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TPOEHEePTeTUKH, A0 SKOI 3MOJXKYThb 3BepTaTUCd W iHIII
YPSIAOBI opraHizariii); mAaHyBaHHS HOTpeO eHeproclio-
KUBAHHS Ta PO3BUTKY €AEKTPUYHUX Mepe’K; BIpPOBa-
MKeHHS eHeprosbepirarounx TEXHOAOTIM; CKOPOYeHHST
4acy Ha IPOeKTyBaHH4 Ta peKoHCTpyKIito AEIT 3a paxy-
HOK aBTOMaTM3allii 6araTboxX MpOoIieciB; HaAaTrOAKEeHHS
CTi¥KOI Koormepallii Mi>k OKpeMUMM eHeprocucTeMaMu
Ta X CKAQAOBUMU — OOAQCHUMU €HEepreTUYHUMU KOM-
MaHisIMM; AOIIOMOTA KEPiBHUIITBY KOMIIaHil y IpUWHATTI
OIABII OOI'PYHTOBAHUX Ta €(PeKTUBHUX OIlePaTUBHUX Ta
CTPATeriyHuX PillleHb.

BucnoBku. I'lC B eHepreTuili ChOTOAHI 1Ie OCHOBa

I'y CTaHy Ta yIPABAIHHSA B IaAy3i €AeKTPOCHEPTeTHKHU.
BoHM BUKOPHUCTOBYIOTBCS Ha BCiX eTamnax >XUTTEBOIO
IUKAY (PYHKIIIOHYBaHHS €HepreTUYHUX HIATTPUEMCTB —
NIAQHYBaHHS, IPOEKTYBaHHS, OYAIBHUIITBO, eKCIIAyaTa-
nis. IToTyskHa, npane3paTHa KoprnopatusHa ['IC — 1e
MiITHUY (PYHAGMEHT AAS IIOBHOIIHHOTO BIIPOBAAKEHHS
«PO3YMHUX Mepe’k» I OTPUMaHHS MaKCHMMAaAbHOI BiA-
padi Bip HapaHux HuMU mepeBar. BrnpoBapskenns ['IC
Yy BITUM3HSIHY €HEepPreTUKy € OAHUM 3 Ba)KAMBHX eTalliB
1l MOAepHi3ariil.
PeneH3eHT: KaHAMAAT reorpagivyHux HayK,
npogecop A. M. MoaouKo
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USING STATISTICAL DATA ANALYSIS TO IMPLEMENT NORMATIVE
MONETARY LAND VALUATION OF SETTLEMENTS

The article describes the main aspects of the implementation of the monetary normative land valuation of settlements based on
geographic information systems. A modification of the technique of normative monetary land assessment of settlements through the
introduction of statistical data analysis methods that are based on geoinformation software ArcGIS 10 is suggested. The implementation of
the statistical data analysis methods and spatial analysis can improve the quality of valuation of urban areas and, therefore, the efficiency
of the land use system.
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TMPUMEHEHUE METOAOB CTATUCTUYECKOI'O AHAAM3A AAHHBIX ITPY BBITIOAHEHUY HOPMATHUBHOM AEHEKHOMN
OLIEHKH 3EMEAb HACEAEHHBIX ITYHKTOB

B cTaThe paccMOTpPEHBI OCHOBHBIE aCIIEKTHI BEITOAHEHUS AeHEKHON HOPMATHUBHOM OIIEHKU 3eMeAb HaCeASHHBIX ITYHKTOB Ha OCHOBE
reouHMOPMAUMOHHBIX cucTeM. [TpearorkeHa MopU(UKALIASA METOAUKM HOPMATUBHOU A€HEKHOM OLIeHKU 3eMeAb HACeAeHHBIX ITYHKTOB
IIyTEéM BHEAPEHUSI METOAOB CTAaTUCTUYECKOTO aHAaAM3a AQHHBIX Ha 0a3e HHCTPYMEHTAABHBIX CPEACTB reOMH(MOPMAIMOHHOTO IPOrPaMM-
"oro obecneuenus ArcGIS 10. [TpuMmeHeHMe METOAOB CTaTUCTUUYECKOTO aHaAW3a AQHHBIX, TPOCTPAHCTBEHHOTO aHaAU3a ITI03BOASET II0-
BBICUTB KQUeCTBO OIIEeHKU TOPOACKUX TEPPUTOPUM, KaK CAEACTBHE, 3(PPEKTUBHOCTb CUCTEMBI 36 MAEIIOAB30BaHUS.

KAroueBble CAOBA: CTaTUCTUYECKHE METOABI aHAAW3a, HOpMaTUBHAs AeHe kHad onleHka, ['MIC-TexHororuun

K. O. Auppromuienko, H. O. ManakoBa

3ACTOCYBAHHS METOAIB CTATUCTUYHOTO AHAAU3Y AAHUX ITPY BUKOHAHHI HOPMATHBHOI I'POIIIOBOI OLITHKU
3EMEADb HACEAEHUX ITYHKTIB

Y cTarTi pO3TASHYTI OCHOBHI aClIeKTHU BUKOHAHHS I'POLIOBOI HOPMATUBHOIL OLIIHKU 3eMeAb HaCeAeHUX IIYHKTIB Ha OCHOBI reoindop-
MaIifiHUX CUCTeM. 3allpOIIOHOBAHO MOAUMIKAILilI0 METOAMKY HOPMATUBHOI I'POIIOBO] OI[iIHKK 3eMeAb HACeACHUX ITYHKTIB IIASIXOM BIIPO-
Ba)AJKeHHS METOAIB CTaTUCTUYHOIO aHAAI3y AQHUX Ha 0a3si iHCTpyMeHTaABHUX 3ac00iB reoiH(opMaliiHOro MPOrpaMHOTO 3a0e3eueHHSA
ArcGIS 10. 3acTocyBaHHSI METOAIB CTaTUCTUYHOTO aHaAi3y AQHUX, IPOCTOPOBOTO aHaAI3y AO3BOASIE MIABHUIITUTH SKIiCTh OIIiIHKK MiCBKHX
TePUTOPIN, K HACAIAOK, €(PeKTUBHICTb CUCTEMU 3€MAECKOPHCTYBAHHSI.

KAr04oBi cAOBa: CTaTUCTUYHI METOAM aHaAi3y, HOpMaTHUBHA I'POIIOBa OliHKa, ['TC-TexHOAOTI
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Introduction. To create an effective land use system
is a major goal of the campaign for the implementation
of the land reform, one of the fundamental elements of
which should be an effective mechanism of economic
regulation of land relations, free redistribution of land,
its transition to a more efficient user, while taking into
account the price factor of the land market.

Features of the legal framework that regulate eco-
nomic and financial aspects of land relations in Ukraine
are determined by the prospect of the land market for-
mation, the relationship between paid land tenure and
land usage and marketability of land. The formation of
aland market defines the areas of usage of the results of
its monetary valuation.

The task of the monetary valuation of land is to de-
termine the cost of the differentiated values for certain
areas of the city, for some plots of land, in order to de-
termine the land tax and rent, form a profitable part of
the city and district budgets, define the price of the sale
of land after its privatization, put the starting sale price
of land at the land auction, the sale price of land plots
under construction in progress, rationalize investments
and design decisions, justify the cost of land operations,
while the main task of land use system is to develop a
permanent mechanism of monetary valuation of land
under real conditions of management [1]. The provision
of the effective functioning of this mechanism is impos-
sible without application of modern technologies, par-
ticularly geographic information systems (GIS), which
allow solving a wide range of tasks, make sophisticated
analysis, and ensure an informed decision-making.

Study background. In recent years, the GIS tech-
nologies application area has expanded greatly in var-
ious fields. The monetary valuation of land is allocated
among the areas where implementation of GIS occurs
the most rapidly. The development of methodological
approaches of GIS technologies is being actively pur-
sued, authors such as J. Karpinski, E. Kuts, N. Lihogrud,
A. Ljashenko, Y. Palekha, V. Sotnikov and others made
attempts to generalize the existing methods [2]. The
focus of GIS elements application in their work is the
economic-planning zoning of settlement territories.
The results of work of the specialists of the Institute
"Giprograd" (Kyiv) developed into a range of methods
and techniques of GIS technologies applications for the
process of monetary land valuation [3].

The purpose of research. The purpose of this article

is to modify the techniques of normative mon-
etary land valuation of settlements through
the introduction of statistical data analsis methods
based on geo-information software ArcGIS 10.

Materials and methods. Valuation ofland in Ukraine
is based on specific techniques, procedures and stan-
dards; legislative and legal acts govern the usage of the
results of monetary valuation in the course of market
transactions with the land in accordance with the Land
Code, which regulates the assignment of land to certain
categories of use, and urban development norms define
indicators that influence land monetary value.
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The cost of aland plot is determined by its location,
position of the settlement in the national, regional or
local system of production and settlement, develop-
ment of its territory and land quality taking into ac-
count the natural and climatic, engineering-geologi-
cal and architectural and landscape value, historical
and cultural value, environmental conditions, and
functional use of land [1].

Because the initial data for the execution of mone-
tary valuation of land is represented by a natural spa-
tially distributed structure, collection of cartographic
and tabular materials that cover different factoral char-
acteristics of the territory, it is appropriate to use a wide
range of GIS tools for their processing.

The application of electronic maps and GIS spatial
analysis techniques allows improving the quality of
collecting data significantly. Today, only some sep-
arate elements of GIS technologies are used in many
projects related to normative monetary evaluation of
both land settlements and agricultural land, while the
enforcement of the monetary valuation of the land
with the geoinformational technologies allows to ful-
ly solving problems caused by using a general meth-
odology. The basics of the technological solutions
proposed in this paper are based on the facilities and
means of the ESRI software. The rapid development of
geographic information technologies in recent years,
the emergence of new opportunities and implementa-
tion of mathematical methods allows to employ a new
problem-solving approach in conducting monetary
land valuation based on GIS.

Methods and procedures of statistical analysis and
simulation are now widely used in the spatial research.
Along with the use of standard non-spatial statistical al-
gorithms, methods of spatial statistics are being active-
ly implemented. The main advantage of GIS statistics
is vast statistical analysis visualization opportunities at
all stages [4].

Application of statistical analysis in the execution
of the monetary valuation of land helps professionals
carry out qualitative analysis of the data, obtain addi-
tional, non-obvious information, and identify patterns
and trends. ArcGIS software product has a wide range
of tools for statistical analysis of data, both spatial and
non-spatial.

The methodology for the normative monetary eval-
uation of settlement lands using ArcGIS software con-
sists of the following steps:

1. Collection and processing of data, including col-
lection of initial spatial, economic and regulatory infor-
mation, as well as creation of cartographic base.

2. Data analysis, carried out in order to identify fac-
tors that influence land valuation, as well as the opera-
tions of spatial analysis.

3. Performing calculations of the cost parameters,
taking into account the factors identified and charac-
teristics obtained by the means of spatial analysis.

Thus, the first step is the preparatory work, the col-
lection of initial data and its introduction to the infor-
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mational system of spatially distributed objects. Spatial
objects are grouped in data layers of geodatabase; attri-
bute information is presented in the form of relational
tables of each layer. Informational base for the imple-
mentation of the normative monetary valuation of land
settlements is their master plans and projects of plan-
ning and development of settlements, the materials of
territory economic evaluation, materials of the land
settlements inventory, development projects, distribu-
tion of the residential areas, and local building rules [1].
Geodatabase is composed as a result of the first stage
completion; it includes spatially distributed and attrib-
utive information about the objects to be evaluated.

According to the method of implementation of the
normative monetary evaluation, assessment of a certain
plot of land is carried out by performing complicated
calculations that take into account a large number of
coefficients of factor analysis within a zone of land eval-
uation, taking into account the area of land.

The normative monetary evaluation of land is based
on a method of rental income capitalization. According
to the order of the normative monetary value of land
settlements, calculation of monetary evaluation of 1 sq.
m. (Mv) is performed considering the costs of develop-
ment of the territory (Cd), the location of the land plot
(Lp), its functional use (Fn), the rate of profit (Pr=6% ),
and capitalization rate (Cr=3% ):

Mv=Cd-Pr/Cr-Fn-Lp.

Expenditures on exploration and development of
the territory include the replacement cost of engineer-
ing infrastructure, including facilities and backbone
networks of water supply, sewerage, heat, electricity,
low-power devices, gas supply, drainage, sanitary pu-
rification costs, green areas, road network, and urban
transport.

Functional use of land takes into account the rela-
tive profitability of existing economic activities within
its boundaries.

Three groups of rent-generating factors - regional,
zonal and local, characterize location of land [1].

Thus, the cost of 1 sq. m. of land is affected by a spe-
cific set of factors, objective consideration of which is a
difficult task.

At the stage of data analysis, assessment of spatial
objects and their characteristics is carried out; the rank-
ing of objects is performed; additional indicators are
calculated based on the initial data for further opera-
tion. At this stage, the analysis of factor indicators and
functional zoning of the territory is held.

It is appropriate to use a factor analysis, as a method
of statistical processing of information. The main objec-
tive of the factor analysis is to determine the relation-
ships between variables and their classification; and to
reduce the number of variables. Factor analysis is used
to determine the level of influence of the specific factor
to perform further calculations, as well as to explore the
relationships between the factors.

Implementation of the monetary regulatory assess-
ment involves the usage of different methods of factor
analysis, namely classification and a method of princi-
pal components.

Classification analysis is performed at the function-
al zoning of the territory. Among the city's functional
zones, there are residential buildings, industrial build-
ings, communal and warehouses, health care facilities,
and others. There are two types of classification: with
training and without it. The purpose of classification is
to identify the affiliation of each cell to the known class
in the study area (classification with training) or clus-
ter (classification without training). The input data for
classification is the signature file that contains the mul-
tivariate statistics of each class or cluster. The result of
each classification is a map that divides the study area
into the known classes, related to training samples, or
naturally occurring classes, corresponding to clusters
identified by clustering [5].

The method of principal components is used to ana-
lyze the pricing factors. These include communication,
transport accessibility, environmental factors, infra-
structure, natural and landscape, historical and cultural
factors, etc. Principal component analysis is based on
determination of the minimum number of factors that
contribute to data variance in a large measure. An im-
portant characteristic of the method is the possibility to
use the most informative principal components exclu-
sively, so that the rest of them are excluded from the
analysis [9].

The results obtained during the second stage are
displayed in a number of analytical maps, and the cost
of the land is estimated based on them.

The third step of calculation includes application
of a group of Map Algebra tools that allows getting a
detailed map of the cost parameters not only the basic
costs within the planning area. The application of tools
of the module Map Algebra involves two main steps:
the construction of the initial interpolated raster sur-
faces of the given parameters and application of raster
calculator that estimates an integrating function. Under
the current methodology, coefficients of components,
monetary evaluation of the residential areas are calcu-
lated using GIS [6], while using Map Algebra allows de-
termining the cost of 1 sq. m. of the settlement lands by
performing arithmetic operations on thematic layers,
taking into account the identified factors of influence
and refined spatial characteristics.

Conclusions. The advantage of the modified tech-
nique is the visualization of the statistical analysis of
spatial data, the ability to identify factors that have the
most significant impact on the land value assessment,
therefore, a possibility to reduce the number of vari-
ables in order to optimize the process. This technique
allows professionals to get a detailed map of the cost
parameters estimates of land settlements, taking into
account the results of the statistical analysis and cal-
culated spatial characteristics, it is assumed to use GIS
at all stages, not just to calculate a normative monetary
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tions, and the efficiency of land use system in whole.
Scientific supervisor: Associate Professor, PhD in
Physical and Mathematical Sciences A. B. Kostenko

evaluation. Application of the method will improve the
quality of regulatory assessment of land settlements,
the mechanism of economic regulation of land rela-
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USING GIS FOR THE EVALUATION OF THE CROP RESIDUES
ENERGY POTENTIAL

This article suggests some features of the use of geographic information systems to assess and to analyze the energy potential of
crop residues. The features of the analysis of this type of potential are defined at different levels of government: national, provincial, and
district. Methods for assessing the energy potential of crop residues in this study suggest the use of a series of satellite images to identify
crops that takes into account the nature of the areal distribution of this type of waste.

Keywords: crop residues, energy potential, bioenergetics, GIS, satellite imagery
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BUKOPHUCTAHHS I'IC AASI OUTHKY EHEPTETTYHOTI'O ITOTEHIIIAAY BIAXOAIB POCAVMHHUIITBA

Y cTaTTi po3rAsHyTi AesIKi 0COOAUBOCTI BUKOPUCTAHHS re0iH(MOPMAIiNHUX CUCTEM AAS OI[IHKU Ta aHaAi3y eHepreTUYHOTro IMOTeHITi-
any BIAXOAIB POCAMHHUIITBA. BU3HaUueHO OCOOAMBOCTI @aHaAi3y IILOTO TUITYy IIOTEHIliaAy Ha Pi3HUX aAMiHICTPAaTUBHUX PIBHSX: 3aTaAbHO-
AEPKAaBHOMY, OOAACHOMY, PAaliOHHOMY. MeTOAU OIiHKM €HePreTUYHOTO IIOTEeHIIiaAy BiAXOAIB POCAMHHHUIITBA B IBOMY AOCAIAKeHHI Oa-
3yIOThCS Ha BUKOPUCTAaHHI cepil CyIlyTHUKOBUX 3HIMKIB A iAeHTU@IKALIIT CIABCBKOTOCIIOAGPCHKUX KYABTYD. Lle A0O3BOAMAO BpaxyBaTu
XapaKTep MAOIIMHHOIO PO3IMOAIAY ITOTO BUAY BiAXOAIB.

KAr4oBi croBa: BiAXOAU POCAUHHUIITBA, eHepreTUYHUM OTeHIlian, OioeHepreTuka, ['1C, cylyTHUKOBI 3HIMKI

M. O. baaunckas

NCIIOAB30OBAHMUE I'1IC AASI OUEHKHW DHEPTETUYECKOT O ITOTEHIIVIAAA OTXOAOB PACTEHUEBOACTBA

B crathe paccMOTpeHBI HEKOTOPhIE OCOOEHHOCTH WCIOAB30BaHUS T'eOMH(OPMAIMOHHBIX CHUCTEM AAS OLIEHKM M aHaAM3a
SHEePreTUYeCcKOro IMOTeHIMaAd OTXOAOB PaCTeHUEBOACTBa. OnpepeAeHbl 0COOeHHOCTH aHaAW3a 3TOT'0 TUIIAa ITOTeHIIMaAa Ha Pa3AMYHBIX
AAMMHMCTPATUBHBIX YPOBHSAX: OOIIEroCypapCTBEHHOM, OOAAQCTHOM, PAMOHHOM. MeTOABI OI€HKU 3HepPreTUYecKOro IIOTeHIHana
OTXOAOB PACTEHHEBOACTBA B 9TOM UCCAEAOBAHUU IIPEAIIOAATAIOT UCIOAL30BaHUE CEPUM CIIyTHUKOBBIX CHUMKOB AAST UACHTU(PUKAIIUN
CEeABbCKOXO03SIUCTBEHHBIX KYABTYP. OTO IIO3BOAUAO YUECTh XapaKTep MAOLUIaAHOTO PACIIPOCTPAHEHUs 3TOTO BUAQ OTXOAOB.

KAroueBble CAOBA: OTXOABI PACTEHUEBOACTBA, SHEpreTUYeCKU IIOTeHIuaA, 0uosHepretuka, ['VIC, cyTHUKOBBIE CHUMKH

Introduction. Bioenergy is one of the most promising
types of renewable energy sources in the world and
in Ukraine. Significant components of bioenergy are
agricultural waste, particularly crops.

The urgent problems still are increasing percentage
of biomass in the total energy consumption of the
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country in general and the practical aspects of
scheduling bioenergy plants that leads to the need to
assess the energy potential at various levels, from the
national to the regional and local. GIS is an effective tool
at such critical stages as capacity assessment, analysis
of the potential distribution, scheduling facilities on the




