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Abstract. Web mapping is a powerful tool for visualizing geospatial information
about those properties of land resources that determine the parameters of their value
assessment, as well as the influence of natural and anthropogenic factors on land
parameters. MapServer rendering of land valuation parameters can be solved with
MapServer services. Another problem with web mapping of land parameters is the
question of the qualitative and quantitative characteristics of the data that will be used
to create the mapping materials. Currently, there are well-developed web-mapping
technologies in the world that allow you to visualize the indicators and parameters of land
and their condition by means of geo-mapping using a variety of techniques for displaying
them to the user. Currently, the main features are: Map Server open source and ArcGIS
Server commercial platform. Expanding the web mapping are the priority of expanding
the palette of imaging tools and improving ways to display complex attribute, including
simultaneous, information in combination with mapping images, while developing client-
server technologies to implement OGC tasks using web 3.0 and web 4.0.
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mapping.

of the geoportal of the Public Cadastral
Map of Ukraine. At the same time, the

Topicality.

Web services as a tool for operating
information about geospatial objects are
widely used all over the world, includ-
ing the field of natural resources man-
agement [12, 13, 21], among them the
display of land parameters by means

potential of land resources web-map-
ping, including the parameters of land
valuation, is not fully used in our coun-
try, and its implementation makes possi-
ble to improve the efficiency of admin-
istration significantly. A set of multiple
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complex indicators displayed in the
form of electronic maps is not only a
difficult technical task, but also makes
it tough to form their set and structure,
which is the subject of study of elec-
tronic atlas mapping [7, 8, 9, 11, 17].

The aim of the study is to charac-
terize the potential of web-mapping
technologies for the parameters of land
valuation and the factors that influence
their implementation.

Analysis of recent research
and publications.

Among the terms related to web
mapping, the most commonly used are
“Cartographic Web Service”, “Web
Map”, “Web Mapping”. Although these
new terms in cartography are firmly in
the vocabulary and are often used in
journalistic and scientific materials for
some time, their exact and unambiguous
definition is unfortunately not yet for-
mulated, which often leads to their free
interpretation by different authors [5].

A variety of mapping technologies
are often used to visualize geospatial in-
formation. One of them is the creation
of electronic atlases. The electronic atlas
acts as a systemazed set of interactive
maps rendered using computer graphics
and geoinformatics technologies [1, 17].

The basis for the development of
modern mapping services is still Web 2.0
technologies that enable users to partici-
pate in content creation, including map-
ping. The operation of mapping services
is based on mapping server software
development technologies. The basis of
the technology of all mapping servers is
the creation of tile storage systems. The
server stores vector and raster informa-
tion in the form of bitmaps of the same
size, but with different detail depending
on the scale at which the map is viewed

by the user. The main advantage of using
the tile system is the ability to transmit
the necessary information via the Inter-
net in the short term with additional data
from the owner [10].

As a virtual atlas may be a comput-
er program or online service, which is
an alternative way of presenting classic
atlases. A virtual atlas in the form of a
program can already contain all the nec-
essary information or upload the neces-
sary data from the Internet (photos, sat-
ellite and aerial photos, reference data
and descriptions, geographical names,
etc.). A virtual atlas in the form of an
online service implements an interface
with the user via a web browser [1].

At the same time, as noted by A.P.
Dyshlyk [4], the lack of accuracy and
relevance of geospatial data, their slow
updating, high cost and limited avail-
ability have not satisfied the ever-in-
creasing demand of users for a long
time. The process of creating vector
maps is quite expensive and time-con-
suming. With the enlargement of the
scale, the value of data sharply increas-
es and its validity period is rapidly re-
duced. From a certain scale, the mainte-
nance of large-scale maps (plans) in an
up-to-date state of affairs, according to
the author, becomes impossible at all.

Traditional cartography is being re-
placed by cybercartography, an informa-
tion age cartography. This approach has
been actively promoted by D.R.F. Taylor,
a professor at Carleton University (Ottawa,
Canada), starting with a speech at the 18th
International Cartographic Conference in
Stockholm (Sweden, 1997) [19]. Cyber-
cartography is defined as “the organization,
presentation, analysis and communication
of spatial information on a wide variety of
public interest topics in an interactive, dy-
namic, multisensory format using multime-
dia and multimodal interfaces’’[4, 18-20].
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Results of the study
and discussion.

Geoportal is defined as a collection
of Internet-based assets that maintains
aggregate information about geo-infor-
mation resources in a particular territory
and geospatial data services, and pro-
vides access via the Internet. Geoportals
are one of the most important techno-
logical components of any geospatial
data infrastructure. They provide wide
and open access to the geospatial data
for citizens, economy units, scientific
ingtitutions, public authorities, local au-
thorities, as well as dissemination and
exchange in order to increase their pro-
duction and use efficiency [3].

Fig. 1 presents the “evolution” of
web-maps by O.P. Dyshlyk [4]: from
static, which are essentially an elec-
tronic display of a paper map, through
intermediate stages (distributed, animat-
ed, etc.) to interactive, analytical and

complex, which have developed tools
for working with a web map, which is
already a complex multilevel multime-
dia product.

Although, in our opinion, the author
applies several classifications of web
maps at the same time, which does not
contribute to a better understanding of the
process of historical (evolutionary) devel-
opment of these cartographic works.

Due to the formations of web tech-
nologies development, both atlas infor-
mation systems of non-classical or neo-
classical type and classical type of the
formations following after Web 1.0 are
taken into account. According to V.S.
Chabanyuk, O.P. Dyshlyk [9], a feature
of this interpretation of formations fol-
lowing Web 1.0 is controllability and
evolution. According to the authors,
controllability means that such new gen-
eration systems must and will conform
to the above conceptual framework, and
evolutionary means that non-geograph-
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Fig. 1.Web maps types (according to O.P. Dyshlyk [4]).
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ic and neo-cartographic works can-
not have a revolutionary nature. Web
1.0x1.0 formation is intermediate be-
tween Web 1.0 and Web 2.0. Its purpose
is to take into account the phenomenon
of mobile devices - smartphones and
tablets. Their development and preva-
lence forces atlas developers to create
solutions that need to work on these de-
vices with relatively small screen space,
and also under offline conditions, i.e.
disconnection from the Internet (by V.S.
Chabanyuk, A.P. Dyshlyk, [9]).

Web 4.0 services are considered to
be standalone, proactive, self-learning,
collaborative, and content-based con-
tent formed on mature semantic and
content technologies and artificial in-
telligence (Al). They will support re-
sponsive content presentation that will
use a web-based database through a
smart agent. Examples include sensor
and implant-interacting services, natu-
ral language services, or virtual reality
services. [15]. Today we are already
watching their formation.

From the point of view of the issue
under consideration, MapServer is best
known for its web mapping capabili-
ties among all similar tools, and it also
comes with a command line toolkit. It
can be used for such tasks as to create
static map images for web pages, docu-
ments or e-mail [14].

A large number of modern mapping
software, as well as the vast majority of
online mapping materials and projects,
are focused specifically on the use of this
approach in visualization and data access.

Some applications require the avail-
ability of data in specific file or database
formats. This is especially true for com-
mercial products, as most vendors sup-
port their own proprietary, poorly sup-
ported for all formats from competitors.
This use of proprietary data formats

has led to a historical dependency on
the specific vendor product. However,
recent advances in geoinformatics soft-
ware have led to cross-application sup-
port for most competitor formats. This,
in turn, has led to compatible neutral
standards for vendors through non-prof-
it organizations such as the Open Geo-
spatial Consortium (OGC). Using Open
Geospatial Consortium (OGC) web
services standards called Open Web
Services (OWS) enables various web
mapping applications to communicate
with each other or with other programs.
In this case, the program can only be
a web support for mapping services,
without having its own graphical com-
ponent of the display interface [12, 13].
Instead, using an Internet connection
standard, other applications may request
data from a remote web service. This in-
teraction allows different software tools
to communicate with each other without
having to know which server is provid-
ing the information. [14, 16].

Due to these standards, a significant
amount of data can be made available
in the native formats of various com-
mercial vendors. These include ESRI
shapefiles, Intergraph Microstation
(DGN) project files, MapInfo TAB files,
and Oracle spatial databases that can all
be displayed together without conver-
sion. Other formats can also be used, in-
cluding Geography Markup Language
(GML), Web Map Server (WMS), Web
Feature Server (WFS), with PostGIS
data and other databases. Being able
to access multiple formats “on-the-fly”
without conversion at the same time
makes MapServer one of the few options
for those who cannot (or will not) make
significant data conversions to a partic-
ular format. MapServer supports a vari-
ety of formats, some of which are native
to the MapServer executable, while oth-
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ers are available through GDAL/OGR
libraries. The latter approach is required
for formats not programmed directly
in MapServer. Access through libraries
adds an extra layer of communication
between MapServer and the data source
itself (though in some cases it can lead
to poor performance) [14].

Another problem for web mapping of
land valuation parameters is the issue of
qualitative and quantitative characteristics
of the data themselves, which will be used
to create the mapping materials that are
the subject of separate research [2, 6].

Thus, according to the authors (Kov-
alchuk I.P., Kovalchuk A.I. [6]), atlases
of land value should contain as basic
analytical maps of general-geographi-
cal, hydrogeological, geomorphological
topics, soils and their properties, maps
of socio-economic orientation (with a re-
flection of landuse for various purposes
- agricultural, industrial, forestry, water
management, transport, residential, rec-
reational, tourist, nature conservation,
etc.), as well as complex maps - the re-
sults of the additional, economic assess-
ment of agricultural land and the norma-
tive and expert monetary assessment of
land and synthesis maps presented zon-
ing parameters for the value of land.

Conclusions and Prospects.

Thus, at present, there are well-de-
veloped web mapping technologies in
the world that allow to visualize the
indicators and parameters of land and
their value by means of geo-information
mapping using various methods of their
display to the user. Currently, the main
means are open source MapServer and
commercial platform ArcGIS Server.

The priority directions of web-map-
ping are about expanding of visualization
tools palette and improving ways to display

complex attribute, including time extent,
information in combination with map-
ping images, and developing client-server
technologies to implement OGC standards
based on web 3.0 and web 4.0.
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B.A. bozdaHeyb
MOTEHUIA/T BEB-KAPTOIPA®YBAH-
HA TA FiOro BUKOPUCTAHHSA MPU KAP-

TOrPA®YBAHHI TMAPAMETPIB OLUIHKU
3EMEJ/1b
https://doi.org/
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AHomayia. Beb-kapmoepagysaHHa €
nomymHum 3acobom ei3yanizauii eeonpo-
cmopoeoi iHpopmauii npo mi enacmusocmi
3emMesnbHUX pecypcis, AKi 8U3HaYarome na-
pamempu iX OUIHIOBAHHA, O MOAKOX 8Mau8
MpupoBHUX Ma aHMPONO2eHHUX Gakmopis.
BupiweHHa 3a80a0HHA KapmoezpagiyHoi eizya-
ni3ayii napamempie oyiHKuU 3emesnb Moxiuge
3a donomoeoto cepsicie MapServer. IHwot
npobaemoro npu eeb-KapmozpagysaHHi na-
pamempig OYiHKU 3emeslb € MUMAHHA AKICHUX
ma KinbKiCHUX Xapakmepucmuk camux 0aHux,
AKi 6ydymb suKopucmosysamucs 07158 Cmeo-
peHHA KapmoepagiyHux mamepianie. Ha no-
moyHuli MmomeHm y cgimi icHytomos 0obpe pos-
B8UHYMI mexHosnoezii eeb-KapmozpagysaHHs,
AKi  0038071A0Mb  8i3yanizyeamu MOKA3HUKU
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ma napamempu OUiHKU 3emesns ma ix cmaHy
3aco0bamu KapmozpagiyHoz2o 8i00bpadeHHs
2eoiHopmauii i3 3acmocysaHHAM  Halipi3-
HOMaHimHiwux nputiomie ix eusedeHHs Ha
eKpaH Kopucmysea4a. [07108HUMU Ha OaHuli
MomeHm € 3acobu eidkpumozo muny Map
Server ma KomepuiliHa naamgopma ArcGIS
Server. [piopumemHuUM HANPAMKOM po3sum-
Ky 8eb-kapmozpaghy8aHHA  30aUWAOMbCA
PO3WUPEHHA nasimpu 306paxcysasnbHUX 3a-
cobie ma ydockoHaneHHA crocobie 8i0obpa-
HEHHA KOMIMAeKCHOi ampubymuesHoi, y momy
yucni pizHoYacosoi, iHpopmauii 8 MOEOHAHHI 3
KapmoepagiyHUMU 306paxeHHAMU, i3 00HO-
YaCHUM pO38UMKOM mexHosnoeilli “knieHm-cep-
sep” 0na peanizauyil nocmaeneHux 3as80aHb
3 sUKopucmaHHAM cmaHoapmie OGC Ha 6a3i
cnyw6 web 3.0ma web 4.0.

Knroyoei cnosa: eeb-kapmozpagy8aHHs,
3eMmesibHi pecypcu, napamempu ouiHKU 3emens,
00611iK AKocmi 3emens.
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MOTEHUUNAJT BEB-KAPTOIPA®UPOBA-
HWUA U ErO UCIOJIb3OBAHUE 1MPU KAPTO-
TPA®UPOBAHUU [MAPAMETPOB OLEHKU
3EMEJ1b
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AHHOmMayusa. Beb-kapmozpaguposaHue
A619emca MOWHbIM cpedcmeomM 8u3yasu3a-
yuu eeonpocmpaHcmeeHHol uHgopmayuu
0 mex ceolicmeax 3emesbHbIX Pecypcos, Ko-
mopesle onpedensaOm napaMmempsl OUeHKU ux

cMouMoCMu, @ MAKM#e 8/UAHUE MPUPOOHBIX U
aHMpono2eHHbIX hakmopos. PeweHue 3a0a4u
Kapmoepagpuyeckoli susyanusayuu napame-
mpo8s oyeHKU 3emMesib B03MOMHO C MOMOWbHO
cepsucos MapServer. [pyaoli npobaemoli
npu eeb-KapmozpaguposaHuu napaMmempos
OUEeHKU 3emeslb 80MPOC Ka4eCmeEHHbIX U KO-
IUYeCMBeHHbIX XaPAaKmMepucmuK camux OaH-
HblX, Komopble b6ydym ucrnonb3oeamecs 071
€030aHUA Kapmozpagu4yecKux mamepuaros.
Ha mekywuli momeHm 8 mupe cywecmaytom
XOpowo paszsumele mexHoso2uu eeb-kapmo-
2pachuposaHus, Komopesle ro3eonAlom 6usy-
anu3uposams rnokasamenu U napamempel
OUEeHKU 3eMeslb U UX COCMOAHUA cpedcmaamu
Kapmoepaguyeckoeo omobpaxeHus 2eouH-
opmayuu ¢ NpUMeHeHUeM CaMbIX MPUEMOos
UX 8618000 HO 9KPAH Mons3oeamess. [nasHbI-
Mu celidac ecme cpedcmea OmKpbImoz0 muna
Map Server u Kommepyeckasa naamgopma
ArcGIS Server. [lpuopumemHeim Harnpasesne-
HueMm passumusa eeb-KapmoepaguposaHua
ocmaromcaA pacwupeHue nanumpsi u3obpa-
3UmersibHbIX cpedcme u ycosepuweHcmaosaHue
cnocobos omobpaxceHus KomnaeKkcHold ampu-
6ymusHoUl, 8 moM Yucse Pa3HOBPEMEHHLIX,
UHopMayuu 8 coyemaHuu ¢ Kapmozpaguye-
CKUMU U306paXEeHUAMU, C 00HOBPEMEHHbIM
passumuem mexHonozuli «KaueHm-cepgep»
0514 peanuayuu MnocmassneHHbIx 3a0a4 ¢ uc-
nonv3zosaHuem cmaHoapmos OGC Ha b6ase
cnyx6 web 3.0 u web 4.0.

Knrouesbie cnosa: seb-kapmozpaguposa-
HUS, 3eMesibHble pecypcbl, napamempsl OUEHKU
3emerb, yyem Kayecmea 3emers.
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