu ix po3mauty8aunHi HeoOXiOHO 8paxysamu pPi3Hi
suMO2u ma OaHi wooo 00CHioNCy8anoi mepumopii. 3aons onmumizayii podoim 3
PAYioHAIbHO20  BUKOPUCMAHHS  3eMEIbHUX pecypcié  HeoOXiOHO — iHmezpysamu
PI3HOPIOHI OaHi Ma BUKOPUCOBYBAMU IX KOMNIEKCHO, A NOCAI008HICMb GUKOHAHHS
Oitl agmomamu3zysamu yepe3 Mooei.

Memoro pobomu € po3pobka eeoinghopmayiinux mooeneti 0Jisi A8MOMAMuU3ayii
niobopy 3emenbHUx OUISIHOK Ni0 HECiIbCbKO20CN00aPCbKe GUKOPUCMAHHAL.

Hane Oocniddcenns onucye cmpyKmypy8awHs — 3A2ANbHO20  ANICOPUMMY
B8CMAHOBIEHHS MEPUMOPILl HeOOXIOHO20 MA HEMONCIUBO2O PO3IMAULYBAHHS 00 €KMIG
ma ix obmedicenb uepe3 QYHKYIOHANbHY MoOdeivb.Moodenb niobopy mepumopitl

3a2ai0M € CRLIbHON, mobmo HeobOXIOHO euzHauumu Oaxdcaue posmautyearnHia ma



BUKTTIOUUMU MEPUMODIT 3 0OMeNCEHHAMU, OOHAK Ol KOHCHO20 00 €Kmy HeoOXIOHO 3a
HOPpMAamueamu 6CMaHo8I08amu 0OMeHCeHHs. 3 YPaxy8aHHusamM omouenHs. B cmammi
HagedeHo ananiz eumMoz 00 8ubopy mepumopiil 05 060x munie 06 ’ckmis: A3C ma
nonieonie nobymosux 6ioxodis. Po3pobneno ma peanizoeano 2eoinghopmayitini
MoOei 8UOOPY 3eMelbHUX OLISIHOK 015 PO3MIUeHHsl BUBHAYUEHUX 00 €KMIE.

Pezynomamu  pobomu  moocymsv Oymu  uUKOpUCmaHi npu  NIAHY8AHHI
mepumopiti 2pomad Onsi hOPMYSAHHS NPOCMOPOBUX DilileHb U000 GUKOPUCHAHHS
PpO3mauty8ants 00 €KmMi8 HeCilbCbKO20CNOO0APCbKO20 BUKOPUCHIAHHSL.

llepcnexmusa nooanbuUx 00Ci0JHCEeHb nonsazae 8  po3podyi
aA8mMoMamu308an020 OAO0KY NPUUHAMMS PIUeHHS WO000 NIAHY8AHHS PO3SMIUEHHs
00 ’€KMi8 HeCiIbCbKO20CNO0APCLKO20 BUKOPUCMAHHA HA MepUmopii 2pomao.

Knrouosi cnosa. ceoinghopmayiiine mooentosants, mooenv, nioodip mepumopit,

260306pa9fC€HH}l.

Mockanenko A.A., 3axaposa A.IO.

T'EOUH®OPMAIIHOHHOE MO/IEJIHPOBAHUE I10/IbOPA
3EMEJIbBHbBIX YYACTOKOB HECEJIbCKOXO3AHCTBEHHOT O
HCIIOJIB30OBAHUHA

Hexomopvle  obvexmvl  npedcmaeisiiom  NOBLIUEHHYI0 — IKOJI02UYECKYIO
ONACHOCMb U3-3A UX GIUSHUS HA NpUle2aowue meppumopu, d ciedo8ameibHo, npu
UX PACNONOJCEHUU HEODXO0UMO Yyecmb pasiuuHvle mpedosanus U OaHHble
OMHOCUMENbHO — ucciedyemou meppumopuu. Jnsa —onmumuzayuu pabom no
ONMUMATLHOMY UCHOLb308AHUIO 3EMENbHBIX PECYPCO8 HeoOX00UMO UHME2PUPOSANDb
PA3HOPOOHBlE OAHHbIE U UCNOIB308AMb UX 68 KOMNIEKCe, a NOCIe008aAmeNbHOCHb
BLINOJIHEHUS OCTUCMBULL ABMOMAMUUPOBAMb Yepe3 MOOEU.

Llenvto pabomul sensemcs paspabomra 2eouHGoOpMayuoHHvix mooenei 0s
asmomamuzayuu noodoopa 3eMeibH020 YYACMKA N0O HeceibCKOXO3SAUCBEHHOe
UCNOIb308AHUE.

Jannoe uccnedosanue onucvlgaem cmpyKmypuposanue odwe2o aiecopumma

YCniaHoe1erHusl meppumopw)i HeoOXo0UM020 U HEBO3MOINCHO20 PACNONI0IHCEHUA



00beKmo8 U ocpaHudeHull uepe3 @OYHKYUOHAIbHYIO Modelb. Moodenv noobopa
meppumoputi 8 obwem Agugemcs odweu, mo ecmv HeoOX00UMO onpeodenums
Jrcenaemoe pacnoiodcene U UCKIIOYUMb Meppumopuu ¢ 02PAHUYeHUAMU, O0OHAKO
0J151 Kaxnco020 006vekma HeobXo00UMO NO HOPMAMUBAM YCMAHABIUBAMb 02PAHUYEHUS
c yuemom oxpyyceHus. B cmamve npedcmaenen amanuz mpebosanuti K ulO0pY
meppumoputi 011 08yx munog odovekmos: A3C u noaueonos ObLIMOBbIX OMX0008.
Paspabomanvr u peanuzosanvr ceoungopmayuonuvie mooenu 6v160pa 3eMeNbHbIX
Y4acmKog 0Jisi pasmeujetuusi OnpeoesieHHbIX 00beKmos.

Pezynomamer  pabomvr  mozym  ucnonvzoeamvcsi  npu  WAAHUPOBAHUU
meppumoputi  00wuH 01 YOPMUPOBAHUS NPOCMPAHCIMBEEHHLIX —peuleHuti no
UCNONIL308AHUIO PACNONI0dCeHUs 00beKmos HeCcelbCKOX03AUCTEEHHO20
UCNONIL30BAHUSL.

Ilepcnexmusa OanvHelwux UCCIe008AHUL 3AKTIOHAEMCs 8 pas3pabdomie
ABMOMAMUBUPOBAHHO20 OJOKA NPUHAMUS DeuleHuss O NIAHUPOBAHUU DAMeUeHUs.
00bEKMO8 HeCeNbCKOXO3AUCIBEHHO20 UCNONb308AHUSL HA MEPPUMOPUU OOUJUH.

Knrouesvie cnosa: eeoungpopmayuonnoe mooenuposanue, mooeib, HO0O0D

meppumoputi, 2eou3obpadjiceHue.



