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It has been proved that the geoinformation system of a territorial community is
an innovative electronic cartographic resource aimed at the maintenance of the
targeted and comfortable community assets management, mainly, the natural, water,
forest, mineral, and land resources, engineering, and transport, social, tourist
infrastructure, the investment potential of a community providing for the operative
communication between the residents and administration of a community.

The objective of the Research is to display the amenities of the Lviv Territorial
Community according to their function based on their rational application and
protection considering the local Building Rules with the implementation of
Geoinformation Software QGIS. With the help of the application of the plug-in
QuickOSM it displays the vector data of the amenities within Lviv Territorial
Community, mainly, the keys “landuse recreation”, “landuse landfill”, “leisure
park’, “leisure garden”, “water”, “highway”, and “waterway”.

The feasibility of QGIS application for the vector display of amenities within
Lviv Territorial Community is presented that shows the advantages of visualization,
quick access, administration, and actualization based on the open resources of access
to the cartographic materials of the geoportal of Lviv that provides for convenient
maintenance of the cartographic database and inventory of the utility system,
accounting, and operative inventory of the municipal property objects.
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Topicality. GIS is the information and analytical systems that contain the
databases and means of cartographic visualization for the display of different objects
for the analysis of changes in their territories. In cartographic format, they provide the
data on the land resources, industrial objects, transport, environmental or construction
restrictions, demographic and sociological data, and materials of the urban planning
documentation. Thus, with the application of the geoinformation analysis, the
expediency of the creation of a new enterprise, the opening of a hospital, or a school
may be determined, and the related amendments in the plan of the territorial
community development may be reflected with a conclusion on what will have the
biggest effect and will allow for the efficient administration of its assets, facilitation
of the maintenance of electronic document flow. “Besides, the geoinformation
systems allow for the sharing of data between different services and structures, and
provide for access of the public to the open data through their display on the web
portals” [1], having thus provided for the operative information concerning the needs
and changes within the territorial community.

Analysis of the last studies and publications The Study by K. Mamonov [1]
determines the directions and features of the application of geoinformation systems in
the process of the land use of Ukrainian cities. V. Opara and S. Vynohradenko [3]
provide insight into the peculiarities of GIS technologies that condition the efficiency
of the application and space planning in residential areas. The study results [6]
concerning the application of GIS technologies and Earth remote sensing are actively
elaborated and implemented into the management practice for the assessment of te
growth and territorial expansion of cities.

Objective of the Research. To display the amenities of the Lviv Territorial
Community according to their function based on their rational application and
protection considering the local Building Rules with the application of
Geoinformation Software QGIS.

Materials and methods of the Research. The Study applies the data of the
geoportal of the Lviv City Territorial Community subject to the analysis for

completeness and relevance using the geoinformation software QGIS. «Using the



plug-in QuickOSM it displays the vector data of amenities that include the works in
the arrangement and reconstruction of the pavements and sidewalks, equipment with
the traffic security appliances, landscaping, arrangement of the outdoor lighting and
outdoor advertising, arrangement of the small architectural forms, garden and park
furniture, other steps aimed at the improvement of the technical and sanitary
condition of the territory, residential comfort of the residents and guests of Lviv City
Territorial Community.» [5]

Study results and discussion. The geoinformation system of a territorial
community is an innovative electronic cartographic resource aimed at the provision
for the targeted and comfortable community assets management, mainly, the natural,
water, forest, mineral, and land resources, engineering and transport, social, tourist
infrastructure, the investment potential of a community that provides for the operative
communication between the residents and administration of a community.

The architecture of the geo-portal of Lviv City Territorial Community applies
the principles of modularity, unity of technologies, and presentation of the geospatial
information using Internet technologies. Fig. 1 displays the layer of amenities of Lviv

during the geoportal operation, where each module of the geoinformation system may

operate independently, which allows for its gradual complement.
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Fig. 1. Displayed layer of amenities of Lviv during the operation of the geo-
portal of the Lviv City Territorial Community.
Through QGIS upload the boundaries of the Lviv City Territorial Community

using the panel “Catalog”, having chosen the instrument “Tile Server (XYZ)” to



create a “New Connection”, where the reference for TMC layer should be indicated
http://mbk.city-
adm.lviv.ua/map/rtile/carto_2492253915064566899/ua/{z}/{x}/{y}.png (puc. 2) [2].
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Fig. 2. Boundaries of Lviv City Territorial Community in the geoinformation
software QGIS.

The amenities on the territory of Lviv City Territorial Community are used with
regard to the legal, economic, environmental, social, and organizational bases of the
city improvement aimed at the creation of conditions favorable for human life and
activity.

To display the layer of amenities within Lviv City Territorial Community in
geoinformation software  QGIS, indicate a reference to the TMS layer
http:////mbk.city-
adm.lviv.ua/map/rtile/carto_2368962364167948196/ua/{z}/{x}/{y}.png [2], where
after pushing the OK button, choose “Add a layer” from the drop-down list (fig. 3).
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Fig. 3. The display of the layer of amenities within the Lviv City Territorial
Community in geoinformation software QGIS according to the data of
geoportal.

«According to the “Regulations on the amenities and maintenance of the
territory of Lviv”, the amenities of the city include:

» Street-and-road network (ground canvas and roadway of the streets, roads,
squares, driveways, sidewalks, passenger and bike lanes, car parks, drainage systems,
underground passages, pipes, small bridges, parking zones, etc.);

» artificial constructions within the street-and-road networks (bridges, flyovers,
overpasses);

» household and municipal equipment of the residential areas (garbage
collectors, drying sites, sites for leisure and children’s entertainment, sports, cultural
events, etc.);

» green areas (parks, common-use gardens, green areas of the streets, roads,
residential areas, and sanitary protection zones);

» Small architectural forms (benches, urns, canopies at the bus stops, fences,
kiosks, billboards, garden houses, decorative sculptures, and compositions,
monuments, arrangement of the playgrounds and sports grounds, flower vases,

fountains, and decorative pools);



» street lighting and outside electric mains (electrical equipment, including the
power lines with a voltage of about 1,000V, control communication equipment,
automatics, automatic remote control);

» hydro-technical and anti-slide structures (artificial and natural water
reservoirs, dams, barrages, coastal fortifications, embankments and retaining walls,
stairs, parapets, drainage systems, etc.);

» cleaning and sanitation facilities (drainage stations, landfills for solid
household wastes, waste transfer stations, public toilets);

» simple water supply facilities (pump stations near the water reservoirs for
watering purposes, fire water reservoirs, mine and mechanic wells, and points of
water filling for the watering machines)» [4].

In the work with the layer of amenities within Lviv City Territorial Community
in QGIS received from open access to the geoportal of Lviv City Territorial
Community, among all amenities of the city only the public parks 3), are displayed.
Therefore, fig. 4 shows the application of plug-in QuickOSM in geoinformation
software QGIS, mainly, “landuse recreation” - public green leisure space, “landuse
landfill” where the wastes are deposited, “leisure park” - municipal park, “leisure
garden” - a place where the flowers and other plants are grown, and “water” - a

category that embraces the water resources [7].
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Fig. 4. The display of the layer of amenities within the Lviv City Territorial

Community in geoinformation software QGIS using the plug-in QuickOSM.



Besides, fig. 5 through the plug-in QuickOSM in the geoinformation software
QGIS displays the objects of street-and road-network “highway” and water supply

routes “waterway” [7].
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Fig. 5. The display of the layer of the street and road network and water supply
routes within the Lviv City Territorial Community in geoinformation software
QGIS using the plug-in QuickOSM.

To visualize, control, and analyze the geospatial data using the plug-in
QuickOSM in geoinformation software QGIS, upload the OSM data through
Overpass API operating as a database that corresponds to the client’s request. For this
purpose, first of all, a basic map Open Street Map should be added to QGIS.

Fig. 6 shows the deactivated basic map Open Street Map for better display of
newly uploaded layers “highway” and “waterway” that also belong to the amenities
within the Lviv City Territorial Community not simultaneously displayed at the

geoportal of Lviv.



@ *Nusiscsxa OTF — QGIS - a] X
Mpogxr Pegarysatv Buwa lap Hanawtysanna [narinw Bexrgp Pacip Basajanwx Be6 Cika Q6poba danwx [osiaxa

DEERRY OPLLHPPOPP L Ha tOR oG X
B@V.ZREWN . S - @ @
O

Bpaysep

LeT10

Wapw

v @l®T
v [ highway_Lviv
v © highway_Lviv
v highway_Lviv
v © water Lviv
V| © waterway_Lviv
v — wal iv

lan

rrrrrrrrr

Fig. 6. The vector display of the street and road network and water supply

routes within the Lviv City Territorial Community in geoinformation software
QGIS.

Conclusions and perspectives. QGIS is a multi-functional geoinformation
system with open code. Through this system, unhindered access may be gained to the
relevant OSM data easily exportable to the user-friendly geospatial database.

The possibilities of the application of geoinformation software QGIS for the
vector display of the amenities within the Lviv City Territorial Community
demonstrated the advantages of visualization, operative access, administration, and
actualization based on the open resources of access to the cartographic materials of
geoportal that presupposes the convenient maintenance of the cartographic database
and inventory of the municipal property objects. The proposals presented on the
methodology of using the geoinformation system QGIS for the organization of the
improvement of the territorial community of Lviv can be used at the same time to
organize the territory of any other territorial communities.
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Hapapnosnuii b.
METO/IUKA 3ACTOCYBAHHSI TEOIH®OPMAIIHHUX CUCTEM I
OPI'AHIBALII BJATIOYCTPOIO TEPUTOPIAJIBHOI TPOMA TN

JHloBeneno, 1o reoiHopMalliifHa cHUCTeMa TEpUTOpladbHOI TpoMaau — I
IHHOBAIIMHUN €JIEKTPOHHUN KapTorpadgiyHuil pecypc, TOJIOBHE 3aBJIaHHS SKOTO
noJisirae 'y 3a0e3MeueHH1 IJIECIPSIMOBAHOTO Ta KOM(MDOPTHOTO yIPABIIHHSI aKTUBAMU
rpomMajy, a camMe NPUPOJHUMH, BOAHUMH, JIICOBUMH, MIHEPAIbHO-CUPOBUHHUMHU Ta
3eMEJbHUMH PECypCaMi, 1HXKEHEPHO-TPAHCIOPTHOI, COLIaNbHOK, TYPUCTUUYHOIO
1HPaCTPYKTYpOIO, IHBECTUI[IMHMM TOTEHLIAJIOM TpoOMajad, II0 3abe3nevye
OMEepaTUBHY KOMYHIKAIIII0 TPOMAJISiH Ta KEPIBHULITBA TPOMA/IH.

Y nmochigKeHHI TOCTaBJICHO 3a METy BIJI0Opa3uTH OO0 €KTH 0JIaroycTporo
JIbBIBCHKOI MICBKOi TEpPUTOpIAbHOI TpOMaaM 3TiAHO 3 iX (DYHKI[IOHAJIBHUM
NpU3HAYCHHSAM Ha 3acajax IX paliOHaJbHOTO BUKOPHUCTAHHS Ta OXOpPOHH 3
BpaxyBaHHSIM MICLEBUX MpaBui 3a0yAOBH, BUKOPHUCTOBYIOUM TeoiH(GOpMALIHY
nporpamy QGIS. VYV wiit 3a gomomororo 3actocyBanHs Iuiariny QuickOSM
B1JIOOpa)KEHO BEKTOPHI JaHi 00’€KTIB OJaroycTporo B Mexax Teputopii JIbBiBChKOI
MiChKO1 TepuTOpianbHOi TpoMasu, a came kirouiB «landuse recreation», «landuse
landfilly, «leisure park», «leisure gardeny, «water», «highway» ta «waterwayy.

[IpencTaBineHo MOXKIMBOCTI 3acTocyBaHHs reoiHdopmartiiinoi mporpamu QGIS
IUIA  BEKTOPHOTO BiOOpakeHHsI 00’€KTiB OJaroycTpord B MeXax TepuTopii



JIbBIBCHKOI MICBKOI TEPUTOPIATIbHOI TPOMaIH, 110 BioOpaxkae rmepeBaru Bizyasizailii,
OTIEPaTUBHOIO JOCTYITYy, aAMIHICTPYBaHHS Ta akKTyaji3allli Ha OCHOBI BIJIKPUTHX
JDKepeN JO0CTylmy N0 KaprorpadidyHUX MaTepiaiiB reomopTaiy M. JIbBOBa, SKHid
nepeadavyae 3pydHe BeJeHHS KaprorpadiuHoi ©0a3u JaHMX Ta 1HBEHTapu3allii
IH)KeHepHUX KOMYHIKaIlii, OOJIIKy Ta OIepaTHBHOI IHBEHTapu3allli 00 €KTIB
KOMYHAaJIbHO1 BIIACHOCT!I.

KarwuoBi ciaoBa: reoindopmariiiini cUCTEMH, TreomopTtal, reoiHdopMaliiiiHa
nporpama QGIS, mmarin QuickOSM, 00’ektn 0GJIaroycTporo, TepUTOpiaTbHA
rpomasa.



