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Anotacia témy dizertacnej prace:

Pomocou vhodnych mezo- a mikro-mierkovych meteorologickych modelov (napr. WRF, ENVI-met, a pod.),
modelov distribucie sinecného Ziarenia a povrchovej teploty v GIS-e GRASS ako aj dat z dialkového prieskumu
Zeme sa bude modelovat prehrievanie mesta pre vybrané meteorologické situacie a identifikovat lokality v
meste Kosice, ktoré su najviac postihnuté prehrievanim. V identifikovanych lokalitach je potrebné zhodnotit
velkost a Strukturu obyvatelstva z hladiska ohrozenosti prehrievanim, a tak urcit najrizikovejsie lokality v
meste. Pre tieto problémové lokality a meteorologické situacie navrhnit mozné zmierfiovacie opatrenia na
zniZenie teploty urbannych povrchov a vzduchu aj s ohfadom na viaceré regula¢né predpisy v zastavanom
Uzemi. Opatrenia navrhovat az na Uroven jednotlivych budov ¢i ulic. Opatrenia vo forme modifikacie
vstupnych geopriestorovych dat budu pouZité pre opatovny prepocet modelov, aby bolo mozné kvantifikovat
ich Uc¢innost. Navrhované opatrenia budd komunikované so zainteresovanymi stranami vratane obyvatelov,
aby bola zistend percepcia a podpora tychto opatreni. Prieskum bude realizovany pomocou online
percepénych map a Struktirovaného dotaznikového prieskumu. Vysledky prispeju k tvorbe metodiky na
rieSenie problému prehrievania miest a definovanie optimalnej implementacnej stratégie vrdatane
komunikacnej stratégie pre vietky zainteresované strany.

The aim of this study is to model the urban overheating for selected meteorological situations and identify
locations in the city of KoSice that are most affected by overheating using appropriate meso- and micro-scale
meteorological models (e.g., WRF, ENVI-met, etc.), models of solar radiation distribution and surface
temperature in GRASS GIS, as well as data from the Earth Observation techniques. In the identified locations,
evaluate the size and structure of the population affected by overheating, and thus determine the most
threatened locations and populations in the city. For these problematic locations and meteorological
situations, we will propose possible mitigation measures to reduce urban surface and ambient air
temperature taking into account existing regulatory restrictions in the city. The measures will be proposed
up to the level of individual buildings or streets. Measures in the form of modification of the input geospatial
data will be used to recalculate the models to quantify their effectiveness. The proposed measures will be
communicated with interested parties, including residents, in order to determine the perception and support
of these measures. The survey will be conducted using online perception maps, and a structured
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questionnaire survey. The results will contribute to the development of methodology for addressing the
problem of urban overheating and to define an optimal implementation strategy, including a communication
strategy for all interested parties.
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Multimierkovy vyskum divergentnych a konvergentnych trendov v priestorovej socidlno-ekonomickej
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Multiscale research on divergent and convergent trends in the spatial social-economic stratification of society
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Anotacia témy dizertacnej prace:

Ciel dizertacnej prace je preskimat vyvojové trendy priestorovej socidlno-ekonomickej stratifikacie
spolo¢nosti na réznych priestorovych drovniach — od globdlnej az po vnutromestsku s vyuzitim viacerych
zdrojov geopriestorovych dat a geoinformatickych nastrojov. V praci bude potrebné pre rézne priestorové
mierky identifikovat primerané ukazovatele a zhodnotit vhodnost, dostupnost a spolahlivost konkrétnych
dat. Pre prisposobenie dat pozadovanym priestorovym jednotkdm sa aplikujd metdédy aredlovej
transformacie dat, pricom vzdujme vyuZitia obdobnych podkladovych vrstiev pri medzinarodnych
komparaciach vyvoja vurbannom prostredi mozno vychadzat napriklad z podkladov European Land
Monitoring Services (Urban Atlas). Nasledne sa uskuto¢ni analyza a modelovanie priestorového usporiadania
socialno-ekonomickej stratifikacie obyvatelstva s doraznom na chronologicky aspekt a identifikaciu faktorov
veducich k tejto stratifikacii. VyuZiju sa pritom pokrocilé Statistické metddy indstroje geografickych
informacnych systémov. Sucastou prace bude identifikacia pravidelnosti priestorového usporiadania
v roznych mierkach a s dérazom na ich zhodnotenie v kauzalnych suvislostiach.

The aim of the dissertation is to examine the development trends in the spatial social-economic stratification
of society at various spatial levels — from global to intra-urban using various geospatial data and tools. In the
thesis, it will be necessary to identify appropriate indicators for different spatial scales and evaluate the
appropriateness, availability and reliability of particular data. The data will be applied to the required spatial
units using areal transformation methods and similar data used at the international level for comparison of
urban areas such as the data from European Land Monitoring Services (Urban Atlas). Subsequently, the
analysis and modelling of the spatial arrangement of social-economic stratification will be carried out with
an emphasis on the chronological aspect and identification of factors leading to this stratification. Advanced
statistical methods and tools of geographic information systems will be used. The thesis will also identify
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regularities of the spatial arrangement at various scales and with an emphasis on their evaluation in causal
contexts.
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Monitoring Riparian Vegetation Using 3D Data and Machine Learning
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Riparidlne (brehové) ekosystémy su ovplyvnené hydromorfologickymi procesmi, ktoré formuju georeliéf a
Struktdru vegetdcie riecnych brehov. Ich presné monitorovanie je nevyhnutné pre ochranu biodiverzity a
hodnotenie ekologického stavu riek. Dizerta¢nd prdca sa zameria na automatizovanu klasifikaciu vegetacie a
geomorfologickych foriem, ako aj detekciu zmien riparialnych ekosystémov na zaklade dat z dialkového
prieskumu bezpilotnymi leteckymi systémami (laserové skenovanie, fotogrametria). Vyskum zahfna zber
geopriestorovych dat, pricom budu testované rozne parametre snimkovania a laserového skenovania (vyska
letu, hustota bodov, rozliSenie, spektrdlne pasma). Nasledne budu data predspracované a zlucené do
detailnych 3D modelov riparidlnych biotopov. Automatizovana klasifikacia vegetdcie predpoklada vyuzitie
strojového ucenia, vratane hlbokého (CNN, U-Net, Transformer models) na uréenie druhového zloZenia.
Detekcia zmien v ¢asovych radoch 3D dat umozni analyzu rastovych trendov vegetdcie, jej Sirenie do riecneho
koryta a sukcesné stadia. Vystupom bude pracovny postup na baze vybraného programovacieho jazyka, ktory
automatizuje spracovanie 3D dat a extrahuje geometrické a biofyzikdlne parametre vegetdcie s aplikdciami v
environmentdlnom manazmente, ekologickom monitoringu a obnove rie€nych ekosystémov. Predpokladom
je testovanie postupu na Usekoch riek vychodného Slovenska. Téma suvisi s rieSenim projektu APVV-23-0265.

Riparian (river bank) ecosystems are influenced by hydromorphological processes that shape the georelief
and the vegetation structure of riverbanks. Their precise monitoring is essential for biodiversity conservation
and the assessment of the ecological status of rivers. This dissertation will focus on the automated
classification of vegetation and geomorphological forms, as well as the detection of changes in riparian
ecosystems based on data from remote sensing using unmanned aerial systems (laser scanning,
photogrammetry). The research includes the collection of geospatial data, testing various imaging and laser
scanning parameters (flight altitude, point density, resolution, spectral bands). The data will then be
preprocessed and merged into detailed 3D models of riparian biotopes. Automated vegetation classification
will involve machine learning, including deep learning (CNN, U-Net, Transformer models), to determine
species composition. Change detection in time-series 3D data will enable the analysis of vegetation growth
trends, encroachment into river channels, and successional stages. The outcome will be a workflow based on
a selected programming language, automating the processing of 3D data and extracting geometric and
biophysical parameters of vegetation, with applications in environmental management, ecological



monitoring, and river ecosystem restoration. The methodology will be tested on selected river sections in
eastern Slovakia. The topic is related to the APVV-23-0265 project.



