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ANNOTATION

Kereush D.IMethodology for theefficientuse of land resources for tparpose
of developng the solar industry on the basis of Remote Sensing and -GIS
technologiesi Qualifying scientific work on the rights of manuscript.

Dissertation for the degree of Doctor of Philosophy (PhD) on specialty 193
Geodesy and Land Managemert 4 Architecture and @Gnstrucione). 7 Lviv
Polytechnic National University, Lviv, 2019.

This dissertation is devoted to the development #m&l substantiation of a
methodology for thefficient use of land resourcés the purpose of developirige
solar industryon the basis of Ren® Snsingdataand GlStechnologies. With the
help of this methodology, the most suitable places for the location of groandted
industrial solar photovoltaic power plants were found on the territorgastavna
districtin the Chernivtsi region.



In section 1 "Analysis of the use of Ukraine's land resourcethénrenewable
energyindustry, the current state athe use of land resourcesthe dynamics of
renewableenergy sources development in the fuel and energy complekraine
and the legal regime ¢dind ofrenewablesnergyindustryare reviewed and analyzed.

It is established that on the territory of Ukraine therabout 10%of land that may
be potentially suitable for placing solar photovoltaic power plants. It is detdmin
that state incentives for the production of electric energy frenewableenergy
sources in the form of @greer tariff, an allowance for compliance with the level of
use of Ukrainian production equipment and auction prices have a positive effect or
the development afenewableenergy sources, which is particularly reflected in the
dynamics of solar energy developmenyears2016- 2018. It is established that in
Ukraine there arefavorablemeteorologicalconditions for the development of solar
enery - the annual amount of global solar radiation in the country (1-Qr@50
kWh per square meter and above) is higher than in Germtlreyworlds leader in
the field of solar energy.

In section 2 "Development ah nethodology for the efficient use oénd
resources for the purposédeveloping the solar industra methodologyfor finding
and analyzing land resources for their further use for the needs of the country's fue
and energy complex, namely feolar energy facilities groundmounted indusial
solar photovoltaic power plants with a capacity of 500 kWtaghberis developedA
technology of selection athe land plots for optimal location ojroundmounted
solar power plantss created.It is proposedo applyFOSS(Free and Open Source
Software) Remote Sensing data and data sources which are freely avaiaiiger
to allow all interested investors, entrepreneurs, authorities to follow this technology
and create their own Land Suitability Map for solar powemnd for free The
method for selectinghe criteria and requirements fahe optimal site selectiomf
groundmounted solar photovoltaic power plants has been improved and
substantiatedApplication of the method ahultiple coefficient of rank correlatio
for determination of theonsistencyf expert judgments with respect to the selection

of evaluationcriteria, and the method @fnalytical Hierarchy Proced®r assigning
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the weights to each evaluation criteria tetermire their relative impaance inthe
final decision, ar@roposed.

| n s e cBxpeamentaktudies(on the example of Zastaardistrict inthe
Cher ni vt anapprobaton of th¢ocetical studiessahectionof land plots for
solarindustry a the territory of the "pilotZastavia district in the Chernivtsi region
was performed. The evaluation and exclusion criteria, which are taken into accoun
for the optimal site selection fasolar power plast are determined for this territory.
The consistency of expert judgments ssablished, anthe reliable weight for each
evaluation criteria is determined. The procedure of Ordered Weighted Averaging
performed to obtain an initidland Suitability Map for groundmounted solar power
plants and a proceduref supervised satelét image classificationvas appliedto
create a mask afnsuitablelands for solar power plantsThe finalLand Suitability
Map with optimal locations for solar poweiants is createdt represents 58 land
plots with a totl area of7.56 sq.km (755.74 hectarey which aresuitable forthe
placement of groundhountedsolar photovoltaic power plants. The efficiency of
transformation of land plots to the category oflands of thesolar energyindustry
and the annualgsformanceof solar power plants locad on selected land plotse
determined.

Keywords: efficient use of land resources, solar powants RemoteSensing,
GIS technologies, FOSS, criteria and requirementssiit@ selection, method of
multiple coefficient of rank correlatioAnalytical Hierarchy Process, efficiency of

transformatiorof lands
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