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Abstract. Land is the foundation of all human social production activities and is a precious
natural resource and property. Land is a non-renewable resource with a limited area. With
the development of human society, the demand for land is also growing. In order to make
better use of land resources, scientifically plan land use, protect land resources, obtain
maximum economic benefits, and achieve sustainable social and economic development,
access to land information is very important. Cartography, which originated from the
production activities of human society, has a close relationship with the land. With the
development of modern information technology, more and more new technologies have
emerged, which has promoted the development and change of cartography, network
information technology and database technology. This development has also promoted the
emergence and development of spatial data infrastructures (SDI). These changes make the
acquisition of land information easier, and the types and quantities of information acquired
are more diversified and huge.
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Importance (topicality) of research
follows from dynamics of SDI develop-
ment in many countries of the world, thus
trends to changing traditional approaches
to land mapping are obvious. The demand
for production activities originating from
human society has developed with the
progress of human society and is close-

ly related to land use. In the fourth cen-
tury BC, there were maps [2] depicted
on rocky walls. These original maps are
just a few simple line combinations, just
a rough picture. Information and data are
at the heart of cartography, and the prima-
ry method of accessing information is to
use a variety of measurement tools. From
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the 1950s, the application of electronic
information technology, the emergence of
computer-aided drafting technology, the
emergence of cartography. Great chan-
ges have taken place, and digital mapping
methods and theories are constantly en-
riched. Since the 1970s, the application
of information network technology and
database technology, the establishment
of map database, and cartography have
entered the digital age (Ning, J.S., 2008).
Geoinformation mapping in modern
world widely uses data from open sources
and SDI-related information. Concerning
development of NSDI in Ukraine, includ-
ing launch of pilot project, current infor-
mation on land resources in access from
SDI services is of high importance.

Overview of recent publications.

The development of information
technology and network technology
has greatly enriched people’s lives and
changed society. In order to promote the
rapid development of the information
society, in February 1993, US President
Bill Clinton proposed the implementa-
tion of the National Information Infra-
structure (NII), establishing a high-speed
information network covering the entire
United States, providing information ser-
vices to all US citizens, while reduce the
administrative costs of the government.
In order to accurately query, describe
and express geo-referenced information
in high-speed information networks, it
is necessary to establish a spatial data
framework covering the whole country.
Therefore, in 1994.04.13, President Clin-
ton signed the establishment of “Nation-
al Spatial Data Infrastructure” (NSDI)
Presidential Decree No. 12906. In this
command, SDI is defined as: “the tech-
nology, policies, standards, and human
resources necessary to acquire, process,

store, distribute, and improve utilization
of geospatial data.” In addition to the
United States, many countries and or-
ganizations around the world have also
recognized the potential and value of es-
tablishing SDI in social, economic, and
ecological aspects, and have begun to ac-
tively carry out research and construction
of spatial data infrastructure. SDI is an
information support platform that helps
practitioners in different industries create
and share spatial resources and data (Ra-
jabifard et al., 2009).

The Danish SDI is based on
INSPIRE principles: 1) Data should
be only collected once; 2) Data should
be maintained where this can be done
most effectively; 3) Data should be
combinable, regardless of their source;
4) It should be easy to get an overview of
the available data and internet services;
5) There should be clear conditions
which assure that data can be utilized
by many users in many contexts.
(Yomralioglu, T., Mclaughlin, J., 2017.)

The prototype of the Map of Open
SDI in Europe was presented during a
workshop at the INSPIRE 2017 confer-
ence. The main objectives of this work-
shop were to introduce the Map of Open
SDI as a tool for measuring and assessing
the openness of spatial data infrastruc-
tures, to discuss the relevance and appli-
cability of the Map, and to collect input
from SDI experts and practitioners on
how the tool could be further improved.
(Vancauwenberghe, G., Valekait, K., van
Loenen, B., & Welle Donker, F., 2018).

Thus, SDI is used widely by land ad-
ministrators and surveyors as a well-or-
ganized and systematized set of data
on land, that correspond standards and
protocols, avoiding duplicating and ex-
cessive metadata.

Aim of the paper — to define main
directions of SDI use in land resources
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mapping, to analyze approaches to land
information organization in such infra-
structures.

Materials and methods.

Comparative analysis of SDI ini-
tiatives on national and trans-national
levels were examined in the study, such
countries as the US, Denmark, Sweden,
etc., although the most attention was
payed to INSPIRE project of the EU, as
well as pilot project of Ukrainian NSDI.

Results and discussion.

Although different countries and
regions have proposed different SDI
definitions and organizational structures
according to their actual conditions and
needs, in general, the basic structure of
SDI is the same, they are:
1. Basic  Geographic

Database
2. Information Network System
3. Policy regulations and standards
4. Administrative organization

structure system
5. Technical support system
6. Human resources and personnel

training.

The basic geographic information
database is the core of SDI. The infor-
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mation network system helps informa-
tion collection, storage and transmis-
sion. Policy regulations and standards
define unified standards and principles
and provide legal support for SDI.

The administrative organization struc-
ture determines the composition of the
relevant departments that implement SDI,
and clarifies the tasks and responsibilities
of each department. The technical sup-
port system provides technical assistance
during the construction of SDI, and im-
plements some ideas and achievements
through technical means.

Human resources and talent devel-
opment are very important. SDI has ap-
plied many new technologies, including
many new concepts. Training talents
who can understand and apply these
concepts and technologies will affect
the speed and development of SDI.

The navigation logic should enable
novice, ‘low-end’ users to easily find their
way around. The interface should enable
novice low-end users to easily create and
edit metadata records. This includes con-
sideration of operational and navigational
design, graphical and visual design, help
information and assistance, the process of
entering, editing and retrieving metadata
records, and finally technical issues such
as response and navigation speed (Rajabi-
fard, A. Kalantari, M. & Binns, A., 2009).

National Cadastral
Information Database

Query cadastral
information and
input information

= Result

Fig. 1. Working with cadastral information systems
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Fig. 2. Land information data and service requirements

Although Ukraine adopted the draft
law “On National Spatial Data Infra-
structure” by January 23, 2018, in prac-
tice, the experience of how to build and
apply SDI is still very rare. We need an
example to demonstrate how to apply
SDI-related systems and mechanisms.

The Ukrainian public cadastre system
is an important part of the Ukrainian spa-
tial information infrastructure. Through
this system, users with different authori-
ties can obtain different land cadastre in-
formation, including land location, area,
cadastre number, property ownership,
and rights holder information. In addi-
tion to finding information, authorized
users can upload the collected data to the
cadastral system and improve the land
information of the cadastral system.

As shown on Fig. 2, according to
H. Veregin (1999), the following geodata
quality parameters which may be addressed
to land geodata quality, are assessed: spatial
accuracy (or ‘positional accuracy’); tem-
poral accuracy; thematic accuracy; spatial
resolution; temporal resolution; thematic
resolution; consistency; completeness.

As H. Veregin (1999) mentions,
standards provide models for data docu-
mentation but not a mechanism where-
by users of disparate GIS packages can
implement these models for database
documentation. A related problem is
that standards treat data quality as es-
sentially static.

Generally, SDI standards over the
world include requirements to data and
metadata quality, quality of services and
standardized protocols. One of exam-
ples of such approach to standardization
in data on land resources is implementa-
tion of XML descriptors to land cadas-
tral data in Ukraine.

Thus, such kinds of standards as
SDTS or FGDC, may have applicability
to SDI and modern geodata on land re-
sources, and main benefit of their use is
their flexibility.

Using remote sensing, the electronic
total station and RTK technologies, geo-
spatial information of the land is collect-
ed, and the attribute information of the
target land is input according to the data.
After the collected data is processed, it
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is drawn into a digital map, uploaded to
the cadastral system, and in the cadastre
system, the associated information is
searched for comprehensive analysis,
and the result is finally obtained.

Conclusions.

Land resources mapping is an im-
portant task to retrieve actual and pre-
cise information on land resources
properties and land use. With the de-
velopment of information revolution,
more and more new technologies have
emerged, which has promoted the de-
velopment and change of cartography,
network information technology and
database technology. This develop-
ment has also promoted the emergence
and development of SDI. These chang-
es make the acquisition of land infor-
mation easier, and the types and quan-
tities of information acquired are more
diversified and huge. Scientific plan-
ning, management, and decision-mak-
ing are of great significance for real-
izing the sustainable development of
land resources. Faced with huge data
and social needs, the concept of “Na-
tional Spatial Data Infrastructure” was
proposed and implemented. Although
different countries and organizations
have proposed different SDI defini-
tions and structures according to their
own situations and developments, the
basic structure of SDI is the same. The
construction and application of SDI
integrates the geospatial information
and socio-economic attribute informa-
tion of the land, providing a new and
more powerful support for the protec-
tion of land resources. With the further
improvement of SDI construction,
more information and applications
will be generated in a friendly, easy-
to-use interface.
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IH®OPMALIA MPO 3EMEJ/IbHI PECYP-
CU B IHOPACTPYKTYPI TEOINTPOCTOPOBUX
JAHUX

https://doi.org/10.31548/

zemleustriy2018.04.10

AHOomayis. 3 po38UMKOM Cy4acHUX iHop-
MauiliHux mexHonoeili BuHUKano dedasi Binb-
we HosUX mexHos02ili Ha CMUKy Kapmozpa-
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oil, Komn’tomepHuUx mexHonozil, Mepexcesux
iHghopmayiliHux mexHonoeili ma mexHosnoaili
6a3 0aHux. Lleli po38UMOK crpusae 8UHUKHEH-
Hto U po3sumky iHghpacmpykmyp 2eonpocmo-
posux OaHux (IfA4). IIA noneswyroms ompu-
MaHHA iHpopmauil npo 3emernbHi pecypcu, a
8UOU Ma KinbKicmb ompumaHoi iHghopmayii €
binbw OusepcugikosaHUMU MaA MarbMe UL
AKICHI napamempu. 3imKHyswucs i3 “senuxu-
mu 0aHumu” (big data) i coyianeHumu nompe-
6amu, 6ys10 3aMpPoONoHOBAHO MA 8MPOBAOHEHO
KoHyenuito "HauioHanbHOI iHgppacmpykmypu
npocmoposux 0aHux".

Hezsaxcarouu Ha me, wo pi3Hi KpaiHu ma
op2aHi3ayii 3anponoHyeanu pi3Hi 8U3HAYEH-
HA G cmpykmypu Il/] 8i0nogioHo 00 enacHuUx
cumyayiti ma noditi, munosa cmpykmypa I/
00HaKoea. lMobydosa I[[] ma ix 3acmocye8aHHs
0111 yineli, No08’a3aHux i3 yrnpasniHHAM 3emerb-
HUMU pecypcamu, 06'eOHyrOMb 2e0rpocmopo-
8y iHhopmauito ma couyianbHO-eKOHOMIYHY
ampubymusHy iHghopmayito npo 3emsro, 3a-
6e3neyyrodu Hogy i binbWw MoMyxcHy niompum-
Ky 014 aOMiHicmpys8aHHsA 3eMesnbHUX pecyp-
cie. 3ae0aKuU n00asn6WOMYy B00CKOHA/EHHIO
KoHcmpykuyii IT], dedani binbwe cepsicie ma
0o0amekis i3 Hosum, senuKomacwmabHUM pie-
Hem HarnosHeHHs iHghopmayii byoe cmeopeHo
8 OpyX#HbOMY, Mpocmomy i docmynHomy 015
Kopucmysaya iHmepdgelici.

Knrouoei cnosa: kapmoepadhis, iHppa-
CMPYKMypu 2e0rpocmoposux 0aHUX, 2e00aHi,
3emerbHi pecypcu

* Kok

MeHb /1., bo2daHey B. A.

IHPOPMALUNA O 3EME/IbHbIX PECYP-
CAX B UHOPACTPYKTYPE TEOIMNPOCTPAH-
CTBEHHbIX AAHHbIX
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AHHOomayusa. C pa3sumuem coepemeH-
HbIX UHGOPMAUYUOHHbIX mexHoso2uli 803-
HUKano ece b6osnbuwie HOBbIX MmexHono2ull Ha
CMbIKe Kapmozapaguu, KOMNbIOMepHbIX mex-
Hosozull, cemesbiX UHEHOPMAUUOHHbIX mex-
Honozuli u mexHonozuli 6a3 aHHbIX. 3Mo
pazsumue
HUK U pa3sumuro UHGpacmpykmyp 2eonpo-
cmpaHcmeeHHbix 0aHHbix (UIL). UL obnee-
yarom nosy4yeHue UHPOPMayUU 0 3eMesnbHbIX
pecypcax, a 8udbl U KOaU4Yecmao noay4eHHol
UHopmayuu 6onee dusepcupUUUPOBAHbLI U
umetom bosee 8bICOKUE KaYECMBEHHbIE Napa-
mempol. CMOKHYy8WUCL ¢ “6onbwumu 0aH-
Hoimu” (big data) u coyuanbHeiMu nompeb-
HocmsaMuU, bbina npedsnoxeHa U eHeopeHa
KoHuenuyuAa “HayuoHanbHol uHgpacmpykmy-
Pbl IPOCMPAHCMBEHHbIX OaHHbIX”.

Hecmompsa Ha mo, Ymo pa3Hele cMpaHsl
U Op2aHU3ayUU Npeds1oxunu pasHolie onpede-
neHua u cmpykmypsl U] 8 coomeemcmeuu
¢ cobcmeeHHbIMU cumyayuamu u cobeimu-
amu, munoeas cmpykmypa Ul odHa u ma
ae. NNocmpoeHue UL u ux npumeHeHue 045
yeneli, CBA3AHHbIX C yripasaeHUem 3emesnbHbl-
MU pecypcamu, 06ve0uHAM 2eonpocmpaH-
CMBEHHYIO UHMOPMAyuo U coyuasnbHO-3Ko-
HOMUYecKyro ampubymusHyr UHHOPMayuto
0 3emsne, obecneyusasn Hogyto U bosnee Mouy-
HYI0 11000epxKy 048 AOMUHUCMPUPOBAHUS
3eMesibHbIX pecypcos. bnaazodaps OaneHel-
wemy ycosepuweHcmeo8aHU KOHCMPYKYUU
UlLl, ece bonbwe cepsucos u 0onoaHeHuUl ¢
HOBbIM, KpyrnHomacwmabHbIM YpoBHEM HQ-
nosHeHUs uHgopmayuu bydem co30aHO 8
OpyHecmeseHHOM, MPOCMoM U 00CMYrNHOM
0719 none3osamesns uHmepgelice.

Kntouesble cnoea: Kapmoepagus, uHgppa-
CMPYKMypbl 2e01pocmMpaHcmMeeHHbIX OaHHbIX,

crnocobcmeosano  B803HUKHOBe-

ZEOaGHHble, 3emMersibHble pecypcol
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