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GEOGRAPHIC INFORMATION SYSTEM OF EVALUATION AND MAN  AGEMENT
OF REGIONAL NATURAL-RESOURCES POTENTIAL

Ukraine's transition to sustainable developmentireg a review of the conceptual foundations oftrods of analysis of en-
vironmental and natural resource information anidigjines for the preparation of administrative damis in the relevant field on
the basis of using the potential of geographicrimftion systems and technologies, which are ablatgy out the synthesis and
summarize of information on the natural-resourecesrenment to solve governance problems of natlaeagement.

The article is devoted to developing Geographiorimation system for evaluation and managing ofrthriral-resources
potential of the region, the justification of theads, objectives and functions of its creation deslelopment of the structure of
hardware, software, information and analytical eyst. Methodical development of creation and fumatigp of regional geographic
information systems is one of the most importaskg$an ensuring the operative reception of dataws®lthem to build a possible
regional development models.
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Bixmopia Hsopcoka, Jap'a Ceimnuuna. TEOIH®OPMAIIIHHA CHCTEMA OLITHKH I YITPABJIIHHA ITPHPO/T-
HO-PECYPCHHM IIOTEHIIAJIOM PET'IOHY

CrarTsi mpucBsiueHa po3pobLi reoiHGpopMariiiHoi CHCTEMH OL[HKK Ta YIPaBJIiHHS MPUPOIHO-PECYPCHUM IOTEHIIAIIOM Peri-
OHY, OOTPYHTYBaHHIO 1IiJIeH, 3aBaHb i QYHKIIN 11 CTBOPEHHS, a TAKOXK PO3pOOLi CTPYKTYpH arapaTHOro, IPOrpaMHoOro, inpopma-
LifHOTO Ta aHANITHYHOTO KOMILICKCIB. B ymMoBax 3aranpHOi iH(opmaTH3aliii Ta B KOHTEKCTI Hepexony YKpalHH 10 CTajloro po3BHT-
Ky 3aCTOCYBaHHS TPaJULiHHUX METOMAIB Ta IHCTPYMEHTIB B COLIAJIbHO-EKOHOMIYHOMY PO3BHUTKY Ta PEriOHaIbHOMY YIpaBIiHHI MO-
BUHHO IPYHTYBaTHCS Ha BUKOPUCTAHHI IMOTEHITiaTy HOBUX 1HOPMaifHUX CUCTEM 1 TEXHOJIOTIH.

Knrwwuoei cnosea: npupoIHO-pecypcHUN MOTEHIIAN, iHPOPMAIiiHI TEXHOJIOTii, aBTOMAaTH30BaHa iH(pOPMAIiitHO-aHATITHIHA
cucreMa, reoiHdopMarliiiHa CHCTeMa OI[IHKU Ta YHpPaBIIHHS NPHPOIHO-PECYPCHUM HOTEHIIAIIOM PETiOHY, COLiaIbHO-eKOHOMIYHMIT
PO3BUTOK, PEriOHALHUI MEHEPKMEHT.

Buxmopus Asopckasn, /Japva Ceemnuunas. TEOUH®OPMAIIUOHHAA CUHCTEMA OLEHKH U YIIPABJIEHUA
IIPHPO/THO-PECYPCHBIM IIOTEHITHAJIOM PETHOHA

Cratbsl moCBsilieHa pa3paboTke reonH(GOPMALIMOHHON CHCTEMBbI OLICHKH M YIIPABJICHUS IIPHPOAHO-PECYPCHBIM MOTSHIMAIOM
peruona, 000CHOBAaHHIO Liesiel, 3a1a4 1 QyHKIMI e€ CO3aaHus, a TAoKe pa3paboTKe CTPYKTYPbI alnapaTHOro, MPOrpaMMHOr0, HH(popMar-
OHHOI'0 U aHATUTHYECKOrO KOMIUICKCOB. B ycoBusx BceoOlieid nHpopMaTH3alii U B KOHTEKCTE Iepexosia YKpanHsl K YCTOWYHBOMY pa3BH-
THIO TIPUMCHCHHE TPAJUIIMOHHBIX METOJIOB U WHCTPYMEHTOB B PETMOHAILHOM MEHEIDKMEHTE JIOJDKHO OCHOBBIBAThCS HA MCIIOJB30BAaHUH
MOTEHIHAIA HOBBIX MH(POPMAIIMOHHBIX CHCTEM U TEXHOJIOTHIA.

Knrouesvie cnosa. MpUpOIHO-PECYPCHBIA TOTEHIMAT, WH(POPMAIMOHHBIC TEXHOJIOTHH, aBTOMATH3MPOBaHHAS HWH()OPMAIMOHHO-
aHAIMTUYECKasl CHCTEMa, TeOMH(OPMAIIMOHHASI CHCTEMa OLICHKU M YIPABICHUS MPUPOTHO-PECYPCHBIM MOTCHIIMAIOM PETHOHA, CO-
LHATbHO-9KOHOMHYECKOE Pa3BUTHE, PETHOHATIBHBII MCHEKMEHT.

Introduction. The modern development of the amounts of statistic, departmental, cartographigrina-
country and regions is characterized by increasihg tion about the qualitative and quantitative, ndtunad
anthropogenic pressure on the environment, depletio  cost resource's parameters. For a full analysthisfin-
many types of natural resources, increasing thamel  formation modern computer tools, technologies aadst
of hazardous waste, which causes necessity ofi@neat are required. Considering the high specific grawfy
science-based system of rational development offalat  spatially distributed data in the information sugpof
resources potential of the territory. As an indicahat the socio-economic development of regions, the most
reflects the totality of natural resources, natural appropriate tools for automated operation with sunch
resources potential is a background, factor of bgwe  formation provides geographic information systethaf
ment and operation of the socio-territorial complex are an integration environment that allows to comabi

the foundation of rational territorial organizatiohnatu- and organize flows of a wide range of informatidooat
ral resources, the productive forces as a whole [5] the natural-socio-economic system of the regiorergh

Currently, the society faces the real issue of -orga fore, it seems appropriate to consider the autouniie
nizing the use of natural-resources potential eftéri- formation-analytical system of the natural-resoarpe-
tory in such a way that to stop its degradation @nHe tential of the region as a specialized geograpifrina-
able to achieve a significant improvement of itelegi- tion system - GIS of natural resources potentiathef

cal state. It requires processing and analysis ugfeh region, in abbreviated form GIS of NRP of the regio
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Analysis of previous researchers and publica- territories;
tions. In the economic and social geography to the in- 8) planning of natural resources rational usage.
vestigation of certain aspects of natural-resoupmdsn- Functionsimplemented by GIS of NRP of the re-
tial devoted fundamental researches of M.T. Agafono gion:
V.A. Anuchin, M.V. Bagrov, P.Y. Baklanov, - information-reference;
G.A. Bachinsky, A.P. Golikov, I.A. Gorlenko, - automated mapping;
B.M. Danylyshyn, Y.D. Dmitrevsky, F.D. Zastavny, - spatio-temporal analysis and modeling;
R.A. Ivanuha, M.G. Ignatenko, V. Komaroy, - decision support in the planning, design and man-
S.B. Lavrov, C.A. Lisovsky, A.A. Mintz, agement,
Y.P. Mikhailov, ~ A.A. Nedeshev,  Y.B.Oliynyk, - fiscal;
M.M. Palamarchuk, O.M. Palamarchuk, V.A. Popovkin, -  predictive.
G.A. Privalov, V.P. Rudenko, L.G. Rudenko, The definition of consumer of generated product
I.L. Saveliev, A.G. Topchiev, A.l. Shabliy, has great importance because "functional, structura

M.D. Sharygin and others. However, methodological a technological and resource development of system

technological aspects of the application of geogimp should focus on the end-users - the persons arahierg

information systems and technologies for the evaina  Zations involved in the elaboration, analysis anahm

of the natural-resources potential of the regienyell as ~ agement decisions at the object level” [4].

the principles and methods of management of the- nat As it follows from the foregoing, the designed GIS

ral-resources potentiaj of the region using gedgmp should solve functions of different hierarchicahka-

information systems and technologies not yet bei s from information-reference and to support manageémen

ciently considered and developed. decisions. Accordingly, the circle of end-usersl| voi¢
The purposeof this article is to develop Geoinfor- quite wide, since it is known that the types ofommfia-

mation system of evaluation and management of alatur tion systems and organizational levels of managémen

resources potential of the region, as well as fatind of ~ are interrelated: the higher category of the infatiom

the principles and methods of GIS of NRP applicatio System corresponds to a lower level of managenfent.

for solving problems for the management of natural- €xample, detailed information systems are not blgta
resources potential of the region. for high-level executives and better suited to dipera-

The main material. Due to the fact that in modern tional level. Control Department Managers, who need
conditions the basis for planning and management ofchoose an alternative, want for information systénas
natural-socio-economic system of the region is the are able to answer the questions "what if* and tviia
automated information-analytical system (IAS), am i the best.” For top-level managers, who are requitece
portant part of such information system should bezo general aggregated information for establishingpbe
IAS natural-resources potential. poses and forming of political programs, as a rige,

The purpose of GIS of NRP of the region is to im- €nough the installation of information-referencetsyn
prove the quality, relevance and availability oftada With good interface’s capabilities [4].
about the state of natural-resources potentiahefre- Region’s GIS of NRP should provide reliable in-
gion, as well as improving the efficiency and viicbf formation of all participants of regional territakidevel-
managerial decision-making in the sphere of nature OPment management process. In this regard, us@sSof
management by attracting the potential of modern in Of NRP of the region (within the authorized accesthe

formation technologies. information) may be: public authorities and localfs
Created GIS of NRP of the region should solve the government; various ministries and departmentsesav
following problems: tors; design, research and development, designrend
1) establishment and maintenance of banks of spatiallySearch organizations; organs of State StatistiesyiG
coordinated information; of conducting the state cadastres, registers; ihgals
2) economic component-wise and integrated evalua- and legal entities. _ _
tion of natural-resources potential; GIS of NRP of the region as any Geographic Infor-

3) the creation of high-quality maps of the results of Mation System should consist of hardware, software,
componentwise and comprehensive evaluation of information and analytical modules or systems [162

natural-resources potential; 7;8;9]. )
4) spatial-temporal analysis and modeling of The basis ohardware complexshould be a PC —
application of natural-resources potential; level Pentium 4, which has operative memory 2 GB or

5) providing government at all levels, enterprises, or more, processor with a clock speed of 1.6 GHz oremo

ganizations, businesses and individuals with rigiab  (Preferably 2.8-3.6 GHz) and memory (the hard grive
information about the state and dynamics of the 320 GB or more. Listed characteristics are dictatad

natural-resources potential; the one hand - by the requirements of the softytae

6) information and analytical support for the prepara- form, which it is advisable to use the latest \ansi of
tion of administrative decisions in the sphere @f n  the most common in Ukraine Microsoft Windows oper-

ture management; ating system, and on the other - by requests ofséhe
7) predicting ecological-economic and socio-economic lected GIS software package.
consequences of decisions about a particular Besides the personal computer, the hardware com-

method of using the natural-resources potential of Plex should include a tablet or drum scanner witpa-
tial resolution of at least 300 dpi and a printdeyice (a

65



2016

Yaconuc coyianbHo-exoHomiynol 2eocpaii

sunyck 20(1)

color wide format printer (plotter)). However, givéhe
high price of such devices may be used ink-jetaset
color printer A3 or A4 size.

The software complexf GIS of NRP forms a spe-
cialized software, including GIS-package (instrutaén
GIS), software to convert analog and raster geoémag
(cartographic materials, aerial and satellite inshdeto
digital vector form and software to work with graph
data files.

Specific requirements are imposed on the choice of
GlS-package - set of computer programs that provide
work with spatially coordinated information. Giveine
absence in Ukraine of the competitive domestic imult
purpose GIS packages, the choice should be made fro
imported commercial GIS packages common in Ukraine.
From widely used in Ukraine commercial GIS packages
for our purposes can be used Mapinfo Professional
package, which is currently available from Pitney
Bowes, the US, and GIS package ArcGIS Desktopef th
world leader in GIS software development - ESREg th
United States too. These GIS packages are well-know
in Ukraine, the cost of their basic modules is agpr

blocks:

1) basic information module;

2) land resources;

3) mineral resources;

4) water resources;

5) forest resources;

6) faunal resources;

7) recreational resources;

8) biosphere resources.

Important component of the data bank is spatially
distributed and coordinated in space (mapping) data
hydrographic network, soil, forests, etc. and tlebiarac-
teristics. In GIS such data is stored in the fofrh@mo-
geneous layers of thematic information in a foraedi
form, using a particular model of spatial data. Wie-
gard to spatial data, the scale of the originaloggaphi-
cal materials and used spatial data model haveriamto
meaning, but for raster models - the degree of rgdine
zation of spatial information, determined by theesof
the raster cells.

The base scale for the initial cartographic malkeria
for the region it seems appropriate to take thdesoh

mately the same. However, a comparative analysis of1:100 000 (in one centimeter is one kilometer) k- cu

their functional and a analytical capabilities dgedn
favor of the latter. The decisive arguments in fawb
desktop instrumental ESRI GIS is the support oferas
and vector spatial data models, their much morerext
sive analytical capabilities and the possibility tbfee-
dimensional modeling, including the creation ofigitell
terrain model and its analysis, that are of gregtar-
tance in the evaluation of some types of natural re
sources, including land and mineral.

Software for converting analog and a raster images
into digital vector form (program-vectorizer), piding
automation of the process of creating digital thiéena
layers of spatial data can be represented by adadized
software package Digitals ("GeoSystem" of State Re-
search and Production Enterprise, Ukraine), Eaggdr
(company Easy Trace Group, Russia) and others.

Software tools for working with graphics files of
data (such as Adobe Photoshop, CorelDraw, PhotbPain

rently the largest of the open (freely usable) krdihe
cartographic scales, but some data may be presented
other scales.

Spatial data should be able to be formalized using
both raster and vector model. And it is known ihathe
environment of ESRI's GIS packages raster databean
presented in the form of "images" - graphic fileSiFF,
GIF, BMP, JPG and others, as well as the actuatérs”
— digital matrix consisting of N rows and M columofs
values of a variable. Vector data can be repredease
non-topological structures - "shapefiles" and togaal
structures in the form of - "coatings". Each of sthe
models and their variants has its advantages asatidi
vantages. The main advantages of vector model is a
compact storage and high accuracy of mapping of the
spatial position of objects, crisp display of pcaamd lin-
ear objects and, therefore, high-quality mapping.

The advantages of raster model is the possibifity o

and many others) are necessary for handling scanneimplementing analytical algorithms of any complgxit

copies of paper cartographical materials and ogleei-
mages (brightness correction, geometric correction,
stitching and a cutting of tablets and other) dyrihe
creation of digital maps.

The information complexshould be a set of data-
bases that characterize the administrative, nateca-
nomic, social and other characteristics of theaegrhe
structure of the information complex should refléoe
information model of the concept "natural-resources
potential”, meaning to have a block structure, wheach
unit will correspond to a certain type of naturedaources
- land, water, recreation, etc. Due to the fact thare is
a certain set of data that give a general idedefégion

using map algebra and continuous two- and three-
dimensional display of surfaces.

The structure of spatial database for each resource
module is determined by the statement of the proble
and nature of the implemented system of information
and analytical procedures and should be considated
the next stage of development of GIS of NRP ofrthe
gion - the logical design stage [2; 9].

Non-spatial semantic and attribute data storetien t
GIS in tabular form. Given the relatively small aimb
of these data, management of these data can bedysm
of GIS software package, otherwise, for this puepos
commercial database management system should be in-

and can be demanded in the reference mode or in theolved (DBMS), such as Microsoft Access, Informix,

implementation of analytical algorithms in several
blocks (for example, the administrative divisiomypi-
ographic and an economic regionalization, relief)jle
structuring GIS data bank it is advisable to setebtisic
set of data, calling it a "Basic information module

The structure of the information complex of GIS of
NRP of the region is represented as a set of fallgw
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Oracle, and others.

The analytical modulés a set of implemented ana-
Iytical algorithms or software GIS package or addit
ally attracted funds programming (Delphi, C ++, Y46
Basic, etc.), that implements the functions of dase
queries, spatial or temporal analysis and assegsmen
based on the information, contained in a datab&se- o
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formation-analytical system data. principles of creating IAS NRP should be unifiedtwi

Fig. 1 shows a generalized scheme of the structurethe principles of the creation of an integrated timul
and functioning of the Geoinformation system ofurat purpose automated information-analytical systenthef
ral-resources potential of the region. region, providing a solution to a wide range oflpemns

It is important to emphasize that the GIS of NRP of of regional planning, design and management with th
the region should be an open system, admitting finodi use of geo-information technologies, as well aspte
cation and expansion of the structure, as welluae-f posals for the creation of National Spatial Datfran
tional and analytical capabilities. At the samedtithe structure [3].

Database

Biosphere
resources

Mineral ! Recrea-
resources tional

nal information products - maps, charts, tables

Fig. 1. Scheme of the structure and functioning tife Geographic information

The implementation of this concept considering [9] information, the complexity and time consuming of

requires the following sequential steps: evaluation algorithms, as well as a large proparid
1) collecting of input geospatial (maps, charts, sat- the space-coordinated and diverse information that
ellite images) and attribute (statistics, referemegula- needed for evaluation of natural-resources potentia
tory, etc.) data.; modern geographic information systems with their ad
2) creation of digital database in formats of sigldc ~ vanced analytical capabilities are the tools thatides
GIS software; the necessary facilities for integration, spatinalgsis
3) development and implementation of information and interpretation of different types of data.
requests to the database; Methodical development of creation and function-
4) implementation of analytical methods for obtain- ing of regional geographic information systemsns of
ing final information products; the most important tasks in ensuring the operateep-
5) approbation of the system. tion of data and use them to build a possible regio

Conclusions.Given the diverse nature of the output development models.
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